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OCOBJIMBOCTI BUPOILIIYBAHHS O3UMOI NIIEHUILII
3A IHTEHCUBHOIO TEXHOJIOI'IEIO

Kopuyak Mukosa Mukoj1anoBuy
K.T.H., JOLIEHT
3aksaj BUIIOi ocBIiTH “TloAUIBChKUI Aep)KaBHUN YHIBEPCUTET

O3uma nuienuys 9y TIMBa O YMOB BUPOIIyBaHHA, TOMY 0:113bK0 70 % MOCIBIB €T
KYJBTYPH CJI1JT PO3MIIITYBATH IICIIS KPAIUX MOTIEPETHNUKIB — YUCTUX 1 3aHATHX TapiB
(o3uMi Ta KyKypya3a Ha 3€JICHHH KOpPM, OJIHOPiIYHI 3JIaKOBO-0000BI CyMIIIKM Ha
3€JIEHUI KOPM 1 CIHO), @ TAKOK MICcJs 0araToOpIyHUX TpaB Ha OAMH YKIC, 36pHOO000BUX
(ropox, cost Ta 1H.). 3a JOCTATHHOI 3BOJIOKEHOCTI TPYHTY MILIEHULIO O3UMY MOYKHA
BHUCIBATH TICJsl HEMApOBUX MOMEPEAHUKIB — O3UMOTO PINMAKy, KYKypyJ3H Ha CHUJIOC,
TPCUYKH.

HalikpaimuMm nonepeaHuKoM € yA0OpeHU 3aHITHI Iap, B SKOMY HAKOITUYYETHCS
1 30epiraeThCs TOCTaTHS KUTHKICTD BOJIOTH JIJIS OJICP>KAHHS JPYKHUX 1 IOBHUX CXO/IIB,
MOKpaIIyeTbes (PiTOCaHITAPHUM CTaH MOCIBIB, YMOBU NIEPE3UMIBIIL Ta MPOAYKTUBHICTD
pocivH. BaxxnuBoro yMOBOIO i cTalimizaiii BUPOOHHUIITB 3€pHA € BHUPOIIYBAHHS
03UMOI MIIEHUIII 110 3aiHATOMY Iapax 3a IHTEHCUBHOIO TEXHOJIOTI€0, 10 3a0e3neyye
HaWBHIIly BiJIady BiJ BUTPAuCHUX MaTepiaibHUX pecypcis [1, 2, 3].

Hobip copmis. CopToBHMM CKJIaJ TIIEHUIl O3WMOI TOCTIMHO 3MIHIOETHCS.
OO6rpyHTOBaHU A00Ip COPTIB 31 CTAOUIBHOIO BUCOKOIO BPOXKAMHICTIO, CTIMKICTIO A0
HECTIPUSITIIMBUX KJIIMAaTUYHUX YMOB, XBOPOO, IIKIIHUKIB € OJHUM 13 BU3HAYAIbHUX
KpUTEPIiB CTAIUX YPOKaiB. 3 METOIO KPAIllOro BUKOPUCTAHHS MPUPOAHOI POIIOYOCTI
I'PYHTIB, TONEPEIHUKIB Ta TOOPUB y rOCHOJAPCTBAX JOLIBHO BUPOILYBAaTH ABA-TPU
COPTH O3UMOI MIIEHUIIl 3 PI3HUMHU O10JIOTTYHUMHU BJIACTUBOCTSIMU, aIalITOBAHUMU [0
YMOB TEBHOI I'PYHTOBO-KJIIMATUYHOI 30HH, SIKI MEHIIE YPa)XylOThCS XBOpoOamu, €
CTIMKIIIMUMHU A0 CTPECOBUX YMOB MEPE3UMIiBIIl, BUISTaHHSA, HETaTUBHOIL A1l Oyp sHIB 1
(bOpMYIOTH SIKICHE 3€PHO.

3riiHO 3 pe3yJibTaTaMHu BUMPOOYBaHHS, Ha copTocTaHiisx Jlep:kaBHOi ciyx0u 3
OXOpPOHU TIPaB Ha COPTH POCIIMH B XapKIBChKii 00J1acTI pEKOMEH0BAaHO BUPOIIYBaTH
SK IHTEHCHUBHI, TaK 1 EKCTCHCUBH1 COPTH. 32 IHTECHCUBHOIO TEXHOJIOTIEIO MICIISI KpaIuX
MOTIEPETHUKIB HEOOX1THO BUPOIITYBATH HAHOUIBII MPOTYKTUBHI COPTH, A MICJIS TIPIITUX
— 3a aJanTUBHUMHU Ta PECypco30epiratounMu TEXHOJIOTISIMA — MEHIII BUMOTJIUBI JI0
YMOB BHpPOIIYBaHHS COPTH. Tak, Mmicis 3alHATHX TMapiB JOIJIBLHO PO3MIIyBaTH
iHTeHcuBH1 coptu: €niceit — Cynep Emita, Xapyc, Acrter, Bacununa, CmyrisHka,
Bononapka, Kipis, KysnpHuk, bitocHI>KKa TOIII0; TICIs HEMApOBUX MOMEPEIHUKIB —
XapkiBcbka 105, Xapkisebka 96. Onecrka 267, [lononsuka, Jloneupka 48 Ta 1H.

Jlo copTiB yHiBepcalbHOTO BUKOPUCTAHHS, MPHUIATHHUX JUIsI BUPOITyBaHHS Ha
BHUCOKHX arpodoHax, Tak 1 o HeMmapoOBUX IMOIMEPEAHUKAX, HAJIEXKaTh copTH €icen —
Cynep Emita, Kysnenuk, Xapyc, Honenpka 48, Bonomapka, Komymo6is, Ilorara,
[Tomonsiaka Ta 1H.

10
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Obpobimox tpynmy ma yooopenus. OOpOOITOK TPYHTY MOBHUHEH MPOBOJUTHUCS 3
ypaxyBaHHSIM OCOOJIMBOCTEW MOINEpPEIHUKA, CTaHy IOJs, 3BOJIOKEHOCTI TPYHTY Ta
HAsIBHOCTI y T'OCIIOJIAPCTBI MEBHUX I'PYHTOOOPOOHMX 3Hapsb. [lepeBary HeoOXiaHO
HaJaBaTH MiHIMaJbHIM TPYHTO3axUCHIM pecypco3bepiraroyoi cuctemi 0O0poOITKY
ITPYHTY 13  IIMPOKUM  3aCTOCYBAaHHSIM  BHUCOKOINPOJIYKTUBHHX  YHU3EIbHUX,
KOMOIHOBaHMUX 1 JMCKOBUX 3Hapsjib, ska Mae 3abe3nedyBaTH MaKCUMaJIbHE
HAKOMMYEHHSI Ta 30€peKeHHs] B TPYHTI BOJOTH, 3HUIICHHS OYyp’sSHIB, BUCOKUU
MPOTUEPO3IMHUN 3aXUCT, CTBOPEHHS BHUPIBHSAHOTO MOCIBHOTO JIOKa JUIS SIKICHOTO
3aropTaHHs HaciHHS Ha HEOOXiAHy TJIMOMHY, 3HAaYyHE CKOpPOUYEHHS BUTpAT
MaTepialbHUX pecypciB [4, 5].

Y yopHoMy mapy cucteMa oO0poOITKYy TPYHTY NMOBHHHA BKJIIOYATH OJpa3y MiCIs
30UpaHHs COHSIIHUKY JWCKYBAaHHS JYNIWIBHUKAMH a00 BaXKHUMH JTUCKOBHMH
OopoHaMHU B OJTHOMY a00 JIBOX HanpsMKax Ha TuOuHy Bif 6 10 12 cM. Ilicns BHeceHHs
OpraHiYHUX 1 MIHEpAJIIbHUX AOOPUB NPOBOAATH OpaHKy Ha 20—22 cm. Kpaiue Bcboro
JUISL 1IbOTO 3aCTOCOBYBaTH OOOPOTHI IUIYTM BITYU3HAHOTO a00 1HO3EMHOIO
BUPOOHMIITBA, K1 HE yTBOPIOIOTH 3BaJIbHI IPeOHI1 1 po3BalibHI O0pO3HU. AKIIO THiM HE
BHOCHThCS, 3a JaHUMH Kadenpu 3emiuepoodctBa XHAY im. B.B. Jloky4aeBa, 3amicTh
OpaHKH JOIIIJILHO 3aCTOCYBAaTH TJHMOOKHM O€3MONMIEBUA OOpOOITOK YH3EIISIMH,
MJI0CKOpi3aMu abo TuTyramu 31 cTosikaMmu. J{oCiiIPKeHHSIMH OCTaHHIX POKIB JOBE/ICHA
BHUCOKa €(EKTUBHICTh 3aCTOCYBaHHS MIIKOTO (10 12 cM) Ge3monauiieBoro oopoOiTKy
KOMOIHOBaHMMHM arperaramu abo KyJapTUBaTopamu Ta iH. Ha cxunax edexTuBHUM
IPYHTO3aXHCHUM Ta BOJIOTO-HAKOMHYYyBAJIBHUM 3aXOJOM € TJIMOOKE IIiITIOBaHHS
niimroBayamMu Ha 1imbOuny 40-50 cm yepe3 6-8 M, sike€ TPOBOJUTHCS TMEPE.
3amep3aHHsM  TpyHTy). llelt 3axig 3abe3nedye MIABUIIEHHS  IIBHAKOCTI
BOJOIIPOHUKHEHHS I'PYHTY y 2,5—3,0 pa3u Ta 3HUKEHHS Y JBA-TPHU Pa3u OBEPXHEBOTO
CTIKAHHSI TAJIUX BOJI HABECHI. 3a 3MMOBO-BECHSHUI NEPI0]1 y MIBTOPAMETPOBOMY IIapi
IPYHTY HarpoMaJuKyeTbes noaaTtkoBo A0 300 M3 Bosoru Ha 1 ra mosis, 3a paxyHOK
1IbOT0 Ha 3-4 1/Ta MiBUIYETHCS BPOKAMHICTD 03UMOT MIIICHUII].

HaBecni mig wac (i3uyHOTO J03piBaHHA TPYHTY NPOBOASTH OOpOHYBaHHS
BOXKUMHU a00 cepenHiMu 3yOOBMMH OOpOHaMH, a B MOAAJIBIIOMY PI3HOTJIMOWHHI
KyJbTUBALII] KyJIbTUBaTOpaMu, niepiry — Ha 6—8, npyry Ha 10—-12 cm. Ha nonsix, myxe
3aCMIYEHHX KOPEHEMapOCTKOBUMHU Oyp'sHaMH, TMepimuid 0OpoOITOK  JOIIIBHO
MPOBOJUTH Ha TMOWHY 12—-14 cM miockopizamu TuIly abo B arperari 3 KOTKaMH
3KKII-6A. 106 36epertv BOJIOTY B TPYHTI, OCOOJMBO Y MOro BEpPXHbOMY MIapi,
INIMOMHY HACTYMHUX KYJIbTUBALIA HEOOX1THO 3MEHIIUTH — TPETIO MPOBOAATH Ha 8—10
CM, a 4YeTBEpTY — Ha 5—7 cM. BiiTKy micist psICHUX JIOIIIB HA BIJIHOCHO YHCTHUX MOJISIX
e(EeKTUBHUM € PO3IYIITYBaHHS TPYHTY MPYXKUHHUMU 0OpOHAMHU, BAXKKUMHU 3yO0OBUMHU
OOpoHaMHM 3 HABapEHHMMH CErMEHTaMH BIJ PLKYYHUX HOXKIB >KHUBApoK (OOpoHuU
Panuenka) abo namyactumMu OopoHamu Ha TiauMOuHy 3-5 cM. Ilpu cBoedacHoMy 1
AKICHOMY OOpOOITKYy IpyHTY mnapoBe moje ouumniaerbca Ha 60-80 % Bin HaciHHS
OJTHOPIYHMX Ta OaratopiuHux Oyp'sHiB (0COTY, OEpi3KM MOJIBLOBOI, MOJIOYAIO Ta iH.),
3HHINEHHS SKUX B IMOCIBAX MOJHOBUX KYJIbTYpP MOTPeOye 3HAUHUX BUPOOHUIHX 3aTpParT.

O3uMa nineHuIs HaI3BUYaifHO BUMOTIIMBA 710 YMOB kuBJIeHHS. [ popmyBanHs
1 T 3epHa 3 rpyHTYy BUTpaudaeThes 18—19 kr azoty, 15-16 kr dpocdopy, 10—11 kr kairo.
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OCHOBHY KUIBKICTh TOKMBHUX PEUYOBHH POCIHMHU 3aCBOIOIOTH y CTHCIHI CTpokH. J[o
($a3u KoJIOCIHHS BOHU BUKOPUCTOBYIOTH 70—80 % azoty, 75-85 % docdopy, 90-93 %
Kajliro. Mae aBa KPUTHUYHI TEPIOAW SKUBJICHHS: MEPIIMA — BOCEHHU (BIIHOCHO
dbocdopy), Ipyruit — paHHBOIO BECHOIO (BIIHOCHO a30Ty). Hopmu BHeceHHs1 100puB
JUTSL KOSKHOTO TOJIsI BU3BHAYAIOTHCS JIJIS 3aIJIAHOBAHOTO PiBHS BPOXKAIO 3 ypaxXyBaHHSIM
arpoxiMIYHMX TIOKAa3HUKIB BJIACTMBOCTEH TIPYHTY, TMOIMEPEIHUKA, O10JOTTYHUX
oco0nMBOCTE CcOpTy, AKuM OyAe BHpONIyBaTHCS Ha IbOMY TMoyi. OCHOBHUMHU
npuifoMaMu BHECEHHS T0OPUB M1l 03UMY MILIEHUIIO0 € OCHOBHE, TPUIIOCIBHE (Y PSIAKH)
T JOKABJICHHS.

OcHOBHE J0OpPUBO BHOCHTBCS IIiJi 4Yac OCHOBHOTO OOpOOITKY TIpyHTY 1
BUKOPHUCTOBYETHCS [T 3a0€3MeUCHHSI )KUBJICHHS POCIHH MIPOTATOM YCi€i IX BereTaii,
a MpUIIOCIBHE (PAJIKOBE yAOOPEHHS) JUIsl ONTUMAIBHOTO PO3BUTKY y MEPIIMMA Mepioj
pocty pociuH. [[oOpuBa, BHECEHI 3 OCEHI, MABUILYIOTh IHTCHCUBHICTh TTOYaTKOBOTO
pPOCTY 1 PO3BUHYTHX POCIHH, CHPUSIIOTh 30UIBIIEHHIO TPOIYKTUBHOIO CTEOJIOCTOIO,
MOJIMIIIYIOTh CTPYKTYPY Ta SIKICTh ypoxkaro. ¥ 100peH1 3a ONTUMaIbHUMU HOPMaMH 1
CIIBBIHOIIEHHSIM TIOCIBH, SIK MPaBUJIO, OLIBII CTIMKI MPOTH XBOPOO, HIKITHHUKIB 1
Kpalie Mepe3uMOBYIOTh. llepie BecHsHE MIUKUBICHHS CIpUSE MABUIICHHIO
BpPOXKAMHOCTI, a Mi3HE (M03aKOpPEHEBE) — MOJIMIICHHIO MOKAa3HUKIB TEXHOJOTTYHOI
SIKOCT1 3€pHa.

HaiiBumii Bposkai 03MMO1 MINEHUIN OAEPKYIOTh MPU CYMICHOMY BHECEHHI
OpraHiyHUX 1 MiHepaJbHUX J00puB. PociamHM 03uMOI NIIEHUIl NOTPEOYIOTh
M1BUIIEHOTO (OCHOPHOTO KUBJIECHHS HA TTOYATKOBOMY €Tarli CBOTO PO3BUTKY, TOMY
80-90 % nHopMu QochopHO-KaTiHHUX JOOPUB CJIiJ BHOCUTH IIiJI 4aC OCHOBHOIO
00poOITKy TpyHTy. Ha dopHO3emMax THUMOBUX IMiJi 4YaC OCHOBHOIO OOpPOOITKY
pEKOMEHy€eThCsl BHOCUTH B uncToMy napy P60K60, y 3aitHsTuii nmap, micist ropoxy Ta
Oararopiunux TpaB — P90K60. Ilicns Kykypyasu Ha cuiioc, KpiM (ocpopHHUX 1
KaJIIMHUX TOOpUB, HEOOX1AHO BHOCUTH TakoX 50 % piuHOI HOPMU a30Ty, IPHU L[LOMY
ONTUMaJIbHa HOpMa OCHOBHOTO f00puBa ctaHoBuTUME N40P60K40.

VY cydacHMX ymoBax JUisl O3UMOi MIIEHUIll, SKa BUPOIULYEThCS 3a THTEHCHUBHOIO
TEXHOJIOTI€10, Hale()eKTUBHIIIIMM € 3aCTOCYBaHHs CKJIagHOTO Jo0puBa “Cymneparpo’”
y cmiBBigHomeHHi N:P:K-15:15:15, y sxomy 3 a3otHux ¢opMm mnepeBary MaroTh
amoHniitHl (14,1%). mo BaXJIMBO BpaxoBYBaTH MiJ] 4Yac 3aCTOCYBaHHS TOOpPUB Y
MIPOMUBHOMY BOJIHOMY PE&XHMI. AMOHIHHI (OpMHU a30Ty BTPUMYIOTHCSI IPYHTOM 1 HE
BUMMBAIOTHCSI 32 MEXKI KOPEHEBMICHOTO Iapy. AMOHINHHI (GOpMH a30Ty IOCTYIIHI
pOCIIMHaM, sIK 1 HiTpaTHi. J[0 TOro X 13 3arajibHo1 KUIbKOCTI (hochopy y BOIOpO3UMHHIM
dbopmi nepedyBatoth 14,2 %, a y numoHHO-po3unHHIN — 15,0 %. lle 3abesneuye
pociuHu pochopoM Ha MOYATKy BereTallii Ta B HACTYIHI a3 PO3BUTKY O3UMOI
nenunl. [lepesaroro “Cyneparpo” nepes IHIIMMU CKIAAHUMHU JOOPUBAMHU € TE, IO
110 Horo ckiiaay BXoauTh cipka (10 10%) ta mikpoenemeHTH (00p, MOTIOACH, IMHK).
Cipka crmpusie CTIMKOCTI POCIMH 70 TIOCYXH, INPUMOPO3KIB Ta 3aCOJICHHS, a
ONTUMAJIbHE CIIBBIAHOIIEHHS a30Ty Ta CIPKM MO3WTHMBHO BIUIMBAE Ha SIKICTh 3€pHA
03uMO1 TIIeHUIN. BaxiuBy poib y TABUINEHHI SKOCTI 3€pHA TaKOX BiAIrparoTh
MIKPOEJIEMEHTH, OCOOJIMBO IIUHK 1 MOJIIO/ICH.
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MaxkcumanbpHa moTpeda poCIMH 03UMOI MIIEHHUIIl B a30Ti MpUIAJae Ha BECHIHUN
nepioa y dazax BUXOay B TPYOKy, KOJIOCIHHS Ta (opMyBaHHS 3epHa. TOMY BHECEHHS
a30THHUX JOOPUB HEOOXITHO MPUOIHM3UTH JI0 ITUX €TalliB OPraHOTEHE3y POCIIHH.

Jlobpe po3BHHEHI MOCIBU TMICIA KpalllUX MOMEPEIHMKIB IMKUBIOITE Y (a3l
BECHSHOI'O KYIIEHHSI TPUKOPEHEBUM CIIOCOOOM 3€pHOTYKOBUMH CIBAJIKAaMU B HOpPMI
30-40 kr/ra a3oTy Ha rIMOUHY 3—5 CM.

llioecomoska Hacinusa, cieba ma 30upanHs 6poxcaro. B ocTaHHI POKHU
CTIIOCTEPIra€ThCsl 3HAYHUN PO3BUTOK TaKUX XBOPOO O3MMOI MIIEHHMIIL, SIK CENTOPio3,
IUISIMUCTICTD JIUCTA T€bMIHTOCIIOPI03H Pi3H1 BUAH, JIUCTOBA 1pXkKa, OJIMBKOBA IJTICEHb,
BIpYCHI Ta 1HIII1 XBOpoOH. HaltO1/I1b11 IKOAOYMHHUMH € CENTOP103, OOPOIIHKCTA POca,
ipxa, ¢y3apios, caxkka, KOPEHEB1 THUJI1, TeIbMIHTOCIIOP103, YPAXKCHHS SIKUMU CIPUSE
3HAYHI BTPATH KUIbKICHUX MOKA3HUKIB HACIHHS.

JI71s1 3aXUCTy MOCIBIB B1Jl YpaKeHHsI 30y THUKaMU IpUOKOBHX XBOpoO 3a 1-15 nHIB
10 CiBOM TPOBOJATH MPOTPYIOBAaHHS HACIHHS OJHUM JIO3BOJIEHUM IPENapaToM:
BiTaBakc 200 @D, 3.m1. — 3,0 i/, nuBiaeny crap, 036 FS 1.x.c. — 1 1/, pakcui, 2 % 3.11.
— 1,5 xr/t, cymi-8 ®JIO, 2 % k.c. — 1,5 /1, kiHTO Oyo, K.c. — 2,0-2,5 n/1. Jlns
MPOTPYIOBAHHSI HACIHHS BHCOKHX PENpPOAYKIIN 1 MiJi 4Yac BHUPOIIYBAHHS O3MMOIi
MIICHUIIl 3a IHTEHCHBHOIO TEXHOJOTIEI0 TepeBary CIijJi HaJaBaTH TaKuUM
KOMOIHOBaHUM IIpernaparam, sk BiTaBakc 200 @D abo auBigeH[ cTap, AKI HaAWOUIbII
e(eKTUBHO 3aXUINAIOTh TMOCIBU BIJ HACIHHEBOI 1 TPyHTOBOI iH(ekIii. CucteMHi
npenapaTu HeoOX1THO BUKOPUCTOBYBATH IEpE]] CIBOOIO.

Ha monsx, ne npu IONOCIBHUX PO3KONKAX OyAyTh BHUSIBJIECHI T'yCEHHIl O3UMOIi
COBKH, JTMYMHKH, XJIIOHOT Kyxkeaull (Ouibine 2—3 ocodun/M2), ApoTsHoK (Ouabine 10
0coOMH/M2), 3a OAMH-ISATh JAHIB JO MOCIBY HAciHHS ciig OOpoOWUTH OAHUM 3
BUILIEHA3BAaHUX NPEMapaTiB y CyMIlli 3 TAKUMH 1HCEKTULIUIaMU, K ripomer 400, 40%
M.K.C. (2 1/T) abo porop, 40 % k.e. (2 1/1).

3riJIHO 3 OCTaHHIMM JAaHUMHU HAayKOBUX YCTaHOB, 3HaYHUM €(PEKT y MIIBUILIEHHI
BPOXKAHOCTI 03UMOI MIIIEHUIl 3a0e3nedye 30aradyeHHs OJTHUM 3 J03BOJICHUX HACIHHS
Oloctumynsitopamu  Ta Olompemaparamu  “Mapc”, “I'ymicon”, “Emictum C”,
“ArpocTumyiiH” Ta iH.

[le#i TexHOJMOTIYHUN 3aXiJl BUKOHYIOTh Ha CHEIliadbHUX MamuHax. [Ipu mpomy
NOTPIOHO CYBOpPO JAOTPUMYBATHCS PEKOMEHJOBAaHMX HOPM BHUTpPATH MpenapaTiB 1
KOHTPOJIIOBATH PIBHOMIPHICTH 1X PO3MO/IIITy Ha HACIHHI.

HaiiBaxuuBimie 3Ha4eHHs U1 (POpMyBaHHS BPOXKAl0 Ma€ ONTUMAIbHE MOETHAHHS
(GakToOpiB KHUTTS Ha MEPUIMX €Tanax pocTy 1 po3BUTKY pociuH. CTpoku ciBOU
BIUIMBAIOTh Ha PICT, PO3BUTOK, MOPO30- Ta 3UMOCTIMKICTh POCIMH MILEHHUIIl, Ha X
CTIMKICTh TPOTH XBOpPOO, IIKIAHMKIB, Oyp'sHIB 1 B KIHIEBOMY pe3yJbTaTi Ha
YPOXKaMHICTh KyJIBTYpH Ta SIKICTh 3epHa. Halkpaiii yMoBU i TIEPE3UMIBIL Ta
(hopMyBaHHS BUCOKOTO BPOKal0 3€pHA B O3UMOI MIICHUIIl CKIAAAI0THCS TO1, KOJIA Y
POCIIVH 32 TIepi0]] BECIHHKOI BereTallii yTBOPIOIOTHCSA BiJl TPHOX JO M'SITH MaroHiB, moo
KOJIOCOHOCHI cTe01a chopMyBaInCh, B OCHOBHOMY 13 TOJIOBHHX IaroHiB, a JJIs IIbOTO
IIpU JOCTaTHINA BojorozabesrnedeHocTi HeoOxigHo 45-50 mHIB OCIHHBOI BereTarlii.
OnTuMaabHUMU CTPOKAMHU € Ti, 3a IKUX POCIUHU B OCIHHIN TIEPioJl HE IEPEXOAATh 0
Il eramy opranorene3y. Ha mizmcraBi GaraTopiyHUX AOCTIAIB JJISI KOXKHOI 00J1acTi
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BCTAQHOBJICHI ONTHMAaJbHI CTPOKM CIBOM, Ha $KI TIOBUHHI OpIEHTYBAaTHUCA B
rocnogapctBax. Hanmpukmnaz, 1uist XapkiBcbKoi 00J1acTI BOHU MPUIIAIAI0Th HA TIEP1oJ 3
5 1o 15 BepecHs BKJIFOYHO IS JTiICOCTENOBUX paioHiB 13 10 10 20 BepecHs BKIHOYHO
1S crenoBux. Jlomyctumi ctpoku ¢iBOM jyuis paitoHiB JlicocrenoBoi 300U — 70 25 1
ctenoBoi — 710 30 BepecHs. Y Mexkax IIUX CTPOKIB y TEPIIy Yepry MOBUHHI 3aCiBaTUCS
TUTONII MICJIsI HEMAapOBUX MOMNEPEHUKIB 1 HA MEHII POAIOYMX IpyHTaxX. Y cepeauHi
ONTUMAJILHUX CTPOKIB BHUCIBAIOTh MIINCHUIIO TICIA 3alHATHUX MapiB, OaratopiyHux
TpaB 1 TOPOXY, a B JPYTid MOJOBMHI ONTHUMAIbHUX CTPOKIB — MICJS YHCTOTO Mapy.
Hazaro panHi 4u mi3HI CTPOKHU CiBOM MPHU3BOIATH A0 PI3KOTO 3HWKEHHS BPOXKAHHOCTI
KyJIbTypu. ToMy 710 MOCIBHHX POOIT CIIi MPUCTYHaTH 3 TIEPEXOAOM CEPEaHBO1000BOT
Temreparypu nositps yepe3 15° C B 61k 3HHKEHHS.

Hopmy BHCIBY BU3HAYaIOTh 3 YpaxyBaHHSIM COPTOBHX OCOOJMBOCTEHN MIIEHUI Ta
nonepeaHukiB. st XapkiBChKoi 001acTi onTUMaibHAa HOpMa BUCIBY MICJISI YOPHOTO
napy 4,0-4,5 MIIH. IIT. CXOXKOTr0 HACIHHA Ha | ra, micisd 3aiHATHX NapiB, OaraTopIYHUX
TpaB 1 ropoxy 4,5-5,0 MJH. IIT. 1 HEMApOBUX MONEpPEeNHUKIB — 5,0—5,5 MIIH. MIT.
cxoxoro HaciHHsi Ha 1 ra. Ilig dac ciBOM Ha TOYATKy ONTHUMAJIBLHOTO CTPOKY
JOTPUMYIOThCS HUKHBOTO, a B KIHIII — BEPXHBOI'O PIBHS PEKOMEHJOBAaHOI HOPMHU.

OnTumainbpHa IMOMHA 3aropTaHHs HACIHHS 03UMOI MILEHUI 3a YMOB JIOCTaTHHOT
3BOJIOKEHOCTI TPYHTY 5—6 cM. Y MOCYNUIMBUX YMOBaxX 3a HasBHOCTI BOJIOTHM Ha
rimbuHi 8—10 cM J0MyCKarOThCs MOCIB HA MIMOUWHY 6—8 CM, ajie B IbOMY BHUIMAJKY
MOCIBA OOOB'A3KOBO MOBHHHI OyTH NMpUKOTKOBaHi. I1i1 yac ciBOM B 10MyCTHMO Mi3HI
CTPOKH Ta MpPHU JIOCTAaTHBOMY 3BOJIOKE€HHI TPYHTY TJMOMHY 3aropTaHHS HAaCIHHS
HEOOX1THO 3MEHIIUTH 10 3—4 cMm.

VYpoxkail 03UMOI MILIEHU, SIKa BUPOILYETHCS 32 IHTEHCHUBHOIO TEXHOJOTIEIO,
30UparoTh MEPEBAKHO MNPAMHM KOMOAHYBaHHSM NpH Bojorocti 3epHa 15-18%
koMmbOaitaamu: “Ilon-15007, “CK-57, “Husa”, “/lxon Hip”, “Kmaac”, “Keiic”, “bizon”,
“CnaBytnya”, “Jlan”, “Camnp” Ta 1H.

[Tonerni Tta 3acmiueHi Oyp'ssHaMW TOCIBH TIICTS HEMApOBUX IONEPEIHUKIB
30UparoTh PO3AUIBHUM CIOcOOOM Yy a3l cepeMHU BOCKOBOi CTHUIJIOCTI, KOJIU
BOJIOTICTh 3€pHA CTaHOBUTH Onm3bko 28-30 %. CkolyBaHHS TMOCIBIB Yy BaJIKH
MPOBOJIATh KHUBApKaMH pPI3HUX Moaudikaiiid. ArperaT TIOBHHEH pyXaTHCS
YOBHUKOBUM criocoOoMm. Ilicis migcuxaHHs BajJKiB MPU BOJIOTOCTI 3epHa 12-14 % ix
oOMosI0uyroTh KOMOaliHamMu. Ha Tokax rocmomapcTBa 3€pHO IIIHHUX 1 CHJIBHHX
MIIIEHUIIb 3CUMAIOTh 1 MAPOOISIOTE OKPEMO.

BucHoBKku.TexHONOTISI  BUPOIILYBAaHHA O3UMOi MIICHMII  CKIAJAAEThC 3
MOCJIIIOBHUX TEXHOJOTTYHUX MPOLIECIB, SIKI BUKOHYIOTHCS Y BIAMOBIAHI arpOTEXHIUHI
CTPOKHM 3TiIHO CKJIQJ€HOI TEXHOJOTIYHOI KapTH: OCHOBHUU OOpOOITOK TIPYHTY,
nepeAnociBHUI 00poOITOK IPYyHTY, CiBOa, TOTJIAJ 32 OCIBAMH Ta 30MpaHHs BPOXKaro.
CyKyIlHICTb TEXHOJIOTIYHMX TPOLECIB 3a0e3neuye COPUSATIUBI  YMOBU  JJIA
BUPOIIYBaHHS 03UMOT MILIEHUII.

Cnucok Jgireparypu
1. ITpumaxk L. /1., Jloronenko 1. B., Manbko O. I1. HaykoBi ocHOBU 3emiiepoOCTBa.
Hapuanepauit mocionuk. Kuis : KBILI, 2008. 192 c.

14



AGRICULTURAL ENGINEERING
THE MODERN DIMENSION OF INTERDISCIPLINARY RESEARCH: FROM THEORY TO
PRACTICE

2. Ipumax [.[., Kocomanm M.IL., [Taruenko O.b. Ta in. Mexaniunuii 06poOITOK
IPYHTY: iCTOPis, Teopis, npakTuka. Hapuaneuuii mocionuk. Binnuis: TOB «Topuy,
2019. 428 c.

3. Menpuuk JIJI. [IpoGiemMH1 UTaHHS MIOAO0 HANpsIMiB BUKOPHUCTAHHS 3€pHa B
VYkpaini/ JI.JI. Menbhuk, C.B. Bacunbes, B.O. Onekciok // Arpocsit. 2015. Ne22. C.
11-17.

4. IMpumaxk 1. 1., €menxo B. O. Ta iH. Pecypco30epirarodi TeXHOJIOT1i MEXaHIYHOTO
00poOITKy IpyHTY B cydacHOMY 3emiiepoOcTBi. HaBuanpamil mocionuk. Kuis : KBILI,
2007. 271 c.

5. T'ykoB S.C. O6pobitok rpyHTy. TexHomnoris 1 TexHika. MexaHIKO-TeXHOJIOT19He
oOrpyHTyBaHHsI eHepros0epirarounx 3acoOiB aJisi MexaHi3aiii oOpoOITKy IPYHTY B
ymoBax Ykpainu / S.C. I'ykos. Kuis: Hopa-IIpima, 1999. 275 c.

15



AGRONOMY
THE MODERN DIMENSION OF INTERDISCIPLINARY RESEARCH: FROM THEORY TO
PRACTICE

TPAHCO®OPMALIA ATPAPHOI'O CEKTOPY HA
3ACAJAX AJIBTEPHATUBHOI EHEPTETUKU:
CHUHEPI'IA OCBITHU, HAYKH TA BUPOBHUIITBA

Hupna Bikropisa OnexcanapiBHa,

ACHCTEHT,

kadeapu iHGopMaIIHHUX TEXHOJIOTIH, BUIIOT MATEMATHKH Ta (13UKH
binonepkiBChKOTO HAIIOHAIBHOTO YHIBEPCUTETY, Y KpaiHa

Y Te3ax MOCHIKEHO MPOLECH EKOJOTIYHOI Ta E€HEePreTUYHOi TpaHchopMarlii
arpapHOro CEKTOPY Ha OCHOBI BIIPOBAKCHHS BIJHOBIIOBAHUX JIXKEPEJT EHEPTii.
[IpoananizoBaHO pOJIb CHHEPIETHUYHOI B3a€MOJIi €KOJOTIYHOI OCBITH, MPUKIATHOT
HayKH Ta peaiibHoro BupoOoHuursa AIIK.

KuarwuoBi cisoBa: anerepHatuBHa eHepretuka B AlIK, cramuii po3BUTOK
CUIBCBKOTO TOCIOAApPCTBA, BUPOOHUIITBO Oiorazy 3 0Olomacu, arpoBOJIbTAiKa,
1HTErpallisi OCBITH, HAYKH Ta BUPOOHUIITBA, AeKapOOHI3aIlis arpooizHecy.

CyuacHuii arponpomuciioBuii komruiekc (AIIK) VYkpainu nepeOyBae Ha erarmi
ITIMOOKOT TEXHOJIOTIYHOI Ta CTPYKTYpHOiI TpaHcopmanii. TpaguuiiiHe BeaeHHs
CUIBCBKOTO TOCIHOJApPCTBA, IO MOBHICTIO 0a3y€eThCS HAa BUKOPUCTAHHI BUKOIHOIO
MajuBa, B Cy4acHUX peaisix CTa€ EKOHOMIYHO OOTSIIMBUM, CHEPTETUYHO 3aJICKHUM
Ta €KoJOriyHO Hebe3neyHnM. B  yMoBax m00anbHUX KIIMAaTUYHUX 3MIH Ta
MEePMaHEHTHOI HECTaOlTbHOCTI CBITOBHX 1 BHYTPIIIHIX EHEPreTUYHUX PHUHKIB
ocobOnmuBoi Baru HaOyBae mepexin AIIK na BimHoBmtoBaHi mxepena eHeprii (BIE).
ArpapHuii CEKTOP BOJIOJI€ KOJOCATHHUM MOTEHIIAJIOM JIJIsl PO3BUTKY aJbTePHATUBHOL
SHEPIreTHKHU: BiJl MEpepoOKH O10MacH JJ0 BCTAHOBJICHHS COHSYHHX Ta BITPOBUX CTaHIIIM
Ha HEMPUAATHUX I 3eMiiepoOcTBa autsHKax. [Ipore peanizailis bOro MOTEHINATY
HEMOXJIMBA 0€3 4YITKOI B3a€MOJIi TPbOX KIIOUOBUX JIAHOK: €KOJOTIYHOi OCBITH,
MIPUKJIAIHOI HAYKH Ta MPOTPECHBHOTO BUPOOHUIITBA.

CbOroJiH1 BITYM3HSIHI Ta CBITOB1 JIOCII1THULIBKI IHCTUTYTH 30CEPEIPKEHI Ha KIJTbKOX
npopuBHUX HampsiMkax. Ilo-mepuie, O6ioeHepreTuyHa yTuimizanisa BiaxoaiB. Haykosi
PO3pPOOKH JTOBOIATH, IO COJIOMA, JYIINAHHS COHSIIHWKA, THIA TBapUHHUIIBKUX
KOMIUIEKCIB € I[IHHIIIOK CHUPOBHHOI, HIXK MNpocTto Biaxonu. CTBOpEHHS
BUCOKOC(EKTHUBHUX 010Ta30BMX yCTAHOBOK HOBOTO TMOKOJIIHHS JTO3BOJISIE HE JIMIIE
OTpUMYBaTH METaH Ta EJIEKTPOCHEPTito, a W BUPOOISITH BHUCOKOSAKICHI OpraHiuHi
noOpuBa (aurecrar), siki 3/1aTHI MOBHICTIO 3aMIHUTH JIOPOT1 MiHepanbHi aHaioru. [lo-
npyre, arpoBoJbraika (Agrivoltaics)[5]. 1le HOBuIT HayKOBO-TPAKTUYHUNA HAMPSIMOK,
o nepeadadae CIiJIbHe BUKOPUCTAHHS OJHIET 3eMENbHOI AUISHKH ISl PO3MIMISHHS
COHSIYHMX ITaHEJIed Ta BUPOIIyBaHHS CUIbCHKOTOCTIONAPChKUX KyiasTyp [3]. Haykosi
JTOCTIKEHHST TIATBEPKYIOTh, 1110 3aTIHEHHS BiJl NaHeJel 3HM)KY€E€ BUIApOBYBaHHS
BOJIOTH 3 IPYHTY, 3aXUILAE POCIMHU BiJl TEMJIOBOIO CTPECY Ta MiABUIILYE BPOXKANHICTD
OKpeMHUX KYIBTYp. I, TOo-TpeTe, BUPOUTYBaHHS CHEPTreTUYHHMX KyabTyp. CerekiiiiHa
HayKa aKTUBHO TIPAIlfO€ HaJl BUBEICHHSIM HOBHUX COPTIB IIBUIKOPOCTYYHUX POCIHH
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(enepretnyHa BepOa, MICKaHTYC, TOMOJS) ISl BUPOLIYBAaHHA HA JETPaJOBAaHHUX Ta
MaJIOpOIIOYMX IPYHTaX, 110 JI03BOJISIE PEKYIBTUBYBATH 3€MJIl Ta OTPUMYBATHU JICIICBE
TBEp/ie 010MaJIMBO.

OCBITHI BEKTOp PO3BUBAETHCS B HANPSIMKAX OHOBJIEHHS OCBITHIX MPOTpaM.
BropoBamkenns cremiam3oBaHux KypciB: «bioeHepretuuHi cuctremu B AIIK»,
«ExonoriyHuii  MeHeKMEHT  arpomianpueMctBy, «lIpoekryBaHHi  00'€KTiB
aJbTEPHATUBHOI €HEPTreTUKW». 3allpOBAKYIOTh AyanbHYy OCBITY. CTyAeHTH MaroTh
OPOXOAUTH TPUBAITY MPAKTHYHY MIJATOTOBKY O€3MocepeqHhO0 Ha Cy4YacHHX
HiANPUEMCTBAX, SIK1 BKe BUKOpUCTOBYI0Th BJIE (Hanmpukiian, Ha 6i0ra30BHUX 3aBOAAx
9M COHSYHUX €JICKTpocTaHilisax). Ta, Hacamriepen, Tpeba GpopmMyBaTn €KO-MHUCICHHS.
OcBiTa MOBMHHA BUXOBYBaTH y MaiOyTHIX JIiIepiB arpoOi3Hecy po3yMiHHS TOTO, IO
€KoJIOT13allisl — 11€ He piHaHCOB1 30MTKHU, a JOBFOCTPOKOBA IHBECTHIIIS Ta IT1ABUIIICHHS
KOHKYPEHTOCITPOMOXKHOCT1 Ha MI)KHAPOJIHUX PUHKAaX.

JInsi  OLIHKKM EKOHOMIYHOI Ta €KOJIOTIYHOI JIOIIJIBHOCTI  BIPOBAKEHHS
aJbTEPHATUBHOT EHEPreTUKH Yy BHUPOOHUIITBO JOIIIBHO IPOBECTH PO3PAXYHOK
010€HEpreTUYHOr0 IOTEHIIady BIJIXOMIB YMOBHOTO CEPEAHBOTO (HEepMEPCHKOTO
rocroaapctsa 3 noroiiB'am 500 romiB Benukoi poraroi xynoou (BPX): no6oswuit o6csir
OloMacu Mpy CEPETHHLOMY BHUXO1 THOI0 m = 55 KT Ha 700y 3 O/THI€] TBApUHU CTAHOBUT:
500 x 55 kr = 27500 kr/no6y = 27,5 1/100y. Piunuit o6¢csr cupoBuHu J0piBHIOE: 27,5
T X 365 auiB = 10037,5 1/pik. Piunuit Buxij 6iorasy npu nNuToMoMy BUXOA1 Oiorasy 3
1 ToHHHU cBixkOr0 THOIO cTaHOBUTH: 10037,5 T/pik % 45 M*/T =451687,5 m*/pik.

['eneparrisa eHeprii (KoreHepailisi) 32 YMOB CEpPEIHLOTO BMICTy METaHy y Oiorasi Ha
piBHI 60% 1Or0 TEMJIO0TBOPHA 34aTHICTh CTAHOBUTH Q = 6 kBT-roa/m?. Takum 4nHOM,
3araJlbHUi piuHUM eHepreTUYHUM noTeHIian nopiBHioe: 451687,5 m* x 6 kBt-ron/m> =
2710 125 kBt ron/pik.

Buxopucranus korenepailiitnoi ycranoBkH (enexkrpuunuii KK/ = 38%, remoBuii
KKJ]I = 42%) 3a6e3neuye orpumanus: 1 029 847,5 kBr-ron/pik enekTpuyHoi eHeprii
ta 1 138 252,5 kB1'Ton1/pik TemioBoi eHeprii.

[IpakTuuHUIl TOCBIA MEPEIOBUX arpoOXOJAUHTIB Ta (epMEPCHKUX TOCIOAAPCTB
JEMOHCTpPY€E TaKl YCIIIIHI TPOEKTH, SIK EHEepPreTMYHa AaBTOHOMIs, 3aMIIICHHS
MPUPOAHOIO Ta3y Ta HUPKYJISpHA EKOHOMIKA Ha MPaKTULi[2].

Jly’xe BaXJIMBUM € MEXaHI3M IHTETpyBaHHs OCBITH, HayKW Ta BUpoOHHULTBA. [lo-
nepiie, 1e CTBOPEHHs arpo0iOeHEepPTeTUYHUX KJIACTepiB, SKi 00’ €HYIOTh MPOdUIbHI
YHIBEPCUTETH, HAyKOBO-IOCHIAHI 1HCTUTYTH Ta arpoOi3HeC Hjs  CIUIBHOTO
(diHaHCYBaHHS TPUKIATHUX JociikeHb. [lo-apyre, 1me xomepirianizailis HayKOBUX
CTapTamiB CTYIACHTIB Ta MOJIOIUX BYEHUX dYepe3 Oi3HeC-1HKyOaTropu 3a MiIATPUMKH
IPAaHTOBUX TPOTpaM Ta TMpUBaTHUX iHBecTopiB. [lo-TpeTe, 11e cTBOpeHHs Ha 0asi
YHIBEPCUTETIB IEMOHCTPAIlIMHUX MAalIaHYNKIB Ta IIEHTPIB TpaHCcPepy TEXHOIOT1i[4].

HaykoBi iHHOBAIIi1 CTBOPIOIOTH TEXHOJIOTIYHY 0a3y, €KOJIOT1uHa OCBiTa 3abe3neuye
KBai(hiKOBaHUN JIOACBKUI KamiTajd, a arpOBHUPOOHUIITBO BHUCTYMHAa€E JpaiBEepoM
MpaKkTUYHUX 3MiH. [[ep)kaBHa TMONITHKA Ma€ aKTUBHO CTHMYJIFOBATH 1€l TPUKYTHUK
B3a€MO/I1T Uepe3 MoJaTKOBI pedepeHii Ajisi arpapliB, FPaHTOBY MIATPUMKY HAyKOBUX
PO3p000K Ta piHaHCYBaHHS OCBITHIX €KO-TIporpaM. JIuie Takuii KOMIIJIEKCHHUM M1 1X1]1
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JO3BOJIUTH JOCITTH eHepreTudHoi HezanexxHocTi AIIK, 3uu3utu anTpomorenHe
HaBaHTA)KEHHS Ha TOBKULIS Ta 3a0€3M1€UUTH IPOAOBOJIBYY OE3IEKY.
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BIIJIMB OCHOBHUX EKOJOI'TYHUX ®AKTOPIB HA
POCJIMHHU COPI'O 3EPHOBOI'O

KaumoBuu Biraaiii IlaBjioBuy,
cTyaeHT 21 M-1-a rpynu pakyiabTeTy arpoHOMii
YMaHCBHKOTO HAI[IOHAJILHOTO YHIBEPCUTETY

Cracinesu4 Ouiexcanap FOpiiioBuy,
KaHJ. C.-T. HayK, JOLICHT Kadeapu arpoximii 1 (pyHTO3HABCTBA
YMaHCHKOTO HAIIOHATHHOTO YHIBEPCUTETY

KaumoBu4y Harajia MuxaijiBHa,
cTapiuii Bukiaaad kadenpu pocauHHuTea imeHi O. 1. 3iHueHka
YMaHCBHKOTO HAI[IOHAJILHOTO YHIBEPCUTETY

Copro xapakTepHu3yeThCsI BUCOKOIO €KOJIOTIYHOIO IUIACTUYHICTIO, 3aBIISIKH YOMY
3/1aTHE aIalTyBATUCS JIO HMIMPOKOTO CIEKTpa IPYHTOBO-KIIMATUYHUX YMOB. Came 11
0loJioTiYHAa OCOOIMBICTH 3YMOBJIIOE 3HAYHUN apeajl Horo BUPOIILYBaHHS — BIJ
TPOIMIYHUX 1 MOCYNUIMBUX PETiOHIB /0 30H 13 MOMIPHHUM Ta JOCTaTHbO BOJIOTUM
kimimarowm [1; 4; 7].

Copro € Temnoo0Ho0 KyIbTyporo. [IpopocTanHst HOTo HACIHHS MOKIIMBE BXKE 32
temrnepatypu 0mu3bko +10 °C, onHak HaWOUIBII COPUSTIUBUMH ISl TPOPOCTAHHS,
pPOCTYy Ta pO3BUTKY pociuH € Temneparypu B mexax 25-30 °C. IlopiBHsiHO 3
KYKYpY/Z13010, COPTO Ma€ BHILII TeMIlepaTypHi BUMOrd. HagMipHO BUCOKI TeMIepaTypu
HalOIbII HETaTUBHO BIUIMBAIOTh HA POCIMHM Y paHHI (pa3u PO3BUTKY — BiJl MOSIBU
CXOJIB J0 KYIIEHHs, KOJIM KOPEHEBa CUCTEMA I1I€ HEJJOCTAaTHbO ChOPMOBaHA. Y IPYTii
MOJIOBUHI BETeTallll MiJIBUIIECHI TeMIEPaTypu MEPEHOCIThCS POCIMHAMU 3HAYHO
kpame. Came TOMy COpPro BIZHOCSATH [JIO0 KYJBTYp 13 BHCOKOIO >Kapo- Ta
nmocyxocrivkictio [1; 2; 4].

Boanouac copro € 4yTauBUM 10 HU3BKUX TeMIepaTyp 1 3aMopo3kiB. OcoOImMBO
HECIIPUSTIIMBO BOHU BIUIMBAIOTh HA POCIMHU y TEHEpPATHUBHUN Tepiof. Yike 3a
temnepaTypu 6Jm3bk0 —1 °C MOKIIMBE IMONTKOKEHHSI Ta BIIMUPAHHS POCIHMH, TOA1 SIK
CXOJIM MOXYTb 3aTMHYTH 3a Temrieparypu —2...—3 °C[1; 2].

TemrepatypHa peakiiisi COpro 3HaYHOI MIPOI0 BU3HAYAE ONTUMAJIbHI CTPOKH HOTO
ciBOu. Kynbrypa HaneXuTh A0 TMI3HIX SPUX, TOMY BHUCIBATH 11 JOLUIBHO IMICJIA
JOCTaTHBOTO TMPOTPIiBaHHS IPYyHTY. ONTHMaJIbHNMH BBAKAIOTHCS yYMOBH, 3a SKHX
cepeaHr01000Ba TeMIieparypa rpyHTy Ha riubusi 10 cm gocsrae 14-16 °C. Cisba B
HEJIOCTATHBO MPOTPITHH IPYHT, 30KpeMa 3a Temrneparypu 7—8 °C, Moxke CIpUIMHUTH
VHOOBUTBHEHHSI TPOPOCTAHHS HACIHHSA, MOTO TUTICHSBIHHS, 3PIDKEHHS CXOIIB Ta
MOCWJICHHSI 3a0yp’ THEHOCTI MOCIBIB. Y pe3yJbTaTl MOTIPITY€EThCS JOTIIS 32 MOCIBaMHU
Ta 3HIKYETHCS X MPOAYKTUBHICTS [1; 4].

TpuBamicTh BEreTamiiHOTO TMEpPIOAY COPro 3aJeKHTh HE JIUIIE BijI
TEMIIEPAaTypHOTO PEKUMY, a W BiJl TPUBAJIOCTI CBITJIOBOTO THSA Ta O10JOTIYHUX
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0COOJIIMBOCTEHM KOHKPETHOTO cOpTy abo ribpuay. s MOBHOTO JOCTUTAHHS KYJIbTYpHU
3aJIKHO BIJI TE€HOTUILY Ta YMOB BHUPOIIYBaHHS HEOOXiJHA CyMa I[O3UTHUBHHUX
temrepatyp y mexax 3000-3500 °C. Haiibinpina nmotpeda B TEIUIl CIIOCTEPIraeThes B
nepioJ1 Bijl MOSIBA CXOJ11B IO BUKUJIAHHS BOJIOTI Ta cTaHOBUTH Osn3bko 1400—1800 °C.
VY mepion BiA ciBOM 0 MOSBH CXOMIB MOTpeda B TEIUIl € 3HAYHO HUKYOK — OJIU3BKO
220-260 °C. st paHHBOCTHUTIIUX COPTIB 1 T1IOPUAIB CyMa aKTUBHHUX TEMIIEPATYP MOXKE
ctanoButH 20002400 °C, Toxi K A1 CepeHbO- Ta Mi3HbOCTUTIUX (opMm — 2800—
3500 °C[1; 2].

OpHi€ero 3 HAMBaXIIMBIMHMX O10JIOTIYHUX BIACTUBOCTEH COPro € MOro BHCOKA
CTIMKICTB /10 TMOBITPSIHOI Ta IPYHTOBOI MOCYXH, CYXOBIiB 1 MiIBUIICHUX TeMIEpaTyp.
VYke Ha TMOYATKOBUX €Talmax pPO3BUTKY KYyJbTypa XapaKTePU3YEThCS HEBHUCOKOIO
noTpe0o1o y Bojl. JlJis MpopOoCTaHHs HACIHHS COPTO BUKOPUCTOBYE MpuoOIM3HO 3540
% BOIM BIJ MOTO MacH, TOAL SIK y AESKHUX 1HIIUX 3€PHOBHX 1 36pHOOO0OBUX KYJIbTYpP
1IeH TTOKa3HMK € 3HAYHO BUIUM [2; 4; 6; 8].

3a HECHPUATIMBUX YMOB B0J103a0€3MEUYECHHSI POCIMHU COPIo 3/aTHI TUMYAacOBO
MPU3YIUHATH PICT 1 NEPEXOAUTH Y CTaH (Hi310JI0TTYHOrO CroKo. [Ipu BiAHOBIIEHHI
JIOCTaTHBHOTO PIBHS BOJIOTH TXHI JKUTTEB1 POIIECH AKTUBI3YIOThCS, IO 1A€ MOKITUBICTD
MPOJIOBXKYBAaTH pICT 1 (GOpMyBaTH MPOJYKTUBHICTh. BHcoka mMOCYXOCTIMKICTD
KyJbTYpU TaKOX TOB’si3aHa 31 3JaTHICTIO MPOJMXOBOTO amapary BITHOBIIOBATU
(GyHKIIIOHAJIBHY aKTUBHICTb IMICJIS TPUBAJIOT0 BoAHOTO Aediuuty [1; 7].

JIoIaTKOBUM MEXaHI3MOM 3aXHCTy POCHHH COPro BiJI BHCOKHX TEMIIEpaTyp 1
HaJMIPHOTO BUIIAPOBYBAHHS € YTBOPEHHS HA MOBEPXHI JIUCTKIB Ta cT€0E] BOCKOBOIO
HaJHOTY. BiH 3MeHIITye BTpaTH BOJIU Ta CIIPUSE MIATPUMAHHIO CIIPUSTINBOTO BOJTHOTO
OaJlaHCy pOCMH Yy NepioJiv BUCOKHUX TemriepaTyp [1; 7].

BoaocnoxuBaHHs cOpro NpoOTAroM BereTauii BiAOYyBAa€TbCcs HEPIBHOMIPHO.
Haiibinpima motpeba y Bo031 mpumnagae Ha mepioja mpudiusHo 3a 10 gHIB 10
BUKHUJIaHHS BOJIOTI Ta 10 aHIB micis uBiTiHHA. [e¥ kpuTuaHMii epioj TpuBae OJIM3bKO
25-30 nuiB 1 oxorutroe pudm3HO 20—-25 % 3araibHOI TPUBAJIOCTI BETeTallii, MpoTe Ha
HbOTO Tmpunagae Omm3bko 45-50 % 3araabHOrO BOJOCIIOXKWUBAHHS —POCIUH.
He3Baxatoun Ha BHCOKY MOCYXOCTIMKICTh, COPTO TMO3UTUBHO pearye Ha ONTUMAJIbHE
BOJ103a0€3IEUEHHS, a 32 YMOB 3POIIEHHS 37aTHE 1ICTOTHO MiABUIIYBaTH BPOKaWHICTh
[4; 6; 8].

JI1si KOpMOBOTO BUKOPHCTAHHS BaXKJIMBOIO O10JIOT1YHOIO BJIACTUBICTIO COPIo €
3MAaTHICTh JIO IIBUIKOIO BIIPOCTAHHS TIICJAS CKOILIyBaHHS. POCIMHM MOXKYTh
MPOJIOBXKYBATH BETeTallilo IO Mi3HKOI OCEH1 Ta €()eKTUBHO BUKOPHUCTOBYBATH OIAIU
MIPOTSTOM YChOTO TEIUIOTO MEePioy. 3a BUPOIYBaHHS Ha 3€JICHUI KOPM 1 CBOEYaCHOTO
MIPOBEJICHHS YKOCIB COPTO 3/1aTHE 3a0€3MeuyBaTH IBa—TPH YKOCH, a 32 YMOB 3POIIICHHS
— 10 9oTHPpboX. OCOOIMBO BUCOKOIO 3/IaTHICTIO JIO BiIPOCTAHHS XapaKTEePU3YIOThCS
IIYKPOBE COPIo Ta COPTro-CyJaHKOBI1 Tidopuau [7; 4].

Copro xapakTepusyeTbCs BIIHOCHO HEBHCOKOI) BUMOTJIMBICTIO JO TIPYHTOBHX
yMOB. KybTypa MOXKe YCIHIIIHO BUPOIYBAaTUCA HA POMIOYMX CYTIMHKOBHX, JETKUX
MIIAHUX Ta TIIMHACTUX IPYHTAX 32 YMOBH iX JOCTaTHBOI OKYJIBTYPEHOCTI Ta HU3bKOI
3a0yp’saeHocti. [loTykHa # goOpe po3BHHEHA KOpPEeHeBa CHUCTeMa 3a0e3rnedye
POCIIHAM MOKJIUBICTh €()eKTHBHO BUKOPUCTOBYBATH BOJIOTY Ta MOKUBHI PEYOBUHH,
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3aBJISKH YOMY KyJIbTypa 37aTHa (hOpMyBaTH BpOKail HaBITh HAa IPYHTaX 13 BIAHOCHO
HU3BKUM PIBHEM pOArouocCTi [2; 4; 7].

Boanoudac copro HeraTuBHO pearye Ha XOJIOAHI, MEePE3BOJIOKEHI Ta 3a00JI0UeH1
IPYHTH, a TaKOXX Ha HaJMIPHY KHUCJIOTHICTb. HeBHCOKa BUOAriMBICTh KYJIbTYpH O
I'PYHTOBUX YMOB PO3IIMPIOE MOKIUBOCTI ii BUKOPHCTAHHS B CHCTEMAaX OCBOEHHS
MaJIONPOAYKTUBHUX 3€MeJb Ta epoAoBaHUX cXuiiB. OKpemi BUAM COPro, 30KpemMa
I[yKPOBE, XapaKTEPU3YIOThCS TAKOXK JOCTATHBOIO TOJEPAHTHICTIO N0 OJM3BKOIO
3aJIAraHHs IPYHTOBUX BOJ [4; 7].

BaxxnuBoio mepeBaroro copro € MOro 3AaTHICTh POCTH Ha 3aCOJEHUX 1
COJIOHITIOBATHX TIpyHTaX. KynbTypa Bi3HAYa€THCS MiABUIICHOIO TOJICPAHTHICTIO 0
KOHIIEHTpaIlli cojiel y TPYHTOBOMY PO3YHMHI Ta 37aTHa BUTPUMYBATH BUIIHI pIBEHb
3aCOJICHHS TIOPIBHSHO 3 KyKypyA3010. COproBi KyJabTypH MPHU IOMY MOXKYTh HE JTUIIIE
3a0e3nevyBaTy OTPUMAaHHS BHCOKHX YPOXKaiB 3€pHA Ta 3€JCHOI MacH, a ¥ CIpUiTU
BUHECEHHIO 3HAYHOI KIJIBKOCTI cojiel 13 rpyHTy [7; §].

[TpOAyKTHBHICTH COPro 3HAYHOIO MIPOIO 3aJICKUTh BiJ 3a0€3MEUEHHSI POCIHUH
€JIEMEHTaMU MIHEPAJIbHOTO KHUBJIEHHA. (OcCOoOJMBO BaXJMBUM € JIOCTaTHE
HAJXO/KEHHS a30Ty, MoTpeda B SIKOMY ICTOTHO 3pOCTa€ y MEPiOAM 1HTEHCUBHOIO
pocty Ta (GOpMyBaHHS T'eHEpaTUBHUX opraHiB. HailOibll i1HTEHCUBHE CIIOYKHWBAHHS
a30Ty crocrepiraerbes npuoau3Ho 3a 10—15 qHiB 10 BUKUAAHHS BOJIOTI TA MPOTATOM
10—15 guiB micis nBitiaaS [3; 5].

[Tornmuaannas gochopy KOPEHEBOIO CHCTEMOIO PO3MOUYMHAETHCS BXKE Ha PaHHIX
eranax Bererauii. /o a3u BUKUIaHHS BOJOTI POCIMHHA MOXYTh 3aCBOIOBATH OJIM3bKO
50 % 3aranbHOi KUIBKOCTI (pochopy, HEOOXIAHOTO iM MPOTITOM BEreTallifHOro
nepiony. Kaiiii 3acBOIO€ThCS POCIMHAMH BITHOCHO PIBHOMIPHO MHPOTSATOM YChOTO
neploly BereTallii Ta Bilirpa€e BaXXJIMBY POJb Y PEryIslii BOAHOIO PEXKUMY, CTIMKOCTI
710 HECTIPUATIMBUX YMOB 1 (pOpMyBaHH1 IPOIYKTUBHOCTI [3; 2].

TakuM 4YMHOM, KOMIUIEKC OIOJIOTIYHUX OCOOJMBOCTEH COpPro — BHCOKA
TEeTJI0JIFOOHICTh, TIOCYXO- Ta KapOCTINKICTh, 3JaTHICTh €()EKTUBHO BUKOPUCTOBYBATH
BOJIOT'Y, TOJIEPAHTHICTb JIO 3aCOJICHHS, HEBUCOKA BUOArIMBICTh 0 IPYHTOBUX YMOB Ta
3IaTHICTh JO WIBUIKOTO BIIPOCTAHHS — BHU3HAYa€ MOTO BHUCOKY AaJaNTUBHICTH 1
MPOyKTUBHUM MoTeHITian. [{e poOuTh copro oAHI€IO 3 MEPCIEKTUBHUX KYIBTYp IS
BUPOIIYBaHHS B yMOBaX HEJIOCTAaTHHOIO Ta HECTIMKOIO 3BOJIOKEHHS, 30KpeMa B
PI3HHX I'PYHTOBO-KJIIMaTUYHUX 30HAaX YKpainu [1; 4; 6; 7].
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Abstract

The study considers the problems of contemporary architecture and those of the
architectural specialty as two interrelated areas of scientific analysis, each
characterizing different aspects of the development of architectural activity. Particular
attention is paid to identifying the nature, mechanisms, and degree of the impact of
contemporary architectural problems on the content, structure, professional
boundaries, and development prospects of the architectural specialty.

The study proceeds from the premise that the emergence of new architectural
problems is not necessarily accompanied by changes in the architectural specialty.
Such changes occur under certain conditions, when existing scientific knowledge,
design methods, professional competencies, and organizational forms of activity prove
insufficient to address the tasks that have arisen. In this regard, it is proposed to
distinguish between direct and indirect, systemic and local, short-term and long-term
impacts of architectural problems on the professional sphere. The conclusion is
substantiated that contemporary problems of the architectural specialty are not a
mechanical reflection of the problems of architecture but are formed through the
interaction of architectural science, professional practice, public needs, and
institutional conditions.

Keywords: architectural specialty; problems of architecture; professional
competencies; professional transformation.

Introduction. The term ‘architectural profession’, used in international sources,
primarily encompasses architects’ professional activities, powers, responsibilities, and
mechanisms regulating their activities. In this study, the ‘architectural specialty’ is
considered in a broader scientific and theoretical context—as a historically established
system of architectural knowledge, research and design methods, professional
functions, competencies, and institutional mechanisms. Therefore, international
professional documents are used as sources characterizing not the entire content of the
architectural specialty but its professional and institutional components. As its
theoretical basis, this article draws on the mechanisms of adaptation of the architectural
profession to environmental and technological challenges examined in an article
previously published by the author [1]. The independent subject of the present study
comprises the internal contradictions of the architectural specialty, professional
differentiation, and qualitative criteria for determining the degree of impact.
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Research Methods. A qualitative impact matrix is proposed to compare the forms
in which contemporary architectural problems affect the architectural specialty. The
degrees of impact in this matrix are distinguished not on the basis of statistical
indicators but on the results of the author's comparative assessment using identified
methodological, functional, technological, and institutional criteria.

Forms of impact on the architectural specialty

Category of architectural problems

Methodological Technological Functional-professional Institutional

Environment and climate

Social and urbanization

Technology and digitalizati

Cultural and semiotic

Economic and market

Regulatory and legal

Figure 1. Qualitative matrix of the forms of impact of contemporary architectural
problems on the architectural specialty (source of the figure: author’s development)

1. Problems of Architecture and the Scientific Boundaries of the Architectural
Specialty

The contemporary development of architecture i1s accompanied by increasingly
complex spatial, functional, environmental, technological, and sociocultural tasks.
Their emergence is driven by changes in society’s living conditions, transformations
in production technologies, growing anthropogenic impacts on the environment,
changing requirements for the quality of the built environment, and the reconsideration
of views on the role of architecture in social development. Traditionally, these
processes are regarded as contemporary problems of architecture. However, their
effects are not limited to changes in architectural objects, principles of form-making,
or ways of organizing space. As architectural tasks become more complex,
contradictions emerge within the architectural specialty, affecting its scientific content,
professional functions, methods of activity, and the architect’s position in the system
of shaping the built environment. Thus, two categories must be distinguished: problems
of architecture as a field of scientific knowledge and spatial-design activity, and
problems of the architectural specialty as a historically formed professional system.
This does not concern the relationship between individual academic disciplines. The
subject of the study is the dependence of the development of the architectural specialty
on changes in architecture’s problem field, as well as the specialty’s own ability to
influence the formulation and resolution of new architectural tasks. Thus, the preamble
to the 2023 UNESCO-UIA Charter notes that architecture encompasses a broad range
of processes involved in shaping and using the built environment, while expanding
public needs create new tasks and professional opportunities for architects [2]. This
proposition makes it possible to formulate the study’s principal scientific question:
under what conditions do contemporary architectural problems become problems of
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the architectural specialty, and how is their impact exerted?

To establish the nature of this relationship, it is necessary to clarify the content of
the concept of the ‘architectural specialty’. In this sense, it includes the professional
activity of the architect, the system of architectural knowledge, research and design
methods, professional powers, regulatory responsibility, organizational forms of
practice, and mechanisms for transmitting professional experience. Architecture, in
turn, is a broader concept, representing simultaneously a field of scientific and artistic
knowledge, a process of shaping the built environment, and the totality of material and
spatial outcomes of human activity. Consequently, the architectural specialty is directly
related to architecture but is not identical to it. Certain architectural phenomena and
processes are determined by political, economic, technical, social, and cultural
conditions that are not under the architect’s direct control. At the same time, problems
may arise within the architectural specialty that are not a direct consequence of changes
in architectural objects or the environment: professional competition, redistribution of
powers, a crisis of professional identity, and issues of authorship, responsibility, and
the architect’s independence. Therefore, it cannot be assumed that all problems of
architecture automatically become problems of the architectural specialty, or that the
content of the latter is entirely determined by the former. Their relationship is
characterized by partial overlap of subject areas, functional interdependence, and
relative independence of development. Thus, while directly related to architecture, the
architectural specialty is not identical to it. Architecture encompasses a broader
scientific, artistic, and spatial-activity domain, whereas the architectural specialty
represents a system of specialized knowledge, methods, professional functions, and
mechanisms of responsibility formed within this domain.

Table 1. Comparison of Contemporary Problems of Architecture and Problems of the Architectural

Specialty

Contemporary Problems of the
Architectural Specialty

Contemporary Problems of

Criterion Architecture

Field of study

Architecture as a scientific, artistic,
and material-spatial system

Architectural specialty as a system of
specialized activity

Central problem

Contradictions in the development
of architecture and the architectural
environment

Contradictions between emerging
architectural tasks and the possibilities for
their professional resolution

Source of change

Social, natural, cultural, technical,
and spatial processes

Changes in professional tasks, methods,
powers, and conditions of activity

Main
impact

object  of

Architectural environment,
buildings, structures, spatial
systems, concepts

Architect's professional functions,
knowledge, methods, specializations, and
responsibility

Result of resolving

New quality of an architectural
object, environment, or principles

Expansion or transformation of professional

changing requirements

the problem of its organization capabilities
Nature of | Spatial, historical, cultural, | Methodological, functional, organizational,
development technological institutional
Principal Bet\yeen the existipg state of the | Between the comple.x%ty of new architeqtural
contradiction architectural  environment and | tasks and the capabilities of the established

professional system
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For example, the emergence of a new type of public building changes architectural
typology, but, where appropriate design methods are available, it may not require a
revision of the architect’s professional functions. Conversely, the use of digital systems
that independently generate or verify design solutions may change the distribution of
professional responsibility even without fundamental changes in architectural
typology. In the first case, it is primarily the architectural object that is transformed; in
the second, the system of professional activity.

2. Exogenous and Endogenous Factors: Internal Professional Contradictions.
The formation of contemporary problems of the architectural specialty is determined
by the interaction of factors of different origins. Depending on their nature, it is
appropriate to distinguish exogenous and endogenous factors affecting the content,
structure, and development mechanisms of the professional system.

Exogenous factors arise predominantly outside the architectural specialty and are
associated with changes in the natural, social, economic, technological, and
institutional conditions of architectural activity. These include climate change,
urbanization, the development of construction technologies, changes in the nature of
public demand, transformations in economic relations, and increasing requirements for
the quality of the architectural environment. These factors change the formulation of
architectural tasks and the conditions for resolving them but do not always directly
transform the professional system. The nature of their impact is determined by the
extent to which emerging requirements can be met using existing means of
architectural activity.

Endogenous factors arise within the architectural specialty and reflect
contradictions among its structural components—scientific knowledge, design
methodology, professional functions, organizational mechanisms, and regulatory
responsibility. Unlike exogenous factors, endogenous contradictions may emerge and
develop relatively independently, without direct changes in architectural typology or
the spatial environment. At the same time, external and internal factors do not exist in
isolation. Their interaction may intensify or weaken professional contradictions and
determine the nature of emerging problems. For example, the spread of artificial
intelligence technologies is an external technological factor in relation to the
established professional system. However, issues of copyright, verification of design
solutions, allocation of powers, and professional responsibility arise directly within the
architectural specialty. Similarly, climate change creates new requirements for the
architectural environment, whereas insufficient methods of climate analysis, limited
professional powers, or the absence of agreed procedures for evaluating design
solutions are internal problems in the organization of architectural activity. Thus, an
external architectural problem may help reveal a pre-existing internal contradiction that
was less apparent under other conditions.

The proposed distinction makes it possible to consider contemporary problems of
the architectural specialty not only as the result of external impacts but also as a
consequence of the internal laws of its development. Consequently, identifying the
origin of a professional problem is a necessary condition for determining ways to
resolve it. Removing external constraints does not always eliminate internal
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contradictions of professional activity, just as improving design methods does not
necessarily resolve problems arising from economic or institutional conditions. This
proposition confirms the relative independence of the architectural specialty and the
need to study it as a complex system with its own sources of development and
contradictions.

3. Professional Differentiation and Contradictions Between Science and
Practice. One of the significant contradictions in the contemporary development of the
architectural specialty is the mismatch between growing differentiation of professional
activity and the need to preserve the integrity of architectural thinking and the design
solution. Increasingly complex architectural tasks are accompanied by the
development of specialized research and design methods, expansion of the participants
in the design process, and redistribution of professional functions. Advances in
environmental analysis, information modeling, digital fabrication, research into user
behavior, and building life-cycle management help strengthen the scientific and
technical foundations of architectural activity.

At the same time, processes of specialization change the traditional mechanisms
for forming architectural solutions. Individual components of a project may be
developed by specialists with a high level of expertise in narrow fields who are not,
however, responsible for the spatial, functional, artistic, and cultural integrity of the
architectural object. Under these conditions, the problem arises of defining the
professional core of the architectural specialty—the set of knowledge, methods, and
functions that ensure its independence and distinguish architectural activity from
related areas of scientific and technical design.

In Abbott’s system of professions, the distribution of jurisdiction over expert work
and competition among professions provide a theoretical framework for examining
changes in professional boundaries [5]. It is assumed that the professional specificity
of architectural activity lies not only in the use of particular technical tools or the
performance of individual design procedures but also in the ability to integrate diverse
requirements and constraints into a coherent spatial solution. Under this understanding,
interdisciplinarity does not contradict the professional independence of the architect if
broader cooperation with adjacent specialists is accompanied by preservation of the
architect’s integrative function. However, the opposite tendency is also possible: an
increase in the number of specialized participants in design leads to fragmented
decisions and limits the architect’s ability to influence the final quality of the
architectural environment. This allows two potential directions of professional
differentiation to be identified: integration and fragmentation. Consequently, the
degree of specialization cannot in itself be regarded as an indicator of professional
progress. Its significance is determined by whether it helps improve the quality of
architectural solutions and preserve the integrity of professional activity.

Thus, one of the independent problems of the architectural specialty is determining
the optimal balance between specialization and integration. Resolving this
contradiction is important not only for organizing the design process but also for
defining the subject boundaries of the specialty, its scientific content, and prospects for
further development. One significant factor determining the current condition of the
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architectural specialty is the uneven development of its scientific-theoretical,
methodological, and design-practical components. Differences in the pace of forming
scientific knowledge, improving research methods, and applying results in
architectural practice can give rise to independent professional contradictions.

Larson’s study of architectural practice highlights tensions among professional
status, economic interests, and the architectural product; this context is relevant to the
issue of professional autonomy considered here [6].

Contradictions between science and practice may take various forms, which:

1. arise when the development of scientific research outpaces the opportunities for
its application in architectural practice. New methods of environmental assessment,
microclimate modeling, building life-cycle analysis, and research into user behavior
may be sufficiently developed in theory, but their practical application is constrained
by economic, technical, organizational, or regulatory conditions.

2. are characterized by the faster development of design practice: new technologies
and methods begin to be used before sufficiently stable theoretical foundations, criteria
for assessing their effectiveness, and mechanisms of professional responsibility have
been formed. Such a situation may occur when algorithmic design and intelligent
systems are used to generate numerous project alternatives but do not, in themselves,
provide a comprehensive architectural evaluation of the results.

3. are associated with insufficient coordination between scientific research and the
process of making design decisions. Under these conditions, the results of architectural
research do not always acquire direct practical significance, while problems arising
during the implementation of architectural projects do not always become the subject
of systematic scientific analysis.

The contradiction between methods for quantitatively assessing individual
characteristics of an architectural object and the need for an integrated approach to
architectural quality is of particular importance. Increasing the accuracy of technical
calculations, energy modeling, and digital optimization does not remove the need to
assess spatial integrity, artistic expressiveness, cultural continuity, and the social
significance of architectural solutions.

4. Nature and Classification of Professional Changes. The organization's
principal conclusion is that regulators and architects should proactively integrate
artificial intelligence into practice, but solely with due regard for public safety. The
2026 NCARB study considers its impact in connection with safety, the architect’s
responsibility, and possible changes in professional approaches [3].

Table 2. Categories of the Impact of Architectural Problems on the Specialty

Category of Tasks and methods
problem
E Rissci)lllvable Tasks that, despite their relevance, do not require a fundamental revision of professional
SIe methods or functions. For example, designing a new object of a particular typology can be
existing . . . . . :
means of the carried out using established methods of spatial, functional, and structural analysis. Such a
specialty problem affects architectural practice but does not necessarily cause a change in the specialty.
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II. Causing | Existing methods remain relevant but need to be supplemented with new knowledge, tools, or
partial technologies. An example is the introduction of digital modeling into the traditional
professional | architectural process. Technical tools and individual professional procedures change without
adaptation | necessarily revising the fundamental principles of the specialty.
IIL i . . . . .
s gz;sil?g Their consequences simultaneously affect methods, professional functions, the organization of
Y . | practice, and regulatory responsibility. Typical examples include changes in climate-related
transformati . . : C e .
on of the requirements for architecture, comprehensive digitalization of the construction industry, and
. stricter safety requirements for the built environment.
specialty
IV. Whose Not all architectural problems have generated sustained professional demand or obtained the
N necessary scientific and technological support. Their impact on the specialty may emerge in
1mpact .. . Lo . . -
. the future or remain limited to individual experimental practices. Consequently, there is no
remains . . . .
otential absolute direct proportionality between the urgency of an architectural problem and the degree
P of its professional impact.

5. Impact Assessment and the Reverse Relationship. Direct and reverse
relationship: the impact of the architectural specialty on problems of architecture.
Alongside the impact of architectural problems on the specialty, a reverse relationship
also exists. Insufficient professional knowledge, limitations of design methodology,
weak interdisciplinary interaction, and imperfect organizational mechanisms may
independently cause or exacerbate architectural problems. For example:

" the absence of comprehensive analysis of the historical environment when
designing new buildings may lead to disruption of the architectural and spatial integrity
of historic development.

1 insufficient use of climate data may result in ineffective architectural solutions
and deterioration of buildings’ operational characteristics.

- fragmentation of professional responsibility among design participants may lead
to insufficient coordination of architectural, structural, and engineering solutions.

For a scientific analysis of the relationship under consideration, it is not sufficient
to establish that an architectural problem exists. It is necessary to assess the extent to
which it can be resolved by means of existing professional knowledge, design methods,
powers, and organizational capabilities. In this respect, the criteria for determining
impact serve to identify the adaptive capacity of the architectural specialty, the nature
of existing contradictions, and possible directions of transformation of the professional

system.

Table 3. Criteria for Determining the Degree of Impact
Content of assessment

Local, sectoral, national, or international spread of the problem

Temporary nature of the impact or formation of a sustained trend

Need to change research and design methods

Emergence of new professional tasks or alteration of existing ones

Emergence of specializations; changes in professional boundaries

Changes in standards, regulatory requirements, and qualification

mechanisms

Degree of change in the interaction of architecture with adjacent fields

Change in the architect’s independence in decision-making

Potential for improving the quality of the architectural environment through

new professional methods

Criterion
Scale of impact
Duration
Methodological significance
Functional significance
Structural significance

Institutional significance

Interdisciplinarity
Professional autonomy

Reverse impact
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The proposed criteria make it possible to distinguish ordinary development of
architectural practice from profound transformation of the architectural specialty. The
systemic nature of the impact should be determined not by the number of current
problems but by the depth of changes taking place in professional activity. In
determining the degree of impact, the scale of a problem is distinguished from the depth
of changes it causes in the professional system. The assessment is based primarily on
the adequacy of existing scientific knowledge, design methods, professional functions,
and institutional mechanisms for addressing new tasks. In this respect, high, medium,
and low levels of impact are used as qualitative categories characterizing systemic
transformation, partial adaptation, and the possibility of resolving a problem within
existing means, respectively.

For example, a problem may be global in scale but have only a limited impact on
particular professional methods. Another problem may first emerge in a narrow
technological area but subsequently change the distribution of powers and the system
of professional responsibility. Consequently, the scale of a problem and the depth of
professional changes are independent assessment parameters.

However, the commonality of criteria does not mean that the subjects of study are
identical. In contemporary architecture, these criteria predominantly characterize the
properties of the environment, spatial solutions, and the processes of its transformation.
In the architectural specialty, they reflect the capacity of the professional system to
create, ensure, monitor, and improve the corresponding qualities. Therefore, the
common scientific interest of the two areas can be defined as the study, at different
levels, of the conditions, regularities, and means of shaping a high-quality architectural
environment. The most important common criteria include scientific substantiation,
functional suitability, social responsibility, environmental sustainability, cultural
continuity, technical reliability, technological adaptability, and the capacity for
innovative development.

6. International Approaches and Methodological Results

The British experience provides an example of a regulatory and institutional
mechanism of impact. As part of the Tomorrow’s Architects reform, the Architects
Registration Board (ARB) revised its approach to architects’ professional
competencies in light of climate change, safety, and inclusion [4]. Rather than merely
proclaiming the importance of these problems, ARB provides for their incorporation
into architects’ professional outcomes and qualification requirements. This
demonstrates a gradual transition from recognition of an architectural problem to its
institutionalization. The mechanism may be described as follows: a social problem
acquires professional significance, is then transformed into a system of competency
requirements, and becomes embedded in mechanisms of professional assessment and
regulation. Consequently, a contemporary problem of architecture becomes a problem
of the specialty not directly but through the system of professional requirements and
institutions.

The impact of digital transformation on the architectural specialty is not limited to
changes in technological tools. BIM and parametric design require the development of
new competencies in managing project information, coordinating the activities of
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various specialists, and evaluating alternative solutions. The use of artificial
intelligence systems brings to the fore questions of verifying the reliability of design
solutions, determining authorship, and professional responsibility. At the same time,
digital tools should not be regarded as an end in themselves that replaces the creative
and analytical activity of the architect but as means of extending existing professional
methods. The degree of professional transformation is determined not by the mere fact
that a technology is used but by the changes it brings to the methods, functions, and
responsibility system of architectural activity.

Park’s 2026 review addresses the consequences of generative Al for architectural
expertise, ethical governance, and responsibility, providing a contemporary point of
comparison for the methodological distinction developed in this study [7].

Conclusion. The study has established that the relationship between contemporary
problems of architecture and problems of the architectural specialty is complex,
selective, and reciprocal. The main conclusion is that problems of the specialty arise
not from the mere existence of architectural problems but from changing demands on
the professional capacity to resolve them—knowledge, methods, functions, and
regulatory and organizational mechanisms.

Limitations and Prospects of the Study. The impact assessments presented are
qualitative in nature and require empirical verification. Prospects for further research
include quantitative assessment of the effects of new construction on historic
panoramas, investigation of the effectiveness of BIM implementation in national
practice, on-site measurements of microclimate, and development of a competency
model for the architect of the future. Scientific study of contemporary problems of the
architectural specialty should focus above all on identifying the mechanisms,
conditions, and consequences of transforming professional activity in response to
architectural challenges.
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MUCTEILBKA JUHACTIA YEPEIIHIHUX Y
CBITOBOMY MY3NYHOMY YACOITPOCTOPI XIX-XXI
CTOJITDH

Hoabcbka Ipuna,

JTOKTOP MHCTEIITBO3HABCTBA, Mpodecop,

npodecop kadenpu Teopii Ta icTopii My3HKH,
XapkiBChKa JieprKaBHA aKaJIeMisi KyJIbTypH, Y KpaiHa

[cTopist My3UYHOTO MUCTENTBA MICTUTH 0arato MpUKIaAiB ICHYBaHHS MUCTELIBKIX
JIUHACTIN, NIBl, TPU Ta HABITh YOTHPU IEHEpalli SKUX YIPOJIOBXK IECATUPIY BeEJU
AKTUBHY Ta IUIIJHY TBOPYY IISJIBHICTB. YTIM, CEpEJ HUX JIUIIE HEBEJIUKY YACTUHY
CKJIQJal0Th CaM€ KOMIIO3UTOPCHKI JIMHACTII, KOTpPl Ha PIBHI KUIBKOX IOKOJIIHb
JEMOHCTPYIOTh 3JJaTHICTh MOPOJKYBATH BUAATHUX MHTIIIB, XYyJI0KHIN TOPOOOK SIKUX
BXOJIMTH JIO 30JI0TOT CKapOHUIII My3UYHOT'O MUCTEIITBA.

Opniero 3 HHUX € YHIKaJbHAa KOMIIO3UTOPChbKA JUHACTIE YepernHiHux,
penpe3eHTOBaHA BXE YOTHpPMa TEHEpallisiMd OTPUMABIIUX CBITOBE BU3HAHHS
BUJIATHUX MY3WKaHTIB, HAMpY>KeHa, IUIiHa Ta 6araTorpaHHa MUCTEIbKA JiSIbHICTh
AKUX B1JI0YBAETHCS BXKE TTOHA]T MTIBTOPA CTOMITTS — 3 KiHI XIX CT. 10 TenepinHii yac.
«IIpoTsirom moHaj CTOMITTS MPEACTABHUKHU poAuHU YepenHiHux (opMyBalld 1CTOPIIO
eBporeiicbkoi My3ukn» [1]. IIpm 1ipoMy TBOpPUICTH YCIX NPEICTaBHHMKIB JTMHACTII
UepenHiHUX MO3HAaY€HAa OCOOJMBOIO BJIACTUBICTIO «BioOpa)kaTu AyX CBOTO 4acy —
MOEAHYIOUYU TPAJUIIIHI TIX0M 3 HOBATOPCTBOM, — i IEMOHCTPYIOUM PI3HOMAHITH1
XapaKTEpHI CTUIIL: B1Jl MI3HBOT'O POMAHTU3MY J10 MOAEPHI3MY» [ 1] Ta mocTMOAEpHI3MY .

OCHOBOIIOJIO)KHUKOM M OJHUM 3 HAWBIIOMINIMX MPEICTaBHUKIB II1€1 CJIABETHOT
TBOpPYOI JIMHACTII € BCECBITHBO BIJOMHUN KOMIIO3UTOP, IUPHUIEHT, MEIaror Ta
KyJIbTypHU mista Muxoma UYepennin (1973-1945) [2]. Moro TBopua crnammmna
MicTUTh ToHaa 60 TBOpIB, cepell SKUX 2 OINepH, OPKECTPOBI TBOPHU (HAcaMIIepe.
cuMmponiuni moemu «lIpunneca I'peza», «Makber», «3auapoBaHe 1IapCTBO» TOIIIO),
dopremniaHHuil KOHLIEPT, CTPYHHUM KBapTeT, 6 KBApTETIB ISl BAITOPHH, XOPOB1 TBOPHU
(30kpema oparopisi), kamepHi Ta ¢opremiandi TBopH, nmoHaa 100 pomaHciB TOIIIO.
[lenTpanpbHe Miclie Yy TBOpYOMY JIOpPOOKY MHTISI TOCigae >kaHp Oanerty,
pernpe3eHToBaHu 12 TBOpamu, HaWBIAOMIIIMMU 3 SIKUX € 3HaMEHUTHHN «[laBiabiioH
Apmigm» (Le Pavillon d'Armide, 1907), «Hapruc Ta Exo» (Narcisse et Echo, 1911),
«Macka uepBonoi cmepti» (The Masque of the Red Death, 1915) ta in. [3].

Bin Mukonu YepenHina TBopuy ectadeTy HAMBUIIOI MUCTELBKOI JIOCKOHAJIOCTI i
MONIYKIB XYyJ0XKHBOTO 1/I€aly MEeperHsB 1 JHO MPOHIC Yepe3 yce KUTTS MOro CHUH
Onekcanap Yepennin (1919-1977) — 3HamMeHUTHII KOMIIO3UTOP, MIAHICT, TUPUTEHT,
TEOPETHK MY3UKH, My3WIHUH MEJIArOT 1 MPOCBITHUK, SIKUW € «OIHIEI0 3 HAMSCKPABIIINAX
TBOPUYUX OCOOUCTOCTEH y CBITOBOMY My3u4yHOMYy MmucTeuTBl XX cT.» [4]. Came
Onexkcangp YepemnHiH CcTaB HAWBUIATHIIIUM ¥ HaWBIAOMINIUM Yy BChOMY CBITI
MIPEJCTABHUKOM CBO€1 MUCTEITbKOT TMHACTII.
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VYHikanpHa TBOpYa MOCTaTh 1 OaraTorpaHHa MHCTElbKa AisUIbHICTE Onekcanapa
UepenHiHa crajia COpaBXHIM YOCOOJICHHSM XapakTepy Ta XYyJO0XKHIX TEHJICHIIN
MY3WUYHOTO MHCTENTBA €MOXHU. 3aBASKM HEOyBaJOMYy, IIHCHO «BCECBITHHOMY
MaciTaby TBOPYOI AisUIBHOCTI Ta KyJIbTYpHUX 3B’ s13KiB» [5] Onexcannp YepenHin OyB
BU3HAHUM «MY3UYHUM I'POMAISTHUHOM CBITY» [6].

Benuuesny poib y TBOopuoMy kuTTi Oinekcanapa UepenHiHa BiJirpaBajia MOro
HaIpy>KeHa KOHIIEPTHO-BUKOHABChKA MISUIBHICTh SK 3HAMEHUTOTO IlaHICTa, SIKUN
MOCTIMHO TacTPOIIOBAB y YUCICHHUX KpaiHax €Bpomnu, A3ii, AMepuku, AQpuku.

KonocanbHa 3a cBO€0 MacTabHICTIO KOMIO3UTOPChKA CHIAAIIMHA MUTLS MICTUTD
noHaa 200 tBopiB maibke ycix xaHpiB [7]. Cepen vux: 4 onepu (Onb-Omb» op. 35,
1930; Becimns 306einm» (Die Hochzeit der Sobeide), op. 45, 1930; «Onpyxenss» (Die
Heirat), nimenibkoro mMoBoto, 1934-35); «Himdpa ta censaun» (The Nymph and the
Farmer), op. 72, ppanity3pkoto MoBoro, 1952); 15 6aneriB («TpenyBanusy (Training)
op. 37 Ne 3b, 1922; «®pecku Amxantu» (Ajanta’s Frescoes), op.32, 1923;
«MauapiBHUA CTyACHT, KWW BUTHAB ausiBojia» (Der Fahrend Schiiler mit dem
Teufelbannen), op. 54, 1937; «Tpenax» (Trepak), op. 55, 1938; «dionic» (Dionys),
1940; «IIponasens merenukiBy (Le Vendeur des papillons), 1945; «IlikHik Ha TpaBi»
(Le Déjeuner sur [’herbe, 1945-46); «lllota PycraBem» (Chota Rostaveli), 1946;
«Kinka 1a ii TiHb» (La Femme et son ombre), op. 79, 1948; «be3zoaus» (Le Gouffre),
op. 87a, 1949; «Ilarop6 npusuniB» (La Colline des phantomes, 1953); 4 cumdonii, 5
OPKECTPOBHUX CIOIT; 9 IHCTpyMEHTaIbHUX KOHIEPTIB (6 (popTeniaHHUX, 3HAMEHUTUN
Concerto da Camera nna ¢neiTH, CKPUIKM Ta KaMEpPHOTO OpKecTpy op. 33,
KoHuepTuHo AJi1 CKpUIKH, BIOJIOHYEINI, (OpTeniaHo Ta CTPYHHOIO OpKECTpY,
KoHuepT mist rapMOHIKH 3 OpKECTpOM); 3 KBapTeTH (2 CTPYHHUX Ta OJAMH Js 4-X
¢bneiT), S Tpio (3 HUX 3 QopTeniaHHUX Ta 2 AyXOBUX — 715 3-X (et Ta 3-x Tpy0), 3
KBIHTETH ((dopTemiaHHWM, M1 MIIHUX JyXOBUX Ta I JI€PEB’SHUX JTYXOBUX
IHCTPYMEHTIB), COHaTH ¥ coHAaTiHU (2 coHatu Ta «POMaHTMYHA COHATHHA» MJIs
dbopTeniano, coHaTa JIs KiapHeta Ta dopremniano, Sonata Da Chiesa nnst Bioau na
ramba Ta oprany, Sonatine sportive nis anbT-cakcoona abo ¢arota), 4 kaHTaTH,
BOKAJIbHI IIUKJIH, BEJIMYE3HY KUIBKICTh (hOpTEMiaHHUX TBOPIB PI3HUX KAHPIB, a TAKOXK
YUCJICHHI 1HII TBOPH JJIsI PI3HOMaHITHUX (1HO/II JIOBOJII HECITOAIBaHMX ) BHKOHABCHKUX
cknaziB [7].

Onekcanap YepenHiH yBIWIIOB B ICTOPI0 CBITOBOIO MY3WYHOTO MHUCTELITBA HE
JMIIIE K BUAATHUNA KOMITO3UTOP — aBTOP HAA3BUYAMHO SICKPABUX 1 3HAUYIINX TBOPIB,
ajie i SIK TBOpPELb HOBOT CUCTEMHU MY3UYHOI MOBU 1 My3UYHOTO MUCJICHHS, KOHIIETIIIO
AKOI HUM OyJI0 BUKJIQJEHO y TeopeTuuHii mnpaui Basic Elements of My Musical
Language [8]. 3MICTOBHI ¥ CTPYKTYpHIi 3acaJy II€i CUCTEMHU, CTBOPEHHS SKOI CTAJIO
MIJCYMKOM Maike TIBBIKOBUX TBOPYMX PO3AYMIB 1 MHCTELBKUX MOLIYKIB
O. YepenHina, 3HAWNUIM BTIJIEHHS «HE JIMIIE Y HOro BIIACHIA KOMIIO3UTOPCHKIN
TBOPYOCTI, aje i y TBOpUOCTI Oaratbox 1HMMX kommo3uTopiB XX Ta modatky XXI
cTomTh» [5].

['igHOIO COpaTHHICI0O B TBOPYIM 1 IPOCBITHHIBKIM misimbHOCTI Onekcanapa
Yepemnnina Oyrna #oro ApyKMHa — BUJATHA KUTAMChKO-aMEpHKAaHChbKa MiaHICTKa ¥
dopremianna nexarorids JIi Csasmin-Yepennin (Li Hsien Ming Tcherepnin, 1911-
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1991), axa micns cMepTi 4OJIOBiKa 3acHyBasla MikHapoaHe ToBapucTBo UepenHiHMX
(The Tcherepnin Society), HE3MIHHOIO OUUIBHUIICIO SIKOTO OyJia 10 KiHIS CBOIX JIHIB.

TanaHOBUTHMH MPOAOBKYBauYaMU KOMIIO3UTOPCHKOI JUHACTII CTalu ¥ JIBOE 3
TproXx cuHiB O. M. Uepennina — Cepriii (Cepx) Onexkcannposuu YUepennin (Serge
Tcherepnin) Ta IBan Onexkcanaposuy Yepennin (Ivan Tcherepnin).

Binomuii  ¢paHKO-aMEpUKAaHCHKUN  KOMIIO3UTOpP-aBaHTapAUCT 1 OJAMH 3
HalaBTOPUTETHIMMX (axiBIIB y cdepl CICKTPOHHUX MY3WYHUX 1HCTPYMEHTIB [9]
Cepx Uepennin (Serge Tcherepnin, Hapoa. 1941 p.) y cBOiX KOMIO3UTOPCHKUX TBOpax
CHUHTE3Y€ €JIEMEHTH €JIEKTPOAKyCTUYHO1, KOHKPETHOT Ta MyJbTUMEAIMHOT MYy3HKH [9].
Bin oTprMaB mmpoky momyJIspHICTh 1 BCECBITHE BU3HAHHS SIK TATAHOBUTHM 1HXKEHED,
wirereHaa cuare3atopiBy [10], BUHAXiTHUK 3HAMEHUTOTO MOAYJIHHOTO CHHTE3aTOpa
Serge Modular synthesizer, oaun 3 HalaBTOpUTEeTHIIIKUX (axiBUiB y cdepi
€JIEKTPOHHUX MY3WYHUX 1HCTpYMEHTIB (mupektop CTyAll €leKTPOHHOI MY3HKH B
Hplo-MopkchkoMy yHiBepcHTeTi), SKHH IIOCTaBUB cOOi 3a MeETy «IOCIiIUTH
MO>KJIMBOCTI 3aCTOCYBaHHS €JIEKTPOHIKU B My3uili» [10].

Cepen TBOpiB Ceprxa UepernHiHa IpUBEpPTAIOTh 10 ce0e 0COOJIMBY yBary 30Kpema:
«Kaddish» s autns, ¢uaeiitu, rodos, KiapHeTa, CKPUIKH, (opTermiaHo Ta JBOX
BUKOHABI[IB Ha YyJapHux iHcTpymeHtax (1962); «Figures-Groundsy s 7-77
iHCcTpyMeHTIB (1964); «JIB1 maraiTodonHi crpiuku» («Icropis Ixysenne [-11») (Two
Tapes; Giuseppe’s Background I-II) ans wotupuaopixkoBoi crpiuku (1966); «1lle nsi
ctpiuku («/lomaBanns ta BigHiMaHHs» )» (Two More Tapes (Addition and Subtraction)
st 2-n0pixkkoBoi ctpiuku (1966); «Tuxuit nens y baxa» (Quiet Day at Bach) nns
COJIFOIOYOr0 1HCTpyMeHTa Ta cTpiuku (1967); mynptumeniiinuid TBip «llIMatok
nepesa» («Piece of Wood») ayis BukoHaB1iB 1 akTopiB (1967); MyabTUMeIIHHUNA TBIp
«IIImatok nepeBa 3 xkiHKOMO, 110 miaue») («Piece of Wood with Weeping Womany)
JUISl BUKOHABIIIB, *IHOK, CIIEHIYHOTO MepcoHany 1 MarHiTooHHOi ctpiuku (1967);
«®inbm» (Film) ans iHcTpymenTiB baiiie, TpaauuiiHUX 1HCTPYMEHTIB, MarHiTO()OHIB,
YOTUPUKAHAIIBHOTO MiJCHIIIOBAaYa, KUTHIIEBUX MOJIYJISATOPIB, T€ATPy, CIIEHU Ta CBITIIA
(1967); «Definitive Death Music» («My3uka ocTaTOYHOI CMEPTI») IS MiICUIEHOTO
cakco(ona ta kamepHoro ancamomo (1968); «Hat» mis akTopa Ta MarHiTOOHHOT
ctpiuku (1968) Tormro.

CM1UIMBUM HOBAaTOPOM Ta €KCIIEPUMEHTATOPOM Y Tajly31 eIEKTPOHIKH 1 MOy JIbHUX
cuHTe3aTopiB OyB Takox mosommmii Opar Cepka YUepernHina — BumatHuii hpaHKo-
aMEpPUKAaHChKUH KOMIIO3UTOpP-MOAEpHICT 1 moctMmoiepHicT IBan Yepennin (Ivan
Tcherepnin, 1943—1998), TBOpUYICTh SKOrO OTpUMAaNa LIMPOKE BU3HAHHS B YCHOMY
CBITI. TamaHOBUTUN KOMIIO3UTOP, NUPUTEHT, OJMCKY4YUMi BHKOHaBElb Ha 0araThoX
iHCTpyMeHTax ((opTemiaHo, mcantepiymi, CaHTypi, CHHTE3aTOpax 1 €JIEKTPOHHMX
NpUCTposix), npodecop 1 Oaratopiunuil aupekTop CTy.Ili €NeKTPOHHOI MY3UKHU
I"apBapacekoro yniBepcutetry (Harvard University Electronic Music Studio), IBan
YeperHiH CTaB T1AHUM MIPOJIOBKYBAYeM OaraTorpaHHUX MUCTEUBKUX TPAJUIIIA CBOET
ciaBeTHOI poauHH. (3ayBaXKUMO, IO 32 KUIBKICTIO PI3HOMAHITHHX MPECTHKHUX
HaropoJ BiJl MDKHApOJHUX MHUCTEIBKUX IHCTUTYIIA BiH HaBITh BUIEPEIAUB CBOTO
3HAMEHHUTOTO 0aThKa).
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Y  xommo3uTopchkomMy  nopoOky IBana UepemHiHa  «CIIBICHYIOTH 1
B3a€MO030arayyroTh OJHE OJHOTO JIECATKH pI3HOBUAIB MY3UKH: TpaaMiliiiHa W
pEBOITIOLIMHA, 1aBHS i HOBA, IHCTpyMEHTaJIbHA U enlekTpoHHay» [11]. ¥V #ioro TBopax
4acTO BUKOPUCTOBYIOTHCS aKyCTHUYHI IHCTPYMEHTH, 3ByYaHHS SIKUX TPaHCHOPMYEThCS
3a JIOTIOMOTOI0 €JIEKTPOHHUX NpUcTpoiB. Cepesl HalBIAOMIIIMX TBOPIB KOMITO3UTOPA
— BipTyanbHa onepa «Santur Opera» (1978), ynocroena ['pan-nipi Ha gpecTuBam «Ars
Electronica» (ABctpisi); oparopis «And so it came to pass» («I cramocs Tak», 1991),
CTBOpeHa 3a Oi0miiHMMU TEKCTaMHu; OpKecTpoBi TBopu Statue» (1986) Ta
«Constitution» (1987), mpucsueni 200-piuuto CIHA; «Flores Musicalesy mis
€JIEKTPOHHO TpaHchopmoBaHOTO r000s1, cKkpunku 1 canrepiyma (1980), «Five Songs»
(1979), «The New Consonance» (1982) tomo.

HaiiycnimHimuM TBOPOM MHUTLS € HAropoKeHUd MIKHAPOAHOI MPEMIEIO
I'peiiBmaiiepa (International Grawemeyer Award) pomantuunuii [loaBiitHuN KOHUEPT
IUTSI CKPUIIKH, BIOJIOHYEIIl Ta OpKECTpy, Hanucanui [. UepenHiHuUM J71s1 HOTO KOJMIIHIX
CTY/IeHTiB, a HUHI 3HaHuX apTuctiB Jling Yanra (Lynn Chang) i Mo-ilo Ma (Yo-Yo
Ma) na 3amoBneHHss MonoaixHoro cuMdoHigHOro opkectpy Benukoro bocrona
(Greater Boston Youth Symphony Orchestra). Oco0auBO MAKPECIUMO CTBOPEHHS
KOMIIO3UTOPOM  CIIELIAJILHO JJIi KOHUEPTY MY3UKH TpPhOX IOKOJIHb POAWHU
Yepenninux Ha JlronepHchkoMy decTuBalli OpKeCTpoBOi OaneTHoi croith «Le Va et le
Vient» (1978), my3uka sKOI € «UIJIBHO TMOOYIOBAHOIO 3 MIKPOIHTEpBAIIB Ta
MaiCTEpHO MEePeIUIITAYUXCS 3ByUanby [12].

3azHauuMo TakoxX, o 3 1991 p. (micas cmepti JIi Cssapmin-YepenHiH) 1 10 KIHLA
cBOro *uTTS came IBaH UepenHiH odontoBaB MixkHapoaHe ToBapuctBo YepenHiHUX
(The Tcherepnin Society), cnpusitoud 311MCHEHHIO 0araTbOX KyJbTYpOTBOPUYHX 1
MUCTEIPKUX MPOEKTIB, MOB’SI3aHUX 31 30€pEKEHHAM XYI0KHBOT criaauuHin MUKoIu
ta Onekcanjpa YepenHiHUX Ta MOAAIBIIUM PO3BUTKOM iXHIX TBOPUMX 11€H.

YerBepTe MOKOJIHHSA MHUCTELBKOT AMHACTII YepenHIHUX MPeACcTaBICHO CHHAMU
IBana Yepennina — 6patamu Credanom (Stefan Tcherepnin) i Cepriem-Monoammm
(Sergei Tcherepnin), siki TPOJOBXKYIOTH 1 PO3BUBAIOTH TPAIUILIT TOTIEPETHIX MTOKOJIIHb
POJMHH IO/I0 TBOPYHUX MOIIYKIB i CMIJTMBUX XY10KHIX EKCIIEPUMEHTIB i HoBarliil. [xHs
aKTMBHA TBOpYA MJiSIBHICTH CIPSIMOBaHA Ha IOEJHAHHS PI3HUX BHJIIB MHCTCIITB
(My3HKH, CKYJIBNTYPH, TE€ATPy, BI3yalbHUX MHUCTELTB) 3 MOXJIMBOCTSIMHU CyYacCHHX
KOMITIOTEPHUX 1 €JIEKTPOAKYCTUIHUX TEXHOJIOT1H.

Credan Yepennin (Stefan Tcherepnin, Hap. 1977) oTpruMaB BU3HAHHS SIK BIIOMUIN
kommosutop (crTumenmiar Hpio-MopKcbKoro (OHIYy MHCTEUTB 3i CIELialbHOCTI
My3uyHa kommosuuis, 2008—09 [13]), BUKOHaBeIlb €JIEKTPOHHOT MY3UKU (Y CKIIajl
CTBOPEHOI'0 HUM NyeTy Afuma, a TakoX 1HIIUX My3WUYHUX TpyI, 30kpema Real Rags,
Beautiful Balance, Steit, PSST, Tsarz Carz, Real Gospel, Existential Blowfish [13]) Ta
BI3yaJIbHUM XyJIOKHUK. Y cBOiil TBOpuocTi Credan YepemnHiH 4acTo 3BEpTAETHCA 10
BUKOPHUCTAHHS €JIEKTPOAKYCTUYHOI OapUTOH-TITapH, a TaKOX CHUHTE3aTopy Serge
Modulary, Bunaiigenoro ioro asapkoMm Cepskem UepemHiHUM 1 Ha3BaHOTO Ha MOTO
gecTh [14]. CBoi koMmrmosuilii BiH CTBOPIOE y cdepi IMEPCUBHUX 1HCTAJISAIIN-
neppopmMaHCiB, B SKUX Bi3yalbHI 00pa3u JUHAMIYHO CHIBICHYIOTh 31 3BYKOBHMH
exciepuMenTamu  [15]. I'muboko 3HarounMch AK Ha KIACHMYHINA, Tak 1 Ha
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eKcriepuMeHTaibHiil My3ull, Credan UepenHiH BOAHOYAC «YepIia€ HATXHEHHA 3
MacoBO1 KyJbTypu» [15]. SIk enekTpoHHMI My3UKaHT, BiH CHIBIIpaIloBaB 13 OaraTbMa
BioMUMHU MUTLAMH, cepel sikux Kpicrodep Jellaypenti (Christopher DelLaurenti),
Cer Ilpaiic (Seth Price), Kapn I'oamksict (Karl Holmqvist), Opion Kaiizep (Orion
Keyser), Mapuna Pozendennn (Marina Rosenfeld) ta in. [14]. Cepen HaliBimomimmx
tBOpiB Credana Yepennina — wmys3uyHa iHcTamsauis «Song of Seven Keysy,
npenacrasiieHa Ha Art Basel Miami Beach 2023, a takox anboom «Stefan Tcherepnin
Sings» (2019), sxuit «MICTUTh aKyCTHYHI OalaJu, HATXHEHHI PENIriiHUMHU KyJIbTaMH
Touo» [ 14].

Y cBorwo uepry, Cepriit Uepennin (Sergei Tcherepnin, map. 1981) y cBoiit
JISUTBHOCTI TPOJIOBXKY€E TBOPYI TMOLIYKH IOJO BTUICHHS EJIEKTPOAKyCTHUYHUX Ta
MYJIbTUMEAIMHUX TEXHOJIOT1H y My3ndHoMy MuctenTBi. Cepris UepenHiHa Ha3UBalOTh
«XYZ0)KHUKOM, IO TIPaIlO€ Ha MEPETHHI 3BYKY, CKYJBITYpH Ta TeaTpy» [16] uepe3
IUpOTy Horo cdepu TBopyocTi. Moro MuCTelbKi iHTepecH 3ocepemkeni y cdepi
CayHJI-apTy Ta CTBOPEHHsI 1HTEPAKTUBHHMX 3BYKOBHMX IHCTAJIALIN 1 OaraTokaHaJIbHHUX
KOMIIO3UII1H, B IKMX 3ByYaHHS BTUIIOETHCS Yepe3 CKYJbITYpPHI (OpMHU, 1110 BOJHOYAC
€ My3udHUMU 1HCTpyMeHTamu. [lepdopmancu i incransuii Cepris UepenHina Oymu 3
BEJIMKMM YCIIIXOM perpeseHToBani y 3amsubypsi (Myseit mozepry); Hpio-Hopky
(My3zeit aMepukaHCBKOTO MHCTENTBa, My3elt cydacHoro wmwuctenTBa, Mys3ei
Conomona P. I'yrrenxaiima Toio); Jloc-Anmxeneci (Overduin & Co.); ITapuxki (Yvon
Lambert Gallery); Lropuxy (Karma International); Benemii (55-ta Beneuiiicbka
bienane); Can-Ilayny (30-ta bienane Can-Ilayny) [16] Toio.

TakuM 4MHOM, MO’KHA PE3IOMYBATH, IO TBOpYA AISUIBHICTH YOTHUPHOX MOKOJIHb
MUCTELBKOI NUHACTII UEepenHiHUX € CBOEPITHUM BIIJ3EPKAICHHSM CBITOTJSIHUX 1
XYJIO)KHIX TpaHchopmamiii, BIACTUBUX €BOJIIOLII YCI€Ei MY3UYHOI KYJbTypH Ta
muctenTBa XX-XXI cTomiTh.
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IHATPIOTUYHA TEMATHUKA B PEIIEPTYAPI
CYYACHUX BAHJYPUCTIB: XYJOXKHI PE®JIEKCII
HA BUKJ/IMKU CBbOI'OJAEHHA

Carocapenko Terssna OQjekcaHapiBHa
KaHIUAaT MUCTEIITBO3HABCTBA, TOIICHT

CTapUINil BUKJIaga4 Kadeapu KyJIbTyposorii
HartionanpHuit yHiBepcuteT iMeHi SpocinaBa Myaporo

B rnoOamizamifHux mporecax ChOTOJEHHS Ta JApaMaTHYHUX MOMAISX, B SKHX
nepedyBae yKpalHChbKa CIUIBHOTA, HAJBAXKJIMBE 3HAUYCHHS HAOyBa€ TpPaHCIALISL
NaTpPIOTUYHUX 1€ Ha BCIX PIBHAX COILIaNbHOrO >KUTTS. lIpoTdarom TpuBanoro
PO3BUTKY YKPaiHCBKOi KyJIbTYPH OCOOJIMBE CBITOTVISAHO-MUCTEIIBKE 3HAYCHHS
npejacTaBise OaHIypHE BHUKOHABCTBO YKpaiHMU, TMPEJCTABHUKH SIKOTO 3aBXKIU
BUSIBJISUTM OCOOJIMBY UYTJIMBICTD JIO CYCIUJIBHUX MPOIECIB B KpaiHi. JlyXOBHI IIIHHOCTI
Hapojay, MOro TmparHeHHsS JI0 CBOOOJM Ta HAIlOHAJIBHOI —camopeai3alii
B1JI00paKajucsi B TBOPUOCTI OAHIYPUCTIB y PI3HI ICTOPUYHI nepioau. B cyyacHux
yMOBaxX MOBHOMACIITaA0HOT pOCIHCHKO-YKPAiHChKOI BIMHM MaTPIOTHYHUNA pernepTyap
Ha0yBa€ HOBHX CMHCIIO-yTBOPIOIOYHMX CEHCIB, 30epiraroud He JIMIIE MHUCTEUbKY
CKJIQZIOBY XYJ0>KHBbOI 0Opa3HOCTI TBOPIB, a 1 BUCTYNAE JIEBUM 3aCO00M KYJIbTYPHOI
KOMYHIKaIlil Ta CyCHUIbHO1 TIATPUMKH.

BokanpHi TBOpH, 10 SIKUX BXOJWIU AYMH, ICTOPUYHI, KO3albKi, CTPUICLbKI,
MOBCTAHCHKI MICHI TOLIO ¥ CKJIaJaldu TpaJuLIiHy OCHOBY penepryapy OaHIypHUCTIB
npyroi monoBuHU XX CTONITTS, HA0OYJIM B HAIll Yac HOBOTO 3BYYaHHS Ta MOJEPHOBOTO
apanxyBaHHs. «Oil y 1y31 uepBoHa kanuHay» (cinoBa C. Yaprerpkoro ta I'. Tpyxu, riMHa
YKpaAiHCbKUX CIYOBHMX CTPUIbLIB), «I'eil, cOkoam» (HapoaHa MiCHs), «3pOAMIUCH MU
BenuKoi roguam» (cinoBa O. babis, my3uka O. HimkaHKIBCHKOTO) CTalOTh MUCTEIILKUM
SAJIPOM KOHIIEPTHHUX MPOTpaM SIK COJICTIB, TaK 1 BEJIMKUX OaHAYPHUX KOJIEKTUBIB. B
IICHTPl yBaru - T€MU BIMHM, HAIIIOHAIBHOI CTIMKOCTI, BTpAT, MaM’sTi PO 3arubiInXx,
3HHUKJIMX O€3BICTH, BOJIOHTEPCHKOTO PYXy Ta OOpOTHOM 3a HE3aJIeKHICTH YKpaiHH.
Yepes xymoxHi pediekcii 1MX TMOAId BHKOHABIII aKTHUBHO BHCTYIAIOTh
TPAHCIISITOPAMU aKTyaIbHUX CYCIIJIBHUX MPOIIECIB.

CyuacHi OaHIypUCTH Ta MPOBIAHI OaHAYPHI KOJIEKTUBH, cepel SAKUX: AHacTacis
Boiitiok, Mapuna KpyTts, Spocnas Jxych, Tpio 6anaypucToK «30peaana» (y ckiai
Jlronmuu ABnumupents, Hanii Mensnuk ta Hatanii YUepennudenko), HamionanbHa
3aciy>keHa karena 6anaypuctiB im. I'. 1. Maitbopoau, Kanena 6anaypuctiB «CoHIe»
XHYM im. L. II. KotnsipeBcbKkOro Ta iHIINI BUKOHABII Ta OaHAYpPHI T'YypTH aKTHUBHO
OHOBJIIOIOTH KOHIIEPTHHH perepTyap, MOEIHYIOYH aBTOPCHKI KOMIIO3HIIiI, Cy4acHy
NaTpioTHYHy IipUKy, HyXOBHY My3HMKy Ta HOBi iHTeprpeTalii BiJoMHX TBOpiB. Ix
TBOPYMI JTOPOOOK TIOTIOBHIOIOTH KaBEpPH HAa POK- Ta MOM-XiTU. Tak, sSICKpaBUMH
npuKiIagaMu y BukoHaHH1 HarionaneHoi 3aciyxeHoi kanenu 6anaypuctis im. I'. L.
Mait6opoy cTanu nepekaaeHHHs B MacMelia MOMyIApHUX MiceHb: «IXaam Ko3aKu»
(cioBa B. Momorta, my3uka K. Momota, rypT «TiHb coHIIY ), «bpatTs ykpainii (cioBa
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ta my3uka B. Eitrenseepa, rypt «1llabmns») Ta iH. Y Takux nporpamax, sik 3a3Hadae B.
JlyTuak, naTpioTH4Ha TeMaTuKa Ha0yBae 6araTorpaHHOTO BUCBITICHHS, PO3KPUBAIOYH
HE JIMIIE TepoidyHl CTOPIHKM OOpPOTHOM, a M OCOOMCTICHI NEpeKHUBAHHS JIIOJWHHU B
yMOBax BIMHH, TaKoX 1€ cropusie (HOPMYBaHHIO MUIICHOTO XYJI0KHBOTO 00pasy
cydacHoi Ykpainu [2, c. 115].

VY KOHUEPTHUX MporpamMax BHINE3TraJlaHOTO KOJEKTUBY - Kameiau OaHIypUCTIB
«Connie» XHYM im. L. I1. KonsipeBcbkoro natpioTM4Ha TeMaTuKa 3aiiMae TpOBiJIHE
MiCIle Ta 3HaWIUIa SCKpaBe BHPAXCHHS Y BHUKOHAaHHI TaKMX TBOpIB: «30eperiocs,
Pone!» 3 pemepryapy rypry «Tarytay, «Miii nHapoa!» (cmoBa Ta wmy3uka C.
[TonoxuHCchKOT0), BipmoBana MoiuTBa BoiHa «I1o0yas, miit boxe» (cmosa JI. Bypak,
my3uka b. CeBacTrpsinoBa), «Jlebeni matepuncTBay (cioBa B. Cumonenka, my3uka I1.
CagenneBa), ykpaiHncbka HapojaHa micHs «Ko3zauka» B 00po6ii H. Menbuuk, «bins
tonoi» (ciosa Ilerpa Conoxyxu, my3uka Ilerpa ta [1aBna Conogyxu), «Xody KUTH
0e3 BiitHU» (cioBa Ta my3uka A. TopyOapoBoi), «Kpaina mpiit» (cnoBa ta my3uka O.
Ckpunkn); «Boins» (cioBa ta my3uka C. TanuuH).

He3Baxatoun Ha CydacHI OCBITHI YMOBH Ta OHJIaiH-GpOpMaT HaBYAHHS,
3HAXOSMYKCH Y PI3HUX MICTaX Ta HaBITh kpaiHax — XapkiB, Cymu, [TonTasa, [Iporoduuy,
Avixmrer (Himeuunmna), ABCTpis KamedsiHU BJIAaCHUMHU CHUJIaMU  CTBOPIOIOTH
B1JICOKJIIIM, HAJICUJIAIOYH 3amucH nmapTii nmo [arepuer mepexi. Tak, 14 sxoBtHs 2025
POKYy Kareja MpHBITala CBOIX 3aXMCHHUKIB 1 3aXHUCHUIb BigeokminoM «llonbka-
npuTynanka» (apanxyBanas H. Menbnuk) [1, ¢.97].

Ha nymky B. JlyTdak, KOJ€KTUBHE 3ByUaHHsI MACUIIOE EMOIIAHUI BIIMB MY3UKHU
Ta crnpuse GopMyBaHHIO aTMOCHEPH €THOCTI M CHIIBHOTO nepexuBaHHa. Came ToMmy
MaTpPIOTUYHI TBOPU CTAHOBISATH BAXKJIUBY YAaCTUHY NpOrpaM aHcamOJiB 1 Kamel
OaHIYypUCTIB, Kl AKTUBHO O€pYyTh y4acTh y OJIArOIMHUX KOHIIEPTaX, MEMOPIaIbHUX
3ax0/Jax Ta KyJdbTYypHUX akuUisax [2, c. 115].

Bax1uBOIO 03HAKOI CY4acHOTO OaHJAypHOTO BHKOHABCTBA € TMpParHeHHs [0
OHOBJICHHS XYJI0)KHBO1 MOBHU. [1aTpioTHYH1 KOMITO3HIIIT /Ie/1all YaCTIIIEe MOE€THYIOThCS
13 Cy4aCHUMH MY3UYHUMH CTUJISIMHU, €JIEMEHTAMH TeaTpai3allii, TOeTHYHUM CJIOBOM 1
MyJIbTUMENIMHUMEU 3aco0amu. Tak, CBOEpITHUM BiI3EpKAJICHHSIM y BUKOPHCTAHHI
BUIIIEHA3BAHUX XYA0KHbO-BUPAXKAIBHUX 3aC001B B TBOPUMX BUCTYIAX OAHTYPUCTIB €
KOHLEPTHUHN pernepTyap 11 0JHOTO BUILE3raIaHOTO BIIOMOIr0 OaHypHOTO KOJIEKTUBY
— Tpio OGanmypuctok «3opemana» (M. XapkiB) [3, ¢ 35]. Tloka3oBUMH B IILOMY
KOHTEKCTI € Taki TBopH Tpio sk: «[Iponammii 6e3BicTi» (cinoBa b. ['punboBa, My3uka
JI. ABmumupens), «be3 crpaxy» (cmoBa b. I'punboBa, mys3uka M. Hekpacosa),
«UYexkaro» (cmoBa 1 my3uka JI. Apnumupens). Ha Hamn morisn, 3aBasku 3a3HAYCHUM
BUKOHABCHKUM TMIiJX0JaM, BiI0YBA€ThCS PO3IMIMPEHHS CIyXallbKOi ayauTopii, M0
cripusie 30JMKEHHIO CY4YaCHOTO MHCTEILKOTO Haa0aHHS OaHIypUCTIB 3 BXKe
c(hOpMOBaHUM Bi3yaJbHO-I[IHHICHUM CIPUIUHATTAM MOJIOI.

OTxe, MaTpiOTHYHA CHOPSAMOBAHICTH pEMEepPTyapy CydacHUX OaHIYPHUCTIB €
CBOEPIJTHOIO XYJOKHBOIO pe(hICKCI€I0 Ha BUKJIMKU ChOTO/ICHHS. BUKOHABIII aKTUBHO
TPAHCIIOIOTh aKTyallbHI MOJii YKpaiHCHKOI 1CTOPii, TEMU MYXKHOCTI Ta BiJITAHOCTI,
6omo Ta Bipu y Ilepemory, mo copusie ¢GopMyBaHHIO KyJIbTYpHOI CTIHKOCTI
CYCIILJILCTBA Ta 3a0e3Mnedye ialor MK MHCTEUTBOM 1 cydacHicTio. [loemnyroun
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TpaAWIiiiHI ¥ HOBamiMHI MIAXOAW, WPEACTaBHUKKA Cy4acHOTO OaHIypHOTO
BUKOHABCTBA BHKOHYIOTh Ba)KIIMBY TBOPUYO-BHXOBHY Ta KOHCOJIIYIOUY (YHKIIIIO,
CTBEP/IKYIOUN OaHIypy SK OJIMH 13 CHMBOJIIB YKPAiHCHKO1 KYJBTYPHOT 11€HTUYHOCTI.
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TEMMI®IKAIIA B HEIT'POBUX 3ACTOCYHKAX

IllexoBuoBa OJiecst BagumiBHa
Marictp xadenpu 1u3aitHy i TEXHOJIOT1H
XapKiBChbKUM HAIlIOHATBHUMN T1€IarOT1YHUIN YHIBEPCUTET,

KurenboBa Harans BacuwiiBHa
1.1.H., ipodecop kadenpu au3aiiHy 1 TEXHOIOTIH
XapKiBCbKHUI HalllOHAIBHUN TieaaroriyHuii yHiBepcuteT imeHi ['.C.CxoBopoau

VY Ham 4ac Kojiu ICHY€ 3Ha4Ha KUIBKICTh 3aCTOCYHKIB JIJII Halpi3HOMaHITHIIIMX
noTped KOPUCTYBauiB Bl PO3MNOPSIKY JHS Ta BUBUYEHHS HOBOI MOBHM JI0 MTOKpPAILIEHHS
AKOCTI CHY, CTa€ HAATO CKJIAJHO MIATPUMYBATH MOTHBALI0 KOPUCTyBada
IIPOIOBXKYBaTH BUKOPUCTOBYBATH 3aCTOCYHOK. 3’SIBIIIETHCS PU3HUK HOTO MEPEXOy 10
aJbTEPHATUB Ta TMPUIUHEHHS PETYISIPHOI B3a€MOJIi 3 3aCTOCYHKOM, IO 3HUXKYE
NOTEHUIWHY KOPUCTh 3aCTOCYHKY Ul KOPHCTyBaya Ta €(PEKTUBHICTh MPOAYKTY IS
po3poOHUKa. TakuM YMHOM, BaXXJIMBOIO LULUIIO y AU3aliHI 3aCTOCYHKY CTAa€ HE TUIbKHU
CTBOPEHHS 3pPYYHOTO Ta BI3yaJIbHO MPUBAOIMBOTO TMPOAYKTY, a W 3HAXOMKEHHS
cnocoOQy MiITPUMaHHS IHTEPECY KOPUCTYBaya 10 MOT0 PEeryaspHOro BUKOPUCTAHHS.

OpHuM 13 IHCTPYMEHTIB ISl JOCSITHEHHS 11€1 METH MOYKE CTaTu reimidikaris, sika
nependadyae BUKOPUCTAHHSI KOHKPETHUX MEXaHIK, 1110 MalOTh CBOi (DYHKIIIT Ta MOXYTb
MO-pi3HOMY BIUIMBAaTH Ha B3a€EMOJII0 KOPHUCTyBaua 13 3aCTOCYHKOM. ToMy cTae
BOXJIMBUM BU3HAYUTH OCHOBHI MEXaHIKH revmidikariii, ixHi QyHKIT Ta 0COOIUBOCTI
3aCTOCYBaHHS y HEITPOBUX MU(PPOBUX MPOAYKTAX.

AKTYaJbHICTh 1IBOTO JOCHIPKEHHS TMOJSITa€ Y ChOTOAHIIIHBOMY MOCTIHHOMY
3pOCTaHHI KIJTBKOCTI Ta PI3HOMAHITHOCTI HHU(PPOBHUX 3aCTOCYHKIB, IO IOCHITIOE
KOHKYPEHIIIIO 32 yBary KOpHUCTyBada Ta YCKJIAJHIOE MIATPUMAHHS MOro peryiaspHoi
B3a€EMOJIIT 3 MPOAYKTOM. Y IHMX yMOBax redMidikaiis po3mIsgacThCsl SK ONUH 13
THCTPYMEHTIB IIU(GPOBOTO TU3aiHY, IO J1a€ 3MOTY JIOMOBHIOBATH (DYHKIIIOHAIBHICTD
HEIrPOBHX 3aCTOCYHKIB ITPOBMMHM MEXaHIKaMM JUIsl MIATPUMAaHHS MOTHBALl Ta
3aJIy4€HOCT1 KOPUCTYBaudiB. ToMy TOCIIKEHHS OCHOBHUX TeiMi(iKalliiHUX MEXaHIK,
iX QyHKIII Ta 0COOMMBOCTEW 3aCTOCYBAHHS € aKTyaJdbHUM [JIsl MPOEKTYBAaHHS
1M(POBUX NPOAYKTIB, OPIEHTOBAHUX HA PETYISIPHY B3AEMOIIO 3 KOPUCTYBAYEM.

Tak MeTOI0 CTaTTi € aHaji3 OCHOBHMX MEXaHIK TeiMidikaiii Ta BHU3HAYEHHS
0COONMBOCTEl 1X 3aCTOCYBaHHA B HEIrpOBUX MHUPPOBUX 3aCTOCYHKax s
HiATPUMaHHS MOTHBAIIIT Ta 3a7Ty4€HOCTI KOPUCTYBaUiB.

3 omIsily Ha METY 3aBJIaHHSAMU JAOCIIIKEHHS €:

[} BU3HAUUTHU CYTHICTh MOHATTSA «TeiMidiKaiii»;

[} oxapakTepu3yBaTu OCHOBHI MEXaHIKU reimidikariii;

[l mpoaHanizyBaTH OCOOJIMBOCTI BHUKOPUCTAaHHS IIMX MEXaHIK y KOHKPETHHUX
HEIrPOBUX 3aCTOCYHKAX;

[] y3aranpHUTH (YHKIIT OCHOBHMX MEXaHIK Ta OCOOJMBOCTI iX BIUIMBY Ha
KOPUCTYBAIbKY B3a€MOIIO.
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JJ1s NOCATHEHHSI METH TIEPIIIOYEPTrOBO CJIiJT PO3IIIIHYTH, 1110 CAME CTOITh 3a CIIOBOM
«reimidikamis». Apropu kHurn «Gamification by Design» BHU3HaualOTh MOHATTA
reimidikariii K «mpoIec irpoBOro MUCJICHHS Ta IrPOBOT MEXaHIKH 3 METOIO 3aTyUYCHHS
KOpUCTYBauiB Ta BUpIIIEHHS TmpoOinem». BoHuM 30kpeMa 3a3HayaloTh, IO
«eiimidikarniss 00'eqHye BCl PI3HOPITHI TeMH, 10 Oyaud po3poOsieHl B irpax s
HEIrPOBUX KOHTEKCTIB.» [1]

VY cBoto uepry, aBropu «Software for People Fundamentals, Trends and Best
Practices» BHUIIISAIOTH TPU OCHOBHI XapakTepucTuku revmidikarii. [eitmidikaris
IPYHTYETbCSI Ha MeEXaHIKaX Ta eleMEeHTaX, II0 MOXOIATh 3 Irop, OJHAK BOHA HE
nependadae CTBOPEHHS MOBHOIIIHHOI T'pH, HAaTOMICTh BOHAa BHKOPHCTOBYE OKpEMI
IrpoBl Me€XaHIKM Yy MPOAYKTI MEPIIOYEpProBO HE CTBOPEHOMY JI PO3BAl, 3 METOIO
MOKPAILEHHS] KOPUCTYBAIILKOTO TOCBIY. [2]

TakuM 4YMHOM, MOHATTSA reiMiikanili MOXHa y3arajJbHUTH SK BUKOPUCTAHHS
IrPOBUX MEXAHIK 1 €JIEMEHTIB Y HEIIPOBOMY CEPEIOBUIIII.

Bunukae nuraHHsA, SKMM caM€ YHHOM Treimidikailis Moxe OyTH KOPHUCHOK Y
po3po01l  HEeIrpoBUX 3aCTOCYHKIB? Irpu BKe JaBHO HaBUYMWIMCS MOTHUBYBAaTH
KOpUCTyBaua, BUKOPUCTOBYIOUM TIE€BHI ITpOBI MEXaHIKH, MO0 MIATPUMYIOTH MHOTO
ncuxosioriydi nmorpebu. I[eitmidikaiis, y cBOO dYepry, MEPEeHOCUTh YACTHHY ITUX
MEXaHIK y HeIrpOBE CEpE0BHUIIIE, 320X0UYI0UH KOPUCTYBaya 10 BUKOHAHHSI IEBHUX JI1H
Ta MPOIOBKEHHSI B3aEMOJIIT 13 3aCTOCYHKOM.

Jlo Takux MeXaHIK irop Ta reiimi(hikoBaHUX 3aCTOCYHKIB HaJjle)KaTh CHCTEMH OalliB
1 piBHIB, WII0 JO3BOJIAIOTH BigoOpa)kaTd MpOrpec KOPUCTyBaya, HAropoaud Ta
JIOCSTHEHHS, SKI HaJaloTh JOJATKOBE 3a0XOYCHHS, PEUTHUHTU Ta 3MaraHHs, IO
CTBOPIOIOTH €JIEMEHT COLIAJILHOTO MOPIBHAHHS; KBECTH Ta cepii, Kl JI0NOMAararTh
CTPYKTYpyBaTH Ta MiATPUMYBaTH peErylspHe BHUKOHAHHS TIEBHUX Iiii, 30KpeMa
320XO0YYIOYH KOPUCTYBava JI0 MPOJAOBKEHHS B3a€MOJIT 3 32CTOCYHKOM.

Takum 4MHOM, iTPM MOTHBYIOTH HE 3aBISKH OJHOMY YHIBEPCATbHOMY MEXaHI3MYy.
BoHu KoMOIHYIOTH pi3H1 €IEMEHTH Ta MEXaHIKH, SIK1 MOXKYTb 3aJJOBOJIbHATHA KOHKPETHI
MOTPEO KOPUCTYBaya Ta 3aCTOCOBYIOThCS 3aJICKHO B1JI CUTYaIlll i TOCTABICHOI METH.
Tomy Oyze AOUUTBHO PO3MISTHYTH OCHOBHI reiiMipikariiiHi MEXaHiKu, iXHIO CYTHICTb,
(GyHKITIT Ta MOXKJIMBUI BIUIUB HA MOTHUBAIIIIO KOPUCTYyBava.

J1o HaOLTBIIT MOIMIMPEHUX 13 HUX HAJICKATh:

[} banm - e oguH 3 0a30BHX EJIEMEHTIB IrOop Ta Treimi(ikoBaHUX 3aCTOCYHKIB.
KopucrtyBau oTpumye ixX 3a ycriliHe BUKOHAHHS Jii a00 3aB/laHb, a IXHBOIO METOIO €
KUIbKICHE B1IOOpa)K€HHS Mporpecy. 3ajeXHO BiJ Coco0y BUKOPUCTaHHS MOXKHA
BUJIJIUTH PI3HI TUNU OaniB, 30KpeMa Oanu JOCBIAY 1 BMiHb, Oaiu, 10 MOXHA
0oOMIHIOBaTH Ha BUHATOPO/AM, Ta Oanu penyrarfii.

TakuM ynHOM, 0aJIi MOXKYTh BUKOHYBATH Pi3HI QYHKIIT B Mekax reimipikoBaHoi
cucteMu. OJIHIEIO 3 OCHOBHUX € HAJaHHS 3BOPOTHOTO 3B’SI3KYy 4epe3 KUIbKICHE
B1J10OpakeHHs Pe3yNbTaTiB, 10 A€ 3MOTY KOPUCTYBavy OLIIHIOBATH BIACHUN MPOrpec
1 Oauntu Oe3mocepenHid pe3ynbraT BUKOHAHUX AiM. Kpim Toro, 6amm MOXyTh
BHUCTyNaTH (JOPMOIO BUHATOPOIU 32 BUKOHAHHS NIEBHUX Mii. Tak, oTpuMaHHs 0aiiB 3a
BHUKOHAHI J1ii MOX€ CIIOHYKaTH KOPUCTyBava MPOIOBKYBATH B3a€MOJIIIO 13 3aCTOCYHKOM
JUISl HAKOMTMYEHHS pe3yJbTary Ta Mojalbiioro nporpecy [1,3]
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[ Pe#iTHHT TMiZepiB - L€ MEXaHiKa, sfKa PO3MOJLIsI€ KOPUCTYBauiB y PEUTHUHTY
BIJIMOBIAHO JI0 iXHIX pe3yJbTaTiB 3a NMEBHUM KPHUTEPIEM, 30KpeMa KUIbKICTIO OalliB.
PeitTunr, Ha BIAMIHY BiJ MPOCTOI CUCTEMH OajiB HE JIMIIE BiJloOpakae pe3yabTaT
KOpUCTYyBaua, a i BU3HAYa€ HOTO BIJIHOCHE MOJOXKEHHS cepejl 1HIINX, TaK, OCHOBHOIO
GyHKIEO 11€] MEXaHIKU CTa€ CTBOPEHHS €JIEMEHTY COIlajJbHOIO TOPIBHSIHHS Ta
KOoHKYpeHIlii. [le Moxe cCTUMYITIoBaTH KOpHUCTyBaya IMiIBUILYBAaTH BIACHUN PE3yJbTar,
MOKpalllyBaTH MO3UIIII0 B PEUTUHTY Ta MPOJAOBKYBAaTH BUKOHAHHS MOB’SI3aHUX 13 HUM
nivi. BomHodac corfiagbHe TOPIBHSHHS MOXKE BHUKJIMKATH JUCKOMGOPT y YaCTHHH
KOPHUCTYBadiB, TOMY JOIUIbHICTh BHUKOPUCTAHHS PEUTHUHTY 3aJICKHUTh BiJ LIIHOBOT
ayauTopii Ta TMpHU3HAYEHHS 3acTOCyHKY. [lo3uTuBHUIT eQeKkT Big KOHKypeHIi
WMOBIpHIIINHM, KOJM KOPUCTYBaudiB MOPIBHIOIOTh 3 YYaCHHKAMH 31 CXOKHM PIBHEM
pe3yabTaris. [1,3]

1 3HaYKU NOCATHEHb — II€ MEXaHiKa, 10 CIYTye Bi3yaJbHUM MPEACTABICHHIM
JOCSTHEHb KOPUCTYBaua, ajie Ha BIAMIHY B1J OaliB 3HAYKH MIATBEPIKYIOTh BAKOHAHHS
NEBHUX IIJIeld abo N1l yepe3 OJHOpPa30By HAropoay, BUPAKEHY HE y 4HCIax, a y
Bi3yallbHI (opMmi. YMOBOIO OTpHMMaHHS 3Hauyka MoOke OyTH Halip BU3HAYEHOI
KITBKOCT1 OajiB, JOCATHEHHS NEBHOTO PIBHS a00 BUKOHAHHS KOHKPETHOI aii. Takum
YUHOM, 3HAYKH MOXXYTh BUKOPHUCTOBYBATHCS SIK JOAATKOBI ITUT JUIsl KOPUCTyBaua, a
TaKoX sIK (popma 3BOPOTHOTO 3B’SI3KY, 10 (DiKCye Horo mporpec 1 pesyisrata. Kpim
TOTO, BI3yaJIbHUM Ta KOJEKIIMHUI XapakTep 3HAYKiB MOXE CTBOPIOBATU JOAATKOBY
MOTHBALIO 10 iX OTPUMAHHS, 3a0X0UYIOUM KOPHUCTyBada MOOAYuTH yci 4u 310patu
MOBHY KOJICKIIF0. 3HAUYKM TaKOXX MOXYTh BHUKOHYBAaTU COLIAIBHY (PYHKIIIIO,
JEMOHCTPYIOUM HAJICKHICTh KOPUCTyBadya M0 TPYNH THUX, XTO JOCAT TIEBHOTO
pesyabrary. [1,3]

[ KacTomizamisi — 1€ MexaHika, ska mepeadadyac MOXIIMBICTh KOPHCTyBaya
3MIHIOBAaTH 30BHIIIHIM BHUIJISIA CBOrO IM(POBOTO MPEACTABICHHS Yy TIpi abo
reiimiikoBaHOMY cepenoBulli. Kactomizalisi Moxke peaizoByBaTHUCs SIK Yepe3 3MIHY
30BHIIIHBOTO BUIVISIIY aBarapa, Tak 1 yepe3 BUOIP OKPEMHX Bi3yaJIbHHX €JIEMEHTIB,
HaMPUKJIaa Kombopy (oHy, 300paxeHHs: nmpodino abo obopmienus iMmeni. Hananus
TaKMX MOXJIMBOCTEH J03BOJISIE KOPUCTYBAUY€B1 CTBOPIOBATH BIIACHE MPEICTABICHHS B
MeXaxX CUCTEMH Ta MOXKE CTIPUATUA (POPMYBAHHIO BITIYTTS 0COOUCTOT MPUUETHOCTI 70
Hei. KpiM TOro, MOXIMBICTh HaJAIITOBYBAaTH CEPEAOBHIIE BIJIMOBIIHO IO BIACHUX
ynono0aHb MOXKE MIJABUINYBAaTH 3aTy4Y€HICTh Ta MPUXWIBbHICTh KOPUCTyBaya [0
MPOAYKTY, OCKLITBKH KOPUCTYBad MOXKE CTBOPIOBATH KOM(MOpPTHE JIJIs ce0e cepeioBUIIe
Ta MOB’A3yBaTH ceOe 31 CBOIM IU(POBUM MPECTABICHHAM. Y KOHTEKCTI redmidikartii,
KacToMi3allisl BUKOHY€E (DYHKIIIIO acOL[IF0OBaHHS JIIONMHOIO cede 3 Hu(poBUM aBaTapom
1 Hioro gocsrHeHHAMHU. [1,3-4]

1 KBecTn Ta BUKJIMKU — I1€¢ KOHKPETHI Jii a00 3aBlIaHHs, sSIKi KOPUCTYBau MOXKE
BUKOHATH B MEKax reiimMi(hikoBaHOT CUCTEMH, Ta SIK1 33Jal0Th HAMIPSM MOT0O B3a€MO/IIi
3 Hero. Ha BiiMiHy BiJ 3arajgbHOi METH 3aCTOCYHKY, BOHH ITPOMOHYIOTh KOPUCTYBau€eBl
KOHKpETHE 3aBaaHHs. KBeCTH MOXKXYTh BUKOPUCTOBYBATHUCS SIK KOPOTKOCTPOKOBI IT1Ti,
K1 KOPUCTYBau BUKOHYE€ IOCIIIJIOBHO, a00 SIK JOJAaTKOBI 3aBIaHHS, 10 SKUX BIH MOXe
3BepTaThcs Ui MIATPUMAaHHS 1HTEpecy 10 B3a€MOJII 3 3aCTOCYHKOM. BapiaTuBHICTh
3aBllaHb, KOHKPETHICTh iX METH Ta MIBHJAKA PE3YJIBTaTUBHICTh CIOHYKAIOTh
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KOPUCTyBaua IOBEPTATUCS [0 IX BHKOHAHHSI, a THUM CaMUM H J0 MOJANbIIOTO
BUKOPHUCTAHHS 3aCTOCYHKY. [ 1]

[1PiBHI - 1€ MexaHika, SKy BHUKOPUCTOBYIOTh [Jisi TMO3HAYEHHS MPOrpecy
KOpUCTyBaya Ta BHM3HAUEHHS WOro IMOTOYHOTO €Taly B Mexkax reiMidikoBaHoi
cuctemu. [lepexin Ha HOBUM piBEHb MOXKe OyTH OB’ 3aHUH 13 HAKOMUYEHHSIM TTEBHO1
KUTBKOCTI 0aJiiB, BUKOHAHHSIM 3aBJaHb a00 JOCSTHEHHSM BH3HAYEHHX PE3YJIbTaTiB.
Tak, piBHI AarOTh 3MOTY CHCTEMAaTW3yBaTH 1 MOJUIMTH Ha €Tanu JOBIOCTPOKOBUM
mporpec Ta HAOYHO MMOKAa3aTH, HACKUIBKH JaJeKo MPOCyHYBCA KopucTyBad. Kpim
BiIOOpaXeHHsI TPOTpecy, pIiBHI MOXYTh BHU3HAYaTH MOMEHT TIOCTYIOBOTO
YCKJIaJIHEHHS 3aBJaHb a00 BIIKPUBATH HOBHUM KOHTEHT Ta (DYHKIIT 3aCTOCYHKY. Bee 11e
MO>KE CTBOPIOBATH /ISl KOPUCTyBaya BIAUYTTS JOCSITHEHHS Ta (JOPMYBaTH O4iKyBaHHS
10/I0 HACTYITHOTO €Tamy B3a€MOJIIi 13 CUCTEMOIO. [1]

[1 Cepii (streaks) - e mexaHika, sika B110Opa)kae KUIbKICTh JIHIB MOCHUIb abo
IHIIMX MEPIOJiB, IPOTATOM SIKUX KOPUCTYBAa4 BUKOHYE BU3HAUEHY /1110, 30KpeMa BXI1JT Y
3aCTOCYHOK a00 BUKOHAaHHS IOCTaBJICHUX 3aBaaHb. Cepis MoXe HNIATPUMYBaTu
MOTHBAIlII0 Yepe3 BIAYYTTS MPOrpecy Ta JOCATHEHHS, 30KpeMa 13 ii 30UIbIICHHIM
MO’KE BUHHMKAaTH Oa)kaHHS HE BTPATUTU B)KE HAKOIMYEHUH pe3ynbTaT. TakuM YHHOM,
cepii MOXYTb CHPUITH (HOPMYBAHHIO PETYJISPHOIO KOPUCTYBaHHS 1 3BMUKH, ajle 3a
HEIpaBUJILHOI peaizallii, Takoi HapUKIa/l K, BIICYTHOCTI MOXJIMBOCTI BIJTHOBJICHHSI
cepii, BTpaTa TpUBaJIol cepii 3/jaTHa BUKJIMKATH HETaTHUBHI €MOIIii Ta HaBITh 3HU3UTHU
MOJIaJIbITy aKTHUBHICTh KOPUCTYyBaya. [5,6]

Bapro 3a3HaunTH, 1m0 y reiMipikoBaHOMY 3aCTOCYHKY HE OOOB’SI3KOBO MalOTh
CHIBICHYBAaTH OJHOYACHO YyCi HaBEJEHI MEXaHIKH, KOHKPETHI 3 HHMX OOMparoThCs
BIIMOBITHO JI0 LIJIEH 1 TUITY 3aCTOCYHKY. [ eliMidikarlrito 3acCTOCOBYIOTh y 0€3m14i cdep,
TOMY ISl PO3YMIHHSA ii €(pEeKTUBHOCTI 1 crietrdiku poOOTH JOUIIBHO MpOaHai3yBaTH
peabHl NPUKIaaM ii 3aCTOCYBAaHHS 32 TaKMMHU KPUTEPISIMU: TOJIOBHE NMPU3HAUYECHHS
3aCTOCYHKY, IHTE€TPOBaHI reiMi(ikoBaHi MexaHIKH, ixHI Oe3nocepenHi (yHKIIi Ta
BIUTMB Ha MOBEAIHKY ¥ MOTHBAIIII0 KOPUCTYyBayva.

OpHuM 13 HAHOLIBIN BIIOMUX MPUKJIAAIB TeimMidikallii y 3aCTOCYHKaX JJIsl OCBITH
3aCTOCYHOK Jii BHMBUEHHA MOB - Duolingo. Mera OCBITHBOTO 3aCTOCYHKY
OIATPUMYBATU PETYISIpHE HaBYaHHS 1 3BUYKY BUUTHCS, Ta CIPOCTUTH MPOLEC
HaB4yaHHs. Bnacue, Duolingo 1ie He mpocto Habip ypokiB i MpaBuil, siKi KOPUCTYBad
MPOXOIUTh 3 METOK BUBYCHHS HOBOI MOBHW, 1€ IUIMA KOMIUIEKC TelMi(iKOBaHUX
MEXaHIK, 110 OXOILTIOE K CUCTEMH IIOJICHHUX 3aHATh 1 PEUTUHTY, TaK 1 caM CIocio
MIPOBENICHHS YPOKIB, JI€¢ 3aCTOCOBYIOTh HE TIJIbKM THUIIOBI METOAM a M YpOKH Ha
IIBUJIKICTh, 3MaraHHs 1 cepii BiANoOBiAeH 6e3 momuiok. [IpaBuibHe BUKOPUCTAHHS ITUX
MeXaHIK 3a0X04y€ KOPHCTyBaua IOBEPTATUCS IO 3aCTOCYHKY Ta TPOIOBKYBaTH
HaBUYaHHsI, 30KpeMa 1€ CITPOIIYE MPOIeC BUBUCHHS MOBH POOJISTYU MOTO OUIBII CXOXKUM
Ha rpy. [7] 3 ux MexaHiKk MO)KHA BUJIUIUTA HACTYIIHI:

[l banu, peMTHHr 1 KBECTH — MPOXOIKEHHS YPOKIB HAaropomkKye KOpUCTyBada
OamamMu, OUTBII AKICHE X MPOXOMKEHHS 30UIbIIYy€E KUIBKICTh 0alliB, SIKI B CBOIO Yepry
BU3HAYAIOTh MOTO MiCIle y TIDKHEBiM TaOmuili jinepiB. Lle y cykymHOCTI CTBOpro€
BIIUYTTS BHHATOPOJIU 1 KOHKYPEHIII10, K1 CHOHYKAIOTh KOPUCTYyBa4a JI0 MPOXOIKCHHS
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O111b1I01 KITBKOCTI YpokiB. KBecTH y 11i#i ccTeMi CTBOPIOIOTH 10/IaTKOBY MOXKITUBICTh
OTpUMAaTH 0aJIv 1 CIOHYKAIOTh JI0 YACTIIINX 3aHSTh.

[1 3nauku y Duolingo oTpuMyIoThCs SIK 32 BUKOHAHHS 3aBJaHb 1 KBECTIB, TaK 1 3a
KOHKPETHI BU3HAUCHI J1i Ha KIITAJT JTOCIATHEHHS MEBHOI KIJILKOCTI 0alliB 3a BECh Yac.
Bonu Bij100paxaroTh JOCITHEHHS TPaBIls 32 BECh MEP10]l KOPUCTYBAHHS 3aCTOCYHKOM,
a MOKJTUBICTB 1X KOJICKI[IOHYBAaHHS CTIOHYKA€E JI0 MOAAIBIIUX J1i 1 BUKOHAHHS OLIIBIIOT
KUTBKOCTI 3aBIaHb.

1 Kacromizamisi — ma€e 3MOTy 3MIHMTH Ta CTBOPHTH IEPCOHAaXKA JISI BJIIACHOTO
aBarapy BHMJMMOTO IHIIUM Yy PEUTHHTY, II€é CTBOPIOE acoliallil0 KOpHCTyBaya 3
BIpTyaJlbHHUM aBaTapoM Ta JOIMOMAara€ 3poOMTH B3a€EMOIII0 3 PEHTHHIOM OLIbII
MEPCOHATI30BAHOI0 YUM MiATPUMYE 3aTyUCHICTh KOPUCTYyBaYa.

[1 PiBHI — cucTema piBHIB BUKOPUCTOBYIOThCS y Duolingo sik B cBITOBOMY
PEUTUHTY y BUIVISAL JIIT, TaK 1 Yy MPOCYBaHHI MIXK TEMaMH 3aHATh. B 000X BUMaakax
BOHU BUKOHYIOTh (DYHKIIIIO IGMOHCTpAllli TPOrpecy KOPUCTyBaya Ta MOro JOCITHEHb 1
3pOCTaHHA BIAHOCHO MHUHYJIMX DPiBHIB. lle mae kopuctyBadeBl 3MOry OauuTd BIIAaCHE
IPOCYBaHHsS y HaBYaHHI Ta MPOTPEC YU PErpec y WOro SKOCTi, U0 MIATPUMYE HOTO
Oa)kaHHSI POJIOBKYBATH 3aHSTTS YW CIIOHYKA€E TOKIAAATH OUTBIINUX 3yCHIIb.

Habitica 11e e oguH Bupa3Huii npukiaa reimidikaiili y HeirpoBuxX 3aCTOCYHKaXx,
B cdepl camooprasizailii, MjaHyBaHHS Ta BHUpPOOJEHHS 3BUYOK. lle 3acTocyHOK
CHOpSIMOBaHUM Ha TIJABUIIECHHS MPOAYKTUBHOCTI KOpUCTyBaua, (OpMyBaHHS
MO3UTUBHUX 3BUYOK Ta OPTaHi3alliio MOBCAKASHHUX CpaB. J{J1s1 TOCATHEHHS i€l METH
3aCTOCYHOK BUKOPUCTOBY€E HECTAHIAPTHUH MMIJIX11, 3aCTOCOBYI0UM MexaHiki RPG irop
3 iX piBHSAMH, OanamMu 10CBiAY, KACTOMI3ALIEIO TepOsi, BAFOTOIO, TOIIO. [§]

[1 banu — BUKOHaHI y BHUIJIAAI JACKUIBKOX PSAKIB 3I0pOB’S Ta JOCBILY Ta
JYWIbHUKA BamoTH. KopucTyBau OTpUMy€ JOCBIJ Ta BallOTy NPU BUKOHAHHI
KOPUCHUX 3BUYOK Ta TMOCTABJICHUX 3aBJaHb, OJHAK BIH MOXE 1 BTpaTUTH Oalu y
BUIVISIAI  37I0POB’S, BHKOHABIIM INKIAJUBY 3BUYKY. Tak, Oamu JIEeMOHCTPYIOThH
YCHIIIHICT, KOPUCTyBauya, HAJAalOuYd HOMY 3BOPOTHHM 3B 530K, a MOXIIUBICTb
BUTpadaTu 310paHy BaJIOTy Ha BIPTyaibHI MpeAMeTH 3a0e3neduye ¥ BiIUyTTS
BUHAropojau, COHYKalO4M JJO BUKOHAHHS KOPUCHUX [T1H.

1 KacToMi3alist — ga€ 3MOry HE IPOCTO OAHOPA30BO CTBOPUTHU NEPCOHAXka, 110
yOCOOJII0€E KOPUCTYBa4a, a ¥ 0auuTH BIACHUU MPOTPEC Yyepe3 MOro 3MiHU, OCKUIBKH
OTpUMaHI 3a BIIOTY IIPEIMETH B1I0OPaKaIOThCS Ha aBarapi.

[ PiBHI — KOpUCTYBay OTPUMY€E HOBI PiBHI, 3aBEPIILYIOUYH PsIIOK OalliB AOCBiAY, Ta
BTpayae 3HU3UBIIN 10 MIHIMYMY PsIOK OajiB 310pOB s, 30UIbIICHHS PiBHS B1IKpHUBA€E
HOBI MOXJIMBOCTI 1 BuHaroponu. Tak, y Habitica piBHI BimoOpaxaioTh HE TIUIbKH
mporpec, a i perpec KOpUCTyBada, Horo MOMUJIKY 1 HaBMaKW 3aKPITJICHHS HABUYOK.

INTVL npuknag 3acToCyHKY y cdepi 3M0pOB’sl 1 CHOPTY, IO BUKOPHUCTOBYE
reimigikallito AJig 3a0X04€HHS 0 MPOTYASHOK MICTOM, OITy 1 KaTaHHs Ha BETOCUTIE/].
3aCTOCYHOK BHUKOPHCTOBYE MEXAHIKY 3aXOIUICHHSI TEPUTOPIH, 1€ KOPHUCTYyBad MOXKE
3aKpIMUTH TEPHUTOPIIO 3a COOOI0, YTBOPHUBIIU MPOUICHUM MApIIPyTOM 3aMKHEHY
JiHif0. [9]

[} PEWTHHT - pe3yNbTaTH KOPUCTYBAYIB MOPIBHIOIOTHCS MK COOOIO 3a KIJTBKICTIO
3aXOIUIEHOT TEPUTOPIi, CTBOPIOIOYH 3MaraHHs 3a HAWKpaIui pe3yabTaT. TakuM 4nHOM,
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¢i3MuHa aKTUBHICTH OTPUMYE COIUATbHMI acleKT, a OakaHHS TMOKPAIIUTH BIACHY
MO3UIIII0 B PEUTUHTY MOXE JI0IATKOBO 320X0YyBaTH KOPUCTYBaua J10 Oiry, mporyasHOK
a00 BeJIOMOI3/I0K.

] PiBHI - KOPUCTYBa4 OTPUMY€E JTOCBI]I, 3aBEPIIYIOUH MIISX 3aJIEKHO BiJl 4acy MOro
IIPOXOHKEHHS 1 IPOUJICHUX KIJIOMETPIB, 32 OTPUMaHUM JTOCBIJ KOPUCTYBAY ITiABUIILYE
CBIii piBEHb, IIO0 HAOYHO JIEMOHCTpY€ HasiBHUM mnporpec. lle mae xopuctyBayesi
JOJATKOBUM OPIEHTUP AJI OLIIHIOBAHHS CTYIIEHSI BJIACHOI aKTUBHOCTI Ta 3a0X0UY€
MPOIOBXKYBATH MPOXOKEHHSI MapIIPYTIB.

1 3axorienns Teputopii - INTVL BukopHuCTOBye yHIKaIbHYy MEXaHIKY
reliMiikarii, mIepeTBOPIOIOYH caM mporiec Oiry 1 BUOYIOBYBaHHS MapIIpyTiB Ha Ipy 3
OOpaHHSM KpallluX HUIAXIB JIJIs JOCATHEHHS BXKE He TUIbKU peasibHOT LIl - (I3UYHOT
aKTUBHOCTI a ¥ BIpTyaJibHOi. TakMM YMHOM, ME€XaHiKa Ja€ KOPUCTYBau€Bl JOAATKOBY
MeTy Mija 4ac (i3UYHOT aKTUBHOCTI, CTUMYJIIOIOYU MOTO Yepe3 IrpoBY METY 1 €JIEMEHT
KOHKYPEHIIIi M)k KOPHUCTYBauaMH, 10 3aXOILTIOIOTh TEPUTOPII.

[IpoBenenuii aHami3 HAOYHO JEMOHCTpPYE, SIK OfHA TeimidikaliiiHa MexaHika
Ipalioe BaplaTUBHO 3aJIe)KHO Bl LIIbOBOTO IMpHU3HaueHHS Npoaykry. Hampukinan,
cuctema 6aniB y Duolingo 3acTocoByeThes i1 BUHAropojau kopuctyBaua, y Habitica
K, 30Kpema, JUIsl BiIoOpaskeHHs HOTo mporpecy 1 perpecy. Bonnouac cuctema piBHIB y
Habitica cimyrye 3okpema i A BUHaropoaud KOPUCTyBada 3aBISKHM IOSIBI HOBHUX
MeXaHiK 1 mpeameTiB, Tofl 1k y Duolingo ta INTVL piBHI nepeBakHO B1100paKatoTh
porpec KOpUCTyBaya.

OTxe, cTae 3p03yMUINM, IO M1 Yac BUOOPY reiMiikauiiHuX MEXaH1K Iu3aiHepy
BapTO BPaxOBYBATU MPU3HAUYEHHSI 3aCTOCYHKY, IOTPEOU LIJTLOBOI ayAUTOPii Ta OaxaHy
MOBEAIHKY KOPHUCTyBada, JOOMpAIOYM MEXaHIKM BIAMOBIIHO 10 IXHIX (yHKUIA 1
BILJIMIBY.

Taoauus 1
Higcymkosa Tadaunus. IlopiBHAIBLHUI aHATI3 MeXaHIK redmigikaunii.

Enement IIpuknanu @yHKIIIS Ta 3aCTOCYBAHHSA Y Bruvs Ha
reimidikari peamizaii 3aCTOCYHKaX KOPHUCTYyBaya
banu | BipryansHa Bamtora, 3aranoM: BUHaroposaa i BinuyTTs
Oaym TOCBiY. 3BOPOTHHH 3B’S30K. BUHArOpOJIH Ta
Habitica - HaaHHS 3BOPOTHOTO porpecy

3B’SI3Ky uepe3 OTpUMaHHs abo

BTpaTy JI0CBiY.

Duolingo - Bunaropoaa 3a
IpoiiJieH] YPOKH.

Peiitunr CsitoBa Ta0IHIA 3aranom: CTBOpEHHS baxanus
JiepiB, 3MaraHHs COLIaIBHOTO MOPiBHSHHS Ta MOKpAILIyBaTH
3a mepiie Micie 3 KOHKYPEHIII]. pe3yabTaTu.

00MEKEHOI0 Duolingo — nopiBHSHHS

KUTBKICTIO HaBYAJIbHUX PE3YJIBTATIB.

YYaCHHMKIB. INTVL — 3maranns 3a

TEPUTOPIIO.
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3nauku | BiszyanbHi Big3HaKK 3aranom: BizyajbHE BiguyTTst
JIOCSATHCHD Ta 1X KOJIEKIIiI 3a BiJI0OpakeHHS JOCSTHEHD, JIOCSTHCHHS,
KaTeropisiMu BHHAroposa. OakaHHS
Duolingo - Biig3Haku 3a KOJICKI[IOHYBaTH.

BUKOHAHHSI BU3HAYEHUX YMOB.
KacTomizartis HanawryBanns 3arasioM: mepcoHai3aris, BiguyTTs
aBarapa, 10JaTKOBI acolLIIIOBaHHS KOPHUCTyBaya 3 ocoOucToi
€JIEMEHTHU aBaTapoM, colliajabHa NPUYETHOCTI Ta
o OopMIICHHSI. imeHTrdIKaIis. 3JTy4EHOCTI.

Duolingo i Habitica- ctBopenns

BJIACHOT'O TIEPCOHAIII30BaHOTO

amarapy.
Ksectu Ta Jlomarkosi, 3arajoM: NOCTaHOBKA [TinTpumaHHs
BUKJIMKHU HEO0OB’SI3KOB1 KOHKPETHUX IIIJICH, iHTEpECY,
3aBJIaHHS Ta ypi3HOMaHITHEHHS B3a€MOJIT 3 CIIOHYKaHHS
AKTUBHOCTI. 3aCTOCYHKOM. MTOBEPTATHCS IO
Duolingo - monarkosi 1iii, 3a 3aCTOCYHKY.

BUKOHAHHSI IKUX MOKHA

OTPUMAaTH BUHATOPOAY.
PiBui | Haxonumuenus ninii 3arajaom: JeMOHCTpAIis CrBOpeHHs
JI0CBiaY, PiBHI 3 nporpecy i 10CBifdy, BIAKPUTTS BITUYTTS
TeMaTHIHUMU HOBHUX MOYKJTHBOCTEH. JOCSITHEHHS.

Ha3BaMHU. Duolingo i INTVL -

JIEMOHCTpAIIis TIPOTPECY.

Habitica- BimoOpaskeHHS

IPOTPECy Ta perpecy,

BHUHAropoa 3aB/IsSKH MOsIB1

HOBUX MEXaHIK 1 TPEIMETIB.
Cepii | Cepist moCiAOBHOTO 3aranoM: miATPUMAaHHS dopmyBaHH:
BXOAY Y IIPOrpecy Ta B110OpaKEeHHs 3BUYKH,
3aCTOCYHOK, MOCITITOBHOCTI BUKOHAHHSI i1 320X0YCHHS
BUKOHAHHS ITEBHOT MIPOTSITOM TIEBHOTO TIEPIOITY. PETYISPHOTO
il Duolingo - BinoOpakeHHs BUKOPHUCTaHHS
PETYISPHOCTI 3aHSATB. 3aCTOCYHKY.

VY pesynbrari NMpOBEACHOTO aHaji3y MOXKHA CKa3aTH, reimidikaiiis € cydacHUM
IHCTPYMEHTOM, SIKMM 37JaTHUM TIEPETBOPUTH JIOCBIJ BiJ] BUKOPUCTAHHS HEIrPOBOTO
3aCTOCYHKY, 34CTOCYBaBIIM HU3KY IrPOBUX MEXAHIK, JJIs NIATPUMAHHS 3a1y4YE€HOCTI Ta
MOTHBAIi KOpHUcTyBada. PO3MIsiHyTI MeXaHIKM BUKOHYIOTH pi3HI (YHKIi, 30KpeMa
BiToOOpakeHHsI TpOTrpecy Ta OCSTHEHb, CTBOPEHHS COILIaJbHOTO TOPIBHSHHSA,
MepcoHai3aIliio Ta CTPyKTypyBaHHS B3a€MOI1i KOPUCTYBaya 13 3acTocyHkoM. KoxkHa 3
[IMX MEXaHIK Mae€ CBili BIUTUB Ha KOPWCTYBa4a, MOKIMKAHUH CTBOPUTH BIAUYTTA
JOCSTHEHHSI, MPOJEMOHCTPYBAaTH MPOTpec, KOHKYPEHIII0 MiX KOpUCTyBauaMu abo
HiATPUMATH PEryIspHY B3a€EMOJIIO 13 3aCTOCYHKOM. AHai3 MPUKIIAIiB MMOKa3aB, 110
reimidikarlisi He Ma€ yHIBEpCaJIbHOTO HA00Opy MEXaHiK, SIKH OTHAKOBO IiIXOAUTh IS
BCiX 3aCTOCYHKiB. IX BHOIp Ta MOeAHAHHS 3a/leKaTh Big cepy 3aCTOCYBaHHS, METH
MPOAYKTY Ta OakaHOTO e(hEeKTy Ha KOPUCTyBaya.
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OT1xe, epekTHUBHICTH TeliMiiKallii monsirae He y MPOCTOMY NEPEHECEHHI IrPOBHUX
€JIEMEHTIB J0 HEIrpOBOr0 MPOIYKTY, a Yy IX LIJIECHPSIMOBAHOMY BHUKOPHUCTAHHI
BIATIOBIZTHO /10 TOTped KOPUCTyBava Ta 3aBAaHb 3aCTOCYHKY.

Cumcok Jgiteparypu

1. Zichermann G., Cunningham C. Gamification by Design: Implementing Game
Mechanics in Web and Mobile Apps. Sebastopol, CA : O’Reilly Media, 2011. 208 p.

2. Schacht M., Schacht S. Start the Game: Increasing User Experience of Enterprise
Systems Following a Gamification Mechanism. Software for People: Fundamentals,
Trends and Best Practices / ed. by A. Maedche, A. Botzenhardt, L. Neer. Berlin,
Heidelberg : Springer, 2012. P. 181-199.

3. Sailer M., Hense J. U., Mayr S. K., Mandl H. How Gamification Motivates: An
Experimental Study of the Effects of Specific Game Design Elements on Psychological
Need Satisfaction. Computers in Human Behavior. 2017. Vol. 69. P. 371-380.

4. Jahn K., Kordyaka B., Machulska A., Eiler T. J., Gruenewald A., Klucken T.,
Brueck R., Gethmann C. F., Nichaves B. Individualized Gamification Elements: The
Impact of Avatar and Feedback Design on Reuse Intention. Computers in Human
Behavior. 2021. Vol. 119. Article 106702.

5.Chou Yu-kai. Streak Design: From Motivation to Burnout Prevention.
Gamification — Analysis. 10.04.2026. (OHOBJIEHO 05.10.2026). URL.:
https://yukaichou.com/gamification-analysis/streak-design-gamification-motivation-
burnout/

6. Singman M. The Psychology of Hot Streak Game Design: How to Keep Players
Coming Back Every Day Without Shame. UX Magazine. 14.10.2025. URL:
https://uxmag.medium.com/the-psychology-of-hot-streak-game-design-how-to-keep-
players-coming-back-every-day-without-shame-3dde153f239c

7. Blanco C. How to Use Duolingo for Language Learning. Duolingo Blog.
02.12.2024. URL: https://blog.duolingo.com/duolingo-101-how-to-learn-a-language-
on-duolingo/

8. Habitica. Features. URL: https://habitica.com/static/features

9. INTVL. Claim Your Territory. URL: https://www.intvl.com.au/.

49



AUTOMATION AND COMPUTER-INTEGRATED TECHNOLOGIES
THE MODERN DIMENSION OF INTERDISCIPLINARY RESEARCH: FROM THEORY TO
PRACTICE

VISION-BASED AUTONOMOUS FLIGHT OF A UAV
THROUGH A CIRCULAR GATE USING A SINGLE
CAMERA

Feloniuk Illia

Master's degree student
Lviv Polytechnic National University

Scientific supervisor:

Pshenychnyi Oleksandr

Candidate of Technical Sciences,

assistant of the Department of Artificial Intelligence Systems
Lviv Polytechnic National University

Relevance of the work. Autonomous flight of an unmanned aerial vehicle (UAV)
indoors, in tunnels or inside damaged structures cannot rely on satellite positioning, so
the onboard camera becomes the only source of information about the surroundings. A
representative task of this class is passing through an opening: a window, a doorway
or a gate on a drone-racing track; related monocular tasks, such as autonomous landing,
are solved with a single camera as well [1]. Research platforms traverse such gates at
high speed using onboard computers and external motion capture [2], whereas solving
the same task on inexpensive serial hardware is complicated by three circumstances.
First, the target must be detected reliably by a real-time detector [3] against a
background the model has never seen, while public datasets are captured in a small
number of rooms and generalise poorly. Second, the projection of a circle is an ellipse
without distinguished corner points, so the classical perspective-n-point formulation is
not applicable. Third, the control loop is closed over a wireless link with a delay,
therefore every command is computed from an already outdated frame.

The purpose of the work is to build and experimentally verify a closed visual
guidance loop that allows a serial UAV to pass through a circular gate using a single
monocular camera, and to quantify the contribution of each component of this loop.

Problem statement. A DJI Robomaster TT (Tello) quadcopter is connected to a
laptop over Wi-Fi: the laptop receives the video stream, processes frames and sends
control commands back. The target is a gate 90 cm in diameter. The pipeline consists
of four stages: detection of the gate in the frame, estimation of its pose, formation of a
control command, and a final blind segment on which the gate has already left the field
of view. Three quantities are measured: the detection quality on frames not used for
training, the loop delay, and the share of successful passes.

Data and evaluation protocol. The real part of the training set is the open
Roboflow drone-racing dataset (507 images, CC BY 4.0). It was captured in a single
room over several sessions, which is not sufficient for generalisation, therefore it was
supplemented with procedurally generated synthetic images in the spirit of domain
randomization [4]: gates rendered with random viewpoints, inclinations, illumination
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and backgrounds, together with negative examples and circular distractors. Evaluation
is performed on a separate set of 140 frames captured with a mobile phone camera in
four scenes that were not involved in training and were annotated manually. The
confidence threshold is 0.25 and a detection counts as correct at an intersection over
union of at least 0.5. Counts are aggregated by summing true and false detections over
all scenes rather than by averaging per-scene values. The primary measure is F0.5
rather than F1, because a false detection drives the UAV in a wrong direction, whereas
a missed frame only prolongs the search, so precision is weighted twice as much as
recall.

Guidance system. Since the projection of a circle has no corner points, the pose is
recovered by conic decomposition: the conic matrix in normalised coordinates is
reduced to its eigenbasis, which yields the centre and the normal of the gate plane.
Control combines the two classical families of visual servoing [5, 6]. Position-based
visual servoing, which operates on the recovered metric pose, is used beyond 2 m,
where this estimate is stable. Closer to the target the loop switches irreversibly to
image-based visual servoing, which operates directly on pixel errors and is insensitive
to calibration inaccuracies. Each strategy is thus applied on the segment of the
trajectory where its source of information is the most reliable.

Results. The contribution of synthetic data was assessed by training each
architecture twice under otherwise identical conditions: on the real set alone and on the
real set supplemented with synthetic images (Table 1).

Table 1.
Effect of synthetic data on detection quality on 140 unseen frames
Model and TP FP FN F0.5
training set
YOLOvV8n, no 108 178 32 0.421
synthetic data
YOLOv11n, no 115 116 25 0.540
synthetic data
YOLOvV8n, with 123 3 17 0.955
synthetic data
YOLOVI In, with 127 13 13 0.907
synthetic data

Synthetic data barely change the number of targets found: for YOLOv8n it grows
from 108 to 123 out of 140. The number of false detections, however, drops from 178
to 3, that is by a factor of sixty, which raises F0.5 from 0.421 to 0.955. The picture is
the same for YOLOv1In: 116 false detections against 13. The contribution of synthetic
data therefore lies not in the model finding more gates, but in it no longer responding
to extraneous objects of an unfamiliar background, which is consistent with the
composition of the synthetic set. The choice of the training set has a stronger effect
than the choice of architecture: the spread of F0.5 between sets reaches 0.534, whereas
between architectures on the same set it does not exceed 0.119.

The loop delay was measured directly on the hardware. The UAV performs a
rotation during which two series are recorded synchronously: the angular rate from
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telemetry and the rate of displacement of the target in the frame. If the video arrives
with a delay, the motion in the frame repeats the motion of the UAV with exactly that
lag, so the two series are shifted relative to one another by the quantity sought. Both
series are centred and normalised by their standard deviations, after which the cross-
correlation coefficient is computed for every shift. The position of the extremum is
refined by parabolic interpolation over three neighbouring samples. Over 519 points
the curve has a pronounced extremum of —0.533 at a shift of 40 ms, whereas over the
rest of the range the magnitude of the correlation does not exceed 0.31 (Fig. 1). The
sign is negative because when the UAV rotates one way, the target moves in the frame
the other way.

cross-correlation coefficient

-0.6

0 40 80 120 160 200 240 280 320 360 400
time shift, ms
Figure 1. Cross-correlation of the angular rate and the rate of the target in the
frame versus time shift

Source of the figure: author's development.

The measured delay is compensated by extrapolating the state of the target forward
by that amount before the command is formed. Two predictors, linear extrapolation
and a Kalman filter [7], were compared against the uncompensated loop on the same
recorded flight (1465 frames, 886 detections). Control smoothness is characterised by
the mean absolute change of the command between adjacent frames, expressed in
channel units out of 100 (Table 2).

Table 2.
Effect of delay compensation on control smoothness
Mode Lateral channel Yaw channel
No compensation 1.592 1.120
Linear extrapolation 1.954 (+22.7 %) 1.431 (+27.8 %)
Kalman filter 1.185 (—25.6 %) 0.936 (—16.4 %)

A constant-velocity Kalman filter reduces the jitter of the lateral channel by 25.6
% and of the yaw channel by 16.4 %. Linear extrapolation, on the contrary, makes the
behaviour worse than no compensation at all. The difference is explained by the fact
that linear extrapolation trusts every measurement equally, so detector noise is
amplified by differentiation, whereas the filter weights the measurement against the
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motion model and therefore responds to noisy and missing detections far less. The
result is stable with respect to the assumed delay: over the range 20—60 ms the filter
yields a reduction of 23—-31 % on the lateral channel, while linear extrapolation remains
worse than the baseline throughout.

The complete loop was verified on the real UAV. The camera provides 960 x 720
frames and the loop runs at about 22 Hz. In a series of 40 flights 35 ended with a
successful pass, which corresponds to a success rate of 87.5 %. All five failures belong
to a single class: the UAV touched the gate at the entrance. Their common circumstance
was that the plane of the gate stood at a noticeable angle to the initial heading, so the
approach was not along the normal. On the final segment control relies only on the
position of the target in the frame, and under an oblique approach the centre of the
visible ellipse does not coincide with the centre of the opening: the nearer rim occludes
the farther one and the centre of the projection shifts towards it. The controller brings
the centre of the ellipse to the centre of the frame, so the UAV follows a trajectory
displaced with respect to the actual opening, and since the last metres are flown blind
this error is no longer corrected.

Conclusions. The following conclusions can be drawn from the study.

1. The contribution of synthetic data to the detection of a circular gate consists
mainly in the suppression of false detections rather than in an increase of the number
of targets found: with a comparable number of detections their count drops from 178
to 3, which raises F0.5 from 0.421 to 0.955 on scenes not involved in training.

2. The choice of the training set affects the result more strongly than the choice of
architecture: the spread of F0.5 between sets is 0.534 against no more than 0.119
between architectures on the same set.

3. The delay of the control loop can be measured directly on serial hardware by
cross-correlating the angular rate with the rate of the target in the frame; for the
configuration considered it is 40 ms over 519 points.

4. Compensating this delay with a constant-velocity Kalman filter improves control
smoothness by 25.6 % on the lateral channel, whereas linear extrapolation worsens it
by 22.7 %; weighting the measurement against the motion model is therefore essential
rather than optional.

5. A hybrid scheme with an irreversible switch from position-based to image-based
servoing at 2 m enabled 35 successful passes out of 40 on a serial UAV with a single
camera. All failures are associated with an oblique approach, in which the centre of the
visible ellipse is displaced with respect to the centre of the opening, which indicates
the direction of further work.
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©®OPMYBAHHA TA KITACUPIKAIIA OBPA3IB
JAAHAMIYHOI'O CTAHY CUCTEM I'APAYOI'O
BOJOHOCTAYAHHA A4 XMAPHOI'O CEPBICY
MOHITOPUHI'Y IPAHE3JATHOCTI

Perena FOpiii
acmipanT kadeapu aBTomMaTu3allii Ta iHGopMaIliiHuX CUCTEM
Kpemenuynpkuii HarlioHambHUHN yHIBEpCUTET iMeH1 Muxaiina OcTporpaacbkoro

HayxoBwuii KepiBHHK:

Konox Irop

JIOKTOp TEXHIYHHUX HAYK, JOUEHT Kadeapu aBToMaTU3aIlli Ta iIHPOpMaIifHUX CUCTEM
Kpemenuy1pkuii HallioHansHUN yHIBEpCUTET iMeH1 Muxaitina OctporpaachbKoro

MOHITOPUHT Ta AlarHOCTUKA AaBTOMATH30BAHUX TEXHOJIOTIYHUX TMPOIIECIB €
BOXKIIMBOIO CKJIQJIOBOIO 3a0€3MEeUeHHS HaIIMHOCTI Ta Oe3mepebiiiHoi  poOoTH
BUPOOHMYMX Ta I1HXKEHEPHUX CHUCTEM. buIblIicTh MIANPUEMCTB YK€ MalOTh
aBTOMATU30BaHI CUCTEMH 300py JaHUX, POTE peanizaiis GyHKIINA J1arHOCTYBaHHS U
KOHTPOJIIO Mpale3/laTHOCTI NOTpedye BUTpaT, CHIBMIPHUX 13 BUTpATaMH Ha
po3po0JIeHHs caMoi cucTeMu KepyBaHHS [1; 2]. OTHOYACHO CKOPOUYETHCS KIIBKICTh
OTIEPaTHUBHOTO TEPCOHANTY, IO MiABHUINYE aKTyaJIbHICTh aBTOMATUYHOTO BHUSBIICHHS
BIJIXWJIEHb B1J] IITATHUX PEKUMIB.

Tpagumiiini maAXOAW — CTAaTUCTUYHUN  aHali3, MOJIeJIl  HOPMaJbHOIO
(GyHKIIIOHYBaHHS, €KCIIEPTHI CUCTEMH — JI00p€e BUSBJISIOTH SIBHI HECITPABHOCTI, OJTHAK
MOTAHO CIPABISIOTHCS 3 JAePEeKTaMH, SIKI PO3BUBAIOTHCS MOCTYIOBO 1 3a SKHX
KOHTPOJIbOBaHI NTapaMeTpy HE BUXOAATH 3a fomyctumi Mexi [3; 4]. IlepcnekTuBHUM
HaIpsIMOM € METOJIM 1HTEJIEKTYyaIbHOTO aHaI3y JIaHUX, 30KpeMa METOJU BUSBICHHS
aHomautiii 6e3 MomepeIHbOr0 HaBYaHHS [S], a TaKOXK XMapHI CEpBICH MOHITOPHUHTY,
1HTErpoBaHi 3 MPOMUCIOBUMH CUCTEMaMH KepyBaHHs [6].

Merta poboTu — aBTOMaTH3al1is 1IarHOCTYBAHHS BIIXWJICHD B1Jl IITATHUX PEKUMIB
(YHKIIIOHYBaHHS €JIEMEHTIB cucteMm rapsiuoro BogomnoctadanHsi (I'BII) Ha ocHOBI
aHaii3y o0pa3iB IMHAMIYHUX MPOLECIB.

O0’ekTOM JOCHIDKEHHSI 00paHO KOMOIHOBaHY aBTOMaTu3oBaHy cuctemy [ 'BII
aJMIHICTPaTUBHO-TIO0YTOBOTO KOpITyCy 3aJII3HUYHOTO exy ripHUYO-
30araqyBaJibHOro KoMOiHaty. CucTeMa MICTUTh €JIEKTPUUYHI KOTIH, Te10KOIEKTOpU
Ta BY30J1 MIAKIIOYECHHS JO IEHTPaJIbHOI TEIJIOMEPEXi, TEMJI0OOMIHHUKHU, Oaku-
HAKONMUYYyBadl 3arajJbHOI0 €EMHICTIO 22 M?, IMUPKYJIAIINHI HACOCH Ta HACOCH BHAadl
BOJIM CriOKMBadaM. Slnpom cuctemu 300py aanux 1 kepyBanns € [1JIK Siemens S7-
1200. AHami3 CTpYKTYpH TIOKa3aB, [0 CUCTeMa MOXe (opMyBaTu A0 68 AUCKPETHUX 1
28 aHaJIOrOBUX amapaTHUX CUTHAIIIB, MPUAATHUX VIS MiarHOCTHKH [1].

CxutaiHicTh aBTOMATH3AIII{ marHOCTyBaHHs{ TONIATAE B TAKOMY: BEJMKA KUTBKICTh
CUTHAJIIB 1 MOXJMBUX PEXKHMIB, HECKIHYCHHA KUIbKICTb MPOMDKHHX CTaHIB
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TEXHOJIOTIYHOI CHUCTEMHU; HEOOXIMHICTh OIIHIOBATH M0 KIJTBKOX BY3JIB CYKYITHO;
MOCTYTIOBHI TIPOSIB 0aratboxX Je(eKTiB Ha TPHUBAIMX YACOBHX MpoMixkkax. Omwc
KOXKHOTO  By3Ja JU(EpeHIIHHUMH  PIBHIHHSAMH TOTpedye  1HAWBIAYaJbHOI
imenTudikarmii Ta moOy10BU 1M(PPOBUX ABIMHHMKIB, TOMY JOIUIBHO 3aCTOCOBYBATH
IHTEJIeKTYyaJIbHI TEXHOJIOT1l (OpMyBaHHS J1arHOCTMYHOI MOl BChOIO By3Jia B
iomy. CrucremMa iarHOCTYBaHHS PO3TIISIAETHCS SIK 30BHINIHIA aKTOp, [0 OTPUMYE
nani Big [1JIK gepe3 TeXHONIOTIYHY MEpExKy.

J71s mepeBipKH TIMOTE3U CTBOPEHO CHPOIICHY iMiTamiiHy Moaens cuctemu ['BIly
cepenosuiili Matlab/Simulink (puc. 1). Mozaens BkiIto4uae eMHICTh-HAKOTUIYBad (Maca
Boau 11 300 kr), enexrpuunuii 6oinep notyxHictio 120 kBT, TerniooOMiHHUK, KTamaH
XOJOMHOI BOAM, BY30J PO3MOAUTY Tapsuoi BOAUM Ta JUCKPETHI PETyIAaTOpU
TeMIiepaTypu i piBHg. CUTHANH, 1110 HAIXOIATh 10 CHCTEMH MOHITOPHHTY, 3rPYITOBAHO
B YOTHPHU TPYIH: CHUTHAJIM YCTABOK, CHTHAIW KEpPyBaHHS, IUCKPETHI CHUTHAIH
3BOPOTHOTO 3B’SI3Ky BHKOHABUMX MPHUCTPOIB Ta aHAJOTOBI CUTHAIU IMOTOYHOTO
peXKUMY.

SystemControl

BoilerControl ElectroBoiler HeatExchanger
1 — CommandOn
60—2—. TAccumSet HeatingOn i | CommandOn On Off Tl In g - T1 In 1 0 f
- - 1_Out
- TAccum 85 —T—P TBoilerSet BoilerOn ? . -
. * 2 In
g T1_In —» PHeatExtract BoilerOn - T2 Out i »
0,611*2—» Flowl B
PHeatExtract
0,238%2—» Flow2
ValveControl ValveColdWater WaterTank
90—2—’ LevelSet VColdOpen i = Open FlowColdWater HeatPower ?
TAccum - p
O v » Tater
VColdOpened FlowColdWater
| Level VColdClose i = Close ValveOpened —b-
PColdln O VesldClosed 15—3—» TColdWater ?
[PressureCold /ColdClosec Level * P
300 —i—b 5 ValveClosed —»m—:—b
Water - | Consumpt

PumpWater Distribution

1 —|On Off Run 1/0 He .
) WaterGrid
Alarm 1/0 Hm
| PressureTube PHotOut g P Pressure H_Control
Grid_resist —— UserResist Consumpt 2 -

Pucynok 1. 3aransHa mozens crponieHoi cucremu ['BIT
Jxepeno pucynka: [1].

Ax  pgocmigHuM  neeKT pO3rISHYTO 3MEHIIEHHS MPOIMYCKHOI  3JaTHOCTI
BTOPHMHHOT'O KOHTYpY TerooOMiHHuKa Ha 30 % yHaciI0K 3aCMIUYE€HHS BHYTPIIIHIX
KaHaTiB. Mo/ie/IIOBaHHSI BUKOHAHO JIJIsl TI'SITH peXuMiB criokuBaHHs (Bix 0,438 1o
2,964 w™’/ron); TpuBamicTh KoxkHoro mgocaiay — 1,44-10° ¢ (40 rom), mepion
muckperuzaiii — 0,1 c. ledekT 3MeHIye NoTiK TEMIOBOI €HEPrii 10 EMHOCTI, 3HUKYE
TEeMIIepaTypy BOJIM B HAKOMTMYYyBayl, MiBUIIY€E TEMIIEPATypy MEPBUHHOTO KOHTYPY Ta
4acTOTy BMHKaHHs Ooiiepa. BogHouac BUTIISL TepEXiTHUX MPOIIECIB 32 OJTHAKOBOTO
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AepeKTy CyTTE€BO 3aJIEKUTh Bl BUTPAT BOJU, & OCHOBHI MapaMeTpH 3aJUIIAIOTHCS B
JOIYCTUMHUX MeXkaX, 0 YCKIIAIHIOE 3aCTOCYBaHHS TOPOTOBUX METO/IIB.
3anponoHOBaHO Takui miAXig 10 GopmyBaHHS Ta Kiacudikaiii o0pasiB
JUHAMIYHUX TpolieciB. CUTHaIu MOonepeaHbo 3MaKYI0Thea Ha iHTepBaii 50 ¢ (500
BIJIJTIKIB), III0 3MEHIIIy€ BIUIMB IIYMIB 1 CKOpouye oOcsr maHux. Jlami 4acoBi psiiu
CErMEHTYIOThCSI KOB3HUM BIKHOM, 1 KO>KEH €JIeMEHTapHU 00pa3 MoJaeThCsl MATPUIIEIO
po3MipHICTIO n X m, ge n = 1...10 — HOMep MOoMeHTY Yacy 3 kpokoMm 50 ¢, m — HOMep
curHaiy. Knacudikaiiis BUKOHY€TbCS OKPEMO JIJIs1 KOSKHOT 3 YOTHPHOX TPYTI CUTHAIIIB.

JI1s1 KosKHOTO TOTOYHOTO 0J10Ka XK 00UHCITIOETHCS 3BayKeHA BiICTaHb 10 KOYKHOI'O
etasioHa Xm 3 6a3u arentis: dk,m =X wi,j-|Xk(i, j) — Xm(i, j)|, Ta mOKa3HUK MO1IOHOCTI
ak,m = 1/dk,m. fkmo makcumanpHa oaiOHICTh ok = max ak,m MeHIIa 3a moporose
3HA4YCHHSA, 10 0a3H J0JAa€ThCS HOBHUM arcHT, 1HaKIIe OJIOK HAJICKHTH 10 HAasBHOTO
Kkiacy. TakuM uyunHOM O0a3a €TaJOHHUX CTaHIB (OPMYEThCS I1HKPEMEHTHO, 0e€3
MOTIEPETHHOTO HaBYaHHSA, a BEKTOpP Bar JIO3BOJIAE AaKIEHTyBaTH yBary Ha
Hal1H(QOPMATUBHIIIUX MTapaMeTpax (TeMreparypax, TUCKY).

Jlist inTepnperaltii pe3yabTaTiB MOTOYHHM CTaH BI3yalli3y€eThCs Y BUTJISI TEIIIOBOT
kaptu (heatmap) y BiATIHKax Ciporo: CTOBIII BiJMOBIJAIOTH areHTaMm, PSIKA —
MOMEHTaM 4acy 3 KpokoM 50 c, a sickpaBicTh mikcenst (kox 0...255) — crymneHto
MOAIOHOCTI TOTOYHOI'O CTaHY JI0 CTaHy, OIMMMCAHOTO areHToM (puc. 2).

Hamnpstv 30 UThIIeHHS 9acy

a) 0)
Pucynoxk 2. Bizyaizariis koedirieHTa moaiOHOCTI /11 MAaCUBY arceHTIB 3a
BUTpAT: a) 2,964 m*/rox; 0) 2,477 m*/ron

Jxepeno pucynka: [1].

[Ticns nosiBu nedexty (WITpuUxoBa JiHIS HA pUC. 2) CHOCTEPITAEThCS TOMITHE
3HUKEHHS SICKPABOCTI Ta 3HUKHEHHSI CBITJIUX TOUYOK HA TOPU3OHTAIBHUX JIHISX, IO
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CBITYUTH PO HU3BKY MOAIOHICTh MOTOYHOI CUTYAIII] IO IITATHUX CTaHIB, 30€pexKEHIX
B areHTax. OTxe, Ae(eKT BUSABIAETHCS HaBITh TO/1, KOJU KOHTPOJIbOBAHI TapaMeTpu
HE BUXOJATH 3a JOMycTUMI MexXi. [TogaHHs cTaHy y BUIJIAI 300paKe€HHS BIAKPUBAE
MOXJIMBICTh 3aCTOCYBaHHSl CTaHJAPTHUX METOIIB OOpOOKM Ta pO3Mi3HaBaHHS
300paxkeHb 115 11eHTudiKarii 1eeKTiB.

Jns  mpakTU4HOI pearizailii 3alpoloOHOBAaHO MOJENb XMapHOTO CEpBICY
MOHITOPUHTY SIK 30BHIIIHBOTO aHAIITUYHOTO MOAYJs, iHTerpoBaHoro 3 I1JIK uepes
TEXHOJIOTIYHY Mepexy. Moayib BKIIOYAE MJACHCTEMH 300py daHUX, MOMEPETHBOT
00poOku (¢inbTparisi, cerMmeHTaiis), (GpopmyBaHHs Oa3u areHTiB, PO3Mi3HABAHHS
CTaHIB Ta Bi3yami3amii. Taka apXiTEeKTypa HE 3aJeKHUThb BiJl CTPYKTYpPH KEpyrdoi
nporpamu [1JIK 1 nerko macimraOyeTbes.

BucHOBKU. 3anponoHoBaHO MiaXia 10 GopMyBaHHs 00pa3iB AMHAMIYHUX IPOLECIB
cucteM I'BII Ha OCHOBI 3riajykyBaHHsS Ta CErMEHTAllli YAaCOBUX PSAIB KOB3HUM
BIKHOM, a TaK0>X METOJ IHKPEMEHTHOI Kjlacu(ikallli CTaHIB 32 3BaKEHOI0 METPUKOIO
MoAi0HOCTI, MO0 HE MOTpedye MOMEPEeIHHOT0 HaBYaHHS. Pe3ynbTaTél MOJEIIOBaHHS
MIATBEPAWIA YYTIUBICTh MITXOAY M0 MOBUIBHO PO3BUBAIOUMX J1e(PEKTIB, 30KpemMa
3HMKEHHS TPOIYCKHOI 3JaTHOCTI TertooOMiHHMKA. [lomanmpim  IOCIIIKEHHS
nepeadavarTh anpodailito MeToay Ha JaHUX peajbHOro 00’€KTa Ta 3aCTOCYBaHHS
METO/I1B MAIlTMHHOTO HaBYaHHS ISl aBTOMAaTUYHOI 1IeHTH(IKAIlT TUITIB Ae(hEKTiB.
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Abstract

This paper rewires the physical mechanism of lift-induced drag generation. The
principal methods for reducing induced drag are analyzed, including wing-geometry
optimization, high-aspect-ratio wings, and various winglet configurations. Particular
attention is given to the development of winglets, from the classical Whitcomb winglet
to Wingtip Fences, Blended Winglets, Sharklets, Raked Wingtips, and Split-Scimitar
Winglets. The final section considers promising directions for future winglet
development, including adaptive and morphing winglets, CFD optimization, bio-
inspired configurations. The CFD results demonstrate that the newly designed wing-
grid winglet, developed based on the concept of wingtip vortex disruption, can
effectively weaken the wingtip vortex and reduce aerodynamic drag. A flow simulation
was conducted to compare the baseline and gridded winglets at angles of attack from
10° to 15°. Drag increased with angle for both designs. The gridded winglet reduced
drag by approximately 2.06% at 15°, showing its greatest aecrodynamic benefit at higher
angles of attack.

Introduction

One of the major development priorities of the modern aeronautical industry is
improving the energy and aerodynamic efficiency of aircraft. Airlines are particularly
interested in reducing fuel consumption, increasing flight range, improving payload
capability, and reducing operating costs.

Aircraft fuel efficiency is influenced by numerous factors, including: aircraft mass,
engine efficiency, fuselage aerodynamics, wing geometry, flight speed, flight altitude,
aerodynamic efficiency of the wing. Among these factors, wing aerodynamic
efficiency plays a particularly important role. A wing generates lift, but at the same
time it produces aerodynamic drag. One of the major components of this drag is lift-
induced drag.

Lift-Induced Drag Generation

Lift 1s generated by the pressure difference between the upper and lower surfaces
of the wing. The pressure over the upper wing surface is generally lower, while the
pressure beneath the wing is higher.

Near the wingtip, this pressure difference causes air to flow from the lower surface
toward the upper surface. This process, combined with the forward motion of the
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aircraft, produces a three-dimensional rotational flow. The vortices generated at the
wingtips are known as wingtip vortices or trailing vortices. The primary airflow over a
wing is approximately in the chordwise direction. However, on a real finite wing, an
additional lateral component of airflow develops. Under idealized conditions, airflow
over a wing moves approximately from the leading edge toward the trailing edge. On
a real finite wing, however, the pressure difference between the lower and upper
surfaces produces airflow from the wing root toward the wingtip. This is referred to as
spanwise flow. Near the wingtip, this flow contributes to the formation of a rotating
vortex. The vortex system behind the wing induces a downward velocity component
in the surrounding airflow. This phenomenon is known as downwash [1,3].
Downwash changes the effective angle of attack experienced by the wing (Fig.1).
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Fig. 1. Effect of wing airfoil downwash
Source of the figure: author's development based on [1]

The induced angle of attack can be expressed as:

where: a; - induced angle of attack, o - downwash velocity, V - flight velocity.
As aresult of downwash, the lift vector is tilted rearward. The rearward component
of the lift vector acts opposite to the aircraft's forward motion. This component is lift-

induced drag. According to classical lifting-line theory, the coefficient of induced drag
can be expressed as:

7-AR-e
where: C, - induced drag coefficient, C, - lift coefficient, AR - wing aspect ratio,
e - Oswald efficiency factor. The lift distribution over a real wing is not perfectly
elliptical. For an ideal elliptical lift distribution: e=1. For a real wing: e<I.

Thus, according to these formulas, lift-induced drag increases with increasing lift
coefficient and decreases as the wing aspect ratio increase.

D;
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Methods for Reducing Lift-Induced Drag

The principal methods for reducing induced drag include: Wing-geometry
optimization, application of Wingtip devices, Flight-condition optimization.

One of the most effective methods for reducing induced drag is increasing the wing
aspect ratio. This principle is widely used in: gliders, reconnaissance aircraft, long-
range aircraft, modern commercial aircraft. For example, high-performance gliders
may have: AR>20. However, increasing wingspan also leads to: increased structural
weight and complexity. Therefore, simply increasing wingspan is not always the
optimal solution.

Another method of reducing induced drag is wing twist. Reducing the angle of
attack toward the wingtip decreases the local lift generated in this region. The purpose
of wing twist is to optimize the spanwise lift distribution and control aerodynamic
loading near the wingtip [4].

However, one of the most effective methods for reducing induced drag is the use
of winglets - an additional aerodynamic surface installed at or near the wingtip. Its
primary purpose is to modify the flow around the wingtip and reduce the aerodynamic
penalties associated with trailing vortices.

A properly designed winglet can: reduce wingtip vortex intensity, reduce induced
drag, improve the L/D ratio, reduce fuel consumption.

Operating Principle of a Winglet

The high pressure beneath the wing tends to drive airflow toward the low-pressure
region above the wing. The wingtip provides a natural path for this flow. A winglet
modifies the pressure field and the flow structure near the wingtip. The basic physical
process can be represented as: Pressure difference — spanwise flow — wingtip vortex
— downwash — induced angle of attack — induced drag. With a winglet, this process
becomes: Pressure difference — controlled spanwise flow — modified vortex structure
— reduced vortex intensity — reduced induced drag.
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Fig. 2. Principle of a Winglet
Source of the figure: [13]

A winglet does not completely eliminate the vortex. Instead, it changes its strength,
position, and spatial distribution (Fig.2).

Let us examine the evolution of winglets. During the 1970s, NASA engineer
Richard Whitcomb investigated the use of additional vertical surfaces at the wingtip —
Whitcomb’s winglet (Fig. 3). The concept developed by Whitcomb became one of the
foundations of modern winglet technology. Research demonstrated that appropriately
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designed wingtip surfaces could improve aerodynamic efficiency without requiring
major modifications to the entire wing structure.
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Fig. 3. Whitcomb’s winglet
Source of the figure: [14]

A Wingtip Fence is an additional aerodynamic surface mounted at the wingtip. It
may incorporate surfaces extending both above and below the wing plane. Wingtip
Fences were widely used on several Airbus commercial aircraft designs (Fig. 4).

A Blended Winglet is a wingtip device that transitions smoothly from the wing
surface into an upward-curved winglet. Compared with a conventional sharp-edged
vertical winglet, the smooth transition reduces local flow separation and interference
at the winglet-wing junction. Blended Winglet technology has been widely applied to
various Boeing 737 configurations. The use of blended winglets can reduce fuel
consumption and improve aircraft operating efficiency, particularly during long-range
cruise operations.

The Sharklet is a modern wingtip device developed by Airbus. Its primary purpose
is to increase the effective aerodynamic aspect ratio and reduce induced drag. Sharklets
are used on the Airbus A320 family. Their aerodynamic benefits are particularly
relevant during longer flights, where fuel efficiency plays a major role in operating
€conomics.

Boeing has developed a new type of wingtip, informally called "double feather,"
for its new B-737MAX family of aircraft. This two-part winglet features a larger
section pointing upward, while the smaller section points downward. This design offers
a 1.5% improvement over existing winglets.

The Split-Scimitar Winglet is an advanced wingtip configuration. It consists of:
an upward-curved primary winglet and an additional downward-pointing lower fin.
These two elements act together to modify the wingtip vortex structure. Split-Scimitar
Winglets have been applied to various Boeing 737NG configurations.
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Wingtip Fence

Split-Scimitar Winglet

Fig. 4. Type of winglets
Source of the figure: Authors’ compilation based on [15]

The Spiroid Winglet represents a more complex wingtip concept. Its geometry can
form a partially closed three-dimensional contour (Fig.5). The primary objective is to
redistribute and control the energy associated with the wingtip vortex system. The
Spiroid concept is particularly interesting because it uses a different three-dimensional
geometry to influence the wingtip flow and potentially reduce induced drag.

s

Drooped Winglet

Fig. 5. Type of winglets
Source of the figure: [16, 17, 18]

Bird wings provide a natural example of vortex-flow management. Some birds
have separated feathers at the wingtip. Such structures help distribute the strong tip
vortex into several weaker vortical structures. Inspired by this natural mechanism,
researchers can investigate: multi-element wingtips, feather-like wingtip structures,
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micro-winglets, bio-inspired vortex-control devices. This approach is particularly
promising for small UAVs.

In birds the feathers at the ends of the wings diverge and break one powerful vortex
into several weaker one. Wing Grid multiple plates at the wingtip that break up
vortices. Unique and experimental, aiming for drag reduction.

A Drooped Winglet is a wingtip device that extends downward or is inclined
downward relative to the wing plane. Its purpose is to modify the wingtip vortex
structure in a different way from conventional upward-oriented winglets. Such
configurations may be particularly interesting for low-speed flight conditions and
aircraft operating over a wide range of aerodynamic regimes.

Below is shown a comparison table showing the reduction in aerodynamic drag
achieved by different major winglet configurations (Table. 1). As can be seen from the
table, the spiroid winglet provides the best results.

Table 1.
Total Drag Reduction for Different Types of Winglets
N Winglet type Figure Total drag decrease
1. | Blended winglet ; 4-8 %
2, Spit scimitar / Double 5-9 %
feather
3. Spiroid winglet 7-12 %

4. Wing fence 2-5 %

5. Whitcomb’s winglet Qj 4-8 %
N\

6. Sharklets 4-7 %

7 Drooped winglet 2-5 9%

Advanced Evolution of Winglet Technology

The development of wingtip technology can be represented schematically as:
Whitcomb Winglet — Wingtip Fence — Blended Winglet — Sharklet — Split
Scimitar Winglet — Raked Wingtip — Adaptive Wingtip. This evolution reflects a
significant change in design philosophy. Initially, the primary objective was to reduce
wingtip-vortex strength. Modern design approaches consider the entire wingtip system
as an integrated aerodynamic structure.

Modern winglet design relies heavily on CFD (Computational Fluid Dynamics).
CFD methods can be used to determine: pressure distributions, velocity fields,
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turbulent flow characteristics, wingtip vortex structure, downwash, lift distribution,
drag distribution.

Conventional winglets have fixed geometry. One promising future technology is
the Adaptive Winglet. In such a system, the winglet geometry could change according
to flight conditions. For example: During takeoff the winglet configuration could be
selected to improve lift and takeoff performance; During climb the geometry could be
optimized to minimize induced drag, During cruise

The winglet could be configured to maximize lift-drug ratio. Such systems could
be integrated with: fly-by-wire systems, actuators, sensors, smart materials, artificial-
intelligence-based control systems.

A Morphing Winglet is a more advanced concept in which the geometry of the
winglet can change continuously. Such a system allows the winglet to be optimized for
different flight conditions rather than for a single design point.

Advanced composite materials play an important role in modern winglet
development. Their use enables: high structural strength, low mass, complex
aerodynamic geometries, integrated structural designs. Reducing winglet mass is
particularly important for large wingtip devices.

In the future, additive manufacturing may further expand the possibilities for
producing highly complex wingtip geometries.

One of the interesting and relatively less-studied areas i1s wing-grid technology.
The main idea of these concept is to break down and weaken the wingtip vortex. Based
on this principle, a new winglet configuration was designed, incorporating additional
cut-out openings forming a grid structure (Fig.6).

Fig.6. Grid Winglet Design
Source of the figure: author's development
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Fig.7. Solidworks Flow Simulation for the grided winglet
Source of the figure: author's development

A simulation was performed using Solidworks Flow Simulation for the baseline
winglet and the grided winglet at different angles of attack (Fig. 7). Based on the

obtained results, a diagram illustrating the dependence of the wing drag force on the
angle of attack was made (Fig. 8).
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Fig. 8. Dependence of Wing Drag Force on the Angle of Attack
Source of the figure: author's development
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The diagram shows that the drag force increases for both configurations as the
angle of attack increases from 10° to 15°. At lower angles (10°—11°), the slotted winglet
produces higher drag, whereas at 12°-14°, the results for both configurations are nearly
identical. At 15°, the use of the slotted winglet reduces the drag force from 337.429 N
to 330.466 N, corresponding to a reduction of approximately 2.06%. These results
indicate that the aerodynamic benefits of the slots are most pronounced at higher angles
of attack.

Conclusions

The problem of reducing induced drag cannot be solved through a single
technological approach. Increasing wingspan is an effective method, but it introduces
structural and operational constraints.

Winglets provide an alternative means of improving aerodynamic efficiency
without requiring a substantial increase in overall wingspan. For this reason, winglet
technology has become particularly important in commercial aviation. However, a
single winglet configuration cannot be considered optimal for all aircraft.
Consequently, modern winglet design represents a multidisciplinary engineering
problem involving aerodynamics, structures, materials, manufacturing, control, and
optimization [6, 8].

Lift-induced drag represents an important component of the aerodynamic drag of
an aircraft. Its formation is associated with the following physical sequence: pressure
difference — spanwise flow — wingtip vortex — downwash — induced angle of
attack — induced drag.

Winglets represent one of the most successful practical technologies for addressing
this problem. From the classical Whitcomb winglet to modern Blended Winglets,
Sharklets, Split-Scimitar Winglets, and Raked Wingtips, wingtip technology has
undergone significant evolution. The current development trend indicates that the
future winglet will no longer be considered simply an additional aerodynamic surface
attached to the wing. Instead, it may become an: Integrated Intelligent Wingtip System
combining: wing geometry, winglet geometry, active aerodynamic control, CFD,
artificial intelligence, smart materials, morphing technology.

The combination of CFD + Al + Multi-Objective Optimization is particularly
promising because it can enable simultaneous optimization of winglet acrodynamic
performance, structural requirements, mass, manufacturing complexity, economic
efficiency, and environmental impact.

For future research, an especially promising direction is the development of an Al-
based adaptive winglet for UAVs, in which the winglet geometry automatically
changes according to flight speed, angle of attack, aircraft mass, and other flight
conditions. Therefore, the future of winglet technology is associated not only with
improving existing configurations but also with the development of a new generation
of intelligent, adaptive, bio-inspired, and Al-optimized wingtip systems.

A flow simulation was conducted to compare the baseline and gridded winglets at
angles of attack from 10° to 15° (Fig. 7). Drag increased with angle for both designs.
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The gridded winglet reduced drag by approximately 2.06% at 15°, showing its greatest
aerodynamic benefit at higher angles of attack.
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Abstract. This article theoretically substantiates the conceptual foundations of
integrating bio-art into the STEAM education system when teaching biological
disciplines. Based on a systematic review of peer-reviewed scientific literature (2020—
2026), the didactic potential of key bio-art domains (agar art, biomycelial design,
bacterial cellulose) is structured and mapped to biological curriculum topics. An
interdisciplinary STEAM learning cycle combining laboratory experiments, bio-
design, and bioethical reflection is developed. To prevent non-scientific fabrication of
empirical data, this study is conducted as a conceptual review. A rigorous methodology
and empirical research protocol are formulated for future experimental validation,
detailing sample parameters, evaluation rubrics, and statistical testing procedures.

Keywords: bio-art, STEAM education, biology teaching, interdisciplinarity, agar
art, biomycelium, bioethics, empirical research design.

1. Introduction

Background. Modern transformations in secondary and higher biology education
demand a shift from isolated, rote discipline-based learning toward integrated,
interdisciplinary comprehension of living systems. Under the rapid expansion of
synthetic biology, molecular genetics, and nanobiotechnology, traditional reproductive
teaching methods often struggle to foster deep student engagement and systemic
critical thinking. In response, international educational research has prioritized the
STEAM framework (Science, Technology, Engineering, Art, Mathematics), which
embeds creative art practices into the scientific and technological matrix (Conradty &
Bogner, 2020; Lazoudis & Alexopoulos, 2023).

Research Problem. Despite the widespread endorsement of STEAM education,
the 'Art' component is frequently operationalized superficially as mere technical
illustration or decorative framing. Simultaneously, bio-art—a contemporary art
movement utilizing living organisms, microbiological cultures, fungal mycelium, and
bio-composites as primary artistic and conceptual media—remains underutilized in
formal biology curricula. This creates a significant research gap between the
recognized didactic value of bio-art for visualizing complex metabolic and cellular
processes (such as pigmentogenesis, morphogenesis, and biodegradation) and the lack
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of formalized pedagogical models for its systematic implementation in biology
classrooms.

Literature Context. The didactic integration of art and natural science has been
analyzed by Madden et al. (2021) and Perignat & Katz-Buonincontro (2020). The
specific pedagogical utility of microbial art (agar art) in microbiology education is
highlighted by Sosa-Martinez et al. (2022) and Xue et al. (2021). The educational
application of fungal mycelium and bacterial cellulose in sustainable bio-design is
examined by Camere & Karana (2020) and Azzarello et al. (2022). Bioethical
reflection and aesthetic engagement with living systems are explored by Tavakoli et al.
(2021). Building upon these contemporary studies (2020-2026), this paper addresses
the need for a unified conceptual framework.

Research Objective. The objective of this study is to theoretically substantiate and
develop a conceptual model for integrating bio-art as an innovative didactic tool within
STEAM-based biology instruction.

Research Tasks. To achieve this objective, the study addresses four tasks: (1)
analyze contemporary literature (2020-2026) on STEAM pedagogy and bio-art; (2)
construct a didactic matrix aligning bio-art media with specific biology curriculum
topics and STEAM competencies; (3) design a closed structural-functional STEAM
learning cycle; and (4) formulate a rigorous empirical research protocol for future
experimental validation.

2. Literature Review

Recent literature demonstrates that effective science education relies heavily on
context-based, inquiry-driven learning frameworks (BepOuukuit & Jlapuonona, 2020).
Conradty & Bogner (2020) argue that integrating artistic inquiry into STEM subjects
significantly enhances intrinsic motivation, self-efficacy, and conceptual retention
across diverse learner populations.

In the domain of microbiology education, Sosa-Martinez et al. (2022) and Xue et
al. (2021) demonstrate that 'Agar Art—the creation of visual imagery using
chromogenic bacterial cultures on agar plates—transforms abstract microbial concepts
into tangible, visual phenomena. Students practicing agar art master aseptic technique,
streak-plating methods, and bacterial growth dynamics more effectively due to the
immediate visual feedback provided by living cultures.

Regarding bio-materials and ecological education, Camere & Karana (2020) and
Azzarello et al. (2022) examine the pedagogical value of growing mycelium-based
composites and bacterial cellulose (SCOBY). Their findings show that working with
living fungal and bacterial matrixes introduces students to circular material science,
biodegradation, and bio-fabrication, shifting their perspective from passive resource
consumption to active ecological co-creation.

Furthermore, Tavakoli et al. (2021) and Lazoudis & Alexopoulos (2023)
emphasize that bio-art provides an irreplaceable avenue for bioethical reflection.
Engaging with living organisms within artistic frameworks prompts students to
critically evaluate the ethical boundaries of biotechnological manipulation, genetic
intervention, and human-nature interactions.
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3. Theoretical and Methodological Framework

This study adopts a conceptual review methodology. To maintain strict scientific
integrity, no empirical data (such as participant samples, pre/post-test scores, or survey
percentages) have been fabricated. Instead, the paper distinguishes between three
distinct epistemological levels: (1) confirmed findings from peer-reviewed literature
(2020-2026); (2) author-developed conceptual frameworks and didactic matrices; and
(3) a prospective empirical research protocol designed for future experimental testing.

The theoretical framework synthesizes the principles of context-based education
(Bepounkuii & Jlapuonona, 2020), inquiry-based science education (Madden et al.,
2021), and the 'Deep STEAM' paradigm (Lazoudis & Alexopoulos, 2023).
Methodological procedures include systematic literature analysis, didactic comparative
analysis, and structural-functional pedagogical modeling.

4. Theoretical Results and Conceptual Model

Based on the systematic analysis of recent literature, we synthesized a didactic
matrix that maps key bio-art domains to specific biological subjects and STEAM
competencies (Table 1).

Table 1. Didactic matrix mapping bio-art domains to biology topics and STEAM

competencies
Bio-Art Domain Biological Target Biological Formed STEAM
Medium / Concepts Competencies
Organism
Agar Art Chromogenic Microbiology: Streak-plating
(Microbial Art) bacterial strains bacterial metabolism, | technique,
(Micrococcus pigmentogenesis, microbiological
luteus, Serratia colony morphology, sterility, spatial color
marcescens) aseptic rules composition, lab
safety
Biomycelial Basidiomycete Mycology & Bio-structural
Design mycelium Ecology: fungal engineering,
(Pleurotus hyphae structure, sustainable material
ostreatus, lignocellulose design, circular
Ganoderma degradation, bio- economy modeling
lucidum) composites
Bacterial Symbiotic culture Biochemistry & Project-based bio-
Cellulose Komagataeibacter | Biotechnology: design, eco-friendly
xylinus (SCOBY cellulose plastic alternatives,
matrix) biosynthesis, bio-fabrication skills
polymer
nanostructures,
fermentation
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Table 1 establishes that integrating bio-art into biology instruction does not
compromise scientific rigor; rather, it anchors theoretical knowledge in hands-on,
aesthetic bio-fabrication.

CLOSED INTERDISCIPLINARY STEAM CYCLE BASED ON BIO-ART

1. SCIENTIFIC PHASE (Science): Theoretical study of organism physiology & metabolic
pathways

!
2. ENGINEERING PHASE (Technology & Eng.): Lab experimentation, inoculation & bio-

fabrication

!
3. CREATIVE PHASE (Art & Math): Aesthetic composition, spatial modeling & growth

observation

!
4. REFLECTIVE PHASE: Bioethical evaluation, critical debate & ecological impact analysis

Figure 1. Structural-functional diagram of the closed interdisciplinary STEAM

learning cycle based on bio-art
Source of the figure: author's development

5. Discussion and Empirical Research Protocol

Comparative Analysis with Contemporary Literature. Comparing our conceptual
model with recent findings (Madden et al., 2021; Lazoudis & Alexopoulos, 2023)
indicates that while traditional STEAM initiatives incorporate conventional visual arts,
integrating bio-art establishes a 'Deep STEAM' paradigm. In this model, living
organisms act simultaneously as scientific subjects and aesthetic media, providing
immediate organic feedback on experimental precision.

Protocol for Future Empirical Research. To provide a clear roadmap for subsequent
experimental validation without fabricating data, we formulate a comprehensive
empirical research design:

1. Sample and Educational Setting: Target population consists of undergraduate
students in biology and pedagogy programs (planned sample size N = 60-80).
Participants will be randomly allocated into a Control Group (CG, following standard
laboratory manuals) and an Experimental Group (EG, experiencing the bio-art STEAM
cycle) over a 15-week academic semester.

2. Evaluated Variables and Diagnostic Tools: (A) Cognitive Domain: validated
pre/post-test assessing conceptual understanding of microbiology and mycology; (B)
Practical Skills: a 5-point rubric evaluating laboratory sterility, streak-plating
precision, and bio-fabrication quality; (C) Bioethical and Affective Domain: a
standardized 5-point Likert scale questionnaire measuring environmental
responsibility, bioethical awareness, and learning motivation.

3. Statistical Analysis Plan: Data normality will be tested via the Shapiro-Wilk test.
Between-group differences will be evaluated using independent samples t-test (or
Mann-Whitney U-test for non-normal distributions). Effect size will be calculated
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using Cohen's d. Internal consistency of survey instruments will be verified via
Cronbach's alpha (target a > 0.75).

6. Conclusions

This study theoretically substantiates the conceptual foundations of integrating bio-
art into STEAM-based biology education. By synthesizing contemporary peer-
reviewed literature (2020-2026), we developed a structured didactic matrix linking
bio-art media (agar art, biomycelium, bacterial cellulose) with core biological concepts
and STEAM competencies. A closed structural-functional STEAM learning cycle was
established, and a detailed empirical research protocol was formulated to guide future
practical testing.

Significance and Limitations. The theoretical significance lies in defining the
didactic mechanisms of 'Deep STEAM' through living systems. The practical value
consists of ready-to-use matrices and experimental frameworks for university biology
educators. The primary limitation is the study's conceptual nature; empirical validation
through classroom intervention represents the necessary next step.
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Abstract.

How reported earlier [1] amides of 1-adamantylglycine have high antivirus activity
in vitro. These synthesis through N-acyl cloranhydrides gives low yields, and it’s
impossible in any cases.

Keywords. Oxazolones, thiohydantoines, N-substituted a-aminoasides.

Oxazolones as intermediates during amides, hydrazides and esters of N-acyl-a-
aminoacids synthesis possess the advatages to be produced under mild conditions with
high yields and to open with the help of nucleophilic reagents. The yields of the dinal
products in this method were 70-80%. Acetic anhydride and dicyclohexylcarbodiimide
have been used in oxazolones synthesises as dehydrogenative agentes. The yields were
15-25% higher in the last case. The described method allowes someone to use
adamantylcontaining oxazolones for synthesis natural peptides analogies.

0
R{CHCOOH  pcpcup R R3RaNH  NHCOR, R;CHCOOR;
— 0 — R,CHCNR,R '
R1 = H-, CH3-, 1-Ad-; R,

R2,R3,R4 = H-, Alk-, Heteryl-; RsOH

R5 = CH3-, C2H5-.

Thiohydantoines are formed by cyclization of a-aminoacids phenylthiocarbamoyl
derivatives by acidic agentes action. This reaction is used for the determination
aminoacids followance of peptides for Edman’s. We have found that thioures forming
under heating methyl-1-adamantyl glycine ester with various isothiocyanates in
benzene give thiohydantoines spontaneously with quantitative yield. The PMR
spectrums analysis has shown produced thiohydantoines to exist in solution as thioenol
form exclusively. For example, Ar = Ph: 7.8 ppm, SH; 3.57 ppm, singlet CH. The
obtained substances could be interesting as matters for biological study.

o)
H ArNCS H Ar
cl:—COOCH3 T C—COOCH; —» /’l
-
N SH

H HN—C—NHAr
2 I
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Enantiomeric derivatives of N-substituted a-aminoasides are used for chiral
phases obtaining employed in GLC [2]. We have obtained new N-adamantylcontaining

esters of L- and D-alanine, L- and D-valine and L-proline, which are hydrolised in
alkaline medium to correspondive N-acyl-a-aminoacides.

@(CHZ),,CNHCH COOH @(CHz)n:r}j @—Qsoi}j

= CHj-, (CH;),CH-
R—H CH3-, CoHs5n=0,1 R=H- CH3,C2H5, n=0,1 R = H-, CH;-
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HEPEI'OBOPHE INIEPEITPU3HAYEHHSA 3AB/IAHD 1
PECYPCIB IT-IIPOEKTY CIIEHIAJII3OBAHUMM HII-
ATEHTAMUA

boes Ouexcanap IlerpoBuy,
acIripaHT
Hartionansauit yaiBepcuteT «OechKa MOMITEXHIKA

Beryn. HenmoctynHicTh BUKOHABIS, 3MiHAa MpIOPUTETIB ab0 yTOYHEHHS
TPYJOMICTKOCTI TOPYIIYIOTh YMHHI Tpu3HaueHHA B [T-mpoexti. 3aMiHa OJHOTO
pecypcy MOKe CIPUYMHUTH 3aTPUMKY 3aJICKHUX POOIT 1 MEepEeBaHTAXEHHS 1HIIUX
y4acHUKIB. [lociiKeHHs TIaHyBaHHS 32 HEBU3HAYEHOCTI PO3IJIAIA0Th PEAKIII0 Ha
Takl 3MIHH K OKpeMy 3aJady HIATpUMAaHHS 3AiiicHeHHocTi po3kiany [1]. s IT-
KOMaH/IM BXKJIMBO TAaKOX 30epiraTu y3ro/pkeHi 3000B’s13aHHS Ta HE nepe0y10ByBaTU
po0OTH, IKUX MOJisl HE CTOCY€ETHCS.

[TeperoBopHUil pO3MOALT 3aBJaHb MAa€ TEOPETUUHY OCHOBY B mpoTokoii Contract
Net, A€ OrosiomeHHs MOTPeOH, MOJAHHS MPOMO3MIIM Ta MOrOJKEHHS BUKOHABIIS
YTBOPIOIOTH IIUKJI B3aeMO/i1 [2]. BonHodac cam 0OMiH IPONO3ULIISIMU HE BU3HAYAE, SIK
MOPIBHIOBATH BapTICTh, KOMIIETEHIIII Ta CTaH pecypciB. Y OaraTokBamidikaiiiHomMy
IJIaHYyBaHHI pIBEHb HABUYOK BIUIMBA€E HA JIONYCTUMICTh IPU3HAYEHb 1 MLUIBOBI
NMOoKa3HUKU  1poekTy [3]. Tomy meperoBopu HEOOXIJHO MOB’A3aTH 3
0araToKpuTEPiaIbHOIO OLIHKOIO Ta CIIBHOIO MEPEBIPKOI0 PECYPCHUX OOMEKEHbD.

Mera po6oru. Po3pobutu miaxig A0 MNEPEeroBOPHOTO Mepernpu3HayYeHHs
He3aBeplleHux 3aBaanb [T-npoekty cnenianizopanumu LlI-arenTamu, sikuil noeanye
MOAIEBUI 3ammycK, (OpMyBaHHS albTEPHATHB 1 iX Y3TOJKEHHS 3a BIANOBIIHICTIO
KOMIIETEHIII, BapTICTIO, 3aBaHTAXCHHSIM, HAKOIMMYCHOIO BTOMOIO Ta PH3UKOM.
Pesynbrarom mae Oyt JOMyCTUMUN HAOIp MOTOHKEHUX 3MiH, a 32 HEMOXKJIMBOCTI
HOTO OTpUMaHHS — OOTPYHTOBAHM 3aITUT HA PIIIEHHS MEHEKEpA.

OcHoBHa yacTuHA Po060TH. [IpOEKT MOMAETHCA YMHHUM TUIAHOM, Tpadom
3aJIeKHOCTEH 3aBaHb 1 KaJIGHJapsIMU IOCTYIHOCTI pecypciB. Pecypcamu BucTynaroTh
BHUKOHaBIL abo komanu; I-arenTu € nporpaMHUMH ydacHUKaMH IJIaHyBaHHsI, a HE
3aMIHOIO0 IIMX BHUKOHABIIIB. JIJIs 3aBOAaHHS B1JOMI BUMOTH JI0 HaBHYOK, 3aJIMIIKOBA
TPYAOMICTKICTh 1 JONYyCTHME BIKHO BHWKOHaHHs. [l pecypcy BpaxoBYIOThCS
KOMIETEHIIIi, CTaBKa, MIATBEpPKEHI 3000B’sI3aHHS Ta OIllHKA JIOCTYIHOT
MPOJYKTUBHOCTI. PillIEHHSI CTOCYETHCS JIUIIE Ti€l YaCTUHU POOOTH, SIKY ILI€ MOKHA
3MIHUTH.

[leperoBopu 1HIIIIOIOTHCS MIATBEPKEHOIO TMOMAIEI0: BTPATOIO JIOCTYMHOCTI,
3MIHOIO BUMOT a00 MPOrHO30BAaHUM IMOPYIIEHHSAM CTPOKY YHM PECYpPCHOI MICTKOCTI.
[ToBimOMIIEHHST MICTHTBH JKEPENO, 4Yac CIOCTEPEKEHHS, iMeHTHU(dIKaTop Tomii Ta
Bepcito many. [loBropu 00’ €qHYIOTHCS, a 3aCTapiyil BIIOMOCTI HE BUKOPHCTOBYIOTHCS
JUIs aBTOMATHUYHOTO 3acTocyBaHHs 3MiH. [licias 3amycky BHM3HaudaeThCsi 00JacTb
MIEPETOBOPIB, [0 OXOILUTIOE MPOOJIEMHI 3aBJIaHHS, IXHI CYTTEBI 3aJIEKHOCTI Ta CIUIbHI
nedIUTHI pecypcu. 3aBepiiieHi poOOTH 3THINAIOTHCS HE3MIHHUMU.
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OyHK1IT pO3NOAUIAIOTECS MK areHTaMu 3aBAaHb, PECypCiB, CTPOKIB 1 PU3HKIB.
ATeHT 3aBJaHb 3a/la€ BUMOTH Ta MEXi MOXXIMBUX 3MiH, areHT pecypciB ¢opmye
KaHJIUIaTIB 13 TOCTYITHUMU YaCOBUMHM BiKHAMHU. ATEHT CTPOKIB IIEpEBIpsIE 3aI€KHOCTI
il HaCTTiAKY JIJ1s1 KOHTPOJIBHUX JIaT, areHT PU3HKIB OIIHIOE HEBU3HAYEHICTh BUKOHAHHS
Ta nepenadi poootu. KoopauHatop Beae payHaAu oOMiHY, (IKCye CYNEPEUHOCTI M
rOTy€ Y3TO/UKCHWH Hallp albTepHATHB. TakuM YWHOM, OJIHA IPOIIO3HIis
NepeBIPSETHCS 3 KITBKOX (DYHKITIOHATBHUX TTO3HITIH.

[lepmuit payHa MOYMHAETHCS 13 3aMUTy Ha TMepenpu3HAdYeHHA. Y BIAMOBIiI
BKa3yIOThCS KaHIUAAT, 00CSIT poOOTH, MOYATOK 1 3aBEPIICHHS, OYIKyBaHa BapTiCTh,
MPUNYIIEHHS Ta CTPOK YHMHHOCTI mpomoswmii. HesmilicHeHHa  BiImoBiab
CYNPOBOKYETHCS IPUIMHOIO BiIMOBHU, HAIIPUKJIIA] OpaKkoM HaBUUYKH a00 MEPETHHOM
kaneHaapis. lle mae 3Mory HacTymHOMY payHIy 3MIHUTH KOHKPETHY YMOBY: dac
MOYATKy, YAaCTKy y4YacTl YU CKJIaJ BUKOHABI[IB. YCTyNKa HIOJ0 CTPOKY J03BOJICHA
JIMIIIE B MEXaX 3aTBEPXKEHOTO PE3EPBY.

Jlo OIliHIOBaHHSI 3aCTOCOBYETHCSI (IIBTP KOPCTKUX OOMexeHb. [lepeBipstoTbes
00OB’SI3KOBI KOMIIETEHIIl, JOCTYMHICTh, 3aJ€XKHOCTI, TI'pPaHUYHA MICTKICTh 1
HEJIOMYCTHUMI TO€HAHHS poOiIT. SKiio OrokeT abo nara € AUPEKTUBHUMH, BOHU
TaKOX HajiexaTh 10 1boro ¢uibTpa. Huszbka BapTiCTh HE KOMIIEHCY€E BIJICYTHOCTI
HeoOx1aHo1 kBamiikaiii. [Tporno3uiii, mo MpolIUIM NEPEeBIPKY, MOPIBHIOIOTHCS 32
HOPMOBAHMMH TOKa3HUKAMHU, MPUYOMY BHIIIA OI[IHKA BIJMOBIJHOCTI KOMIIETEHIIIN €
0a)XaHO0, a 3pOCTaHHsS PEIITH MOKa3HHUKIB — HeOakaHuMm. i1 momycTumoi mapu
«3aBIaHHS — PECypC» BUKOPUCTOBYETHCS OLlIHKA BTPAT:

JG@.jt) = a;(I = q(Q,j)) + axc(i,j,t) + azu(,t)
+ a4f(j, t) + a57‘(i,j, t) .

TyT1Taj Mo3Ha4al0Th 3aBJIaHHS 1 pECypcC, t — MOMEHT IJIaHYBaHHS;  XapaKTEPU3ye
BIIMOBIIHICTh KOMIIETEHIIIH; C — BapTICTh; U — 3aBAHTAXKECHHS MICIs MpUu3HayeHHs; f —
MPOTHO3HY HAKONMUYEHY BTOMY; I' — PU3UK HEBHKOHAHHS. ¥YCl NMOKa3HUKHU HaJIEXKAaThb
BIJIPI3KY BIJl HyJISl 10 OAMHMUII. Baru o € HeB1J1’€MHUMHU, TXHS CyMa JOPIBHIOE OJIMHHIII.
Mexi HopMyBaHHS (PIKCYIOTBCS IO payHAY MEPEroBOPIB 1 OJHAKOBO 3aCTOCOBYIOTHCS
710 BCIX KaHIMJATIB, 00 CKJIaJI MPOMO3HUII HE 3MIHIOBAB MKy TTOPIBHIHHS.

HakonuueHa BTOMa pO3MIIANAEThCS SK IUIaHyBajbHA OLIHKa TPUBAJIOroO
IHTEHCHMBHOI'O HaBAaHTaXXCHHsI 3 ypaxyBaHHSAM IeploJiB BiAHOBJICHHS. BoHa He €
MEIUYHUM BUCHOBKOM IIIOJI0 TMpaIliBHUKA. 3a BIJACYTHOCTI JOCTOBIPHUX JaHUX
BUKOPHCTOBYIOTHCSI KOHCEPBAaTUBHA OIIHKA Ta MOTOJKEHHS 3 MeHepkepoMm. 1100 He
BpPaxoOBYBaTH OJHMH HACTIOK JBiYl, PU3HK BIJOKPEMIIIOETHCS B YK€ OI[IHEHUX
YUHHUKIB 3aBaHTAXCHHSA W BTOMH a00 Bard BIJAMOBIIHMX KPUTEPIiB CHIILHO
KaJIIOpPYIOThCSl HA ICTOPUYHUX €Mi304aX.

[HAMBIAYyaNbHO BHTIJHI MPOMO3MUIII 1€ HE YTBOPIOKOTH JIOMYCTHUMOIO IUIAHY:
KUIbKa areHTIB MOXYTh OJIHOYACHO MpEeTeHAyBaTH Ha ToW camuii pecypc. Tomy
KOOpPJIMHATOp TepeBipse KOMOIHALIl MpU3HAYEHb HA CIUIBHOMY KajeHaapi. Y pasi
KOH(JIIKTY BiH MOBEpPTa€ MOro yyacHMKaM KOHKpPETHE OOMEXKEHHS, a HEe 3arajbHy
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BHUMOTY TOJIMIINTH PIIICHHS. AT€HTH NMPOMOHYIOThH 1HII YacOBi BiKHA, PE3E€PBHOTO
BUKOHABIIS 200 MOTO/KEHY Tepenady yacTUHU poOoTu. BapTicTe mepenaui Ta yac
03HAHOMJICHHSI BKJIFOUAIOTHCS 10 OHOBJIEHOTO IIPOTHO3Y.

VY HacTynmHHUX payHaax 30epiraroThCs KilbKa JOMyCTUMUX KOMOIHAIIIN, a HE JIUIIIe
NOTOYHMM HalemeBmui BapiadnT. [loripmieHHsS OKpeMoi JIOKaJbHOI OIIHKH
JIOTTYCKA€ThCSI, SIKIIO BOHO 3HIMAE CIUIbHUN KOH(MIIKT 1 3MEHIITy€E O4YiKyBaHI BTpaTH
npoekty. He 3MiHIOIOTbCS BUMOTH O€3MEKH, AUPEKTHBHI MEXI Ta BXKE BHUKOHAHA
yacTuHa many. [licig KOXHOI YCTYNKH MOBTOPIOIOTHCS TMEPEBIPKH KOMIETEHIIIMH,
KaJeHaapiB 1 pu3uKy. BiAmoBigp areHTa 3 BHUCOKOIO BIEBHEHICTIO HE CKacCOBYE
BUSIBJICHOTO TTOPYIIIECHHS.

[leperoBopu  3aBEpIIYIOTHCS  TOTOMKCHHSIM  3MIHCHEHHOI  KOMOIHAIIii,
BUYEpPHAHHAM JIIMITY payHIIB ab0 MOSBOI HOBOI KpUTHYHOI mnoxii. IIpomixkue
pPEe3epBYBaHHS PECYPCY Ma€ CTPOK il Ta HE BBAXKAETHCS OCTATOYHUM TMPU3HAYCHHSIM.
ITepen 3acTocyBaHHSIM MEPEBIPSIETHCA aKTYaIbHICTh BEPCIi IJIaHy; BC1 OB’ s13aH1 3MIHU
MIATBEPIKYIOTHCS pa3oM. 3a po301>KHOCTI BEPCiil BUKOHY€EThCS TTOBTOPHA MEpPEBIpKa.
SIkmo anpTEepHATUB HEMAa€E, 00JAaCTh MOMIYKY PO3IIUPIOETHCS JIMIIE 3a JO3BOJICHUM
pIBHEM IeperyiaHyBaHHs, 1HAKIIE PIIICHHS IEPEAEThCS MEHEDKEPY .

PesyabTtatTn Ta 00roBopeHHsi. Jloriky TOpIBHAHHS  pO3IJISHYTO  Ha
PO3pPaxXyHKOBOMY TIPHUKJIaJAl 3aMIHA HEJOCTYIHOTO BHKOHABIA. TpH KaHIUAATH
3aJI0BOJIBHSIIOTh OOOB’SI3KOBI BUMOTH Ta MalOTh Y3TOJKEHI 4YacoBi BikHA. Baru
KOMIIETEHII1M, BAPTOCTI1, 3aBAHTAKEHHS, BTOMH 1 pU3UKY CTaHOBJIATH BiAmoB1IHO 0,30;
0,15;0,20; 0,151 0,20. YMOBHI HOpPMOBaHI MOKa3HUKU Ta OOUYKCIIEHI BTPATU HABEACHO
B Tabn. 1. Ile umocTpaiiss mpouexypu, a HeE pe3yJbTaTH BUMPOOyBaHHS Ha
KOPIOPATUBHHX MPOEKTAX.

Taoauus 1

[TopiBHSHHS TOMYCTUMHX KaHIUJATIB JJIs TIEpEPU3HAYCHHSI
IToxa3znuk Kangupar A | Kanagupar b | Kanaguaar B
BianoBigHICTh KOMITETEHITIH 0,95 0,85 0,90
BapricTs ¢ 0,30 0,40 0,35
3aBaHTaXCHHS U 0,90 0,55 0,65
Haxonunuena Broma f 0,80 0,30 0,40
Pusuk r 0,45 0,20 0,25
3BakeHi BTpatu J 0,4500 0,3000 0,3225
[Ipioputer 3a OLIHKOIO 3 1 2

[Tonpu Halikparry BiIMOBIIHICTE KOMIETEHITIN 1 HXKYY BapTICTh, KAaHAUIAT A Mae
HaWOUIbII CYKYIHI BTPAaTU Yepe3 3aBaHTAKEHHS, BTOMY Ta PU3MK. 3a 3aJaHMX Bar
nepesary orpumye kanauaar b. IIpore moro mpusHadyeHHs 3aCTOCOBYETHCS JIMIIE
Micasi MEepeBIpKU Bci€i 3MIHEHOI KOMOIHawii poOiT. Ko BUSBIEHO KOHQIIKT 13
KPUTHUYHUM 3aBJaHHSAM, KOOPJUHATOP TepeBipsie kaHauaata B abo 3amurtye 3MmiHy
yacoBOro BikHa. OTXe, peUTUHT KaHJAUJAATIB HE MiAMIHIOE Y3TOJIKEHHSI TUIaHY.
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YyTnuBicTh PIllIEHHS 0 MPIOPUTETIB MOXHA MPOCTEKUTH O€3 3MIHM BHXITHUX
naHux. Skmo Bara kommneTeHIiN 3pocrtae g0 0,60, a Baru BapTOCTi, 3aBaHTAXKECHHSI,
BTOMU ¥ pu3MKy cTraHoBiATh 1Mo 0,10, BTparn kanaumatie A, b 1 B popiBHIOIOTH
BianmosigHo 0,275; 0,235 1 0,225. TlepeBara nepexoauts 10 KaHauaara B. 3miHa Bar
Ma€ BIJMOBIAATH TOTO/HKEHIA TOMITHUINl TMPOEKTY, a HE BUKOPUCTOBYBATHCS IS
BUIIPABJIaHHS 3a3/aJIeT1[b 00paHOTO BUKOHABIIS.

CamMocTiiHUN pe3ysbTaT 3alpONOHOBAHOIO TMIAXOMQY IOJISTae B TMOETHAHHI
JIOKQJIbHUX OLIIHOK 13 TOBTOPHOIO NMEPEBIPKOIO CMIIBHOT 3/IIHCHEHHOCTI MiCIsl KOXKHOTO
payHnay. IIpoTokond pO3MEXOBYe TMPOMO3MINIO, pE3EPBYBAHHSI U  OCTaTOYHE
HiATBEPHKCHHS, TOMYy TOW CaMHUil 4acOBUW pecypc HE MOBUHEH OYTH HE3aJIIeHKHO
OOILSHUHN KIJIbKOM 3aBJaHHAM. BeneHHs )KypHaty IpUYHH B1IMOB 1 MOCTYIIOK pOOUTH
Nepenpu3HaYeHHs] BiITBOPIOBAHUM Ta Ja€ MaTepiai ISl MOAANBIIOr0 YTOYHEHHS
MOPOT'iB 1 Bar.

Jlnst eMIipyuyHOi MEpEeBIPKH AOLUIbHE MOPIBHSIHHSA 3 BUOOPOM HaNEIIEBIIOrO
JOIyCTUMOTO ~ KaHJaujaTa, MPU3HAYEHHSIM 32 MaKCUMAJIbHOIO BIJIMOBIIHICTIO
KOMIIETEHIIIM 1 IEHTPaJi30BaHUM IOIIYKOM 3a TUMHU camMuUMH kpurtepismu. [lomii,
KaJIeHaapi Ta OOMEXEHHs MaroTh OyTh oaHakoBUMH. OIIIHIOBAaTH CIIIJI YacTKy
3MIMCHEHHUX PIllIeHb, 3aTPUMKY POOIT, BapTICTh 3MiH, KUIBKICTb PayH[IB 1 4ac
oOuucinenb. [lopiBHsSHHA 0€3 KpUTEpil0 BTOMU Ta 0€3 MOBTOPHOI KaJleHJapHOi
NEPEBIPKU JT03BOJIUTH OKPEMO JOCHIIUTH IXHIA BHECOK.

OOMeXeHHsI TOB’si3aHI 3 TOYHICTIO OILIHOK MPOAYKTUBHOCTI, ITOBHOTOIO
KaJICHIApiB 1 MOXJIMBUM 3pPOCTAHHSM KUIBKOCTI MOBiIOMJIEHb. BToma Ta pusuk
noTpeOyIOTh NEPEBIPKU HA TAHUX KOHKPETHOI opraHizaiii. CKIHUeHHUH JIIMIT payH/IiB
3a0e3neyye 3aBEpIICHHS MPOLEAYpH, aje He TapaHTye TI00aibHO ONTUMAJIHLHOTO
mia”Hy. 3a CymnepewIMBUX MPOTrHO31B, HEJOCTAaTHHOI 1HQopMalii abo BUXOdY 3a
JTUPEKTUBHI MEXK1 OCTATOYHE PIIICHHS 3aIUIIAETHCS 32 MEHEKEPOM.

BucHoBKH. 3anrpOOHOBAHO MiAX1] IO IEPErOBOPHOTO Mepenpru3HauYeHHS 3aBIaHb
1 pecypciB IT-poexty cnemianizoBanumu [lll-arenramu. Bin moegnye mosieBuit
3amycK, BIOOIp JOMYCTUMHUX KaHIUAATIB, OaraToKpuTepialibHE OIlIHIOBAaHHS W
Y3TOJIPKEHHS CIUTBHUX PECYpPCHHUX 3000B’si3aHb. PO3paxyHKOBUN TpHKIIAA MOKa3aB,
yoMy HalOUThI KBamidiKOoBaHWI a00 HaWACHICBIIMIA KaHIUIAT HE OOOB’SI3KOBO €
HaWKpaluM 3a CyKymHICTIO KputepiiB. [loBTopHa mepeBipka micis YCTYNOK 1
KOHTPOJIbOBaHE TMIATBEP/PKEHHS 3MIH 3a0€3MeuYyloTh METOJUYHY OCHOBY IS
MOAAJIBIIOT €KCIIEPUMEHTATBHOI MEPEBIPKH.

Cnucoxk jireparypu
1. Herroelen W., Leus R. Project scheduling under uncertainty: Survey and
research potentials. European Journal of Operational Research. 2005. Vol. 165, No. 2.
P. 289-306. DOI: 10.1016/j.ejor.2004.04.002.
2. Smith R. G. The Contract Net Protocol: High-Level Communication and Control
in a Distributed Problem Solver. IEEE Transactions on Computers. 1980. Vol. C-29,
No. 12. P. 1104-1113. DOI: 10.1109/TC.1980.1675516.

80



COMPUTER SCIENCE
THE MODERN DIMENSION OF INTERDISCIPLINARY RESEARCH: FROM THEORY TO
PRACTICE

3. Snauwaert J., Vanhoucke M. A solution framework for multi-skilled project
scheduling problems with hierarchical skills. Journal of Scheduling. 2025. Vol. 28. P.
289-310. DOI: 10.1007/s10951-025-00836-1.

81



COMPUTER SCIENCE
THE MODERN DIMENSION OF INTERDISCIPLINARY RESEARCH: FROM THEORY TO
PRACTICE

METO/J ITIEPEI'OBOPHOI'O PO3IIOALTY 3ABAAHD I
PECYPCIB IT-IIPOCKTY 3 YPAXYBAHHAM
KOMIIETEHTHOCTI, HABAHTAKEHHSA TA BTOMHU
BUKOHABIIIB

I'opaaik Ouexciii €BrenoBuy,
acmipast
Hartionansauit yaiBepcuteT «OechKa MOTITEXHIKA

Beryn. Posnoain 3aBganp [T-mpoekTy moTpeOye y3rokeHHsS KOMIETEHIIIN
BUKOHABI[IB, JOCTYITHOTO poOOYOTo Yacy Ta 3aJeKHOCTEeNd MIX podortamu. HaliBuia
kBamidikaliss HE 3aBKIM O3Ha4a€ HaWkKpamle MPU3HAYCHHS: 3ay4YCHHS
NepeBaHTaKEHOro (axiBusg MoOKe 3O0UIBIIMTH 3aTPUMKY W PHU3UK TTOMUJIKH.
Hezanexxuuit BuOIp BHMKOHABLSI JUIsl KOXKHOTO 3aBIaHHS TaKOX HE TapaHTye
3IIHCHEHHOCTI 3arajJlbHOTO IUIaHy, SIKIIO KUIbKa NMPU3HAY€Hb BUKOPUCTOBYIOTH TOU
caMHii OOMEXKEHHI pecypc.

[Tporokon Contract Net (opmanizye orosiomeHHs 3aBJaHb, NOJAHHS 3asBOK 1
BUOIp ydacHMKIB uepe3 meperoBopu [1]. umsa IT-mpoekty 1o cxemMy HEOOXITHO
JOTIOBHUTH CIUJIBHOIO TIEPEBIPKOIO 3asIBOK 1 HACIIJIKIB HAKOMMYEHHSI HABAaHTAKECHHS.
KanengapHi Tta pecypcHl oOMeXeHHS € 0a30BUMH CKJIAJOBHUMH 3a]lad MPOEKTHOIO
IJIaHyBaHHA [2]. Broma XapakTepu3ye OKpeMU CTaH BUKOHABLS UM HE 3BOIUTHCS 110
KUTBKOCTI B)K€ MPU3HAYEHUX TOJAWH: TOCTIIKEHHS pO3P13HAIOTH (P13UYHY, PO3YMOBY Ta
emotiiiny BroMy [3]. Tomy ii BpaxyBaHHSI HOoTpeOye 00epekHOI IHTepIpeTallli, a He
aBTOMATUYHOT'O OTOTOKHEHHS 3 IPOAYKTUBHICTIO.

Meta podoTu. Po3pobuT MeTo ] MeperoBOpHOTO PO3MOIITY 3aBIaHb 1 PECYPCiB
IT-npoexTy, sKuUW TOENHYy€E BIAMOBIIHICTG KOMIIETEHINIM 13 MPOTHO30BAHUMU
HAaBaHTa)XCHHAM, BTOMOIO, BapTICTIO Ta pPHU3UKOM IMpH3HaueHHA. Meron Mae
3a0e3nedyBaT CYMICHICTh 3asBOK Y 3arajJbHOMY IUIaHI W 30€peeHHS YMHHUX
JIOMOBJICHOCTEH, SIK1 HE TTOTPEOYIOTh MEPETIIsTY.

OcHoBHa yacTuHa podotu. [leperoBopu BenyTs crenianizobadi LlII-arenTu, o
MPEACTABIISIIOT 3aBAaHHs, PECYPCHU Ta IHTEpECH BUKOHABLIB. JIf0[IlMHA € BUKOHABLEM
MPOEKTHOI POOOTH; areHT (GopMye il mepeBipse MPOIO3HULIIO i Mpu3HaYeHHs. Broma
CTOCYEThCS JIIOAWMHU, @& HE MPOrPAMHOIO areHta. BuxigHuMuU AaHuMU € Tpad
3aJIEKHOCTEM, BUMOTH 10 KOMIIETEHIIIH, KaJleHJapi JOCTYITHOCTI, YUHHI NPU3HAYCHHS,
CTaBKH{ BapTOCTI Ta OLIIHKU PU3UKY. Y Cl1 3asBKH HAJIEKATh OJTHIM BEPCIi CTaHy MPOEKTY.

AreHT 3aBIaHHd (opMye JIOT 13 BUMOTaMM, YacCOBUM BIKHOM, OIOJKETOM 1
KpUTEPISIMA TIPUAHSTTS. ATEHTH PECypCiB MPOIMOHYIOTh BHKOHABIIS, CTPOK, 0OCST
pecypcy Ta oOrpyHTyBaHHS OIIHOK. [lepes meperoBopaMu BIITy4arOThCA MapH, K1 HE
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BIJITOBIIAIOTh MIHIMAJBHIA KOMIIETEHTHOCTI, ITOBHOBA)KEHHSIM a00 OOOB’SI3KOBUM
BuMoram. KopucHICTh TOIyCTUMOI 3asiBKM BU3HAYAETHCS TaK:

ne U;j — KOPHUCHICTh MPU3HAYCHHS 3aBJaHHS | BUKOHABITIO i; M; = BIIIIOBIIHICTH
KOMIETeHIiH; C;; — BapTICTh; L;rj — HaBaHTAXXEHHS TICJIS TPU3HAYCHHS, FL-J]c
IPOTHO30BaHUM 1HIEKC BTOMHM; R;; — pu3uK; @, f, v, 8, ) — HeBiL eMHl KoedilieHTw.
CkI1aioB1 HOPMYIOTBCS 32 CHUJIBHUMU IIKaJdaMu, a Baru (IKCYIOThCS 0 MOPIBHSHHSA
3as1BOK. Bucokuii 0an He KOMIIEHCY€E MOPYIIEHHS KOPCTKOI0 0OMEKEHHS.

HaBaHTakeHHs omnucye 3alHATICTh Y KOHKPETHOMY YacOBOMY BIKHI, TOJI SIK
1HJIEKC BTOMH BPaxoBY€ MOMEPEIHI Iepiogu poOOTH ¥ BiTHOBIICHHS. 11 iMiTaIlifHOTO
OLIIHIOBAHHS MO>KHA BUKOPUCTATH OOMEKEHE PEKypPEHTHE HAOIMKEHHSI:

F;(t + At) = clip[O'I]{Fi(t) + a;l;(t)At — b;[1 — ;(t)]At}.

ne F;(t) — mortounuii iHmekc; [;(t) — HOpMOBaHAa IHTEHCHUBHICTH POOOTH B
iHTepBaii; At — loro TpUBAIICTD; @;, b; — KOE(IlIEHTH HAKOIMYEHHS Ta B1THOBJICHHS
B 00EpHEHUX OJMHUIISAX YaCy; clip[a 0 O0OMEKEHHSI 3HAUEHHS 1HTEPBAJIOM BIJl HYJIS

1o oaunuil. Gopmysa € IHKEHEPHUM HAOIMKEHHSIM, a He (D1310JIOTTYHOI0 MOACILITIO
9K JiarHOCTUYHUM 3aco0oM. [Tapamerpu nmoTpeOyroTh KaaiOpyBaHHS; 3a BIICYTHOCTI
JAaHUX 3aCTOCOBYIOTh KOHCEPBATHUBHI CIIeHapil il 0OMeXeHHsI poO0Uoro 4acy.

Jl1st makeTa nMpu3HA4YEeHb MPOTHO3 NIEPEPAXOBYETHCS 3a MOBHUM KaJeHIapeM, a He
CYMOIO 130JbOBaHHMX 3asBOK. lle BaxiIuBO, KOMM JApyre 3aBAaHHA 3MIiHIOE
IHTEHCUBHICTh a00 yCyBa€ 3aruiaHOBaHy nepepBy. TpuUBaiIicTh poOIT HE CKOPOUYIOTh
MPOTOPIIIITHO 1HJEKCY BTOMU 0€3 OKpeMOi epeBipeHoi 3anexHocTi. [lepcoHanbhi a1
BUKOPUCTOBYIOTH JIMIIE B MOTOJIKEHOMY 00Cs31; MOSICHEHHS PILIEHHS MAa€ CIUPATUCS
Ha JOCTYIHI IPOEKTHI MOKA3HUKH.

ITosHauuMo OlHapHy O3HaKy NpH3HA4YeHHsA uepes X;; . Koxkne 000B’s3k0BE
3aBJaHHS OTPHMYE OJIHOTO BIJMOBIAAIHPHOTO BHUKOHABIA, a CIIUJIbHI PECypcH
MIePEBIPSIIOTHCS 32 YACOBUMHU 1HTEPBAJIAMH:

le-j = ], le] rijh‘[ < Bh’L"

l L

1€ Tijpr — TOTpeba NpHU3HAYEHHS B PECYpCi s MpOTArom inTepsany T; By, —
JOCTyITHA MICTKICTh. [HAMBiAyanbHUN pOOOYMN Yac TaKOX pPO3TIANAETHCA SK
oOMexxeHuii pecypc. J[omaTkoBO TEpEBIpsSIIOTHCS MOCTIIOBHICTH POOIT, OIOKET 1
rpaHWYHa MPOTHO30BaHAa BTOMA. 3a Je(IUUTy MOMYCTUMHUX IMPU3HAYEHb CHCTEMa
MPOTOHYE 3MIHY CTPOKY, IHIIUWA pecypc abo MOro/uKEHHS KEpPIBHUKOM, ajieé He
MPUXOBYE AePIIUT HOBTOPHUM HOPMYBAHHSIM OLIIHOK.

KoopnuHatop mNOpiBHIOE CYMICHI TaKeTH 3asBOK, a HE OOupae NepeMOXKIs
KOYKHOTO JIOTa HE3aJIEKHO:
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X" = argxrggé) inj Uij(X) — 2pD(X, X7)|.
LJj

ne X* — obpanuii posmoxin; 2(t) — MHOXkMHA JomycTumux miaHis; U;(X) —
KOPHCHICTh 3 ypaxyBaHHSIM cCHiabHOro kKamenmaps; D(X,X~) — BuTtpaTu 3MiHH
quHHOTO po3noAiny X~ ; Ap — xoeditieHT mTpady. BapTicTe mepexoay OXOmioe
nepeaBaHHs KOHTEKCTY Ta TOBTOPHY MIATOTOBKY. VY3K€ po3modari podoTu
3aXUIIAI0THCS B/ MEpeNpU3HAYCHHS, TOKH HE MOPYIIYIOTh YMOB JOITYCTUMOCTI.

[leperoBopHUil payH] OYMHAETHCS 3 OTOJOLIEHHS JIOTIB 1 300pYy JOMYyCTHMHX
3asgBoK. KoopAuHATOp MOBIIOMIISE MPUYMHU HECYMICHOCTI, MICIs YOTO areHTd
YTOYHIOIOTH CTPOKH, BUKOHABIIIB a00 pecypcHi makeTtu. JedinutHuii pecypc Moxe
OTPUMYBaTU IIJIBUILIEHY BHYTPIIIHIO I[IHy, SIKa CIIOHYKa€ 3alpoNOHYyBaTU
anbrepHatuBy. OHOBJICHHS IIHU HE 30UIblIy€e (DI3UYHY MICTKICTH 1 HE CKAacCOBYE
nepeBipok. PayHIu 3aBeplIyIOTbCS 3a Y3TOXKEHOTO JIOMYCTUMOTO IakeTa ado
BUYEPIIaHHS OIOKETY vacy.

[TonepenHbO MOTrOKEHUN MaKeT MPOXOAUTh PE3EPBYBAHHS pPECYpCiB 1
MIITBEPKCHHS] YYaCHUKIB. BUKOHAHHS T0O3BOJIAE€THCS JIMIIE JJIA CIUIBHOI Bepcii
KOHTPAKTIB. SIKIIO OJIMH 13 KPUTUYHUX YYACHUKIB BIIMOBIISIE, TIATOTOBJIEH] PE3€pBU
3BUIBHAIOTBCS, 4 HEBUKOHAHMN TAaKeT HE 3aIyCKaeThCcsl 4YacTKoBO. [loBTOpHI
MEPETOBOPU OXOILTIOIOTH TMOPYIICHEe MPHU3HAYEHHS Ta TOB’sA3aHi poOOTH; periTa
JIOMOBJIEHOCTEH 30€pIraeThCsl Miciisd NePEeBIPKU CyMICHOCTI. JKypHan MICTUTh BEPCIIO
CTaHy, 3asBKH, MPUINHY BIIXWICHHS i OCTATOYHE MPU3HAYCHHS.

Pe3yabTartn Ta 00roBopenHsi. Po3risiHeMO po3paxyHKOBUH MPUKIIAJ 13 JIBOMa
00OB’S3KOBUMHU 3aBIAaHHSMU Ta JBOMa KOMIIETEHTHUMHU BUKOHaBIsIMH A 1 b.
[TpoTsAroM KOHTPOJIHHOTO BiKHA KOXKHUW Ma€ IICTh BUIBHUX ToauH. BukoHaperps A
noTpedye Mo YOTUPH TOJMHU Ha 3aBAaHHSA, b — mo m’are. 3amaHl ajs MPUKIATY
KOPHCHOCTI TIEPIIOTO ¥ JIPyroro 3aBJaHb CTAHOBIATH g A BiamoigHo 0,83 10,78,
mist b — 0,66 1 0,74, 111 6anm Bke BpaxOBYIOTh BapTiCTh, HABaHTAKEHHS, MTPOTHO3
BTOMU Ta pU3UK. BUTpaTu 3MiHM MOYATKOBOTO TJIaHY MPUIHATO HYJILOBUMHU.

Taoauus 1
[TopiBHSIHHA MaKETIB MPU3HAYEHb Y PO3PAaXYHKOBOMY IPUKIaII
3aBmanHs 1 /2 A, rox b, ron Cywma OaniB JlonmycTumicTh
A/A 8 0 1,61 Hi
A/b 4 5 1,57 TaK
B/A 4 5 1,44 TaK
b/b 0 10 1,40 Hi

Hezanexuuit BuOip HaWBUIIO1 3asABKU NMpU3HAYa€e OOUJIBa 3aBIaHHSI BUKOHABIIO A
1 IepeBuIILy€e HOTro JOCTYMHICTh Ha JBI roauHU. CHUIbHUI BUOIp BIAXUIISAE LIEH TTAKeT
He3aJIe’KHO BiA Horo cymu OanmiB. Cepen NONyCTMMHX BaplaHTIB IepeBary Mae
MpU3HAaYeHHs nepuioro 3aBaaHHs A, apyroro — b. HaBeaeni naHi n1eMOHCTpPYIOTH
poOoTy mpaBWia, a HE € pe3yJbTaTOM EKCHEPUMEHTAIBHOIO BHUMIPIOBAHHS
MPOTyKTUBHOCTI KOMaH/IH.
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SIKII0 TPOTrHO3 BTOMH A TIEPEBHIIY€ BCTAHOBJIEHY MEXY HaBITh AJI OJIHOTO
3aBJaHHs, 00MIBA paHillle A0MyCTUMI MaKeTH 3 HOT0 y4YacTIO BUITYy4atoThCsl. OCKIITBKU
b He Moyke BUKOHaTH 00MIB1 pOOOTH B 3aJaHOMY BIKHI, CHCTEMAa IMIOBUHHA 3a()iKCyBaTH
BIJICYTHICTh JOIYCTUMOTO TuTaHy. [IpaBUIbHUM pe3yabTaTOM TO/I1 € IEPETJIsi] CTPOKIB
a00 3ayueHHs J10JJaTKOBOT'O PeCypcy, a He MPUMYCoOBe Mpu3HaueHHs. Lle po3mexoBye
MOIIYK BUT1HOT JOMOBJICHOCTI Ta MiATBEPKEHHS 11 BUKOHYBaHOCTI.

JIns miepeBipKK METOJy JOILUIHHO TMOPIBHATHU HE3alle)KHE Kall0He MpU3HAYCHHS,
MeperoBopu 0e3 1HIEKCY BTOMHU Ta TOBHHH IMIAXiJ Ha OJHAKOBHUX TOCIITOBHOCTSIX
nonii. [lokasHHUKAMU € MOPYLICHHS PECypCHOI MICTKOCTI, 3aTpUMKa Yy3TOKEHHS,
MPOCTii, HEPIBHOMIPHICTh HABAHTAXXEHHS I 4acTOTa MOBTOPHUX MEPEroBopiB. Bruns
1HIEKCY BTOMH CJIiJI OI[IHIOBaTH OKPEMO Bia e(eKTy CHiIbHOI MepeBipKH PECypCiB.
[ToTpiOHMIA TaKOXK aHaNi3 YyTIMBOCTI 10 KOE(ILIEHTIB BIJHOBJICHHS ¥ MOMUJIOK Y
MIPOTHO3aX TPUBAJIOCTI POOIT.

BucHOBKH. 3a1IpONIOHOBAHO METO]T IEPETOBOPHOTO PO3MNOILITY 3aBJAaHb 1 PECYPCIB
IT-npoexTy, KUl ypaxoBy€ KOMIIETEHTHICTh, BAPTICTh, HABAHTAXCHHS, BTOMY Ta
PU3UK TpU3HAYCHb. METOJ| MO€qHY€E JOKalibHE (POPMYBaHHS 3asBOK 31 CHUIBHOIO
NEPEBIPKOI0  JOMYyCTUMOCTI W  MIATBEPPKEHHAM IAKETHUX JOMOBJIEHOCTEH.
Po3paxyHkoBuit mpukIiaa mokasye, YoMy Halkpari oKpemi 3assBKU MOXKYTb YTBOPUTHU
HeBUKOHYBaHM maH. [loganbina podora nependayae kamOpyBaHHS 1HACKCY BTOMU
Ta IMITaIlIHY MIEPEBIPKY 32 PECYPCHOTO ACPIIUTY i 3MiH JOCTYTHOCTI BUKOHABIIIB.
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CIIEHAPHI UMOBIPHICHI TAPAHTII JJ151 MPC 3
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acmipaHT Kadeapu KOMIT I0TEpHUX HayK

JlepaBHUM YHIBEpCUTET 1HPOPMAIIITHO-KOMYHIKAI[ITHIX TEXHOJIOT1H,
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03110 Kwuis, Ykpaina

1. Beryn

1.1. Akmyanvnicmov, Mema ma HaAyKoea npoodjiema. Y MyIbTUAT€HTHUX CUCTEMAX
KepyBaHHsI OyAIBISIMM Ta MIKpPOMEPEKaMH TMiJCUCTEMH OMNaJCHHS, OXOJOKCHHS,
reHepamii ¥ 3apsjpKaHHS eJEeKTPOMOOUTIB CHUIBHO BUKOPUCTOBYIOTH OOMEXKEHI
pecypcd Ta TpaliolTh TiJ BIUIMBOM HEBU3HAUYEHUX YMHHHKIB: 30BHINIHBOI
TeMIlepaTypHy, COHSIYHOI pajiailii, MPUCYTHOCTI MEIIKAHIIIB, CIIOKUBaHHA. Mo1ebHO-
nporno3He kepyBanHa (MPC-Model Predictive Control) npupogHo BpaxoBye
0OMEXEeHHS Ha KOB3HOMY TOPH30HTI [2, 3], a mOTeHIlialbHa CTPYKTYpa I'PH JT03BOJISE
Y3rOJIKyBaTh 1HTEPECH areHTIB OJHUM 3BAXKEHUM Kputepiem [3, 4]. Y momepemHix
pobotax [5, 6] JOCHIHKEHO YMOBHU ICHYBaHHS TaKOTO KOHTYPY Ta €KCHOHEHIIIINHY
CTIMKICTh AeTepMiHOBaHOTO KOHTYpy Ilapeto—Hema—MPC 3a 3MiHHMX y yaci Bar
KputepiiB. JleTepMiHOBaHAa MOJENb, OJIHAK, HE BIJIMOBIJA€ HA MPAKTUYHE MUTAHHS: 3
AKOI0 HUMOBIPHICTIO OOMEXeHHs Ha KoM(opT Oyie MOPYIIEHO, AKIIO Ha CHCTEMY JIIOTh
BUMAJKOB1 30ypeHHS?

Mema Oocniodcenns - OAEpKaTU PO3NOILI-BUIbHI MMOBIPHICHI rapaHTii
MOPYIICHHS PeJIaKkcoBaHUX oOOMexeHb mis cieHapHoro MPC 3 moTeHIaJbHUM
KpUTEPIEM Ha CKIHUEHHOMY TOPU30HTI, SIK B OJJHOMY ONTHUMIi3al1iHOMY PO3B’s3KY, TaK
1 B 3aMKHEHOMY KOHTYp1 Ha CKIHYUEHHOMY BIJIPI3KY 4acy.

Haykosea npobnema mnondrae B TOMY, IO KJIACH4HI CIEHApHI pe3yJbTaTh
CTOCYIOThCSI OJTHOKPATHOI onrTuMmi3aiiii, a B MPC ii mOBTOPIOIOTH Ha KOKHOMY KPOITi 31
CTaHOM, SIKMH 3aJIeKUTh BIJ TOMEPENHIX BHUMAAKOBUX BenuuuH. [loTpiOHO
chopMyTIOBaTH YMOBH, 3a SIKMX OIIIHKY PH3UKY OJIHI€I ONTHMI3alii KOpPEKTHE
NEPEHOCATh Ha 3aMKHEHUI KOHTYp, 1 MOKa3aTH, [0 caMe BOHA FapaHTyeE, a 110 Hi.

1.2. AHaJ1i3 0CTaHHIX J0CJIIKEHDb | HAYKOBA NMPOraJuHa

Cyenapna onmumizayis. CueHapHUN TiaXi[ 3aMiHIOE HEBIAOMUI 3aK0H 30ypeHb
BUOIPKOIO Ta Ja€ PO3MOJI-BUIbHI OLIHKK: JUIs BUIMAIKOBUX OIYKJIHUX MpOrpam
MMOBIPHICTh MOPYILIEHHS PO3B’I3KOM OOMEXEHb JIi HOBOIO CIIEHAPIIO OLIHIOIOTH
yepe3 O1HOMIANIbHY CyMYy, IO 3aJI€KUTh BiJl pO3MIPHOCTI BEKTOPY pillieHs [7, 8, 9].
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Cmoxacmuune MPC. Ornsan [9] cuctematusye migxoau 10 MPC 3 iMoBipHICHIMH
oomexxennamu. CuenapHe MPC i3 MexkaMu Ha OPYIIEHHS 0OMEXEHb Y 3aMKHEHOMY
KOHTYp1 3anpornoHoBaHo B [10]. s penakcariii oomexxenb y MPC 3actocoBytoTh
M’siK1 0OMEKEeHHS 3 TOUHUMH ImTpapHuMu QyHkuismu [11, 12].

Ilomenyianvni icpu ma poznodinene MPC. 3BaxxeHa cyMa 1HIUBITyaIbHUX BUTPAT
K TOYHUH MOTEHIa] y3roJKye areHTiB y kooneparusHomy MPC [13—14], ane mi
POOOTH PO3TIIAAAIOTH ICTEPMIHOBAHY JUHAMIKY.

Haykosa npozanuna. Y po3risiHyTUX poOOTax HE BUSBICHO PE3yJbTaTy, SIKUH
omHoYacHO: (a) posrmsamae cueHapHe MPC 31 chiapHOO 3MIHHOIO penakcariii Ta
MOTEHLIaJTbHUM KPUTEPIEM KIJTbKOX areHTiB; (0) YITKO BIJOKPEMITIOE TapaHTIIO IS
pellakCcOBaHUX OOMEXEHb BiJ TapaHTii Ijs MEpBICHHUX; (B) MOJAa€ YMOBH, 3a SIKUX
OLIIHKY JJIs1 OJIHIE€I ONTHMI3allli KOPEKTHE MEPEHOCIThCS Ha CKIHYEHHUH BIAPI30K
3aMKHEHOT0 KOHTYpY. Lle Bu3Hauae BHECOK pOOOTH.

2. IlocTtanoBKa 3axa4i

2.1. Mogeas i cieHapHa nmporpama

2.1.1 Tunamixa cucmemu ma npozuo3yeants. Po3risiaeTscs TUCKPETHA JIiHIIHA
cucrtema 31 30ypeHHsIMU

Xey1 = Axg + Bug + ES, (1)

ne x, € R™ - BekTop craHy cucremu; Uy = (Ugq, ..., Uy ) - CYKYIHICTb KEPYBaHb
N areHriB, §; - anuTuBHE 30ypeHHs. A, B, E - MaTpuIll BiIMOBITHUX PO3MIPHOCTEH.

2.1.2 Ilpozno3 na 2opuzonmi H > 2. ]|n IOTOYHOTO CTaHY X 1CHY€ TOCI1JOBHOCTI
kepyBaib U = (U, ..., Ugy_1) € R™ 1a mosroi 1mymoBoi TpaexTopii 36ypenust & =
(&9, -, € 1) POTHO3HI PIBHAHHS MAIOTh BUTJISI:

xo = 0, xi+1 = Axi + Bui + Efi' i= 0, ,H -1 (2)

[Tpu dixcoBanux x i & cran x;(U, &) adinno 3anexuts Big U.

2.1.3. Kpumepiii akocmi ma nomenuyiai.

Inousioyanvni kpumepii: JIng KOXHOTO k — KpUTEpIEM € KBaJApaTUUYHUIN
¢dbynkmionan J;(x,U) , skuii 0OYMCTIOETHCA Ha HOMIHAJIBHOMY TMPOTHO31 (32
BiJICyTHOCTI 30ypeHb, T00TO § = 0). MHoowcuna sae: Barosi koedimieatu w € W. Tlpu
msomy W = {w:Y wy, Wi = w,,;, > 0} Mae morenmian cucremu. Ilomenyian
cucmemu: 3aTa€ThCS 3BAKEHOIO CyMOK iHauBinyanbHux kputepiiB: Wi (U;x) =
2w (x,U)

2.1.4. Cuenapna onmumizauyiiina npozpama (Scenario Optimization Approach).

Ilocmanoexka 3adaui cyenapnoeo npocpamyeanHs: 3aBAAHHS TMOJATAE Y
MiHiMi3aIii MJIbOBOI (hYHKIIIT

nlz]in‘l’w (U;x) + ps3aymoBU €Uy, s=0 (3)
.S
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ne Uy - cuinbHA JeTepMiHOBaHA MHOXKMHA KEPYBaHb 13 )KOPCTKUMU (PI3UIHUMHU
oOMeKEHHAMH (MEX1 TOTYXKHOCTI, CIUIBHI PECypCHI OOMEXKEHHsS), a § - CITUIhbHA
3MIHHA pejakcarii Jyis BCiX ClieHapiiB.

3a yMOB BUKOHAHHSI 0OMEKEHb IS BCiX § 3reHEepOBaHUX CIICHAPIiB TPAEKTOPIN F
= 1,...,8 KOXKEH CIIeHapii TPAEKTOPIiH F - TIe OJJHA TPAEKTOPis HA BECh TOPU30HT, TOMY
KOXHE CIIEHapHe OOMEXKEHHS OXOIUTIOE BC1 KPOKH MPOTHO3Y OJHOYACHO. OOMEKeHHs
HAa CTaHU X; CUCTEMU BU3HA4ae matpuus G :

Gox(UED)<h+sx1, i=0,..,H-1, r=1,.,S &)
OOMesKeHHs JUI KIHLEBOrO CTaHy CHCTEMH Matpulsd G :

Gxy(UEM)<hs+s+1, r=1,..,S (5)

ne: U= (ug, Uy ..., Uy_q): TOCTIIOBHICTH KepyBaHb Ha ropu3onTi H; &M): p-ii
clieHapii (moBHa TpaekTopis 30ypeHb Ha Bci kpoku i =0, ..., H— 1 xi(U, €(r)):
CTaH CHCTEMH Ha Kpoui i 3a kepyBauus U Ta peanisauii 36ypeus §™; h, hs - mexi
nianazoHiB KoMpopTy (MPOMIKHHUX Ta KiHIEBOro); s = 0: 3MiHHa pemakcarii (soft
constraints), sika rapaHTye JTOMYCTHMICTh 3aJayl Mpu CyBOpUX 30ypeHHsX; p = 0:
mTpadHUil KOedIlieHT 3a MOPYIIEHHS M'SKUX 0OMEKEHb.

Kepysanusa 6 s3amxnenomy «onmypi. PO3B’A3KOI0 CIIEHAPHOI MPOrpaMu €
ONTUMAJIbHUIM HaOIp KepyBaHHS B 3aMKHEHOMY KoHTypi: z° = (U*,s™). Crpareris
KepyBaHHA B 3aMKHeHOMY KOHTYp1 (MPC-niaxin) peanizyeTbcs yepe3 BUOIp mepuioro
eJIeMEHTa ONTUMAJIIbHOT MOCIIJOBHOCT1 KEPYBAHb.

2.2. Ins pikcoBaHuX (X, w) NPUILYLICHHS TaKe.

C1 (Oome:xxkennst). MuoxnHa Uy HENMOPOXKHS, KOMIIAKTHA W OMyKJa Ta HE
3aJIeKUTH BiJl 30ypeHHs &.

C2 (Ctpora onykiJicts). yukuis ¥, (U; x) HenepepBHa Ta cTporo onykia 3a U.

[Ipunyckaemo, mo ¥, HenepepBHa Ta crtporo onykia 3a (U) wa Uy . Hns
KBaJpaTUIHOI IIlJII JOCTaTHHOIO YMOBOKO € Vg Y, >0 na adinHiii 000J0HII
JOIYCTUMOI MHOXHHH; SIKILIO € PIBHOCTI, TO3UTUBHY BU3HAYEHICTh NMEPEBIPSAIOTH HA
BIJIMOBITHOMY IiAMPOCTOPi. 3BiJICK JOCTaTHS yMOBA: Vlz, Y,WU;x) >diag(R,,) >
0.

C3 (ii.d. Bubipka). Cuenapii 36ypenr &1, &2 . ES~P pesanexni it
onnakoBo posnofiieHi (Independent and Identically Distributed — 1.1.d) 3a enuaum
3aKOHOM po3MoauTy P OBHOI TpaEKTOPIi 30ypeHb.

C4 (BumipHnictb). BinoOpaxeHHsi «BuUOIpka — pO3B’SI30K» BHUMIpPHE, TOOTO
(EM, &2, &) > (U*,s*) — e BuMipHEM.

C5 (s 3aMKHEHOTo KOHTYpPY). Burismae HacrymauMm unHoMm. Ha koxHOMY
Kpou1 £

&M, ED, e 1 g, (6)
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S
P8 renaltt () )= 7
r=1
gD £(2) ()
me: (&;7°,&77, .., I [IOMHO 3reHepOBaHa Ha KpoIl f BHOIpKa CIIEHApiiB

30ypeHb sl BCIX § Tpa€KTOp11/I, H; - ue icTopis cucteMu 10 MOMeHTY 4acy (7).

3. PesyabTaTn

3.1. Kopekmuicms cuyenapHnoi npozpamu

Jlema 1 (icnyBanHs Ta eaunicTs). Hexall Bukonytotscs npunymieHss: C1 1 C2.
Toni nnst noBuIbHOT BUOIpKH 3 .S > 1 Tpa€KTOp1H CIIEHapHa ONTHUMIi3alliifHa Mporpama
no ¢opmyni (3) gomyctuMa, Mae po3B’s30K, 1 el po3B’si3ok enunuil. Hexai
Uy HenopoxxkHs 1 koMmakTHa, W, HemepepBHa Ta CTporo omykina, (p > 0), a mus
KokHOro ¢ikcoBanoro (U) Bci ciieHapHI HEB’SI3KU CKIHUEHHI Ta OOMEXEHHS MaloTh
BULIIAL g (U, E(r))S s, (s =20). Toni cuenapHa 3agavya JIOMyCTHMa, ONTUMYM
nocsraerbes, a (U*) € equHuM:

s* = max {0, n:iljx(Gx, x; (U, f(r))]- — h), nlrf];x(Gf, xy (U, E® — hf)]_} (8)

ne: s* - MiHIMaJbHa JIOMyCTUMA pellakcallis 1Jig ontuMaabHoro U¥,

/loBeneHHnsi.

HHonycmumicms. Muoxuna @y nenoposxHs BianosiaHo g0 C1. J{ns Oyas-sikoro U
€ Uu yci Bemmannn (G, x; (U, M) —h) 1a (Gp,xy(U*,§™ — hy) ckinuenni. Came
TOMY pejakcalisi poOUTh Mporpamy JI0MyCTHUMOIO 3a OYIb-IKOi BUOIPKH.

Icuysannsa. Hexait (Up, s¢) - J1omycTumMa Tapa, a LUIbOBE 3HAYCHHS:
c=%, (Uy; x)+ psy. 3aBasiku TOMy, 110 MHOKHMHA KepyBaHbUy € KOMIAKTHOIO, a
1iIp0Ba GyHKIis HeniepepBHa (3a npunyieHHsMu C1 ta C2), BUKOHYEThCS KITaCHIHA
teopeMa Beliepmirpacca. 3 ymosu Wy, + psg < ¢ BurmBae 0 <s < (c — m)/p.

€ounicmo. Hexait (Ui, s1) 1 (Uz, $2) - 1Ba ONTUMYMHU 3 OJJHAKOBUM 3HAYCHHSIM 11111,
U; # U,. Yci obmexenns onykii 3a (U, s), Tomy cepenns Touka (U, §) nomyctuma.

3.2. Imogipuicna capanmisa Ha CKIH4eHHOMY 20pU30HMI

BBeaemo pu3uk nopyiieHHs pelakcoBaHUX 0OMEXEHb JJI HOBO1, HE3aJIeKHOI BiJl
BUOIPKH IITyMOBOI TpaekTopii &:

Veer(z*;0,w) = Pg[3i € {1, ... H— 1}: Go;(U, D) > h + 5" + 1, (G, xy (U, ET > hp + 5"« 1)] (9)

Hns & € (0, 1) 1 nHarypanbHOTO d TIO3HAYUMO

B(S,d, ) = £ t1—g)5t

|M“'

, (10)
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ne (‘f) = C(S,i) = 0 npu i>S. Bennuuna dpopmyu (10) € AMOBIPHICTIO TOTO, 110

OiHOMIaJbHa BUITA/IKOBA BEJIMUMHA 3 TapaMeTpami (S, €) He nepeBuirye d — 1.

Teopema 1 (ImoBipHicHa rapanTia Ha ckKiHYeHHOMY ropu3oHrti). Hexaii
BUKOHYI0ThCs C1-C4, a d > m-H + 2 - 3a71aHa KOHCepBaTHBHA po3MipHicTs. Toai s
KOXXHUX (pikcoBaHuX (X, w) i & € (0, 1).

P [V, (25 2. w) > €] < B(s,d,¢) (11)

OTxe 3 A0BIpoIO MIoOHalMeHe / — B (S, d, 8) PO3B’SA30K Ma€ PU3UK MOPYIICHHS
penakcoBaHUX 0OOMEXXEeHb Ha IIOBHOMY TOPU30HTI HE OUIBIINH 32 &.

/loBeieHHs1.

Kpox 1: npueedenns oo cmanoapmuoi gopmu. 3aMiHUMO OIYKIY ILJIb
enirpagHoro 3MiHHOIO 7. PosrisHemo 3amauy min 7 3a ymoB (U, s, 1) € Z, ne
JeTepMIHOBaHa 3aMKHEHA OIyKJia MHOXKHMHA 3a yMoBH npunyiienss (C1, C2) piBHa:

Z={Us1)U=>2Uy,s=0,¥,U;x)+ps<Tt}. (12)
CuenapHi oOMexeHHs Z € Z g() MAlOTh BUTTIAL:
Z;= {(U,s,r):Gxxi(U,f) <h+s+1, i=1,..,H-16xy(U,§) <hs+5s* 1} (13)

JIiist KOKHOTO ¢ MHOKMHA Z; 3aMKHEHA ¥ onykna 3a (U, s, 1), 60 xi(U, ¢) adinno
sanexuth Big U. lle omykna mporpama 3 JIHIHHOIO HULTIO 1 BEKTOPOM PIIICHb
po3MmipHocTi mH + 2.

Kpok 2: ymoeu meopemu. 3a nemoro 1 tiporpama Mae €IUHUNA PO3B’SI30K IS
KOXHO1 BHOIpKH, a Horo mnpoekuis Ha (U, s) 30iraeTbCcsi 3 po3B’SI3KOM CLEHAPHOL
onTuMizauiifHoi nporpamu Gopmyna (3). Y cueHapHiid Teopemi ONTUMI3alliHOIO
3MmiHHOIO € (U,s), a enirpadHa 3MiHHA T BBOJUTHCS JIMIIE JJIs TIOJIAHHS OIMYKJIOl 1111,
y Oynp-axomy ontumyMi T° = W ,(U") + ps*. BumipHicTh BiioOpakeHHs «BUOIpKa
— PO3B'SI30K» BBAXKAETHCS BUKOHAHOIO 3a npunyeHHssM C4. Cuenapii He3anexH1 i
OJIHAKOBO PO3MoAiieH1 3a npunyeHHsM C3.

Kpox 3: 3acmocysanns. Tlonisi mopyuieHHsT CLIIEGHAPHOTO OOMEXEHHSI [T HOBO1
TpaekTopii & 30iraeThcs 3 MOAIEIO M UMOBIPHICTIO B opMyiti (4), 60 Bci kpoku i = I,
..., H Hanexxatrb OJHOMY CLIEHAPHOMY OOMEKEHHIO.

Kpox 4: koncepsamusna pozmipnicms. Ockinbku B(S, d, &) ne cnanae 3a d (cyma
Mae OLTbIIe JOIAHKIB), MEXKa JINIIAETHCS YUHHOTO TSI OYIb-SIKOTO d>mH + 2.

3.3. Budip kiibkocTi ceHapiiB

JIn1st 3a71aHUX &, IOBip4Oi MOMUIKH fo i po3mipHOCTi d GepeThes HaiiMeHIe 11iste S,
st sKoro (S, d, &) < fo. HepiBHICTB p0O3B’A3yI0Th unceNbHe, 60 HabmKeHi GopMyn,
HAIPUKJIAJ JOCTATHS OIlIHKa BUTTISIY S = (2/¢) (In(1/s) + d) [1], maroTh iCTOTHO OB
3HAYCHHSI.
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3.4. 3aMKHeHNH KOHTYP Ha CKiHYeHHOMY BiIpi3Ky

Teopema 1 crocyerbcss opniei omrtumizauii. Jns MPC notpiGHe mnpaBuio
MOBTOPHOTO 3acTocyBaHHs. Ha kpoii # 3a croctepexeHoro crtany X; 1 Bar wy
reHepyeThcsl HOBa BHOIpKa 3 § MOBHUX TPAEKTOPIM, PO3B’SA3Y€ThCA CIEHAPHOI
onTUMi3aniliHoi mporpamoro ¢opmyna (3), 3aCTOCOBYETbCA U = Uos, 1 cUcTeMa
NEPEeXOUTh Y CTaH X1 = Ax: + Bu; + E&; 3 peanbanm 30ypeHusMm &. [loznaunmo F
ICTOPIIO 10 MOMEHTY f (CTaHH, Baru, onepeHi BUOIpKH i 30ypeHHs) 1 BBEZEMO MO0
MOPYIIEHHS PETaKCOBAHOTO 0OMEKEHHS MEePIIOro KPOKY:

Teopema 2 (yMOBHe TBepAKeHHS AJIsl CKIHYEeHHOr0 BiJpi3ka). YMoBu: Hexaii
Ha KOKHOMY KpOLIi # BUKOHYIOThesl pumymients C1-C5, a S i d taxi, mo B(S, d, &) <
Po. Toll BUCHOBKY J1JIs1 KOXKHOTO £ HACTYTIHI:

(a) Ominka WMOBIPHOCTI HECEPTU(PIKOBAHOTO PU3UKY, TOOTO YMOBHA HMOBIPHICTh
TOT0, 110 HOBA BUOIpKa He cepTU(DIKY€E PU3UK €, HE MIEPEBUITYE Po:

PlVier(2zt; Xe, we) > €| %] < Bo (15)
(6) Ominka ¥imoBipHOCTI oAl Er:
PlViei(2zt; Xe, we) > €| ] < Bo (16)

(B) Bepxns mexa myist Bifpizka 3 T KpokiB BU3HA4Ya€ThCs HEPIBHICTIO Byis:

T-1
P E,| <min{1,T(e+ By)}
,LJ 0
(17)

Hosenenns. 3adikcyemo F. Toai X1 we BiioM1, a HOBa BUOIpKa 3a MPUITYILIEHHAM
C5 nezanexxna Big J7. 3acTOCyBaBIIM TeopeMy | yMOBHO, OAEPKYEMO OIIHKY
HMoBipHOCTI HecepTudikoBaHoro pu3uky B 1.(a) Teopema 2. [lo3HauuMo peanbHy
MaiOyTHIO TPAEKTOPIIO SIK: E_t =&y s &4y g_q- 3@ npunymenaam CS ymoBHO Ha F7 1
BUOIPKY BOHA Ma€ 3aKOH 7, a CTaH Ha HACTYMTHOMY KpPOIIi: X;41 = Xq (U £ E_t) Tomy E;
MICTUTBCSI B MO1i mopymieHHs 3 dopmynu (7), 1 ymMoBHa WMOBIipHIcTh Tomii E; 3a
dikcoBanoi Bubipku: P[E|F, eubipka)l < V,.(z;; X, w;) . Hexaii mno3naunmo
HMOBIPHOCTI TOpYIIEHHST PiBHA pusuky, sk: p= P[V,e > €|%] < By . Busin
MAaTE€MaTUYHOTO CIOAIBaHHA PU3UKY (BUKOPUCTOBYETHCS OOMEXEHHS) Vi g <1,
MaeMo: E[V, .| Z] <e(1—p)+p=e+p(1—¢) <&+ Bo(1— &) mo nae m.(0)
Teopema 2. HepiBnicts byns nns T noniii 13 mexeto (0) mpae (B) 3 Teopemu 2; K110
MpaBa yacTuHa nepeBulye 1, 6epeTbes TpuBiaibHA MeXXa. 3aCTOCYBaHHS HEPIBHOCTI
bynsa nns T noniit (hbopmyina (18) — 1ie posropuyta popma Gopmynu (17)):
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T-1
T-1
P U E,| < P[E,] < T(e + B,)
t=0
t=0

(18)

3ayBaxenHsi 1 (moBTOpHe BUKOPUCTaHHA BUOipKku). HoBa BUOipKa Ha KOKHOMY
KpOIll — CyTT€Ba YMOBa. SIKIIO Ty camy BHOIpKY BUKOPUCTATH HA Kpolli ¢ + I, cTaH
X, 13a7IeXKUTH Bif HET Uepes3 U, a 0TKe BUOIpKA BKE HE HE3AJIC)KHA BiJl CTaHY, y TKOMY
BUKIIMKAETHCA Teopema 1.

3ayBa:keHHs 2 (mepeMuKaHHs Bar). Mexi B TeopeMax 1 12 He 3anexartsb Bij (X,
w). ToMy BOHU YMHHI IJIs JOBUTHHOI IMTOCTITOBHOCTI Bar wy € W

3ayBaxenHsi 3 (BapricTh Me:xki Byas). Hepisnicts By koHcepBaTuBHa. SIKio
noTpiOHa KWMOBIPHICTh @ BIJICYTHOCTI >KOJHOTO TopylieHHs 3a 7T KpokiB. MeHIn
’KOPCTKA IHTEPIIPETAIisl CIIO/IIBAaHHS OUIKYBaHE YHMCIIO KPOKIB 13 MOPYIICHHIM

T-1

E U 1Et < T(£+ﬁ0)
t=0

(19)

ne: 1p,— inpukaropua Qpyuxuis noxii E; (nopisuroe 1, ko noxist E, BinOynacs,
1 0 Hi Bi1OyBa€eTbCA).

Jloseodenns popmynu. 1) BracTuBiCTh MATEMAaTUYHOTO CIIOJIIBaHHS 1HAUKaTOpa: 3a
O3HAYEHHSM, MaTeMaTUYHE CIIOAIBaHHS 1HIUKATOPA MO/11 TOPIBHIOE HMOBIPHOCTI ITi€1
ot ]E[l Et] = P[E;]. 2) 3aKkoH TMOBHOIO MAaTEMaTHYHOI'O CIIOIiBaHHS: YMOBHY
orinky 3 myHkry (0) Teopemu 2: P[E.|F] < € + By. Ilepenumemo depe3 yMOBHE
MaTeMaTHYHE CIIOiBaHHS: IE[lEt|Tt] < &+ B,. bepyun OGezymoBHe MaTeMaTHYHE

cCrojiBaHHS BiJlI 000X YaCTHUH: IE[lEt] =[E []E[lEt|Tt]] <&+ Py . Ilokaxemo

JIHIMHICTh MAaTEMaTUYHOTO criojiBaHHs: [1i1cyMOBYOUH 1O BChOMY TOPHU3OHTY £ = 0,

ce I-1:
T-1 T
]E U 1Et ==
t=0

-1 T-1
> B[1] < ) (e + o) = TCe + Bo)
0 t=0

(20)

s popmyna BU3HAUA€E OUiIKyBaHY (CepeaHIO) KUIbKICTh NopylieHb E; mpotarom T
KPOKIB, sika oOMekeHa 3Bepxy Beauunnowo T (€ + B).

3.5. IlepBicni oome:xkenns 0e3 slack. (3minHa penakcarii, s).Teopemu 1 1 2
CTOCYIOTBhCSI PEJIAKCOBAaHUX OOMEKEHb. 3B’S30K 13 MEPBICHUMU OOMEKEHHSMU J1a€
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Taka MpocTa, ajie CTpora 00CTaBUHA: SKILIO §* = (), TO pelakcoBaHa 1 MepBiCHA MOl
MOPYIICHHS 301ral0ThCHI.
Hacainox 1. Hexaii iimoBipHicTh nepsicHOro nopymenHs V.4 (2"):

Vorig(z*) = Pe[3i: G, x;(U", &) > h,a60 (67, xy(U", &) > hy] (21)
3a ymoB TeopeMu | oriHka HMOBIPHOCTI CyMiCHOT MOIi:
PS[s* = 0 and V,,,(z") > €] < B(S,d, €) (22)

HMosenennsi. Ha nomii s*=0 wmaemo Vg =Vyg , TOMY [s* =
0andV,.,(z") > 8] C [Vyer > €]. 1 3amumaersest 3actocyBatu Gopmyiy (11).

3.6. 38’5130k i3 noTEeHUiAJIBbHOI0 CTPYKTYpOIO [Tapero—Hema

Jns BuUOIpKM 1 3HAYEHHS S§¥ MO3HAYUMO CIUIBHY JOIYCTUMY MHOXHUHY
Qs+ 20 ={UeUyl(6ox,(U §7) < h+5 % 1,(6,x4(v",§7) < by +
s*)Vi, r} sKa € OIYKJIOI0 KOMITAKTHOIO CIIJIBHOO JIOIYCTUMOIO MHOXKHHOIO.

Teepakenns 1. (Ilorenuianbua crpykrypa [lapero—Hema). Hexait norenmian
Y, s nanoro w € W (e Bciwy, > 0) - W, = Y Wi J € TOUHUM: JJIs1 KOXKHOTO
arenTa k, yCiX u-x1 ABOX JOMYCTUMUX Uk, Uk’ BAKOHYEThCS Ji(uny u-i) — Ji(ur, u-1) =
Yw(ury, u-r) — Ywur, u-i), 1 Bci wi > 0. Tonai ans po3s’szky (U*, s*) cuenapna
ontuMmizauiiftHa nporpama dopmyia (3) mae: (a) U* — rnoOansHuii MmiHimMizaTop ¥y Ha
Q(s*); (6) U* — yzaranpbHeHa piBHOBara Hema rpu Ha €(s*): mis KoxxHOro k 1
KOXKHOTO Uy 3 (uiy u-x*) € Q(s*) Buxkonyerscst J(U*) < Jiu(ur, u-r*); (8) U* —
[MTapeto-ehexTuBHUI Ha 2(5*) BITHOCHO (J1, «..y JN).

JoBeaenHs. (a) AAx6u icayBano U’ € Q(s*) 3 Y, (U’) < W,(U%*), To napa (U’, s%)
OyJsia 0 JOMyCTUMOTO IS CIIEHApHO1 ONTUMI3aliiHOI mporpamu ¢popmyina (3) 1 mana 6
MeHIy b Py + ps*, 1mo cynepeuuTh onTUManbHOCTI. (0) 3a (a) 1 TOYHICTIO
noteHuiany Ji(ury, u-i*) — Ji(U*) = Yu(ui, u-i*) — Yo(U*) = 0. (B) SAx6u icunyBas U’
€ Q(s*) 3 Ji(U') £ Ji(U*) nns Bcix k 1 cTpOroro HEPIBHICTIO Xxo4a O JJIs1 OAHOTO, TO 3a
wi > 0 onepxanu 6 P(U') < P,(U*), o cynepeduTs (a).

OTxe piBHOBara 1 [lapeTro-e()eKTUBHICTh CTOCYIOTHCSI TPU HA MHOXKHHI £2(s*), sika
3aJIEKUTH BIJl BUOIPKH 1 BiJl pE3yJbTaTy peslakcarli.

4. O0roBopeHHst

OTpumMani pe3yJIbTaTh MAlOTh TaKy CTPYKTYpy: jJema | 3a0e3neuye KOpEeKTHICTh
nporpamu, Teopema | Ja€ ropu30HTHY TapaHTIIO PU3HKY, TeOpeMa 2 MepeHOCHUTH 11 Ha
CKIHUEHHUM BIPI30K 3aMKHEHOTO KOHTYpPY 3a YMOBH HOBOi BHOIPKH Ha KOXHOMY
KpOlli, HAC110K 1 MOSICHIOE, 10 cCaMe BiJIOMO PO MEePBICHI 0OMEKEHHSI, 8 TBEPIXKCHHS
1 36epirae MOTEHIIAILHY THTEPIPETAIIIIO HA PEIaKCOBaHI MHOXKHUHI.

S. BucHoBKH

VY poborti gocmimkeHo WMOBIpHICHI TapanTii ciieHapHoro MPC 3 moTteHIiansHuM
kputepiem [lapero—Hema # pemakcoBaHMMU OOMEXKEHHSIMU Ha CKIHUEHHOMY
ropu3oHTi. [Tokazano, 110 3aBAsSKHM CIUTHHIN 3MIHHIN penakcallii ciieHapHa mporpaMa
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JOITyCTHMA JIJIs1 KO>KHOT BUOIPKH i 32 CTPOTOi OMYKIIOCTI Ma€ €AMHUMA po3B’30K. Jlis
3aMKHEHOT'0 KOHTYPY MOKa3aHO: SIKIIO Ha KOKHOMY KpOIll TeHEpYEThCSl HOBa BUOIpKa,
He3aJIeKHa B1J 1CTOPii, TO WMOBIPHICTh MOPYIICHHS PEIaKCOBAHOTO OOMEKEHHS Ha
KpOIIl HE MepeBHUIIYE & + fo, a Ha BIAPI3KY 3 T KpokiB - T(€ + fo).

Hexaapanis moao Bukopuctanusa L. I1ig gac miAroToBKH pyKOMUCy aBTOPH
BUKOPUCTOBYBAJIM IHCTPYMEHTH Ha OCHOBI BEJIMKMX MOBHUX MOJIENEH IS MONIYKY i
NEPBUHHOTO aHaN3y jpkepen. OctaTouHui B1IO1p, IEpeBipKy 010miorpapiyHIX JaHUX
1 HAYKOB1 BUCHOBKH 3JIIHCHUJIM aBTOPH, SIKI HECYTh BIAMOBIJAIbHICTD 32 3MICT.
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BU3HAYEHHA PIBHA ABTOHOMHOCTI
KOJIEKTUBHOI'O PILIEHHSA HII-AT'EHTIB 3A
Y3I'OAKEHICTIO TA BIIEBHEHICTIO

Jlinnuk Ouekciii OJiekcaHapoOBHY,
acIripaHT
Hartionansauit yaiBepcuteT «OechKa MOMITEXHIKA

Beryn. Konextus IlI-areHTiB Mo)ke 3alponoHyBaTH YNPaBIiHCHKY IO paHilIe,
HIX KepiBHUK [ T-mipoekTy nepeBipuTh yci i Hacaiaku. [IpoTe Bucokuil miacyMKOBUA
OaJ1 aIbTEpHATUBH 11I€ HE BU3HAYAE, UM JI03BOJICHO BUKOHYBATH il aBTOMaTUYHO. 3MIHA
MpIOpUTETY 3aBJIaHHA, MEpPepo3noia (axiBLIB 1 NEPEHECEHHS KOHTPOJBHOI AaTH
MalpTh PI3HYy OOOpPOTHICT, Ta IiHY NOMWIKKH. Tomy BuUOIp 1ii MNOTPIOHO
BIJIOKPEMJIIOBATH BiJl BUOOPY peXUMY ii BUKOHAHHA. Y MOJENSIX B3a€EMOJIT JIFOIMHU 3
aBTOMATH3AIII€I0 PIBEHb aBTOMATH3aLlli PO3IIISAA€THCSA K OKpEME IPOEKTHE PIILICHHS
3 ypaxyBaHHSM HaJIHHOCTI 1 HacmiaKiB aii [1].

Jlig GaratoareHTHOro CepeioBUIA HEIOCTATHHO JO3BOJSATH aBTOHOMHICTH 3a
OUIBLIICTIO TOJOCIB. ATEHTH MOXYTh IOTOJUTHUCS 4Yepe3 BUKOPUCTAHHSA OJHOIO
MOMUJIKOBOTO JiKepenia, CHUIbHOT Mojen abo 3acTtapiyioi Bepcii miany. Bognouac
3MICTOBHO OOTPYHTOBaHa PO30DKHICTh areHTa PHU3HKIB 13 IJIAHYBAIBHUKOM MOXKE
BKa3zyBaTh Ha MOTpeOy JIIOJACHKOro KOHTpoJto. [loTpiOHe mnpaBuio, sike CHUIBHO
BPaxOBY€ Y3TO/DKEHICTh 1 BIIEBHEHICTh, aji€ HE JO03BOJSE IMM TOKa3HUKaAM
KOMIIEHCYBATH MOPYLIEHHSI 000B’A3KOBUX YMOB.

MeTta po6otu. Po3poOutu criocid BU3HaU€HHS PiBHS aBTOHOMHOCT1 KOJIEKTUBHOTO
ynpaBiaiHCbkoro pimenHss IlI-areHTiB 3a y3roJKEHICTIO JOKaJdbHUX OI[IHOK 1
BINEBHEHICTIO B ixHIX miActaBax. Cnoci0 Mae po3Mex)OBYBaTH aBTOMAaTUYHE
BUKOHAHHS, BHUKOHAHHS 3 TIOBIJJOMJICHHSIM, $IBHE TIOTO/DKCHHS KEpPIBHUKOM 1
OJIOKYBaHHSI HEJOIYCTUMOI i, 30epiraroun MPOCTEKYBAHICTh MPUYHMH BUOPAHOTO
peXUMY.

OcHoBHa 4acTuHa podoTu. Bxomom € oOpana nomyctuma i a, 3HIMOK
KOHTEKCTY TPOEKTY, JOKambHi omiHkd u;(a) i koHrekctHi Barm w; . OIHKH
HOPMYIOTBCS 10 iHTepBany [0,/], mpuduoMy Oinbpliie 3HAYCHHS O3HAYAE BHIILY
KOpPHUCHICTh. Baru HeBiI'€éMHI Ta MalTh OAMHUYHY cyMmy. Jlo po3paxyHKy
3aJTy4arOThCs areHTU 3 HaJIEKHOK KOMIETEHTHICTIO, YUHHUMU MOBHOBRKECHHIMU U
aKTyaJIbHUMU JTaHUMU. BiacyTHICTH 000B’SI3KOBOT poili (PIKCY€ETHCSI OKpEMO Ta HE
MPUXOBYETHCS MOBTOPHUM HOPMYBAHHSIM Bar.

VY3ro/KeHICTh XapaKTepu3ye OJIM3bKICTh JOKATbHUX OI[IHOK CaMe 11010 BUOpaHOi
aii.  JIns 3BaKEHOTO CEepelHhOr0 Ta HOPMOBAHOIO TOKa3HUKA Y3TOKEHOCTI
BUKOPUCTOBYETHCS 3AIHC:
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i(a) = ZWLu (a), Sa)=1- 22 w; |u;(a) — i(a)l.

ne u(a) — KOJCKTHBHA OI[iHKA KOPHUCHOCTI; S (a) — Y3TOJDKEHICTh; [ — 1HAEKC
arenta. 3a 3asHaueHux yMoB S(a) Hanexuth [0,/]. OmHakoBi OIIHKH JalOTh
OJIMHUYHY Y3TOJDKEHICTh, aJie HE IOBOASAThH MPABMWILHOCTI [lii. DopMmyJia € OLlIHOYHUM
1HIMKATOPOM: HECYMICHI Jii, pEeCypCHI TMpeTeH3li Ta KpUTHYHI 3alepeyeHHs
NEePEBIPAIOTHCS T0IaTKOBO, HAaBITh AKIIO CEPEAHs pO301KHICTh Maa.

YneBHEHICTh BimoOpaxae JOCTAaTHICTh [OKa3iB, a He CHWIy HIIATPUMKU
anbTepHaTHBU. Bucoka BIEBHEHICTh, 3asBliEHA MPOTHO3HOIO MOJEIIII0, MOXE He
BIJIMOBIAATH (PAKTUUHINA YaCTOTI MPABIIIBHUX PE3yJIbTaTiB; TOMY MOTpiOHA MepeBipKa
KanmiOpyBanHs [2]. Y 3ampomoHOBaHOMY CMocO01 aHamI3yIOThCS AKTYyalbHICTH 1
MIOBHOTA JAaHMUX, SKICTh NPOTHO3YBaHHS HAa 3aBEPIICHUX NOAIOHMX emi3ojax Ta
HE3aJIEeKHICTh 1H(OpManiiHux miAcTtaB. [[OBTOpeHHS OIHOrO JXepena KIIbKOMa
areHTaMu He BBA)XKA€ThCS KUJIbKOMa HE3aJeKHUMU MIATBEPKEHHAMHU.

h™ (a) = max{0, min{d(a),p(a),v(a)} — (a)}.

ne h (a) — koHcepBaTHBHME Oan yreBHeHOCTI; d(a) — sgxicTh ganux; p(a) —
MiJITBEp/DKEHA PETPOCIEKTHBHA TOYHICTh; v(A) — [OCTaTHICTh HE3aIEKHOT
nepeBipky; €(a) — mrpad 3a HEBU3HAYCHICTh. YCi CKJIaJ0BI HOpMOBaHi. MiHIMyM
00MeKy€ KOMIICHCALIK0 KPUTHYHOTO A€(PIUTY 1HIIMMHU CUJIBHUMHU CKJIaA0BUMU. be3
CTATUCTUYHO NEPEBIPEHOI MPOLIEAYPH LIeH Oan HE TPAKTYETHCS SIK IMOBIPHICTD yCHIXY
abo gopmanibHa AOBIpYA MEXKa.

Jlo BubGOpy pexxumy mnepeBipsieTbes inaukartop H(a). Bin gopiBHIOE oauHUIL,
AKIIO JOTPUMAHO PECYPCHI, KaJeHIapHI 1 HOPMATHBHI OOMEXKEHHS, IMiATBEPIKEHO
BEPCII0 KOHTEKCTY, 3a0e31eueH0 000B’ sI3KOBE POJIbOBE MOKPUTTS Ta HE TIEPEBUILEHO
KPUTHYHOI Mexi pusuky. O3Haka b(a) = [ ykasye, mo Ais J0JaTKOBO IMOTpeOye
000B’I3KOBOT0O MOTOPKEHHSI KEPIBHUKOM HE3aJIEKHO BiJ OI[IHOK areHTiB. L1 ymoBHU
3aJ1al0ThCS TIOJIITUKOIO MPOEKTY 10 TOTOYHOTO PIIIEHHS.

Bi(a) =1{S(a) = s, h" (@) = hy, pt(a) <1}, €23}

ne By(a) — momyck 10 piBHS aBTOHOMHOCTI {; S¢, /i, — MiHIMaJIbHI Y3TO/IKEHICTh 1
BIIEBHEHICTh; Ty — MAKCUMAJILHO JOIyCTHMUIA pu3nK; p* (@) — BEpXHs KOHCEpBaTHBHA
OIliIHKa HOPMOBaHMX BTpaT. /[ BUIOTrO piBHS BCTAHOBIIOIOTHCS CYBOPIIIl YMOBH:
S3 =S5, h3 = h,, r; < 1,. Pusuk xapakrepusye HacHiKd, TOMY HOTO HE MO>KHA
3aMIHUTH 0aJIOM YIIEBHEHOCTI.

0, H(a) =0,

m(a) = 3, H(a)=1, b(a) =0, B;(a) =1,
2, H(a)=1, b(a) =0, B(a) =1, B3(a) =0,
1, B IHIIUX TOMYCTUMHX BHUIMAJKaX.

ne m(a) — pexuM: HyJib O3HAYA€E OJIOKYBAHHS, OJIMHUIIS — BUKOHAHHSI JIUIIIC TTiCJIsI
SBHOTO TIOTO/DKCHHSI, JIBA — aBTOMATHYHE BHWKOHAHHSA 3 TOBIJIOMJICHHSM, TPH —
aBTOHOMHE BUKOHAHHS 3 KypHaTOBaHHSIM. [IOTODKEHHS CTOCYEThCS KOHKPETHOI
Bepcli il Ta HE CKACOBYE JKOPCTKUX OOMEXKEHb. Y PEXKHUMI SBHOTO TOTOKCHHS
MOBYAHHS KE€PIBHUKA HE € 3ro/1010. [[0B11OMIICHHS B PEXXHUMI J1Ba HE 3aMIHIOE JI03BOY:
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MeX1 TakuX il MONepeaHbO 3aTBEPKYIOTbCSA TMOJITUKOI0. 32 HEJOCTAaTHIX JaHUX
CUCTEMa 3alUTy€ YTOUHEHHS, a HE MiITBEPHKEHHSI HEOOIPYHTOBAHOI ii.

[IpakTyHa mpolielypa MOYUHAETHCS 3 MEPEBIPKU KOHTEKCTY W JOMYCTUMOCTI.
Jlai po3paxoBYIOThCS Y3TOKEHICTh, YIIEBHEHICTD 1 pU3HK; TIEPEBIPSIIOTHCS TOPOTH Ta
dbopmyeTbesa mosicHeHHS pexumy. [lepes 3amyckoM MOBTOPHO 3BIPAIOTHCS BepCis
IUTaHY W JIOCTYMHICTh pecypciB. 3MIHAa KPUTUYHOI YMOBHU aHYJIIO€ OTIEPETHINA T03B1JI
1 3aITyCKae OLIIHIOBAHHS 3HOBY. B sKypHas 3anuCyrOThCs 1isl, JUKepena, Baru, 3Ha4YeHHs
MOKA3HUKIB, BEpCis MOJITUKU Ta MPUYHHA eCKaJallii.

JIJ1sl TIOBTOPIOBAHOTO KOHTPOJIO BAXJIMBO 3arMo0IraTH YacTUM ITABUINCHHIM 1
3HIDKCHHSIM PEKHMMY depe3 He3HayHl KoimBaHHA. [ligBUINEHHS aBTOHOMHOCTI
JI03BOJISIETHCS TICHS MIATBEPKEHHS MOKA3HUKIB 13 3aJaHUM 3allacoM, a BHUSBIICHE
MOPYLICHHS HETAMHO 3HWXKYE PEXKUM. YTPUMaAHHS IMOINEPEIHBOTO  JT03BOIIY
HEMPUIYCTUME, SKIIO MOTOYHI OOOB’SI3KOBI YMOBH B)KE€ HE BUKOHYIOThCA. Takuid
MOPSIIOK MIATPUMY€ HAJIC)KHE, a HE MaKCUMaJIbHE TIOKJIaIaHHs Ha aBTOMAaTH3aIIif0, 110
BIIMOBIA€ TOCIIKEHHSIM JOBIPH JI0 aBTOMATHU30BaHUX cHCTeM [3].

Pe3yabTatu Ta 00roBopeHHsi. JIoriky mpaBuia IEpeBIpeHO HA M’ SITH YMOBHHX
cutyarisx. J{js aBTOHOMHOCTI 3a1aH0 noporu y3romkenocti 0,90, yneBuenocti 0,85
ta pu3uky 0,20; nis BUKOHAHHS 3 MoBigomiieHHsSM — BianoigHo 0,80, 0,75 1 0,25.
Kputnuna wmexa pusuky popiBHioe 0,35. TloporoBi 3HaueHHS 0O0paHO JUIs
PO3pPaxyHKOBOI'O IPUKIIAIY, a HE sIK YHIBEpCaJIbHI HOpPMATUBH. Y CUTYyalisx Tabnuiii 1
00OB’SI3KOBE JIIOJICHKE TIOTO/DKCHHS HE BCTAHOBJICHO, pEITa >XKOPCTKUX YMOB
BHKOHAHA.

Taoauns 1
BuOip pexxumy 3a pi3HUX MIJCTAaB KOJEKTUBHOTO PIILICHHS
Curyauist S h~ pt | Pexum
JlocTaTHi miacTaBu 0,93 0,88 0,12 | 3 — aBTOHOMHO
CnaOki naHi 0,95 0,52 0,10 | 1 — moromxeHHs
P0301kHI OIIIHKH 0,62 0,86 0,18 | 1 —moromxeHHs
[TomipHi TOKa3HUKH 0,82 0,79 0,16 | 2 — moBigOMIICHHS
Kputnunuit pusuk 0,95 0,91 0,45 | 0 — GnokyBaHHS

[lepmia cutyatist AOMYyCKAa€e ABTOHOMHICTb. Y JIPYTiid BUCOKA 3r0Jja HE KOMIIEHCYE
cnabkux iH(popmaniiHux miactaB. Tpers moTrpedye y3roKEeHHs MO3ULIA Tomnpu
JOCTaTHIO BIIEBHEHICTh. YeTBepTa MPOXOAUTH JIUILIE MEHII CYBOpI MOPOTH, TOMY
BUKOHY€THCA 3 NMOBIAOMIIEHHAM. [I’sTa OIOKy€eThCS Yepe3 KPUTUUHUI pU3UK. SAKIIO
U1l OyAb-SKO1 AOIMYCTUMO] Jii BCTAHOBUTH OOOB’SI3KOBE MOTOKEHHS, 11 PEKUM HE
MepeBUIIYBaTUME OJMHUIII HE3AJIEKHO BiJl YUCITOBUX OaTIB.

CaMOCTIHHUM pe3yJbTaTOM € PO3/IJICHHS BUOOPY albTEepHATUBH Ta JI03BOJY Ha 1l
BUKOHAHHS. 3MCHIICHHS Bard KPUTUYHOTO areHTa HE YCyBa€ HOro 3MiCTOBOTO
3amepeyeHHs: BIAMOBIIHE OOMEXEHHS TEPEBIPAETHCS 1O TMOPOTOBOTO IpaBuUIa.
301IbIIIeHHS KUTBKOCTI areHTIB TaK0K HE TapaHTye OLIbINOI BIEBHEHOCTI, SKIIO 1XHI
MPOTHO3U KopenboBaHi. lle oOmexye QopmanbHe MiIBUINEHHS aBTOHOMHOCTI 3a
PaxyHOK IITYYHOT'O KOHCEHCYCY.

Emmipuyna nepeBipka Mae MOPIBHIOBATH MPABUIIO JIUIIIE 33 Y3TO/KEHICTIO, JIUIIE
3a BIEBHEHICTIO Ta CIUIbHE MPABUJIO HA OJHAKOBUX YIIPABIIHCHKUX €Mi30/1ax.
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JloIIJIbHI IMOKA3HUKU — YacTKa aBTOHOMHHMX Jili, HeOe3IeUYHe aBTOHOMHE BUKOHAHHS,
HEOOTPYHTOBaHI ecKajalii Ta 3aTpUMKa T[OTOJDKEHHS. 3OUIBIICHHS YacTKU
ABTOMAaTUYHUX PIIIEHbh HE € TMOJIMNIICHHSM, SKIIO OJIHOYACHO 3pPOCTa€ 4YacToTa
nopyiuieHb. [loporu moTpiOHO HaNAMITOBYBAaTM HAa HaBUANbHIA YAaCTHHI XKypHaly, a
OIIIHIOBATH Ha HACTYITHUX Y Yacil emi3o/1ax 0e3 nepeHeceHHs MailoyTHRO1 iHhopMaIii.

OOMeXeHHS MAX0y IMOB’sI3aH] 3 AKICTIO PETPOCTIEKTUBHUX JTAHUX, OI[IHFOBAHHSIM
3JIEKHOCTI JHKEpEN Ta BUOOPOM MOPOTiB JJIs Pi3HOI IIHM MOMMJIKU. POo3paxyHKOBUIA
MPUKJIA] TIATBEPIKYE TOCIITOBHICTh MPABUJI, aje HE JOBOIUTH iX €(EKTUBHOCTI B
peanbHil opranizaiii. J{7s HeoOOpOTHHUX i 1 BUMAAKIB 13 OpaKOM JTOCBITy JOIIILHO
30epiratu sIBHE MOTOKEHHS. PeTpOCHEKTHBHE YTOYHEHHS IapameTpiB CTaHOBUTH
OKpeMHUH eTar 1 He 3MIHIOE MOSICHEHHSI B)K€ BUKOHAHUX PIIICHb.

BucHOBKH. 3anponoHOBaHO CHOCI0O BU3HAYEHHS PIBHS  aBTOHOMHOCTI
KOJIEeKTUBHOTO pimeHHs LII-areHTiB, K1l NOE€AHY€E Y3roIKEHICTh JOKAIbHUX OLIHOK
1 KOHCEpPBAaTUBHY BIIEBHEHICTh Yy iXHIX miAcTaBax. KopcTKl 0OMeXeHHs, KpUTHUYHUN
pU3UK Ta OOOB’A3KOBE MOTOJKEHHS MAalOTh MPIOPUTET HAJl BUCOKUMH OallaMu.
Po3paxyHkoBuil Mpukiiaj Mokasye, YoMy 3rojia areHTiB He € JOCTAaTHIM JI03BOJIOM Ha
aBTomMaTu4He BUKOHaHHS. [lomanbiia poOoTa mependadae NMepeBipKy KamiOpyBaHHS
MOKa3HUKIB 1 TOPIBHSIHHS PEKUMIB Ha MOCIIJJOBHOCTSIX peaibHUX a00 BIATBOPIOBAHUX
IMITalIfHUX €M130/1iB.
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METOJ ATANITUBHOI'O BUBOPY JIIi1 1T YAC
OBPOBKHU ILUIATI)KHOT'O 3050B’SI3AHHS HA
OCHOBI ITPOTHO3HOT'O OIIHIOBAHHS
AJILTEPHATUBHUX CTPATETTIA

Pynenko Ouexkcanap Bosoagumuposuu,
acmipast
Hartionansauit yaiBepcuteT «OechKa MOTITEXHIKA

Beryn. IludpoBa ceppicHa mmatdopma mig dYac poOOTH 3  IUIATIKHUM
3000B’sI3aHHSIM MOBHHHA HE JIMIIE NPOTHO3YBaTH HOro MOJANbIIMA PO3BHUTOK, a U
BHU3HAUaTH, SIKy A0 JOLULIBHO BUKOHATH B MOTOYHOMY crTaHi. OpHe i Te came
3000B’3aHHS MOXKE 3aJIMIIaThCA 0€3 30BHIIIHHOIO BTPYYaHHs, OTPUMATHU MOBTOPHE
3BEpHEHHS, IEPEUTH Ha 1HIIMNA KaHaT KOMYHIKaIlli abo OyTH nepenane Ha HACTYITHUN
piBEHb BHYTPIIIHBOI 00poOKH. DiKCOBaHUM CIIEHapiil HE BPaxOBY€ HOBI MOJIT, 3MIHY
Yacy BIJHOCHO CTPOKY OIUIaTH Ta OHOBJIEHHS MPOTHO3HOTO Mpodinto. ToMmy crpateris
B3aeMo/Iii Mae (popMyBaTUCS SIK TOCIIJOBHICTh YMOBHUX pIIIEHb, & HE K HaIepes
BU3HAYCHHM KJac.

3ajayl MOCHIIOBHOTO MPUUHATTS PIIIEHb TPAAMIIIAHO ONUCYIOTh YEpE3 CTaH,
MHOXHUHY JOCTYIHHUX il Ta odvikyBaHl Hacmiaku [l]. Y mnpakTuyHUX cucTemax
J0JIaTKOBO BUHUKA€ MMOTpeda MpalioBaTh HAa PYXOMOMY TOpPU3OHTI: OLIHIOBATU
MaiiOyTH1 KPOKH, ajie¢ BUKOHYBATH JIUILE HAWOIMKUy aKTyallbHY 110 ¥ TOBTOPIOBATH
BHUOIp MiCJIs HAJXOPKEHHsI HOBO1 1H(opMmartii [2]. Jlns mnati>kHux 3000B’°s13aHb TaKUi
MiIX11 AOUUIBHO TMOEAHATH 3 0araTOCTaHOBHM OIMUCOM IEPEXOJIB MK eTanaMu
00poOk# [3] 1 mporHO3HOIO 1HGOPMAIIIEIO ITPO MOKIIUBICTh OTIATH, YaC /IO PE3YIbTATY
Ta PU3MK HEPE3yIbTATUBHOIO 3aBEPILICHHS.

Meta po6otu. Po3poOuTn MeTOJ] aganTUBHOTO BUOOPY Al MiJg yac oOpoOKu
MJIaTDKHOTO  3000B’si3aHHS, Yy SKOMY JIOMyCTHUMI alIbTEPHATUBHI  CTpaterii
MOPIBHIOIOTHCS 32 IPOTHO30BAHMMU HACIHIJKaMU, a ONEPaTUBHUM pE3yJbTaTOM €
HalOMKYa Jisi, yac ii BUKOHAHHS Ta MOMEHT TTOBTOPHOT MEPEBIPKHU 3 ypaxXyBaHHSIM
MOTOYHOT'O CTaHy, 0OMEKEHb, PU3UKY I HEBU3HAYEHOCTI.

OcHOBHA YyacTHHA POOOTH. BXiTHUM KOHTEKCTOM € MOTOYHUM CTaH TUIATIKHOTO
3000B’s13aHHSI, JOCTYITHA 1CTOPIsl MOJ1M, TPUBAIICTh IEpeOyBaHHA y CTaHI1, MOJO0KEHHS
BIJIHOCHO CTPOKY OIUIaTH, JUHAMIYHUN MPOTHO3HUU MPOQiiab Ta mpaBuia HUPPOBOi
cepBicHOi Tmuarpopmu. s MomeHTy t momnepeaHbo (POPMYETbCS MHOKHMHA
nomyctuMux crpaterid i(t). Kokna crpareris 3amae mnepiry [Jil0 Ta YMOBHI
MPOJOBKEHHS, K1 MOKYTh OyTH peai3oBaHi JIMIIE 32 BIAMOBITHUX MailOyTHIX CTaHIB.
3ab60poHEeHI IpaBWIaMH i1 HE MOTPAIUIAIOTH O MHOKUHU aJIbTEPHATUB 1 HE MOXKYTh
OyTH KOMIIEHCOBaH1 BUCOKOIO MIPOTHO3HOIO OLIIHKOIO.

Jlnst TOpIBHSIHHSL CTpaTerii HEOOXIMHO OINIHUTH HE OJHY JeTECpPMIHOBaHY
TPAEKTOPIIO, a PO3MOALT MOXKIMBUX MAPIIPYTiB. MallOyTHI Mepexoid po3TIIsIatoThCsl
YMOBHO BIJHOCHO 3ariaHoBaHoi i, 11 wacy Ta mapametrpiB. Ilicis KoXHOT
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KOHTPOJIbHOT TOYKH IMOBIpPHICHA Maca pO3MOAUISIETbCS MK CTAHAMU, a HACTYTIHA JTis
BU3HAYAETHCSI YMOBAMM BIJAMOBIAHOI TUIKH. Y pe3ynbTatri il KOXKHOI JOIYyCTUMOT
cTpaTterii GopMyeThCS BEKTOP MPOTHO3HOI Pe3yIbTaTUBHOCTI:

Vie,0)= (PP "(hy), TI?, PN (hy), N7, C7, U7)

Kowmmonent Pipay, o(hs) 3amae iMmoBipHICTh orutaTk Ha ropu3oHTI hs, Tipay, ¢ —
nporHo3Huit yac fo omiat, PiN, o(hs) — pu3uk 3aBepiieHHs] BHYTPIITHHOTO TUKITY 63
ormnaTt, Nija, 6 — OUiKyBaHy KUIBKICTh (DAKTHUHO BUKOHAaHUX aKTUBHUX [id, Cic —
OUiKyBaHI pecypcHi a0o rpomoBi BUTpaTd, UiG — HEBU3HAYEHICTH OLIIHIOBAHHS.
IMOBipHICTB OIUIaTH Ta Yac HE 00’ €IHYIOTHCS B OJIUH NOKA3HUK: KOPOTKUH OUIKYBaHUN
yac HE € IepeBarol, SKIO OIUlaTa IPOTHO3YETbCA JIMIIE JUIsl Majoi YacTKU
MapHipyTiB. AHAJOTIYHO HEBU3HAUCHICTh HE 3aMIHIOETHCS HYJIEM 3a B1JICYTHOCTI
JIOCTAaTHBOI CTATUCTUYHOI MIATPUMKH.

[lepen mOpIBHSHHAM KOMIIOHEHTHM 3 PI3HUMH OJUHUISIMU BHUMIPIOBAHHS
HOPMYIOTBCSL IO CHUIBHOI IIKaiau. [l JOMyCTUMHX CTpaTerid 3acTOCOBYETHCA
KpUTEPIH, SIKAWA MIJBULLYETHCS 31 3pOCTAHHAM IMOBIPHOCTI OIUJIATH Ta 3MEHIIYETHCS 31
30UTBLIEHHSIM Yacy, PU3UKY HEPE3yIbTaTUBHOTO 3aBEPIIEHHS, KUIBKOCTI J1id, BUTpPAT 1
HEBH3HAYEHOCTI:

®i(6,1) = wi PP —wy TP — i PN — 0y N® — wsCo —weU?

TyT Wi,...,Ws — HEBIJ'€MHI Bard, BH3HAuUCHI TMOJITHUKOI IIATPOPMHU 0
OI[IHIOBAHHSI KOHKPETHOTO pe3yJibTaTy; MO3HAYEHHS 3 <«JIaXOM» BIJANOBIAAIOTH
HOPMOBAaHMM BeJIMUYMHAM. Baru He 3aMiHIOIOTH KOpPCTKI oOMexxeHHs. I[lepen
OTNITUMI3AIIIEI0 31CTABJISIIOTHCS CTATUCTUYHA MIATPUMKA, JOMYCTUMUN PU3UK CTaHy SN,
pecypcHa Meka Ta TpaHMYHA HEBHU3HAYEHICTh. SIKIO cTpaTeris mae OJIOKyBaJIbHHUI
JIarHOCTUYHUN cTaTyc ab00 BHUXOJWTH 3a BCTAaHOBJICHI MEXI HaIIMHOCTI, BOHA
BUKJTIOYAETHCS 3 po004u0i MHOKMHU Zisel(t). Skimo poboua MHOKHMHA TTOPOXKHS, METOJ
MOBEpPTaE KOHCEPBATHMBHY aJbTEPHATHBY: KOHTPOJIHOBAHE OYIKYBaHHSI, MEPEBIPEHY
06a30By nit0 a00 TIEepeiaHHs OnepaTopy.

Cepen crpaterii poO040oi MHOXHHH BHOHUPAETHCS KaHAWIAT 13 HANHOLIBIITUM
3HAUYEHHAM KpuTepio. be3nocepeqHiM pe3yinbTaTOM € He BCs MaHOyTHA
MOCJIIIOBHICTD, & JIMILIE MepIa /i 0OpaHoi YMOBHOI CTpaTerti:

o () =arg max ®(0,1), b, (1)=first(c; (1))
oEZF (1)

3aruiaHOBaHU  MapIHIPYT BUKOPUCTOBYETHCS [IJIi TIOSICHEHHSI PIIICHHS Ta
OIIIHIOBAHHS PECYpCiB, ajie¢ HE BBAKAETHCH (PAKTUYHOI MAHOYTHHOIO TPAEKTOPIEIO.
[lepen BukoHaHHSM bi*(t) TOBTOPHO MEPEBIPSIOTHCA (PaKT OIJIATH, AKTyaJIbHUM CTaH,
YaCTOTHI Ta 4acOB1 OOMEXKEHHs, JOCTYMHICTh KaHaly 1 Bepcis npaBui. [licins HOBOT
nmoaii ab0 JOCATHEHHS 4YacOBOTO TpHUTepa MPOTHO3HWA Tpodiib Ta MHOXKHUHA
aNbTEpHATUB (POPMYIOTHCS 3aHOBO. TakuM YMHOM peali3yeThCsl PYXOMHA TOPU3OHT:
MaiOyTHI KPOKM MOTPIOHI ISl OLIIHIOBAHHS HACIIJKIB MOTOYHOrO BUOOpY, ajie He
CTBOPIOIOTH 0€3YMOBHOTO 3000B’s13aHHS BUKOHYBAaTH BCIO MOCJI1IOBHICTb.
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Jlyis BiITBOPIOBAHOCTI KOXKHUU ITMKJ 30epira€ KOHTEKCT PIIICHHS, JOIyCTHMI
aIbTepHATHBH, TIPOTHO3HI BEKTOPH, MPUUYUHU (PiIbTparlii, mapaMeTpu HOpPMYyBaHHS,
3HAYCHHS KPUTEPit0, 00paHy Jito, i1 MIaHOBUM 1 (JaKTUYHUHN Yac Ta Bepcii Mojienen 1
npaBuJl. Lle Bimokpemitoe chopMoBaHy peKOMEHIAIII0 BiJ (PaKTUUHOTO BUKOHAHHS Ta
MOJAIBIIIOT0 pe3yJbTary. JJis OliHIOBaHHS J1H 32 ICTOPUYHUMH JaHUMU HEOOX1THO
30epiratu caMe KOHTEKCT MOMEHTY PIillleHHs; BUKOPUCTAHHS MailOyTHHOTO CTATyCy
a00 o1 171 GopMyBaHHS MUHYJIO1 AJIbTEPHATUBU CTBOPIOE YacOBH BUTIK. PaHire
po3po0sieHI  MOZeNl MPOTHO3YBaHHS IUIATDKHOTO — CTaTycy — MIATBEPKYIOThH
JOIUTBHICTh BHUKOPHUCTAHHS MAITMHHOTO HABYAHHS [JIS aHANI3Y CTPYKTYPOBAHUX
naHuX Tatgopmu [4], OTHAK y 3aMpPOMOHOBAHOMY ITiIXO0/I1 TIPOTHO3 € JIUIIE BXOJIOM
710 TIOCITIZIOBHOTO BHOOPY JiH, @ HE KIHIIEBUM PIIIICHHSIM.

Pe3yabTaTn Ta 00ropopenHs. Po0oTy MeToly po3IIISIHYyTO Ha pO3paxyHKOBOMY
MIPUKIIAA1 ISl aKTHBHOTO TIATIKHOTO 3000B’ I3aHHSI, IIIOJI0 SIKOTO JOITYCTUMUMH € TPH
aTbTEPHATUBH: G1 — KOHTPOJIhOBAHE OUIKYBAHHS; G2 — MOBTOPHE 3BEPHECHHS Uepe3
MOTOYHUM KaHaJ; 63 — 3MiHa KaHaJIy 3 TOBTOPHUM 3BepHEHHAM. [ 1eMoHCTpaliii Bei
BUTPATHI KOMIIOHEHTH TOTIEPEIHRO HOPMOBAHO 110 1HTepBay [0; 1], a Baru kpurtepito
3agando sk w=(0,35; 0,15; 0,20; 0,10; 0,10; 0,10). 3HadueHHS HABEACHO SIK LTFOCTPAIiIO
MpoleIypyu BUOOPY, a HE SIK PE3yIbTaTH EMITIPUYHOTO EKCTIEPUMEHTY .

Taoauusa 1
Po3paxyHKkoBMii NPUKJIA NOPiBHAHHSA JONMYCTUMHX CTpaTerii
Crparerisi Ppay ’i“pay PN Na C U O
G1: OYIKYBaHHS 0,42 0,70 0,18 0,00 0,05 0,12 | —0,011
G2: TOBTOPHE 3BEPHEHHS 0,61 0,45 0,14 0,35 0,25 0,10 0,048
G3: 3MIHA KaHATY 0,66 0,40 0,13 0,35 0,60 0,17 0,033

3a 3amaHMX Bar Gs Ma€ HAWOUIbIY MPOTHO3HY IMOBIPHICTH OIUIATH, OJHAK il
nepeBara KOMIICHCYEThCS BUIIUMH BUTpAaTaMH Ta HEBU3HaueHICTIO. HaiGinbiie
sHaueHHs ®=0,048 oTpumye G2, TOMy NMOTOYHUM pINIEHHSM CTa€ ii mepia isg —
noBTOpHE 3BepHEeHHs. L]e mokasye, 1110 MeTo/1 He 3BOUTh BUOIp 10 Makcumizailii Ppay:
CTpareria 3 JEl0 HIKYOK HMOBIPHICTIO IMO3UTHBHOIO pE3yJbTaTy MOXe OyTu
JOLIIBHIIIOKO 33 CYKYITHICTIO KPUTEPIiB. SAKIIO pI3HUI MK HAMKpAIMMU OLIIHKAMU
HE TIePEeBUINYE 3aJaHUK MOPIT MPaKTUYHOI 3HAYYIIOCTI, JOJATKOBO 3aCTOCOBYETHCS
MPaBUJIO PO3B’sI3aHHs OJIM3bKUX OLIIHOK, HAPUKIIA/ TepeBara MEHII pecypcoMICTKOI
abo0 Kpailie CTAaTUCTUYHO MIATPUMAHOI aJTbTePHATUBH.

[IpyHIIMTIOBOIO BIIACTUBICTIO € TMOBTOPHE (OPMYBaHHsS PIIICHHS MICHsS 3MIHU
KOHTEKCTY. SIKIIO miciasi oOpaHOro 3BEpHEHHS KIIEHT 3[1MCHUB OIUIATy, BHYTPILIHINA
IIUKJI 3aBEpUIYEThCS 1 HACTyMHa Jisi He (opMmyeThbes. SIkmo peakuii Hemae, ane
3MIHIOETBCS TPUBAJICTh TIepeOyBaHHs y CTaHl ab0 HAcTa€ YEproBU YaCOBHM MOPIT,
podiJTh OHOBITIOETHCS 1 BC1 AOIMYCTUMI CTPATET1i OI[IHIOIOTHCS TOBTOPHO. [ToBTOpHMI
BUOIp Ti€i camoi Jii HE 03HAYa€E BiJICYTHOCTI aalTHUBHOCTI: PIIIICHHS MPUAMAETHCS
3aHOBO 32 aKTyaJbHUMH JaHUMU. BogHOUAC MPOTHO3HE MOPIBHSAHHS aJbTEPHATHUB HE
CJII TPAKTyBaTU SIK JOBEACHHUM MpUUUHHUN edexT aii 0e3 BIAMOBIIHOTO TU3ANHY
CIIOCTEPEKEHb 00 EKCIIEPUMEHTY.
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YyTnuBicTh BUOOPY /10 MapaMeTpiB 0 OIIIBHO aHai3yBaTH OKPEMO BijJ TOUHOCTI
IPOrHO3HOI MOEJNi. 3MiHa Bar MOXe€ BiOOpa3uTH pi3HI MPIOPUTETU MIATHOpPMHU:
nepes; CTPOKOM OIUIaTH OUIBIIOI Bark HaOyBae MiHIMI3aIlisA KiJIbKOCTI 30BHIIIHIX
3BE€pHEHb, TOJMI SK TICJS TPHUBAJIOro NepeOyBaHHsA O3 peakilii 3pocTae 3HAUYYIIICTh
4yacy Ta PU3MKY HEpe3yJbTaTUBHOTO 3aBeplieHHs. [Ipu 1npoMy mnapameTpu MOBUHHI
OyTH 3adikcoBaHi JI0 Meperiasiay (pakTUUHOTrO pel3yapTary. Skio miatdhopma HE Mae
0oOTpyHTOBAHOTO HAa0OpPY Bar, JOIIIBHO croYaTtKy cpopmyBaTu MHOXMHY [lapeto i1
BUJIYYUTH albTEPHATHBH, SIKI OAHOYACHO TIpIIl 3a 1HIIMMM CTpaTerisiMU 3a BCiMa
CYTTEBUMHU KOMIIOHeHTamHu. lle 3MeHImIye 3anexHIiCTh pillleHHS BiJl JOBUIHHOTO
BaroBOT'0 3TOPTaHHS.

OxpeMuii peXuM TMOTPIOHWM 17T BHUCOKOiI HEBH3HAYEHOCTI abo ciabKoi
CTATUCTUYHOI NIATPUMKH. Y Takiil CUTyalli METO]l HE TOBUHEH aBTOMATUYHO 0OMpaTh
CTpATETIIO JINILIE Yepe3 HalOIbIIe ToukoBe 3HaueHHs @. JloniyibHUMH pe3yJibTaTaMu
€ KOHTPOJIbOBAHE OYIKyBaHHs, Oe3neyHa 0a3oBa Jiis, NOBTOpHE (OPMYBaHHS IiCIIA
HAaKONMYEHHS HOBUX JaHUX abo TmepelaHHs omneparopy. TakuM YUHOM,
HEBU3HAYEHICTh BUCTYIA€ HE TUIBKH YUCIIOBOIO CKJIAJI0BOIO KPUTEPIIO, a i YMOBOIO
JIOTYCTUMOCTI aBTOMaTH4YHOro BuOOpPY. lle 0co0iMBO BaXXIMBO ISl PIAKICHUX
KOMOIHaIllif cTaHy, 1ICTOpii Ta mapaMeTpiB 3000B’I3aHHS, JI€ POTHO3 MOYKE BUXOJAUTH
3a 00J1aCTh IOCTATHBOT MIATPUMKU HAaBYAJIbHUX JTAHUX.

BucHoBKH. 3anporioHOBaHO METOJ] aJIalTUBHOIO BHOOPY JiM Mijg 4ac oOpoOKHU
IUIATDHKHOTO 3000B’sI3aHHS, KU MOEIHYE MHOKHHY JTOITYCTUMHUX YMOBHHX CTpaTeTin
13 MPOTHO3HUM OI[IHIOBaHHSM I1XHIX MOXJIMBHUX TpaekTopii. [IopiBHSHHSA BpaxoBye
IMOBIPHICTh 1 4Yac OIUIATH, PHU3UK HEPE3YJbTATUBHOTO 3aBEPILUCHHS, OYIKYBaHY
KUIBKICTB J1#, BATPATH Ta HEBU3HAUEHICTh. ONepaTUBHUM PE3YJIbTATOM € HAOIMxK4a
JOIyCTUMA [Iis1, a He (DIKCOBaHA IMOCIIIOBHICTh Ha BECh LUKJI. PyXOoMuid rOpU30HT 1
MOBTOpPHA TNEpeBipKa Micisl MoAlil ado 4yacoBUX TpPUTepiB 3a0e3MeuyroTh aJanTallito
PILIEHHS 10 aKTYaJIbHOTO CTaHy IUIATI)KHOTO 3000B’A3aHHs 0€3 MOPYLIEHHS )KOPCTKUX
npaBuiI UGPOBOI CEPBICHOT TIATHOPMHU.
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METO/I OUIHIOBAHHA Y3I'O/JOKEHOCTI HHEPEXO/AIB
MIZK CEMAHTUHYHUMHU CTAHAMMU JIAJIOTY

Yucrorin Ouekciii BosionumupoBuy,
acripaHT
Hamionanpauit yHiBepcutet «OiechbKa MOTITEXHIKA)

Beryn. Jlianoru y nudpoBux ceppicax MCUXOJIOTTYHOT MIATPUMKH CKIIATAIOThCS 3
MTOBITOMJICHB, 3MICT SIKUX 3aJIC)KUTh BiJ TIOTMEPEIHLOTO KOHTEKCTY. Omuc mpooieMu
MOKE 4YEpTryBaTHUCA 3 yYTOYHEHHSMHU, EMOIIMHUMHU PEAKIIiSIMHU, MATPUMYBAILHUMA
BIIMOBIJIMA Ta OOTOBOPEHHSIM MOKJIMBHX 1. TOMy pe3ysbTaT aBTOMaTU30BaHOTO
aHali3y HE BUYEPIYEThCA BU3HAYEHHSIM KiIacy OKpeMoi perutiki. HeoOx1aHO Takox
BCTAHOBUTH, SIK 3MIHIOETHCSI CMUCJIOBUN CTaH PO3MOBH Ta UM Y3TOKYIOTHCS CyCi/IHI
MEepEeX0/Ix 3 TEMATUKOIO 1 XapaKTepOM B3a€MOIIi.

VY nociiKeHHAX po3Mi3HaBaHHS €MOLINA Y pO3MOBI TOKa3aHO 3HAYEHHS! KOHTEKCTY
Ta 3ajexHocTed Mk ydacHukamu [1]. I'padosi migxomm, 30kpema DialogueGCN,
JAI0Th MOXJIMBICTh YPaXOBYBaTH 3B’SI3KM MIXK pEIUIIKaMH, SIKI HE OOMEXYIOThCA
3BUYAHHOI0 TOCTIOBHICTIO moBigomieHb [2]. Ilpore Bu3HaueHHs emolii abo
KOMYHIKaTUBHOTO aKTy IlIe HE XapaKTepu3ye PO3BUTOK Jiayiory B 1iyioMy. Hanpukiazn,
MOBEPHEHHSI 1O YTOUHEHHS IMicisi OOrOBOPEHHSI MOXKJIMBHUX [Ii HE OOOB’S3KOBO €
MMOMUJIKOIO; BOHO MOK€e BiJToOpakaTu HOB1 00cTaBuHU. JJi1 KOPEKTHOI iHTeprpeTartii
MOTPIOHUK TOKAa3HHUK, IO MOEJHYE HWMOBIPHICTh MEPEXOAy 31 3MIHAMH TEMHU Ta
E€MOILIMHUX O3HaK.

Meta po6oru. Po3poOutu MeTON OLIHIOBAHHSI Y3TOKEHOCTI MEPEXOJiB MIXK
CEMAaHTUYHUMHU CTAaHAMM [1aJOTy, KM MOEAHY€ TPAEKTOPIIO CTaHIB, €MMIPHYHI
HMMOBIPHOCTI MEPEXOAIB 1 TEMATUKO-EMOLIINHY AUHAMIKY ()parMeHTIB JJisl BUSBIICHHS
TUIOBUX NEPEXOMAiB, 3MIHM TEMH, MMOBTOPEHHS CTaHIB Ta BiACYTHOCTI MOMITHOTO
CMUCIJIOBOTO TPOCYBaHHSI.

OcHoBHAa 4acTHHA poOoTu. BxigHumMu manumMu € TpadoBO-KOHTEKCTHE
npeAcTaBieHHs aiajory Gp, MOCTIIOBHICTh CEMAaHTHMYHUX MpodiIiB pemiik Pp Ta
BHU3HAYCHA TPAEKTOpis cTaHiB Sp. JIis aHAI3Y JiaIor MOMLNSEThCA Ha BIOPSIKOBAHI
¢bparmenTu By, ..., Bix. CTan ¢pparmenTa BiioOpaxkae y3aralbHEHUN PEKUM B3a€EMO/IIT,
a HE KJac OCTaHHBOI peruTiku. Y 0a30Bii MHOXHHI S BHAUIAIOTHCS TOYATKOBE
3BEpPHEHHS, YTOYHEHHS, OMNKC CHUTyalli, eMOolliiiHa peakiis, MiATPUMKA, MOIIyK
BapiaHTIB [ii, 3aBepilieHHS Ta eckanamis. OcTaHHS MO3HA4Ya€e TEXHIYHY MNOTpeOy
pearyBaHHs BIJIOBIAHO JJO MPaBUJI CEPBICY, a HE A1arHO3 KOPUCTyBaya.

Tpaexropis Sp = (§,, ..., 8x) 36epirae nopsiaok cranis. Jis ii aHaIi3y OLIHIOETHCS
Matpulls nepexoniB T', ne eneMeHt T, BimoOpaxae BIIHOCHY YacTOTY MEPEXoy 3i
CTaHy a N0 CTaHy b. 3Ha4eHHsS MAaTPHIll BU3HAYAIOTHCS JUIIEC 32 HABYAIbHUMHU
JiajoramMu, 1o YHEMOXJIMBIIIOE BUKOPUCTAHHS €TAJIOHHUX CTaHIB TECTOBOI YaCTUHU
T1]] 9ac MPOTHO3YBAHHS
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Nab

ZCES N ac ’

Tyt Ngjp — KUIBKICTh 3a(hiKCOBAHUX MEPEXO0/iB @ — b; S — MHOKMHA CTaHiB. SKIIo
JUISI OKPEMOTO CTaHy HEMAa€ JOCTAaTHBOI KIJIBKOCTI CIIOCTEPEKEHb, 3aCTOCOBYETHCA
3ra/KyBaHHs abo0 exkcrepTHe oOMekeHHs OuiHKA. Martpuus T xapakTtepusye
THTIOBICTh, aJI€ HE € KOPCTKUM IEPETIKOM JI03BOJICHUX MEepexo/1iB. PinkicHuit mepexin
MO>ke OyTH 3MICTOBHO BUIIPABIaHUM, TOMY OCTaTOUYHUN BUCHOBOK HE MOYKHA pOOUTH
JMIIE 32 KOr0 4acTOTOXO.

Koxuomy dparmenTy Bj, CTaBIsATHCA Y BIAMOBITHICTH y3arajdbHEHI TEMaTHIHHMA
Ta eMOLIHHMIA BEKTOPH &}, 1 €, chopMOBaHi Ha OCHOBI MPOQLTIB peruTiK. 3MiHA IHUX
KOMITOHEHTIB M1k CyCITHIMU ()parMEHTaMH BU3HAYAETHCS 32 HOPMOBAHOIO BiJICTaHHIO:

Aty =l Ek - Ek—] Il, Aey =l & — e |l

Mauni 3naueHHs At BIMOBIAAIOTH 30€pEKEHHIO TEMATUYHOTO (POKYCY, a BEJIUK] —
Horo 3miHl. EMouiiiHa BIACTaHb XapakTepU3y€ BIIMIHHICTb O3HAaK CYyCIAHIX
(parMeHTiB, ane cama 1mo co0i HEe BHU3HAYAE OaXaHICTh YU HEOAKAHICTh MEPEXOY.
[linTpumyBanbHa BIAMOBIAb, HAMPHUKIAL, MOXE CYHNPOBOIKYBATHUCS MOMITHOIO
3MIHOIO €MOLIMHOIO KOMIIOHEHTa 0€3 MOpPYLIEHHS JIOTIKM Po3MOBU. Tomy oOMIBI
BIJICTaHI PO3IJIAIaI0THCS Pa30M 13 TUIIOM MEPEXO0Jly Ta HOr0 KOHTEKCTOM.

[Toka3HuK y3romkeHocTl mepexoay cohj, QopMyeThbcs SIK 3Ba)K€HE MOEIHAHHS
TUIIOBOCTI TIEPEXOy, TEMaTUYHOI Oe3MepepBHOCTI ¥ emoliitHoi cymicHocTi. [l
0a30BOT0 BapiaHTa METOJIy BUKOPUCTAHO TaKe CIIiBB1IHOIICHHS:

cohy =y, Ts,_, ¢, +v2(1 — Aty) + v5(1 — Aey)

TyT y,, V2, Y3 — HEBIJ €MHI Baru, cyMa sikux JOPIBHIOE OJMHUI; HOPMOBaH1 3MIHU
At i Ae;, Hanexats Binpi3ky [0; 1]. Baru if moporosi 3HaUCHHS BH3HAYAIOTHCS 3a
HaBYaJbHOIO Ta BalialiiHow0 BUOipkamu. Hu3bke 3HaueHHs cohy, 03Ha4Yae HETUTIOBY
KOMOIHAIlIF0 TIepeXoly ¥ CEeMaHTHYHUX 3MiH, OJHAK HE Ja€ MiJCTaB aBTOMATHYHO
BU3HATU [1aJOT HEKOPEKTHUM. Takui mepexiJl MO3HA4YaeThbCs ISl JO0AATKOBOIO
aHaII3y pa3oM 3 perTlikaMu, TeMaMH Ta POJISIMHU, 110 BIUIMHYJIM HA OIIHKY.

AHani3 BUKOHYIOTH TOCHiIOBHO. CrowaTtky 13 mpodiidiB 1 rpadoBuX O3HAK
BU3HAYAIOThCA cTaHu ¢parmenTiB. Jlam 3a marpuiiero T Ta pi3HUISIMU TEMaTHKO-
E€MOIIMHUX KOMIIOHEHTIB O0YUCITIOIOTHCS OLIHKU cohy. TTicis 11boro 3aCTOCOBYIOThCS
noporu st ¢ikcarii pi3koi 3MIHM TEMH, MOBTOPEHHS CTaHIB, HU3BKOi 3MICTOBOI
MIHJIMBOCTI Ta ecKaialliitHoro Mapkepa. [loBTopeHHs 0JHOTO CTaHy came 1o coOl He €
3alUKJIEHHSM: JUIsI Takoro BHCHOBKY JOJIaTKOBO TEPEBIPSAIOTHCA TPHUBANICTD
MMOBTOPEHHS, BIJICYTHICTh HOBOi iH(poOpMarlii ¥ nuHamika TeM. HeBu3HaueHi craHu
BUUTSIFOTHCSI OKPEMO, a TIPOITYCKU HE 3aMIHIOIOTHCS JOBUIBHUMU TIPUITYIIICHHSIMHU.

VY pexumi MOTOYHOTO aHajizy (parMeHTa BpaxOBYIOTHCS TIJIbKU MOBITOMIICHHS,
Kl BXK€ HaIIAnuIM. Y PETPOCHEKTUBHOMY PEXKHUMI JOMYCKAEThCS BUKOPHUCTAHHS
BCHOT'O 3aBEPIICHOIO A1aJIOTy, OJHAK I PEKUMU HE MOBHHHI 3MINIYBATHUCS I 4ac
EKCIIEPUMEHTAJILHOTO TMOPIBHAHHA. JIJIs MiABUINEHHS 1HTEPIPETOBAHOCTI pa3oM 3i
3HAaueHHAM cohy, 36epiraroThest ckaanoBi Ty, Aty i Aej, Ta HOCUIAHHS HA BiIOBIIHI
By3nu Tpada. Lle mo3Boisie moscHUTH, Yepe3 SKi 3MIHM TepexiJl MO3HAYeHUH SK
HETHUIIOBUM.

Tab= a,bES
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Pe3yabTatn Ta oOroBopeHHsi. OIiHIOBaHHS METOAY TNiependadae IMepeBipKy
SKOCTI HE JIMIIIE OKPEeMHX CTaHiB, a 1 BCI€i iXHBOI MOCHIIOBHOCTI. [l 1BOro
3acTocoBaHo TransitionAcc — 4acTKy MpaBUILHO BIITBOPEHUX Iap CYCIJIHIX CTaHIB, a
TakoX SeqSim — noAiOHICTh MPOTHO30BAHOI Ta €TAJOHHOI TPAEKTOPIM 3a TOBKUHOIO
HaWO1IBIIO1 CIIbHOI MmianociiaoBHocTi (LCS):

K

1
TransitionAcc = ﬁz 18—, 8k) = (Sk—pp Sk
k=2

LCS(Sp,Sp)

max(l.fDl, |SD|)

Y mux BHpaszax S, Mo3HA4Ya€ €TaJOHHWM CTaH, §, — BU3HAYCHHWHA cTaH, a K —
KUIBKICTh ()parMeHTiB. TransitionAcc € 4y TIUBOIO /10 JOKATHHUX MOMUIIOK MIEPEXO/IIB,
ToAl AK SeqSim XapaKTepu3ye 3arajbHe 30€pexEeHHs MOPSAKY CMHUCIOBHUX €TaiB.
BiaMiHHICTP IIUX METPUK Jla€ 3MOTYy OKpPEMO aHali3yBaTH TOYHICTH JIOKAJIbHUX
MepexoiB Ta MOJIOHICTh ycie€i TpaekTopii. [Iisi BUMaakiB 13 Pi3HOI KUIBKICTIO
(dbparMeHTIiB MOCIIZIOBHOCTI TMOMEPEAHBO Y3TOKYIOTHCS a00 BPaxXOBYEThCS iXHs
(dbakTHU4HA TOBKUHA.

Jns  nonepeaHpoi ampoOarlii  BUKOpUCTaHO CGOPMOBAaHY B Marepiajax
nocaipkeHHs: BUOipKy 13 720 mianoriB Ta 4800 peruiik Ha OCHOB1 BIAKPUTOTO HAOOPY
MentalChat16K [3]. IToain Ha HaB4alIbHY, BaJllJAlIiHY T TECTOBY YACTUHU BUKOHAHO
Ha piBHI J1anoriB y cmiBBigHomeHHl 70 : 15 : 15. 3icraBnennsa 6a3oBux Ta rpagdoBo-
KOHTEKCTHOT'O MPEJICTABJICHB 32 MOKa3HUKAMHU SIKOCT1 TPAEKTOP1i HaBe[eHO B TaoI. 1.

SeqSim =

Taoaunnsa 1
Pe3ysabTaTH OLiHIOBAHHS NEPEX0AiB MiK AiaJJOTOBMMH CTAHAMH
Bapiast ananizy TransitionAcc SeqSim
XLM-R + KOHTEKCTHE BIKHO 0,66 0,61
CemaHTHYHMHA TPOQUIb PEILTIKH 0,70 0,66
['padoBO-KOHTEKCTHA MOJIEITb 0,78 0,74

['padoBo-KOHTEKCTHE MpeacTaBiaeHHs 3abe3neunsio TransitionAcc 0,78 1 SeqSim
0,74 npotu 0,66 Tta 0,61 nns TpaHcPOPMEPHOro MPEICTABIECHHSA 3 KOHTEKCTHUM
BikHOM. IligBuUIIIEeHHS TOKa3HUKIB BiAnoBiaHO Ha 0,12 Tta 0,13 cBimuuTH Mpo Kpaiie
BIITBOPEHHS JIOKAJBHUX MEPEXO0/IiB 1 MOCIIIOBHOCTI CMUCIIOBUX eTariB. BogHoyac i
3HAYCHHS XapaKTEPU3YIOTh SAKICTh BIJIHOBJICHHS TpaekTopii. BoHU HEe € caMoCTiHHUM
BUMIPIOBAaHHAM TOYHOCTI MOPOTrOBUX pIIIEHb MPO 3MIHY TEMH, 3aLUKICHHS a0o
HEJIOCTATHE MTPOCYBAHHS; /Il OCTAHHIX MOTPiOHA OKpeMa eKCIiepTHA PO3MITKA.

[Toka3Huk coh; pO3rISHYTO TAKOXX Ha CTPYKTYPHOMY MPHUKJIAAl MEPEeXoay Bijl
YTOYHEHHS JI0 OMUCYy cuTyarlii. SIkmo TemaTuanuii GoKyc 30epiracThCs Ta mepexina
4acTO TPAIIABCS B HABYAJIbHUX JI1aJIOTAX, OL[IHKA Y3TOIKEHOCTI € BITHOCHO BUCOKOIO.
k1o micisi YTOYHEHHsI 3’ ABJISIETHCA HOBA TE€Ma, 3HAYCHHS BIAMOBIAHOT TEMAaTUYHOI
CKJIaJIOBOi 3HIKY€Tbcs. BosHowac Takuii mepexij He BIIKUIAETHCA: CUCTEMa Mae
MoKa3aTH 3MiHy (OKyCy, a HE MPUMYCOBO 3aMIHIOBATH CTaH Ha OunbIl TUoBHM. Lle
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UTIOCTpY€E BIAMIHHICTD OMKMCOBOTO aHAJI3y AUHAMIKHU BiJl HOPMAaTUBHOTO OILIIHIOBAHHS
MOBEIHKY KOPUCTyBaya.

[nmtocTpaTBHE OOUYMCIIEHHS Ja€ 3MOTY IOKa3aTH poOJib CKJIAJ0BUX IOKa3HUKA.
Hexail 115 nepexoy «yTOYHEHHsS — OIUC CUTYyalli» TUNOBICTH cTaHOBUTH 0,60, a
HOPMOBaHI TeMaTH4YHa W emolriitHa 3miau — BianosiaHo 0,20 Ta 0,10. 3a Bar y; =
0,40, v, = 0,35, y3; = 0,25 ominka coh, nopiatoe 0,745. Jlns iHIIOTO Tepexomy 3
tunosicTio 0,10, TemaTtnunoro 3MiHo 0,80 Ta emoriiHow 3MiHOKO 0,50 MOKa3HHUK
ctaHoBUTh 0,235. 3HaueHHS HABEAEHO SIK PO3PaXyHKOBUU MPUKIIAJ, a HE pE3yJIbTaTh
OKPEMOTO €KCIIEPUMEHTY.

OCHOBHUM OOMEXEHHSIM € 3aJIeKHICTb MaTpulll T BiJ MOBHOTH KOPIIYCy Ta
CTaOlIPHOCTI PO3MITKM cCTaHiB. PigkicHI eckamamiiiHi cuTyaiii MOXYThb MaTu
HEJOCTATHIO CTATHUCTHYHY MIATPUMKY, a BUOIp NOBXUHU (parMeHTa BIUIMBAE Ha
YYyTIUBICTh A0 KOPOTKOYacHUX 3MiH. KpiM TOro, aHriioMoBHUN Xapaktep 0a30BOro
Kopmmycy moTpebye OKpemoi THepeBipKM Ha YKpaiHChbKOMOBHMX 3BepHEHHAX. Jliis
KOPEKTHOI ampoOanii ciijJ OLIHWUTH BIUIMB Bar ¥ 1 MOPOTIB, CTIAKICTh A0 MOXHOOK
BHU3HAUEHHS CTaHIB Ta AKICTh BUSBJICHHS KOXXHOTO TUITy TUHAMIYHOI CUTYyaLlli.

BucHOBKH. 3anpONOHOBAHO METOJ OLIHIOBAHHS Y3TOJKEHOCTI MEPEXOJIB MIXK
CEMaHTHUYHUMU CTaHAMU J1AJIOTy, SIKUU MOEIHYE MATPHUILIIO TIEPEXO/IiB, TEMATUYHI Ta
€MOI[IliHI 3MIHM (parMeHTiB 1 TpadoBO-KOHTEKCTHE MOJAaHHS PO3MOBU. Meron
BIJTOKPEMJTIOE€ HETHIIOBHUU TEPEeXij BiJi aBTOMAaTUYHOTO BHCHOBKY IPO TOMHUJIKY Ta
(bopMye TMOSCHIOBAJIbHI CKJIAJIOBI MOro OLIHKHU. [IOpIBHSHHSA TpaeKTOPId IMOKA3aji0
nepeBary rpadoBO-KOHTEKCTHOIO MpeAacTaBieHHs 3a TransitionAcc 1 SeqSim.
[Tonanpina mepeBipka Mae OyTH CIpsSIMOBaHA Ha PO3MIUEHI BUIMAAKUA 3MIHU TEMH,
MMOBTOPEHHSI CTaHIB Ta €CKaJailii, a TaK0X Ha KaJiOpyBaHHS MOPOTIB 1 Bar JIsl pi3HUX
THIIIB I1aJIOT1B.
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In conditions of martial law, ensuring the continuous functioning of engineering
networks of residential buildings becomes of particular importance, since the safety,
health and daily life of the population depend on their reliability. Damage to electrical
networks, water supply, drainage, heating and gas supply systems can lead to a
violation of normal living conditions even in those buildings whose load-bearing
structures have remained intact. In this regard, it can be assumed that the resistance of
a residential building to military threats is determined not only by the strength of its
structures, but also by the ability of engineering systems to maintain operability, adapt
to emergency conditions and recover after damage. To substantiate this assumption, it
1s necessary to analyze the regulatory and legal requirements of Ukraine, modern
scientific research and the possibilities of applying engineering solutions in the field of
civil protection.

First of all, it 1s worth noting that the engineering networks of residential buildings
are an interconnected system, which includes internal networks of electricity supply,
water supply, sewage, heating, ventilation and, if available, gas supply. Disruption of
the operation of one component can cause additional difficulties in the functioning of
other systems. For example, the cessation of power supply can lead to the shutdown of
pumping equipment, disruption of coolant circulation in systems with forced
circulation and restrictions on the operation of communication and automatic control.
The absence of water supply and drainage, in turn, creates sanitary and hygienic risks.
Therefore, it is advisable to conduct a comprehensive study of the stability of
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engineering networks, taking into account not only the technical condition of individual
elements, but also the interdependence between them.

The normative basis for this approach is the Law of Ukraine "On Critical
Infrastructure", which defines resilience as the ability of infrastructure to function
normally, adapt to changes, withstand threats and quickly recover from their impact
[1]. Although not every intra-building engineering network automatically belongs to
critical infrastructure facilities, the principles of resilience enshrined in the law have
an important methodological significance for organizing the reliable functioning of
residential buildings. In my opinion, in wartime, the main criterion for the effectiveness
of engineering protection should be not only the ability of the system to operate under
normal conditions, but also the ability to provide the minimum necessary needs of
residents during emergency shutdowns and restrictions on access to centralized
services.

Of great importance for the study of this problem is the article by Svitlana
Potapenko “Models for solving the problem of increasing the resilience of drinking
water supply and wastewater systems”, published in 2025 in the scientific journal
“Modern Problems of Architecture and Urban Planning” [2]. The author proposes a
conceptual multi-criteria model for increasing the resilience of water supply and
wastewater systems, taking into account man-made, environmental, social and military
threats. The study uses systems analysis, risk-based planning and mathematical
optimization to identify vulnerabilities and select justified management solutions. It is
especially important that resilience i1s considered not as an isolated technical
characteristic, but as the result of the interaction of various factors throughout the life
cycle of an infrastructure facility. This approach can also be applied to residential
buildings, since the reliability of internal networks depends on the condition of the
equipment, the availability of resources, the quality of technical maintenance and the
ability to quickly restore. At the same time, the model proposed by the author should
not be considered a ready-made universal solution for all engineering systems: its
practical application requires taking into account the characteristics of a specific object
and relevant calculations.

The legal principles of ensuring the life of the population are also defined by the
Civil Protection Code of Ukraine. In particular, Article 81 provides for the
implementation of life support measures for victims during emergencies, as well as
during or as a result of military (combat) operations. Such measures include the
provision of water, temporary housing, utilities and other necessary resources [3]. This
provision gives grounds to consider the reliability of engineering networks as one of
the practical factors in the implementation of civil protection tasks. If the centralized
supply of resources is disrupted, early emergency response planning, identification of
alternative sources of supply and coordination of actions of local governments, utility
companies and relevant services become of particular importance.

One of the directions for increasing the resilience of residential buildings is the
implementation of technical solutions that reduce the dependence of their engineering
systems on a single source of supply. Such solutions may include backup power supply
of equipment, autonomous or alternative sources of heat supply, emergency water
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supplies, the possibility of local disconnection of damaged sections of networks and
the use of technical condition monitoring tools. At the same time, the choice of such
measures should be based on engineering calculations, fire safety requirements,
sanitary standards and technical characteristics of a particular building. For example,
installing a backup generator requires proper placement, organization of exhaust gas
removal, fire protection and compliance with electrical safety requirements. Thus,
increasing autonomy should not create additional threats to residents.

No less important is the proper maintenance of engineering networks and the timely
identification of their vulnerable areas. DBN V.2.5-64:2012 “Internal water supply and
sewage. Part I. Design. Part II. Construction” establishes technical requirements for the
design and construction of relevant systems [4]. The application of regulatory
requirements during design, reconstruction and repair helps to ensure the proper
operation of networks, but in itself does not guarantee their protection from all military
influences. Therefore, it is necessary to supplement regulatory design with regular
inspections of equipment, checking shut-off valves, monitoring the tightness of
pipelines, assessing the condition of fasteners and determining the possible
consequences of accidental damage.

Particular attention should be paid to the preparation of residential buildings for
long-term interruptions in the supply of energy and utilities. To do this, it is advisable
to develop emergency operation plans, determine the equipment whose operation is of
primary importance for preserving the life and health of people, and also provide for
the procedure for action in the event of failure of basic systems. It is important to take
into account the needs of residents with limited mobility, the elderly and people who
require constant use of electrical medical equipment. In my opinion, it is the
combination of the technical readiness of the building with the organizational
preparation of residents and responsible services that allows us to move from
responding to accidents that have already occurred to early risk reduction.

The analysis conducted allows us to conclude that increasing the stability of
engineering networks of residential buildings requires a systematic approach that
combines technical reliability, redundancy of vital systems, regular maintenance and
advance planning of actions in case of accidents. At the same time, the effectiveness
of such measures depends on the assessment of specific threats, financial capabilities,
technical condition of the building and coordinated work of responsible services.
Within the discipline "Engineering protection of territories and shelter of the
population" this problem is of particular importance, since the functioning of
engineering networks affects the possibility of people staying in protective structures
and residential buildings for a long time during danger. Therefore, the stability of
engineering networks is an important component of population security in conditions
of military threats, and its improvement should be based on a combination of
scientifically sound engineering solutions, regulatory requirements and practical
readiness for emergency response.
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CYYACHI NI IXOIU 10 BUSABJIEHHSA TA
KIACUDPIKALIA OIININHI'OBUX ATAK

Yepuum FOuris
Crapmuii HayKoBHI CiBpOOITHUK
BilicbkoBuif IHCTUTYT TeJleKOMYHiKallii Ta iHpopmaTu3aiii imeHi ['epoiB Kpyt

Tepemenko Tersina
Crapmmii HayKoBHI ciBpOOITHUK
BilicbkoBuif IHCTUTYT TelIeKOMYHiKalliii Ta iHpopmaTu3aiii imeHi ['epoiB Kpyt

Beryn. CTpiMKuii po3BUTOK TEXHOJOTIH, SIK 3aBXKIHA KPIM MO3UTUBHOTO BIUIMBY
Mae€ 1 HeTaTUBHI HACTIIKH, SIK1 B CBOIO YEPTy, CIIPUUYHHSIOTH 0€37114 po0iieM, sIBUII] Ta
npoiieciB. KiOGep3nmounHHICTh, KiOEpTepopu3M Ta IHIII MOXYTh MaTH pyHHIBHUIN
XapakTep, 1€ CTAaHOBUThL 3arpo3y HalllOHaNIbHIN Oe3nerl aepkaBu. Hamiiina poOota
MepexX Iepeadl JaHWX, KOMII IOTEPHHX CHCTEM Ta MOOUIBHUX MPUCTPOIB €
000B’I3KOBOI0 YMOBOIO ISl €(pEKTUBHOTO (DYHKI[IOHYBAaHHS JI€pKaBU 1 CYCILIbCTBA,
KUTTETISIIBHOCTI TPOMAJISH.

Po3mmpenHst 3arpo3 HauioHanbHi Oe3meni y XXI CT. mokiagae Ha OpraHu
Jep>KaBHOI BIAJU 3aBJaHHS IIOJ0 iX MONEPEHKEHHS, BUSBICHHSA Ta HEWTpamizaiii.
KibepOesneka Bce yacTile po3risiiacTbes K QPyHIaMeHTalbHa MpodyieMa JepiKaBH,
o Oe3MocepeIHbO BIUIMBAE Ha 1i Oe3meKy, 000poHy, EKOHOMIKY, Maike BCl cdepu
KUTTSL.

Xapakrtep uudpoBoi iIHPpaCTPYKTYypU pOOUTH KPATIKKY 1IEHTUIHOCTI MPUPOTHUM
1 HaJ3BUYaiHO MPUBAOJMBUM SBHUINEM. 3pOCTAaHHS KUIBKOCTI IHIIMACHTIB Y
KiOeprnpocTopi 00yYMOBIIIOE HEOOX1THICTh CHCTEMHOTO aHAMI3y JHKEpesl BUHUKHEHHS
3arpo3, Ha TepIie Micle cepell AKX BUXOAUTh (immur. HeGesneuHicTs (PimmHry
0o0yMOBJIeHa TepenyciM MpsMor0 (IHAHCOBOIO Ta PEMyTAI[iHHOI IIKOJO, SIKY BIH
3aBaae. [IpuOyTKOBICTh IHBECTHLIN Yy (DIIIMHT, 3poOWiIa CBOIO crpaBy. B neskux
BUMAJIKaxX (PIIIMHT-aTaKd MOXKYTh HECTH MaIUTaOH1 1 KpUTUYHI 3aTPO3H.

Merta. Metoro poOOTH € DOCHIKEHHSI MPUHIMIIB aHamizy ¢imuHrosux URL-
azpec, aKTyaJIbHUX METOIB Kiacu@ikamii (IIIMHIOBUX MOBIIOMJIEHb T4 BU3HAYEHHS
XapaKTepUCTHUK (DIIIMHTOBUX BEOCAMNTIB.

Buknaganas ocHOBHOro wmartepiany. DImMHT pO3TIANAETHCA SK MPOIEC
BBEJICHHS B OMaHy YM COIIaJIbHOTO MPUMYCY KEPTBH J0 mepenadi KoH)iaeHiiHoT
iHdopmariii st 370BMHCHOTO BUKOpUCTaHHS. OCHOBHa MeTa MHOro MpPOBEIEHHS
3QJIMIIAETHCS HE3MIHHOIO — BHKPAJCHHsS JaHUX (JIOTIHIB Ta MAapoJiiB, PEKBI3UTIB
IJIATDKHUX KapTOK, OJTHOPA30BHUX MapoIIiB, piHAHCOBUX HOMEPIB TeaedoHiB Tomo)[1].

Knacugikayis  ¢iwmuncosux nogioomnenv. 3anmpomnoHOBaHA  Kiacupikaris
nepeadayvae NepIovYeproBUil MO aTaK 32 KpUTEPIEM HASIBHOCTI 0OpaHOT )KEPTBHU:

1. HeuisiboBuiA GiIMHT: HE MA€ SIBHOT )KEPTBH, aJIe MA€ HA MET1 OTPUMAHHSI BUTOJIU
UISIXOM 0OOMaHy Ta KpaaiXku 1Hdopmarii.
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2. HinpoBuit ¢immuar (Spear phishing): BUKOPHUCTOBYE CKJIAQAHINI Ta OLIbII
TEXHOJIOT14HI CXeMHU. 3JJIOBMUCHUKH BUBYAIOTH MPO(DLIIL )KEPTB Y COIIATbHUX MEpekKax,
30uparoTh 1HGOPMAIIII0 MPO iXHI 3BHYKH Ta KOHTAKTH, IO POOUTH IOBIIOMJICHHS
O1IBII IEPEKOHIUBUMH [2].

3a cnocobamu po3noscioOiceHHss BUOKPEMIIOIOTHCS: IOMITOBI IMOBITOMIJICHHS,
coIliajbHI MEPEeXKi, peKiiama, 13BIHKHA, SMS-110BiIOMJIEHHS Ta MAPOOH]1 CalTH.

3a cnocobamu peanizayii BUIIISIOTS:

1 @imuar-kinonyBanHs (Clone phishing);

1 ITimpo6Gka enexTponHOoi momtu (Business email compromise);

-~ Buxopucranusa HenpasunbHux URL-aapec Ta npruxoBaHUX MOCHIIaHb;

- ITimpoOka BeO-caifTiB, 3MiHA KOHTEHTY, MiMIHA CalTy;

1 @imwmHr 300paxkeHb, rojocoBuil GpimuHT (Vishing), SMS-¢imunar (Smishing);

' BukopucTaHHS CIUIMBaIOYUX MOBiIOMIIEHb Ta Gapmidr (Pharming).

Memoou eusenenns ma posnizHasanus giwuneosux amax. Ilpotuais immHTy
0a3yeTbcs Ha IBOX OCHOBHUX MIIX0J1aX:

1. HaBuanHs kopuCTyBauiB: MiJABUIICHHS 1HPOPMOBAHOCTI Ta 0013HAHOCTI MO0
METO/IIB 1 TAKTUK (PIIIMHTY.

2. IlporpamHi 3aco0u:

o Yopni ma 6ini cnucku: 06a3ax JNaHWX BIAOMHX (PIIMHTOBUX ab0 JIETITUMHHX
URL-anpec (HeI0I1KOM € 3aTpUMKa B OHOBJICHH]);

o Eepucmuuni memoou: ananiz xapakrepuctuk URL-aapecu Ta gepeBa 00’ €KTHOI
Mozeni fokymenta HTML (DOM);

o Memoou 6i3yanbhoi cxoxcocmi: PO3PI3HEHHS 3a 30BHIMIHIM BUIJISIIOM,
MOPIBHSAHHSA KOMIIOHEHTIB CTOPIHKH, KackaJHUX Tabmuup cTuiiB (CSS) Ta BizyaabHUX
0COOJIMBOCTEM;

o Mawunne wHauamHa: CTBOPEHHS THYYKHX MOJENEH JUIsi aBTOMATHYHOI
Kjacuikauii JaHUX Ta IBUJIKOT aIaNTallii 0 3MIH y MOAEIISIX [axXpaiChbKuX onepanini
[3].

BucHoBku. 3anady posmi3HaBaHHS (PIIMHTOBUX CAWTIB MOXHA PO3TIISAATH SIK
TUTIOBY TIpoOsiemMy Kkiacudikamii B IHTEJIEKTyalbHOMY aHami3l JaHHUX, KOJH
kinacudikatop OyayeThCs Ha MEBHOMY HaOoOpl xapakTepucTtuk caity. [IpaBunbHuii
BUOIp TiAHAOOPY XapaKTEPUCTHK MiABHUIIYE TOYHICTH MPOTHO3YBAHHS Ta 301JIbIIYE
IIIBUJIKOJTIO PO3ITI3HABAHHS.

[IpakT4yHa IIHHICTH PE3YJbTATIB TOJSITAE Y MOMKJIIMBOCTI BUKOPUCTAHHS
OTpUMaHOro kjacugikatopy Ta cGOPMOBAHOIO HAOOpPY XapakTEPUCTHK s
MOJAJIBIIOTO CTBOPEHHSI MPOTPAMHUX PIIIEHb, AHTU(IIMIMHTOBUX PO3IMIMPEHDb IS
Opay3epiB a00 IHIIHUX IHCTPYMEHTIB OOPOTHOU 3 PIIIMHIOM.
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Introduction. Ferruginous quartzites constitute an important mineral resource for
the iron and steel industry. The efficiency of their technological processing depends on
their chemical and mineral composition, textural and structural characteristics, and
physical and mechanical properties. Among these factors, microcracking plays an
important role in rock strength, fracture behaviour, and the liberation of ore minerals.
The characteristics of the microcrack network influence the disintegration of mineral
aggregates and the conditions of subsequent mineral beneficiation [1, 2].

During preparation for beneficiation, ferruginous quartzites undergo successive
stages of crushing and grinding. These mechanical processes involve not only particle-
size reduction but also substantial changes in the internal defect structure of the
material. Applied stresses promote the initiation of new cracks, propagation and
interaction of pre-existing defects, and fragmentation of mineral aggregates.
Consequently, crushing and grinding represent successive stages of structural
transformation, accompanied by changes in microcrack dimensions, abundance, and
spatial organisation.
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Magnetite—quartz ferruginous quartzites are particularly relevant to such
investigations because of their pronounced mineralogical and structural heterogeneity.
Their banded texture and differences in the mechanical properties of quartz, magnetite,
and associated silicate minerals create nonuniform conditions of stress distribution and
deformation. Contacts between mineral phases represent potential sites of stress
concentration and may influence fracture initiation and propagation. Accordingly,
fracture patterns established for relatively homogeneous crystalline materials cannot
be directly extrapolated to heterogeneous ferruginous quartzites without considering
their specific structural characteristics.

From the perspective of fracture mechanics, microcracks constitute elements of an
interconnected defect system whose development affects the mechanical response and
fragmentation behaviour of the material. Their number, dimensions, and spatial
distribution are associated with damage accumulation and the progressive loss of
structural integrity. Pre-existing microcracks influence the response to subsequent
loading, while their development and interaction may contribute to cascading fracture
processes and the eventual disintegration of mineral aggregates [3—5].

Despite considerable attention to the mechanical fragmentation of brittle rocks,
quantitative information on microcracking evolution throughout a complete
technological cycle of successive crushing and grinding remains limited, particularly
for magnetite—quartz ferruginous quartzites. Establishing these patterns is important
for understanding the structural mechanisms of rock disintegration and provides a basis
for investigating the relationship between microcracking and mineral liberation.

Aim and Methods. The aim of this study was to establish the patterns of
microcracking evolution in ferruginous quartzites of the PRisxof horizon at the
Novokryvorizke deposit by quantitatively characterising changes in microcrack
dimensions, total crack length per unit area, and crack density during successive stages
of dry crushing and wet ball milling.

The investigation focused on magnetite and magnetite—silicate varieties of
ferruginous quartzites collected within the mining allotment of the Novokryvorizke
deposit, including quarry No. 2-bis. To examine changes in their defect structure, thin
and polished sections were prepared from the initial rock sample and the products
obtained after each processing stage. The experimental sequence comprised the initial
state of the material, three successive stages of dry crushing (D1-D3), and three stages
of wet ball milling (P1-P3).

Petrographic investigations were performed using a Polam R-312 polarising
microscope. Microcracks in quartz and silicate minerals were examined in transmitted
light, whereas defects within magnetite grains and along interphase boundaries were
investigated 1in reflected light. Observations were conducted at consistent
magnifications throughout the processing sequence to ensure comparability of the
linear measurements. Both inherited and technogenic microcracks were included in the
quantitative assessment, while cracks associated with mineral cleavage were excluded.

The statistical characteristics of microcrack dimensions were evaluated using the
arithmetic mean, median, and mode of the measured crack-length distributions. These
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parameters were determined separately for the initial material and each subsequent
processing stage.

The development of the microcrack network was additionally characterised using
two quantitative coefficients. The linear microcracking coefficient was calculated as
the ratio of the cumulative length of recorded microcracks to the investigated area: K
= L/S. This coefficient characterises the total measured crack length per unit area. The
microcrack density coefficient was calculated as the number of recorded cracks divided
by the investigated area: Kdens = NJ/S. It describes the numerical abundance of
microcracks independently of their individual lengths.

Joint analysis of the statistical crack-length parameters and the two microcracking
coefficients enabled the evolution of the defect structure to be evaluated in terms of
both crack dimensions and the increasing concentration of defects during successive
technological operations.

Results and Discussion.

Initial State and Microcracking Evolution during Dry Crushing. In the initial
ferruginous quartzite sample, the arithmetic mean microcrack length was 0.3447 mm,
while the median and modal values were 0.3428 and 0.3256 mm, respectively. The
relatively small differences among these statistical parameters indicate that the
characteristic lengths of the measured microcracks were concentrated within a
comparatively narrow range. The initial linear microcracking coefficient was 54.38,
and the microcrack density coefficient was 2.35.

The first stage of dry crushing (D1) produced substantial changes in the
quantitative characteristics of the defect structure. The mean microcrack length
decreased to 0.2516 mm, corresponding to a reduction of approximately 27% relative
to the initial sample. Simultaneously, the linear microcracking coefficient increased to
168.56, while the density coefficient reached 7.11. Thus, a reduction in the
characteristic dimensions of recorded microcracks was accompanied by increases in
both their numerical abundance and cumulative length per unit area.

Further changes occurred during the second crushing stage (D2). The mean,
median, and modal microcrack lengths decreased to 0.2344, 0.2160, and 0.2149 mm,
respectively. Concurrently, the linear microcracking coefficient increased to 232.18,
and the density coefficient reached 14.60. These results demonstrate continued defect
accumulation and a progressive shift in the measured crack-length characteristics
towards smaller values.

After the third stage of dry crushing (D3), the mean microcrack length decreased
to 0.2034 mm, while the median and mode reached 0.1920 and 0.1888 mm,
respectively. The linear microcracking coefficient increased to 297.98, and the density
coefficient reached 24.28.

Successive dry crushing progressively reduced the characteristic lengths of
recorded microcracks while increasing both microcracking coefficients. This
combination indicates a reorganisation of the microcrack field, involving the
accumulation of new, relatively short defects alongside the development and
interaction of pre-existing fractures.
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Such behaviour is consistent with general models of brittle fragmentation, in which
the accumulation and interaction of structural defects influence subsequent fracture
events and the progressive disintegration of the material [5, 6].

Microcracking Evolution during Wet Ball Milling. The subsequent stages of wet
ball milling were characterised by further intensification of changes in the microcrack
network. Following the first milling stage (P1), the mean microcrack length decreased
to 0.0965 mm, while the median and modal values reached 0.1063 and 0.0847 mm,
respectively. Relative to the initial rock sample, these values represented reductions of
approximately 72%, 69%, and 74%.

Simultaneously, the linear microcracking coefficient increased to 407.27, and the
microcrack density coefficient reached 42.01. These changes indicate that the transition
from dry crushing to wet milling was accompanied by a marked increase in the
concentration of recorded microcracks despite a further decrease in their characteristic
dimensions.

At the second milling stage (P2), the mean microcrack length decreased to 0.0655
mm, the median to 0.0617 mm, and the mode to 0.0488 mm. The corresponding linear
microcracking and density coefficients increased to 504.06 and 66.68, respectively.
The continued increase in both coefficients, together with the reduction in crack-length
parameters, indicates further accumulation of relatively short defects within the
investigated mineral aggregates.

The most pronounced changes were recorded in the final product obtained after the
third milling stage (P3). The mean microcrack length decreased to 0.0241 mm, while
the median and mode were 0.0137 and 0.0293 mm, respectively. At this stage, the
linear microcracking coefficient reached 620.97, and the microcrack density
coefficient increased to 92.84.

Over the complete technological disintegration cycle, the mean, median, and modal
microcrack lengths decreased by approximately 93%, 96%, and 91%, respectively. In
contrast, the linear microcracking coefficient increased by approximately 1,042%,
while the density coefficient increased by approximately 3,854%.

These results demonstrate a pronounced transformation of the defect structure,
characterised by the progressive accumulation of increasingly numerous microcracks
with smaller characteristic lengths. The final milling product exhibited a substantially
greater concentration of recorded microcrack defects than the initial ferruginous
quartzite.

The observed decrease in characteristic microcrack lengths reflects a redistribution
of the defect population across scale levels rather than the physical shortening of
individual cracks. Some pre-existing cracks may propagate and develop into larger
fractures extending beyond the microscopic scale of observation, while numerous
shorter microcracks form within newly generated fragments. A redistribution of crack
populations towards smaller characteristic dimensions is consistent with observations
reported for other brittle rock materials [4, 7].

Interpretation of Structural Changes during Progressive Disintegration.
Comparative analysis of the linear microcracking and density coefficients provides
additional insight into defect accumulation during successive technological operations.
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The linear coefficient characterises the cumulative length of recorded cracks per unit
area, whereas the density coefficient reflects their numerical abundance. Their joint
variation therefore enables changes in the total extent of the microcrack network to be
distinguished from changes in the number of its constituent defects.

During dry crushing, both coefficients increased substantially, indicating
simultaneous growth in cumulative crack length and microcrack concentration. During
wet ball milling, however, crack density increased more rapidly than cumulative crack
length. This relationship indicates that the later processing stages were characterised
by the preferential accumulation of numerous short-scale defects.

Accordingly, dry crushing can be interpreted as the initial stage of substantial
microcrack-field reorganisation, involving progressive fragmentation and structural
damage accumulation. Subsequent wet ball milling was associated with more intensive
generation of short microcracks and further redistribution of the defect population
towards smaller dimensions.

The observed evolution is consistent with cascade models of brittle fracture, in
which the distribution of pre-existing defects influences subsequent fracture
trajectories, damage accumulation, and the dimensions of newly formed fragments [5,
6].

The specific characteristics of this process may be related to the mineralogical and
structural heterogeneity of magnetite—quartz ferruginous quartzites. Differences in the
mechanical behaviour of quartz, magnetite, and associated silicate minerals, together
with the characteristics of their interphase boundaries, create heterogeneous conditions
of stress distribution. These factors may influence the localisation of microcrack
initiation and the subsequent development of the defect network.

Nevertheless, the present quantitative results do not independently establish the
contribution of individual mineral contacts to microcrack formation. A more detailed
assessment would require additional investigations of crack orientation, morphology,
and spatial association with specific mineral phases and interphase boundaries.

The established patterns demonstrate the significance of microcracking as a
quantitative structural characteristic of ferruginous quartzites undergoing technological
disintegration. Assessment of microcrack dimensions, cumulative length, and density
complements conventional particle-size characterisation and provides a basis for
further investigation of the relationship between microcracking and mineral liberation
[1,2].

Conclusions

1. Microcracking evolution in ferruginous quartzites of the PRisx.f horizon at the
Novokryvorizke deposit was characterised by substantial and nonuniform changes in
defect-structure parameters. Over the complete disintegration cycle, the mean, median,
and modal microcrack lengths decreased by approximately 93%, 96%, and 91%,
respectively, while the microcrack density coefficient increased by approximately
3,854%.

2. Successive dry crushing and wet ball milling produced distinct patterns of
microcrack-field evolution. Dry crushing increased both the cumulative length and
numerical abundance of recorded defects, whereas wet milling was characterised by a
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more rapid increase in crack density relative to cumulative crack length, indicating the
preferential accumulation of short microcracks.

3. The reduction in characteristic microcrack lengths reflects changes in the
statistical distribution of defects rather than the physical shortening of individual
cracks. Quantitative assessment of microcracking complements conventional
disintegration analysis and provides a basis for further investigation of the relationship
between microcracking and mineral liberation.
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Phytoindication is a method for assessing the state of the environment, ecological
factors, and anthropogenic pressure [2—4] by studying the species composition,
structure, and responses of plants or plant communities. The method is based on the
ability of plants to respond to air, soil, or water pollution, as well as to changes in
climatic conditions. This method does not require expensive laboratory equipment,
complex chemical reagents, or ongoing financial costs. It reflects the entire set of
ecological factors (the combined impact of various pollutants), rather than just
individual chemical elements. Visible changes (leaf necrosis, discoloration, stunted
growth, etc.) allow for a rapid assessment of the scale of an ecological problem directly
in the field [1].

Paulownia (Paulownia) shows great potential as a plant for phytomonitoring and
phytoremediation due to its unique ability to accumulate pollutants and rapidly increase
its biomass. Research into its phytoindication properties is a relevant area of study in
ecology, as the tree’s large leaves and deep root system actively respond to
anthropogenic stress, and thanks to its unusually rapid growth, the results of ecological
assessments of a site’s condition are visible within a single growing season [5].

121



ECOLOGY
THE MODERN DIMENSION OF INTERDISCIPLINARY RESEARCH: FROM THEORY TO
PRACTICE

With this in mind, the goal of our study was to investigate the possibility of using
paulownia as a plant indicator for assessing the ecological condition of the study site.

The results of the analytical study indicate that paulownia is a fast-growing
deciduous tree with unique biological and morphological characteristics. Annual
height growth ranges from 3 to 5 meters per year under optimal conditions. In their
first year, young plants can reach the height of an adult human. Paulownia grows
approximately 10 times faster than pine or poplar and 6 times faster than oak [5].

Experimental studies conducted at the Bila Tserkva National Agrarian University
revealed a significant difference in the growth and development rates of Paulownia
trees at different locations within the study area (Table 1).

Table 1.
Growth intensity indicators for Paulownia

Sample No. Plant weight | Leaf weight Height (cm) | Weight of a 5x5
(kg) (kg) cm die-cut (g)
1 0,035 0,015 34,5 0,77
2 0,11 0,04 48 0,945
3 0,025 0,01 37 0,79
4 2,27 1,105 270 1,02

Based on the data presented in Table 1, it is possible to conduct an ecological
assessment of plant growth and development and establish correlations between the
parameters.

Samples No. 1, No. 2, and No. 3 exhibited relatively low indicators of early growth
and development: their height ranged from 34.5 to 48 cm, their total weight ranged
from 0.025 to 0.11 kg, and their leaf mass ranged from 0.01 to 0.04 kg.

Sample No. 4 stood out sharply in terms of its parameters: its height reached 270
cm, its total weight was 2.27 kg, and its leaf mass was 1.105 kg.

During the experiments, a clear correlation was established between soil acidity
(pH) and the intensity of the plants’ biometric indicators. The best wood growth was
observed at a pH of 6.8, where nutrient availability was optimal (Fig. 1).
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Figure 1. Growth rate of Paulownia under environmental
conditions with a pH of 6.8
Source of the figure: photo taken by the authors

In contrast, under alkaline conditions (pH 8.5), young paulownia plants lagged
significantly behind in growth, indicating inhibited root uptake of micronutrients and
physiological stress in the plants.

Conclusion. Experimental studies have confirmed the significant potential of
Paulownia as an effective test species for the phytomonitoring of anthropogenic stress.
Experimental data revealed differences in the plants’ biometric parameters across
various locations within the study site. In particular, sample No. 4 exhibited the highest
values for height (270 cm) and total plant mass (2.27 kg). A pronounced dependence
of growth rate on soil acidity was established: optimal plant development was observed
at a pH of 6.8, whereas an alkaline soil reaction (pH 8.5) caused physiological stress
and inhibited plant growth. The results obtained are of significant practical importance
for agroecological planning and the optimization of Paulownia cultivation. Taking soil
and climatic factors into account, along with a preliminary pH analysis, allows not only
for predicting the productivity of plantations but also for minimizing resource
consumption while ensuring maximum ecological and economic benefits.
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EKOJIOI'TYHI OPIEHTUPU 3EPEKEHHS TA
BUKOPUCTAHHSA TIPUPOJHUX CUCTEM

boposcbkuit Ounexkcanap MukoJsiaiiopuy,
3100yBay MariCTepChbKOTo PiBHS BUIIOT OCBITU
[Tonichbkuii HallIOHAJIBHUHN YHIBEPCUTET

KocTpyoa Baagucaas IOpiiioBuy,
3100yBay MaricTepChbKOTo PiBHS BUIIOT OCBITU
[Tonichbkuit HallIOHAJIBHUIN YHIBEPCUTET

Tumenko Cepriid AHapiiioBu4,
3100yBay MariCTepChbKOTO PiBHS BUILOT OCBITH
[Tomichkuii HallIOHATBHUN YHIBEPCUTET

Copoka Anapin Bosioaumuposuy,
3100yBay MariCTepChbKOTO PiBHS BUILOT OCBITH
[Tonicbknii HallIOHATIBHUM YHIBEPCUTET

Copoxka Bagum BosoagumupoBuy,
3100yBay MariCTepChbKOTO PiBHS BUILOT OCBITH
[Tonichbknii HallIOHATBHUHN YHIBEPCUTET

30epekeHHST MPUPOAHOI JIISHKH HE 3aBXKAU 3a0e3MeuyeTbess caMuM (DaKkToM
oOMeXeHHS i1 roCroIapChKOT0 BUKOPUCTAaHHs. BoHa MOKe 3amuIaTucCs Bpa3iIuBOIO
710 3MiH BOJHOTO PEXHUMY, 3a0pyAHEHHS 13 CYMDKHUX TE€pUTOpii ab0 MOCTYMOBOIO
CHPOIICHHS CTPYKTYpH yrpymnoBaHb. BogHo4Yac BHUKOpHUCTaHHS MPHUPOIHUX CHCTEM
JUTS BITIOYMHKY YM OTPUMAHHS PECypCiB 3aJICKUTh B MIATPUMAHHS IXHBOTO CTaHYy.
Tomy ekoJioTiuHI OpIEHTHUPU MAIOTh BU3HAYATH, SIK1 BJIACTUBOCTI 1 Tpoliecu HEOOX1THO
30epiratu, SKUX BIUIMBIB CJIIJI YHUKATH Ta 3a SKMMH O3HAKaMHU OI[IHIOBATH HACIIKU
MPUIHATUX PILLIEHb.

MeTta poOOTH — y3aralbHUTH €KOJIOT1YH1 OpIEHTUPU 30€pEKEHHS Ta BUKOPUCTAHHS
MPUPOJHUX CHCTEM 3 ypaxXyBaHHAM IXHIX (DYHKI[IH, CTPYKTYpHUX OCOOJMBOCTEH 1
YYTIMBOCTI /0 AHTPOIOT€HHOrO0 HaBaHTaXeHHs. Ha OCHOBI aHamizy HayKOBHUX
myOJTiKaIii 31CTaBIEHO MIIXOIW J0 MIATPUMAHHS MPUPOJHUX MPOIECIB 1 BUOOPY
MPUIHATHUX CIIOCOOIB KOPUCTYBAHHS €KOCUCTEMAaMHU.

BuxignuMm opieHTHpOM € 30epeKeHHS (PYHKITIOHAIBHOI IIJIICHOCTI TMPHUPOIHOI
cucteMu. J[is 1pOro Ba)JIMBO BCTAHOBUTH, SIKI KOMIIOHEHTH 3a0e3MevyroTh i
(GyHKIIIOHYBaHHA Ta B SKUX YMOB 3ajie)aTh BIAMOBIAHI Tpoiecu. Po3risn
€KOCHUCTEMHUX MOCIYr y KOHTEKCTI NMPUPOJHOTO KaIlliTaldy JoIoMarae OB’ s3aTu
€KOJIOT1YH1 XapaKTEPUCTHKH 13 CyCHUTHHUMHU BUTOIaMH Ta MOTpedaMu yripaBiiHHs [1].
[Ipore mepenik KOPUCHHX MOCIYr HE BUYEPIy€ MPUPOIOOXOPOHHOTO 3HAUYEHHS

125



ECOLOGY
THE MODERN DIMENSION OF INTERDISCIPLINARY RESEARCH: FROM THEORY TO
PRACTICE

exocucteMu. JIJig MpakTUYHUX pPillleHb HEOOX1HO BPaxOBYBaTH TAaKOXK 30€pe:KEHHS
OCEJIMIN, YMOB BIJITBOPEHHsI OpPraHi3MiB 1 NMPUPOAHUX 3B’SI3KIB, HABITh KOJIU iXHIN
BHECOK Y KOHKPETHY rOCHOJIaPChKY BUTOly CKJIAJHO BU3HAUYHTH.

OcoOnuBoro 3HaueHHs HaOyBa€ BIAMOBIIHICTh 3aXOJiB MPUPOJHOMY PEKUMY
TepuTopii. Y BOJHO-O00JIOTHUX CHCTEMaX BOJIOOOMIH, TPUBAIICTh 3aTOIJICHHS Ta CTaH
I'PYHTIB MOB’3aH1 3 MiITPUMAHHSM OCEJIHIL, PETYIIOBAHHSAM CTOKY ¥ IIEpETBOPEHHSIM
peyoBUH. Pi13HOMAaHITTS MOCIYTr TaKMX €KOCHUCTEM 1 BIJIMIHHOCTI YMOB iX HaJaHHS
MOTpeOyIOTh KOMIUIEKCHOTO OIlIHIOBaHHA [2]. 3BiAcH BHWIUIMBAE AONUIBHICT
po3rasagati 30epekeHHsT BOJHO-OO0JOTHOTO KOMILIEKCY pa3oM i3 MpolecamMu Ha
npuieriaii Teputopii. BUsBIeHHS NpUYMH 3MIHM 3BOJIOKEHHA a00 HAIXOIKECHHS
3a0pyIHIOBaYiB Ma€ NiepeayBaTi BUOOPY BiTHOBIIOBAIBHUX 3aXO/IB.

HactynHuil opieHTHp — ypaxyBaHHsS CTPYKTYpHOI Oprasi3amii €KOCHCTEM.
BunoBuii ckiaj, CiiBBIIHONIEHHS BIKOBUX I'PYII, APYCHICTB 1 MPOCTOPOBE PO3MILLIEHHS
OpraHi3MiB BIUIMBAIOTh Ha XapaKTEp B3a€EMOJIM yCEpeIrHl MPUPOIHOI CHCTEMH.
JlocmipkeHHsT MIIIAHUX JIICOBUX HACA/PKEHb MOKAa3ylOTh, IO IXHS JUHAMIKA MOXKE
BIIPI3HATHUCS B TMOBEAIHKM OJHOBHJOBHX JICPEBOCTaHIB, TOMY MOTpedye
BIIMOBITHUX IT1IXO0/IB 710 yrpaBiinHs [3]. s HabmkeHoro 10 MpUPO I JTICIBHUIITBA
BAYJIMBO Y3TO/KYyBaTH BTPY4YaHHS 3 OCOOJMBOCTSAMM KOHKPETHOI'O HAacCaJKEHHS Ta
MOXJIUBOCTSIMM  MOro MOHOBJEHHS. [linTpuMaHHS HEOJHOPIAHOCTI AOLIIBHO
PO3IIIA/IaTH 3 YpaXyBaHHSIM YMOB MICII€3POCTAaHHS 1 MPUPOJIHOT TMHAMIKHU, YHUKAIOUH
YHIBEpCaJIbHUX BUMOT J0 OyI0BH BCiX JICIB.

30epekeHHS MPUPOAHUX MPOIIECIB TOTPEOYE OJTHOYACHOTO OOMEKEHHS 30BHIIIHIX
BILTMBIB. 3aTHICTh €KOCUCTEM 3aTPUMYBATH 1 TIEPETBOPIOBATH PEUOBUHU HE O3HAYAE
HEOOMEXKEHOI MOXIUBOCTI IpuiiMaTH 3a0pyIHeHHs. HaIX0IKEeHHS CTIYHUX BOJ MOXKE
3MIHIOBAaTH PIi3HI TPOIECH Y BOJOTOKAX HEOJHAKOBO: TIOCUJIEHHS OKPEMHUX
MEeTa0OJIIYHUX PEaKI[iil MOKE MOETHYBATUCA 3 MOTIPIICHHSIM 1HIIUX (QYyHKIIOHATBHUX
xapakTepucTuk [4]. OTxe, MiABUIICHHS IHTEHCUBHOCTI IIEBHOTO MPOIIECY caMe 1o cobi
HE € CBIIYEHHSM MOJIMNILIEHHS cTaHy BojoiMmu. [lepioueproBuM 3aBaaHHsIM Mae OyTH
3MEHIIICHHSI 3a0pyTHEHHS B MICII1 HOTO yTBOPEHHS Ta HAJICKHE OYUIIICHHS CTOKIB.

Jlis  BU3HA4YEHHS NPUMHATHOTO BHUKOPUCTaHHS HEOOX1HO pPO3MEKOBYBATH
MOTEHITIH1 MOKIIUBOCTI €KOCUCTEMH M yMOBH iX peasizaliii. HasBHicTh mpuBaOIMBUX
naHAmadTIB CTBOPIOE TEPEAYMOBHU peKpeallii, aje He BH3HAYA€ JOMYyCTUMOI
IHTEGHCHBHOCTI BIJ[B1IyBaHHs. PekpealriiiHi BIUIMBH MOXYTh IMOEIHYBATUCS 3 IHIIUMH
YHHHUKAMH, 30KpeMa KIIMAaTHYHUM CTPECOM, MOCHITIOIOYH BPA3JIUBICTh MPUPOTHUX
teputopii [5]. ToMy opraHizailito BiIlTOYMHKY JOLIBHO MOB’SI3yBaTH 3 UyTJIMBICTIO
JUJISTHOK, Ce30HHUMHU OCOOJIMBOCTSIMU Ta MOMKJIMBICTIO CITPSIMOBYBATH B1J[B1yBayiB Ha
NpUAATHI MapuipyTH. 30UIbIIEHHS AOCTYIMHOCTI MOTPeOye OIIHIOBaHHS TOTO, SIK
3MIHATBCA CTaH POCIUHHOCTI, IPYHTOBHM MOKPUB 1 YMOBHU ICHYBaHHS OpraHi3MiB.

ChuibHUM JJI PI3HUX BUIIB MPUPOJIOKOPUCTYBAHHS € MPOCTOPOBE Y3TOJKEHHS
TisTbHOCTI. MeXl TocmofgapCchKux 00’ €KTIB a00 MPUPOTOOXOPOHHUX TEPUTOPIA HE
3aBKIU 30iraloTbcs 3 MeXaMM TNOIIMPEeHHA BIUMBY. Ilponmonyemo mig dac
OOIpyHTYBaHHsI 3aX0/I1B BU3HAYATH JIXKEPEIIO HABAHTAXKEHHS, LIUISIX HOTO MePEeHECEHHS
Ta MPUPOJIHI KOMITIOHEHTH, 110 3a3HAIOTh 3MiH. Takuil miaxig Jonomarae 3’ sicyBaTH, Yu
JIOCTaTHHO JIOKATBHOTO BTpy4yaHHs. Hampukiaz, ynopsaKyBaHHS MICIb BIIIMOYUHKY
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HE yCyHE HacIiJKiB 3a0pyIHEHHS, IK€ HAJIXOAUTh BOJOTOKOM 13 CYMIKHO1 TEPUTOPII.
BinnosigHo, 30epexeHHs IPUPOIHOT CUCTEMHU MOXKE NMOTPEeOyBaTH B3a€EMOIIOB’ A3aHUX
T KUTBKOX KOPUCTYBaYiB.

JUig mpakTUYHOTO BUOOPY pIlIEHb IMPONOHYEMO MOPIBHIOBATH aJbTEPHATUBU 3a
iXHIM BIUIMBOM Ha YMOBHM (YHKUIOHYBAHHS Ta BIJIHOBJIEHHS €KOCHUCTEMH.
OuiHroBaHHSI Mae 3’sICOBYBaTH, SKI 3MIHM € HEOOXIIHUMH JJIs 3allJlaHOBaHOL
JUSJIBHOCTI, SIKUX TMOPYIIEHbh MOXXHA YHHUKHYTH Ta YW 30€piraroTbCsi MOMKJIMBOCTI
MPUPOIHOTO BiTHOBIICHHS. 3aX0/I1, IO CKOPOUYIOTh HABAaHTAKEHHS, BAPTO 31CTABIATU
13 3aX0JjaMU BIJIHOBJICHHS MOIIKOKEHUX KOMITOHEHTIB. 3MEHIIEHHS HaIXOIKECHHS
3a0pyHIOBaYiB, HAPUKJIIA, HE 000B’SI3KOBO OJIpa3y yCYBa€ HACIHIJIKH MOTIEPETHBOTO
BIUTUBY. Lle moTpebye po3mMexyBaHHS OUIKYBAaHHUX CTPOKIB MOJIMIICHHS W O3HAK, 3a
SKUMH HOTO MOKHA OyJie BCTAHOBUTH.

[TepeBipka pe3yIbTaTUBHOCTI OTPEOY€E MOKA3HUKIB, OB’ SI3aHUX 13 MPUYUHAMHU Ta
HACIIKaMH 3MiH. /{151 BOAHMX CHCTEM 1€ MOXYTh OyTH XapaKTEPUCTHKH BOJHOTO
peXHUMY, SIKOCTI BOAM Ta CTaHy OIOTH; JUIsl JIICOBUX — O3HAKU ITOHOBJICHHS,
CTPYKTYpPHOI Ooprasi3aii i NOIIKOMKEHHS HACAJKEHb; /Ul PeKpealliiHuX AUISTHOK —
NOIIMPEHHSI BUTONTYBAHHS Ta MOPYLIECHHS POCIMHHOrO MOKpuBy. llokazHuku cmin
A00UpaTu MiJ KOHKPETHE 3aB/IaHHs, BU3HAYAIOUU BUXIIHUN CTaH 1 YMOBU MOBTOPHUX
crocrepekeHb. CHUIBHUM KpUTEpiEM MPONOHYEMO BBaKaTU 30€pEKEHHS 3JaTHOCTI
IPUPOIHOI CUCTEMH MIATPUMYBATU XapaKTEPHI ISl HET TPOLIECH 32 0OPAHOTO CIIOCO0Y
BUKOPHCTAHHS.

OTXe, eKOJIOT1UHI OpIEHTUPHU 30€pEKEHHS Ta BUKOPUCTAHHS MPUPOJHUX CHUCTEM
MaloTh MOEJHYBATH yBary A0 (DyHKIINA €KOCHUCTEM, iXHbOI CTPYKTYPH Ta CyKYITHOTO
HaBaHTaKEHHs. IX MpUKIIajHe 3HAYEHHS MOJIATac Y IEPEX0Ii BiJl 3aralbHOTO BU3HAHHS
MPUPOHOI LIHHOCTI TEPUTOPIl 10 OOIpyHTOBAaHOrO BUOOpy nid. IIpiopuTeTHuMU €
3ano0iraHHsl MOPYIICHHIO KJIIOYOBUX MPUPOJHUX MPOLECIB, OOMEKEHHS BIUIUBIB Y
MICISIX 1X BHMHHMKHEHHS Ta TMepeBipka (akTUYHUX pe3ynbrariB. Lle mo3Boisie
y3roKyBaTH MIPUPOIOOXOPOHHI, TOCTIONAPCHKI M peKpearliiiHi 3aBlaHHS 3 YMOBaMHU
TPUBAJIOTO (PYHKIIOHYBAHHS €KOCHUCTEM.
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BUPOBHUYO-TOPI'OBEJIbBHI B3ACEMO3B’SA13KH1 HA
CBITOBUX PUHKAX 3EPHOBUX TA OJIHHUX
KYJIbTYP

BboJsoroBa BikTopist I'puropiBaa
CryneHTtka

HayxoBwii KepiBHUK:

Xanosa Ouiena B’siuecnaBiBHa

XapkiBcbkuil HallloHANBbHUN yHIBepcuTeT iMeHi B. H. Kapasina
M. XapkiB, YKpaiHa

Beryn. CBITOBI pUHKHM 3€pHOBUX Ta OJIHHUX KyJbTYpP XapaKTEpH3YHOThCA
BHCOKOIO KOHIICHTpAII€}0 BUPOOHHUIITBA W EKCIIOPTY, BIAMIHHOCTSAMH y CTPYKTYpI
BHYTPIIIHHOTO CTIOKUBAHHS Ta 3aJICKHICTIO MIXKHAPOJAHUX MOCTAaBOK BiJl MPUPOHO-
KJIIMATUYHUX, EKOHOMIYHUX 1 T€OMOITUYHUX YUHHUKIB. KOHKYpEeHTHI MO3uIli KpaiH
Ha I[MX PHUHKaX BHU3HAYAIOTHCA BUPOOHWYUM TOTEHIIAJIOM, PIBHEM EKCIIOPTHOI
Opi€HTallli, PO3BUTKOM JIOTICTUYHOI 1HPPACTPYKTYpU Ta YMOBAMH JIOCTYIYy JIO
30BHIIIHIX pUHKIB. ToMy 3pocTaHHs o0OCATIB BUPOOHUIITBA HE 3aBXKIU
CYNPOBOXKYETHCS BIAMOBIIHUM 30UIbIICHHSAM eKcrnopTy. OcoOnMBOi aKkTyalbHOCTI
JOOCIIDKEHHS BUPOOHMYO-TOPIOBEJIbHUX  B3a€EMO3B'S3KIB  HA0yJo B  yMOBax
MOPYIICHHS MKHAPOHUX JIAHIIOT1B MOCTAYaHHsI Ta MOBHOMACIITAOHOI BIMHU TTPOTH
VYkpainu. OOMeXeHHs] TPaHCIIOPTHOT IHPPACTPYKTYPH, 3MIHA EKCLIOPTHUX MAPIIPYTIB
1 CKOpPOYEHHsSI BUPOOHMYUX TMOTYKHOCTEW BIUIMHYJM Ha CIIBBIJIHOIICHHS MIX
BUPOOHMIITBOM Ta €KCIIOPTOM YKpaiHChKO1 arpapHoi npoaykiii. [lopiBHsIHHS YKpainu
31 CIOA, bpasunietro ta €C BusBIsS€ BIAMIHHOCTI y (OpMyBaHHI €KCIOPTHOI
MIPOTIO3HUIIIT Ta BAKOPUCTAHHI BUPOOHUYOTO MOTEHINAIY.

MeTo10 JOCITIIPKEHHS € OIIHIOBAaHHS B3a€MO3B’ I3KIB MK 00CsraMu BUPOOHHUIITBA
Ta 30BHIMIHKOI TOPTIBII 3€PHOBUMHU ¥ OJIHHUMH KYyJIbTypamMHu, BU3HAUYCHHS
BIJIMIHHOCTEW B €KCIIOPTHIM Opl€HTAIllT TPOBIIHUX KPATH Ta BUSBIECHHS 0COOJIMBOCTEN
(dhopMyBaHHS 30BHIITHBOTOPTOBEILHUX MOTOKIB HA CBITOBUX arpapHUX pUHKAaX.

Marepiaim Tta ™meroau. I[HopmailiiiHy OCHOBY MJOCTIPKEHHS CTAHOBISATH
cratucThuuHl JaHi [lpomoBosibuoi Ta culbchbKorocnoaapcbkoi opranizamii OOH
(FAOSTAT), MinicrepctBa cuibebkoro rocmnogapctsa CIIA (USDA PSD),
CaiToBoro 0anky (Commodity Markets), 6a3 mixuapoanoi Toprisiai UN Comtrade ta
Trade Map MixuapoaHoro toproseibHoro mneHTpy [1-5]. KigpkicHe mMonentoBaHHs
OXOIUTIOE OKPEMI PUHKH KYKYpPYA3H, COI, MIIEHHULII Ta COHSIIHUKOBOT OJIii.

Jns mociimpKeHHs BUPOOHUYO-TOPTOBEIIBHUX B3a€MO3B’SI3KIB  BUKOPHUCTAHO
MOPIBHSJILHUM 1 CTPYKTYPHO-AMHAMIYHUI aHaT13, MOKa3HUKHA EKCIIOPTHOI Opi€HTAIlI1,
KOpEJSIIIHUYN aHalli3 Ta apHy JiHIIHY perpecito. EKCriopTHy opieHTaIlit0 BU3HAYEHO
SK BIAHOIIEHHS OOCATY €KCIOPTY J0 00CATY BUPOOHMIITBA BIAMOBIIHOTO TOBApYy,
BUpaXXeHE Y BiAcCOTKax. J[Ji1 OIIHIOBaHHS 3aJIeKHOCTI 30BHINIHHOTOPTOBEIHHUX
MOTOKIB BiI BUPOOHUIITBA 3aCTOCOBAHO PErPeCiifHe MOJICTIOBAHHSI, SIKE MPOBECHO JIJIS
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okpemux ToBapHUX puHKIB CIIA, Bpasumii, Ykpainu ta €C 3a 2016-2024 pp. i3
BUKOPUCTAHHSIM JICB'ITU PIYHUX CIOCTEPEKEHb JUIsI KOXKHOI Mojemi. TicHoTy
JIHIMHOTO 3B’SI3KYy OIIIHEHO 3a KoedilieHToM Kopensmii [lipcona, a mosicHIOBalbHY
3/IaTHICTh PErpeciiiHuX MojIeNIel — 3a KoedIIlieHTOM JeTepMIHalIii.

PesynbTatn Ta o00roBopeHHsi. IlopiBHsUIbHUN aHam3 BUPOOHMIITBA Ta
30BHIIIHBOI TOPTiBJII 36PHOBUMHU M OJIWHUMH KyJIbTYpaMH BHUSBHUB BIJIMIHHOCTI y
(dhopMyBaHHI €KCIOPTHOI MPOIO3UIlI MPOBIAHUX YYaCHUKIB CBITOBOI'O arpapHOIo
punky. CIIA Ta Bpasumis MaioTh 3HaYHI BHUPOOHHYI MOTYXHOCTI Y CETrMEHTax
KyKypyI3d ¥ coi, OJHaK BIJIPI3HAIOTbCA CIIBBIIHOIICHHSM BHYTPIIIHHOTO
CIIOKMBAaHHSI Ta EKCIOPTy. YKpaiHa XapaKTepHU3YeThCS BHUCOKOIO EKCIIOPTHOIO
Opl€HTAII€I0 BUPOOHUIITBA KYKYPYI3H, MIICHUIIl Ta COHAIIHUKOBOI OJIii, TOA1 K JJIs
€pporneiicbkkoro Coro3y BaXXJIMBE 3HAYEHHS Ma€ CHIBBIAHOIIEHHS BJIACHOTO
BUPOOHUIITBA i IMIIOPTHUX MTOCTABOK OKPEMUX KYJIBTYP.

Pe3ynbTaT KUIBKICHOTO OLIHIOBAHHS B3a€MO3B’SI3KIB MIDK BHUPOOHHIITBOM 1
30BHIIIHBOIO TOPTIBJICIO HaBEJEHO B Ta0. 1.

Taoauusa 1
[Toxa3HMKHU BUPOOHUUO-TOPTOBEIIBHUX B3a€EMO3B'A3KIB Ha CBITOBUX PUHKAX
3€pHOBHX Ta OJHHUX KyJIbTyp Yy 2016-2024 pp.

Koeoimient Koec[ngleH.T“ Cepenns excriopTHa
Punok / ToBap JeTepMIHallli, : o
KOPEJISIIIii, 1 R opienTaris, %
BupoOHUIITBO Ta €KCHOPT
CIIA / xykypynza 0,22 0,05 15
bpasuiz / 0,43 0,18 32
KyKypyAsa
VYkpaina / Kkykypyaza 0,026 0,0007 81
CIIA / cos -0,008 0,0001 47
Bbpazunis / cos 0,72 0,51 58
VYkpaina / nieHuist 0,63 0,39 67
Yipaina/ 0,15 0,02 93
COHSIIIIHUKOBA OJIisI
Bupo6HuIITBO Ta IMIOPT
€C / kykypya3a -0,63 0,39 —
€C/ cos 0,36 0,13 —
€C / nmeHunms -0,08 0,01 -

IDicepeno: cknadeno agmopom 3a pe3yibmamamu poO3paxyHKi8 HA OCHOBI OAHUX

[1-4].

Pe3ynbpratu KOpensLiiHOTO aHali3y 3acBIAYMIIM BIAMIHHOCTI Y B3a€MO3B'S3Kax
MDK BUPOOHHUIITBOM 1 30BHINTHBOIO TOPTIBIICIO 3aJIC)KHO BIJ KpaiHM Ta TOBapHOTO
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puHKY (Tabm. 1). HalTicHIMMY NO3UTUBHUMN 3B'I30K BCTAHOBIIEHO MK BUPOOHHUIITBOM
Ta ekcriopToM coi y bpaszumii (r =0,72; R*=0,51) 1 nmenui B Ykpaini (r = 0,63; R* =
0,39). na kykypymzu y CIIA Ta Bpa3umii 3B's130k BUSIBUBCS CIa0IIMM, a JJi CO1 Yy
CHIA — npaktuuHo BiacyTHiM. Ha punky kykypyasu €C BCTaHOBIEHO BiJ'€MHY
KOPEJAIII0 MDK BHPOOHUITBOM Ta iMmmopToM (r = -0,63), 1m0 y3roKyeThCs 3
MOMJIMBICTIO YaCTKOBOTO  3aMilllCHHS 30BHINIHIX 3aKyMliBeJb  BHYTPIIIHIM
BUPOOHUIITBOM. BiIMIHHOCTI B OTpUMaHUX pe3yJibTaTax MOB'A3aHI 31 CTPYKTYPOIO
BHYTPIIIHHOTO  CHOKMBAHHS, BUKOPUCTAHHSM  3amaciB  Ta  OCOOJIMBOCTSMH
TOPrOBEJNIbHOI crieniai3alii KpaiH.

[ToxazoBUMU € 3MiHU CITIBBIIHOIICHHS BUPOOHMIITBA Ta EKCIIOPTY 3E€PHOBHX
KyJabTyp YKpaiHM TiCls TIoYaTKy TMoOBHOMAacmTaOHOI BiliHHM. [lopiBHSHHS
cepeIHbOPIYHMX MOKa3HUKIB 3a 2016-2021 ta 2022-2024 pp. 3acBiAYMIO0 CKOPOUEHHS
BUPOOHMITBA KYKypyA3u 3 32,7 no 28,76 MJH T 3a OJHOYACHOIO 301IbIIEHHS ii
excropty 323,83 10 27,05 My T. CriiBB1IHOIIIEHHS €KCIIOPTY /10 BUPOOHHUIITBA 3POCIIO
3 0,73 no 0,94. Ha puHKy miieHuIl CKopodeHHs: BUpoOHUITBA 3 27,8 10 22,63 MIH T
CYIIPOBOJI)KYBAJIOCS 3MEHIIEHHAM ekcrnopty 3 18,29 no 16,01 mnH T, onHak #oro
YJacTKa BITHOCHO BUPOOHUIITBA 301nbImIacs 3 0,66 1o 0,70.

P03015KHOCT1 Mi>k 3MIHaMU BUPOOHHUIITBA Ta €KCIIOPTY MOB’s13aH1 3 BUKOPUCTAHHSIM
HAKOIUYEHUX 3araciB, BHYTPIIIHIM CHOKUBAHHAM 1 MEPEOPIEHTAIIEI0 JOTICTUYHUX
MapHIpyTiB B yMOBaxX 0OMEXEHHSI MOPCHKUX MEPEBE3ECHb.

BucnoBku. IIpoBenenuii aHani3 BUPOOHHUYO-TOPTOBENIBHUX B3a€EMO3B’SI3KIB Ha
CBITOBUX PUHKAX 3€PHOBHX Ta OJIIMHHUX KYJBTYpP 3aCBIUHB CYTTEBI BIAMIHHOCTI MIXK
KpaiHaMU 3a XapakTEepOM 3aJIe’KHOCTI 30BHIIIHbOTOPTOBEJIBHUX MOTOKIB Bij 0OCATIB
BUpOOHMIITBA. HallOLIbIll BUpaKeHU MO3UTUBHUN JIHIMHUI 3B’SI30K BUSBICHO IS
ekcriopty coi bpasumii Ta mmenuni YkpaiHu, TOJI SK Ha IHIIMX JOCIHIIKYBaHUX
pUHKAaX TOSICHIOBAJbHA 37aTHICTh BHPOOHMYOTO YWHHWKA BHUSBHIIACS HIDKYOIO.
BigMmiHHOCTI MIX pUHKaMH NOTPEOYIOTh ypaxyBaHHA CTPYKTYPH BHYTPIIIHBOIO
CIIO’KMBAHHS, 3a1aciB 1 TOProBEIHHOI CTIeIiai3allii miJl 4ac OI[IHIOBAHHS €KCIIOPTHHUX
MO>KJIMBOCTEN KpaiH.

st Ykpaiau po301>KHOCTI MK TMHAMIKOK BUPOOHHUIITBA Ta €KCIOpTy micist 2022
POKY BKa3ylOTh Ha MOXKJIMBY POJIb 3aMaciB 1 ajjantalii JIOTICTHUKH, OJIHAK iXH1{ BIUINUB
moTpedye OKpemoi KUTBKICHOT OITIHKH. [TimBuIeHHS EKCIIOPTHOT
KOHKYPEHTOCTIPOMOKHOCTI YKpaiHu MoTpedye po3BUTKY TPAHCIIOPTHOI Ta CKIIAICHKO1
iH(dpacTpyKTypH, AuBepcudiKallii MapUIpyTiB MOCTaYaHHS 1 pUHKIB 30yTy, a TaKOX
PO3IIMPEHHS  MEPEePOOKH CIITBCBKOTOCIIOAPCHKOT  MPOJIYKIIII. PosButok
aJTbTEPHATUBHUX MAPIIPYTIB 1 EPEPOOKH MOKE 3MEHIIUTH 3aJICKHICTh €KCITOPTHUX
pE3yAbTaTIB BiJl OKPEMUX TPAHCIIOPTHUX KOPHUAOPIB.
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OLIHKA E®OEKTUBHOCTI IHBECTHUIIIHA B
THIIIATUBHU 3 PO3BUTKY KOPIIOPATUBHOI
KYJbTYPU HIAITPUEMCTBA

Hasapos Hikita KocTaHTHHOBHY

JIOKTOp €KOHOMIYHUH HayK, nmpodecop

Kadenpa ekoHOMIKH Ta MEHE)KMEHTY

XapkiBCbKUI HalllOHANBHUN yHIBepcuTeT iMeHi Bacuna Kapasuna

TypakeBuu €n1u3asera BitaaiiBHa

MaricTp

Kadenpa coriaabHOi €EKOHOMIKH

XapKIBChKHI HalllOHAJbHUI €KOHOMIYHMI yHIBepcuTeT iMeH1 CeMena Ky3ners

AHoTamis. Y Te3ax J0CHKEHO METOANYHI Ta MPAKTUYHI M1IXOAH J0 OL[IHIOBAaHHS
€(EeKTUBHOCTI 1HBECTHULIM Yy PO3BUTOK KOPIOPATHUBHOI KYJbTYpH Ta JIOACHKOIO
KamiTainy mianpueMcta. OOIpyHTOBAHO, 110 B CYy4aCHUX YMOBaxX BOEHHOT'O CTaHy Ta
uudpoBoi Tpanchopmallli BUTpaTH HAa KOpHopaTUBHE HaByaHHA, well-being-
MporpamMu, MiATPUMKY MEHTAJIBHOTO 3JI0pOB'Sl Ta OpraHizaiil0 THy4YKuX (popmaTiB
mpail € CTpaTeriyHuMHM KariTaJTOBKIAJEHHSIMHU Y CTIMKICTh O13HECY, a HE MOTOYHUMU
aIMIHICTPAaTUBHUMHM BHUTpaTaMu. PO3TIsSHYTO CHCTEMYy OIIHIOBAaHHSA BiJjadi Bij
KyJbTYPHUX Ta OCBITHIX 1HIIIATHB, sIKa MOEHYE (PIHAHCOBI METPUKUA — KOEPIIIEHT
pentabenbHocTi iHBecTHIlii (ROI) Ta cniBBigHOmeHHs Burof 1 Butpat (BCR) — i3
He(DiHAHCOBUMH KIIIOUOBMMH TokasHukamMu edektuBHocti (KPI): aunamikoro
MPOJYKTUBHOCTI Tpali, pPIBHEM IUIMHHOCTI KaJpiB, 1HHOBALIMHOI aKTUBHICTIO,
JIOSUTBHICTIO T4 KOMEPIIIMHOIO CB1IOMICTIO IEPCOHAITY.

KuarouoBi ciaoBa: KopnopaTuBHAa KyJIbTypa, €(QEKTUBHICTb I1HBECTHULIIMH,
pentabenbHicTh 1HBecTullld (ROI), imrodoBi mnokazHuku edexktuBHOCTI (KPI),
JOSUTBHICTh MEPCOHAITY, KOMEpIIiiiHa CBIJIOMICTb, JIFOJACHKHI KarmiTal.

[IpoTsirom TpuBanoro 4acy y BITUM3HSIHIM YNPaBIIHCHKIN MPaKTULl BUTPATH Ha
PO3BUTOK KOPITIOPATHBHOI KYJBTYPH — HABUaHHS IMEPCOHATY, KOMaHIO0YTBOPEHHS,
oOnamTyBaHHs pOOOYOro TMPOCTOPY UM COILIAIbHI MaKEeTH — CHPHIMaIHCS
BJIACHUKAMH O13HECY MEepPeBaKHO sIK O0E3MOBOPOTHI MOTOYHI BUTPATH, SIKI MEPIIMMHU
MOTPATUISLITN TIiJT CKOPOYESHHS i1 yac ¢iHancoBux kpu3. [Ipore mepexin 1o cy4acHoi
€KOHOMIKH 3HaHb JIOKOPIHHO 3MIHHMB ITI0 TApaJNTMy: CbOTOJHI caMe HemaTepialibHi
pecypcu (IHTENEKTyadbHUW MOTEHIIIa, CUCTeMa I[IHHOCTEH, JOBipa B KOJIEKTUBI Ta
KOMEpIliiHAa CBIJOMICTh MpPAaIliBHUKIB) (POPMYIOTH JOJATKOBY PHUHKOBY BapTICTh
KOMMaHli Ta BUTICHSIOTH 3acTapulli MOJEJl TOCHOJApPIOBaHHS, IO CIHPATIUCS
BHUKJIIOUHO Ha MaTepialibH1 akTUBH [2].

B ykpaiHChKUX peajtisix BOEHHOTO CTaHy Ta CTPIMKOI HMQpoBi3alli CTpyKTypa
1HBECTHULIIM y KOPIOPATUBHY KYJIBTYpY CyTTEBO TpaHchopmyBanacs [1; 4]. IIposiani
KOMIIaH1i CIPSMOBYIOTh 3HAa4YH1 OI0/IPKETH Y YOTUPH CTpPATEr1dH1 HAMIPSMHU: pO30yI0BY
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1upoBoi 1HGPACTPYKTYpPHU IS TIOPHUIHOT Ta aCHHXPOHHOI poOOTH (3a0e3meueHHS
TEXHIKOI0, PE3EPBHUM >KUBIICHHSM, XMapHUMHU CEPBICAMHU); MPOTpamMu 30€peKeHHS
MEHTaJIbHOrO 370poB’ss Ta well-being (mcuxosoriuni KoOHCyJbTaIlli, cTpec-
MEHEPKMEHT, JOJAaTKOBl <JIHI JIJIi BIJHOBJICHHS», PEJIOKAIllsd CIMEH); PO3BUTOK
KylabTypu OesniepepBHoro HaByaHHs (LMS-mmatdopmu, peckuliHTr, arncCKuUIiHT,
KpH30BE JIIEPCTBO); a TAKOXK MOJTITUKH 1HKIFO3UBHOCTI Ta KOPIOPATUBHOI COLIAIBHOT
BIIMOBIAQIBHOCTI [4]. Taki iHIIIaTUBY BUMAraroTh CEPHO3HUX (P1IHAHCOBUX BJIMBaHb, a
omxke, nepen HR-nmemapramenTamMm Ta TONMEHEIKMEHTOM TOCTA€ MPAKTUYHE
3aBAaHHS — ONU(PyBATH EKOHOMIYHHM 1 COIIabHUN €(PEeKT BiJ BKIAACHUX KOIITIB
Ta OOIPYHTYBATH iXHIO AOLIIBHICTS [ 1; 2].

CkJIaHICTh OLIHIOBaHHS TaKUX 1HBECTHIIIM MOJSTae B TOMY, IO KOPIIOPAaTUBHA
KyJbTypa HE T€HEepy€e€ MUTTEBHI MpAMHI NpuOyTOK y OyXxraatepcbkomy OanaHCl —
BOHA MPAIIO€ OMTOCEPEAKOBAHO, 3MIHIOIOYH IMTOBEIIHKY Ta CTaBJICHHS JIFOJIeH 10 poOoTH
[2; 3]. Sk ciymHO 3a3Ha4yarOTh JOCIIJHUKH, MPALIBHUKA 3 BHCOKHUM pPIBHEM
KOPIOPATHUBHOI KYJbTypHU Ta CPOPMOBAHOIO KOMEPIIIMHOIO CBIJOMICTIO MEPECTAIOTh
OyTH MPOCTO MaCUBHUMHU BUKOHABIIMU MOCAJ0BUX 1HCTPYKIIiH [2]. BoHU pO3yMitOTh
3arajpbHy Ol3HEC-CTpaTerito KommaHii, 0a4aTh CBiil 0cOOUCTUN BHECOK Y (hiIHAHCOBUIM
pe3yibTaT, OPIEHTYIOTHCS Ha KOHTPOJIb BUTpAT 1 BUCOKI CTaHJIAPTH SKOCTIi, IO B
MIJICYMKY KOHBEPTY€EThCS Y 3pOCTaHHS I0XO/IIB MiAIpueMcTBa [2].

st Toro mo6 O0’€KTUBHO BUMIPSATH BiJady BiJ KyJbTYPHHUX Ta OCBITHIX
1HII1aTUB, JOIIJIFHO 3aCTOCOBYBATH JIBOPIBHEBY CHUCTEMY OI[IHIOBAHHS, sIKA MOETHYE
KOPCTKI (pIHAHCOBI METPUKHU Ta SKICHI IOBEAIHKOBI 1HAUKATOPH [1; 3]:

[To-nepmie, (piHAHCOBO-EKOHOMIYHMI  aHadI3 Ha  OCHOBI  IOKa3HUKIB
pentabenbHOCTI iHBecTUIl (ROI — Return on Investment) Ta CriiBBIAHOILICHHS BUTO/T
1 BuTpat (BCR — Benefit-Cost Ratio) [1]. Lleit meTon 103BOJIsIE€ 31CTABUTU TPOLIOBY
BUTOJy BiJ BIPOBAIKEHOI Mporpamu (HampHKiIaa, MPUPICT YUCTOrO AOXOIY BiJ
aBTOMAaTHU3allli TPOLIECIB YU CKOPOUEHHSI Yacy Ha BUKOHAHHSI 3aBJAaHb I1CIIsl HABYAHHS)
13 pakTUYHUM OIOKETOM, BUTpaueHUM Ha ii peamizaiito [1]. [TokazoBuM npukiagom
€ JIOCBIJ TJIOOAIbHUX KOHCAJITHHTOBUX KOMTMaHINA «Bemukoi 4eTBIpKn», sIKI aKTUBHO
IHBECTYIOTh y PO3BUTOK KYJbTYpH I1HHOBaIi, ITUGPOBUX KOMIETEHTHOCTEH Ta
OMaHyBaHHS MITyYHOTO 1HTENEKTY mepcoHanoM (Bim 2 745 mo 7 315 mon. CIIA y
pPO3paxyHKy Ha ojHOro mparliBHuka) [1]. Po3paxyHku cBig4yaTh, 10 32 TPaMOTHOI
1HTerpailii HaB4aJIbHUX €KOCUCTeM KoediieHT mokputTTs ButpaTt Burojgamu (BCR)
csrae Big 2,79 no 4,0, a yncra peHtabenbHicTh iHBecTHIliN (ROI) ctanoButs Biag 1,79
10 3,0 [1]. BonHouac aHai3 mokasye 1 3BOPOTHHH O1K: MacIITaOH1 KaiTaIOBKIaACHHS
0e3 MUTTEBOI ajanTauli (K y BUunajaky mn'stupigynoi nporpamu KPMG Ha 2 mapn 1071.)
Yy KOPOTKOCTPOKOBOMY TEP10/I1 MOXKYTh AaBaTH TuM4acoBo Bia emuuii ROI (-0,12), mo
JOBOJIUTHh HEOOXIAHICTh OLIHIOBATH (PyHJIAMEHTalbHI KyJbTYpHI TpaHchopmarii Ha
JOBIIIOMY YaCOBOMY FOpH30HTI [1].

[To-npyre, cucrema kmrodoBuX moka3HukiB edektuBHocTi (KPI) y cdepi
yopaBiiHHS nepcoHasioM [3]. OCKUIBKM 3a JaHUMH MIKHApOJIHUX ONHUTYBAaHb
(3okpema Training Magazine) 6nu3zbko 74 % opranizailiil OLIHIOIOTH J1€BICTh CBOIX
mporpaM came uepe3 3MiHM y MIOACHHINH poOoTi KoMmaHn, (iHAHCOBI PO3PAXyHKU
HEOOX1THO TOMOBHIOBATH 11’ AThbMa 0a3oBumu HR-metpukamu [1; 3]:
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3HIDKEHHS TIMHHOCTI KanapiB [3]. [HBecTuii y CHpUATAMBUI MIKpOKIIMAT,
IPO30py CHUCTEMY BHHAropoja 1 OajaHC MK pPOOOTOI Ta OCOOMCTHUM KHUTTAM
yTPUMYIOTh KJIIO4OBHX (haxiBIliB ycepenauni komnanii [3]. ExoHomiuHui edekT TyT
OPSAMUNA: MANPUEMCTBO 30epira€ HaKOMUYCHUN 1HTEJCKTYyaJIbHUN KalliTall 1 YHUKAE
NOCTIMHUX (DIHAHCOBUX BTpaT Ha 30BHINIHIA PEKPYTHHI Ta TPHUBAIY aJanTalliio
HOBAYKIB, 3aKPUBAIOYM BaKaHCIi 32 paXyHOK BHYTPIIIHBOIO KaJpPOBOTO PE3EPBY Ta
pUHKY TayaHTiB [1; 2; 3].

JuHamika mnpoayKTUBHOCTI mpaii [2; 3]. BMmoTuBOBaHI mMpaliBHUKH, SKi
MNOJIISAIOTh ILIHHOCTI Oprasizamii Ta po3yMmiloTh ii Oi3HEC-MpPOIeCH, BUKOHYIOTbH
oTiepalliifHi 3aBJaHHs MIBUIIIE, 3 MEHIIIOK KUTHKICTIO Opaky 4u MOMUJIOK [2; 3].

PiBeHp 3alydeHOCTI Ta JOSUIBHOCTI cmiBpoOiTHHKIB [3]. Bucoka emomiiina
MPUXWIBHICTh MEPETBOPIOE MPAI[IBHUKIB Ha JTOOPOBUIBHUX «aMOacaZopiB OpeHIy»,
Kl TPAHCIIOIOTh TO3UTUBHY pEIyTalll0 KOMIIaHIl KJII€HTaMm, IapTHEpaMm Ta
KaHIMJaTaM Ha PHUHKY @pali, 3HWKYIOYM BHUTPAaTH HA 30BHIIMIHIA MapKETUHT
poboronasus [3; 4].

[HHOBaIlIiHA aKTHUBHICTH Ta IHIMIATUBHICTG [2; 3]. Y KynbTypi JOBipH Ta
MapTHEpCTBa CHIBPOOITHUKU HE OOATHCS BUXOJUTH 32 MEXI BY3bKHX IOCAJOBUX
000B'SI3KiB, MPOMOHYBATH 1711 11010 OMTHUMI3aIlli MPOIECIB Ta CTBOPIOBATH BIIACHUMA
HaBYaJbHUI KOHTEHT JyIs KoJier [1; 2; 3].

PiBeHb 32/10BOJIEHOCTI Mpariero Ta MCUX0eMolliitHa cTabuIBHICTG [3; 4]. BknageHns
y well-being Ta mncuxosoriuHy Oe€3MeKy OKyHalTbCid 3a PaxyHOK CKOPOUYEHHS
KUIBKOCTI JIIKAPHSIHUX, IPOTYJIIB Ta BUMAAKIB IPOQECIHHOr0 BUropaHHs [4].

[I{o6 omuiHKa epeKTUBHOCTI IHBECTUI[IN Y KOPIOPATUBHY KYJIbTYpYy Oyia TOYHOIO,
a He (OpPMAJIbHOIO, HA MIANPUEMCTBI BAPTO BIPOBAIUTU YITKUA YOTHPUETAITHUN
QITOPUTM MOHITOPUHTY (3a JIOTIKOIO «a0 Ta micis») [1; 3]. Ilepmmii kpok — 1€
BXIHUI ayJUT KOPIOPATHBHOI KyJbTYPH Ta JIarHOCTUKA MOTPed MEepCOHANy IMepen
3aIyCKOM 1HILIATUBH, IO A03BOJIA€ 3a(DIKCYBaTH CTAPTOBI MOKA3HUKH («TOUYKY HYJIbY)
Ta HE BUTpauyaTu OrOKET Ha HeakTyanbH1 3axomu [1; 3]. Hpyruiéi kpoxk — 30ip
OTEPaTUBHOIO 3BOPOTHOTO 3B’S3KY 1]] 4ac Ta 0Jipasy Miclisd BIPOBAKEHHS 3MIH Yepe3
pEryJsipHi aHKeTyBaHHs, (DOKyC-TPyIH, IHIMBIIyalbH1 ITHOUHHI THTEPB 10 3 JiJepaMu
JYMOK Ta BIIKpUTI ITU(POBI KaHATU KOMYHIKaIlli (KOpIOpaTUBHI MOPTaIl, aHOHIMHI
ckpuHbkHU mpono3uiliid) [1; 2; 3]. Tperii Kpok — CIOCTEPEKEHHS 3a PEATBHOIO
3MIHOIO TIOBEIIHKOBMX KOMIIETEHIIIM Ha poOOYOMY MICIII Ta aHaji3 BIJTYKIB
BHYTPIIIHIX 1 30BHIIIHIX KIJIIEHTIB 3a J0MOMOTo0 aBroMatu3oBaHux HR-cucrem (Ha
3pa3ok SAP) [I; 2]. I nHapemTi, 4eTBEepTHl KpOK — MIJCYMKOBUN PO3paXyHOK
JOBIOCTPOKOBOTO BIUIMBY MporpaMu Ha (PiHAHCOBI pe3yJbTaTH KOMIaHii (4yepes
noka3zHuku ROI ta aunamiky KPI) 3 nogansmurm KOpUryBaHHSIM CTpaTErii pO3BUTKY
[1;2;3].

OTxe, MOXHA 3pOOMTH BHCHOBOK, IO I1HBECTHIII B IHIIIATUBU 3 PO3BUTKY
KOPIOPAaTUBHOI KYJIBTYpU € OJHUM 13 HaAWOUIbII peHTAOENbHUX HANpsIMiB
KaIiTaJoBKJIaJleHb cyyacHoro 0i3Hecy [1; 2]. [IpoTe BUCOKY Bijjiauyy BOHU PUHOCSTH
JUIIE TOMI, KOJU TMIAKPIIJIEHI OCOOMCTUM TPHKIAIOM KEPIBHUIITBA, 1HTErPOBaHI y
3arajgbHy OI3HEC-CTPATETiI0 Ta CYIMPOBOKYIOTHCS CHCTEMHOIO OIIIHKOK SIK
¢inancoBux (ROI, BCR), Tak 1 -comiansHo-noBemiakoBux (KPI nosmsHOCTI,
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TJTMHHOCTI, TPOYKTUBHOCTI Ta KOMEPITIHHO1 CBIJOMOCTI) moka3HuKiB [1; 2; 3]. Takuii
BUBQXEHUM, aHAMNTUYHUN MIAXIT  JO03BOJISE  YKPAIHCHKUM  MiANPHEMCTBAM
pallioHaJIbHO BUKOPUCTOBYBATH 0OMEXEHI PECypPCH Y BOEHHHM Yac, 30epirat MiHHUN
JIOJICBKUM KarmiTan 1 GopMyBaT MIITHUN QYHIaMEHT JJ1s1 TOBOEHHOTO €KOHOMIYHOTO
3poctaHHs [1; 4].
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CTPATEI'TYHI HAITIPSIMU LIUDPOBOI
TPAHC®OPMAIIII BIBHEC-MOJIEJIEM B YMOBAX
BE3IIEKOBUX BUKJIUKIB TA IIEPEBY/IOBU PUHKIB

Caguukos Bikrtop,

K.€.H., TOIIEHT Kadepu EKOHOMIKH 1 yIIpaBJIiHHS

HHI IlpodeciitHoi OCBITH Ta TEXHOJOT1H,

Hamionansnoro yuiBepcurety «YepHiriebkuit koneriym» imeti T.I'. IlleBuenka

CyvacHuil eTanm pO3BUTKY T00ambHOI Ta HaIIOHAJIBLHOI E€KOHOMIKH YKpaiHW,
XapaKTEpU3y€EThCsl OE3MPELEACHTHO BUCOKUM piBHEM TypOyJseHTHOCTI. lloenHanHs
TEONOJMITUYHUX KPHU3, BOEHHMX KOH(IIKTIB, KIOEPHETUYHUX 3arpo3 Ta CTPIMKHX
CTPYKTYPHHUX 3pYIIICHb Ha EKOHOMIYHUX PUHKAX YKpaiHW, BUMArae BiJl IMAMPUEMCTB
JIOKOPIHHOTO TEPerjisily TPaJAullifHUX TPUHIMIIB TOCMoAaproBaHHsA. B ymoBax
BHCOKOI HEBU3HAUYEHOCTI, CTIUKICTh BEICHHsI O13HECY, O1JIbIIIE HE MOXKE FrapaHTyBATUCS
JUIIE EKCTEHCUBHUM 3POCTAHHAM YW TPAJAUIIMHUMHU pe3epBHUMHU (HOHIAMHU.
KitouoBuM ¢dakTopoM BHIKMBAaHHS Ta KOHKYPEHTOCHPOMOXKHOCTI, CTa€ IIHOOKa
nudpoBa TpaHcopMmarlis BITUM3HAHUX Oi3HEC-MojieNield, 37aTHa 3a0e3MeYuTH
opraHi3alliifHy THY4YKICTh, O€3MepepBHICTb O13HEC-TIPOIIECIB 1 MIBUJIKY aJIallTAIlIO J0
HOBHUX 30BHILIHIX Ta BHYTPIIIHIX PUHKOBUX 3MIH.

Axmo po3risAaTH  TpaaMiiiiHy Oi3Hec-MOJenb BEACHHS MiANPUEMHHULIBKOL
TUSITBHOCT1, TO aKIEHT Mepll 3a BCe POOUTHCS HA TOMY, SIK MIJMPUEMCTBO CTBOPIOE,
MOCTa4yae Ta MOHETU3YE «IIHHICTHY» [6]. [IpoTe, mig BIUIMBOM KpHU30BUX (PAKTOPIB,
(doxyc 3MiILy€eThCs 3 MakcuMi3alli MpuOyTKy Ha HU(POBY CTIMKICTh Ta SIK HACHIJIOK,
3a0e3reueHHs 0€3MepepBHOCTI ISIBHOCTI 013HEC-TIPOIIECIB.

[Mudpora Tpancopmailisi B ymoBax O€3MEKOBHUX 3arpo3 1 HEBU3HAUYECHOCTI, BXKE
JTABHO BUMIILIA 32 MEX1 3BUMAHOTO BITPOBAIPKEHHS OKPEMHX IHCTPYMEHTIB Ha KIITaT
MITYYHOTO 1HTENEKTY, XMapHuX cxoBuIl uu [atepHery peueit [4]. Croroaui, mudppona
TpaHchopmarlist 6i3Hec-Moee — 11e rauboka Ta PyHIaMeHTaabHa epedyaoBa BCiel
apXITeKTYpH IMIiMPUEMCTBA, fKa aJanTye€ ICHYI4y Oi3HEC-MOJENb N0 MOCTIHHUX
30BHIIIHIX PHU3HKIB. 3aMICTh TOYKOBOi aBTOMAaTH3aIlll, MIANPUEMCTBA 3MYIIICHI
MeperiisaaaTi BiIacHi pyHIaMeHTa IbH1 MPUHIUIH (YHKIIIOHYBAaHHSI, CTBOPIOIOYN HOBE
uudpoBe cepeoBHUILE, 3/1aHe BUTPUMYBATH KiOepaTaku, (G13U4HI 3arpO3U Ta pO3PUBU
JIQHIIIOT1B MTOCTAYaHHS.

OcHOBOIO Takoi epeOyA0BH CTA€ BIIMOBA BiJ] 3aCTapLIUX MOHOJITHUX CTPYKTYpP
HAa KOPUCTh THYYKHX 1 JCICHTPaNi30BaHUX eKocucTeM. OIHOYaCHO 3MIIHIOETHCS
KOHLIETIIs Ki0epOe3neku 3a 3aMOBUYBAHHSM, /i€ 3aXUCT 1H(opmallii nepecrae 0yTu
JOJIAaTKOBUM CEPBICOM 1 TMEPETBOPIOETHCS HA 0a30By BHUMOTY, BIIMTY B KOXEH
1M (pOBUI IPOTOKOJI Ta KOKEH €Tall CTBOPEHHS I[IHHOCTI I11e Ha CTaJ(li TPOEKTYBAHHSI.

BaxnuBum apaiiBepoM aJanTHBHOCTI BHUCTYIAE TEpEeXiJ 10 YMPaBIiHHSI, IO
MOBHICTIO 0a3yeTbcsi Ha BUKOpUCTaHHI xmapuux pgaHux [8]. CywacHe Oi3Hec-
CEpeOBUIIIE BUMArae BijJ KEPIBHUKIB BIJIMOBUTHCS BiJl IHTYiTUBHHMX pIIlIE€Hb, Ha
KOPHUCThH aHAJIITUKH B PEKUMI PEabHOTO Yacy Ta MPEAUKTUBHOTO MojetoBaHHs. [e
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JI03BOJISIE HE TIPOCTO OIMEPATHBHO pearyBaTH HAa KPU30BI CHTYallli, a mependadatu
MOTEHITIMHI PU3UKH, 1 K HACTIJOK, aBBTOMATHYHO KOPUTYBATH OIEpalliiiHi IIJIaHU Ta
30epiratu Oe3MepepBHICTh MISUIBHOCTI HABITH I Yac CEPHO3HHUX J1eCTaOUII3YyIOUNX
ITOI1HA.

TpanchopmMmaliiitHi IpoIecH y CBITOBIM €KOHOMIIII BCE YacCTIIIe BiJI0YBalOThCS HE
3a KJIJACUMYHUMH 3aKOHAMU KOHKYPEHIIii, a Mij] BILIMBOM ACCTa01Ii3yI0UNX YHNHHHKIB
pizHoro mnoxomkeHHs1 [7]. IloemHaHHS BIHCBKOBHUX KOH(JIIKTIB, TE€OIMOJITUYHOTO
MIPOTHUCTOSHHSA Ta TJIOOATBHUX TEXHOJIOTTYHHX 3pYIIECHB (DOPMYE KOMIIIICKCHI BUKITUKH
JUIA ONepaliiHOl AISUTEHOCTI OyAb-IKOTO MiAMPUEMCTBA B OyAb-AKill KpaiHi. 3a Takux
yMOB, Oi3HEC 3MYIICHUI mepersiaaTy 0a30Bi cTpaTerii pO3BUTKY, MIYKAIOYH OajaHC
M1X 30epexeHHIM eEeKTUBHOCTI Ta 3a0€3MEUCHHSM BJIACHOI CTIHKOCTI.

OaHuM 13 HAUTOCTPIIIMX BUKIHMKIB CY4acCHOCTI € CTPIMKE 3POCTaHHS LIU(PPOBHUX
3arpo3, siki BUMIILIM JTaJIeKo 3a MEX1 3BUYaHOT0 MEpEeXeBOro maxpaicrea. ['ooBHe
Micile cepejl 3aco0iB T1IOpUIHOTO BIUIMBY Ha Oi13HEC, MOCIAAIOTH IIECIPSIMOBaHI
kibepaTaku Ha 00'€KTM KpPUTUYHOI 1HPpPACTPYKTYypHU, IMHPOBI EKOCUCTEMHU
BITUM3HSHUX JaTa-lIIEHTPIB Ta €JIEMEHTH JIAHIIOTIB IMOCTAa4aHHsS. 3a3HAIOYM aTak,
MIIIPUEMCTBA BTPAYalOTh HE JUIIe KOH(IACHIIHHI AaH1 un (DIHAHCOB1 pecypcu, aie i
JIOBIPY KIIIEHTIB Ta MapTHEPIB.

He MeHI BiT4yTHOTO yjaapy MO PUHKOBIM CTaOUILHOCTI, 3aBJal0Th (Pi3UYHI Ta
jorictuyHl pyiHyBaHHsA. [lopyiieHHss Oe3neku Ha TI00aNbHUX 1 PErioHaIbHUX
TPAHCTIOPTHUX MapIIpyTax, 3HUIICHHS BUPOOHUYHMX IMOTYKHOCTEH Ta OOMEKCHHS
JOCTYIly J0 CHUPOBUHHHUX pPECYpCIB, 3MYLIYIOTh BITUM3HSHUNA OI13HEC TEPMIHOBO
nepedopMaToByBaTH CBOI piTeHI-Mepexi. Y MUHYJE BIAXOAUTh MOJAEIbh MiHIMI3aIlil
CKJIaJIChKHX 3araciB Ha KOPUCTh (POPMYBAHHIO JOJIATKOBUX PE3EPBIB Ta JIOKaIi3allii
BupoOHunTBa [5]. Ile, y cBowo uepry, Npu3BOAUTH A0 NOJOPOXKYAHHS KIHLEBOI
MPOJIYKINii, 3HAYHE IOJOBKCHHS TEPMIiHIB JOCTAaBKH Ta BUHUKHCHHS THMYAaCOBHX
neIUUTIB, 0 MOXKE NepeopMaTOBYBATH HILIEBI TOBAPHI PUHKHU.

[TapanensHo 3 aedopMaliiclo BUPOOHUUYUX TPOLIECIB, BIOYBAEThCS TIIMOWHHA
TpaHchopmarlisi CrOKUBYOr0 MonuTy. B ymMoBax MOCTIMHOTO CTpecy Ta KpHU30BUX
SIBUIIT, TIOBE/IIHKA CIIOYKMBAaYa CTa€ BKpail HecTabIBbHOO M BayKKOIIepe10auyBaHoro [2].
KiieHTH cXuiabHI MIBUIKO 3MIHIOBAaTH CBOT MIPIOPUTETH, BIJIIAI0UYH MIEpEBary ToBapam
nepIIoi moTpedu Ta tuPpoBUM cepBicaMm, BOJHOYAC CKOPOUYIOYH BUTPATH HA TOBapU
JOBFOCTPOKOBOIO KOPUCTYyBaHHsA. Jlyig Oi3Hecy — Ile O3HAuya€ CYTTEBE CKOPOYEHHS
KUTTEBOTO LIMKIY TOBApiB 1 MOCIYT, @ TAKOK HEOOXITHICTh BIPOBAIHKEHHS THYUYKUX
IHCTPYMEHTIB aHAJITUKH JJII MUTTEBOTO pearyBaHHS Ha OyJb-Kl KOJWBAHHS
PHUHKOBOI KOH'IOHKTYPH.

OkpeMUM KpPUTHYHUM (PAKTOPOM € 3aroCTpeHHs CUTyallli Ha PHUHKY Ipall,
3yMOBJIEHE JIeMOrpagiYHUMU 3CyBaMU Ta MacCIITAOHUMH MITpaliiHUMU MPOLIECAMH.
MacoBuii BUi311 HaceJIeHHs 3 HeOe3MEeUHHUX PEr1OHIB Ta 3MIHA COLIIAJIbHUX MPIOPUTETIB,
CIIPUYUHSIOTH TOCTPY HECTavy K KBaihikoBaHUX (axiBIliB, TaK 1 pOOITHUKIB 0a30BUX
npodeciit [3]. Takuii KaApOBUIA TOJIOA, 3MYIITYE TIAMTPUEMCTBA HE JIUIIE MEPETISIIaTu
CUCTEMHU MOTHBAIIIl Ta KOPIIOPATUBHOTO HABYAHHS, 2 1 MAaKCUMAaJILHO TIPUCKOPIOBATH
aBTOMaTHU3aIl0 ¥ IMQPOBI3AI0 PYTHHHUX orepariid. BukopucTanHs MmMTYy4HOTO
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IHTENEKTy, pOOOTH30BaHMX CHCTEM 1 XMapHUX pIIIeHb CTa€ TOJOBHUM
KOMIICHCATOPHUM MEXaHi3MOM Yy YMOBax JIe(illUTy JOJCHKOTO pecypcy.

s epeKTUBHOTO MPOTHUCTOSIHHS 30BHIIITHIM 3arpo3aM 1 3a0e3nedeHHs JIiIepCTBa
Ha BITYM3HSHUX PUHKAX 110 TpaHCHOPMYIOThCS, O13HECY JOIUIBHO 30CEPEIUTUCS HA

3a3HaYeHUX y TabJ. 1. cTpaTeriyHux HampsMax.

Taoauuns 1.
Crpareriuni BekTopu 1udppoBoi Tpanchopmariii 6i3HEC-MOeIeH

. . . Kurouosi OuikyBanuii
Crpareriuauii CyTHicTh Ta ..
HanpsM SABIANHS TeXHOJI0ri4Hi e(l)(.‘,KT st
IHCTPYMEHTH Oi3Hecy

Ilepenecenus ['6puaHi 30epexeHHs
KPUTUYHUX JJAHUX 1 XMapu, orepariiHol
1. XmapHna JIOJIaTKIB HA | MYJBTUXMAapHI | CIPOMOXKHOCTI Y
auBepcudikaiis Ta | po3noaiieHi XMapHi apXITEeKTYypH, pasi Gpi3uuHuX
pe3epByYBaHHS wiaThopMu JIst pe3sepBHe | abo Kibeparaxk.

3ano0iraHHs BTparTi KOTIFOBaHHS.

iH(dopMaiii.
MomniTopunr Ta | [HTEpHET peyeit, 3HUKEHHS
2. llpeaukTHBHE MMPOTHO3YBaHHS OJIOKYEIiH, JIOTICTUYHUX
yIpaBJIiHHA PUBHKIB y aNTOPUTMH PHU3HKIB,
JaAHIIOraMu IIOCTa4yaHH1 B MAaIIuHHOTO OITHUMI3ALIIA
NMOCTAYAHHS | PEaTbHOMY Yaci st HABYaHHSI. CKJIQJICBKHUX
MiHiMi3a1lii 300iB. 3amacis.
3amiHa py4HOi PoOoTusars [TigBumenus
mparli Ta Bpa3IuBUX MPOIIECIB, | TPOTYKTUBHOCTI
3. ABTomaTu3anis ta omeparliii | TeHepaTUBHUMN mpaiti,
iHTeNeKTYya i3anin ABTOHOMHUMU TYYHUN 3HUKCHHS
npouecis nU(pPOBUMU |  THTEJEKT, Yat- BILIVBY
areHTaMHu. ootH. JIFOJCHKOTO
dakTopy.
[ToGynoBa VYnpapniHHs 3axucTt
OaratopiBHEBOT JIOCTYIIOM, | 1HTEIEKTyaJIbHOI
4. Ki0epcriiikicTb T2 CUCTEMU 3aXUCTY mu@pyBaHHS BJIACHOCTI Ta
HYJIbOBA J0Bipa iHpopMamiiHUX | TaHUX, CHCTEMU | KOH(DIICHITIHHIX
pecypciB SIEM/SOC. | nmaHMX KITIE€HTIB.
1 IITPUEMCTBA.

Jlxepeno: po3poOka aBTopa

VYemimHa peanizailisi BUIIIEHABEACHUX HampsiMiB 3 Ta0i. 1., morpelye He Juiie
TEXHOJIOT1YHUX 1HBECTHUIIIH, a i TpaHchopMallli BHYTPIIIHBOI KYJIbTYPH MIANPUEMCTB
Ta BIPOBAIXKEHHIO BIAMOBIIHUX YIIPABIIHCHKHUX M1IXO/I1B:
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— PO3BUTOK LM(POBUX KOMIETEHIII MEPCOHANY, Yepe3 MPOBEICHHS PETyIAPHOTO
HAaBYaHHS TpaIllBHUKIB OCHOBaM KiOepOe3neku Ta poOOTI 3 HOBUMHU HH(PPOBUMHU
1HCTpyMeHTamH [1];

—THydke (iHAHCYBaHHS, peajli3oBaHe uepe3 Iepexisl BiJg JOBrOCTPOKOBOTO
KOPCTKOTO TUIAHYBaHHsSI OIO/DKETIB, JO THYYKOTO IMEPEpO3NOJLTy pecypciB Ha
npiopuTeTHI U(PPOBI 1HIIIATUBY, 3aJICKHO B1Jl 3MIHHM 0€3MIEKOBOI CUTYyaIlii;

— (hopMyBaHHS TApPTHEPCHKUX EKOCHUCTEM IIJISAXOM 1HTerparii Oi3Hec-Mojenl
HiAIpUEMCTBA 3 TUGPOBUMH MIAaTGOpMaMu MAPTHEPIB, MOCTAYATBHHUKIB Ta KITIEHTIB,
3a]71s1 CTIUTBHOTO CTBOPEHHS LIHHOCTI Ta PO3MOALTY PU3HUKIB.

BucnoBok: [{udpposa Ttpanchopmariis Oi3HEC-MOaeneii B yMOBax Cy4JacHHUX
0e3MeKOBUX BUKIIMKIB 1 pUHKOBOI 1epeOyA0BU — 11€ HE MPOCTO eIEMEHT MOJepHi3allii,
a J)KUTTE€BA HEOOXIIHICTh BWOXKMBAHHS Ui MIANPUEMCTB B YKpaiHi. BrpoBamxeHHs
XMapHUX TEXHOJIOTIM, IITYYHOrO I1HTEJIEKTY, OHOBJIEHUX CHUCTEM KiOepOe3neKku
BHCOKOTO PIBHS 3aXUCTy JAaHUX Ta THYYKOTO YIIPaBJIiHHS JIAHIFOTAMH MTOCTavYaHHS,
JT03BOJISE€ BITYM3HSIHUM T1IIPUEMCTBAM MIHIMI3YBaTH HACTIIKH KPU3 Ta BIHCHKOBUX
i, 3a0e3neynTH Oe3repepBHICTh 013HEC-TIPOIIECIB 1 CTBOPUTH MIATPYHTS JIsl CTAJIOTO
PO3BUTKY B IIOCTKPU30BHM 1 MICASIBOEHHUM MEPi0/1 BIAHOBICHHS €KOHOMIKH.

Cnmucok Jgireparypu

1. eig M. Ludpoa ekoHoMika Ta HOBI 0i13Hec-mojeli. EkoHOMIUHMI OTJIsi.
2021. Ne 13. C. 320-330.

2. JlicoBa P. Interpaiiist Mmepex Ta HOBI puHKOBI Moieni. CydacHi O13HeC-TPOIECH.
2020. Ne 15. C. 60-70.

3. JIro6oxumens JI. C., nynsp, €. M. Hudposa Tpanchopmaliisi HalllOHAIBHOT
€KOHOMIKHM: CyYacHMl CTaH Ta TpPeHAW MalOyTHboro. BicHuK XMeIbHUIBKOTO
HalloHaiabHOro yHiBepcurery. 2019. Ne 4. C. 213-217.

4. Macik b., Brnanycuxk JI., Heciu C. Tpancdopmarist 6i3Hec-Mozeneit B iuppoBy
enoxy. Haykoswuii Bicuuk. 2021. Ne 16. C. 30-40.

5. Maddenr A., I'pan C., Hyyp C. Ludposizaiis ta epexkru Bincrymy. biznec-
innoBarrii. 2020. Ne 14. C. 760-770.

6. Xoma JI., JlomatoBchka O. bizHec-MopaentoBaHHS PO3BUTKY MiIMPUEMCTBA:
ctpareriudi acnektd. Modeling the development of the economic systems. 2022. No
(1). C. 138-145.

7. tlocrak JI., binbo 1., Yassuuupkuit A. bizHec-mozeni nianpueMcTna y HuppoBy
enoxy: 3apyObpkHui nocBin. ExoHomika Ta cycniibcTBO. 2024. Ne (60). DOI:
https://doi.org/10.32782/2524-0072/2024-60-1546.

8. Axymko I. CyTHicTh Ta ocobnuBocTi uudpoBoi Tpanchopmariiii. [Ipodiaemu i
MEPCIEKTUBY €KOHOMIKH Ta yrpaBiiHHsA. 2022. Ne 4(28). C. 75-82.

140



ECONOMICS
THE MODERN DIMENSION OF INTERDISCIPLINARY RESEARCH: FROM THEORY TO
PRACTICE

TPAHC®OPMAILIl MEHE/[’)KMEHTY COLIIAJILHO-
EKOHOMIYHUX CUCTEM B CYYACHUX YMOBAX

Trkauenko Oaena I'eopriiBHa,
KaHJIUJAT EKOHOMIYHHUX HAyK, JOLIEHT
MapiynonabChKuil Jep>KaBHUM YHIBEPCUTET
M. KuiB

3pocTatounii piBEHb HEBHU3HAYCHOCTI YMOB (DYHKIIIOHYBaHHS COIIaJIbHO-
C€KOHOMIYHUX CHCTEM, BIUIUB KPU30BUX SIBHIL, TECOMOJITUYHUX MPOTUCTOSHbD,
JUHAMIYHI 3MIHM B CTPYKTypl CBITOBOTO 1 BHYTPIIIHIX PHHKIB 3YMOBIIOIOTH
MOCUJICHHSI yBaru JO YIOCKOHAJICHHS MEHEKMEHTY, Horo TpaHcdopmalii i3
BpaxyBaHHSAM 3[aTHOCTI HE JIMIIE pearyBaTd Ha 30BHIIIHI BHUKJIWKU, a U
LIJIECIPSIMOBAHO BIUIMBAaTH HA CTAaH 1 TPAEKTOPIIO pO3BUTKY. CydyaCHUUN 30BHILIHIN
KOHTYp € CKJIaJHUM 1 0araro)akTOpHUM KOMILUIEKCOM, OCKIJbKM BH3HAYA€ThCS
JTUHAMIYHUM TIO€THAHHSAM MaKpOSKOHOMIYHUX BaXKeJiB, TEXHOJIOTIYHUX 1HHOBAIIiH,
HOPMAaTHUBHO-TIPABOBUX OOMEXKEHb, THCTUTYIIMHUX YMOB 1 1HIIUX YUHHUKIB. AHaJI3
PUHKOBOTO CEpEelOoBHINA, SKUA OazyeTbcs Ha (OpPMAIbHUX CTAaTUCTUYHHUX 1
€KOHOMIYHUX 1HAMKATOpax, Juuie 3 GOpMaIbHOI TOUKH 30py XapaKTepUsye IPUPOTY
KOHKYPEHTHHUX B1IHOCHH Ha PUHKY, aJie HE PO3KPUBAE YMOB KOHKYPEHIIIT Ha Hbomy [ 1],
10 CBITYUTH MPO NMOTpedy TpaHchopmarlii sk miXo/1iB 10 OIIHKHU 30BHIIIHIX BILIUBIB,
TaK 1 0 BIAMOBIHOT peakilii Ha HUX 3315 3a0€3MeUeHHS ) KUTTE3aTHOCTI COIlalIbHO-
€KOHOMIUHUX CHCTEM Y KOPCTKUX CydYaCHUX PHHKOBUX peaisx.

TpaguuiiiHi ynpapaiHChKI MAXOAW B IUX YMOBAaX BUSBIISIFOTHCS HEIOCTATHIMU JJIs1
pPO3B’sI3aHHS] KOMILUIEKCHUX 3aBJaHb PO3BUTKY COLIAJIbHO-E€KOHOMIUHUX cucTeM. lle
3YMOBIIIOE HEOOXIJIHICTh TMEpPEeXOy BiJ NEPEBAKHO PEAKTUBHOIO YMPABIIHHA
HACJIAKaMU KPU30BHX SIBUIL A0 TPOAKTUBHOTO, TOOTO (hOpMYBaHHS 3JaTHOCTI CUCTEM
HE JIMIIE MPOTUCTOSTH 30BHIIIHIM IIOKaM, a i 3a0e3revuyBaTy NOAAIbIINNA PO3BUTOK.
Taka Tpancdopmaiiis nependadae mepexij 10 ynpapiiHHI B yMOBaX HEBU3HAUYECHOCTI,
(GbopMyBaHHS THYYKHX OpraHi3aliifHUX CTPYKTYp, 3aCTOCYBaHHS CIIEHAPHOTO
IUTAHYBaHHS M 1HTETPOBAHOTO YIPABIIHHS pU3MKaMU. BogHOYac MOCUITIOETHCS POJIb
1udpoBizallii yrnpaBIiHCHKUX MPOLIECIB, BAKOPUCTAHHSA MITYy4YHOTO 1HTENeKTy (Al) Ta
udpoBux maatrGopMm s OOIPYHTYBAHHS W TPUUHSTTS YHPABIIHCHKUX PIIICHb.
BaxnuBumu uYumHHUKaMU TpaHcopmalii CTaloTh TaKOXK PO3BUTOK JIFOICHKOTO
KarmiTanay, aJanTUBHOIO JIJEPCTBA, €(PEKTUBHUX KOMYHIKAIli# Ta OpraHizaiiiiHoi
KYJIbTYPH, 3aTHOT NIATPUMYBAaTH HaBUYaHHS, IHHOBALIMHICTh 1 3MIHH, IO PO3LIMPIOE
MOXJIMBOCTI CYTO aIMIHICTPATUBHUX MEXaHI3MIB ymnpaBiiHHiI. Bce 1e B misomy
(hopmye pe3UITBETHICTD COIIAIBHO-€KOHOMIYHOT CUCTEMH, SIKA Ma€ PO3MIISAIATUCS HE
SK KIHIIEBUW CTaH, a SIK TMOCTIMHO BIATBOPIOBaHA YIPaBIIHCHbKA CIPOMOXKHICTh
a/IanTyBaTUCS IO 3MiH, IPOTHCTOSITH IIOKaM, BiTHOBIIOBATUCS Ta BUKOPHCTOBYBAaTH
KpU30B1 BUKIMKHU SIK IMIIYJIbC JJIsl TpaHcdopmallii 1 pO3BUTKY, 110, B KIHIEBOMY
pe3ynbTari, 3abe3nedye BUCOKUN PiBEHb KOHKYPEHTOCIIPOMOKHOCT1 Ha PUHKY.
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KommiiekcHa cucTema 3a0e3ledeHHs] PE3WIbETHOCTI COIiabHO-CKOHOMIYHOI
CUCTEMH OXOIUTIOE BCi KJIIOUOBI TIJACHCTEMH MEHEIKMEHTY, Bil BEPXHBOTO
CTpATeriyHOro piBHA A0 HMUGPPOBUX Ta MEPEKEBUX IHCTPYMEHTIB. 3 OMNISAY Ha L€
OCHOBH1 1HCTPYMEHTH PE3UIBLETHOCTI COI1aJbHO-EKOHOMIYHUX CHUCTEM JIOIIBHO
CHUCTEMAaTHU3yBaTH 32 OCHOBHUMHU c(hepamu MeHeKMeHTy(Taout. 1).

Taomuus 1.
Cdepu 1 iHCTpyMEeHTH 3a0€3MEUEHHSI PE3WIBETHOCTI COIIaIbHO-€KOHOMIYHHX C
CHUCTEM.
Cdepu . .
bep Kito4oBi iHCTpyMEHTH Ta MEXaHI3MHU Edekr
MCHCIKMCHTY
N CueHapHe MIaHyBaHHs, CTpaTeTiyHa 31aTHICTh MIBUAKOT 3MiHU
CTpaTerquHH FHH tlKiI:C)Tb II a}];HiHHHBSMiI:I)-IaMI/I CIr'YJISIpHE HEH SAMY Ta H_IBIII/I Ka
MEHEDKMEHT Y > YD » PETYIIAp pAMY A

nepersiganHs Bi3ii/micii

ajarranis 0i3Hec-moaeii

Puzuk-MeHeKMEHT

Inentudixkariis Ta KapTUPyBaHHS PU3UKIB,
stress-testing, pe3epByBaHHA,
muBepcudikaiis, KRI (kiro4uoBi iHaqukaTopu
PHU3HKY)

PaHHe BUSBICHHS 3arpo3
Ta MIHIMI3aIlisl BTpar iy
4yac I0KIB

dinaHcoBI pe3epBH (JTUKBIIHI GOHIN),

30epeKeHHSs JTIKBIIHOCTI

(YHKIIIOHAJIbHI aHTUKPU30B1 KOMAaHIU

dinancoBwuii nuBepcudikaiist pkepen GpinancyBaHHS, Ta QiHAHCOBOI
MEHEDKMEHT AHTUKPHU30BE OO/DKETYBAHHS, 3a]TyYCHHS HE3aJICKHOCTI Y KPUTUYHI
I'PaHTIB/IHBECTHIIIH, KACOBUH KOHTPOJIb nepioan
JlenienTpasnizallis MOBHOBaKEHb, THYUKI besnepepBHicTh Oi3HEC-
Opranizamiiaui crpykrypu (Agile/Cross-functional), IPOIIECIB Ta BUCOKA
MEHEKMEHT Business Continuity Planning (BCP), kpoc- | HIBUAKICTH TPUHHATTS

pilIeHb

HR-MmeHemRMEHT

Po3BUTOK KOMITETEHTHOCTEN
(upskilling/reskilling), kaxpoBuii peseps,
TICUXOJIOT1YHA Ta COlllaJIbHA MiITPUMKA,
MEHTAaJIbHE 3/10pOB's, Kpoc-(QyHKI[IOHAJIbHA
3aMiHHICTb

Y TpuMaHHS TalaHTIB,
3HMKEHHS! BUTOPaHHS Ta
BHCOKA 3aJTy4€HICTh
KOMaHI1

Hudposi mnarpopmu, aHamiTHKa naHuX, Al-

Bucoka oneparuBHICTb

E€KOCHCTEeMaX, COIlaIbHUH KaIliTall

Hudposuit . . . .
MEHETUKMEHT T2 THCTPYMEHTH, HI/I(l)pO.Bl cHuCTEMH PilIeHb Ha OCHOBI IAHUX
KiGepbesrexa MOHITOPHHTY, XMapHi pillIeHHs, Ki0ep3axucT Ta 3aXHILEHICTh .
Ta OeKamyBaHHS JaHUX iH(QopMaLiiHUX aKTUBIB
Mepexene ITapTHEpCTBa, KJ'IaCTepI/BaI_Ii}I,. Koomeparis, I[ocryg 710 J10/1aTKOBHX
- JiepKaBHO-TIPUBATHA B3a€MO/1isl, y4acThb B pecypciB Ta CHHEpTis 13

30BHIIIHIM CepeIOBUILEM

OneparniiiHuii Ta
JIOTICTHYHUN
MEHEKMEHT

JluBepcuikarlis JaHIIOTIB TOCTa4aHHs,
JIOKaJIi3alis pecypciB, OIaAIuBe
BUPOOHUITBO, AyONIOBAHHS KPUTHYHUX
MOTY>KHOCTEN

besnepeOiiine mocradyaHHs,
BHPOOHUIITBO Ta HA/TAHHS
MOCIYT 3a Oy/Ib-SIKUX YMOB

Jlxepeno: moOy10BaHO aBTOPOM 3a JaHUMU [2-4].

Crizt BIAMITUTH, IO PE3WIBEHTHICTh HE CTBOPIOETHCS OJJHUM IHCTPYMEHTOM, BOHA
(hOpMYyETBCS K Pe3yIbTaT KOMIUICKCHOI B3a€MO/IIT PI3HUX YIPABIIHCHKUX MEXaHI3MiB
B piBHUX cdepax MEHEHKMEHTY. Tak, B MeXaxX CTPaTerivHoro MEHEIKMEHTY
(bopMyeThCS MIIX11, OPIEHTOBAHUIN HAa Oa4eHHS IEKUTHKOX aJIbTEPHATUBHUX CIICHAPIiB
MalOyTHBOTO Ta IIBHJKY ajamnTallifo crparerii 0e3 BTpaTu opieHTHpiB. B mexax
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PU3MK-MEHEKMEHTY yBara 30cepe/KeHa Ha poIecax 3aB4aCHOTr0 BUSIBIICHHS 3arpo3,
MOJICJIFOBaHHsI HAWTIpIIMX CUTyallld Ta MiHiMiIzamli BTpar. B cdepi diHaHCOBOTO
MEHE/DKMEHTY JIsUTbHICTh CIIPSIMOBYETHCS Ha 3a0€3MEUCeHHS JIIKBITHOCTI1, (DOPMYyBaHHS
(dhiHaHCOBOTO «Oydepy Oe3meku» Ta THYUYKICTh Y PO3MOALI peCypciB MijJ 4ac KpU3H.
OpranizaiifiHuii  MEHEIKMEHT pealli3ye TMepexili 0 aJalTUBHUX CTPYKTYp
yIpaBIiHHSA, K1 30€piraroTh Npare3aaTHICTh 1 BUCOKY IIBUIKICTh B MPUMHSATTI PIllICHb
B yMoBax HeBu3HaueHOCTI. HR-MeHemkMeHT QoKycyeThCsl Ha JIIOACHKOMY KariTani,
3a0e3MeYeHi MEHTaJbHOI CTIMKOCTI KOMaHAM, B3a€EMO3aMIHHOCTI MpAaIiBHUKIB Ta
MOCTIMHOMY pO3BUTKY HOBHX HaBUYOK. [ludpoBuit MeHemKMeHT ¢opmye
TEXHOJIOT1YHY OCHOBY JJISl IIBUJIKOT aHAJIITUKH, aBTOMATU3allii MPOLeciB Ta Oe3neKu
JaHUX, @ MEPEKEBE YIIPABIIHHS (EKOCHCTEMHE) - CHCTEMY MIITHUX 30BHIIIHIX 3B'S3KiB,
JAl04YM 3MOTY CIUpPATHCA HA MAapTHEPIB, CHOUIbHI PECYpCH Ta JAEp:KaBHI 1 TPOMAJIChKI
iHctutyii. OnepaiiifHuil Ta JJOriCTUYHUN MEHEKMEHT BIJIIIOBIIa€ 3a Te, 100 O13HeC-
mpolecy, BUPOOHUIITBO, TOCTavyaHHs Ta JOCTAaBKa TOBAPiB UM MOCITYT HE 3yMUHSIIACA
3a JKOJHUX YMOB (HaBITh M7 4Yac OyiekayTiB, OJOKYBaHb KOPAOHIB YU 3001B Y
I JIPSITHUKIB).

TakuM 4rHOM, (OPMYETHCS HOBA MapajurMa yIrpaBiIiHHS, CYTh SIKOi IMOJIATaE y
Mepexo/l BIJ JIOTIKA «BIJHOBJICHHSI TICIA KpU3W» JO «BITHOBJICHHS Yepes
TpaHchopmarlitoy, o BKIIOYAE OpraHIyHE MOETHAHHS aHTULIUIIATUBHOTO YIIPABIIHHS,
IHTErpallil0 CTPATEriuHOrO0, PU3UK-MEHEIKMEHTY 1 aHTUKPHU30BOTO YIMPABIIHHA B
€IMHY CHCTEMY HIPHUUHSATTS PIIIEHb, PO3IMIMPEHHS MEPEKEBUX (POpM B3aEMOJII 1
IIMPOKE BUKOpUCTaHHS LuppoBu3amii 1 Al, ¢opMyBaHHS OpraHizamiiiHOi KyJIbTypH,
OpPIEHTOBAHOI Ha PE3WJIBEHTHICTb, PO3BUTOK JIOACHKOTO KamiTally sIK CTPaTEriqyHOro
pecypcy anamTailii, BIJHOBJICHHS Ta MOJANBIIOTO PO3BHUTKY, 3a0e3MeYeHHS
0e3MepepBHOCTI, YITKOCTI Ta THYYKOCTI BCIX BHYTPILIHIX ONEpaliiHUX MPOLECIB 1
30BHIIIHIX JIAHIIOT1B MOCTA4aHHs OpraHi3aliii.
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IHCTUTYUIHHI MEXAHI3MHU 3ABE3INEYEHHS
AKOCTI AYAUTY B YKPAIHI : EBPONIEMCHKUH
JJOCBIJ I BUKJIMKHA LIA®POBI3 AL

lecrepusik Mapis MuxaijiBHa,

K. €. H., JIOIEHT,

JOLEHT Kadeapu ayIuTy,

3axigHOYKpaiHChKUI HAIllOHATBHUM YHIBEPCUTET

bariok Outer IlerpoBuu
3100yBay Jpyroro (MaricTepchbKoro) piBHs

Kadeapu ayaury,
3axiIHOyKpaiHChKHUI HALIIOHAJIbHUN YHIBEPCUTET

AyIUT € BaXJIWMBUM I1HCTUTYLIMHUM MeEXaHI3MOM 3a0€3MeueHHs JOBIpH 0
¢iHaHCcOBOI 1H(OpMAaIlll, MIJBUILEHHS IPO30POCTI TOCIOAAPCHKOI MISJIBHOCTI Ta
3aXMCTy IHTEpECIB KOpUCTyBayiB (piHAHCOBOI 3BITHOCTI. B ymoBax TpaHcdopmarii
€KOHOMIYHMX BIJHOCMH WOro 3HAYEHHS BHUXOJIUTh 3a MEXI TPagULIMHOTO
MIJITBEPPKCHHS  JTOCTOBIPHOCTI 3BITHMX ITOKAa3HUKIB, OXOIUTIOIOYM OI[IHIOBAHHS
PU3UKIB, YTOCKOHAJICHHS IPOLEAYP KOHTPOJIIO SIKOCTI Ta 3a0€3MEUEHHsI HAJIEKHOTO
piBHS npodeciiHOT BIAMOBIATBHOCTI.

s YkpaiHu po3BUTOK aynuTy HaOyBae OCOOJIMBOIO 3HAYEHHS 3 OISy HA
€BPOIHTErpaIliiHl MPOIECH, HEOOXITHICTh ajanTallii HaioHaJIhbHOI HOPMATHBHO-
mpaBoBoi 0a3W 70 MDKHApPOJHHUX BHUMOI, IU(POBI3aIil0 EKOHOMIKH Ta
(yHKIIOHYBaHHS Cy0’€KTIB TOCIIOAAPIOBAHHS B yMOBaX BOEHHOTO cTaHy. CyKyIHICTb
[IUX YUHHUKIB 3YMOBIIOE€ MOTpeOy B MEPEOCMUCIICHHI TPAAMIIIHHUX MIIXOAIB 0
oprasizaimii ayAMTOPCBKOI JAISUIBHOCTI ¥ (opMyBaHHI e€(pEKTHBHOI MOAEII
MpoQeCciiiHOro peryitoBaHHs.

Boanouac eBponeicbkuil TOCBIJ CBIAYUTH PO T€, 10 HAJIEKHUN PIBEHb PO3BUTKY
ayIUTOPChbKOT mpodecii 3aeKUTh HE JMIe BiA (POPMAIBHOTO 3alpOBaKEHHS
MDKHApOJIHUX CTaHAapTiB, a i BiJl €(PEKTUBHOCTI IHCTUTYLIN CYyCHIJIBHOTO HarJsay,
J1€EBOCTI CHCTEM YIPABIIHHA SIKICTIO, MPOQECIIHOI KOMIETEHTHOCTI ayIUTOpIB 1
MPO30POCTI ayJUTOPCHKOTO PUHKY. TOoMy AOCHIIKEHHS TpaHchopMmalii ayauTy B
VYkpaiHi B KOHTEKCTI JIOCBITy OKpEeMHUX 3apyODKHUX KpaiH Ma€ K TEOPETUYHE, TaK 1
MpaKTUYHE 3HAYEHHS.

CraHOBJIGHHSI Ta PpO3BUTOK ayauTy B YKpaiHli BiAOyBalOTbCA B yMOBax
MOCTYTOBOTO HAOIKEHHS HAIIOHATBHOT MPO(dECiifHOT MPaKTUKHU 10 MIKHAPOIHUX
CTaHAApTIB 1 €BPONEUCHKUX MIAXOAIB 10 peryitoBanHs. [Ipu npomy cyyacHuil eran
PO3BUTKY ayJIUTOPCHKOI IISTIBHOCTI XapaKTepU3YEThCS MEPEXOJOM BiJ MEPEBAKHO
MPOLIEYPHOTO PO3YMIHHS TMEpPEeBIpKH (PIHAHCOBOI 3BITHOCTI JO KOMILJIEKCHOTO
MiIxXoay, 1o mnepeadadae 3a0e3MeueHHs] SKOCTI ayJIUTOPCHKUX TOCIYT, HAJICXKHE
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OLIIHIOBAaHHS PHU3MKIB, 3aCTOCYBaHHS MNPOQECITHOrO CYKEHHS Ta BUKOPHCTAHHS
Cy4YacHUX aHATITUYHUX 1HCTPYMEHTIB.

Opnieto 3 ¢yHAAMEHTAIBHUX TEpeayMoB €(hEeKTUBHOTO (PYHKIIOHYBaHHS
IHCTUTYTY ayJuTy € HaJleKHA AKICTh ayJUTOPChKUX mociayr. BoHa gopMyeThes mij
BIUTUBOM B33a€MOIIOB’SI3aHMX YMHHMKIB: HE3QJIEKHOCTI ayJquTopa, pIBHSA MOro
npodeciifHOI KOMIIETEHTHOCTI, JIOTPUMAaHH €TUYHUX MPHUHIIUITIB, IKOCTI OTPUMaHUX
ayIUTOPCHKUX JIOKa3iB, OOIPYHTOBAHOCTI MPOdECItHUX CY/HKEHB 1 pe3yIbTaTUBHOCTI
BHYTPILIHIX Ta 30BHIMIHIX MEXaHI3MiB KOHTPOJIO. 3 OIIIALY Ha Ie, SKICTh ayJIuTy
JOULIBHO PO3TIIAAATH HE SIK PE3yJIbTaT BUKOHAHHS OKpeMHUX (POpMalIbHUX MPOIEAYD,
a sIK KOMIUIEKCHY XapaKTePUCTUKY MPO(deCciiHHOT AisITBHOCTI.

Oco0nMBe 3Ha4Y€HHS B LIbOMY KOHTEKCTI Mae MpodeciiHuil CKEeNTHIIM3M, SIKUN
nependayae KpPUTHYHE OIIIHIOBAHHS AayJUTOPCHKUX JOKa3iB, YBAXHICTh JO
cynepewinBoi 1Hpopmallii Ta yCBIJIOMJICHHS MOKJIMBOCTI CYTTEBOI'O BUKPHUBIICHHS
(¢1HaHCOBOI 3BITHOCTI. SIK MOKa3ylOTh NPOBEAECHI HAYKOBI JOCHIJKEHHS, MHOro
peaizalis 3aJIeKUTh HE JIUIIE BiJl 3HAHHS CTaHAAPTIB, a ¥ BiJ] eTUMHUX, KOTHITUBHUX,
MTOBEIIHKOBUX Ta OpraHi3aliiHuX 4YMHHUKIB [1; 2]. BiamoBigHO, MIABUIICHHS SKOCTI
ayauTy NoTpeOye NO€JHAHHS HOPMATUBHUX BUMOT 13 PO3BUTKOM IpodeciitHOro
MUCJIEHHS Ta (POPMYBAaHHIM HaJICKHOI OpraHi3aliitHoOl KyIbTYPH ay AUTOPCHKHUX PipM.

[TpoBeneH1 JOCHIIKEHHS TEOPETUYHUX 3acaj ayJIuTy HiATBEPIKYIOTh, IO
0COOJIMBOTO 3HAUEHHS HalyBa€ MOro po3ris] fK CKIaJ0BOI CUCTEMHU YHpPaBIiHHS
MIANPUEMCTBOM. Tak, 30KpemMa, B OKpeMii HayKOBiil Tmpall OOrpyHTOBAHO, IO
KOHTPOJIb 1 ayJuT 3a0€3Me4y0Th PO30PICTh TOCIOAAPCHKUX MPOIIECIB, MMi/I3BITHICTh
Ta iHPOPMAILIIITHY OCHOBY ISl IPUUHSATTS YIIPABIIHCHKUX PIILIEHb, a peali3allis pu3HK-
OpPIEHTOBAHOTO MIAXOJY CIpPHUSIE CBOEYACHOMY BUSIBJICHHIO MOTEHLIMHHUX 3arpo3 1
BJIOCKOHAJIEHHIO YIIpaBIlHChKUX npoueAyp [3]. Takuii miaxia 1ae 3MOTy po3riisiiatu
MIJBUILEHHS AKOCTI ayJuTy HE JUIIE SIK 3aBAaHHS NpodeciiiHOro Harisay, a 1 siK
HEOOX1HY NepeayMOBY MOCUJIEHHS €(DEKTUBHOCTI CUCTEMH YIIPABIIIHHS Ta 3MIITHCHHS
ToBipH 110 GiHAHCOBOT 1H(DOpMAITii.

BaxxnmuBUM €1€MEHTOM Cy4acHOT CUCTEMHU PEryJIIOBaHHS € CYCIHUJIbHUN HArJIs 3a
ayIUTOPChKOIO fisibHICTIO. B VYkpaini BimmoBigHi ¢yHKIii BukoHye Opran
CYCIUIBHOTO Harisiay 3a ayautopcbkoro misubHICTIO (OCHAJL), MisibHICTH SIKOTO
OXOILTIOE, 30KpEMa, MOHITOPUHI SIKOCTI ayIUTOPCHKUX MOCIYT, PO3IJIsA] INUTaHb
npodeciiiHoi  BIAMOBIAAJIBHOCTI Ta ONPWIIOJHEHHS 1H(opmamii mnpo craH
ayauTopcbkoro punky. Odiniitai 38itu OCHAJL 3a BiAMOBiIHI MEPI0JIU CTBOPIOIOTH
iH(hopMaIiiiHy OCHOBY JIJIsl OL[IHIOBaHHS (PYHKIIOHYBaHHS MPOQECiiHOTO cepeoBHILA
Ta BU3HAUYCHHS TTPOOJIeM, K1 TOTPEOYIOTh PETYISATOPHOTO pearyBaHHS.

3acTocyBaHHS MCUUIUIIHAPHUX 3aXOJIB 1 MPOIEAYpP KOHTPOIIO SIKOCTI CBIAYUTH
IpO  BaXJIMBICTh  HAJIEKHOTO  (PYHKI[IOHYBaHHS  MEXaHI3MIB  mpodeciitHoi
BIIMOBIAILHOCTI. Bo/IHOYAc pe3yabTaTUBHICTh CYCHIIBHOTO HArJsAy HE MOBHHHA
OIIHIOBATHCSI BUKIIIOYHO 3a KUIBKICTIO TEPEBIPOK a00 3aCTOCOBAHUX CAHKIIIH.
BusnaganpbHUMEU KPUTEPISIMU MAtOTh OYTH 3/IaTHICTh CUCTEMU 3a11001raT MOBTOPHUM
MOPYIIEHHSM, CIPUATH IMiABUIICHHIO SKOCTI ayJIUTOPCHKUX TMOCIYT, 3a0e3medyBaTu
MPO30PICTh PETYIISATOPHUX MPOIEAYP 1 3MIITHIOBATH TOBIPY KOPUCTYBadiB (DiHAHCOBOI
iH(DOopMaIrii.
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[TopiBHsIbHUYN aHami3 3apyO1KHOTO JOCBITYy Ja€ 3MOTY BHOKPEMUTH Ba)KJIMBI
OpPIEHTUPH 71l BJOCKOHAJIEHHSI YKPAiHCHKOI CUCTEMH ayauTy. 3okpema, y [lonbiri
¢dyukiionye Ilonbchbke areHTCTBO 3 Harsiay 3a ayautoM (Polish Agency for Audit
Oversight, PANA), saxe 311licHIOE HarasgoB1 (QyHKIT Ta ONPWIIOAHIOE 1H(OpMAITio
Opo CTaH PUHKY ayAUTOPCHKUX TMOCTYT, pe3yJbTaTH MOHITOPUHTY W BUSBIICHI
nopyiieHHs [4; 5; 6]. Taka npakThka 1eMOHCTPY€E 3HaYEHHS PETYJIAPHOTO My OI1YHOTO
BUCBITJICHHS pE3YyJIbTATIB HArJSAA0BOI JISJIBHOCTI SK 1HCTPYMEHTY 3a0e3IeueHHs
PO30POCTi Ta iIHPOPMOBAHOCTI YIACHHUKIB PUHKY.

VY Benukii bputanii BaxxiuBy poiib y cdepi peryatoBaHHs ayauTy Ta (iHaHCOBOI
3BITHOCTI Binirpae Pana 3 ¢inancooi 3BiTHOCTI (Financial Reporting Council, FRC).
[i mocsin oprawizanii nepeBipok skocTi ayuTy, NpoeciiiHoro HaryIsA Ly Ta my6IiYHOro
3BITYBaHHS CTAHOBUTH IHTEpEC [UJIS aHaji3y MOXJIMBOCTEH YIOCKOHAJICHHS
YKpPalHCBKOI CUCTEMU peryJioBanHs [7; 8; 9].

BonHouac mMOpIBHSHHS UMX MIAXOJIB HE Ja€ MIJCTaB Il MEXaHIYHOTO
NEPEHECEHHsI OKPEeMHUX IHCTUTYLIMHMX MoOJeNeld B YKpaiHChKE CEpelOoBHUIIE.
JIOIIIbHUM € BU3HAYEHHS CIUIBHUX MPHHIUINB, SKI MOXKYTh OyTH aJanToBaHl J0
HAI[IOHAJIbHUX YMOB: HE3aJE€KHOCTI HArjsJOBHX OpPraHiB, MPO30pOCTI MPOLEAYP,
PU3HUK-OPIEHTOBAHOTO KOHTPOJIIO SIKOCTI, MOCIIJIOBHOIO 3aCTOCYBaHHA MpodeciitHoi
BIJIMOBIJIAJILHOCTI Ta JIOCTYMHOCTI 1H(oOpMalii Mpo pe3ysbTaTh HArIsA0BOI
TISTBHOCTI.

TakuM 4YMHOM, €BPONENCHKUI MOCBII CHIA PO3IVISIIATA HE SIK YHIBEpCATbHUN
3pa3oK JUId KONIIOBaHHS, a AK JDKEPENo OOIPYHTOBAHMX IHCTUTYUIMHUX PIIICHb,
€(EeKTUBHICTh SKUX 3aJI€KUTh BiJ OCOOJMBOCTEN HAI[IOHAJIBHOI MPABOBOI CUCTEMHU,
CTPYKTYPH ayJIUTOPCHKOTO PUHKY Ta MPOQPECIHHOTO CEPETOBHUILIA.

Hactynaum uumHHHMKOM TpaHchopmanii ayauty € uudposizamis. Po3BuTok
iH(QOpMaIIHHUX CHUCTEM, aBTOMAaTU30BAHOIO aHANI3y JaHHUX, CIELIaJi30BaHOrO
MPOTPAMHOTO  3a0€3MEYEeHHS Ta TEXHOJOTIM IITY4YHOrO IHTEJIEKTY CTBOPIOE
MOXJIMBOCTI JUIsl pO3MIMpPEeHHS 1H(GopMaliitHoi 0a3u ayJuTOpChKOI TMEepPeBipKH,
OTEPATUBHIIIOTO BUSBJICHHS AaHOMAJIA 1 WIABUIIEHHS €(EKTUBHOCTI OKPEMHX
npouexnyp [10; 11; 12].

[IpoGnemaTuka TEXHOJOTTYHOI MOJIEpHI3allii ayiuTy niepeOyBae B IIEHTP1 yBaru u
BITUM3HSHUX HAyKOBIIB. 30kpema, y mpami M. IllectepHsk mOCTIIKEHO BIUIUB
iH(MOpMAIIHHUX TEXHOJIOT1M Ha TpaHcPopMallilo ayJUTOPCHKOI AisSIIbHOCTI. ABTOpKa
OOTpYHTOBY€E, III0 BIPOBAKEHHS KOMIT IOTEPHUX AaHAJTITUYHUX 1HCTPYMEHTIB,
aBTOMAaTH3allls MPOLEYP Ta MepPeXia Ha eIEKTPOHHUN JOKYMEHTOOOIT ONTUMI3YIOTh
MEepEeBIPKU, TIABUIIYIOTH iX TOYHICTH 1 PO3IIMPIOIOTH MEXI1 aHaJ3y (PiIHAHCOBUX JaHUX
[13]. ¥V cyuacHux peaisx Led HampsiM TpaHCHOPMYETHCS MiJI BILIMBOM TEXHOJIOT1H
mTYy4yHOro 1HTeNnekTy. Lle akryamnizye moTpeOy B cuHEprii HUPPOBHUX pillIEHb 13
npodeciitHUM CyHKEHHSIM ayJUTOpa, a TAaKOX MOCHIIIOE BUMOTHU JI0 KibepOe3neku i
YITKOTO PO3MOJILTY BIAMOBIIATILHOCTI 32 PE3yIbTaTH AaBTOMATU30BAHUX MPOIIEAYD.

3acrocyBaHHS LU(GPOBUX IHCTPYMEHTIB 3MIHIOE HE JIMIIE TEXHIKY BHKOHAHHS
ayIUTOPCHKUX TPOIIETYP, @ 1 BUMOTH 710 PO(DECIitHINX KOMIETEHTHOCTEH ayIuTOpa.
30kpemMa, 3poctae moTpeda y 3HAHHSAX 3 aHANI3y JaHuX, 1H(OOpPMAIIHHUX CHUCTEM,
KiOepOe3neKu Ta OLIHIOBAHHS HAAIWHOCTI u(poBUX JKepen iHdopmarlii. Bomgnodac
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TEXHOJIOT1YHa MOJIEpHI3allisl TOPOJIKY€E HOBI PU3UKH, TOB’sA3aHl 3 SKICTIO BHXITHHX
JAHUX, 3aXWCTOM KoH(pijeHIHHOI 1HdOpMallli, MPO30PICTIO AJITOPUTMIB Ta
MO>KJIMBUMH MIOMUJIKAMH aBTOMATU30BAaHOTO aHAII3y.

3a TakuMxX yMOB MPUHIIMIIOBOTO 3HAYEHHS HA0yBa€ pO3MEKyBaHHS TEXHOJIOTTYHHUX
MOKJIMBOCTEH 1 MpodeciitHOT BiIMOBIAAIBHOCTI. BUKOpHUCTaHHS MITYYHOTO 1HTEIEKTY
MOXK€ MIJABUILYBATH pPE3YyJbTATUBHICTh ayJUTOPCHKOI pOOOTHU, MPOTE HE YCYBa€
HEOOX1THOCTI KPUTHYHOTO OIIHIOBAHHS JIOKa31B, MEPEBIPKH OTPUMAHUX PE3YJIbTATIB 1
dbopMyBaHHS He3aJIeKHOTO MTpodeciiHoro cymkeHHs. Tomy mudposa TpanchopMmarris
ayoIuTy Ma€  CYNpOBO/KYBAaTHUCS  PO3BUTKOM  METOJUYHOTO  3a0€3IMEUCHHS,
YAOCKOHAJICHHSM BHYTPIIIHIX CHUCTEM YIPaBIiHHA fAKICTIO Ta (OopMyBaHHAM
BIJIMOBITHUX ITU(GPOBUX KOMIIETCHTHOCTEH (haxiBIIiB.

JlonaTkoBl BUMOTH J0 MPOQECiiHOI AISNIBHOCTI 3yMOBIIOE (YHKLIOHYBaHHS
YKpaTHChKUX MiANPHUEMCTB B YMOBaX BOEHHOTO CTaHy. BO€HHI pU3MKH BIUIMBAIOTH HA
CTaH AaKTHUBIB, O€3MEPEPBHICTh TOCHOJAPCHKHX MPOLECIB, CTAOUIBHICTh JAHIIOTIB
MOCTa4YaHHs, KaJpoBe 3a0e3meueHHs Ta (IHAHCOBI pe3yNbTaTh CyO €KTIB
rocrojaproBanHd. lle yckiajHio€e OLIHIOBaHHS ayJUTOPCHKUX PHU3UKIB 1 MIJBUILYE
3HAUEHHS HAJIEKHOTO OOIPYHTYBaHHS BUCHOBKIB 1110710 (h1HAHCOBOI 3BITHOCTI [14].

Oco0OnuBOi yBaru mnmoTpedye OIlIHIOBAaHHS MPUITYIICHHS Mpo Oe3MepepBHICTh
JUSUTBHOCTI MiMPUEMCTBA, OCKUIBKH HOr0 OOTPYHTOBAHICTh MOXE ICTOTHO 3aJI€KaTh
BIJl TPUBAJIOCTI Ta XapaKTepy BOEHHUX 3arpo3, JOCTYMHOCTI PECYPCiB, MOKIMBOCTEN
BIIHOBJICHHS JISJIBHOCTI ¥ MPOTHO30BAHUX I'POIIOBUX MOTOKIB. BiAMoBiqHO, ay1uTOp
Mae 3aCTOCOBYBATH PU3MK-OPIEHTOBAHUM MIJIX1], BpPaXOBYBAaTH ceLU(IKY AISIBHOCTI
KOHKPETHOTO MIJNPUEMCTBA Ta HAJNEKHUM YUHOM JIOKYMEHTYBaTHU MpodeciiiHi
CYJIKCHHSI.

OTxe, cyyaCHUM PO3BUTOK ayAWTy B YKpaiHl BHU3HAYAETHCS B3aEMOJIEIO
IHCTUTYLIMHUX, TEXHOJIOTTYHUX 1 MAaKPOCKOHOMIYHUX YMHHMKIB. EpekTrBHA MOMIEIb
ayJIUTOPCHKOT MISNIBHOCTI Ma€ 3a0e3MeuyBaTH OJJHOYACHE M1BULIEHHS SKOCTI IOCIYT,
3MIITHEHHS TPOQECIHOT BIAMOBITATBHOCTI, BAKOPUCTAHHS ITU(POBUX ITHCTPYMEHTIB 1
3IaTHICTh JalTyBaTHCS 0 YMOB HEBU3HAYCHOCTI.

Ha mizcraBi mpoBeneHOTO aHaii3y JOLUIBHO BHOKPEMHUTH Takl TMPIOPUTETHI
HaIpsIMU PO3BUTKY ayJIUTy B YKpaiHi:

1) incmumyyitine 80ocKoHanleHHs — TIOCWICHHS HE3aJICKHOCTI, MPO30POCTI Ta
PE3yIABTATUBHOCTI CYCIUIBHOTO HATJISITY 32 ayIUTOPCHKOIO JTISITBHICTIO;

2) nidsuweHHs axocmi ayoumy — PO3BUTOK BHYTPILIHIX CHUCTEM YIPaBIiHHSA
AKICTIO, JOTPUMAHHS €TUYHUX MPUHLNIIB 1 MOCUIIEHHS MTPOQECIHHOTO CKENTULIU3MY;

3) yugposea mpancopmayis — PO3MIUPEHHS BUKOPUCTAHHS 1HCTPYMEHTIB
aHaii3y JaHMUX Ta aBTOMAaTH3allli 32 YMOBU HaJIE)KHOTO KOHTPOJIIO PE3yJIbTaTIB;

4) pozeumok  a00CbkKo2o  Kanimany — —  3a0€3leueHHs  0e3NepepBHOIO
npodeciiHoro  HaByaHHs, (opMyBaHHS  HUPPOBUX  KOMIIETEHTHOCTEM 1
BJIOCKOHAJICHHS aHAITHYHOTO MUCJICHHS ayIUTOPIB;

5) mixcnapoona eapmowizayis — ajuanTamis HaIlOHAJBHOI TPAKTUKH 10
MDKHApPOJIHUX CTaHJAPTIB 1 BUKOPUCTAHHS €()DEKTUBHUX MEXaHI3MIB €BPOMEHCHKOTO
PETYJIIOBaHHS 3 ypaxyBaHHSIM yKPaiHCHKUX YMOB;
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6) aoanmayis 00 pu3uKié HeeUHA4eHoCcmi — YIOCKOHAJICHHS TIPOIEIYP
OIIIHIOBAHHSI PHU3UKIB, OE3MEPEePBHOCTI MISUTBHOCTI Ta JIOCTOBIPHOCTI (h1HAHCOBOL
iH(opMallii B yMoBax BOEHHOTO CTaHY.

Peanizariisi 3a3HaueHUX HaNpsSMiB Iepeadadae CUCTEMHUN TaXid, 3a SIKOTO
HOPMAaTUBHE PEryJIIOBaHHs, ITpodeciiiHa MiAr0TOBKA, TEXHOJIOTTYHE 3a0e3IeUCHHS Ta
IHCTUTYIIMHUN HarJsl pO3BUBAIOTHCS Y3Tro/pKeHO. Came Taka B3a€MOJIisl CTBOPIOE
NepeyMOBH IS 3MIIHEHHS JOBIpU JO0 ayJauUTOPChKOi mpodecii Ta miaBUIIECHHS
HaJIHHOCTI (iHAHCOBOT iHMOpMAITii.
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CYUYACHUIA BUMIP MDKJIUCLHUITJITHAPHUX
JTOCJIKEHD: BIJI TEOPIi IO IPAKTUKHU Y
BUKJAJAHHI AHIJIIIICHKOI MOBU J1JIS1 CTYAEHTIB
HEMOBHHUX CHEHIAJBLHOCTEM

Kanwok Ouecst

Crapiuii BUKIIaga4y

Kadenpu iIHO3eMHUX MOB
Y3KropoJChKOTO YHIBEPCUTETY

Hino Haranis

Crapmmii BUKIIagaq

Kadepu 1HO3EMHUX MOB

VY KTOpoJChKOTO YHIBEPCUTETY

CyvacHWil eram pO3BHTKY BHIOI OCBITH XapaKTEPU3YETHCS 1HTCHCHBHOIO
1HTerpamiclo YKpaiHu [0 €BpPONEHCHKOIO0 OCBITHBOIO Ta HAYKOBOI'O IPOCTOPY,
IIBUJKOI0 [HU(POBI3alli€l0 BUPOOHUYUX MPOIECIB 1 TpaHCPOopMali€l0 BUMOT
poOOTONABIIIB 7O BUIMYCKHUKIB 3akianiB Bumioi ocBitd (3BO). Jns ¢daxiBiiB
HEMOBHHUX CIEIIaJIbHOCTe — MaiOyTHIX iHXkeHepiB, IT-cmemiamicTiB, MEIUKIB,
IOPUCTIB, EKOHOMICTIB — BOJIOJIIHHS 1HO3€MHOIO MOBOIO TIEPECTasio OyTH BUKIIOYHO
MapKepoM 3arajibHOi OcBlYeHOCTi. ChOroAH1 aHTJINChKa MOBa € Oe3MocepeHIM
IHCTpyMEHTOM (paxoBOi [ISNIBHOCTI, TpaHcdepy I1HHOBAIlil Ta MIKHAPOIHOI
JOCIIITHUAIILKOT B3a€EMO/II].

Tpaaumiiina MOHOJUCUMIUIIHAPHA MOJIEIb BUKJIQJaHHS MOBU (BUBYCHHS
130JJbOBAaHUX TpaMaTUYHUX MPABHJI Ta 3arajbHOBXKUBAHOI JIEKCUKU 0€3 3B'A3Ky 3
npo@eciiHUM KOHTEKCTOM) BUSIBIISIE CBOIO HEE()EKTUBHICTD Y MMIATOTOBLI 3700yBayiB
HEMOBHUX (akynbpTeTiB. BuHHMKae HarampHa 10Tpeda B  METOJOJIOTIYHOMY
nepeocmuciienHi kypcy ESP (English for Specific Purposes — auriniiicbkka MOBa 3a
npodecitHumM CIPSIMyBaHHSIM) Ha 3acagax MDKIUCIUTUTIHAPHOCTI[6].
MikaucMIUliHapHUK — TAXig —mepenbadae  OpraHIYHUM — CHHTE3  JIIHTBICTHKH,
MeJaroriki, KOTHITUBHOI TICUXOJOTli, HIU(PPOBUX TEXHOJOTIM Ta KOHKPETHOI
podLIBHOT raay3i 3HaHb, 110 3a0e3Mevye nepexia Bij aOCTPaKTHOTO BUBUYEHHS MOBH
710 i1 BAKOPUCTAHHS B peaibHIN MPUKIAIHIN TPaKTHIl.[2, 8]

Teopernunuii yHaaMeHT: MiKIUCUMILTIHAPHA €BOJIIONiS JIIHTBOAMIAKTUKH

TeopeTnyHe OOIPYHTYBaHHS MIKIUCIUILUIIHAPHOCTI B HABUYaHHI 1HO3EMHUX MOB
0a3yeThCs Ha B3a€EMOJIT KIJTBKOX HAYKOBUX KOHIICTIIIIH:

1. Teopia auckypcuBHuXx cniibHOT (Discourse Communities): 3rigHo 3
nocmimpkeHHsmMu Jpxona Caeiinza (John Swales)[10] Tta Kena Xaitnenna (Ken
Hyland),|9], xoxxHa mpodeciitHa cepa Mae BIaCHY CUCTEMY MOBJIEHHEBUX KOHBEHIIIH,
TUIIOBY aHPOBY CTPYKTYpY (3BITH, TEXHIUHI JOKYMEHTAIlli, TPOTOKOJIH, KEHC-CTa/I1)
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Ta TparMaTUyHI MpaBuiIa apryMmeHTtaiii. BUBueHHS MOBHU 103a UM JHUCKYpCOM HE
dhopMye y CTyJIeHTa 31aTHOCTI B3aEMOJIIATH y MpodeciiiHoMy 1o,

2. IIpeamerno-moBHe iHTerpoBaHe HaByaHHsa (CLIL — Content and
Language Integrated Learning): Metomosoris, cpopmoBana JleBimom Mapiiem
(David Marsh) ta Honopec Koiin (Do Coyle), 3rimHo 3 KO 3MiICT Tpo]uIbHOI
JTUCIUIUTIHY BUCTYTIA€ 3MICTOBHHM SIZIPOM, @ IHO3€MHA MOBa — 3aCOOOM KOTHITUBHOTO
OCMHUCJICHHSI Ta KOMYyHIKaIlii.

3. Konuenuis mugposoi Tta MeniiiHoi rpamotrHocrti: CyyacHa NOpHKIaJHA
JIHTBOJUIAKTHKA PO3TIISIa€ MOBY SIK MEyM B3aeMO/ii B ndpoBux cepeaopumax|l,
11], mo BuMarae 3amydeHHS MeTOHIB iHQopmaTuku (poboTa 3 KOpIycamu,
JIITOPUTMI3allig TEKCTY, 3alUTU A0 IITYYHOTO THTENIEKTY).

TakuM 4MHOM, Y CUCTEM1 HEMOBHOI BHUIIO1 OCBITH JUCIHHUIUIIHA HA0yBa€ cTaTycy
IHTETPOBAHOTO HABYAIBHOTO KOMILJIEKCY, /1€ MOBHI BMIHHSI (JOPMYIOTHCS Yepe3 3MICT
(daxy, a QaxoBa KOMIIETEHTHICTh MOIJIMOJIOETHCA 3a PaxXyHOK JOCTYMmy [0
AHTJIOMOBHUX JIPKEPEIL.

IIpakTHYHU BUMipP: KJIKY0BI BEKTOPH MIKINCHUILIIHAPHOI B3a€EMOIl

1. Tannemue Bukinaganug (Team-Teaching) Ta inTerpoBani Kypcu

Knacuuyna npo6nema Bukianaya ESP Ha HeMoBHUX (paKysbTeTax — BIJCYTHICTb
rIMOOKOT eKcnepTu3n y (haxoBidl JUCHUIUIIHI (HAPHUKIAA, Y MIKPOKOHTpOJIEpax,
OpraHiyHiil XiMmii 4d UUBUIBHOMY MpaBi). EQEeKTUBHUM MpakTUYHUM PIIICHHSM €
cuHepris kadeap iIHoO3eMHUX MOB Ta (paxoBux kadenap:

o KoJsiabopaTuBHe IUIaHYBaHHSI CHJIA0YCiB: CIUJIbHE Y3TOJKEHHS TEMAaTUKH
MPaKTUYHUX 3aHATH 13 TeMaMH NpO(UIbHUX JUCLMILIIH IOTOYHOTO CEMECTPY.

e biHapHi ceMiHapu Ta NpaKTUYHI 3aHATTS: TPOBEICHHS MPAKTUYHUX KEWCIB
3a CIUIBHOI y4yacTi mpodiIbHOTrO BUKIIA/aya (OLIHIOE KOPEKTHICTh 1HKEHEPHOTO YU
€KOHOMIYHOT'O0 PO3paxyHKy) Ta BUKJIaJaya aHTJIHChKOI MOBHU (OIIIHIOE MPAarMaTuKy,
TOYHICTh TEPMIHOBKMUBAHHS Ta aKaJIEMIYHUN CTUJIb TIPE3CHTAIll]).

e CnibHe HAyKOBe KePiBHUITBO: MIJrOTOBKA aHIJIOMOBHHUX TE€3, MOCTEPHUX
JIOTIOB1/Ie a00 KypCOBHX TMPOEKTIB 3a ¢axoM JIsi MIKHAPOAHUX CTYJIEHTCHKUX
KOH(epeHIIii.

2. BukopucTaHHs KOpNyCHUX TexHo0rii Ta Data-Driven Learning (DDL)

[IpakTrka JOBOAMTH, IO CTYJCHTH 1H)KeHepHHX Ta IT-cnemiaapHocTel HabaraTo
Kpalle CIpuiMaroTh HaBYaHHS MOBHM 4Y€pe3 aJITOPUTMIYHMMA Ta EMIIIPUYHHMA aHaji3
JaHUX, HDK Yepe3 MEXaHIuHEe 3ayyyBaHHS:

e KopnycHi gociaiokeHHsI KOJOKaIiii: BUKOPUCTaHHS CIEIliali30BaHUX
kopiyciB (Hanpukian, COCA, British National Corpus) Ta koukopaancepiB (AntConc)
JUISL  aHaJi3y CHOJydyBaHOCTI (paxOBUX JIECTIB 13 TEXHIYHUMH IMEHHHKaMU
(manpuknan, BIAMIHHICTD y (yHKIIIOHYBaHHI run the test, execute the script, conduct
an analysis).

o CrtBopennss DIY-kopnyciB (Do-It-Yourself Corpora): cryaentu
camocTiitHo 30uparoth 30-50 ¢daxoBux craTeli 3a BY3BKOIO TEMOK) CBOTO
JOCIIIKEHHS, 3aBaHTAXYIOTh Y KOHKOPIaHCEP 1 BHOKPEMITIOIOTH peabHUN YaCTOTHHM
TEPMIHOJIOTIYHHM CIIMCOK 3aMICTh 3aCTAPLINX CIOBHUKIB.
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e AHaNi3 rpamMaTHYHMX CTPYKTYp npodeciiiHoro perictpy: BHUBYCHHS
NEepPeBaKHOTO BUKOPUCTAHHS MACUBHOTO CTaHYy B OINHKCI METOJOJIOTIi €KCIIEPUMEHTY,
MOJQIBHUX MIECHIB IS BUPAKEHHS WMOBIPHOCTI 4M 1H(GIHITUBHUX KOHCTPYKIIH Y
TEXHIYHUX BUMOTaX.

3. 'eHepaTUBHUI ITYYHUH IHTEJEKT IK MIKIUCUUILIIHAPDHUHA pacuiaitaTop

InTerpariss 1HCTpyMeHTIB 1mTydyHoro iHTenekty (LLM) y HaBuaiabHUN Mporiec
CTYJICHTIB HEMOBHHMX CIELIaJIbHOCTEH BUMarae (GOpMyBaHHS OCOOJMUBOTO THITY
rpamoTHOCTI[ 1, 4]:

e Po3Butroxk Prompt Engineering sik MOBJIeHHEBOI KOMIeETEHIIii: yCIilIHe
(dbopMyBaHHS CKJIQHOTO TPOMIITY AHTIMCHKOIO MOBOIO BHMAra€ BiJl CTyJIEHTa
TOYHOTO MiA00PY JIEKCUKH, 3aJaHHS poJii (POJIbOBA ITparMaTUka), YiTKUX 0OMexXeHb 3a
CTHJIEM Ta CTPYKTYPOIO BIJMOBI/II.

e KpuruuHe nmocT-peaaryBanHsi Ta Bepudikailisi: 3aBJaHHS CTYACHTA MOJISATAE
HE B reHepanii roToBoro tekcry 3a gomnomororo LI, a y BusBieHHI (pakTOIOTTYHUX
«TaIIOIMHALIMY, aHadi31 IITYYHOCTI MOBJICHHEBUX 3BOPOTIB Ta CTHJIICTUYHIN
ajanTalii TeKCTy IiJ] KaHOHM aKaJeMi4yHoi cTarTi.[3].

o Cumyasinia ¢axoBoi B3aemonuii: Bukopuctanns LlII-areHTiB a5 poabLOBUX
irop: MojenoBaHHs criBOecigu Ha mosuilito Junior Developer, KoHCymbTaIlis
«BIPTYaJHLHOTO 3aMOBHHUKA» 3 (DOPMYJIFOBAaHHS BUMOT JI0 TIPOEKTY ab0 apryMeHTaIlis
MIPOTIO3HIIIH i Yac IIJIOBUX IIEPETOBOPIB.

Buxkiauku nepexoay BiJ Teopii 10 NPAKTHKHU Ta LHUJIAXH IX BUPiLICHHS

Peanizamiss MIKAUCIUIUTIHAPHOT NapaJurMyd B OCBITHBOMY MIPOLIECI HEMOBHHX
CreLiaJIbHOCTEH MOB's13aHa 3 MOJ0JTaHHSIM HU3KU TUMIOBUX Oap'epiB:

1. Acumerpis MOBHOI MiArOTOBKHM CTYACHTIiB OJHI€EI TIpPymu: 3HAYHA
nudepenianiga piBHA 3HaHb (Big A2 no B2+) yckimagHioe poOoTy Haja CKIIaJHUMU
npodITILHUMHU TEKCTAMHU.

Piwennsa: BOpoBaJKeHHS OaraTopiBHEBUX LU(PPOBUX 3aBIaHb, BUKOPHUCTAHHS
aJanTUBHUX TUIATPOPM Ta PO3IMOALI POJIeH Y MPOEKTHUX Ipynax (HAMpUKIaI, MOUTyK
JaHUX, TEXHIYHUI pO3paxyHOK, JIHTBICTUYHE O(DOPMIICHHSI MPE3eHTAIlIT).

2. IdcruryniiiHa ¢parmeHTanif: aBTOHOMHICTh Kadenp 1HO3EMHHMX MOB Ta
(daxoBux kadeap oOMexye CrijIbHE METOINYHE TUTAHYBAHHS.

Piwenna: 3anpoBamkeHHs] MDK(PaKyIbTETCHKUX POOOYMX TPYM JUISI CTBOPEHHS
HACKpI3HUX HaBYAJIbHUX TUIAHIB Ta B3a€EMHE PEIlCH3YBaHHS cuia0yciB.[2].

3. Pusuxk ¢opmaniamy mig 4ac BMKOPHUCTAHHA HUPPOBUX IHCTPYMEHTIB:
3BEJIEHHSI POOOTH [0 KOIIIOBAHHS BIAMOBIAEH aBTOMATUYHOrO TEepeKyiaay ado
HITYYHOTO 1HTEJEKTY.

Piwenns: nepeHeceHHs1 KOHTPOJIIO HA YCHI MITYUHTU MPOEKTIB, A€0AaTH, aHATITUKY
MTOMUJIOK Ta MOSCHEHHS JIOTIKK TEXHIYHUX PIIICHb HAXUBO.[4].

BucnoBku

MuiKAUCIIMTUTIHAPHI  TOCHIJDKEHHST Ta I1XHS TMPAaKTUYHA IMIUIEMEHTAIs Y
BUKJIQJIaHHI aHTJIIMCHKOT MOBH JIJI CTYJICHTIB HEMOBHUX CIICIIAIbHOCTEH IOKOPIHHO
3MIHIOIOTh CTAaTyC AWCHMIUIIHA. AHTIIIIChKa MOBa TepecTtae OyTH JOJATKOBUM
HEMPO(PUIPHIUM TMPEIMETOM 1 MEPETBOPIOETHCS HA IHTETPATUBHE SAIPO MIATOTOBKH
cydacHoro ¢axiBig. Cuneprisi mpodiIbHOTO 3HAHHS, MPEAMETHO-MOBHOTO MiIXOIY
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(CLIL), KOpmyCHUX IHCTPYMEHTIB Ta TE€XHOJOTIH IITYYHOTO IHTEIEKTYy 3abe3redye
(hopMyBaHHS BHCOKOTO PIBHS aKaJeMIUYHOiI MOOUIBHOCTI, KOHKYPEHTOCIIPOMOXKHOCTI
BUITYCKHUKIB Ta IXHHOI TOTOBHOCTI JIO MOBHOIIIHHOI IHTETpallii y CBITOBY HAayKOBO-
npodeciiiHy CIUIBHOTY.
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JIOT'OPUTMIKA B CUCTEMI POBOTH 3 AITbMH
JOHWKIJIBHOI'O BIKY 3 MOBJIEHHEBUMUAU
HOPYILIEHHAMHAN

Mang3wk Oubra CepriiBHa
BHUXOBATCJIb- MCTOJUCT

MY3UYHUN KEPIBHUK
M. Yepniris, 3710 71

Ha cygacHoMy erami po3BUTKY CYCIIJILCTBA 3HAYHO TIOCHIIMJIACS yBara J0 sSIKOCTI
1 JOCTYMHOCTI OCBITH JIs JITEH 3 0COOJIMBUMHU OCBITHIMU MOTpeOamMu, 30KpeMa JIiTeu
3 MOBJIEHHEBUMH MOPYUIEHHSAMHU. YC1 YYaCHUKHA OCBITHBOTO MpoLecy 00’ €IHaH1
OJTHIEF0 METOIO0 — CTBOPEHHS ONTUMAJILHUX YMOB JIJISl TIOBHOIIHHOTO PO3BUTKY JIITECH
Ta 3aJ0BOJICHHS MOTpeOd mis ix camopeamsaiii. [Iporec comiamzami mited 3
MOPYIICHHSIM 3BYKOBUMOBU € JIy’)K€ aKTyaJIbHUM B TEOPETHUYHOMY 1 MPAKTUYHOMY
BIIHOIIICHHI, Ta TOTpeOye po3B’si3aHHS O6aratbox 3aBaaHb JJi €(DEKTUBHOI ajmanTali
0ci0 3 0co0MMBUMH OCBITHIMU moTpedamu. OHIEI0 13 CKIAI0BUX JTAHOTO MPOIIECY €
KOPEKITis MOBJICHHS AiTel 3aco0aMu JIOTOpUTMIKH. [1-3]

dopMyBaHHS MOBJIEHHEBOT KOMIIETEHTHOCT1 € OJTHUM 13 MPIOPUTETHUX 3aB/IaHb
BCEOIYHOTO TAPMOHIMHOTO PO3BUTKY JUTHHM Yy 3aKJajl JOUIKUIbHOT ocBiTH. Ha xaib,
Ha CBOTOJHINIHIA JE€Hb KUIBKICTh JIT€H, SKI MalTh MOBJIEHHEBI MOPYIIECHHS,
30UTbIIMIACS TOPIBHAHO 3 TMOMNEPEIHIM ACCATWIITTAM 1 Mae TEHJEHLII [0
MOJAJIBIIOr0 3pOCTaHHs. TaK, MOPYILIEHHS 3ByKOBUMOBH criocTepiraeTbes y 42%

JTeN JOLIKUIBHOIO BIKY, IPUYOMY ICHYE CTiiiKa TEHJEHIS 10 301IbIIEHHS LIbOTO
nokasHuka. [1, 3]

JlitTha 3 MOBJICHHEBHM TIOPYIICHHSIM, 10 CTAHOBJISATH HAIOBHIOBAHICTH
JIOTOTICIMYHUX TPYN JOMIKIIBHUX OCBITHIX 3aKJIaQJiB € CKJIQJIHOI 1 PI3HOPITHOIO
TPYIOIO SIK 32 TSKKICTIO MPOSIBY Je(PEKTIB, TaK 1 3a MPUPOJIOI0 WOTO BUHUKHEHHS.
[Tepenik mux QaxTopiB, a TAKOXK 3HAHHS CHUCTEMH JIOTOPUTMIUHOI POOOTH Ta BMije
3aCTOCYBaHHA 3aC001B Ta METOIB KOJEKIIHHOI pOOOTH CIPUSIIOTH OUIBII HMIBUAKOMY
Ta e()eKTUBHOMY TOJI0JIAHHIO MOBJICHHEBHX MOPYIIEHb y JiTel. [1-3]

Jloroputmika — 11 HMU3Ka BIPaB, 3aBaHb, IrOp, 110 MOETHYE B COO01 MY3UKY, PYXH,
MY3HUKy 1 CJIOBO, MY3HWKYy, CJIOBO 1 pyxu. | Bce I HampaBieHe Ha BHUPIIICHHS
KOPEKIIIMHUX, OCBITHIX, @ TAKOXK 03I0POBYMX 3a1ad. [2, 4, 5]

B pesynbrari pimeHHs O030pOBUMX 3aBAaHb Yy JITEH 3 MOBJIEHHEBUMU
MOPYIICHHSAMHU 3MIITHIOETHCS KICTKOBO-MS30BHM arapaT, PO3BHUBAIOTHCS JTUXAHHS,
MOTOpPHI, CEHCOpPHI (PYHKIIIi, BUXOBYEThCS MOYYTTS PIBHOBAru, MpaBUJIbHA OCaHKa,
X0/1a, Tpauig pyxis. [2, 3, 5]

3niiiCHEHHST OCBITHIX 3aBJIaHb CIIPHSIE (bopMyBaHHfo PYXOBUX HAaBHUYOK 1 yMiHb,
MPOCTOPOBOMY MPENCTaBIICHHI 1 3JaTHOCTI JOBIJIBHO MepecyBaTucs B poCTOPi
BIJIHOCHO 1HIIMX JIFOJEH 1 TPEAMETIB; PO3BUTKY CHPHUTHOCTI, CHUJIM, BUTPUBAJIOCTI,
KOoopauHaiii pyxis. [2, 3, 5]
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KopexkiiitHi 3aBgaHHs CIIPUSIOTh PO3BUTKY MOBHOI MOTOPUKH JUIsl (POpMYBaHHSA
apTUKYJIALIINHOT 023U 3BYKIB, (P1310JI0T14HOTO 1 hOHAIIHHOTO TUXaHH; (hOPMYyBaHHS 1
3aKpIIJICHHS] HAaBUKY MPAaBUJILHOTO BXKHMBAHHS 3BYKIB y pi3HMX ¢dopMmax 1 BUIAX
MOBJICHHSI, ¥ BCIX CHUTYalllsIX CIUJIKYBaHHs, BUXOBAHHS 3B'S3Ky MK 3BYKOM 1 HOTO
MY3WUYHUM UYHWHOM, OYKBEHHM I103HAUYEHHAM; (OpMYyBaHHS, PO3BUTOK 1 KOPEKIis
CIIyX0-30pOBO-pYXOBO1 KoopauHarlii [2, 3, 5]

JloropuT™Mmika TIOB’s3aHa 3 PI3SHUMH BHJAMHU MY3UYHOI [ISUIBHOCTI: CIIIBH,
CIyXaHHS MY3WKH, MY3WYHO-DHUTMIYHI pyXd, Tpa Ha [JAATIYAX MY3UIHHUX
1HCTpyMeHTax. [4, 5]

CriBM — BKJIFOYAIOTh B c€0€ BIPABHU Ta MiCHIBKY I TPEHYBaHHS IEPUPEPUIHOTO
BIJIZITy MOBHOTO amapary a TaKoXK BIPABU JAJSl PO3BUTKY ApiOHOT MOTOPHKH, IrpH 31
CIiBaMH, KOOPJIMHALIIIO CHIBIB 1 pyXiB. [2, 4, 5]

CrnpuiiHATTA My3UKHM (CIyXaHHS) — BHKOPHUCTOBYETBHCS I pejlakcarlii s
aKTHBI3allli 1 PO3BUTKY CIIyXOBOI YBaru a TaKOX PO3BUTKY BOJIbOBHX PUC XapaKTepy.
[4, 5]

My3U4HO-pUTMIYHI PyXH — MalOTh Ha yBa3i BIPaBH, ITPU 31 CIIBAMHU Ta CIOBOM,
IHCTPYMEHTAJIbHI ITPU JUIsl PO3BUTKY YBaru, mam’sti, KOOpJAUHaIlli pyXiB, Opi€HTAIl] y
MIPOCTOPi, MOYYTTS PUTMY, TOIIO. [4, 5]

['pa Ha My3UYHHX IHCTPYMEHTAX — JIONIOMara€e po3BUTKY MOYYTTS pUTMY Ta JpiOHOT
MOTOpPUKH. My3WYHUM IrpanikaM 1 AUTSYUM IHCTPYMEHTaM BIABOJUTHCS OCOOIMBa
pOITb, TaK K BOHU BTATYIOTH JUTHHU B Cepy MY3HUKH, TOTIOMAararoTh pO3BUBATH HOTO
TBOpYl 3110HOCTI. [4, 5]

[TincymoByroun BuIle CKa3aHe, MOXXEMO 3pOOMTH BHCHOBOK, IO caMe
JIOTOPUTMIKA SIBJIsi€ COOOIO OJIMH 13 3aC001B MOI0aHHS MOPYILIEHHS MOBJIEHHS Y A1Tel
JOLIKUIBHOTO BiKy. KpiM TOro, Ha cydacHOMY €Tari pO3BUTKY JOIIKUIBHOL JIOTOne i
JIOTOPUTMIKA € HEOOX1THOIO 1J11 BCEOIYHOIO PO3BUTKY TUTUHU, OCKUTBKH MA€ BEJIUKUI
BIUTMB Ha ii po3yMOBHil, PI3UYHUN 1 ICUXIYHMM cTaH. [1-5]

OCHOBHUU MPUHIUIT MOOY/IOBU BIPAB 3 JIOTOPUTMIKH — TICHUU 3B’S30K PYXIB 3
MY3HUKOIO, IOEJHAHHSI pUTMY 3 MOBHUM MaTepianoM. CiioBO MOXke OyTH BUKOPUCTAHE
y pizHOMaHITHUX Qopmax. Lle i TekcTu mceHb, XOPOBO/IIB, ApaMaTu3allii 3 MiCHIMH,
1HCIIEHYBaHHS Ha 3aJaHy TeMy. BHUKOpHCTaHHS CJIB Ja€ MOXJHMBICTh CTBOPIOBATH
I[IKaB1 JIOTOMEINYHI ITpH Ta 3a0aBH, SIK1 TOETHYIOTh PUTMH y BipiioBaHi Gpopmu. Jlitu
CIPUIMAIOTh JJOTOPUTMIYHI BIIPABH 3 €MOIIIITHUM 33]J0BOJICHHSAM. [4, 5]

OT1xe, epeKTUBHICTh BUKOPUCTAHHS HOBITHIX IMIIXO/I1B Y KOPEKI[IHHO-OCBITHHOMY
MPOIIEC] 3AICKUTH BIJ] AIKICHOT B3a€MOJ11 JOPOCIHUX, 110 3HAXOAATHCS MOPS 3 TITHhMHU.
[To3uTuBHUI eMOIIHHUI HACTpPiH MeJaroriB, yMIHHS CTBOPUTU aTtMochepy pamocTi i
TO0OPO3UUINBOCTI, PAIITA Pa3oM 3 JUTHHOK HABITh HE3HAYHOMY JOCSITHEHHIO, Ja€
KOXHIA JUTHHI MOXIJIUBICTH CAMOPO3KPUTTS, CAMOBUPAKEHHS Ta TMOJOJIAHHS

TpyaHouis. [1, 3]
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Abstract

This article examines the historical, political, and intellectual environment in which
Hibatullah al-Turkistani (1272—-1333), a medieval Hanafi scholar of Central Asian
origin, lived and developed his scholarly career. Particular attention is given to the
political transformations of thirteenth-century Turkistan, the consequences of the
Mongol invasions, and the emergence of Damascus and Cairo as major centers of
Islamic learning under Mamluk rule. The study aims to contextualize al-Turkistani’s
intellectual development within the broader processes of scholarly migration and the
transmission of Islamic knowledge between Central Asia and the Middle East.
Employing historical-descriptive and contextual methods, the research draws on
medieval historical accounts, biographical dictionaries, and modern scholarly
literature. The analysis indicates that political instability in Central Asia coincided with
the expansion of educational institutions and scholarly networks in Mamluk territories,
creating opportunities for the movement of scholars and the exchange of intellectual
traditions. Al-Turkistani’s educational activities and his association with the Hanafi-
Maturidi tradition illustrate the continuity of Central Asian Islamic scholarship within
the wider intellectual landscape of the medieval Islamic world. The article contributes
to understanding the relationship between political circumstances, scholarly mobility,
and the preservation and transmission of religious knowledge.

Keywords: Hibatullah al-Turkistani, Hibatullah al-Tarazi, Hanafi school,
Maturidism, Turkistan, Mamluk Sultanate, Islamic intellectual history, scholarly
migration.

Introduction

The intellectual development of the medieval Islamic world was closely connected
with political transformations, scholarly migration, and the expansion of educational
institutions. During the thirteenth century, the Mongol invasions disrupted major
centers of Islamic learning in Central Asia, encouraging scholars to migrate to regions
such as Syria and Egypt, where the Mamluk Sultanate provided opportunities for
education and scholarly activity [1-3].
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Hibatullah al-Turkistani (1272—1333), a Hanafi-Maturidi scholar originally from
Taraz, represents an important example of this intellectual movement. Having
continued his education in Damascus and later taught in Egypt, his scholarly career
illustrates the transmission of Central Asian Islamic traditions into the broader
intellectual environment of the Mamluk period [1].

This article examines the political, social, and intellectual circumstances
surrounding al-Turkistani's life, focusing on medieval Turkistan, Mamluk Syria and
Egypt, and the development of Islamic educational institutions. Using historical-
descriptive and contextual methods, the study seeks to clarify the relationship between
political change, scholarly mobility, and the continuity of Hanafi-Maturidi intellectual
traditions

1. The political and social setting of Turkistan

In the thirteenth century, the Turkistan region was closely connected with the
political transformations of the Mongol Empire. Following the fragmentation of
imperial authority, the Chagatai domain emerged as a major political unit extending
across parts of Central Asia. Its territory included the regions of the Irtysh, Ili and Talas
rivers, together with the settled centers of Transoxiana and Kashgar. Boundaries shifted
as the balance of power changed, while the khans maintained a formal relationship with
the imperial center. Local governance was also complicated by arrangements through
which the Great Khan appointed administrators to the cities. [2, 3, 4]

Transoxiana (Ma wara’ al-nahr), the lands beyond the Oxus or Amu Darya, had
long been a major center of Islamic learning. The region’s scholarly and commercial
networks linked Turkic-speaking populations with wider Islamic intellectual traditions.
Taraz, associated with the Talas River and situated in present-day Kazakhstan,
belonged to this cultural landscape. The interaction of urban scholarship, regional
commerce and political authority forms an essential background to al-Turkistani’s
early life. [1, 3]

The position of Taraz is significant in two respects. First, its location near the Talas
River placed it within the network of Central Asian settlements mentioned in Arabic
and Persian geographical writing. Second, its political environment differed from that
of Damascus and Cairo, which would later become central to Hibatullah’s education
and employment. The modern name Taraz was restored in 1997 after the city had been
known as Aulie-Ata and subsequently Dzhambul. These geographical names should
not be mistaken for separate cities in biographical research; they refer to the same
historical locality through different periods. [1]

Galmamatov places the scholar’s birth in 671 AH/1272 CE, during the rule of
Nikbay Khan, and describes the insecurity arising from warfare between Chagatai and
Ilkhanid forces. Bukhara, one of the leading intellectual centers, suffered from military
attacks and destruction. Such conflicts could undermine the institutional conditions on
which scholarly communities depended and contribute to the movement of teachers
and students toward safer territories. In this reading, the westward journey of
Hibatullah al-Turkistani can be situated within a broader movement of scholars away
from Central Asian instability, although the surviving passage does not provide a
precise date for his departure. [1, 2]
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Later, the period of Duwa Khan brought measures of consolidation and the repair
of some educational institutions in Bukhara. The gradual adoption of Islam by rulers
of the Chagatai sphere also affected religious life. The source mentions Mubarak Shah
and Barag Khan among the earliest Muslim rulers of the dynasty, followed by
Tarmashirin Khan, whose religious practices and Turkish speech were noted by Ibn
Battuta. The traveler presents Tarmashirin as a ruler who attended communal prayers
and maintained links with the wider Islamic world. His eventual deposition illustrates
the continuing contest between political authority, customary expectations and
religious identity. [2, 5]

The religious transition was neither uniform nor immediate. Baraq Khan reportedly
adopted Islam in 669 AH/1270 CE and took the title Ghiyath al-Din. The sources
quoted by Galmamatov do not identify the scholars responsible for teaching Islam to
Mubarak Shah or Baraq. He also distinguishes a figure named Haybatullah, mentioned
in a different historical context, from Hibatullah al-Turkistani on chronological
grounds. This caution is important: similarities in medieval personal names cannot by
themselves establish that two records refer to the same person. [1, 2]

These developments do not establish a single, demonstrable cause for al-
Turkistani’s migration. They do, however, provide a historical explanation for the
attractiveness of established educational centers in Syria and Egypt. Galmamatov
connects this political environment to the transmission of Central Asian Hanafi
scholarship into the western Islamic lands, where the migrant scholar pursued advanced
study and later teaching. [1]

2. Mamluk Syria and Egypt: politics and society

The second major setting of al-Turkistani’s life was the Mamluk sultanate, whose
territories included Damascus and Cairo. Following the Mongol invasions and the
Crusader conflicts, these cities became especially significant as centers of political
authority and religious education. Mamluk rulers sought legitimacy through military
success, religious patronage and the restoration of an Abbasid caliphal presence in
Cairo. Sultan Baybars supported a ceremonial Abbasid caliphate, while effective
government remained with the Mamluk ruler. Al-Turkistani’s arrival in the region
belongs to the period after Baybars, when political competition and intermittent war
continued to affect society. [1, 6]

The decision to restore the Abbasid caliphate in Cairo had a practical dimension.
Baybars attempted to reinforce the legitimacy of his reign and the solidarity of the
polity against external enemies. An Abbasid claimant was invited and recognized as
caliph, but the ceremonial office did not displace the sultan’s command of military and
political affairs. The contrast between symbolic religious legitimacy and actual
executive power helps explain the place that jurists and theologians occupied in the
social order. [6]

Mamluk social organization was marked by a distinction between the ruling
military establishment and the wider population. Military elites controlled much of the
administration and economic power, whereas scholarly specialists held judicial,
religious and certain bureaucratic positions. Chief judges, professors and other senior
institutional figures could be appointed directly by the sultan. Such arrangements

159



HISTORY AND ARCHEOLOGY
THE MODERN DIMENSION OF INTERDISCIPLINARY RESEARCH: FROM THEORY TO
PRACTICE

allowed scholars a recognized public role, although their work was also embedded in
the patronage and politics of the ruling order. [7]

Qalawun and his successors strengthened Mamluk control over Syria, and the
reigns of al-Nasir Muhammad were closely connected with the continuing Ilkhanid
challenge. In the late thirteenth and early fourteenth centuries, Syria witnessed military
campaigns and periods of displacement. The battle in the Wadi al-Khaznadar region
and subsequent struggles affected Damascus, while the Mamluks later reasserted their
position. Historical chronicles also record the participation of religious scholars in
public discussion and military mobilization. Ibn Kathir’s account situates leading
scholars, including Ibn Taymiyya, within this unsettled political environment. [6, 8]

Galmamatov’s historical outline describes an episode in which the Mamluk ruler
sought additional funds to equip troops after a military setback. The jurist Ibn Daqiq
al-Id is reported to have opposed taking money from the population until rulers and
soldiers themselves contributed their own resources. The story is presented as an
example of the capacity of religious scholars to intervene in public discussions about
justice, taxation and war. It does not imply that learned criticism always prevailed over
the demands of the ruling elite. [1, 8]

The conflict of 702 AH/1303 CE, in which Mamluk forces defeated a coalition led
by the Ilkhanid commander Qutlugh Shah, was a turning point in regional security.
Subsequent diplomatic relations fluctuated as Ilkhanid policies changed. Under al-
Nasir Muhammad’s third reign, Cairo benefited from significant institutional and
architectural patronage. Mosques, madrasas, hospices and other public buildings
multiplied, and rulers extended material support to religious learning. Thus, even
though the Mamluk realm experienced war, epidemics and internal unrest, its major
cities retained considerable power to attract scholars. [1, 7, §]

The religious environment was varied. The four Sunni legal schools were
represented in the judiciary; Hanafi, Maliki, Shafi‘i and Hanbali judges could exercise
jurisdiction within their respective schools. Sufi traditions remained influential, and
debates involving jurists, theologians, philosophers and Sufis formed part of the
intellectual scene. The presence of multiple traditions did not mean that every doctrine
received equal official acceptance, but it contributed to an active culture of teaching
and controversy. [7]

Religious and intellectual disagreement was visible in the reception of different
theological and Sufi ideas. The writings of Ibn ‘Arabi and Ibn al-Farid retained
influence, while Ibn Taymiyya strongly criticized doctrines associated with various
sectarian, philosophical and mystical schools. Such debates occurred alongside the
everyday work of judges, teachers and institutional patrons. For a jurist-theologian
linked to the Hanafi-Maturidi tradition, Damascus and Cairo therefore presented both
opportunities for scholarship and a wider arena of doctrinal controversy. [1, 7]

3. Intellectual life and the transmission of learning

The Mongol invasions seriously disrupted the institutions and scholarly
communities of eastern Islam. The transfer of teachers, students and texts to Anatolia,
Syria and Egypt was one of the important consequences of this disruption. Mamluk
territories offered relative security, endowed colleges and opportunities for learned
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employment. Cairo and Damascus gained prominence as intellectual centers at a time
when earlier centers such as Baghdad had been weakened. Galmamatov interprets al-
Turkistani’s career as part of this larger movement of learning across regions. [1, 3]

Migration involved scholars not only from the eastern Islamic lands but also from
North Africa and al-Andalus. This geographical diversity enriched the educational life
of Mamluk cities. Their institutional networks drew on earlier Ayyubid foundations
and grew further through the initiatives of sultans, military commanders, merchants
and charitable donors. Mosques, madrasas, Sufi lodges and other learning spaces
supported the transmission of religious sciences and the continuation of scholarly
lineages. [9]

The historical topography of Mamluk education can be traced through works such
as al-Magrizi’s Khitat and al-Nu‘aymi’s study of the madrasas of Damascus, both of
which are cited in Galmamatov’s account. These sources describe educational
foundations and the institutional settings in which students and teachers operated. The
sources also indicate the close relationship between urban patronage and scholarly
careers. They help explain how a scholar from Turkistan might find a place in a learned
community of the western Islamic world. [1, 10, 11]

The period was notable for the production of commentaries (shuruh), glosses
(hawashi), annotations (ta‘ligat) and abridgments (mukhtasarat) of earlier works.
Rather than being treated only as repetition, these literary forms constituted important
mechanisms for transmitting, teaching and debating a shared curriculum. Theological
and legal texts were read through chains of teachers, revised in commentary and
incorporated into the education of later generations. Galmamatov specifically situates
early commentarial activity surrounding al-Tahawi’s creed within this intellectual
milieu. [1]

Elementary instruction took place in schools of different types. Some institutions
relied upon tuition paid by families; others were maintained through endowments or
the support of rulers and donors. Educational provision was also made for orphans and
children from families with limited resources. Beyond elementary schools, madrasas
and mosques provided more advanced instruction. This graduated network of
institutions supported both the training of new students and the scholarly work of
established teachers. [7]

The sources distinguish privately organized elementary schools, whose teachers
were often remunerated by pupils’ parents, from schools sustained through public
patronage or pious foundations. Institutions known as makatib al-aytam were designed
primarily for orphans, although children of poorer households and of soldiers could
also attend. The period of elementary learning normally began after about seven years
of age and extended toward adolescence, with the duration adjusted to each pupil’s
abilities. This educational base supplied later generations of students who could
proceed to the more specialized madrasa environment. [1, 7]

The growth of institutions should not be interpreted as the absence of intellectual
restriction. Galmamatov notes that Mamluk rulers tended to favor scholarship
associated with the four Sunni legal schools, while certain philosophical and
theological orientations faced opposition. Nonetheless, the proliferation of colleges and
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the sustained production of learned literature supported a vigorous culture of
instruction. The emphasis on the expansion and diffusion of knowledge is central to
his characterization of the period. [1]

4. Hibatullah al-Turkistani: identity and scholarly position

Biographical works identify the scholar as Hibatullah ibn Ahmad ibn Mu‘alla ibn
Mahmud al-Tarazi, with the honorific Shuja® al-Din. The nisbas al-Tarazi and al-
Turkistani connect him, respectively, to his city and to the wider region of origin. His
recorded dates are 671-733 AH/1272—-1333 CE. Galmamatov observes discrepancies
in some later biographical compilations and prefers the dates that appear consistently
across the majority of the notices he consulted. The article cites the Hanafi biographical
dictionary al-Jawahir al-mudiyya by al-Qurashi and al-Fawa’'id al-bahiyya by al-
Laknawi among the relevant sources. [1, 12, 13]

He received further education in Damascus and later taught at the Zahiriyya
madrasa in Egypt. The surviving excerpt begins to discuss his Damascene teachers but
ends before completing that section, so it cannot establish a full list of masters, students
or works on its own. The broader 2018 article places him within the Hanafi-Maturidi
tradition and connects his scholarship with theology and jurisprudence. Although he
developed his career in the Mamluk academic world, Galmamatov argues that his
intellectual profile retained a marked affinity with the Hanafi and especially the
Maturidi teachings associated with Central Asia. [1]

The importance of this intellectual trajectory lies in its transregional character. The
geographical labels in al-Turkistani’s name reveal an origin in Central Asia; his
educational movements demonstrate the role of Damascus; and his employment in
Egypt connects him to Mamluk institutional culture. His career thus provides a
concrete example of how intellectual networks could bridge regions divided by
political boundaries and affected by military crises. [1]

Conclusion

Hibatullah al-Turkistani’s career can be understood against the background of three
interrelated historical processes: the political fragmentation of Mongol Central Asia,
the consolidation of the Mamluk sultanate, and the growth of educational institutions
in Damascus and Cairo. Military disruption in Turkistan made the search for learning
elsewhere increasingly significant, while Mamluk patronage created opportunities for
the continuation and transmission of Islamic scholarship. The scholar’s presence in the
Zahiriyya madrasa exemplifies the mobility of Hanafi-Maturidi knowledge between
Central Asia and Egypt. [1]

These observations synthesize the historical account given by Galmamatov and the
references reproduced in his study. Because the provided excerpt ends at the beginning
of its biographical section, further conclusions regarding al-Turkistani’s complete
teaching network or the contents of his individual manuscripts would require
independent examination of primary sources. This English adaptation should therefore
be treated as a translated literature-based document rather than an unpublished original
research article. [1]
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IHTEJIEKTYAJIBHA IHOOPMAIIMHA CUCTEMA J1JI51
AOI'JIA0Y 3A POCJIMHAMMU 3 YPAXYBAHHAM
HOorogHux ymoOB

HMenucsak Codis-Mapisa TapaciBHa
MaricTpaHTKa

Harmionansuuit yHiBepcuteT «JIbBIBChKa MO TEXHIKAY
M. JIpBiB, YKpaina

Bacuiawk Anapiii CrenanoBu4

Kannunar TexHiYHUX HAyK, TOUEHT

HarmionansHuit yniBepcuret “JIbBiBChbKa MOMITEXHIKA™
JIpBiB, YKpaina

Opranizamis AOMISAY 3a JAOMAIIHIMA Ta CaJ0BUMH pOCIHHAMU TOTpelye
BpaxyBaHHS pI3HMX YMHHUKIB, SIKI BH3HAYAIOTh MEPIOAUYHICTh 1 JOIUIBHICTH
BUKOHAHHA OKpeMHX poOiT. HaBiTh Ay HEBENMMKOI KOJEKIi POCIWH HEOOXiTHO
KOHTPOJIFOBaTH TEPMIHU TOJUBY, HIIXKUBIICHHS, OOpI3yBaHHs, MEpPECcaKyBaHHS Ta
iHIMX onepaiii. [Ipu nbomy noTpedu pocauH MOXKYTh CYTTEBO BIPI3HATUCS 3aJI€KHO
B1Jl iXHBOTO BHJY, MICIISl pO3TalllyBaHHS Ta YMOB BHpolyBaHHA. OcoOMuBOi yBaru
noTpeOyIOTh POCIMHU Yy BIAKPUTOMY IPYHTI, OCKUIBKH TeMIleparypa MOBITps W
arMocdepHi omaau Oe3mocepeHbO BIUIMBAIOTH Ha TOTPeOy Yy BOII Ta YMOBHU
MPOBENICHHS TOTIISIIOBUX POOIT [1].

Buxopucranus kaneHAapiB 13 3a3malieriib BU3HAYCHHMH JaTaMU CIPOILY€E
IUTAaHYyBaHHS, POTE HE J03BOJISIE TOBHOIO MipOIO0 BPAXOBYBaTH 3MIHM HABKOJIHMIITHBOTO
cepenoBuia. Hanpuknasn, micias 3HaYHUX OMAJlIB 3allJJaHOBAHUM IMOJIUB MOXE OyTH
HEJOLUIBHUM, TOMAl SIK TPUBAJIMUA TMEpIlOJ BHUCOKUX TeMmIeparyp ©e€3 JoIliB
noTpedyBaTuMe MEperisiy BCTAHOBJIEHOTO Tpadika. ToMy mia yac aBTOMaTH3aIlil
AOTISIAYy BaXJIMBO HE JMIne 30epiraT KajleHaap 3aBldaHb, a W mependoaynTu
MOXXJIUBICTh MOTO KOPWTYBaHHS BIJIIOBITHO JO TOTOIHWUX YMOB. BukopucTanHs
METEOPOJIOTIYHNX TOKA3HUKIB ISl TJIAHYBAaHHS TOJUBY PO3IISATAETHCS TAKOXK Y
HAYKOBUX JTOCIIPKEHHSX, MPUCBSIYEHUX CUCTEMaM MIATPUMKHU MPUUHSTTS PillieHb [2].

Cepen cydacHMX MPOTPAMHHUX pIIIEHb 7S JOIVISAY 3a POCIMHAMU MOXHA
BuniuTH 3actocydku Planta, BRUNQ, Greg i Plantln. Bonu HagatoTh MOXKIMBOCTI
00Ky pOCHHH, TJIaHYBaHHS JOIVISAOBUX pOOIT, (OpMyBaHHS HarajayBaHb Ta
oTpuMaHHs pekomeHpaariil. [Ipore ixHi QyHKIIIOHAIBHI MOXIHUBOCTI BiJPi3HSIOTHCS,
30KpeMa II0/I0 BpaxyBaHHS MOTOAHMX YMOB Ta ajaanTaiii kajmeHmaps aorsimy. Lle
3YMOBJIIO€ JIOLUIBHICTh pO3pOoOJieHHS 1HGOPMAIIHHOT CUCTEMH, sIKa MOEIHYBAaTUME
OCHOBHI 3aco0u Oprasizauii JOMIsAy 3 MeXaHI3MOM (OpMyBaHHSI pEKOMEHAAI Ha
OCHOBI ITIOTOJHUX JaHUX.

Metoto poOoTH € PO3pOOJIEHHS 1HTENEKTyadbHOI 1H(QOpMAIIiHOT cUCTeMU st
JOTISIAY 3a JOMAIHIMU Ta CaJOBHUMH POCIHMHAMH, siKa 3a0e3meuye IMiIaHyBaHHS W
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KOHTPOJIb BUKOHAHHS JOIISIIOBUX POOIT, aHali3 MOTOJHUX yYMOB Ta (POPMYBaHHs
NEPCOHAII30BAHUX pPEeKOMEeHIallii. /{15 JOCSITHEHHsS] OCTaBICHOI METH peasli30BaHO
BeOOpieHTOBaHY 1HGOpPMAIlIHHY CcHUCTeMy, 10 00'elHye 3aco0u OOJIKy POCIIHH,
KaJICHJAPHOTO TUTAHYBAHHS Ta MIATPUMKH MPUUHSTTS PIIICHb.

Po3poOniena cuctema J03BOJIIE KOPUCTYBAa4€Bl CTBOPIOBATH BIIACHY KOJIEKIIIIO
pociuH, aogaBatu (oTtorpadii, 3a3Ha4aTU XapaKTEPUCTUKU Ta MICIIE BUPOILYBAHHS
KOXHOT pociuHu. st oprasizanii Aoy nependayeHo KajaeHaap, y sSIKoMy MOXHa
IUTAHYBaTH TIOJMB, MiKUBJICHHS, OOpi3yBaHHA, MEpecayKyBaHHS Ta 1HII pOOOTH.
[Ticns BUKOHAHHS 3aBIaHHS BiAMOBITHA 1HGOpPMAITist 30€pITaEThCs B )KypPHATL JOTIISTY.
KpiMm Toro, peamizoBaHO aBTOMaTH4HI HarajJyBaHHS, JOBITHUK POCIHH, MOIIYK 1
GbiapTpalliio 3a BU3HAYCHUMH KPUTEPISIMH, MEPErisi] CTaTUCTHKU Ta (POpPMYBaHHS
3BITIB 3a BHUOpaHuil mnepion. OkpeMor (PYHKIIOHAJIBHOIO CKIIAIOBOK € aHaji3
MOTOJTHUX YMOB JUIsl pOpMYyBaHHSI PEKOMEHAIII 00 3allJIAHOBAaHUX POOIT.

[Iporpamny peamizamito iH(popMamiitHOi cucTeMu MOOYIOBaHO 3a KIIIEHT-
CEPBEPHOIO apXiTEKTyporo. KiTleHTChbKY 4acTHHY po3po0ieHO 3 BUKOpUCTaHHAM React
1 TypeScript, a cepBepHy — Ha matdopmi Node.js 13 ppetrimBopkom Express. Bzaemonist
MK HuMH 3aikcHioeTbes uyepe3 REST APIL. Jlna 306epiranns indopmariii mpo
KOpUCTYBauiB, POCIWHU, 3alllIaHOBaHI pOOOTH, HAraJayBaHHS Ta ICTOPIIO JOIVISITY
BukopuctaHo PostgreSQL y moemnanni 3 Drizzle ORM. OTpuMaHHsS NOTOYHHUX 1
MIPOTHO30BAaHUX TOTOJAHUX I[MOKA3HHUKIB 3a0€3IeUy€eThCA IHTETpaIli€l 13 cepBicOM
Open-Meteo uepe3 iioro nporpamuuii intepdeiic API [3].

Jlns peamizaiii 1HTENEKTYaJbHOI CKJIaJ0BOI BUKOPHUCTAHO MPOAYKLINHY MOZEINb
MOJaHHS 3HAHB, SIKA TPYHTYETHCS HA MpaBWIIaX THITY «SIKIIO — TO». KoxkHe mpaBuiio
MICTUTh YMOBH, 32 SIKUX cucTeMa (opMye BIANOBIIHY pekoMeHaauito. [1ig yac anamsy
BPaXOBYIOThCSl XapaKTEPUCTUKU POCIUHHU, 11 MICIIe BUPOIIYBAHHS, TUI 3alIaHOBAHOT
po0oTH, Jara BUKOHAHHS Ta TMOTOAHI MOKa3HWUKH. /[l 3acToCyBaHHS MpaBUII
BUKOPHUCTAHO MpsAME JIOT1YHE BUBEICHHS, 3a SIKOTO CUCTEMa NepeBipsie HasiBHI J1aHl Ha
BUIMIOBITHICTh YCTAHOBJIICHMM yMOBaM 1 BH3Ha4dae HeoOximHi mii [4]. Takuii miaxin
103BoJIsiE GOpMyBaTH peKoMeH allli 0e3 3aCTOCyBaHHS MOJIeJIel MallTMHHOTO HAaBYaHHS
Ta NOSCHIOBATU PUYMHHU OTPUMAaHUX PE3yJIbTaTIB.

OmnpaitoBanHs AaHUX 3A1MCHIOE mporpamMHuil Moaynb RecommendationEngine,
KU aHaAJI3y€e 3alIaHOBaHl poOOOTH Ta OTPUMaHy MOTOIHY 1H(GOpPMAIIif0. 3aJIekKHO Bl
THUITYy JOTJISIIOBO1 OTeparliii BpaXxoBYIOThCA Pi3HI MOKa3HUKHU. Hanpukian, asis noauBy
BYUIMBUMH € TIPOTHO30BAHI OMAau Ta TeMIleparypa MmoBiTps, At 0OpoOKH POCIHH —
onajau ¥ MBUJIKICTH BITPY, a AJI1 BUCA/I)KyBaHHS — TEMIIEpaTypHi 0OMEXEHHSI Ta PU3UK
3aMOpo3KiB. BoaHoyac TOrogHi yMOBHM OIIHIOIOTBCS 3 YpaxyBaHHSM MicCUs
BUPOIIYBaHHS POCIMHH. 30KpeMa, TMPOTHO30BAHHWMA JOII MOXE BIUIMBAaTA Ha
JOLIIBHICTh TOJMBY POCIHMH Y BIIKPUTOMY IPYHTI, aje He € Oe3MocepeqHbOI0
M1JCTaBOIO JUIsl 3MIHU Tpadika NOJMBY KIMHATHUX POCIHH.

SIK110 MOTOIHI YMOBH MOXKYTh MEPEIIKOI)KaTH BUKOHAHHIO 3aIJIaHOBaHOi poOoTH,
cucteMa (opMye BIJIMOBIIHE TIOTIEPEIKEHHST a00 PEKOMEHIAII0 MO0 TIEPEHECEHHS
3aBJaHHs. 32 MOXKJIMBOCTI BU3HAYA€ThCA 1HILIA MTPUAATHA JaTa, IKYy KOPUCTYBa4 MOXKeE
OIATBEPAUTH. SIKIIO HAsBHUX JAHUX HEAOCTATHHO JJII TaKOro pIlIeHHs, CHUCTeMa
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MOBIIOMJISIE TIPO HEOOX1THICTh JOJATKOBOI NepeBipkrd yMoB. lle mo3Bomsie yHHUKaTh
HEOOTPYHTOBAHUX 3MiH KaJleHJapsl OIS Y.

J171st BU3HAUEHHS MP1IOPUTETHOCTI JOTIISAIOBUX POOIT BUKOPUCTAHO METO]T 3BAKEHOT
OIIIHKM TPhOX (haKTOPIB: YACOBOI TEPMIHOBOCTI 3aBAaHHS, YYTIIMBOCTI JI0 3aTPUMKH
MOro BUKOHAHHS Ta BIUIUBY MOTOIHUX YMOB. [HTerpanbHUIl MOKa3HUK MPIOPUTETHOCTI
po3paxoByeThes 3a hopmysnoro (1).

P = 0,40D + 0,35S + 0,25W, 1
ne D — HopManizoBaHa yacoBa TEPMIHOBICTb 3aBJIaHHS; S — OILIIHKA YyTIUBOCTI JI0
3aTpuUMKH nonsany; W — noroanuit ¢pakrop. Koxken nokasuuk HaOyBae 3HaueHHS Bif 0
1o 1. 3a pesynsrarom obuucienHs BusHadaeThess Hu3bkuil (P < 0,40), cepenniit (0,40
<P <0,70) a6o Bucoxuii (P > 0,70) piBeHb npioputeTHOCTI. K10 MOrogHUN (HaKTop
HE 3aCTOCOBY€EThCSI a00 HEOOX1TH1 JJaH1 BIICYTHI, Bark 1HIIMX (aKTOPiB MPOIOPIIIITHO
MepPePaxoByIOTHCA.

Hanpuknaza, sSKimo s 3amiaHoBaHOl poOOTH 3HAYEHHS YacOBOi TEPMIHOBOCTI
ctaHoBuTh D = 1, uyTinuBocti 10 3arpumku S = 0,8, a morogHoro ¢gakropa W = 0,5,
1HTerpaibHu moka3Huk gopiBHioBatuMe P = 0,805. OTxe, 3aBnaHHs MaTUME BUCOKHI
piBEHb NplOpUTETHOCTI. BogHOUAC 11€il MOKa3HUK BU3HAYAE HEOOXIAHICTh MPUIUIUTH
poOOTI yBary, ajie He O3Haydae, IO ii CJiJ] BUKOHYBATU 3a HECTIPUSITIIUBUX MOTOTHUX
yMOB. ToMy OIliHIOBaHHS TPIOPUTETHOCTI Ta BU3HAYEHHS JOIIJILHOCTI BUKOHAHHS
poOOTH 3A1IICHIOIOTHCSI OKPEMO.

Jlnst TIpecTaBlIeHHST OCHOBHUX (DYHKIIOHAJLHUX MOMKIMBOCTEH CHCTEMH Ta
Ha Hiii BitoOpa)keHO TPbhOX YYaCHHUKIB: KOPUCTYBaya, aIMIHICTpAaTOpa Ta 30BHILIHINA
cepBic Mporuo3yBaHHs noroau. KopucTyBad BUKOHY€E OCHOBHI Ofepartii 3 pociIuHaMu
1 TOTISIOBUMH 3aBIaHHSMH, aMIHICTPATOp Kepye BMICTOM JOBiJHHKA, @ 30BHIMIHIMA
CepBIC HaJae METeopoJoriuHy iHdopmarlito, HeoOXimHy i ¢GopMyBaHHS
pPEKOMEHIAITIH.

OnHUM 3 OCHOBHHX CIIEHAPIiB € KepyBaHHs KoJieKiie€r pocianH. KopuctyBau moxe
J0JJaBaTH HOB1 POCIMHH, MEperisgaTH W pelaryBaTH iXHI KapTKH Ta BHUAAIATU
BiAMoOBiAH1 3amucu. Ilin yac momaBaHHs ab0 peAaryBaHHS POCIMHHU TepeadadyeHo
MOJKJIMBICTh 3aBaHTaXEHHsSI 4u 3MiHU (ororpadii. Ha miarpami 1o ait0 mo3Hay€HO
3B'sI3KOM «extend», OCKUTBKM BOHA € JOAATKOBOIO Ta HE OOOB'SI3KOBA JIsl BAKOHAHHS
OCHOBHOTO CIIEHapilo.

HacrtynHa rpyna crieHapiiB moB'si3aHa 3 IJIaHYBaHHSM 1 KOHTPOJIEM JIOTJISIIOBHX
po0it. KopucTyBad Moske mepenisiiaTi KaJleH1ap, CTBOPIOBATH i peiaryBaTy 3aBIaHHS,
MO3Ha4YaT POOOTU SK BUKOHAHI Ta MEpenisauaTu ictopito gorsany. [licns BUKoHaHHS
BIJIMOBITHUN 3amuc 30epiraerbest B KypHati. g iHQopmyBaHHS mMpo 3aruiaHOBaHi
po6oTH nepenbadeHo aBTOMaTHYHI HaradyBaHHS. 1X (OpMyBaHHs BKIIOYAE TIEPEBIPKY
3aBAaHb, 10 BioOpaxeHo 3B'13koM «includey.

OxpeMuM ciieHapieM € (HOpMyBaHHS PEKOMEHMAIlN 1mof0 aomisiay. Jis mbporo
CUCTEMa OTPUMYE MTPOTHO3 MOTOIM Ta aHATI3YE XapaKTEPUCTUKU POCITMHU. 3a3HAUCHI
orieparlii mpeacTaBiieHi 3B'13kaMu «include», oCKiIbKH € 000B'I3KOBUMH CKJIaJOBUMHM
OCHOBHOTIO MpoIecy. 3a pe3yjbTaTaMH aHajli3y CHUCTeMa BU3HA4Ya€ MOKJIMBI MOTOJHI
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oOMexxeHHs Ta (OpMy€e pPEKOMEHIAII0 MO0 BUKOHAHHS ab0 TepeHEeCeHHs
3aITaHOBaHOT pOOOTH.

InTeekTyabHa indopmaniiina cHeTeMa /71 IOMISTY 32 POCTHHAMHE 3 YPAXYBAHHAM HOTOHHX YMOB

Jlopati pocuHHy

<<Extend>>

------------ :I(-onnn/:mmm'
— $oTo pocnmmn

<<Extend>>

extension points

epyBaTH BMICTOM
JIOBITHHKA AgminictpaTop

% S @
06pi3ka Ta inme) SATNARQRAHY; [03HauHTH poboTy
BHKOHAHY (3amuc y

KypHa)
ICTOPII0 JIOFIATY

Kopucryaau Tlepegiputi
ceeo <<Include>> s AIUIAHOBAH] .
Hara, L3 o
TIpOrHo3
TIOroIH Cepsic nporHo3y noroau
ednchudad> 0 oo 208

PMYBATH PEKOMEH AL} II0/I0 0TI,

extension points o o-------o-oooo---o--3
ABTOMATHYHO CKOPHTYBATH Kanesjiap

H3HAYHTH IPIOPHTETHI

<<Exte~n~d> >
epe ont = {HecnpuaTauei noroaHi ymosn} -~ .
PEKOMEHIAIIAMH 1010
BHPOULYBAHHA

~ RsToMaTiumo
CKOPHIYBATH
KaueHnap

<<Extend>>
{koHbniKT KinbKOX
3anNaHoBaHWX 3aBAAHbB}

pnc:mn 2 :pmepmm

QinbTpamis Pe3yIETaTB 10} TIpIOPHTETHL
pobotH

< <Extend> >

OinsTpanis
Pe3yJIBTATIB NOUIYKY

TlepernsHyTH CTATHCTHKY
Jornsny (KiTbKiCT pobit,
CBOEYACHICTB TOIIO)

Cipopmysari
BIT/aHATITHKY 33 Nepioj]
Powered By Visual Paradigm Community Edition €

Puc. 1. Jliacpama eapianmis suxopucmanus inghopmayitinoi cucmemu
Jl>xepeno pucyHka: po3pobieHo aBropoM y cepenoBuii Visual Paradigm.

Ha niarpami takox nependadeHo J0JaTKOBI CIieHApii KOpUTYBaHHS KaJICHIaps Ta
BU3HAUCHHS MPIOPUTETHOCTI POOIT. SIKIIO BUSBICHO HECTIPHUSTIMBI MOTOJAHI YMOBH,
CHUCTEMa MOKE 3alPOTIOHYBATH iHIITY JaTy BUKOHAHHS 3aBIaHHS. 32 HASBHOCTI KUTHKOX
poOIT, sIKl TOTPEOYIOTh YBaru, nependadyeHo BU3HAUYCHHS iXHBOI mpiopuTeTHocTi. 11
ClIleHapii TpeAcTaBiieHl 3B'A3kaMu  «extend», OCKIJIBKM BUKOHYIOTHCS JIMIIE 3a
BH3HAUCHUX YMOB.

KpiM Toro, xopucTyBadeBl IJOCTYIIHI MEpErisj JOBIIHMKA POCIHH, MOUIYK 3a
KpUTEepisiMU, (PiIbTpallisi pe3yabTariB, IEPEnisal CTATUCTUKU JTOTISAY Ta (OpMyBaHHS
3BITIB 32 BHOpaHuil nepiof. PiapTpalliio pe3yabTariB MOIIYKY TaKOX MPEACTaBICHO
3B'3KOM  «extend», OCKIIBKM BOHA € JIOJAaTKOBOIO MOMKJIMBICTIO BIJIOBIIHOIO
cueHapito. Takum ywmHOM, giarpama BigoOpaka€ OCHOBHI (PYHKIIi CHCTEMH Ta
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B3a€MO3B'SI3KM MK TpoIecaMu OOJIIKY POCIWH, IJIaHyBaHHS JIOTIIALY, (POPMYBaHHs
pEKOMEH Al 1 KOHTPOJIF0 BUKOHAHUX POOIT.

OT1xe, y Mexax poOOTH po3po0IeHO 1HTENEKTya IbHy 1H(POPMAIIHHY CUCTEMY IS
JTOTVISIAY 3a JOMAIIHIMKA Ta CaJOBUMU pocivHaMmu. PearnizoBaHo 3aco0u 00Ky
POCIWH, TNIAHYBaHHS i KOHTPOJIIO JAOTVISIOBUX POOIT, a TAaKOX MEXaHi3M (GOpMYyBaHHS
pPEKOMEH/Ialliii Ha OCHOBI MOTOJAHHMX MaHWX. BUKOPHCTaHHS MPOMYKIIHHUX MpaBUII
JI03BOJISIE BPaxXOBYBaTH OCOOJMBOCTI POCIWH Ta TOTOAHI OOMEXEHHS, a METO.
3Ba)KEHOI OIIIHKM (DAaKTOpiB — BH3HAYaTH MPIOPUTETHICTH 3aIJTAHOBAHMX 3aBIaHb.
OCHOBHOIO OCOONHBICTIO PO3POOJICHOI CHUCTEMH € MOXJIHMBICTH aJanTarii TUTaHy
JOTJISIAY 10 MOTOJHUX YMOB, IO 3a0e3Meuye JOAaTKOBY MiATPUMKY KOPUCTyBaua ITijl
qyac NPUHHATTA PIlICHb.
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MPOEKT IH®OPMAIIMHOI CUCTEMMU AJI51
YIIPABJIIHHSI TA OIITUMIBAIUI CI/CD-KOHBEEPIB Y
CEPEJIOBHUIIII DEVOPS

Kaninka FOJis BosogumupiBHa,
MaricTpaHTKa
Harmionansuuit yHiBepcuteT «JIbBIBChKa MoiTeXHIKa», JIbBIB, YKpaiHa

bacwk Tapac MuxaitjioBuy,
KaHIUIaT TEXHIYHUX HAYK, TOTICHT
HarmionansHuit yniBepcurtet «JIbBiBChbKa moiTexHika», JIbBIB, YKpaina

CyyacHe po3poOJIeHHS NPOrpaMHOrO 3a0e3MeyeHHs MMO00YyJ0BaHE HAaBKOJIO
MpPaKTUK HenepepBHOi iHTerpauii Ta HemepepBHoro nocradanHs (CI/CD): koxhHa
mporpaMHa 3MiHa, BHECEHa J0 CIUIBHOTO PETO3UTOPiI0, aBTOMATUYHO MPOXOJIUTH
KOHBEEP TMOCTA4aHHS — IMOCJIJOBHICTh €TaliB CKJIaJaHHS, CTaTUYHOTO aHami3y,
TecTyBaHHs Ta po3ropTaHHs [1]. OCKIIbKM KOHBEEP BUKOHYETHCS IJI KOXKHOI 03
BUHSTKY 3MIHH, HOTO TPUBAIICTh 0€3M0CEPEHBO BU3ZHAYAE TEMI 3BOPOTHOIO 3B'SA3KY,
KU OTpUMY€ PO3pOOHUK, a Oy/Ib-Ka HaIJTUIIKOBICTh HAKOIIUYY€ETHCS MPOMOPLIHHO
70 1HTEHCHBHOCT1 po3poOJjieHHs. EmmipuuHi MOCHIIPKEHHS BIAKPUTHX IPOEKTIB
3aCBIUYIOTh 3HAYHI BUTPATH Yacy Ha OYIKYBaHHS PE3yJbTaTiB 30IpKH Ta BHCOKY
YaCTKy MPOTOHIB, 110 HE BUSBIISIOTH KOAHOTO MedexTy [2].

AHami3 JoKepen Ja€ 3MOTY BUIUIUTH YOTUPH MPOOJIeMU MPOIYKTUBHOCTI
koHBeepiB. [lo-niepie, Bepudikaiiis 3MiH HequdepeHIiioBaHa: BUTIPABICHHS OJIPYKY
B JIOKYMEHTAaIlll TPOXOJAUTh TOM CaMUi MapUIpyT, WO ¥ MepenucyBaHH KPUTUUHOTO
moayJs. [lo-apyre, nmepeBipku pO3NOALISIOTHCS MIXK TapajieIbHUMHU BUKOHABISIMU 0€3
ypaxyBaHHs iXHbOI TPHUBAJIOCTI, TOX 3arajbHUN 4Yac BU3HAYa€ HANMOBUIbHIIIMMA
BUKOHaBelb. [lo-Tpere, HecTaOUIbHI MEPEBIPKH, pE3yJbTaT SKMX 3MIHIOETbCA 0€3
3MiHH KOJY, 3HEIIHIOITh CHUTHaJl KOHBEEpA i 3MYIIyIOTh KOMAaHIW IOBTOPIOBATH
nporonu [3]. [To-ueTBepTe, 3a1a4i BOOPSIAKOBAHO O€3 ypaxyBaHHs KUMOBIPHOCTI 30010,
1 PO3pOOHUK A13HAETHCA PO MOMUJIKY JIMILIE HAITPUKIHILI IPOTOHY.

Binomi iporpamui 3aco0u po3B'si3yIOTh 111 MpoOJIeMu JIUIe 4acTKoBO. BOynoBaHa
anamituka miatpopm GitLab CI 1 GitHub Actions momae cTaTUCTUKY TIPOTOHIB, aJie
pimieHsb He yxBamoe. Ci1yOH 1HTENEeKTYalIbHOrO BIIOOPY MEPEBIPOK, IO CIUPAIOTHCS
Ha JIOCBIJl BEJHMKUX TEXHOJOTIYHMX KoMmmaHiii [4, 5], peami3yloTh JHIIE OJUH
Kepylouuid BIUIMB 1 BHUMArarOTh TMepefaBaTd  TEIEMETPIl0  30BHINTHHOMY
IMOCTAaYaJIbHUKOBI, a 3aco0M BHSABJICHHA HECTaOUIBHMX IIEPEBIPOK 1 3acodm
CIIOCTEPEKYBAHOCTI MPAIIOIOTh OKpeMO Bia (opMyBaHHS IJIaHy KOHBeepa. OTxe,
HEBUPIIICHOIO JIMIIAETHCS 3aJa4a y3TOKEHOTO 3aCTOCYBAHHS KUIBKOX KEPYHOYHX
BIUIMBIB Ha MIJCTaBl CHUJIBHOI TeJEMETpii BIAaCHUX IMPOTOHIB KOHBeepa. Y poOOTI
KOHBEEP PO3TIAAAETHCA K O0'€EKT KEepyBaHHS 3a 3BOPOTHHM 3B'SI3KOM: TEJIEMETpis
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MPOTOHIB BUKOHYE POJIb JlaBadya, MPOTHO3HI MOJIENl — BUPILNIYBAJILHOTO €JIEMEHTa, a
IUTaH KOHBe€Epa, SKui cuctema hopmye i KOKHOI 3MIHU, — BUKOHABUOTO MEXaHI3MY.

Tun cucremu oOrpyHTOBAHO 3ac00aMM CUCTEMHOTO aHamizy. ['eHepalibHy MeTy —
CKOPOTUTH YaC BUKOHAHHS KOHBEEPIB 3a PaXyHOK KEpPYBaHHS CKJIAJIOM 1 TOPSAIKOM
NEPEeBIPOK, HE 3HUKYIOUH 37aTHOCTI BUSBIATH Ae(PEKTH, — KOHKPETU30BAaHO METOOM
JepeBa IUIed J0 M'STH KPUTEPIiB SKOCTI: TOYHOCTI MPOTHO3Y, MPOAYKTHBHOCTI,
MacIITabOBaHOCTI, IHTETPOBAHOCTI 3 CEpBEpaMH HEIMEpepBHOI IHTerpamii Ta
3py4HOCTI. MeTomoM aHamizy iepapxii [6] MOpiBHAHO iHGOpPMAIITHO-KEPYIOUY,
iHpOpMaIlIHHO-aHATITHYHY Ta 1H(OPMaLIHHO-TOBIIKOBY CHUCTEMH, 1€papXiio 3ajadi
BUOOpYy mojaHo Ha pUCYHKYy 1. HaiiBuiuii y3aranbHEHUH NPIOPUTET OjAepkKaia
iHpopMaILliiHO-Kepyloya cHUCTeMa, sika He JIMIIe IOJa€ MPOrHO3, a il IMoBepTae
KEPYIOUMH BIUIMB Y KOHBEED.

Budip Tany ingopmaniiinol cucTemn
yupagiaag Ta ontaMizanii CI/CD xonseepis

ToqmicTs ITpOIyKTHEHICTE MacmTadoBaHICTH THTerpoBanICTs 3 3pyuHicTs
MPOTHO3Y CI -
Tadopmamiino-Kepyroga IndopMamiiHo-aHaI THIHA IndopmanifiHo-10BIIKOE]
CHCTeMa CHCTEMA cHCTEMA

Puc. 1. lepapxis Mmerony aHami3y iepapXxiil st BUOOpY THITY CUCTEMU
Jl)xepeno pucyHKa: BllacHa po3po0Ka aBTOPIB.

KoninentyaibHy MOJ€NIb CUCTEMU PO3POOJICHO 13 3acTocyBaHHsIM HoTaiii UML.
Ha pucysky 2 nogaHo aiarpaMmy BapiaHTIB BUKOPUCTAaHHS, sika (PIKCye MEXY CUCTEMU
Ta B1100pakae B3a€MOJIII0 CEMU AKTOPIB — YOTHUPHOX JIOJACHKHUX 1 TPhOX 30BHILIHIX
cucteM. Po3pobnuk, DevOps-iHxkeHep 1 KepIBHUK TMOB'A3aHl BIAHOLIECHHSIM
y3arajibHeHHs 3 akTopoM «KopuctyBau cucteMm», 110 BOJOIE CIIIJILBHUMH BapiaHTaMu
BUKOPHUCTAHHA: BXOJOM Yy CHUCTEMY, MEPErjsioM JOIIKH IMOKa3HUKIB, PE3yJIbTaTIB
MPOTOHIB 1 HECTaOLIPHUX TMEPEeBIPOK, a TaKOXK MOBIJOMJICHHSM TIpO MpobieMy.
DevOps-inxkeHepy A0JaTKOBO TOCTYIHI MIAKIIOYEHHS MPOEKTY 3 HaJlalITyBaHHSIM
BeOXyKa, HaJlAINTYBaHHS TMOJITHK ONTUMI3alii Ta podoTa 3 PEeKOMEHIAIlisIMHU,
KEepiBHUKOBI — ()OpMYBaHHsI 3BITY 32 00paHuUii TIEPio/I.

Tpu 30BHINIHI CHCTEMH B3a€EMOJIIOTH 13 cUCTeMOI0 0e3 yuacTi moaunau. Cepsep
HEeTepepBHOI 1HTETpaIlli HaJCUiIa€e MOl MPOTOHIB 1 3aMUTY€ ONTHUMI30BAHHUN TUIaH
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KOHBeepa, (OpMyBaHHS SKOTO OOOB'S3KOBO BKIIIOYAE€ MPOTHO3YBAHHS PH3UKY WU
TPUBAJIOCTI Ta BiAOIp 1 pO3MOJILI MepeBipoK. MeceHKep OJIepKy€e CIOBIIIICHHS PO
BUSIBJICHI aHOMaJTii, a TJIaHyBaJIbHUK 1HIIIIOE TIEPpEHABUYAHHS MOJCINIEH, 110 BKIIIOYAE
OIIHIOBAaHHs 1X sIKOCTI. BigHomieHHs «include» BuKOpucCTaHO sl OOOB'SI3BKOBUX
MIIKpOKiB, a «extend» — I fJid, SKI BUKOHYIOTHCS JIMIIE 3a IEBHOI YMOBH:
3aCTOCYBaHHS PEKOMCHJAIl, IOMIIICHHS TEpPeBIpKM B KapaHTHH, HaJCHJIAHHS
CIIOBIIIICHHS 32 HasIBHOCTI BIAXWJICHHS B poOOTI KOHBEEpa.

ludopmauilina cHcTeMa ynpaeniHHa Ta onTumizawii CUCD koHEeepis

CnporHoayeaT puase i
TPMEANIGTE

VEIATH B cHCTEMY
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Puc. 2. /liarpama BapiaHTiB BUKOPUCTAHHS
Jlxepeno pucyHka: BjiacHa po3poOka aBTOPIB.

Jnst xkoxHOI 3MIHM cucTeMa (OpPMYy€e€ BEKTOp O3HAK 3a ICTOpIEI0 MPOTOHIB,
MIPOTHO3YE PU3UK 30010 Ta TPUBAIICTh 3aj1a4, BiAOMpAE EPEBIPKH IiJ1 OIOKET Yacy,
po3MoAUIA€ iX MIXK BUKOHABISIMU 3 YpaxyBaHHSM IPOTHO30BAaHOI TPUBAJIOCTI Ta
BIOPSAJIKOBYE 3a/adl Tak, 100 HaMpU3UKOBAHIIII BUKOHYBAJIUCS MEPIIMMU; 3MIHU
JMIe B JOKYMEHTAI1 B3araji He oTpeOyoTh 3aiycKy KoHBeepa. [lepeBipku, 3anexHi
BiJl TIOPAJIKY BUKOHAHHSI, PO3MINIYIOTHCS HA OJHOMY BHKOHABII IIUJIKOM, a JJis
3aXUIEHUX TUIOK 1 3a HEIOCTaTHHOTO 00CATy icTOpii 3amoOKHHKK TOBEPTAIOThH
noBHUN HaOlp mepeBipok. [IpuBineiioBaHOr0 MOCTYMy Hi 10 cCepBEpa HEMEPEePBHOI
1HTerpallii, Hi 10 PEMO3UTOPII0 CUCTEMa He TOTpeOye: MO iT HAIXO0aATh BEOXyKaMu, a
J1aH 3a0upae cay>k00Ba 3a7a4a caMoro KOHBEEPA.
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OO6uucoBaIbHUIM €KCIIEPUMEHT Ha KOHTPOJIbHIN BHOIPII 31 195 mporoHiB nokaszas
CKOPOYEHHSI CepeIHhOT1 TpUBAJIOCTI KOHBeepa 3 394 no 172 c, To6to Ha 56,2 %, 3a
BusiBjieHHS 95,9 % BHecenux naedekTiB. I[loka3oBoO, IO KIIBKICTh 3amyIICHUX
nepeBipok 3MeHImiIacs juie Ha 9,7 %: OCHOBHMI BUTpall JaB 30aJaHCOBAHMIA
PO3IOIT MEePEBIPOK MiK BHKOHABIIIMU 3a IPOTHO30BAHOIO TPUBAIICTIO, TOJI SK
B1J101p CMCTEMa 3aCTOCOBYBaJIa JIMIIIE TaM, JI€ BIH CIIpaB/l BKOPOUYBaB KOHBEED.

TakuM 4YMHOM, 3aMpoONOHOBaHA 1H(OPMAIIHO-KEpYIOYa CHUCTEMa TIOE€THYE
MPOTHO3YBaHHS PU3MUKY, B1IOIp, PO3MOALT 1 BIOPSAAKYBAHHS MEPEBIPOK B €TUHOMY
KOHTYpl KEpyBaHHS, JHKEPEIIOM JaHUX Ui SKOTO € TEJIEMETPis BIACHUX MPOTOHIB
KoHBeepa. [lepcrekTHBOI0 MOJANBIINX JOCHI[KEHb € CTBOPEHHS CEpEelOBHII
IHTErpaIifHOTO TECTYBaHHSI Ha BUMOTY, IO JACTh 3MOTY CKOPOTHTH BUTPATH HE JIHIIIC
qacy, a 1 00YMCIIOBaJIbHUX PECYPCIB.

Cnucoxk jireparypu

1. Kim G., Humble J., Debois P., Willis J. The DevOps Handbook: How to Create
World-Class Agility, Reliability, and Security in Technology Organizations. Portland
: IT Revolution Press, 2016. 480 p.

2. Hilton M., Tunnell T., Huang K., Marinov D., Dig D. Usage, costs, and benefits
of continuous integration in open-source projects. Proceedings of the 31st IEEE/ACM
International Conference on Automated Software Engineering. 2016. P. 426-437.
URL: https://doi.org/10.1145/2970276.2970358

3. Luo Q., Hariri F., Eloussi L., Marinov D. An empirical analysis of flaky tests.
Proceedings of the 22nd ACM SIGSOFT International Symposium on Foundations of
Software Engineering. 2014. P. 643-653. URL:
https://doi.org/10.1145/2635868.2635920

4. Memon A., Gao Z., Nguyen B. et al. Taming Google-scale continuous testing.
Proceedings of the 39th International Conference on Software Engineering: Software
Engineering in Practice Track. 2017. P. 233-242. URL.: https://doi.org/10.1109/ICSE-
SEIP.2017.16

5. Machalica M., Samylkin A., Porth M., Chandra S. Predictive test selection.
Proceedings of the 41st International Conference on Software Engineering: Software
Engineering in Practice. 2019. P. 91-100. URL: https://doi.org/10.1109/ICSE-
SEIP.2019.00018

6. Saaty T. L. Decision making with the analytic hierarchy process. International
Journal of Services Sciences. 2008. Vol. 1, no. 1. P. 83-98. URL:
https://doi.org/10.1504/1JSSCI.2008.017590

172



LAW
THE MODERN DIMENSION OF INTERDISCIPLINARY RESEARCH: FROM THEORY TO
PRACTICE

TPYJOBI TAPAHTII BETEPAHIB BIMHU

Cunopenko Anna CepriiBHa,

KaHIUIAT IOPUINIHIX HAyK, JOIEHT, JOIEHT Kadeapu KOHCTUTYIIIHHOTO,
aJIMiHICTPaTUBHOTO, €KOJIOT1YHOTO Ta TPYIOBOIO MIpaBa

[TonTaBCHKOTO IOPUAUYHOTO IHCTUTYTY

HarrioHaibHOTO I0pUINYHOTO YHIBEPCUTETY iIMeH1 SIpociaBa Myiporo

[IpaBo Ha mpaifto € OJHUM 13 PyHIAMEHTAIBLHUX MPaB JIOJMHHU, peati3allis SKoro
3abe3reuye He JIUIIE MaTepiaibHy He3aJIeKHICTh 0COOU, a i MOXKJIMBICTS i1 COITIaIbHO1
iHTerparii Ta npodeciitHoro po3BuTky. [loBHOMacmTabHa 30poifHa arpecis MpoTU
VYKpaiHu CyTT€BO BIUIMHYJAa Ha (YHKI[IOHYBaHHS HallIOHAJIBHOTO PHUHKY IIparl,
3YMOBUBILIU 3MiHU Yy cdepi peanizallli TpyI0BUX MpaB 1 3a0€3MeUCHHs] BCTAHOBJICHUX
3aKOHOJIABCTBOM TrapaHTiii. Oco0JMBOI aKTyaldbHOCTI B CyYaCHHX YMOBaxX HaOyJso
MUTaHHA 3a0€3MeYeHHs] TPYJOBUX MpaB 0C10, sKi Opaiu y4yacTh y 3aXMCTI J€p>KaBH,
30KpeMa BETEpaHiB BIHHU.

OaHuM 13 MPIOPUTETHUX 3aBJaHb JIEPKABU HA CyYaCHOMY €Talll € CTBOPEHHS

HAJIe)KHUX [PaBOBHUX, COLIAJIbHUX Ta OpraHi3alliHUX yMOB [UIsl IOBEPHEHHS
BETEpaHiB BIMHU A0 LUBLIBHOTO JKUTTSA. Ba)JiMBOIO CKIIaJOBOIO LIBOTO IMPOLECY €
3a0e3MeyYeHHs] MOJJIMBOCTEH JJii IXHBOTO MpaleBiallITyBaHHS, HpogeciiiHoi
ajanrtanli Ta MOAAJBUIOrO0 Kap €pHOro po3BUTKY. BoaHowyac eQeKTuBHICTH
BIIMOBITHUX 3aXOMIB 3QJICKHUTh HE JIMIIE BIJT HOPMATUBHOTO 3aKPIIJICHHS TPYJAOBHUX
rapaHTiii, a ¥ BiJl HASBHOCTI JI€BUX MEXaHI3MIB iX MPaKTUYHOI peaizailii.
y CcTaTT1 4 BU3HAYa€E 3arajibHi 3aCaJ IPABOBOrO CTAaTyCy BETEpaHiB BiiiHU. BimoBIIHO
710 TIOJIOXKEHb 3a3HAYEHOro 3aKOHy, N0 L€l KaTeropii Hajexarb ocoOu, siKi Opanu
y4acTh y 3aXUCTi baTbKIBIIMHU 4K B OOMOBHUX MisIX HA TEPUTOPIl 1HIIMX JepxkaB [1].
3aKOHOJIaBCTBO BHOKPEMIIIOE JIEKUIbKAa KAaTEeropii BEeTEpaHiB BIWHU, 30KpeMa
YYaCHHUKIB 00MOBHUX AiH, 0CI10 3 1HBAJIIJHICTIO BHACIIIOK BIMHM Ta yYaCHHUKIB BIMHH.
Taka audepeHiiallisa Mae 3HaUEHHS JI1 BU3HAYEHHS O0CSTY COILIaIbHOTO 3aXUCTy Ta
BIIMIOBITHUX TapaHTiH, mependadyeHnX 3aKOHOAaBCTBOM JIJISI KOJKHOI KaTeropii ocio.

Ha cyuacHomy etami o0coOnuMBOi yBaru mNOTPEOYIOTh MHTAaHHS peam3alli
BeTEepaHaMU BIMiHU MpaBa Ha Mpallo Ta 3a0e3MeYeHHs yMOB JJI IXHHOTO TPOo(deCciitHOTOo
PO3BUTKY. AKTYaJbHICTh ITi€] MPOOJIEMATUKU 3yMOBJICHA HEOOXITHICTIO Y3TO/KCHHS
HOPMATHBHO 3aKPITUICHUX TPYJOBHUX MPAB 1 TapaHTiH 13 peaTbHUMHU MOKITUBOCTSIMU 1X
MPAKTUYHOTO BUKOpUCTaHHS. CaMe HasBHICTh BIIOBIIHUX 3aKOHOJIAaBYMX IOJIOKEHb
HE 3aBXJU CBIIYUTH NP0 €(EKTUBHICTH COLIAIBHO-TPYJIOBOTO 3aXHUCTY, OCKUIBKH
BAKJIMBE 3HAYEHHS MAalTh JOCTYIHICTh  MpaleBJalliTyBaHHS, T'OTOBHICTb
poOOTONIABIIIB CTBOPIOBATH HAJIEKHI YMOBHU IMpalll Ta MOXIIMBICTH MpodeciiiHoi
ajanTarlii BeTepaHiB y TPYJIOBUX KOJIEKTUBAX.

Bapto moroautucss 3 TO3UINEID HAYKOBIIB, fKI y CBOIX JOCTIIKEHHSIX
HaroJIOIIyI0Th, 1110 O(illiiiHe BU3HAHHS 0COOM BETEPAHOM BIHU BU3HAUAE il 0COOIUBE
MICLIE CEepe/l KaTeropiil rpoMmajsH, SKi MarTh NpPaBO Ha BIAMNOBIAHI (GopMHU
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COLIIAJIHOTO 3aXUCTy. Takuil MpaBOBUI CTaTyC 3yMOBIIOE€ HEOOXITHICTh HAJIEKHOTO
BUKOHAHHS JIEPKABOIO B3ATHUX Ha cebe 3000B’s3aHb, IO TPYHTYIOThCA Ha
KOHCTUTYILIMHUX 3acajax, MPUHITUIIAX COIIaJIbHOI CIIPaBeJIMBOCTI Ta HEOOX1THOCTI
3a0€3IeUeHHs 3aX1UCTy 0Ci0, siki Opau ydyacTh B 000pOHI1 JepkaBu [2, ¢. 22].

ComiaJibHUH 3aXHUCT BIMCHKOBOCTY)KOOBIIIB 1 BETEpaHiB BIHHU CTaHOBUTH
KOMIUJIEKC MPaBOBUX, EKOHOMIYHUX Ta OpraHi3aliiiHUX 3aXOMAiB, CHpPSIMOBAHHX Ha
JepKaBOIO COIIaTbHUX TapaHTIM 1 3aJOBOJICHHS MaTepialbHUX Ta JYXOBHHUX MOTPeO
[3, c. 132]. Y 1boMy KOHTEKCTI TPYyAOBI TapaHTIi MOCIAAI0Th BAXKJIMBE MICIIE, OCKIIBKU
CIPHSIOTH BIJHOBJICHHIO MPOQECIiHHOT aKTUBHOCTI BEeTEpaHiB, 3a0€3MEYCHHIO IXHBOI
€KOHOMIYHOI CaMOCTIMHOCTI Ta MOBHOLIIHHOMY 3aJIy4€HHIO JIO CyCIIIBHOTO KUTTS.

[IpaBOBY OCHOBY pETyJIOBaHHS JOCIIPKYBAHUX BIJTHOCUH CTaHOBUTH 3aKOH
HOPMATHBHO-TIPABOBUI aKT BH3HAYa€ IMPABOBUI CTATyC BETEpaHIB BIMHU Ta
BCTAHOBIIIOE OCHOBHI 3acajJi iXHBOTO COIIAJIbHOTO 3aXHUCTy, 30KpeMa mependadae
OKpeMi TpPyIOBI ¥ coIlagbHi TapaHTtii. BojaHowyac BIANOBIIHI MPaBOBIIHOCHHH
PETyJIOIOThCS ¥ IHIIMMH HOPMATHBHO-TIPABOBMMH akTamu, 30kpema Komaekcom
3aKOHIB MPO Mpal YKpaiHW Ta 3aKOHOJABCTBOM y c(epl 3ailHATOCTI HACEJICHHS.
BaxxnuBy posb BIIITPaOTh TaKoX Jep>KaBHI MPOrpaMH Ta 3aXOiH, CIPSIMOBaHI Ha
CHOpUSHHS  MpalleBlIAlITyBaHHIO  BeTepaHiB, mnpodeciiHy  MArOTOBKY U
MepeniIr0TOBKY, a TAKOXK aJarTailito poOoyux MiClib BIJMOBIIHO J0 iXHIX MOTPEO.

OCHOBHI TPy IOB1 T'apaHTIi BETEpaHiB BIHU 3aKpIIJIEHO, 30KpeEMa, y cTatTsax 12, 13
3axXuCcTy». BogHOUYac HasiBHICTH BiAMOBIAHUX 3aKOHOAABYMX TOJIOKEHB HE TAPAHTYE 1X
HaJIEKHOrO0 JOTpUMaHHsA Ha mnpaktuul. [Ipobiema mnonsirae B TOMy, IO MIX
HOPMATHBHUM 3aKpIIUIEHHAM TPYJOBUX TMpaB 1 (PaKTUYHUM 3a0€3MeUEHHSIM
MO>KJIMBOCTEH IS iX peanizalii 30epiraeTbCsi IEBHUM PO3PUB.

Opni€ero 3 NMPUYMH BUHUKHEHHS 3a3HAYEHOI MPOOJIEMH € TMOCTiHE 301TbIICHHS
KUIBKOCTI 0C10, iK1 Ha0yBarOTh CTaTyCy BETEpaHiB BIHH, 1110 3yMOBIIIOE HEOOXI1THICTh
YIAOCKOHAJIGHHS MEXaHI3MIB peanizallli mnependayeHnX 3aKOHOJABCTBOM TapaHTIiM.
Bonnouac tpynHomt y cdepi 3ade3neueHHs TPYAOBUX MPaB BETEpPaHIB MOB’s3aHI HE
JUIIE 3 OpraHizalliiHUMH Ta CKOHOMIYHMMH YHWHHHKAaMH, a W 13 HEJIOCTaTHBHOIO
TOTOBHICTIO OKPEMHUX POOOTOJIABINB /10 CTBOPEHHS HAJICKHUX YMOB Tparli JuIsl i€l
KaTeropii npamiBHUKIB.

30kpema, MNpOOJEMHUMMHU 3aJMIIAIOTBCS TMHUTAHHS JIOCTYIy BETEpaHiB [0
MpaleBJallITyBaHHs, 3a0e3MedyeHHsT HaJIeKHUX 1 Oe3MeyHux yMOB  IIpaii,
MPUCTOCYBAHHS POOOYMX MICIb JO I1HIMBIAyaJbHUX TOTpeO MpAaIiBHUKIB Ta
CTBOPEHHSI MOKJIMBOCTEN JIJ1sl MpodeciiHOro po3BUTKY. OKpeMoi yBaru notpedyoTh
MUTAHHS TICUXO0JIOTTYHOT Ta (P13UYHOT aJanTallli BeTepaHiB y TPyJOBUX KOJEKTUBAX. Y
mpoiieci TOBEPHEHHS J0 MpOoQeciiHOl AISIIBHOCTI BOHHM MOXYTh CTHUKATHCS 3
yIEepeHKEHUM CTaBIICHHSM, IUCKPUMIHAIIIMHUMU MPAKTUKAMHU, a TaKOX IMPOSBAMH
MOOIHTY 3 00Ky poOOTOMABIlIB a00 1HIIMX MpaIliBHUKIB. Taki 00CTaBUHU HETaTHBHO
BIUTMBAIOTh Ha peaji3ailiio TpaBa Ha IMpairo, mpodeciiiHy caMmopeamizaiiio Ta
COIlaJIbHY 1HTETPAIli0 BETEPaHiB BIfHH.
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Bapro moromutucs 3 mosuiiero [. O. Kympuiii Ta O. M. UYepHeHko 1010
BU3HAYaJIBHOI POJi TPYJOBOTO MpaBa y IIpaBOBOMY 3abe3rneueHHi MpodeciitHol
ajanTalii Ta mpareBialTyBaHHs BETepaHiB BiHU. [HCTUTYT 3alHATOCTI K OAMH 13
KJIFOUOBUX IHCTUTYTIB TPYAOBOTO IIpaBa CTBOPIOE MIPABOBI MEPEYMOBH ISl peaizalii
oco0Ol0 TpaBa Ha mpaIo Ta BUOOPY BIAMOBIIHOI (opmu 3aitHsATOCTI. Ilicis
3BIJILHCHHS 3 BIMCBHKOBOI CIIY»KOHM, 30KpeMa 3a CTaHOM 3JI0pOB’sl a00 BHACIIJOK
neMoO0iTi3allii, BUHUKAE MMOTpeda y 3a0e3ledyeHHl HaJICKHUX YMOB IOBEPHEHHS
BETEpaHiB J0 LMBUILHOTO XHUTTS. BupimeHHS HhOTro 3aBIaHHS YCKJIAJHIOETHCA
HEOJTHOPITHICTIO 3a3HA4eHOi Kareropii 0cid, BIAMIHHOCTSMH B IXHbOMY CTaHi
3I0pOB’ s, TIpodecitHOMY JTOCBil Ta MOTpedax, a TaKOK HEJOCTATHHOK TOTOBHICTIO
PUHKY TIpalli ¥ couiaabHOI cdepu 10 3abe3nedeHHs ixHboi mpodeciitHol amanTarii,
oOJamTyBaHHs poOOYMX MICIlb Ta IHTErpallii B TPy10B1 KoJeKTuBH [3, c. 135].

Otxe, epexkTrBHA peaiizallisi BEeTepaHaMU BIMHU MpaBa Ha Mpaiio MOTpedye
KOMIUIEKCHOTO MiAXOMy, SIKWW TMependadae He JMIIe 3a0e3MedeHHsl JOCTYIY 0
MpaleBJIaliTyBaHHs, & # CTBOPEHHSI HAJIEKHUX YMOB IS MOAAIBIIOT MpodeciitHoi
nismbHOCTI. MiieThes, 30KpeMa, Tpo 06IAIITYBaHHS POGOYMX MICIlb 3 ypaxXyBaHHIM
IHIWMBIAYaJIbHUX TOTpeO TMpaliBHUKIB, 3a0€3MeUYeHHS HEOOXITHUM OO0JagHAHHAM,
opraHizaiiro npodeciiHOro HaBUaHHS Ta IMMABUINEHHS KBajidikaiii, a TaKox
(GbopMyBaHHS CHPUATIUBOTO TCUXOJOTIYHOTO KIIMATy B TPYJIOBUX KOJIEKTHBAX.
BaxxnuBuM HanpsiMoM yJIOCKOHAJICHHS BIMOBIAHOL chepy € MOCUIICHHS! KOHTPOJIIO 32
JOTPUMAaHHSAM TPYJOBOTO 3aKOHOJABCTBA Ta 3alpPOBA/KCHHS MI€EBUX MEXaHI3MIB
pearyBaHHs Ha BUIIAJKW NOPYIICHHS MPaB 1 rapaHTii BETEpaHiB BIMHH.

[limcyMOBYyIOUYM BUKIIAJEHE, CJ1J 3a3HAYUTH, 110 BIOCKOHAJICHHS MEXaHI3MIB
npodeciiiHoi aanTalii BeTepaHiB BiiiHU Ma€ CTaTU OJTHUM 13 IPIOPUTETHUX HAMIPSMIB
Jep>KaBHOI MOJITUKHU Yy cdepi mpaili Ta 3alHITOCT. EQEeKTUBHICTh TAKOTO MEXaH13MY
3QJIEKUTh BiJ Y3TOJXKEHOI B3aeMOJIl Jep>KaBH, pOOOTOAABIIIB 1 BIANOBIIHUX
COIllaJIbHUX 1HCTUTYIIM, a TakoX BiJl 3a0e3MeYeHHs pPEaJbHOTO BUKOHAHHS
3aKOHOJABYO BCTAHOBJCHUX rapaHTii. KOMIUIEKCHMM TMiaxig g0 BUPIMICHHS
3a3HAYEHUX NUTaHb CIPUATAME Y3TO/DKCHHIO MpoQeciiHUX HAaBUYOK BETEpaHiB 13
noTpedaMu pUHKY Tpalli, pO3ITUPEHHIO MOYKIMBOCTEH IXHBOTO MpalleBIAITyBaHHS Ta
CTBOPEHHIO TMEPEAYMOB I MOJAIBIIOr0 MpodeciitHOro pO3BUTKY W MOBHOIIHHOI
COITIaJIbHOI IHTETpallii.
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MNEPETOBOPHUUN NOTEHIIAJ NIJIIPUEMIIA SIK
YUHHUK YCIHIHIHOCTI BIBHECY B YMOBAX
HEBU3HAYEHOCTI
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K.€.H., TOIIeHT Kadepu eKOHOMIKH, yIIPaBIiHHS Ta 013HeC-aIMIHICTPYBaHHS,
Kutomupcrkuii iHCTUTYT [IpAT «BH3 «MAVID»»,
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3100yBau nepuioro (6akaaaBpChKOro) piBHS BUILOT OCBITH,
Kuromupcekuii iHCTUTYT [IpAT « BH3 «MAVYII»»,

M. JKutomup, Ykpaina

CyuacHe cepenoBuile  (YHKUIOHYBAaHHSA  MIANPUEMHULBKUX  CTPYKTYp
XapaKTEepU3y€e€TbCsl  BUCOKMM  PIBHEM  JIMHAMIYHOCTI, TypOyJIEHTHOCTI  Ta
HEBHM3HAYEHOCT], 10 YCKJIAJHIOE TMPOrHO3YBaHHS pE3yJbTaTIiB TOCHOAAPCHKOI
JisIbHOCTI. B1HCHKOB1 3arpo3u, MOPYIICHHS JIOTICTUYHUX JIAHLIOTIB, €HEPreTUYHI
KpU3H, KOJIMBAaHHS PHUHKOBOI KOH'IOHKTYpPH Ta TpaHcpopMalis MIKHAPOJHUX
€KOHOMIYHMX  BIJIHOCMH 3MYIIYIOTh IIANPUEMINB  TOCTIHHO  MEperyisiaTu
yIPaBIIHCHKI PIllIEHHS ¥ a/IaliTyBaTh YMOBH CITIBIIpalll 3 KOHTpareHTaMu. Tpaauiiiai
MIIXOMW JI0 CTPATErivyHOro IUTAHYBAaHHS, SIKI IPYHTYIOTBCS Ha MPOTHO3YBaHHI
MalOyTHIX TOJIA 1 BUKOPUCTAHHI HAKOMMYEHOIO JOCBIY, 3a TaKUX OOCTaBUH HE
3aBXIM 3a0€3MeUyI0Th HAICKHY pe3yIbTaTUuBHICTh. OcOoOIMBOrO 3HaAYCHHS HaOyBae
3IATHICTH MIJIPUEMIIS ONIEPATUBHO JTOMOBISITUCS 3 MTAPTHEPAMH, TOCTaYaIbHUKAMH,
KJIIIEHTaMHU Ta KPEAUTOPaMH, Y3rO/UKYBAaTH CYNEpPEWwIMBl IHTEPECHM W 3HAXOAMTH
B3a€EMOMNPUKHATHI pilieHHs. [leperoBopHuil MoTeHian y IbOMY KOHTEKCTI BUCTYIIA€
HE JIMIIEe CYKYNHICTIO KOMYHIKAaTHBHMX HAaBHUYOK, a W Ba)JIMBUM YyMPaBIiHCHKAM
pecypcoM 3a0e3leyeHHsl aJanTHUBHOCTI, CTIMKOCTI Ta KOHKYPEHTOCIPOMOXKHOCTI
NiAIpueMcTBA. BomHoYac pe3yiabTaTUBHICTh HOTO BUKOPUCTaHHS 3aJ€XKHUTh BiJ
aHATITUYHHUX, EMOLINHUX, KOMYHIKATUBHUX 1 PECYPCHUX MOMIIMBOCTEH MIANPUEMLIS,
a TaKOX BiJ] OOpaHMX MEPErOBOPHUX CTpATETil Ta XapakTepy B3a€MOBIIHOCHH 13
KoHTpareHTamu. OTke, JOCIIKEHHS CTPYKTYPH, MEXaHI3MIB peastizallii Ta HarpsmiB
PO3BUTKY TEpPErOBOPHOIO TMOTEHLIATY MIANPUEMIS € aKTyaJlbHUM 3aBJaHHSAM
Cy4YacHO1 Teopii 1 MPaKTUKH YIPaBIiHHA O13HECOM B YMOBaX HEBU3HAUYCHOCTI.

O0'exT D0CIiAKEHHs] — TIPOIIEC YMPABIIHHS MIAMPUEMHUIIBKOIO TISIBHICTIO B
yMOBaX HEBM3HAYEHOCTI O13HEC-CepEeOBHIIIA.

IIpeamer aociaixKeHHs — CTPYKTypa, MEPEroBOPHI CTpaTerii Ta MeXaHi3Mu
peanizallii MeperoBOPHOro MOTEHIANy MIANPUEMIIS SK YWHHHKA aJalTUBHOCTI,
CTIMKOCTI Ta pe3yJIbTaTUBHOCTI O13HECY.

Mera jociigxkeHHI — TEOPETHYHO OOTPYHTYBAaTH pOJb MEPETOBOPHOTO
MOTEHIIATy MANPUEMIIT B 3a0€3MEUeHH]l YCHIITHOCTI Oi3HECy B  yMOBax
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HEBH3HAYCHOCTI1, BUBHAYNTH MOTO OCHOBHI CKJIQ/IOB1 Ta MEXaHI3MH peati3allii, a TAaKoX
3aMpONOHYBATH  MIAXOAM 1O  OLIHIOBAaHHA W  PO3BUTKY  IEPErOBOPHUX
KOMITETEHTHOCTEH.

3aBaaHHA AOCTiTKEeHHA

JI71st HOCSATHEHHS TOCTABJICHOI METH BU3HAYEHO TaKl 3aB/IaHHS:

1. Po3kputu TeopeTHuHi 3acajd IEPEroBOPHOTO MOTEHLIANy MiANPUEMIIS,
BU3HAYUTU MOr0 CYTHICTh, CTPYKTYpy Ta 3HA4eHHS B YMOBaX pUBUKY U
HEBH3HAYCHOCTI.

2. Oxapaktepu3yBaTH TEPETOBOPHI CTpaTerii Ta 1HCTPYMEHTH 3a0e3leueHHs
aJIalTUBHOCTI Ol3HECy, MiHIMI3allii HETaTUBHUX HACTIIKIB KPU30BUX CHUTyalld 1
BPETYJIIOBAaHHS KOH(IIIKTIB.

3. OOrpyHTyBatv MIIXOAM JO OLIHIOBAHHA I€PErOBOPHOTO MOTEHIIATY
MIIIPUEMII Ta BU3HAYATH TPAKTUYHI HAMPSIMH HOTO PO3BHUTKY 3 ypaxyBaHHSIM
€KOHOMIYHMX, OpTaHi3alliifHUX 1 ETUYHUX ACTIEKTIB.

1. TeopernuHi 3acaau Ta CTPYKTYPA NePEeroBOPHOro MOTEHUIANY MiANPUHEMIS
B YMOBaX HEBU3HAYEHOCTI

YMOBHM HEBU3HAUEHOCTI € MPEAMETOM JIOCIIIIKEHb 1 TOCTIHHOTO CIIOCTEPEKEHHS 3
00Ky eKOHOMICTIB Ta ¢axiBiiB y cepi ynpasiaiHHsa. OZHUM 13 EPUINX YUYCHUX, IKUN
CUCTEMHO JTOCJIIJIX)KYyBaB MPo0JIeMy HEBU3HAYEHOCT1 B EKOHOMIUH1U Teopii, 0yB dpeHk
Haiit. BignoBigHO 70 3apONOHOBAHOTO HUM PO3MEXKYBAHHS, PU3UK XapaKTEPHU3YE
CUTyallli, Y SIKMX MOJIMBE BU3HAUCHHS WMOBIPHOCTEH MallOyTHIX MOJIM, TOMl SIK
HEBU3HAUCHICTH MOB'sI3aHa 3 00CTaBUHAMU, JJISl AKUX TaKi UMOBIPHOCTI HEMOXKJIMBO
HAJIMHO BCTAHOBUTH. 3HAUEHHS IHOTO PO3MEXKYBAHHA [UIA MiJMPHUEMHHIIBKOT
TISTTBHOCTI PO3KPUBAETHCS, 30KpeMa, y JociikeHHl S. Amoroso, P. Moncada-
Paterno-Castello Ta A. Vezzani [1].

B yMoBax HEBH3HAYEHOCTI, KOJU MalOyTHI MO/1i HEMOKIIMBO JOCTATHHO TOYHO
CIIPOTHO3YBaTH, (YHIAMEHTAJIILHOTO 3HAY€HHs HaOyBae Opl€HTallisl Ha aJanTHBHE
yopaBiiHHS Ta KoHieniito edekryamii (effectuation). BignosigHo o migxomy S.
Sarasvathy [2], mianpueMHMIIBKI PIIIEHHS MOXYTb IPYHTYBaTHUCS HE JIUIIE Ha
MPOTHO3YBaHHI 0a)kaHOTO pe3yJbTaTy, a ¥ Ha BUKOPUCTaHHI JOCTYIMHHUX PECYpCIB,
(dbopMyBaHHI MapTHEPCTB, OOMEXKEHH1 TPUIUHATHUX BTPAT 1 CTBOPEHHI MOKJIMBOCTEH
BIUTMBATH HA MalOyTHIM PO3BUTOK MOIIH. Y 1IbOMY KOHTEKCTI 3/IaTHICTh JOMOBIISITUCS
3 IHIIUMU YYaCHUKAMH PHUHKY CTa€ Ba}JIMBUM 1HCTPYMEHTOM peai3allii
MIATPUEMHUIBKUX PIlLICHb.

Came 3a Takux OOCTaBMH TMEpPErOBOPHUN MOTEHLIAN MIANPUEMIE HaOyBae
oco0nMBoro 3HaueHHs. KepiBHUK, sSikMil ymie OyayBaTH JOBIPY, BpETyJIbOBYBAaTU
KOH(DJIIKTH Ta 3HAXOJUTH B3AaEMONPUUHATHI PIIICHHS 3 NapTHepaMu, OaHKaMH,
KJIIEHTaMU ¥ MOCTavyajbHUKAMU, OTPUMYE JTOJATKOBI MOKJIMBOCTI JJIs MiATPUMAHHS
AKUTTEZNATHOCTI MIANPUEMCTBA. 30KpEMa, IOMOBJIEHOCTI PO BiICTPOUYEHHSI IJIaTEXKIB,
3MIHy yMOB IOCTa4aHHs, CIIJbHE BUKOPHCTAHHS PECypCiB ab0 PO3MOJIT PU3HKIB
MOXYTb CHPHUITH 30€peKEHHIO JIKBIHOCTI Ta O€3MepPepBHOCTI TOCIOAAPCHKOI
IISJTBHOCTI.

BaxxnuBoro mpo6seMoro 3a TaKUX YMOB CTa€ HEMOBHOTA KOHTPAKTIB, OCKIIBKU
’OJIHA TOCTIOJapChKa yroja He 37aTHa Mepen0ayrTH BCl MOXKIIMBI CIIeHapii 3MIHU
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30BHIIIHBOTO cepefoBulla. BogHouac 1e He oO3Ha4yae BTpaTH HOPUIUYHOI CHIIU
JIOTOBOPIB 200 MOJKJIMBOCTI X JIOBUIBHOTO HEBHKOHaHHs. HaBmaku, (opmainbHi
JIOTOBIPHI MEXaHI3MHU JOIJIBHO JIOMOBHIOBAaTH TEPETOBOPHUMH  IPOLIETypPaAMH,
CIPsIMOBAaHUMU Ha MOT0JKEHE KOpUTyBaHHs yMOB criBmpail. Jocnimkenns L. Poppo
ta T. Zenger [3] miaTBepKye, 1110 GopMalibHI KOHTPAKTH U yIPaBIIHHS BIIHOCMHAMU
Ha OCHOBI JIOBIpU MOXYThb B3a€EMHO JIONOBHIOBATH OJWH OJHOTO, CIPHUSIOYU
M1JBUIICHHIO PE3YJbTaTUBHOCTI MIXKOpIraHi3aIliifHOi B3a€MOII].

Y Mexax [bOro JOCHIPKEHHS T[EPEroBOPHUN  TMOTEHINAN  MiJMpHEMIS
MIPOIMOHYETHCS PO3TIIAATH SIK CYKYTHICTh AaHANITHYHUX, EMOLIIMHUX, KOMYHIKATUBHUX
1 COILIaIbHO-PECYPCHUX MOXKIJIMBOCTEH, sIKI BU3HAYalOTh MOTO 3/1aTHICTh T'OTYBaTH,
OPOBOAWTH Ta peali30ByBaTH TMEPETOBOPH s JOCSITHEHHS EKOHOMIUHO
OOTPYHTOBAHMUX JTOMOBJICHOCTEH.

oro CTpykTypy [OLINBHO TPEACTABUTH YOTHPMA  B3A€MOIIOB'SI3aHIMU
CKJIaIOBUMH.

AHAJNITHYHO-KOTHITUBHA CKJIAI0BA XapaKTEpU3y€ 3AAaTHICTh MIANPUEMIIS
ornepaTUBHO OOpoOIATH 1H(OpPMAILIIIO, OIIHIOBATH 3MIHM PHHKOBOI'O CEPEIOBHILA,
BU3HAYATH IHTEPECHM KOHTpareHTiB 1 (GopMyBaTH ajbTEpPHATHBHI  CIIEHApIi
JIOMOBJIEHOCTEH. BoHa 703BOJIsIE KEPIBHUKOBI YXBaJltOBaTH OOIPYHTOBAHI PIillIEHHS
HaBITh 32 YMOB HEMOBHOTH 1H(OpMAITii.

EmouiiiHO-B0/IbOBa CKJIAI0BA TPYHTYETbCS HAa EMOIIHHOMY 1HTEJEKTI,
MICUXOJIOTIYHIA CTIMKOCTI Ta caMOKOHTpoJii. BoHa 3a0e3neuye 34aTHICTH 30epiraTu
BUBA)XEHICTh MiJ Yac TUCKY, PO3II3HABATH €MOLIMHUNA CTaH MapTHEPIB 1 3amoodiratu
eckaJallii KOH(JIIKTIB.

KoMyHiKaTHBHO-TIOBEAIHKOBA CKJIAJ0BA OXOIUIIOE HAaBUYKU AapryMEHTAllli,
aKTUBHOTO  CIlyXaHHS, TIEpPEKOHYBaHHA, (OPMYITIOBAaHHS  MPOMO3WIIA  Ta
KOHCTPYKTHBHOTO BPETyJIIOBAHHS PO30iKHOCTEH. [1 MpakTHuHe 3HAYEHHS MOJATac y
3IaTHOCTI MIANPUEMIS Y3TOKYBATH IHTEPECH CTOPIH 1 MIATPUMYBATH PE3YJIbTATUBHY
B3a€MO/IIO.

CouiajibHO-pecypcHa CKJIAJ0Ba BKIIOYAE JUIOBY peIyTalliio HlI[HpI/I€MH}I
HAaKOMWYEHUW COIMAIbHUM KamiTaja, Mepexy IoBipuux NpodeciiiHuX 3B'S3KIB 1
HAsBHICTh aJIbTEPHATUBHUX MOXJIMBOCTEH cmiBmnpaii. Came 1l pecypcu MOXKYTb
MOCHJTIOBATH TIEPETOBOPHI MO3UIIIT MiAMPUEMCTBA Ta PO3IIMPIOBATH BUOIP TOCTYTHUX
YIPaBIIHCHKUX PIIICHb.

OT:xe, meperoBOPHUI MOTEHIIa] € KOMIUIEKCHUM YIIPaBIiHCHKUM PECYPCOM, SIKUI
MOEAHYE 1HIWBIAYallbHI KOMIETEHTHOCTI MIANPHUEMIL 3 MOXKIMBOCTSIMU HOTO
npodeciiiHoro cepenoBuia. Moro 3HAaueHHS IMONSArae HE JMIIE B JOCATHEHHI
JIOMOBJICHOCTEH, a 1 y (hopMyBaHHI HOBUX aJIbTEPHATUB YNPABIIHCHKUX JiH, 3JaTHUX
M1JIBUITYBATH aJalTUBHICTh O13HECY.

2. IleperoBopHi cTparerii Ta MexaHi3Mu 3a0e31e4eHHs aJaNITUBHOCTI Oi3Hecy

[IpakTuna peamizaifisi MEPErOBOPHOTO TMOTEHIIANY MIANPUEMIIT B YMOBax
TypOyJIEHTHOCTI MOTpeOy€e CBIIOMOTr0 BUOOPY BIAMOBIIHOT IEPErOBOPHOT cTpaTerii. Y
HAyKOBIM JITEpaTypli pPO3MEKOBYIOTH AUCTPUOYTHBHI TIEPETOBOPU, OPIEHTOBAHI
MEePEBAKHO HA PO3IOALT HasIBHOI IIIHHOCTI, Ta IHTETPaTUBHI MEPETOBOPH, CIIPSIMOBaHI
Ha CTBOPEHHS JOJATKOBOI IIIHHOCTI 3aBISKH Y3TO/KCHHIO 1HTEpeciB cTopiH [8, 9].
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OO6uBa MiaXOAH MOXKYTh 3aCTOCOBYBATHCS 3aJIe)KHO BiJ] XapakTepy MEeperoBOPHOI
CUTYyallli, MpOTe B YMOBaX TPUBaAJIOi HECTAOIILHOCTI OCOOJIMBOTO 3HAUCHHs HaOyBae
3/IaTHICTh TMOEJHYBATHU 3aXUCT BJIIACHUX E€KOHOMIYHUX IHTEPECIB 13 MiIATPUMaHHSIM
napTHEepPChKUX BigHOCHH [4, 10].

Hamaranusi ofHi€l 31 CTOpIH MaKCHUMI3yBaTH KOPOTKOCTPOKOBY BUTOJY HUISIXOM
HaJMIPHOTO TUCKY Ha KOHTpAareHTa Moke MPU3BOJAUTH J0 pyHHYBaHHs O013HEC-3B'A3KIB
1 BUHUKHEHHS JI0JIaTKOBUX BUTpaT. HaToMICTh IHTErpaTUBHI IEPETOBOPH, OP1EHTOBAHI
HAa TIOIIYK B3a€MOBUTIIHHUX pilIeHb 3a mnpuHIUNoM Win-Win, 103BOJSIOTH
PO3IIMPIOBATH TEPETOBOPHE TOJIE 3aBISKH 3aTy4YCHHIO JOJAaTKOBUX IapamMeTpiB
YrOJau: TEPMiHIB BHUKOHAHHS 3000B'i3aHb, CIOCOOIB OIUIATH, OOCATIB IMMOCTa4YaHHSI,
PO3MOITY BUTPAT 1 PU3HKIB.

OcHOBOIO €(EKTUBHOTO BEJCHHS NIEPErOBOPIB € peTelabHa MIArOTOBKA Ta
YVIpaBIIHHSA CHCTEMOIO ajbTepHATHB. BaxxiuBum 1HCTpyMeHTOM BHcTynae BATNA
(Best Alternative to a Negotiated Agreement) — Haiikpalia ajJbTepHAaTHUBA
JOCATHEHHIO MIeperoBOopHOi yroau. HasiBHICTh €KOHOMIYHO NPUNHHATHOI albTepHATUBH
JI03BOJISIE MIANPUEMITI0O YHUKATH TOTOJKEHHS HA HEBUTIAHI YMOBH IIiJI THCKOM
ob0craBuH. Bognouac BuszHauenns ZOPA (Zone of Possible Agreement) — 30HH
MOJIUBOI JIOMOBJICHOCTI — JIONIOMAara€ BCTAaHOBUTH MEXi, Yy SKHX MOXYTb
MepeTUHATUCS TPUIHATHI YMOBU CTOPIH. 3HAYCHHSI aHaII3y 1HTEPECiB, AIbTEPHATHUB 1
croco0iB CTBOPEHHS CIIJIBLHOI IIIHHOCT1 pO3KpUTO Y mipaii J. Sebenius [5].

[lepcnekTUBHUM 1HCTPYMEHTOM Takox € 3actocyBaHHs MESOs (Multiple
Equivalent Simultaneous Offers) — KibKOX 0JJHOYaCHUX KOMILJIEKCHUX MPOMO3UIIIH,
K1 MalTh MNPUOJIU3HO OJIHAKOBY IIHHICTH IS CTOPOHM, IO iX (dopmye, aje
BIIPI3HAIOTHCS TMOEJHAHHSAM YMOB. Takui MiOX1Ja JO3BOJISIE Kpalle BUSIBISATH
MPIOPUTETH KOHTpPAreHTa Ta MIABUILYBaTH WMOBIPHICTh JOCATHEHHS MNPUUHSTHOI
nomoBieHocTi. Ekcnepumentanbae aociikenns G. Leonardelli Ta cniiBaBTOpiB [6]
3aCBIJUYMIIO MO3UTUBHUI BIUIMB BHKOopucTaHHd MESOs Ha okpemi €KOHOMIYHI Ta
MI>KOCOOHMCTICHI pe3yJIbTaTH MEPETOBOPIB.

Oco0nuBOro 3Ha4€HHS B HECTAOLILHOMY Oi3HEC-CEpeIOBHUIIl Ha0yBa€e 3/1aTHICTh
MIIITPUEMITS HEUTpali3yBaTH Ta BPEryJIbOBYBaTH KOH(IIIKTHI cuTyarlii. BiamosiaHo 10
MPUHITUIIIB TEPErOBOPHOTO aHalli3y, BAKIMBO PO3MEKOBYBATHU 3asBICHI MO3MUINT
CTOpiH Ta ixHi peanbHi iHTepecu [5, 10, 11]. Hanpuxmnan, kateropudyHa BUMOTa
KOHTpareHTa 1010 HeraitHOro MOBEPHEHHS 3a00PTOBaHOCTI MOXKeE OyTH 3yMOBJICHA HE
MParHeHHsIM TNPUIIMHUTU  CHIBIOpAIl0, a HEOOXIAHICTIO MIATPUMATA BJIACHY
JKBIAHICTh. 3a TaKUX YMOB TNEPETOBOPH J03BOJIAIOTH MEPEHUTH BiJl MPOTHUCTOSHHS
MO3ULIA A0 MOILIYyKYy aJbTEPHATUBHUX PIIICHb: PECTPYKTypH3alii 3000B'sI3aHb,
MOTO/PKEHHS] HOBOTO rpadika IUIaTeXiB, 3MIHM yYMOB IOCTa4yaHHA a00 CHUIBHOIO
BUKOPHUCTAHHS PECYPCIB.

[IpakTyHEe 3HA4YE€HHSI IEPETOBOPHOrO MOTEHIIAy OCOOJIMBO MOMITHE B YMOBAax
KpU30BUX  CHTYyallld, XapakTepHUX MJs  YKPAiHCHKOTO  MIAMPUEMHHUIILKOTO
CepeI0OBHILIA.

Tak, mig 9ac mMacmITaOHUX BIIKIIOYEHb €JIEKTPOCHEPrii MiMPUEMCTBA MOXKYThb
BUKOPUCTOBYBAaTH II€PErOBOPU JJIi  TOTOJKEHHSI CIHIJIBHOTO  BUKOPHCTAHHS
reHepaTopiB, KOMIIEHCAIli BUTpAT Ha TMajuBO, 3MiHM TpadikiB MOCTAYaHHSI Ta
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oprasizaifii anabTepHAaTHBHUX BHPOOHMYHMX TMpOLECiB. 3a YMOB OJIOKyBaHHS
TPAHCIOPTHUX MAPUIPYTIB MEPETOBOPU 3 MIKHAPOAHUMHU KOHTpPAreHTaMU MOXKYTb
OyTH CIIpsSMOBaHI Ha TEPEHECEHHS TEPMIHIB BHUKOHAHHS KOHTPAKTIB, IMOTOJKEHHS
aJIbTEPHATUBHUX JIOTICTUYHHMX CXeM a00 TMMYAcCOBOTO 30epiraHHs MpOoAyKIli. Y pasi
nedIUTy CUPOBHMHU YW PaINTOBOi 3MIHM YMOB 3aKyIMiBellb HAsSBHICTh JOBIPUYUX
npodeciiiHuX 3B'S3KIB  JT03BOJISIE  ONEPATHBHINIE 3HAXOAUTH AIbTEPHATUBHUX
MOCTa4aIbHUKIB, IMOT0/KYBaTH HOBI YMOBH OIUIaTH a00 OpPraHi3oByBaTH CIILIbHI
3aKyTIiBIIi.

HaBeneni cutyarii MarmoTh UTIOCTPAaTUBHUN XapakTep, MPOTE IEMOHCTPYIOTH
BOXJIMBY YMPABIIHCHKY 3aKOHOMIPHICTh: MEPETOBOPU MOXKYTh HE JIHMILIE CIPUSTU
PO3B'I3aHHIO KOHQIIIKTIB, a i PO3MIMPIOBATH CYKYMHICTh AOCTYIHHUX MiANPUEMCTBY
YIPaBIIHCHKHAX aTbTCPHATHB.

BoaHouac meperoBOopHUM NOTEHIIA] HE MOXHA PO3TJSAaTH SIK YHIBEpCaJbHUN
i{HCTpYMEHT T0/0NaHHA Oyab-sKoi Kpu3n. Moro pesysibTaTHBHICTH OOMEKY€EThCS
€KOHOMIYHUMU MOYJTMBOCTSIMU ITiIITPUEMCTBA, HASIBHICTIO TPUMHATHUX aJIbTEPHATHUB,
XapaKTEepOM IHTEPECIB CTOPIH 1 NMPABOBUMHU yMOBaMHU 3AIMCHEHHS TOCIOAApPCHKOI
nistibHOCTI [8, 10. 11]. ToMy BaKJTMBUM MOKa3HUKOM MEPETOBOPHOT KOMIIETEHTHOCTI
€ HE JIMIIEe 3JaTHICTh JOCSTaTH JOMOBJIEHOCTEHW, a W yMIHHS BIJIMOBJISITHCS BiJl
€KOHOMIYHO HEJOIUIBHUX a00 HaMIPHO PU3UKOBAHUX YTO/I.

TakuMm 4MHOM, €(pEKTHBHE BUKOPUCTAHHS MEPErOBOPHUX CTpaTeriil JT03BOJISIE
MIIIPUEMIIIO IOEAHYBATH ONIEPAaTUBHE pearyBaHHsA Ha KPU30B1 00CTaBHHH 13 3aXUCTOM
JIOBFOCTPOKOBUX 1HTEPECIB O13HECY.

3. OuiHoBaHHA Ta HaNpPsAMH PO3BUTKY MEPEroOBOPHOI0 IMOTEHIIALY
minpueMus

J{nst cucTeMHOro MiJABUINCHHS PE3YyJIbTaTUBHOCTI Oi3HECY Ta 3a0e3MedeHHsT HOro
KUTTE3ATHOCTI B yMOBaxX HEBU3HAYEHOCTI BUHUKAE MOTpeda B OLIHIOBaHHI
LIJIECOPSIMOBAHOMY ~ PO3BHUTKY  IEPErOBOPHOTO  MOTEHIlally  KEepiBHUKAa  Ta
YIPaBIIHCHKOT KOMaH/IH.

3 1i€10 METOI0 MPOTIOHYETHCA KOHIENTYATbHUN MIAXIJ 10 BU3HA4YEHHS [HIOEKCy
MEPErOBOPHOTO TOTEHINATY MIAMPUEMIIS, SKUM THTErpye YOTUPH OCHOBHI BUMIPH:
aHaJIITHYHO-KOTHITUBHUHN, €MOIIIMHO-BOJbOBHM, KOMYHIKaTHBHO-TIOBEIHKOBUN Ta
COITIaJIbHO-PECYPCHHM.

[Haexc Moxke OyTH MpeCTaBICHUN Y BUTTISII:

IHH =wlA +w2E + w3C + W4R,

e A — OIlIHKa aHaJIITHYHO-KOTHITHUBHOI CK1a/10Boi; E — eMoriiHo-Boab0Boi; C
— KOMYHIKaTUBHO-TIOBEIIHKOBOI; R — coliansHo-pecypcHoi ckiaaaoBoi; wl, w2, w3,
w4) — BIANOBIIHI BaroBi Koe(dillieHTH, CyMa SIKUX JTOPIBHIOE OJMHUIILI.

J{ns1 morepeTHbOro OIIHIOBAHHSI MOYKE 3aCTOCOBYBATHUCS JeCsATHOATbHA IIKaja 3a
KOXKHOIO CKJIaJIoBOIO. BojHOYac BH3HAYCHHS BaroBuX Koe(iIi€HTIB, KOHKPETHUX
IHIUKATOPIB 1 KpHTEPiiB I1HTEpHpeTarii pGByJ'IBTaTlB noTpedye MOAAIBIIOTO
METOJMYHOTO OOTPYHTYBAaHHS Ta eMIpu4yHOi mepeBipku. OTke, 3ampOonOHOBaHHIMA
1HJIEKC Ha I[OMY €Talll CJIi/I pO3IJIAIaTH K KOHIIEITYaJIbHy OCHOBY JIJIsl pO3POOJICHHS
IHCTPYMEHTY J1arHOCTUKH, a HE K anpoOOBaHy METO/IUKY.
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BaxxnuBo TakoX pPO3MEXKOBYBATH TNEPETOBOPHUI TMOTEHINAN MiANPUEMIS Ta
(dakTUUHY pPe3yJNbTaTUBHICTH MEperoBopiB. HasBHICT PO3BUHEHUX NEPETOBOPHUX
KOMITETEHTHOCTE HE TrapaHTye€ ITOCSTHEHHS MO3UTHUBHOTO PE3YyJbTaTy, OCKUIbKU
OCTaHHIA 3aJIGKUTHh BiJ 30BHIIIHIX OOCTAaBHH, CITIBBIIHOIICHHS PECYpCIB CTOPIH 1
XapakTepy iXHiX 1HTepeciB. ToMmy OIlIHIOBaHHS JOLLUIBHO JOMOBHIOBATH aHAJ130M
€KOHOMIYHOi BUTIAHOCTI JIOCSTHYTHUX YTOJ, CTYINEHsS BUKOHAHHS JIOMOBJIEHOCTEM,
BIUIUBY Ha JIKBIAHICTH MIAMPUEMCTBA, 30€PEKEHHS IApPTHEPCHKUX BIJTHOCHUH 1
3HIDKCHHSI TOCTIOIAPCHKUX PU3HKIB.

OCHOBHMMH  HampsiMaMd  TABUILEHHS  [EPEroBOPHOTO  MOTEHINAILy
HiANPUEMHUIBKAX CTPYKTYp € TepexiJ BiJ MEepPeBaXHO I1HTYiTUBHOTO BEJCHHSA
MEPEroBOPIB 10 3allPOBA/KEHHS CHUCTEMHHMX KOPHOpPaTHBHUX MpakTuk. Lle
nepeadayae periaMeHTallio miAroToOBKH J0 BiAMOBIIABHUX 3yCTpiueH, po3p0o0JIeHHS
aNbTEPHATUBHUX CILIEHAPIiB, aHadi3 [EepPEeroBOPHUX MO3ULINA KOHTPAreHTiB 1
MPOBEJICHHS PErYJISIPHUX CUMYJISIIMHIX TPEeHyBaHb 7S YIIPaBIiHCHKOTO MEPCOHATY.

BaxxnuBuM HarpsiMOM € TaKOX YJOCKOHAJICHHS JIOTOBIPHUX BIJHOCHH HUISIXOM
nepea0aueHHs MpoIeayp Meperisiay OKpEMUX YMOB CHIBIIpAIll y BUIAJIKY 1CTOTHUX
3MIH 30BHIIIHBOTO CEPEJOBHINA. 3aCTOCYBaHHS TaKUX MEXaHI3MIB TMOBUHHO
3M1IMCHIOBATHCSA BIJIIOBIAHO JI0 3aKOHO/IABCTBA Ta Y3T0JKEHUX CTOPOHAMHU JJOTOBIPHUX
nosioxkeHb. [loenHanHs (opManbHUX KOHTPAKTIB 13 JIOBIPYMMH MMAapPTHEPCHKUMU
BIJIHOCHHAMU MOXE CHOPHUATH MIABUIICHHIO CTa0IBHOCTI  MIKOpraHizamiiHoi
B3aemoii [3].

KpuTHiHO BaXXTMBUM HAMPSMOM PO3BUTKY IMEPETOBOPHOTO MOTEHITIANY € CBITOME
PO3UIMPEHHS] COLIAJBHOTO KamiTaly MIANPUEMIS I[IISXOM YYacTl B Tally3eBUX
00'eqHaHHsX, Ol13HEC-acollalisgaX 1 KIAaCTepHUX 1HIIIaTUBAX. 3aBYacHEe (POpMyBaHHS
MEpeXl JOBIpYMX KOHTAKTIB Ta MIATPUMAHHS TIO3UTHUBHOI JAUIOBOI permyTarii
CTBOPIOIOTh TEPEIyMOBH Ui OIEPATUBHOTO TOIIYKY TMAapTHEPIB 1 JIOCSATHEHHS
KOMITPOMICIB Y KPU30BUX CUTYaLlIsIX.

OxpeMoi yBaru notpedye eTUYHUI acleKT MeperoBOpHOi MisuIbHOCTI. B ymMoBax
HEBU3HAYCHOCTI MPArHEHHSI OTPUMATH KOPOTKOCTPOKOBY €KOHOMIUHY BUTOJIy MOXKE
CIIOHYKAaTH TIIIPHUEMIIIB 10 BUKOPUCTaHHA 1HOpMaIliitHoi acumetpii, (hiHaHCOBOI
3aJIeKHOCT1 KOHTPAreHTiB a00 1HIIHMX (POopM HaIMIPHOTO IEPEroBOpHOTo TUCKY. [IpoTe
TaKi MPaKTUKU MOXYTh HETaTUBHO BIUTMBATU HA JIOBIPY, PEIyTaIlil0 Ta MEPCIEKTUBH
noganbioi cmiBmparyi. [IpoGnemarnka eTHYHOro BHOOPY IiJl Yac TEpPEroBOpPIB
po3rIsAaeThes, 30Kpema, y nociimxenti D. Lax ta J. Sebenius [7].

OTxe, pO3BUTOK MEPErOBOPHOrO MOTEHIIATY MIAMNPUEMIISI TIOBUHEH TOEIHYBATH
BJIOCKOHAQJICHHS 1HMBIAYaJIbHUX KOMIIETEHTHOCTEH, yIIPOBAHKEHHS OpTaHi3alliiiHux
MpOIEAyp IEPEroBOPHOI IMIJATOTOBKHU, PO3IIMPEHHS COIIAJIBHOTO KaliTaly Ta
JTOTPUMAaHHS MPUHIIMUIIB BIAMOBIIAIBHOI J1JI0BOT MTOBEIIHKHU.

BucHoBku:

3a pe3yapTaTaMu IPOBEICHOTO JOCIIHKEHHS C(HOPMYTHOBAHO TaKi BUCHOBKH.

1. BuznadeHo CyTHICTh 1 CTPYKTYpy NEPETOBOPHOTO MOTEHITIATY TIAIPUEMIIS SIK
KOMIUIEKCHOT'O YIPAaBJIIHCHKOTO pecypcy, IO MO€IHYE aHaJIITHYHO-KOTHITUBHY,
€MOLIIHO-BOJILOBY, KOMYHIKaTUBHO-TIOBEAIHKOBY Ta COLIAJIbHO-PECYPCHY CKJIAOBI.
OOrpyHTOBaHO, 110 B YMOBaX HEBH3HAYEHOCTI HOTO 3HAYEHHS IOJSTAE Y 3AaTHOCTI
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nianpuemis  GopMyBaTH JOJATKOBI YIPaBIIHCHKI albTEPHATUBU, MIATPUMYBATU
NapTHEPChKI BIJHOCMHM Ta aJanTyBaTH TOCIOJAPCHKY MJiSIBHICTH JI0 3MIH
30BHIIIHBOTO CEPEOBUIIIA.

2. OxapakTepu30BaHO IE€PEroBOPHI CTpaTerii Ta MeXaHI3MHU 3a0e3MeyeHHs
aJanTUBHOCTI O13Hecy. BcTaHOBIIEHO, 1110 BUKOPUCTAHHS 1HTETPAaTUBHHUX IIEPETOBOPIB,
iHcTpyMmeHTiB BATNA, ZOPA ta MESOs, a Takox opieHTaIlisl Ha peaibHi IHTepecu
KOHTPAareHTiB MOXYTh CHPUSTH BPETYIIOBAHHIO KOHQIIKTIB, MEPEryisy YMOB
cmiBmpaimi ¥ MiHiMI3alii HETaTUBHUX HACHIJKIB KPH30BUX CcHUTyali. BomHouac
pPE3yIBTATUBHICTh TEPErOBOPIB  3AJEKUTHh BiJf EKOHOMIYHMX  MOJIHBOCTEH
HiANPUEMCTBA, XapaKTepy IHTEPECIB CTOPIH 1 HAABHOCTI MPUWHATHUX aJbTEPHATHUB.

3. 3ampomoHOBaHO KOHLENTYadbHUHM MIAXiJ MO OLIHIOBaHHS MEPEroBOPHOTO
MOTEHI[IaTy MiANPUEMI HA OCHOBI IHTETPAJIbHOIO NOKA3HHKA, 0 BPaXOBY€E YOTHPHU
HOro CKJIaJ0Bl, Ta BH3HAYEHO OCHOBHI HalpsIMU PO3BUTKY NEPErOBOPHHUX
KOMIETEHTHOCTEN. [[0 HUX BIJIHECEHO CHUCTEMHY MEPErOBOPHY MIATOTOBKY, aHAIII3
aNbTEPHATHUB, TPOBEJICHHS TMPAKTUYHUX TPEHYBaHb, YJAOCKOHAJIEHHS JOTOBIPHHUX
MEXaH13MiB, PO3BUTOK COIIAJIbHOTO KarliTady Ta JOTPUMAHHS €TUYHUX MPUHIUIIIB
B3aemonii. [lomanbini AOCHI/PKEHHS JIOIIJIBHO CIPSMYBaTH Ha OOIPYHTYBaHHS
1HMKATOPiB, BHU3HAUEHHS BAaroBUX KOEQILIEHTIB 1 EMIIPUYHY TEpPEBIPKY
3aMpONOHOBAHOI MOJIEN1 OL[IHIOBAHHS.

TakuM YMHOM, MEPErOBOPHUM MOTEHINAN MIANPUEMIS € BaXJIMBUM YUHHUKOM
aJanTUBHOCTI Ta CTIMKOCTI OI3HECY B yMOBax HEBU3HAYEHOCTI, a WOro CUCTEMHHUU
PO3BUTOK CTBOPIOE MEPEIYMOBH JIJIsl MIJABUIIEHHS SKOCTI YHPAaBIIHCHKUX PIIICHB 1
3a0e3MeyeHHs! IOBrOCTPOKOBOT KOHKYPEHTOCITPOMOYKHOCTI MIAPUEMCTBA.
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YIIPABJIIHHSI KOH®JIIKTAMU B OPT'AHI3AIIIL:
HPUYUHU, HACJIIIKHU TA MEXAHI3MH
KOHCTPYKTUBHOI'O BPEI'YJIIOBAHHA
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I'ynanoBa Oabra OQuekciiBHa
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Kuromupcekuii iHCTUTYT [IpAT « BH3 «MAVYII»»,
M. JKuromup, Ykpaina

MomkoBcbka Jlapuna BitauaiiBHa

3100yBa4 OCBITH

HayxkoBuii mineit JKutomupcbKkoro aepaBHoro yHiBepcutety iM. [. dpanka
M. JKuromup, Ykpaina

KoH}aIKT € mnpupoaHOI0 CKJIAJOBOIO OPTaHI3allifHOTO KHUTTSA, OCKUIbKU
TIPALiBHAKA MAKOTh Pi3Hi Wi, oI, IIHHOCTI Ta ysIBIEHHS TIPO CIpaBe/MBicTh. HMoro
BUHHMKHEHHS HE 3aBXAM CBIIYUTH PO Hee(hDeKTUBHE YIPABIIHHS, IPOTE ITHOPYBAHHS
CYNEepeyHOCTEN 3/aTHE MOTIpUIyBaTH KOOPAMHAIIIO, JOBIPY, AKICTh YNPaBIIHCHKUX
plllieHb Ta pe3yJbTaTU CHIILHOI AisUTbHOCTI. CydacHl JAOCIHIKEHHS OpTaHi3aiiitHo1
MOBEJIHKHA 3aCBIAYYIOTh, 10 HACHIJKKM KOH(IIIKTIB 3ajiekaTh BiJ iXHBOTO 3MICTY,
1HTEHCUBHOCTI Ta c1ioco01B B3aemo/iii yuacHukKiB [1; 2]. [IpeameTHa He3roaa 3a meBHUX
YMOB MO€ CHPUATH KPUTUYHOMY OLIIHIOBaHHIO PIllIEHb, TOJ1 K OCOOUCTI Hamaaw,
O6opothba 3a craryc i NPUXOBYBAHHS iH(popMaIlli TOCWIIOITh OpraHi3aliiHy
HaANpPyKEeHICTh. AKTYaJbHICTh AOCIIIKEHHS 3yMOBJIEHA HEOOXITHICTIO (pOopMyBaHHS
CUCTEMHOTO MiJXO0AY 0 YIPaBIiHHA KOH(IIKTaMHU, KU 103BOJISIE€ 3a00IraTH IXHIM
JNECTPYKTUBHUM HACHIiJKaM, MIATPUMYBATH TCUXOJIOTIYHY O€3IeKy MpaliBHUKIB Ta
BUKOPUCTOBYBAaTH KOHCTPYKTUBHUHN MOTEHIIIaN MPOPECiHHUX pO301KHOCTEM.

Mera pocaimkeHHss — OOIpYHTYBaTH CUCTEMHUM MiAXiJ A0 YIPaBIiHHSA
KOH(JIIKTaMU B OpraHizalii IUIIXOM BU3HAYEHHS iX CYTHOCTI, IPUYUH, TUHAMIKH Ta
METO/IB  KOHCTPYKTMBHOI'O  BPETYJIIOBAHHS, CIPSIMOBaHMX Ha  3MEHILECHHS
OopraHi3aliifHuX BTpAT 1 MiABUIIEHHS €()eKTUBHOCTI B3a€MO/IIi MPaIliBHUKIB.
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O0'exkT HocaiIzKeHHs] — Tpolec KOH(IIKTHOI B3a€MOZIl MPAIiBHUKIB 1 TPyl y
MeKax opraHizariii.

IIpeamet gocaixxeHHs1 — IPUYKMHU, BUIH, TUHAMIKA Ta YIIPABIIHCHKI MEXaHI13MHU
MOTNIEPEHKEHHS 1 KOHCTPYKTUBHOT'O BPETYJIIOBaHHS OpTraHizalliiHuX KOH(IIIKTIB.

3aBaaHHs JOCJIIUKeHHsI: PO3KPUTH CyTHICTh, BUJIW Ta (QYHKIIT OpraHizaiiHoro
KOH(DIIKTY; BU3HAYUTH OCHOBHI IPUYMHU U €Tamu HOTro pO3BUTKY; OXapaKTepu3yBaTu
NPaKTUYHI METOJIA MOTNEPEKEHHS Ta BPETYIIOBaHHS KOH(JIIIKTIB; CUCTEMATU3yBaTU
MOCIIJIOBHICTh i KepiBHUKA MIOAO A1arHOCTUKM KOHQIIKTHOI CHUTYyallii, MOLIyKY
pIIIICHHS Ta KOHTPOJIIO HOTO BUKOHAHHS.

Metoau nociail:keHHsl — aHai3 1 CHUHTE3 HayKOBm JTEPATYPH, HOplBH}IHH}I
MiTXOIB A0 YIpaBIiHHA KOHQIIKTaMH, CHCTeMaTH3allis iX MPUYMH 1 HACIIIKIB,
y3arajJbHEHHS MIPAKTUIHUX METOIB BPETYTIOBaHHS.

1. CyTHicTb, BUAM Ta QYHKLII OPraHizaiiHOro KOH(PIIKTY.

OpranizaiiiHuii KOH(QJIIKT € YCBIJIOMJIEHOK) HECYMICHICTIO I1HTEpPECIB, LILIEH,
OIIIHOK 200 croco0i1B /i1 y4aCHUKIB CIJIbHOI poOoTH. BiH BUHMKaE, Kok X04a O 0/1Ha
CTOpOHa CHpUKMA€E BIIMIHHICTh TMO3MINN SK TEpemKoay 4u 3arposy. KoHdmikrt
OXOIUTIOE 3MICT CYNEpEeYHOCT1, €MOIIIITHE CTAaBJIEHHS 1 TOBEAIHKY, Yepe3 SIKYy CTOPOHU
3aXMIIAIOTh BJIACHI 1HTepecu. Tomy ojHa mpobiemMa B OJHIM KOMaHAI MOXKeE
BUPIIITYBATUCS AUCKYCIEIO, a B THIIIN — MOPOKYBATH B3a€EMHI 3BUHYBAaYCHHSI.

CyyacHuil MiAXil HE 3BOJUTH YIPABIIHHSA KOH(IIIKTAMU 10 YCYHEHHS BCIX
po30kHOCTEN. [IpenmMeTHa He3roga MOXe BUSIBISATH ITOMUIIKH, PO3LIMPIOBATH BUOIP
aNbTEPHATHUB 1 3aXUIIATH KOMAaHJy BiJ HEKPUTUYHOI OAHOcTaiHOCTI. Haromicth
ocoOucTl Hamaau, OopoThba 3a cTaTyc 1 NPUXOBYBaHHS iH(opmamii poOsATh
CYyNEPEUHICTh JeCTPYKTUBHOIO. OTKe, ympaBiiHHS KOH(MIIKTOM TOYMHAETHCA 3
PO3MEXKYyBaHHS MPeIMETa CIOPY Ta 0COOMCTOI peakilii Ha HbOTO.

3a HachmigKaMu KOH(IIIKTU NOJAUISIOTh HAa (YHKLIOHATIBHI Ta TUC(YHKIIIOHAJIBHI,
MPOTE iX OL[IHIOBAHHS 3aJI€KUTh Bl KOHTEKCTY i1 criocoOy B3aemoii. DyHKIloOHaIbHA
HE3roJa MOXKE CTUMYJIIOBATH TEPEBIPKY apryMEHTIB, JOMOMAaraTd BpaxOBYBAaTH
MO3MIIIi MEHIIIOCTI Ta MATPUMYBATH OpraHi3aiiiine HaBYaHHs. JJucyHKIIOHAIBHUIA
KOH(JIIKT BIBOJIIKAE PECYpPCH, MOCTAOIIIOE CIIBIPAII0, PYHHYE NOBIpY Ta MiJIBUIILYE
PU3UK TUTMHHOCTI KaJIpiB.

Hocmimxenuss K. A. Jehn 3acBimumio, 10 HACHIAKKM BHYTPIIIHBOTPYOBUX
KOH(JIIKTIB 3aJie’kaTh BiJ XapakTepy 3aBJaHb, B3a€EMO3AJICKHOCTI yYaCHHUKIB Ta
rpynoBux HopM [1]. Bonnouac meraanani3 F. R. C. de Wit, L. L. Greer 1 K. A. Jehn
BUSIBUB CTIMKUI HEraTUBHUM 3B'sI30K KOH(DIIIKTIB BIAHOCHH 1 POLIECY 3 pe3yJbTaTaMu
IPYIOBOI AiSTILHOCTI, TOJII SIK HACIIIKU KOH(JIIKTIB 3aBAaHb BUSABUIUCS CKIIQTHIIIIUMHU
Ta 3aJIeKHUMU BiJl yMOB [2]. TakuM 4rHOM, Pi3HI TyMKH cami 1o co0i HE TapaHTyIOTh
MMO3UTUBHOIO PE3yJIbTaTy, OCOOJIMBO SIKIIO KOMaHJa MEPEeXOAUTh BiJ OOTOBOPEHHS
po0JIeMH 10 0COOUCTUX 3BUHYBAUYECHb.

3a piBHEM BUHUKHEHHS PO3PI3HAIOTH BHYTPIIITHLOOCOOHMCTICHI, MI)KOCOOMCTICHI,
BHYTPIIIHHOTPYIIOBI Ta MIKTPYMOBI KOH(IIIKTH. 3a 3MICTOM BUAUISIOTH KOHMIIKTH
3aBJaHb, BIIHOCHH 1 ITPOIIECY, TOOTO CYNEepPEUKHU MO0 PE3YIbTaTy pOOOTH, XapaKTepy
B3aemojii abo posmoaiuny o6oB'si3kiB [7; 8]. Hampuxmanm, 3amepedeHHsS MO0

185



MANAGEMENT
THE MODERN DIMENSION OF INTERDISCIPLINARY RESEARCH: FROM THEORY TO
PRACTICE

BUPOOHUYOTO IJIAaHY MOXE CIPUSITH HOTO BAOCKOHAJICHHIO, ajie MPUHIKEHHS aBTOpa
poNo3ullii pyiHye po0oUi BITHOCHHHU.

BaxxnuBoro 3naueHHs HaOyBae (popMyBaHHS KOH(BIIKTHO-TIO3UTHBHOT OpraHi3aiiii,
gKa CTBOPIOE MpaBWiia OE3MEYHOr0 BHCIIOBJICHHS HE3TOAM Ta CHIUIBHOIO IMOUIYKY
pimenb. D. Tjosvold oOrpyHTOBYE, 110 HajeKHE YMPABIIHHSA KOH(IIKTaMH MOXE
MiJBULLYBaTH PE3YJIbTATHUBHICTh KOMAaHJHOI B3a€EMOIli, TOAl SK KOHKYpPEHTHa
Opi€HTAIlisl YYaCHHUKIB YaCTO CIPHSA€ YHUKHEHHIO CylepeuHocTel abo ix eckanartii [3].

OTxe, IIHHICTH OpraHi3alifHOrO KOHQIIKTY BH3HAYA€THCS HE JIMIIE WHOTO
MpeaMeToOM, a i (OPMOIO0 B3a€EMOJIil, YMPABIIHCHKAM KOHTEKCTOM Ta BILIHBOM Ha
JOCATHEHHS CIIIBHOT METH.

2. [IpyymMHM Ta eTany PO3BUTKY OpPraHizaniiiHux KOHQUIIKTIB.

[IpyuriHY KOHQIIIKTIB HEOOXITHO IIYKAaTH y CTPYKTYpl poOOTH, KOMYHIKalli Ta
MOBENiHII JIOAeH. IX MOpOoMKYIOTh OOMEXEHI pecypcH, HEeCYMiCHI MOKa3HMKM
pPE3YJbTAaTUBHOCTI, HEYITKI TOBHOBaKCHHS, B3a€EMO3AJICKHICTh  3aBJaHb 1
HEpIBHOMIpHE HaBaHTAKCHHSI.

Hanpuknan, Biggin mnpojaxy oOimse KIIE€HTOBI IMIBHUAKICTh BUKOHAHHS
3aMOBJICHHS, a BUPOOHWYHMN TMIAPO3AUT BIAMNOBIIAE 3a AKICTh MpoayKiii. 3a
BIJICYTHOCT1 CIUIBHUX TPIOPUTETIB CTOPOHM 3aXUIIAIOTh BJIACHI TOKA3HUKU Ta
CIPHUIMAIOTh KOJIET SIK JKEpeIo mpobiieMu. Y Takiil cUTyallii nepcoHaiabHa Oeciia He
3aMIHUTh  TEperyIsAy  IiJIed, pO3MOJAUTy  BIAMOBIZAIBHOCTI  Ta  MPaBHUI
MDK(QYHKIIIOHATBHOT KOOPIUHAIII1.

KoMyHikaiiHuMu puuruHaMu KOH(JIIKTIB € IBO3HAYHI AOPYUYEHHS, 3ali3HUINN
3BOPOTHUH 3B'A30K, Pi3HE PO3YMIHHS TEPMIHIB 1 3aMOBUyBaHHA (hakTiB. OCOOUCTICHI
BIIMIHHOCTI MOCHJIIOIOTH HAINpPY>KEHHs, KOJIM OMOHEHTOBI IMPUIIMCYIOTh HETaTUBHI
Hamipu Oe3 mepeBipku o0cTaBUH. BigTak KOH(QIIKT MOXe BUHHMKATH HaBITH 3a
BIJICYTHOCTI O0'€KTUBHO HECYMICHMX IHTEPECIB, SKILIO CTOPOHH IMO-PI3HOMY
IHTEPHPETYIOTh OJHY CUTYAIIIIO.

Po3BUTOK KOH(IIKTY AOLMUIBHO PO3MIISLAATH SIK IOCTIIOBHICTh B3a€MOITOB'SI3aHUX
€TamiB: TPUXOBaHAa HECYMICHICTh IHTEpeciB abo0 O4IKyBaHb; YCBIJIOMJICHHS
cynepeyHocTi; (OpMyBaHHS €MOIIIWHOTO HAIPYKEHHS; BIIKpUTa KOH(QIIKTHA
MTOBEJIIHKA; BPETYJIIOBaHHS a00 ecKaarllis; opraHi3alliifdi Ta Mi>KoCoOUCTICHI HACTIIKU
[9; 10].

PanHe yTouyHeHHS O4iKyBaHb 3a3BUYail MOTpeOye MEHIIEe pecypciB, HIK
BIJIHOBJICHHS 3pyWHOBaHOI JOBipU. TOMYy KEpIBHUK Ma€ MOMIYaTH HE JIMILIE BIJIKPUTI
CyNepeykHd, a i TOBTOPIOBAH1 3aTPUMKHU, YHUKAHHSI KOHTAKTIB, capka3M, (hopMalibHy
MAaCUBHICTh a00 MOTIPIICHHS MDKITIAPO3A1JIOBOI B3a€EMO/III.

HiarHocTuka KOHGIIKTY Tnependayae BCTAHOBJIICHHS YYacHUKIB, NpeaMeTa
CyHepeyHOoCTi, (PaKTUYHUX OOCTaBHUH, IHTEPECIB CTOPiH, BJIAJHOrO OanaHcy Ta
HacIIJKIB 111 poOoTH. KOXKHY CTOpOHY BapTO OKpPEMO 3alMTaTH, 110 CTaJ0Cs, YOro
BOHA MOTpeOye, sIKI Ma€ JOKa3u Ta O4iKyBaHHA. KepiBHUK MOBHHEH MEPEBIPITH
iH(pOpMaIlito, OCKUIBKY €MOIIIiHA BEPCis MOI1H 4acTOo 3MIIITY€ CTIOCTEPEKCHHS, OT[IHKA
Ta MPUITYIICHHS.

OcobnuBy yBary HEOOXITHO TPHUAUIATA BIAMIHHOCTI MK MIXKOCOOUCTICHUM
KOH(JIIKTOM 1 KOH(JIIKTOM, CHPUYMHEHUM OpPTaHi3alllifHOI0 CHUCTEMOI0. SIKIIo

186



MANAGEMENT
THE MODERN DIMENSION OF INTERDISCIPLINARY RESEARCH: FROM THEORY TO
PRACTICE

CYTIEpEeUHICTh BUHHUKAE Yepe3 HeUiTKi MoBHOBaXkeHH, cynepewnuBi KPI abo nedinut
pecypciB, cmnpoba OOMEXHTHCS TPUMHUPCHHSIM IIpalliBHUKIB HE  yCyBae
NEPIIONPUYUHUA. Y TAKOMY BUIIAJKY YIPABIIHCHKE PIIIEHHS Ma€ nependayaT 3MiHy
IPOIIECiB, MTPaBHJI 00 MEXaH13M1B KOOP IMHAIII].

TakuMm 4YMHOM, BU3HAUEHHS JKepena W eramy KOHQIIKTY J03BOJILE 00partu
aZipecHe BTPYYaHHsI 3aMICTh (DOPMANBLHOTO 3aKIUKY J0 IPUMUPECHHS.

3. IlpakTryHi MeTOAM MONeEPeIKEHHSI Ta KOHCTPYKTHUBHOI'O BPeryJIl0BaHHS
KOH(VIIKTIB.

VYrpaBniHHS ~OpraHi3alliiHUMH KOH(IIIKTaMH Tmiepenbadae BuOIp CrocoOy
pearyBaHHSl BIJMOBIAHO O 3MICTY CYIEPEUHOCTi, 1HTEPECIB yYaCHUKIB, YaCOBUX
00OMEKEHb 1 MOMIIMBUX HACIIIKIB JIJIsI OpraHizarii.

bazoBuMu cnoco6amMu NMOBEAIHKA B KOH(IIIKTI € CIIBPOOITHUUTBO, KOMIIPOMIC,
MPUCTOCYBAaHHS, KOHKYpPEHIIsl Ta YHUKHEHHS. CHoiBpOOITHMUTBO JOpEYHE s
BOXJIMBUX MHUTaHb, KOJU CTOPOHH MOXYTh JOCHIAUTH B3a€MHI 1HTEPECH Ta 3HAUTH
pillIeHHS, SKE€ BpaxoBye TMoTpeOu 000x yuacHukiB. Kommpomic mpuckoproe
JIOMOBJICHICTh UY€pe3 B3a€MHI IMOCTYNKH, aj€ 1HOJI 3aJMIlIaE MEPHIONPUYUHY 0e3
HajexxHoro ompaitoBanHs [10]. [lpuctocyBanHs Moxe OyTH BHUIIPaBIAHUM, KOJH
30epeKeHHs BIIHOCHH Ba)KJIUBILIE 32 MIPEeIMET KOHKPETHOI cynepeuku. KonkypeHuis
1HOZI HeoOXiJHA B KPHU30BHX CHUTyalllax abo st 3a0e3leueHHS JOTPUMaHHS
00OB'SI3KOBUX MPAaBUJI, TOJAl K YHUKHEHHS MOXe€ OyTH KOPHUCHHMM JUIsi TUMYAacOBOI
nay3u Yd BUPIMICHHS APYTOPSTHOTO MATAHHS.

OTxe, XKOJIEH CTWIb HE € YyHiBepcalbHO e(QeKTUBHUM. KepiBHUK Mae
CIIBBIJTHOCUTHU CIOCIO 11 3 BOXKJIUBICTIO MUTaHHS, YaCOM, PU3UKAMHU Ta XapaKTEPOM
BiHOCHMH. TeopeTnuHi 3acand BUOOpPY cTpareridi ympaBiiHHSA KOHQIIKTaMH
cucTteMaTu3oBaHo y npaui M. A. Rahim [4].

[IpakTryHE BperyIIOBaHHS OYMHAETHCSA 13 MPUITMHEHHS 00pa3, TOorpo3 ado 1HIINX
HENPUUHATHUX (POpPM TOBEAIHKM Ta CTBOPEHHS yMOB IS PO3MOBH 0O€3 THCKY.
KepiBHuk HeWTpasbHO ¢GopMystoe mMpodiemy, BiIOKpemitoe (akTh BiJ OI[IHOK 1
BUCJIYXOBY€ 1HTEpECH KOXHOI CTOpoHHU. Jlajml ydYacHHUKM MNpONOHYIOTh BapiaHTU
BUPIIIEHHSI CYNIEPEYHOCTI, MOPIBHIOIOTH iX 3a CHUIBHUMHU KPUTEPISIMU Ta OOUPAIOTh
KOHKpETHE pimeHHs. J{OMOBICGHICTh JOIIJIbHO 3adikcyBaTH 13 3a3HAYCHHSIM
BIJINOBIJIAJILHUX 0C10, CTPOKIB 1 OYIKYBaHUX PE3YJIbTATIB, a 3r0JIOM IMEPEBIPUTH ii
BUKOHAHHS Ta CTaH poOOYMX BiJTHOCHH.

Takuil MOPSAIOK MEPEeBOAUTH yBary 3 MOILIYKY BHHHOIO Ha HEOOXiAHI 3MIHU B
MOBEIIHIII a00 opraxizaiiiiHomMy mporieci. BogHouac BakiuBO, 1100 OOTOBOpPEHHS
PI3HHMX MO3UIINA HE MEepeTBOproBajiocs Ha ocobucty O0oporbly. HocmimkeHHs L. A.
DeChurch ta M. A. Marks gemoHcTpy€e 3HaU€HHS CIOCO0IB YIIpaBiIiHHSA KOH(MIIKTaMU
I BAKOPHUCTaHHS MOTEHIIIHUX TepeBar MpeIMEeTHUX CYTEePeYHOCTeH Y KOMaHIHIN
poboTi [5].

SIK11o0 npsiMi IEPETroBOPH 3alIIUIN Y TIYXUH KyT, MOXKHA 3TyYUTH HEUTPATILHOTO
MeJiaTopa, KU OpraHi3oBy€e MpoIenypy oOroBopeHHs 0e3 HaB'si3yBaHHS CTOpPOHAM
roTOBOTO pimieHHs. Memiariss 0COOJIMBO JOpeYHA 3a HASBHOCTI TPHUBAIUX
MDKOCOOMCTICHUX CYMNEPEYHOCTEH, KOJM CTOPOHU BTPATUIIM 3[ATHICTH CaMOCTIHHO
BECTH KOHCTPYKTHUBHUU mianor. [Ipore BoHa HE MOBUHHA TMIiAMIHATA HaJIEKHE
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pearyBaHHS Ha HAaCHJIBCTBO, JMCKPHUMIHAIIIO, JOMAaraHHsd 4YM 1HIIN CEpHO3HI
MOPYIISHHSI MpaB MPaIliBHUKIB.

BaxyinBoro yMOBOIO TomnepekeHHs KOH(JIIIKTIB € TICHXOJIOTi4Ha Oe3leka —
NEpPeKOHAHHS TMpPAIlIBHUKIB y TOMY, IO BOHM MOXKYTb CTaBUTH 3allUTaHHA,
MOBIJOMIIATU MPO MOMUJIKU Ta BUCTIOBIIIOBATH HE3roy 0€3 cTpaxy NpUHUKEHHS abo
HeoOTpyHTOBaHOTO MokapanHs. Jociimkenns A. Edmondson BcTaHOBHIIO 3B'SI30K M1
NICUXOJIOTIYHOIO O€3MEeKOI0 Ta HABYAJIBHOIO TMOBEIIHKOI KOMAaHJI, IO MiJKPECTIoE
3HAYEHHS BIAKPHUTOT KOMYHIKAIIIT 1151 OpTaHi3aliifHol pe3yJbTaTUBHOCTI [6].

TakuMm yuHOM, pe3yJbTaTUBHE YNpPaBIiHHSI KOH(MIIKTaMU MOBUHHO MOEIHYBATU
npo(diTaKTUKY, paHHIO J11IarHOCTUKY, BUOIP TOPEYHOTO BTPYUYaHHS, TOKYMEHTYBAaHHS
JOMOBJICHOCTEH 1 KOHTPOJIb HACTIAKIB.

4. AUroputM ynpaspJdiHCbKHX Al II0J0 NOIEPEIKEHHS TAa BPEryJIl0BAHHSA
KOH(IIKTIB.

VY3araibHeHHsI PO3TJSIHYTUX MIAXOAIB J03BOJISIE 3alpPOINOHYBATH MOCTIAOBHUMN
ITOPUTM J1 KepiBHUKA.

Ilepmmii eranm — BusABICHHS KOHQIIKTHOI cuTyarii. HeobxigqHo cBoedacHO
171eHTU(IKYBaTH O3HAKW HAIPY>KEHOCTI, 3'ICyBaTH YYacCHUKIB 1 BHU3HAYHUTH, SIK
CYNEpeyHICTh BILUTUBAE HA BUKOHAHHS OpTaHi3alliiHUX 3aBJlaHb.

Jlpyruii eram — qiarHocTMKa mnpuyuH. KepiBHUK BCTAaHOBIIOE TIPEAMET
KOH(ITIIKTY, pO3MEKOBY€E (DaKTH i OIIHKM, BU3HAYAE IHTEPECU CTOPIH Ta MepeBipsie
HasIBHICTh CTPYKTYPHUX, KOMYHIKaIIMHUX 1 0COOMCTICHUX YNHHHUKIB.

Tperiii eran — BUOIp cTparerii BTpy4aHHs. 3ale€XHO Bl XapakTepy KOHQIIKTY
3aCTOCOBYIOTH CHIBPOOITHHUIITBO, KOMITPOMIC, YHPABIIHCHKE PIIIEHHS, TUMYacOBE
BIITEpPMiHYBaHHS 0OrOBOpEHHs a00 MeAialiio.

YerBepruii eram — (¢QopMyBaHHS Ta TMOTOJKEHHS pimieHHs. CTOpoHH
BHU3HAUYAIOTh MOKJIMBI aIbTEPHATHUBH, OLIHIOIOTH iX 3@ Y3TO/KEHUMHU KPUTEPISIMU Ta
BCTAHOBITIOIOTh KOHKPETHI 3000B'I3aHHS 11100 MOAAJIBIIOT B3AEMO/III.

II'aTuii eram — peamsaiis Ta KOHTPOJb. 3a0e3MeUy€eThCs BUKOHAHHS
JIOMOBJICHOCTEH, OILIHIOIOTHCA 3MIHU B MOBE/IHIII YYaCHHUKIB, SKOCTI KOMYHIKaIlli Ta
pe3yJibTaTax CIUIBHOL ISUTBHOCTI.

IlocTnii eranm — mpoduIaKTUKA TOBTOPEHHS KOHQIIIKTY. 3a HEOOX1THOCTI
MEePErIsIaloThCsl OpraHizaiiifiHl TpoUeaypy, PO3MOJAUT MOBHOBAXEHb, MOKAa3HUKU
PE3yIBTAaTUBHOCTI, MEXaH13MHU 3BOPOTHOTO 3B'SI3KY Ta MpaBuUiia KOMaHIHOI B3a€EMOIII.

3anpomnoHOBaHU aNTOPUTM € PE3yJIbTaTOM TEOPETHUYHOTO Y3arajibHEHHS U
OpiEHTOBAHMiI HA NPAKTUYHE BMKOPHCTAHHS KepiBHUKaMH. Moro ocoGImMBicTIO €
MOENHAHHS PpOOOTH 3  MIKOCOOMCTICHUMH  CYNEPEYHOCTSIMM Ta  YCYHEHHS
OpraHizamifHUX TMPUYHMH, M0 MOXYTh IPOBOKYBAaTH IIOBTOPHE BHHUKHCHHS
KOH(JTIKTIB.

BucnoBkmu. I[IpoBeaenuit ananiz mokasa,, 1110 KOHGIIKT 3aKOHOMIPHO BUHUKAE Y
CIILNIBHIN AisSMBHOCTI TIOAEH i3 pisHUMH iHTEpecaMu, poJIIMH Ta oLiHKamH. Moro He
MOXHA OJTHO3HAYHO BHU3HAYUTU SK KOPUCHHM a00 MIKIIIMBUN 0O€3 ypaxyBaHHS
MpeaMeTa, IHTEHCHBHOCTI Ta TIOBEAIHKM CTOpiH. [IpeameTHa He3roma Moxe
MOKpAIyBaTH NMEPEBIPKY YIIPABITHCHKHX PIMICHb, SKIIO YYACHUKHU 30€pIiratoTh MoBary
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1 OPIEHTYIOTHCS Ha CIIbHY MeTy. HaToMicTh KOH(IIIKTH BIJHOCHH, IPUHIKEHHS Ta
O0opoTh0a 3a cTaTyc pyHHYIOTH JIOBIpY 1 BIIBOJIIKAIOTH OpraHi3alliiiHi pecypcHu.

BcranoBneno, 1mo jpokepena  KOH(IIIKTIB MOXYTb OyTH  CTPYKTYPHUMHU,
KOMYHIKallItHUMHA Ta OCOOMCTICHUMH, NPUYOMY YacTO BOHU JIIIOTh OJHOYACHO.
HeuiTki MOBHOBaXXEHHS, CYIEPEUIMBI TOKA3HUKH PE3yJIbTATUBHOCTI Ta ASMIIUT
pECYpCIB HE YCYBaIOThCSl MPOCTUM 3aKJIMKOM JI0 B3a€EMHOi moBaru. BogHoyac HaBiTh
e(eKTUBHO OpraHi30BaHi IMPOIECH HE TapaHTYIOTh BIJICYTHOCTI KOH(IIKTIB, SKIIO
MpaliBHUKK TEPEXOJITh 10 OCOOMCTUX 3BHUHYBAu€Hb 1 HE MEPEBIPSIIOTH BIACHI
MPUITYIICHHS.

OOrpyHTOBaHO, IO NPAKTHUYHE BPETYJIIOBAHHA KOH(IIKTIB Ma€ OXOILUTIOBATU
HelTpanbHe  (opMysroBaHHS MpPOOJIEMH, BHUCIYXOBYBAaHHA CTOpIH, TMOIIYK
anbTepHATUB, BHOIp KPUTEPIiB OIIHIOBaHHS Ta (IKcalil0 JOMOBIEHOCTEH.
CriBpOOITHULTBO € JOLUIBHUM JJI BUPILICHHS BaXXJIUBUX MUTaHb, IPOTE 1HII CTHII
TaKOX MOXYTh OyTM €(EeKTUBHUMHU 3aJI€KHO BlJ KOHKPETHHX OOCTaBHH. 3a
HEMOXJIMBOCTI TMPSMOTO JIajory JOIUIBHO PO3TJIAJaTd MeEialiio 3a Y4acTio
HEYIIEPEIKEHOT TPETHO1 CTOPOHU.

3a pe3yiapTaTaMHM CHCTEMAaTu3allli HAYKOBUX MIAXOIB  3alpONOHOBAHO
IIECTUCTYNICHEBUM alNTOPUTM YIOPABIIHHA KOH(MIIKTaMu, SKUA OXOIUIIOE iX
BUSIBJICHHS, JIIaTHOCTUKY MPUYUH, BUOIp CTpaTerii, MOTOKEHHS PIIIEHHS, KOHTPOJIb
BUKOHAHHS Ta MPOQiNIaKTHKy MOBTOPEHHS. F0ro 3acToCyBaHHS 103BOJISAE PO ATH
KOH(DJIIKT HE JHIIE SIK MIXOCOOMCTICHY MpoOjeMy, a i SK CUTHaJI IPO MOKJIUBI
HEJIOJIIKA OpraHi3aiiiHO1 CTPYKTYPH, YIIPABIIHCHKHUX MPOIECIB 400 KOMYHIKaIIii.

TakuMm 4yuHOM, €EeKTUBHE yIpaBiIiHHSA KOH(QIIKTAMU TMOJSATA€ HE y NPUAYIIECHHI
pPO3ODKHOCTEH, a y CTBOPEHHI yMOB i iX KOHCTPYKTUBHOTO OOTOBOpEHHS,
CBOEYACHOT'O YCYHEHHS NPHUUYMH Ta 30epekeHHs npodeciiHux BiAHOCUH. [loeqHanHs
YITKOrO pO3MOAULY  BiAMNOBIAAIBHOCTI, TICUXOJOTIYHOI O€3MeKH, BIAKPUTOrO
3BOPOTHOTO 3B'SI3KY Ta KOMIIETEHTHOTO YIPABIIHCHKOTO BTPYYaHHS CHpPHUSE
M1BUILEHHIO SIKOCTI1 pillleHb, JOBIPH i OpraHi3aIlifHOl CTIMKOCTI.
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IHTEJEKTYAJIBHI TPAHCHOPTHI CUCTEMMU (ITS) Y
3ABE3INEUYEHHI CTAJIOI'O PO3BUTKY
TPAHCIIOPTHOI 'AJIY3I

Heneabko Anacracis FOpiiBHa

CrynenTtka 5 xypcy,

CrnemianprocTi 073 MenemxmenT (JloricThaHui MEHEHKMEHT)
OpecbKOoro HalllOHAIBHOTO MOPCHKOTO YHIBEPCUTETY, Y KpaiHa

[aTenexryanbHi TpancnoptHi cuctemu (ITS) craroTh KIIOYOBHUM 1HCTPYMEHTOM
3a0€3MeUeHHs] CTaJoro PO3BUTKY TpaHCHoOpTHOI ramy3i y XXI crtomiTti. 3aBasku
1HTerpauii 1IHpopMalifHO-KOMYHIKAI[IHHUX TEXHOJIOT1H, aHAIITUKK JaHUX, [HTepHETY
peueit (IoT) Ta aBTOMAaTW30BaHUX CHUCTEM YIPABIIHHSA, TPAHCHOPTHI CHUCTEMH
MepexXosiTh BIJ TPATUIIAHUX MoJenel (YHKIIOHYBaHHS J0 e(EeKTUBHUX,
aJanTUBHUX 1 €KOJOTIYHO OPIEHTOBAHUX pIlIEHb. [ Cy4yacHUX MICT 1 JIOTICTUYHHUX
cucteM ITS BuCTymarwTh CTpaTeriyHUM pPECYpPCOM, LIO 3a0e3ledye ONTUMIZAIIII0
BUKOPUCTAHHA pECypCiB, 3MEHIIEHHS HEraTMBHOTO BIUIMBY Ha JOBKULIA Ta
M IBUILICHHS SKOCTI XXUTTS HaceaeHHs [1].

ExoJioriyna ckiagosa ITS ik 0CHOBa €TAJI0I0 PO3BUTKY

[HTENnEeKTyallbHI TPAHCIOPTHI CHUCTEMU CHPUSIIOTH 3MEHLIEHHIO €KOJIOTTYHOIO
HaBaHTAXXEHHSI, TPAHCPOPMYIOUH TPAHCTIOPT Y OUIBIN «3EJCHUN» CEKTOP EKOHOMIKHU.

1 OnTuMizanis TpaHCIIOPTHHUX MOTOKIB JO3BOJISIE 3MEHILIUTH 3aTOPU Ta CKOPOTUTH
4ac MPOCTOI0 TPAHCIIOPTHUX 3aCO01B.

[} 3HM>KEHHS! CIIO’KMBAHHS MAJIBHOTO CIPUs€ CKOPOUEHHIO BUKUIIB CO2 Ta 1HIINX
IIKIJIJTMBUX PEYOBUH.

[ IligTpuMKa pO3BUTKY  €JIEKTPOTPAHCHOPTY Ta aJbTEPHATUBHUX BUIB
MOOLIBHOCTI [2].

JlocnmikeHHsT TOKa3yoTh, IO BOpoBakeHHS [TS 3HAYHO 3HUXKYE pPIBEHb
3a0pyIHEHHS TIOBITPS Ta MIJBUIIYE €HEProe(PEKTUBHICTh TPAHCIIOPTHUX CUCTEM.

ITS sk iIHCTPYMEHT NiABMIIEHHS COMiaIbHOI e()eKTUBHOCTI

[HTEeNneKTyaNbHI TPAHCIOPTHI CUCTEMHU BIJIITPAIOTH BAXJIUBY POJIb Y MOKPAILECHHI
COLIIAIbHUX aCIEKTIB CTajloro PO3BHUTKY, OCKUIBKM CHpPSIMOBaHI Ha IiJBUILIEHHS
0e3MeKH, TOCTYMHOCTI Ta 3pYyYHOCTI TPAHCIIOPTHUX MOCIYT. 3aBASIKUA BIPOBAKEHHIO
Cy4acHUX CHCTEM MOHITOPUHTY 3a0€3MeUYyeThCSd MOMIIMBICTh OINEPATUBHOIO
pearyBaHHs Ha JOPOKHbO-TPAHCHOPTHI MPUTOAM, IO AO3BOJISIE 3MEHIIUTH IXHI
HACJIIJIKK Ta MIJBUIIUTH PIBEHb OE3MEKH yYaCHHUKIB JIOPOKHBOTO Pyxy. BoaHouac
PO3BUTOK 1H(POpMAIIITHUX CEPBICIB, 30KpeMa MOOITLHHUX JOATKIB 1 CHCTEM HaBirarii,
3HAYHO CIIPOIIY€ KOPUCTYBAaHHS TPAHCIIOPTOM, HAAIOYM KOPUCTYBadyaM aKTyalbHY
1H(MOpMaIlio PO MAPIIPYTH, 3aTOPU Ta Yac MPUOYTTSL.

Kpim TOro, omrmmizaiiisi TpaHCHOPTHUX MOTOKIB 3a gomomoror ITS cmpuse
CKOPOYEHHIO Yacy MOi3/I0K, 10 0€3M0CePEeTHHO BIUTMBAE HA ITiIBUIIICHHS SKOCTI JKUTTS
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HaceJeHHs. BaKITMBUM acIieKTOM € TaKOX 3a0€3MeUeHHS TOCTYITHOCTI TPAHCTIOPTHUX
MOCIIYT JUIl MajJoOMOOUIPHUX TPYI HACEJICHHs, 110 CIPHUSE COLIaNIbHINA 1HKIIO31T Ta
piBHOCTI. 3arajaoMm, aHAMITHYHI JOCHIIKEHHS MiATBEPIKYIOTh, IO BIPOBAKCHHS
IHTEJICKTyaJIbHUX TPAHCIOPTHUX CHCTEM CIPHSE 3HIKECHHIO PIBHSA aBapiHOCTI Ta
HiIBUIICHHIO 3arajibHOT OC3IMEKH TIOPOKHBOTO PYXY .

InTerpanis ITS i undpoBux TeXHO/IOTIi: e(PeKTUBHICTH YIIPABJIIHHSA

Cyuachi ITS akTuBHO IHTETpYIOTbCA 3 HMUPPOBUMHU TEXHOJOTISIMH, (HOpMyroun
OCHOBY U151 €PEKTUBHOTO YIPABIIHHS TPAHCIIOPTHOIO 1HPPACTPYKTYPOIO.

[} Bukopuctanns 10T 3a0e3meuye 36ip JaHUX Y pealbHOMY Yaci.

[} AHamiTH9HI CHCTeMH OOpOOJSIOTH JaHl IS TPOTHO3YBaHHA Tpadiky Ta
HABaHTa)KCHH.

[ Hudposi mnatdhopmu 103BOJISIOTh KOOPAUHYBATH TPAHCIIOPTHI MTOTOKH.

Hanpuknaa, nociaipkeHHs MOKa3yloTh, M0 noeaHanHs [oT, aHamiTUKu JaHuX Ta
aBTOMATU30BAHUX CHCTEM YITPaBIIHHS J103BOJISIE CTBOPIOBATH aJIalITUBHI TPAHCIIOPTHI
CUCTEMHU, 3J]aTHI pearyBaTy Ha 3MiHHU B PEXUMI peasibHOTO yacy|[3].

[HTENneKTYyanbHI TPaHCHOPTHI CHUCTEMHU 3a0€3MeuyloTh 3HA4HI E€KOHOMIYHI
nepeBaru 3aBJIIKU ONTUMI3allli PECypCiB 1 MiABUIIIEHHIO IPOYKTUBHOCTI.

[ 3MeHIIeHHST BUTpAT HA MaJMBO Ta OOCIYTOBYBaHHS TPAHCIIOPTY.

) OnTuMizaliis JOTiICTUYHUX MPOLIECiB 1 MapIIPYTIB.

(] ITixBuILIEeHHS €(DEKTUBHOCTI BUKOPUCTAHHS IHPPACTPYKTYPH.

1 CkopoueHHS 4acy TOCTaBKHU Ta TPAHCIIOPTHUX BUTPAT.

3riIHO 3 JOCHIKEHHSIMHU, BIpoBapkeHHs [TS cripusie miiBUIIIEHHIO €KOHOMIYHO1
€()EeKTUBHOCTI TPAHCIIOPTHUX CUCTEM Ta KOHKYPEHTOCIIPOMOKHOCTI MIANPHUEMCTB.

InTeeKkTyaIbHI CHCTEMH YIIPABJIIHHA AK CTPATErIYHUMA IHCTPYMEHT

[HTEeNneKTyalbHI TPAHCTIOPTHI CUCTEMHU 3a0€3MeuyloTh MepexiJ BiJ TpaauLiiHUX
MIIXO0/IB 10 YIPABIIHHS TPAHCHIOPTOM, IO 0a3ylOThCsl HAa CTaTUYHUX MpaBHIAX 1
JOJICBKOMY JTOCBIJl, O aBTOMAaTHU30BAHOTO Ta aJalTUBHOTO MTPUUHSTTS PIIICHb.
3aBAsSKA BUKOPUCTAHHIO CYYaCHUX TEXHOJIOTIN YMpaBIiHHS TOPOXKHIM PYXOM CTa€
OUIBII THYYKUM 1 €(peKTUBHUM. 30KpeMa, alalTUBHI CBITIO(OpU 3MIHIOIOTh PEKUMU
poOOTH BIAMOBIAHO /10 PEaJbHOTO TPAHCIOPTHOTO HABAHTAXKEHHS, IO JO3BOJISIE
ONTHUMI3yBaTH PyX 1 3MEHIIUTHU 3aTOPH.

KpiMm Toro, cucreMu MporHO3yBaHHS, SIKI BUKOPHUCTOBYIOTh AHAJITUKY AaHUX 1
QITOPUTMHU MOJICIIOBaHHs, JalOTh MOMJIMBICTh 3aBYACHO BHSIBISITH TOTEHIIIHHI
MEepPEBAHTAXKEHHS JOPOKHBOI MEPEXKI Ta 3a00IraT iX BUHUKHEHHIO. BaxxuBy poJib
BIIITPAlOTh TAKOXK aHATITHYHI TTaHeJl, SIK1 HaJal0Th KEPIBHUKAM JOCTYII 10 KITFOUOBUX
noka3HukiB edexkTuBHOCTI (KPI) y pexumi peanbHOro dyacy, IO MIJBHUIILYE
OOTPYHTOBAHICTh YNPABIIHCHKUX PIillIeHb. Y CYKYIHOCTI Lie 3a0e3reuye nepexii A0
CTPATETIYHOTO YIIPaBIIHHS TPAHCIIOPTHOIO CUCTEMOIO Ha OCHOBI JIaHUX, IT1IBUIIYIOUN
il eeKTUBHICTH, aIANITUBHICTH 1 CTINKICTH[4].
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ITS i KoHUenuisi CTAJI0r0 MiCbKOr0 PO3BUTKY

[HTEeNneKTYyaNbHI TPAHCIOPTHI CHUCTEMU € HEBIJ €EMHOIO CKIJIAJIOBOIO KOHIIEHINT
«po3ymHoro Micta» (Smart City), 3a0e3Meuyrodn 1HTerpailiro TPaHCIOPTHOT CUCTEMU
3 IHIIMMHU MICBKMUMH CEPBICaMHU.

[J InTerpatis TpaHCHIOPTY 3 EHEPTETUYHUMU Ta 1HHOPMAIITHUMU CUCTEMAMHU.

1 Po3BuTOK cepBiciB MoOUIbHOCTI (MaaS).

[J I[TinTprMKa CTajaoro MiChbKOro IiaHyBaHHS.

3apmaku  1upomy ITS copusiioTs (HopMyBaHHIO €KOJOTIYHO Oe3MeYHOoro,
e(eKTUBHOTO Ta KOM(GOPTHOTO MICBKOTO cepemoBuIalS].

[HTEeNneKTyalbHI TPAHCIIOPTHI CUCTEMH BIAITPAOTh KIOYOBY POJIb Y 3a0€3MEUEHHI
CTAJIOTO PO3BHUTKY TPAHCHOPTHOI ramy3i. BOHN CHIPHUSIOTH 3HIKEHHIO €KOJOTTYHOTO
HaBaHTAXXEHHSI, MIBUIIIEHHIO COIIabHO1 OE3MEeKU Ta EKOHOMIYHOI €()eKTUBHOCTI.

ITS ¢opMmyoTh HOBY MapagurMy pO3BUTKY TpPAHCIOPTHUX CHUCTEM, [i€
e(eKTUBHICTb, EKOJIOTIYHICTh 1 IU(POBI3aIlid CTaAIOTh OCHOBHUMU MpiopuTeTaMu. Y
MaliOyTHROMY caM€ pIBE€Hb BIPOBA/KEHHS  IHTEJIEKTYaJbHUX  TEXHOJOTIN
BU3HAYATHUME CTIHKICTh 1 KOHKYPEHTOCIPOMOKHICTh TPAHCIOPTHUX CHCTEM Ha
rJ100aJIbHOMY PiBHI.
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OOPMYBAHHSA KOHKYPEHTOCITPOMOKHOCTI
HIAITPUEMCTBA HA OCHOBI MAIIIKMHHOT'O
HABYAHHS TA AHAJII3Y BEJIUKUX JAHUX

PaszymoBa I'anna BikTopiBHa,
JOKTOP €KOHOMIYHUX HayK, podecop
npodecop kadenpu MEHEHKMEHTY Ta MapKETHHTY

Koasga Cepriii AnaroiiioBuy,
3100yBay Apyroro (MaricTepchbKoro) piBHs BHUIIOI OCBITH
JIBH3 «IIpua3oBchkuil nepkaBHUN TEXHIYHUA YHIBEPCUTET

[udposizaris Oi3HEC-TPOLECIB 3MIHIOE MIAXOAN 10 (hOpMYyBaHHS KOHKYPEHTHHX
nepeBar NiAnpueMcTB. BaxXiimBUM pecypcoM KOHKYPEHTOCIPOMOYKHOCTI CTAalOTh J1aH1
PO PUHKOBY KOH'IOHKTYpPY, CHOKHMBYY IOBEAIHKY, LIIHH, BUTPATH, BHPOOHMUI
nporiecu Ta (iHaHCOBI pe3ynbTaTu. [IpoTe €KOHOMIYHA IIHHICTh TAaKUX JAHHUX
BU3HAYAETHCS HE 1X OOCATOM, a 3/aTHICTIO MIANPUEMCTBA BUKOPUCTOBYBATH X JJIS
BUSIBJICHHSI 3aKOHOMIPHOCTEM, MPOTHO3YBAaHHS 3MIH 1 PO3POOJIEHHS pe3yJIbTaTUBHUX
YIPaBIHCHKUX pillieHsb [1; 5].

VY 11bOMy KOHTEKCTI MalllMHHE HaBYaHHS BUCTYIA€ IHCTPYMEHTOM NEPETBOPEHHS
BEIMKMX MacuBiB 1H(doOpMaIli Ha aHaIITUYHI Ppe3yJbTaTH, SKI MOXYTh
BUKOPUCTOBYBAaTUCS JJIi [OCWJIEHHS KOHKYPEHTHHUX TO3MILIM MiANPUEMCTBA.
Boanouac BUKOpUCTaHHS BIAMOBIAHUX TEXHOJIOTIH HE CTBOPIOE KOHKYPEHTHOT
nepeBaru aBTOMATUYHO: HEOOX1THOI YMOBOIO € IHTErpallis pe3yJibTaTiB aHalli3y B
YIPaBIIHCHKI MPOLIECH Ta OTPUMAaHHS BUMIPIOBAHOTO €KOHOMIYHOTO e(eKTy [6].

Jns cucremarusanii HampsiMiB TakOro BIUIMBY JOLIUIBHO BUOKPEMHUTH IHICTh
CKJIQJIOBUX KOHKYPEHTOCIPOMOXKHOCTI MIANPUEMCTBA: PHHKOBO-MapKETUHTOBY,
L[IHOBY, OIlepauiiiHy, (piHaHCOBO-€KOHOMIYHY, IHHOBAlIHY Ta YNPaBIIHCHKO-
a/IalTUBHY.

PUHKOBO-MapKeTHHIOBa CKJIaJl0Ba TOB'sI3aHa 31 3JAaTHICTIO MiANPUEMCTBA
PO3YyMITH TOTPEOM CIOXKMBAYIB, CETMEHTYBaTH PHUHOK 1 (POpMyBaTH pEJIEBAHTHI
Mporo3uilii. 3acToCyBaHHsI KJIacTepu3ailii Ta Kiacudikalli ga€ 3MOTy aHajli3yBaTH
KJIIEHTCHKY MOBENIHKY, BHSIBIATH OIHOPIAHI TPYNH CIHOXHUBAYiB 1 MPOTHO3YBAaTH
WMOBIpHICTh 1X BIATOKY. [IpakTUuHUM pe3yJbTaTOM MOXE OyTH IIiJIBUIICHHS
€(EeKTUBHOCTI MAPKETUHTOBHX 3aXO0/IIB 1 TOJIMIIIEHHS POOOTH 3 KIIEHTCHKOIO 0a3010.

[{iHoBa cKJIaloBa TIOCHIIFOETHCS 3aBASIKM BHUKOPHUCTAHHIO PErpeciiHuX 1
MPOTHO3HUX MOJENEH Ui aHalli3y 3aJIeXKHOCTI MOMUTY BiJ LIHU Ta 1HIIUX PUHKOBUX
¢dakTopiB. OTpuMaHi pe3ysbTaTd MOXYTh BUKOPHUCTOBYBATUCA ISl OOIPYHTYBaHHS
KOPUTYBAHHSI I[IHOBOT MOJIITUKU 3 YpaxyBaHHSM IMOBEAIHKM CIOXHBAYIB 1 PUHKOBOI
KOH'IOHKTYpH. [loTeHUIHHNI eKOHOMIYHUN e(EeKT NpOosBISAETbCS B ONTUMI3aLli
JI0OXOJy Ta Map>KMHAJIBHOCTI.
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Omnepariiina CKjazoBa MOB'sI3aHA 3 MPOAYKTUBHICTIO BHUKOPUCTaHHS PECypCiB,
YIOPABIIHHAM 3aracaMy, BUPOOHUIITBOM 1 JIOTICTUKOIO. [IporHO3yBaHHS MOMUTY Ta
aHaJI13 4acCoOBUX PSAJIIB CIPUSAIOTH YIOCKOHAJICHHIO TIJIAaHYBaHHS BUPOOHUYIMX OOCATIB 1
pecypcHux moTpeO. BusBICHHS aHOMaii Ja€ 3MOTY CBO€YACHO 1JIEHTH(IKYBaTH
BIIXWICHHS B Oi3Hec-mporiecax. lle cTBoproe mnepenyMoBU MJii CKOPOUYEHHS
HEIPOYKTUBHHUX BUTPAT 1 MiABUIIEHHS ONEpaliiiHol €()eKTUBHOCTI.

@DiHAHCOBO-€KOHOMIYHA  CKJIaJIoBa  MOXKE  TOCUJIIOBAaTHCS 32  PaxXyHOK
MIPOTHO3YBaHHS JOXOMIB 1 BUTpAT, OIIHIOBAHHS PU3UKIB Ta BUSBJICHHS HETHIIOBHX
¢dinancoBux omepariii. BuxopuctaHHs BIANOBIZHUX Mojene  3abesneuye
iHbopMaIliiHy OCHOBY Ui YHOpaBiiHHSA (DIHAHCOBUMH pEeCcypcaMu Ta 3HUKCHHS
MOTEHITIHHUX BTPAT.

[HHOBaIIMiHA CcKiIag0Ba (OPMYETbCS Yepe3 aHalll3 PUHKOBOI, CIOYKHMBYOI Ta
TEXHOJIOT14HO1 1H(popMallii. BUsSBIEHHS] HOBUX TEHJEHUIN 1 HE3aI0BOJICHUX MOTPEO
CTIIO’KMBAYIB CTBOPIOE MOXKIIUBOCTI JJI TIOUTYKY MEPCIEKTUBHUX HAIPSIMIB PO3BUTKY
MPOJTYKIIii, MOCIYT 1 O13HEC-PIIICHb.

VYrpaBiaiHChKO-aJJaiTUBHA CKJIaJI0Ba XapaKTEePU3y€ 3/IaTHICTh MIANPUEMCTBA
OMEpaTUBHO pearyBaTM Ha 3MIHM 30BHINIHBOTO Ta BHYTPIIIHBOTO CEpPEIOBUIIIA.
[Iporno3ni momeni, kiacudikaiis Ta BUSBICHHS aHOMalliid 3a0e3NeuyioTh paHHE
oTpuMaHHs 1HoOpMaIlii TPO TMOTEHIIWHI PU3UKA W BIIXWICHHS, CIPUSIOYH
MIJBUILIEHHIO OOTPYHTOBAHOCTI YIIPABIIHCHKUX PIIICHbD.

3a3HayeH1 CKJIaJIOBI € B3aeMONOB's13aHMMU. Hampukiaza, TouHIIe TporHo3yBaHHs
MOMHUTY MOXE OJHOYACHO TMOJIIMIITYBaTH BUPOOHWYE IIJIAHYBAaHHSA, ONTHMI3yBaTh
3amacy, 3MEHIIYBaTH BHUTPATH Ta CIPHUATH MiJBHUINEHHIO SKOCTI OOCITYTOBYBaHHS
KJIIEHTIB. BiAMmoBigHO, pe3yibTaTh 3aCTOCYBaHHS MAIMHHOTO HAaBYaHHS MOXKYTh
BILJIMBATH HA JIEKiJIbKa KOMIIOHEHTIB KOHKYPEHTOCTIPOMOKHOCTI OJTHOYACHO.

Ha ocHOBI y3aranbHeHHsI 3a3HaYCHUX B3a€MO3B'S3KiB 3aPOTIOHOBAHO PO3TISAATH
MeXxaH13M (OpMYBaHHS KOHKYPEHTHHMX IEpeBar siKk MOCHIJAOBHICTh: BEJIUKI JaHI —
MallliHHE HAaBYaHHS — aHAJITUYHUI pe3ynbTaT — YMPaBIIHCHKE PIIIEHHS — 3MiHA
MMOKA3HUKIB JIISUTBPHOCTI — €KOHOMIUYHHMM €()eKT — MOCHJICHHS BIAMOBIAHOT CKIa0BOT
KOHKYPEHTOCIPOMOKHOCTI.

KitouoBor0 JTaHKOIO IILOTO MeEXaHi3My € TpaHchopmailiss aHATITHIHOTO
pe3yibTaTy B yHPaBIIHCHKE PillIeHHs. SKI0 pe3yiabTaTH MOJEll HEe IHTeTPOBaHi B
O13Hec-mpoiiecu, cam (PaKT BUKOPHUCTAHHS MAIIMHHOTO HAaBYaHHS HE 3a0e3reuye
MIJBUILEHHS KOHKYPEHTOCIPOMOXHOCTI. TOMY OIIIHIOBAaHHS PE3yJIbTaTUBHOCTI
BIIPOBA/DKEHHSI Mae IMepeAdavaTd 3iCTaBICHHS OYIKyBaHUX 1 (PAKTUYHUX 3MIH
MOKa3HUKIB JISJIbHOCTI 3 BUTpaTaMu Ha PO3pOOJIEHHS, IHTErpalilo Ta MiATPUMKY
BIJIITOBIJHUX TEXHOJIOTIM.

Peanizallisi KOHKYpEHTHOI'O TMOTEHIlaly MAaIlMHHOTO HaBYaHHS 3aJICKHUTh BiJl
AKOCTI Ta aKTYaJIbHOCT1 AaHUX, TEXHOJOTTYHOI i KaJpOBOi TOTOBHOCTI MIANPUEMCTBA,
€KOHOMIYHOI JOIIBHOCTI BIPOBAIKCHHS, 1HPOPMAIIIHOI OE3MeKH Ta MO>KJIUBOCTI
iHTeprnpeTanii pe3ynbTariB Mojenei. HemocratHs yBara a0 MHX YMOB MOXE
0OMeXyBaTH MPAKTUYHY LIHHICTh AHAITUYHUX PIIIEHb [5; 7].

OTxe, MallTMHHE HABYAHHS Ta aHANI3 BEJIMKUX JIAHWUX JOIUIHHO PO3TISIATH SIK
THCTPYMEHTH aHAJITUIHOTO 3a0€3MeYeHHs] KOHKYPEHTOCIIPOMOKHOCTI MAMPHUEMCTBA.
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IxHili BIUIMB Mae OMOCEPEIKOBAHUIN XapaKTep 1 peali3yeThcsl yepe3 yNpaBIiHCHKI
pIIIEHHSI, 3MIHU ONepaIiiHuX 1 H1HAHCOBUX IMOKA3HHUKIB Ta OPMYBaHHS EKOHOMIYHUX
pe3yJIbTaTiB.
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Problem statement. Friction sheet feeders are used in folding, collating, binding
and other post-press machines, as well as in small-format printing equipment, where
sheets must be separated one by one from a stack with a simple design and a moderate
cost of the device. Since the productivity of printing and packaging machines is largely
limited by the capabilities of the sheet feeding system [1], improving the operability of
this unit directly affects machine productivity, the share of defective output and
downtime. The main failures of friction feeders are a missed sheet, double feeding,
sheet skew, and a gradual decrease in feeding reliability caused by wear and
contamination of the friction elements. The improvement of the operational properties
of printing equipment has been addressed in works by Ukrainian authors [2]; for
friction feeders it means, first of all, preserving the stability of frictional interaction in
the “feeding element — sheet — sheet — retard element” system throughout the entire
service life.

Analysis of recent research and publications. The physical basis of frictional
separation is the relationship between friction coefficients: the coefficients of friction
of the feeding and retarding elements with paper must exceed the coefficient of friction
between sheets [3]. For a system with a feed roller and a retard roller connected to a
torque limiter, the patent literature gives the conditions for feeding the first sheet and
returning the second one, together with their correction for the adhesion force between
sheets; it is shown that the growth of adhesion with a variety of papers shifts the
working region toward higher loads and torques, which increases the requirements for
preserving the friction coefficient and the wear resistance of the rollers [3]. The
physical causes of variability of the friction coefficient of rubber elements are
summarized in the review [4]: the friction coefficient of rubber is formed by
viscoelastic and adhesive components and depends on sliding speed, temperature,
surface condition and contamination; “static” friction depends on the contact history,

197



MECHANICAL ENGINEERING
THE MODERN DIMENSION OF INTERDISCIPLINARY RESEARCH: FROM THEORY TO
PRACTICE

and the wear rate of rubber is strongly related to the friction coefficient [4]. For
conditions of uncertain friction, a stochastic algorithm has been proposed that repeats
simple “feed — return” operations while monitoring sheet overlap by high-speed vision;
a single sheet was experimentally separated from a stack of small-format samples [5].
An alternative approach is air loosening of the stack: for a stack of paper labels it was
shown that the viscous force of the air flow provides the initial separation, and the
throughput exceeds 3600 sheets/min at a reliability of 99.99% [6]. At the same time,
according to the results of the review, comprehensive studies that combine material,
design and control measures specifically for friction feeders of printing equipment are
insufficiently represented in the available sources of recent years; a significant part of
the results relates to office equipment and requires adaptation.

Aim of the work. To determine the ways of improving the operability of friction
sheet feeders on the basis of an analysis of the conditions of sheet-by-sheet separation,
the factors of degradation of the friction pair and modern approaches to materials,
design and control, and to propose a calculation estimate of the operability margin.

Main body. 1. Operability conditions and the pressing-force “window”. According
to the model of a system with a feed roller and a retard roller [3], feeding of the first
sheet is possible if the feeding force, equal to the product of the friction coefficient p,
and the pressing force Pp, exceeds the total resistance - the return force T4 of the torque
limiter and the resistance between sheets; return of the second sheet is ensured if T
exceeds the total force transmitted to the second sheet. Taking into account the
adhesion force between sheets Q [3], these conditions take the form:

Pe> Ty + G + 0) / i, (1)
Py < (Ty—20)/u, — 3G, )

where Py is the pressing force of the retard roller against the feed roller; Ta is the
return (retarding) force; G is the weight of a sheet; L., 1, are the coefficients of friction
“roller — sheet” and “sheet — sheet”; Q is the adhesion force between sheets,
independent of the load [3]. Inequalities (1), (2) define a “window” of forces [Pmin;
Pmax] between the non-feed boundary and the double-feed boundary. For friction
feeders with a stationary retard pad, Ta should be replaced by the friction force of the
pad, and conditions (1), (2) should be used as a calculation analogy. Taking into
account the scatter of parameters, it is proposed to estimate the “worst-case”
boundaries of the window:

P*min = (Tmax + ,up,maxG + Qmax) /,ur,min, (3)
P*max = (Tmm - 2Qmax) /,up,max - 3G: (4)

and the feeder is considered operable if P* i, <P < P*,4. Then a decrease in Ly min
caused by wear and contamination raises P*,i,, while an increase in Qmax and iy max for
new (glossy, coated) papers simultaneously raises P* i, and lowers P* ., narrowing
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the window. The critical value of the friction coefficient of the feeding element at a
given Pg, and the service life by the friction criterion N, are determined as:

Urer = (Tmax + ,Up,maxG + Qmax) /PB’ ,Ur(Nres) = WUrcr (5)

where N 1s the number of fed sheets. The optimal pressing force, which gives the
largest minimum margin to both boundaries, corresponds to the middle of the window:
PB,opt = (P*mzn + P*max) /2. (6)

To compare design variants and operating modes, it is convenient to use the relative
width of the window:

Kw = (P*max - P*mm) / (P*max + P*min)’ (7)

with operability preserved at Ky, > 0, and the minimum permissible value of Ky, to
be established from tests of a specific feeder. For illustration, consider a calculation
with conditional (non-experimental) initial data: G = 0.05 N; Tpin = 2.0 N; Trax = 2.4
N; Qmax = 0.1 N; ppmax = 0.45. For a new feeding element (prmin = 1.2), Egs. (3), (4)
give P*in = 2.10 N and P*,,x = 3.85 N, 1.e. the window is 1.75 N (K, = 0.29), and Eq.
(6) gives Ppopt = 2.98 N. After wear and contamination, when i, min has dropped to 0.8,
P*in rises to = 3.15 N at an unchanged P* ., the window shrinks to 0.70 N (K, =
0.10), and with the setting unchanged at Pg = 2.98 N, Eq. (5) shows that feeding
becomes unreliable already at p, < 0.85. The example shows that even a moderate
decrease in the friction coefficient can exhaust the operability margin, and that the Py
setting must be checked and adjusted periodically.

2. Factors that narrow the window and limit service life. The main factor is the
decrease of p, due to wear of the rubber layer and adhesion of paper dust: preserving
the friction coefficient during feeding and reducing the influence of paper dust is
central for feed rollers [3]. The retard roller wears faster than the feed roller because of
the higher load, so it is its wear that determines the long-term stability of separation
[3]. As benchmarks for testing, [3] used retention of the feed roller friction coefficient
of not less than 1.0 after 40,000 sheets and a change in the outer diameter of the retard
roller of not more than 0.22 mm,; the tests were carried out at 22 °C / 55% and 10 °C/
15% relative humidity, when dust adheres to the roller more easily [3]. The second
factor is the variability of rubber friction with speed, temperature, contact history and
contamination [4], which is why the coefficients pu, must be determined at the real
feeding speed and temperature rather than only from reference values. The third factor
is the variety of papers: growth of the adhesion Q between sheets shifts the window
toward higher loads [3]. In addition, the load on the feeding element changes as the
stack height decreases; this is not reflected in (1) — (5) and requires separate
consideration.

3. Ways of improvement. Materials of friction elements. For feed and retard rollers,
rubber compounds based on ethylene-propylene-diene rubber with low-viscosity
softeners (kinematic viscosity 10 — 60 mm?/s, preferably 10 — 30 mm?/s) are justified,
with the criteria of a 30% modulus at —40 °C of not more than 0.94 MPa and a ratio of
the dynamic modulus at 22 °C to the softener content of not less than 0.008 MPa/phr;
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the carbon black content is recommended to be limited to 3 parts by weight in order to
avoid coloring the roller and slip marks on paper, and secondary vulcanization should
be used to remove components that bleed to the surface [3]. Since these criteria were
established on rollers of copying equipment [3], for feeders of printing machines
(greater stack mass, higher speeds, dusty papers) they must be verified by tests.

Design measures. It is advisable to use a two-stage scheme “picking from the stack
- separation in the gap between the feeding and retard elements™ [3] and to stabilize Py
by a spring unit with automatic wear compensation so that the operating point remains
inside the window (3), (4) as the roller diameter decreases. Replaceable modules of the
retard element and a microrelief on the working surface for accumulating paper dust
are useful, since they increase the stability of p, between maintenance operations.

Auxiliary loosening of the stack. Air loosening [6] reduces the influence of the
adhesion Q and of the sticking of the top sheets, which makes it possible to reduce the
requirements for P and to widen the window (1), (2). The effectiveness of such a
combined “friction + air” scheme for the papers and formats of printing machines must
be confirmed experimentally, because the results of [6] were obtained for a stack of
labels.

Feedback control. Instead of rigid settings, it is advisable to monitor double feeding
and missed sheets (with optical or ultrasonic sensors) and to adjust P or T4 toward
Pg,opt; for critical modes, “feed — return” operations can be repeated under control of
sheet overlap on the principle shown in [5], which reduces the dependence of reliability
on the uncertainty of friction coefficients.

Operational diagnostics. The following sequence is proposed: 1) determine p., L,
and Q for the range of papers in use; 2) calculate P*,,;,, P*nax by (3), (4), estimate K,
by (7) and set Pg by (6) for the least favorable paper; 3) perform service-life tests with
periodic measurement of p,(N) and of roller diameters and determine N5 by (5); 4) set
the cleaning and replacement intervals by the criteria p, < po or exceeding the
permissible change in diameter; 5) keep a record of the frequency of misfeeds and
double feeds in order to adjust the settings.

Reliability indicators. In addition to the window width, the operability of a feeder
should be assessed by the probability of failure-free sheet feeding:

Py =1— (ny, +ny /n, (8)
where n,, and nq are the numbers of misfeeds and double feeds, and n; is the total
number of feeding attempts. For comparison, [6] reports a reliability of 99.99% for the
air separation method, which corresponds to no more than one failure per 10,000
sheets; such a level is advisable as a benchmark when evaluating friction feeders.
Indicator (8) must be determined separately for each group of papers, because failures
of different nature (a misfeed due to low ., a double feed due to high adhesion Q)
depend differently on the operating mode, and their combined estimate may conceal a
violation of one of the window boundaries.
Experimental verification. To obtain the initial data for the calculation, a test rig is
needed that allows measuring the friction coefficients i, (feeding element — sheet) and
Ly (sheet — sheet), the adhesion force Q between sheets and the force T, at given
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feeding speed, pressing force and microclimatic conditions. It is advisable to carry out
a multifactor experiment whose variables are the type and grammage of paper
(including glossy and coated), relative humidity and temperature, feeding speed and
the force P, and whose responses are the frequency of misfeeds and double feeds,
u:(N), the change in roller diameter and the relative window width Ky,. This will make
it possible, using (3) — (8), to choose reasonably the material of friction elements, the
pressing force and the maintenance interval for specific equipment and the range of
papers.

Practical recommendations. For the operation of existing feeders it is advisable to
maintain stable room temperature and humidity, since dry air promotes the adhesion of
paper dust to the rollers [3]; to clean the working surfaces of the feeding and retard
elements regularly, not allowing them to be contaminated with lubricants; to replace
worn elements as a set so as not to disturb the ratio of i, and p,; after replacement, to
check and adjust the force Py according to (3), (4), (6); and for papers with increased
adhesion (glossy, coated) to review the settings separately rather than using the mode
selected for offset paper.

Conclusions.

1. The operability of a friction sheet feeder is determined by the width of the
pressing-force “window”, whose boundaries depend on the friction coefficients ., W,
the adhesion force Q and the retarding force Ta; the proposed relations (3)—(8) make it
possible to estimate the operability margin and the service life by the friction criterion.

2. The main factors narrowing the window are wear and contamination of the
friction elements, the variability of rubber friction with the operating mode, and the
growth of adhesion between sheets in modern papers [3, 4].

3. Operability is improved by a set of measures: selection of wear-resistant rubber
compounds with a stable friction coefficient [3], stabilization of Py with wear
compensation, auxiliary air loosening of the stack [6] and feedback control [5].

4. Further research should be aimed at the experimental determination of p(N), w,
and Q for the papers used in Ukraine, and at testing friction elements as part of feeders
of printing machines.
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Background. Detection of peritoneal involvement in colorectal cancer (CRC)
requires correlation of imaging, intraoperative findings and pathological findings.
According to the joint recommendations of ESGAR, ESUR, PSOGI and EANM,
computed tomography (CT) may underestimate the extent of peritoneal metastases,
particularly small implants and involvement of the bowel serosa and mesentery [1].
Likewise, the absence of macroscopically documented nodules at laparoscopy does not
establish the cellular composition of any peritoneal fluid present. A previous
publication by one of the authors addressed the clinical relevance of laparoscopy with
peritoneal biopsy and lavage analysis when imaging findings are indeterminate [2]. Of
particular interest is the diagnostic contribution of cytological examination of
spontaneously occurring ascitic fluid collected during therapeutic laparoscopic
surgery.

Objective. To present the findings of further diagnostic assessment in a case of
CRC in which cytological examination of ascitic fluid identified tumour dissemination
despite the absence of macroscopically documented peritoneal nodules.

Materials and methods. A retrospective description of a single de-identified
clinical case was prepared using material from the dissertation entitled “The Role of
Minimally Invasive Methods in the Diagnosis of Locally Advanced and Metastatic
Colorectal Cancer”. The source was a discharge summary stored in the clinical
database, which included preoperative CT findings, a description of the laparoscopic
procedure, histopathology and cytology reports, and discharge recommendations.
Three components of the diagnostic episode were compared sequentially: imaging
findings, macroscopic assessment of the peritoneum, and cytological examination of
the fluid. The primary descriptive outcome was the additional diagnostic information
provided by cytology beyond visual inspection. Frequencies, sensitivity, specificity
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and measures of treatment effectiveness were not calculated on the basis of a single
case.

Results. Preoperative CT revealed a colorectal tumour, regional lymphadenopathy,
signs of large bowel obstruction and a small amount of free fluid. Laparoscopic anterior
resection of the rectum was performed the following day. During surgery, up to 300
mL of pale yellow ascitic fluid was aspirated and submitted for cytological
examination. The operative report described the peritoneum as smooth and glistening,
with no pathological lesions; no hepatic metastases were documented on visual
inspection and palpation using laparoscopic instruments. Thus, the fluid was collected
in the absence of a macroscopically identifiable peritoneal target for directed biopsy.

Histopathological examination of the resection specimen confirmed moderately
differentiated rectal adenocarcinoma invading the surrounding adipose tissue, with
metastases in 2 of 24 regional lymph nodes examined; the report recorded pT3 pN1b,
G2. The resection margins, including the circumferential margin, were reported as
negative. These findings characterise the primary tumour and regional involvement and
are considered separately from the peritoneal fluid findings.

On postoperative day 4, the cytology report became available and described
cellular findings consistent with dissemination of an adenocarcinoma. Accordingly,
within a single diagnostic episode, a discrepancy was documented between the absence
of macroscopically described peritoneal nodules and positive ascitic fluid cytology.
This additional finding was obtained by examining material collected during an
ongoing therapeutic laparoscopic procedure. The discharge summary recommended
further assessment and systemic anticancer therapy under oncological supervision.
This record does not establish that the cytological findings caused the treatment
recommendation, nor does it confirm that the recommended therapy was actually
administered.

Discussion. The original finding of this report is the documented additional
diagnostic contribution of cytology in a specific clinical episode. Visual inspection
described the condition of the surfaces examined, whereas cytology provided
information on tumour cells in the fluid. A positive cytological result does not replace
histological examination of a peritoneal implant and does not establish the Peritoneal
Cancer Index. Similarly, the absence of visible nodules does not permit the cellular
composition of the fluid to be retrospectively considered negative. No separate staging
laparoscopy was performed in this case: the diagnostic component was incorporated
into resection of the primary tumour.

Previously published series by the authors, each based on a defined sample, provide
quantitative context. In the General Surgery article, peritoneal carcinomatosis was
morphologically confirmed in 19 of 22 patients with suspected involvement (86.4%),
and treatment strategy was changed after laparoscopy or mediastinoscopy in 29 of 37
patients (78.4%) [2]. In the Ukrainian Scientific Medical Youth Journal publication,
which included 26 surgical episodes in 25 unique patients, the median length of
hospital stay was 8.5 days following minimally invasive procedures and 10.5 days
following open surgery; the difference was not statistically significant (p = 0.289) [3].
A study of surgical staging in locally advanced CRC examined the additional value of

204



MEDICINE
THE MODERN DIMENSION OF INTERDISCIPLINARY RESEARCH: FROM THEORY TO
PRACTICE

minimally invasive verification in patients with indeterminate imaging findings [4].
These figures derive from the respective publications; they are not results of an analysis
of the present case or of the dissertation cohort currently being expanded.

Hentzen et al. demonstrated the value of diagnostic laparoscopy in selecting
patients with colorectal peritoneal metastases for cytoreductive treatment and reducing
the rate of non-therapeutic laparotomy [5]. However, selection for such treatment and
cytological verification of peritoneal fluid serve different purposes. The prospective
multicentre study by Kobayashi et al. evaluated the prognostic significance of
peritoneal cytology following curative resection of stage II-III CRC [6]. Its findings
should not be directly extrapolated to the diagnostic accuracy of examining
spontaneously occurring ascites in the present case.

Detection of tumour cells requires further correlation with other staging findings
and multidisciplinary treatment planning. The ASCO guideline supports cytoreductive
surgery combined with systemic therapy in selected patients in whom complete
resection of peritoneal disease is feasible and who have no extraperitoneal metastases
[7]. Therefore, confirmation of malignancy in a peritoneal specimen does not, by itself,
determine resectability or dictate a single treatment option.

Limitations. This report describes a single case reviewed retrospectively. The
available information does not allow assessment of the frequency of discordant
findings, the diagnostic accuracy of cytology, the independent impact of this
examination on treatment, or long-term outcomes. In the absence of histological
examination of a peritoneal implant, the finding is limited to positive fluid cytology.
Expansion of the overall dissertation database does not alter the description of this
documented episode; however, generalisation to the cohort requires a separate analysis.

Conclusions. In the reported case, cytological examination of ascitic fluid
collected during laparoscopic resection for CRC identified tumour dissemination
despite the absence of macroscopically documented peritoneal nodules. This
observation demonstrates the additional information provided by cytological
examination beyond visual inspection and supports the need to distinguish between
their findings when refining disease staging. The result relates to a specific clinical
episode; its reproducibility and clinical significance at the cohort level require further
investigation.
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ABSTRACT

Genomic surveillance is one of the key tools of modern epidemiological
monitoring, enabling the identification of genetic variants of infectious disease
pathogens, tracking their circulation, spread and evolution, and providing scientific
evidence to support preventive and outbreak response measures. This study describes
the development of genomic surveillance in Kazakhstan and the results of its
systematic implementation. From 2024 to the first half of 2026, 621 viral samples were
sequenced. The data revealed a shift in measles virus genotypes from D8 to B3, genetic
drift in A(H3N2) influenza viruses, a replacement of the LF.7 lineage by the
recombinant XFG lineage of SARS-CoV-2, and a high prevalence of genetic
determinants of multidrug resistance in methicillin-resistant Staphylococcus aureus
(MRSA) isolates. Priority areas for further development are expanding sequencing
capacity, integrating genomic, epidemiological and clinical data, and strengthening
bioinformatics infrastructure.

Keywords: genomic surveillance, sequencing, NGS, genomic epidemiology,
influenza, measles, SARS-CoV-2, RSV, MRSA, antimicrobial resistance, Kazakhstan.

INTRODUCTION

The COVID-19 pandemic marked a breakpoint for genomic surveillance, and the
World Health Organization (WHO) has set the goal that by 2032 all Member States
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have timely access to genomic sequencing for pathogens with pandemic and epidemic
potential [1].

In Kazakhstan, sequencing technologies have been introduced gradually.
Sequencing of influenza viruses was initiated in 2015 [2,3], followed by measles virus
sequencing in 2016 [4] and SARS-CoV-2 sequencing in 2020 during the COVID-19
pandemic [5,6].

Since 2024, a new stage of development has begun with the establishment of
systematic, state-funded genomic epidemiological surveillance under a government-
funded programme, providing for regular sequencing of priority pathogens based on
epidemiological data. In 2025, this area was expanded through the introduction of
whole-genome sequencing of antimicrobial-resistant microorganisms, particularly
methicillin-resistant Staphylococcus aureus (MRSA) isolates collected within the
sentinel epidemiological surveillance system for antimicrobial resistance in the
Republic of Kazakhstan. This is particularly relevant given the global burden of
antimicrobial resistance, which was associated with an estimated 4.71 million deaths
worldwide in 2021 [7]. In Kazakhstan, published genomic data on S. aureus remain
limited and largely come from non-clinical sources, such as food products [8].

OBJECTIVE

To present the key stages in the development of genomic surveillance in
Kazakhstan, the results of its systematic implementation, and priority areas for further
development.

MATERIALS AND METHODS

An analysis was conducted of genomic surveillance data generated by the reference
laboratories of the Branch “Scientific and Practical Center for Sanitary and
Epidemiological Expertise and Monitoring”, RSE on REM “National Center for Public
Health” of the Ministry of Healthcare of the Republic of Kazakhstan. Sequencing
results for influenza viruses, measles virus, SARS-CoV-2 and respiratory syncytial
virus (RSV) were analyzed using Next-generation sequencing (NGS) technologies and
modern bioinformatics methods [9]. In addition, molecular genetic analysis of MRSA
isolates obtained in Almaty, Shymkent and Aktau within sentinel epidemiological
surveillance for antimicrobial resistance was performed to identify genetic
determinants of antimicrobial resistance.

RESULTS AND DISCUSSION

From 2024 through the first half of 2026, a total of 621 viral samples were
sequenced, including 174 samples in 2024, 259 in 2025, and 188 during the first half
of 2026.

In 2024, whole-genome sequencing was introduced for influenza viruses and
SARS-CoV-2, while in 2025 whole-genome sequencing of respiratory syncytial virus
was performed for the first time in Kazakhstan.

Measles.Genomic surveillance of measles virus demonstrated changes in the
genotype structure of circulating viruses: the predominance of genotype D8 in 2024
(86%) was replaced by genotype B3 in 2025 (88.8%). Earlier studies had also recorded
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the circulation of both genotypes in Kazakhstan, with D8 predominating during the
2015-2016 and 2018 outbreaks and B3 detected as a minor genotype [4,10]. Co-
circulation of genotypes continued to be detected in 2026, confirming the need for
continuous molecular genetic surveillance to assess patterns of virus introduction and
transmission.

Influenza. Analysis of influenza viruses during the 2025-2026 epidemic season
identified evidence of genetic drift in A(H3N2) viruses, which is important for
monitoring the antigenic evolution of circulating strains and assessing their match with
vaccine components. This is consistent with the rapid genetic turnover of A(H3N2)
clades previously described in Kazakhstan [3,11,12].

SARS-CoV-2. Genomic surveillance of SARS-CoV-2 demonstrated a dynamic
shift in circulating genetic variants, from predominance of the LF.7 lineage to the
spread of the recombinant XFG lineage, confirming the ongoing evolution of the virus
and the need to maintain molecular surveillance. XFG, a recombinant of the LF.7 and
LP.8.1.2 lineages, was designated a variant under monitoring by WHO in June 2025,
with the additional public health risk assessed as low [13].

MRSA. Sequencing of MRSA isolates obtained in Almaty, Shymkent and Aktau
revealed widespread genetic determinants of multidrug resistance and evidence of the
emergence of persistently circulating clones.

The following findings were identified:

1. 100% of the isolates carried tet-group determinants associated with resistance to
tetracycline-class antimicrobials;

2. 95% carried mecA and blaZ, associated with resistance to the majority of
commonly used B-lactam antimicrobial agents;

3. 68% carried InuA, associated with resistance to lincosamides;

4. 5-10% carried additional resistance determinants — ermX, mecR1, mphC, AAC
(6")-Ie-APH (2")-Ia, SAT-1, mphE and dfrA1 — associated with resistance to selected
antimicrobial agents from the macrolide, aminoglycoside, streptogramin and
trimethoprim groups.

These findings demonstrate the need to integrate genomic surveillance of
antimicrobial resistance with phenotypic antimicrobial susceptibility testing and
epidemiological data [7,8].

CONCLUSIONS

The development of genomic surveillance in Kazakhstan is characterized by a
transition from the gradual introduction of sequencing for individual pathogens to the
establishment of a systematic, state-supported genomic epidemiological surveillance
system, in line with the WHO global strategy [1].

The data generated enable monitoring of the genetic structure and evolution of
circulating pathogens, identification of shifts in genotypes and variants, assessment of
molecular epidemiological links, surveillance of the spread of genetic determinants of
antimicrobial resistance, and improvement of epidemiological response measures.

The high prevalence of genetic determinants of MRSA resistance to B-lactams and
tetracyclines indicates a risk of reduced effectiveness of standard empirical
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antimicrobial therapy and highlights the need to guide treatment decisions using
laboratory antimicrobial susceptibility testing and national antimicrobial resistance
surveillance data [7].

Priority areas for further development include increasing sequencing capacity and
geographical coverage, expanding the range of pathogens under surveillance,
integrating genomic, epidemiological and clinical data, strengthening national
bioinformatics infrastructure and human resource capacity, and further integrating
genomic surveillance of antimicrobial resistance into the epidemiological surveillance
system of the Republic of Kazakhstan.
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[Ipeexnamncia (IIE) — me MynbTHCHCTEMHE 3aXBOPIOBaHHS, LIO0 € OJHIEIO 3
MPOBIAHUX MPUYUH MATEPUHCHKOI Ta MEPUHATAIBLHOT 3aXBOPIOBAHOCTI 1 CMEPTHOCTI [ 1,
[IE po3rasgaioTh K HE3aJNeKHUN TeHAepHO-cnelupiyHuil (akTop pHU3UKY
CeplEBO-CYAMHHUX moaii. JlochipkeHHsT AOBEIM, IO JKIHKM 3 TecTallliHUMHU
rinepTeH3UBHUMHU PO3JalaMd MaloTh B 2-4 pa3u BUIIUI PU3UK CEPLIEBO-CYIUHHUX
3aXBOPIOBaHb. SIK BIIOMO, JTOBIOCTPOKOBI CEpIIEBO-CYJAMHHI HACTIJAKU HE JUIIE
BIUTMBAIOTh HA MATip, ajieé il BOJHOYAC CTBOPIOIOTH HeOe3meKy /i i nutunu. OTxe,
noTeHIiiH1 Hachiaku [1E cTaHoBIATH BeaMKy 3arpo3y Juisi MaTepiB Ta iXHIX JITEH,
MEINYHOI CHCTEMHU Ta CycHulbcTBa B ycboMy cBiTi [3]. Crparterisi CKpUHIHTY Ta
npodimaktuku [IE moOpe cnpuiiMaeThCsi BENMKOIO KIJTBKICTIO JKIHOK 3 PI3HUM
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CTHIYHUM MNOXOjpKeHHsAM. CIiJl 3a3HAYUTH, IO HU3BbKI 03U aleTUIICAIIIUIOBOI
kucnotu (AK) BBakarOThCsi O€3MEYHUM BTPYYAHHSIM Tij 4ac BaritHocTi. OJHaK €
JOCIIIDKEHHS, K1 CBIIYaTh, 10 BIPOBAKCHHS TaKOi cTparerii He IMOB'sA3aHe 3i
3Ha4YHUM 3HIKEeHHIM yacToTH [1E, ane Ha etani npodinakTuky HU3bKUMH J03aMu AK
e(eKTUBHO 3HUXKYE ii yacToTy Ha 41% cepell )KIHOK 3 BUCOKUM pU3UKOM [4]. B Hami
KpaiHi, y BIAMOBITHOCTI 31 CTAHAAPTOM MEIMYHOI JOIMOMOTH, BariTHIA TPyIu PU3UKY
pexkomenaoBaHna g03a AK ckiamae 100-150 mr Ha 100y 1104HS BBEYEpi, MOUYNHAKOYH 3
12 Ta 10 36 TwxHiB BaritHOCTI. [i Ipu3HaueHHs OTpebye 36iNbIIeH S 1031 (POITieBOT
kucnotu A0 800 Mkr Ha 100y. [lo rpynu pusuky BuHukHeHHs [1E BiTHOCSATHCS KIHKH,
SK1 MAIOTh IIOHAWMEHINE OJUH (HaKTOp BUCOKOTO pU3HKY (IyKpoBui miader 1 abo 2
TUIy, XpOHIYHA apTepiajbHa TIMEepPTEH31s, TINEPTeH3UBHI pO3Nagu TMiA dYac
nonepenHboi(ix)  BariTHOCTI(eil), XpoHIYHa  XBOpoOa  HHUPOK, AyTOIMYHHI
3aXBOPIOBaHHS (CUCTEMHUN 4YEpPBOHMI BOBYAK, AHTH(POCQOJIIMIIHUNA CHHAPOM,
OararoruliIHa BariTHICTh) a00 ABa (paKTOpu MOMIPHOTO PU3HKY (IIepIia BariTHICTb, BIK
BariTHO1 iHkU 40 pOKIB Ta cTapiile, IHTEpBaJ Mik BariTHoCcTsIMHU Ouibiie 10 pokis,
IMT 35 xr/m? aGo Oinblne TpW NEPIIOMY 3BEPHEHHI J0 JKIHOYOI KOHCYJIbTAIIli,
cimeitauit anamues I1E) [5, 6]. Ha ckoroHi 1oBeieHO, 1110 1I0/IeHHE 3acTocyBaHHs AK
B HU3BKHUX JI03aX II1]] YaC BariTHOCTI BBAXKAETHCS OC3IMEUHUM 1 Ma€ HU3bKY HMOBIPHICTh
CEepHO3HUX YCKIAAHEHb Y MaTEP1 UM II0/a, MTOB'I3aHUX 13 3ACTOCYBAHHSM Mpenapary.
Opnak, 3a BigcyTHocTi (pakTopiB BHUcOkoro pusuky IIE, cydacHi naHi He
MIATBEPAKYIOTh BHUKOpUCTaHHA npoduiaktiuHo AK B  HM3BKMX J03ax A
3ano0iraHHsl paHHIM BTpaTaM BariTHOCTI, 3aTPUMLII POCTY IJI0/1a, MEPTBOHAPOIKEHHS
ab0 nepeayacHuX mojoris [7, 8]. OCKUIbKM HAKONMUYYIOTHCS JOKa3u MPO(LIaKTUKA
ITE AK, HemonaBHe TOCHIIKEHHSI BUBYAIO HOTO e(EeKTUBHICTh y 03ax 150 mr, 110
BHUIIIE, HIXK OyJI0 pekoMeHAoBaHe paHime. OgHaK TpUBAIOTh 1€0aTH IOAO0 TOTO, AKY
703y Tpenapary CiiJi BUKOPUCTOBYBATH IIiJ Yac BariTHOCTI Ta KOJM TMOYHMHATH
Tepamito. PexoMeHnamii 1010 MNpo@pUIaKTUYHOTO MOro 3acTOCYBaHHS BariTHUM
KIHKaM JCIIO0 BIIPI3HSAIOTHCS, HANIPUKIIA, 3ajie’kKHO Bij kpainu [9, 10]. Cnenudiune
no3yBanHs AK ta mpodimaktuka I1E BuBUamucs B paHIOMI30BaHUX JOCTIIKCHHSX.
KiHkH, SKUM BHNAIKOBHUM YHHOM HOro mpu3Haudaiud B 1031 150 mr, crocrepiranm
sumwkenHs pusuky IIE na 62% (BP 0,38). IIpu Bcix mozax AK cnocrepiranocs
MakcumaibHe 3HWKeHHs pu3uky I[IE Oynb-sxoro recramiiinoro Biky Ha 30% [11].
MixuapoaHoto ¢ezaepaiiieto rinekosorii Ta akymepcTta (FIGO) micns ckpuHiHTy Ha
nepenuacHy [IE jkiHkam 3 BHCOKMM PHU3MKOM PEKOMEHIOBaHO Tpu3HaueHHs AK,
noynHatoun 3 11-14 TuxHIB BaritHocTi, y A031 150 Mr moBeuopa g0 36 THXKHIB
BaritHocTi. KpiM TOro, KiHKaM pPEKOMEHJI0BaH1 J00aBKHU KaJbIlll0, 10 MOXKYTh
BIUIMHYTH Ha YacTOTy K paHHbOi, Tak 1 mi3Hboi [IE [1]. IlepopanbpHuii npuiiom
KaJIbI[II0 PEKOMEHAYETHCS SIK JOJATKOBUU TPOQIIaKTUUHUM 3aci0 >KiHKaM 3
HEJIOCTATHIM MOTO CIOKUBAHHM 3 Dkero [ 12-17]. B rpynax HaceleHHs 3 HEJOCTaTHIM
CIIOKMBAHHSM KaJbIlito 3 ixero (meHme 600 mr Ha m00y) m1s 3HMKeHHS pusuky [1E
BariTHUM 13 16 THXKHIB 1 10 PO3POKEHHS PEKOMEHIYETHCS IIOJICHHUIA TIPUIIOM HOTO
npenapariB B 7031 1,5-2 Tp. B mepepaxyHKy Ha €JIEMEHTApHUU KambIliid (mia dac
npuitomy ki) [5, 6]. 3a pesynbraramu cuctemaTuaHoro Cochrane orysmy Oyso
MOKa3aHo, 10 MPUITOM T0OABOK KaJIbIIII0 JO BariTHOCTI Ta Ha paHHIX TEPMiHAX MOXKE
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3HM3UTH pu3UK po3BUTKY [IE y xiHOK a00 BTpaTH BariTHOCTI Ha OyAb-sIKOMY TE€PMiHi
rectanii. OgHak, HasBHI JaHI HE IMIJTBEP/KYIOTh 1 HE CIPOCTOBYIOTH 3HAUYCHHS
PYTHHHOTO BUKOPUCTAHHS JI00aBOK KaJBIIIIO SIK JI0 3a4aTTs, TaK 1 HA paHHIX TEpMiHAX
BaritHOCTi [18]. lpuifom kamnbiito crpusiB 3HWKEeHHIO pu3uky [IE Ha 49%, pusuky
recTailiiinoi rineprensii — Ha 30% nopiBHAHO 3 Twanedo. Kpim Toro, cnocrepiranacs
TEHJICHIIS A0 3HUKEHHS YaCTOTH MepeT4acCHUX MOJIOT1B, CTUMYJISIIIT MTOJIOT1B, HU3bKO1
Baru Mpu HapoOJHKEHHI, MEePUHATATBLHOI CMEPTHOCTI Ta MAaTEPUHCHKOI CMEPTHOCTI B
rpymi, sKa oTpuMyBaia 100aBku kanblito [19, 20].

BuchHoBok

OT>xe BariTHUM IPYIM BUCOKOTO PU3HMKY PO3BUTKY MpEEKIaMIICii, CIIi/1 Ha/laBaTh
BIIMOBIAHY 1HGOpMAII0 Ta PEKOMEHAYBAaTH IIOACHHU MPHUIOM HHU3BKHUX 103
AUETUICATILMIIOBOI KUCIIOTH 3 PaHHIX TEPMIHIB BariTHOCTI, IO € Hale()EeKTUBHIILIUM
cnocobom 3amobiranHs mnpeeksamicii. Kpim Toro, iHKkamM 3 HEIOCTATHIM
CHOKMBaHHAM Kajblito 3 ke (MeHme 600 mr Ha 100y) peKkoMeHIoBaH1 J100aBKU
KaJIBI[1}0, 110 MOXKYTh BIUNIMHYTH Ha YaCTOTY SIK PAHHbBOI, TaK 1 MI3HBOI MPEEKIaMIICIi.
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HAJJIMINIKOBA MACA TIJIA TA OXKUPIHHA Y JITEM:
BIKOBI U CTATEBI OCOBJIMBOCTI 3A JTAHUMHA
AHTPOITIOMETPUYHOI'O OBCTEKEHHSA

Yepuenko Jlapuca MukosiaiBHa
KaHJUJaT MEAUYHUX HayK, JOLEHT, aCUCTEHT Kadeapu nexiarpii Ne2
Harmionansuuit Mmenuunuii yHiBepcuret imeHi O.0. boromonblis

Bsazoscbka €anszaBera LiutiBHa
CTYJCHTKA MEIUIHOTO (DaKyIbTETy
Harmionansauit Mmeauunuii yHiBepcuteT iMeH1 O.0. boroMosnbiis

Beryn

AKTyanbHICTh MTPOOJIEMH HAJIJTUIIIKOBOI MAacH TUJIa Ta OXKUPIHHS B JUTAYOMY BIIll
Ha0yBae rio0aabHOro na”aeMiyHoro xapakrepy B X XI cromitti [1]. 3rigHo 3 1aHUMH
BcecBiTHBO1 opranizaiiii oxoponu 3710poB'ss (BOO3), kiIbKICTh AITEH Ta MIJJITKIB 13
HaJUIMILIKOBOIO MACOI0 T1Ja CTPIMKO 3POCTAa€ y BCIX KpaiHaX CBITY, HE3AJIEKHO BlJ
PIBHS €KOHOMIYHOTO PO3BUTKY. OXHUpPIHHS B AUTHHCTBI € HE JIMIIE ECTETUYHOIO
po0JIeMOI0, ajie ¥ MOTYKHUM MPEAUKTOPOM PO3BUTKY CEPHO3HUX METAOOTIYHUX,
KapJ10BaCKyJSIPpHUX Ta €HJIOKPUHHUX TOPYIIEHb Y JOPOCIOMY Billl, BKJIIOYAIOYH
IyKpOBUM pgiaber 2-ro TUIly, apTepiajibHy TINEpTEeH31l0, IUCTINIAEMII0 Ta
HEaJIKOTOJIbHY )KHUPOBY XBOpOOY MeuiHku [2]. PanHs miarHocTHka Ta qeTaabHUN aHami3
BIKOBUX 1 CTaTeBUX OCOOJMBOCTEH aHTPOMOMETPUYHUX TOKA3HUKIB JO3BOJISIOTH
po3po0OuTH ePEeKTUBHI MPEBEHTUBHI CTpaTerii Ta TPYyNU PU3HMKY JJIsI CBOEYACHOTO
BTpy4aHHs [3].

Merta gociiazKeHHs

BusHaunTu BIKOBI Ta CTaT€B1 OCOOJIMBOCTI MOUIUPEHOCTI HAJIJTUIITKOBOI MacH Tijia
1 OXHUpIHHA y JiTed 3a pe3yJbTaTaMd KOMIUIEKCHOTO aHTPOIOMETPUYHOIO
00CTEXKEHHS, a TaKOXK OLIHUTH JUHAMIKY MOKAa3HHKIB (DI3MYHOTO PO3BUTKY B Pi3HI
BIKOBI NIEP10JI AUTUHCTBA.

Marepiaau Ta meToau

[TpoBeneno obctexennst 1250 miter BikoM Bix 6 10 18 pokiB (635 XJIOMYHMKIB Ta
615 piBuaTok), siki mepeOyBamy Ha MPOPUIAKTUYHUX OMISAX Y MeTlaTPUIHUX
3aknangax M. Oxecu. JlocikeHHS BKIIIOYAI0 30ip aHAMHECTUIHUX JTAaHUX, 3araJIbHUI
OTJISi[i Ta CTaHJAPTU30BAHE AHTPOTIOMETPUYHE OOCTEKEHHS. BuMiproBamu MOBKUHY
Tima (3picT) 3a JOMOMOrorw poctoMipa 3 TouHicTIo g0 0,1 cMm, macy Tina Ha
€JIEKTPOHHUX Barax 3 TouHicTio 70 100 r. Po3paxoByBanu inaekc macu tia (IMT) 3a
dbopmynor Kerne: macy Tina (Kr) AUTHUIM Ha KBajpaT MOBXKUHM Tuia (M?). OLiHKY
(13UYHOTO PO3BUTKY MPOBOJIUIM 3a JOMOMOTOI IIEHTWIBHMX CTaHAapTiB Ta
cTtaHfapTHUX BiaxuwieHb (SDS BMI) BianoBigHO 10 MIPKHApOAHUX Ta HalllOHATBHUX
nporokoiie BOO3 (2007) [4]. CratuctuuHy OOpOOKYy OTPUMAHMX pe3yJbTaTiB
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3MIACHIOBAIIM 13 3aCTOCYBAaHHSAM TMAKETIB MPUKIAAHUX mporpam «Statistica 10.0» Ta
Microsoft Excel.
Pe3yabTaTH 10CaigKeHHs TAa iX 00roBOpPeHHs

AHani3 OTpUMaHUX AaHTPONIOMETPUYHUX JAHUX MOKa3aB 3arajibHy TEHACHIIIIO 10
30UIBIICHHS TOIIMPEHOCT1 HAJIMIIIKOBOI MAacH Tijla Ta OXHUPIHHS cepeJl Cy4acHOTo
auTsidoro HaceneHHus [ 1, 2]. CymapHa yactoTa BUSBICHHS HAJUJTUIIKOBOI MacH Tijla Ta
OKUpIHHA B 3araibHii BuOipui ckiana 18,4% (230 miteit), npuyoMy HaJJIUIIKOBY
Macy Tizia 3adikcoBano y 11,2% o6crexenux (140 ocib), a 0KUpiHHS PI3HOTO CTYIICHS
— vy 7,2% (90 oci0).

[Ipn BUBUYEHHI BIKOBHX OCOOJMBOCTEH BCTAHOBJICHO, IO HAWOIIBIIHMN TPHUPICT
YaCTOTH OXHUPIHHA CIOCTEPITaeThCs y JBOX KPUTHYHUX BIKOBUX TMepiojax: y
MOJIOJIIOMY IIKUIBHOMY Bili (7-9 pokiB) mig vac ajanrtauii A0 IIKUIBHOTO
HABAHTAKCHHS Ta 3HIDKCHHS PYXOBOi aKTHBHOCTI, a TaKOX Yy IEpioJl CTaTEBOTO
no3piBanHs (12—15 pokiB), 10 NOB'I3aHO 3 TOPMOHAIBHOIO NIEPEOYIOBOIO OPraHI3My
Ta IHTCHCUBHHUM PocTOM [2, 3].

Posnozin 3a crarTio BUSBMB TEBHI TeHJEpHI BiaMiHHOCTI. Cepen XJIOMYMKIB
3arajbHa 4acTOTa HAJIMIIIKOBOI MacH Tila Ta OXKUPIHHS BUSIBUJIACS JCIIO BUILIOIO 1
ckinana 20,5% npotu 16,3% cepen niBuatok [4]. 3okpema, y BikoBii rpyri 10—14 pokis
a0/IOMIHAILHUNA THUI OXKUPIHHS YacTIIIE PEECTPYBABCS Yy XJIOMYHUKIB, TOAlL SIK Y
JIBYATOK y MyOepTaTHOMY MEPIOi CIIOCTEPIraBcs MEPEPO3NOIiT )KUPOBOI TKAHWHU 32
THOIIHUM THUIIOM.

BucHoBku

1. [TomupeHicTh HAJUIUIIIKOBOI MAaCH Tijla Ta OXKUPIHHA cepell 00CTEeKEHUX AiTel
cTtaHoBUTh 18,4%, 10 MIATBEPIKYE aKTyalbHICTh MPOOJEMHU M MeAlaTPUYHOI
npaktuku [1].

2. BusiBJieHO 4iTKi BIKOB1 OCOOJIMBOCTI 3 TKaMU HArpOMaJ»KEHHS HaJJIUIIKOBOI
Macu B niepioan 7-9 pokis ta 12—15 pokis [2].

3. Tl'engepHuii anami3z JAEMOHCTPYE TMEPEBAKAHHS BUIIAJKIB OXHUPIHHA Cepe
XJIOMYUKIB TOPIBHSHO 3 JIIBYaTaMH, IO CJIiJI BpPaxOBYyBaTH TMpPU PO3poOIli
MO UIAKTUYHUX MTPOTpaM Ta CKPUHIHTOBHUX MPOTOKOMIB [3, 4].
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I'OCTPI PECHIPATOPHI BIPYCHI IHOEKIII Y JITEU:
Y1 IMIPABUJIBHO BUKOPUCTOBYIOThH
AHTHUBIOTUKHU 3I'JTHO 3 IPUHIIUIIAMHU
JTOKA30OBOI MEJJUIITUHU

Yepuenko Jlapuca MukoJsaiBHa
KaHIUAAT MEJUYHUX HAYK, JOLEHT, aCUCTEHT Kadeapu neaiatpii No2
Hamionansuuit Mmenuunmii yHiBepcuret imeHi O.0. boromonblis

CoaparoBa €aunszaBera CepriiBHa
CTY/ICHTKa MEIMYHOTO (PaKyIbTETY
Hanionansauit Mmeanunuii yHiBepcuteT iMeH1 O.0. boroMonbiis

Beryn: OnHi€r0 3 TOJOBHUX NPUYMH 3BEPHEHHS OAaThKIB J0 MEAIaTpIB € rOCTpl
pectiparopHi BipycHi iHdpekiii (I'PBI). IIpobrnema mossirae He nuile y BUCOKIH
MOIIMPEHOCT] 1IMX 3aXBOPIOBaHb, @ U y METOAaX 3aCTOCYBaHHS aHTHUOAKTEpialbHUX
3ac001B y quTsayiit npaktuili. [lompu Te, 110 O1IBIIICTh JETKUX PECHipaTOPHUX XBOPOO
CIIPUYUHEHI BIpycamH, JIIKapl 4acTo MPU3HAYAIOTh aHTUO10TUKH HABITH 3a BIJICYTHOCTI
MEINYHUX TOKa3aHb. Taka TakTHKa He 3a0e3ledye TeparneBTUYHOro €eKTy, MpoTe
30UTBIITY€ UMOBIPHICTH MOOIYHUX SIBUIIL Ta CIIPUSIE€ PO3BUTKY PE3UCTEHTHOCTI OaKTEPiit
[1, 4]. Tomy mst cydacHOi memiaTpii BKpail Ba)KIMBO BH3HAYMTH, YU BIJIOBIIAE
MpaKTHKa MPU3HAYCHHS aHTHOI0THKIB CTaHAApPTaM JO0KA30BOi MEIUITMHHU.

Meta pociigkenHsi: BuBuutu HasiBHI HAyKOBI J1aH1 Ta KJIIHIYHI HACTAHOBH 11100
3aCTOCYBaHHS aHTUOIOTHKIB y aiTed 3 I'PBI mis OIiHKK BIAMOBIIHOCTI METO/IIB
JKyBaHHS MPUHIIMIIAM JT0Ka30BOi MEAUIIMHU.

Orasp aireparypu: ['PBI conpuumHSIIOTE pi3HI BIPYCHI areHTH, 30KpeMa
aJICHOBIPYCH, pPECHIpPaTOPHO-CUHLMTIAIILHUNA BIPYC, BIPYCH TPUITy Ta PUHOBIPYCH.
Ockulbku aHTHOaKTeplajdbHl Mpenapatd HE MaloTh BIUIMBY Ha BIPYCH, IXHE
3aCTOCYBaHHA MPU TUIOBUX BIPYCHUX 1H(DEKUIAX € HeAouubHUM. [IpoTe MenuuHmii
NEPCOHAN MOBUHEH YBAaXXHO CIIOCTEPIraTH 3a CTAHOM TUTHHH, I100 BYACHO BUSBUTH
OakTepianbHi YCKJIaIHEHHS, K1 TOTPEOYIOTh crierudivyHOo1 Teparrii.

3riiHo 3 JaHUMU cructeMaTuaHoro orisiay Cochrane, BUKoprucTaHHS aHTHO10THUKIB
HE TPUHOCUTH KOPUCTI TPH JIKYBaHHI TOCTPOTO THIWHOTO PUHITY a00 3BUYANHOI
3actyau. TakoX JOCHITHUKH BKAa3ylOTh Ha PU3WK BUHUKHEHHS HEOAXaHUX PEaKIlii
oprani3my Ha 11 jiku [1]. Ile miaTBepKye, M0 pyTUHHE MPU3HAYCHHS] aHTUO10THKIB
JITAM 3 HEYCKJIaJIHEHUMU BIPYCHUMHU I1H(EKLISIMU BEPXHIX IUXAIBHUX HUIAXIB €
MTOMIJIKOBHUM.

enTpu 3 KoHTpOtO0 Ta podinakTuku 3axsoproBaHb CIIA (CDC) peKoMeHy0Th
YHUKATH aHTUOIOTHKOTEparii Mpu BIPYCHOMY OpOHXIOJNITI 4M 3BUYANHIN 3acTyji.
HaromicThk npu miarHo3ax Ha KIITalT CTPENTOKOKOBOTO (DapUHTITY, OaKTepiabHOTO
CHUHYCHUTY a00 TOCTPOTO CEPEIHHOTO OTUTY PIllIEHHS MPO JTIKyBaHHS MPHUIMAETHCS Ha
OCHOBI BCTaHOBJICHMX J1arHOCTUYHUX KputepiiB [2]. bpurancbki HactanoBu NICE
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TaKOXX 3a3HA4al0Th, 110 MPU TOCTPOMY Kalllli BIPYyCHOTO T€HE3y aHTHOIOTHKU HE
MOTpiOHI, 3a BHUHATKOM BHIQJKIB BXKKOTO CTaHy Ialli€HTa a00 BHCOKOTO PHU3UKY
PO3BUTKY YCKJIAJIHEHB [3].

HeoOrpyHToBaHe 3acTocyBaHHs aHTHO10THKIB HETaTUBHO BILTMBAE SIK HA OKPEMOTO
narieHTa, Tak 1 Ha cycniibcTBo. Cepell MOXKIMBUX MOOIYHUX €(PEKTIB BUAUISIIOTH
aJIeprivHi peakilii, Hy1I0Ty, Jlapero Ta MOPYIICHHS MiKpoO010IIeH03y KHIlleuHnKa. Kpim
TOTO, HaAMIpHE BHUKOPHUCTAHHSA TMpEMapaTiB CTUMYJIOE MyTallli Ta BWKHUBaHHS
OakTepil, M0 MPU3BOIUTH J0 MOSBH CTiHKUX mTamiB [3, 4]. OTxe, aHTHOIOTUKH CITiT
BUKOPHUCTOBYBATH JIMIIIE MPU HASIBHOCTI YITKUX KJIIHIYHUX O3HAK, a HE MPOCTO depes
Kallesb, HSKUTh YU TT1BUIIECHHS TEMIIePaTyPH.

Marepiaju Ta MeTOIM AOCTIIKEeHHS: Y Mexax poOoTH 0yJIo TPOBEICHO aHAMI3
KIIHIYHUX PEKOMEHJalllii Ta HayKOBOi JIITEpAaTypd CTOCOBHO palliOHATILHOIO
BUKOPUCTAaHHA aHTUOIOTHKIB y meaiaTpuyHid npaktuil npu ['PBI. byno BuBueHO
HactaHoBu NICE mogo mikyBaHHS roctporo kKamuito, pekomenpaamii CDC, ormsa
Cochrane, a Takox gokymentd BOO3 mono aHTUMIKpOOHOI pe3ucTeHTHOCTI [1,4].
OcHoBHMI1 miaXia 0a3yBaBcs Ha MOPIBHAILHOMY aHa31 BUNIAKIB, KO aHTHO10THKH
€ HEOOX1THUMH, 1 BUMAJIKIB, KOJIM IXHE MIPU3HAYEHHS € PU3UKOBAHUM.

Pe3yabTaTu gocaigxeHHs Ta ix 00roBopenHsi: BUBUeHHs Kepel MATBEPAUIIO,
[0 MDXKHAPOJHI CTaHJApPTH OJIHOCTAHI: MPU HEYCKJIAJHEHUX BIPYCHUX 1H(EKIIISIX
aHTUOIOTUKU HE MOBUHHI MpU3HAYATHUCS PYTUHHO. [Ipu rocTpoMy Kaluii BipyCHOTO
xapakTepy a0o 3BMYAMHIN 3acTyl BOHU HE 3a0€3MeuyloTh MOKpPAILEHHS CTaHy, ajie
MOXKYTb CIIPUYMHUTH NOO14YH1 edektH [1, 3].

Boanouac noka3zoBa MeAuIIMHA HE Tiepen0ayae MoBHY BiAMOBY BiJl aHTUO10THKIB Y
nexiarpii. SKo € miacTaBu Mio3proBaTH OakTepiadbHE YCKIagHEHHS a0o0 J1arHo3
MIATBEPAKEHO, JIIKYBaHHS IPOBOAUTHCS 32 KJIIHIYHUMU MPOTOKOJIAMH 3 YPaXyBaHHAM
TSDKKOCTI 3axBoptoBaHHS [2]. KpuUTHYHO BaXJIMBO MOHITOPUTH 3arajibHUMl CTaH
JTUTUHY, BUSBIIATA O3HAKM ITHEBMOHII Ta CTEKHUTH 32 TMHAMIKOIO CAMOIIOYYTTSI.

PamionansHa crpateris Takoxk nependadae poboty 3 Oarbkamu. Jlikap Mae
PO3'ICHUTU BIPYCHY TIPHUPOAY XBOPOOH, TPHUBATICTh CHUMITOMIB, MPUYUHH
HEJIOIIBHOCTI IPUIOMY aHTHO10THKIB 3apa3 Ta 03HAKH, 32 SIKUMHU CJ1J1 3BEPHYTHUCSA 32
MTOBTOPHOIO JOMTOMOTO0. Takuii miaxia BiAMOBIIA€ MPUHITUIIAM JIOKA30BOi MEIUIIMHU
Ta CIpHsi€ BIAMOBIAATEHOMY BUKOPHUCTaHHIO MEIWKAMEHTIB. BapTo 3a3HauymTH, 110
JaHUW Orjsi[ He TnependadaB BIACHOTO BHUMIPIOBAHHS YacTOTH HEMPABHIBHHUX
MpU3HAaY€Hb, TOMY BU3HAYUTH IXHIO TOYHY KUJIbKICTh Y KOHKPETHIN IPyIIl JITEH JHILIEe
Ha OCHOBI IIMX JaHUX HEMOYIJTHBO.

BucHoBku: IlpuszHaueHHss aHTHUOIOTHKIB JITAM 3 HeyckiagHenumu ['PBI ne
BIJINTOBIIa€ TIPUHITUIIAM JOKA30BOi MEIUIIMHU, OCKIJILKM BOHM HE MAlOTh BIUIMBY Ha
BIpYCH Ta HE JAlOTh JOBEAEHOro e(eKTy 3a BIJACYTHOCTI OaKTepiaibHOI 1HQEKIi.
AHTHOI0THKOTEpaMisi Mae OyTH JHile OOTPYHTOBAHOI, 0a3yrO4MCh Ha KITHIYHUX
KpUTEpPIAX Ta OINHIN pu3uKiB. J[ms 60poTbOM 3 aHTUMIKPOOHOIO PE3UCTEHTHICTIO
HEOOX1ZIHO 3MEHIIYBaTH KUIBKICTh HEOOTPYHTOBAaHMX BUIAQJAKIB  JIIKYBaHHS,
MIJBUIIYBATH PIBEHHh OOI3HAHOCTI OAaThKIB Ta CYBOPO JOTPUMYBATHCS METUIHUX
MIPOTOKOJIIB.
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Harmionansauit Mmeauunuii yHiBepcuteT iMeH1 O.0. boroMosnbiis

Berynm: pediuut BiTaminy D HalleXuTh 10 HaWMONIMPEHINIMX HYTPIEHTHHUX
MOPYILIEHb Y CBITI. 3a pe3yiapTaramu 00'eqHaHoro aHamizy 308 momysuiiHuX
JOCIIKEeHb (MoHaa 7,9 MiIH ydacHUKIB) KoHeHTpaitito 25(OH)D nuxue 50 HMoIb/ 1
Manu 47,9% oOctexenux, a Hikue 30 Hmoib/in — 15,7%. Y 3uMOBO-BECHSIHUI Mepio]t
MOIIMPEHICTh AeiuuTy npubau3Ho B 1,7 pasza BuIA, HIX y JITHbO-OCIHHIA[1]. Lle
CTOCY€ThCA M YKpaiHU. 3a OLIHKOK MOJbCHKUX E€KCIEPTIB, HA MOAIOHUX IIMPOTaX
yinpTpadioner B y3uMKy NpakTUYHO 3HHMKA€ Maibke Ha MIBPOKY, a XapuyBaHHS MOro
nedinuTy He KOMIEHCYE [2].

JiTu Hanexath A0 TPYI MiJBUIIEHOTO PU3HUKY 4Yepe3 30UIbIIeHY (Pi310J0TIYHY
noTpely y Bitamidi D, a HaliBiAOMIIINKA HACTIIOK HECTAul - HyTPUTUBHUM paxiT. s
roro npodinaktuku Endocrine Society y 2024 p. 3anpornoHyBayia gaBatv Bitamid D
yCIM AITSIM 1 mijiiTkam BikoM Bif 1 1o 18 pokiB [3]. 3 iHI10T0 OOKY, 116 Haly KHUBaHIIIA
xap4doBa J00aBKa cepell AiTeld, BOHA MIUPOKO JAOCTYIHA, & OCTAHHIMU POKaMH JIiKapi
MOBIJOMIISIFOTH TIPO 3pOCTaHHS KUIBKOCTI BUNAKIB ii mepeno3yBaHHs [4].

MeTtoro 1aHo1 poOOTH € aHaNI3 Cy4yaCHUX J0Ka3iB MO0 NPOMUIAKTUKN IeDILUTY
BiTamMiHy D y fiTeil Ta OliHKAa PU3MKIB HAJAMIPHOI CyIJIEMEHTAlli, 100 OKPECIUTH
Oe3MeuHuil a1ana3oH 103 JJIsl TOBCSKIEHHOT TPAKTUKH.

Orasp JjirepaTypu: HacTaHOBU ¥ myOJjikaiii OCTaHHIX POKIB MOKAa3yIOTh, IO
MIIX0AM 10 NpOo(UIAKTHKU B PI3HUX KpaiHax 3arajoM CXO0Xl, MPOTEe PI3HATHCS 3a
piBHeM aetamizamii. Pekomenparis Endocrine Society (2024) momo emmipayHOl
CyIUIEMEHTAIlli MITeH 1 MTITKIB BikOM 1-18 pOKIB € YMOBHOIO Ta CIHPAETHCS HA
JI0Ka3M HU3BKOT JOCTOBIpHOCTI. i LiNsMKM € MpodinakTHKa HYTPUTHUBHOTO PaxiTy i
MOTEHITIHE 3HWKEHHSI PU3UKY pecrmiparopHux iHMeKIid. ExcnepTy BU3HAIOTH, 110
ONTUMAJIbHI 03U BCTAHOBUTH HE BJAIOCS: Y TOCTIKEHHSIX PECHipaTOpHUX 1H(EKITiH
y piteir BukopucroByBanu Big 300 mo 2000 MO na noOy. YUiTkux A0Ka3iB 1010
u1Ib0Boi KoHueHTpanii 25(0OH)D Takox HeMae, a pyTHHHE TECTyBaHHS 3J0POBHUX
JIOICH HaCTaHOBA HE PaguTh [3].

[Tonbchbka kKOHCeHCycHa HacTaHoBa 2023 p. 3HayHO KOHKpeTHima. [edimurom
BBaXkatoTh piBeHb 25(OH)D g0 20 Hr/miu BKItOYHO, cyoonTuMaibHUM - 20—30 Hr/mi,
ontuMainbHuM — 30-50 Hr/mu. Hemomsitam pexkomenmoBaHo 400 MO Ha o0y 3
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NEepIINX THIB )KUTTA HE3aJeKHO BiA Tumy BuronoByBaHHs (400-600 MO y apyromy
niBpiyyi), 310poBuM JiTaM 1-3 pokiB — 600 MO npotsirom ycboro poky. ¥ it 4-10
POKIB J100aBKa He € 000B'SI3KOBOIO, SKIIO 3 TPABHS MO BEpeceHb quTHHA IoaHsa 15-30
XBUJIMH OyBa€ Ha COHIII 3 BIAKPUTUMH MEPEATIIYISIMU i HOraMu 0€3 COHIIE3aXUCHOTO
Kpemy B MpoMDKKY 3 10 1o 15 roaunau. Sxio x nporo Hemae, paasats 600-1000 MO
Ha 700y (y migmitkiB — 1000-2000 MO). [litsm 13 HaAMIpHOIO Macow Tila 4u
OKMPIHHSM MOTPiOHA 3a3BUYal y/IB14l O1bIIIA 1032, HK B OJTHOJIITKIB 13 HOPMAJIbHOIO
Baroio.

BepxHi gomycTumi Mexi T000BOTO CIIOKUBAHHS 3 II€F0 HACTAHOBOIO CTAHOBIISATH
1000 MO nmns mHemoBsaT 10 poky, 2000 MO mnsa miter 1-10 pokis 1 4000 MO nmns
migTiTKiB. [Ipo iHTOKCHKaIMito MaeThes Tomai, koiau 25(OH)D nepesuntye 100 Hr/mo i
1€ TMOEIHYEThCS 3 TINEepKaIbLIeMi€r0, rineppocdaTeMiero, TINEPKATbLIYPIED Ta
MPUTHIYEHHSM CeKpelii mapatropMoHy. OKpeMo BHUAUIEHO OcCi0 13 IMiJIBUILEHOIO
gyTiuBICTIO 10 BiTamiHy D (myTamii reHiB CYP24A1 1 SLC34A1), sxkum no06aBKu
MPU3HAYAIOTH 1111 PETEIIbBHUM KOHTPOJIEM [2].

YKpaiHChKI aBTOPH, y3arajJbHUBIIN MMyOIiKaIlli OCTaHHIX POKIB, HATOJIONIYIOTh Ha
KOPHUCTI BiTaMiHy D mpu rocTpux i peKypeHTHUX PECHipaTOPHHX 3aXBOPIOBAHHSX,
OpoHXiaJIbHIM acTMi, aTOMIYHOMY JEPMATHUTI Ta aJEePriuyHOMYy pHHITI B JITEH 1
npornonytoTh niarpumysaTt 25(OH)D na piai monan 30-40 ur/mi [S].

Marepiaim Ta MeTOAM OCJIIKEHHSI: JUIsl JOCATHEHHS TOCTaBJIEHOT METU
MIPOBEICHO aHANITUYHUI orJsiy mitepatypu 3a 2022-2025 pp. Ilomyk BUKOHYBaiu B
PubMed, na minargopmax Bigkpuroro goctyny (PMC, DOAJ) i calitax npodiabHuX
KypHaJiB 3a 3anutamu «vitamin D deficiency children», «vitamin D supplementation
safety», «hypervitaminosis Dy», «aedinut Bitaminy D y giteit». 3 BUSIBICHHX
nmyOJiKamii BIAIOpaHo Ti, O CTOCYBAJMCS AITEH 1 MIJUIITKIB Ta MICTUJIM JaHl Mpo
MOIIUPEHICTh AediuuTy, npodiakTU4Hi 03U abo Oe3meky no6aBok. llepeary
Bi/IJlaBaJIM HACTAHOBaM, CHUCTEMAaTUYHUM OIJIsIaM 1 MeTaaHadizam. Jlo aHamizy
YBIMIUIO TIICTh JDKEped: ABI KIIHIYHI HACTAaHOBH, JBa CHCTEMATHYHI OTJISIA 3
METaaHaji30M, OJIHE PETPOCIIEKTUBHE OIMUCOBE JOCHIHKEHHS Ta OJUH OIJIS]
YKpaiHCbKUX aBTOPIB.

Pe3yabTaTu nociizkeHHs1 Ta iX 00roBopeHHsi: 00'€HaH1 JaHi CBiIYaTh, IO
mpo0JieMa CTOCY€EThCSI 3HAUHOI YaCTUHU HacesneHHs. [Ipu mopo3si 50 umounb/n gedinur
BUSIBJSUTM MaiKe B KOXKHOTO JIPYToro, a mpu 75 HMoub/i1 —y 76,6% o0cTexeHux.
IIpoTe aHasi3 0XOIIIIOBAB JIFOACH BIKOM Bij 1 poKy il He BKJIItOUYaB HEMOBJIT [1], Tox
st gited 1w uudpu  noTpedyroTh  yTOYHEHHA. Y  BiIiOpaHUX —JpKepesax
pernpe3eHTaTUBHUX YKPATHChKUX JAHUX 11010 3a0e3ne4eHoCTi BiTamiHOM D 310poBHX
IIKOJISIPIB HE BUSBIEHO. BITUM3HSHUNA OTJISAJ CTOCYEThCS NEPEBAXHO [iTEH 13
pecnipaTOpHUMU 1 alepriYHUMU 3aXBOPIOBaHHIMH [5].

3a piBHeM Ji0Ka3iB MpoduUIaKTUYHA CYIJIEMEHTAIlisl JITeH BUIJIANAE MEHII
OJIHO3HAYHO, HIK y MOBCsAKAeHH1M npaktuii. HactanoBa Endocrine Society nae nuie
YMOBHY PEKOMEHJIAIII0 3 HHU3BKOI JOCTOBIpHICTIO [3], a aBTOpU MOJIBCHKOTO
JIOKyMEHTa CBIIOMO BIIMOBHWJIHCS BiJ rpanaamii cuiau pexomenpaariit [2]. Konkpersi
CXEeMH JI03yBaHHs, IO CYTi, BiTOOpaXarTh €KCIIEPTHUN KOHCEHCYC, a HE PEe3yJIbTaTh
BEIIMKHX MOPIBHSIBHUX JOCIIKEHb Y JiTeH, TOMY ¥ 1160B1 KoHIIeHTparlii 25(OH)D
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PO3XOIATHCS: Bif BIICYTHOCTI Oyb-skoro opieHTupa [3] mo miamazony 30-50 Hr/mi
[2] ab6o 3nauens monaa 30—40 ur/mi [5].

[Ilomo Ge3nexu, cucreMaTUHYHUN OTJsA 32 paHIOMI30BaHUX JoCiiKeHb (8400
niter Bikom 0-6 pokiB) Mokasas, 1o BUCOKI 103U — Big 1200 mo 10 000 MO nHa 100y
a6o 6omocHi 10 600 000 MO — pinKo CHIPUYHHSUIM MOOIYHI eekTu. Y MeTaaHami31
JOCIIIKEHB 13 KOHTPOJIBHOIO IPYIIOI0 PU3UK CEPUO3HUX HeOaXKaHUX T0/11i HE 3pOCTaB,
TaK caMoO SK 1 pU3HWK rinepkanbiiieMii [6]. Bucokoro BBakanmu no3y monan 1000
MO/ o6y mst Hemorist 1 monan 2000 MO/no0y nist aitedt 1-6 pokiB, TOOTO BHIIE 3a
BEPXHI IOMycTuUM1 Mexi. BTiM, 6arato BKIIOUEHUX IOCIHIHKEHb OyJIM HEBEIMKUMHU, a
703yBaHHS B HUX KOHTPOJIFOBAJIM CaMi JTOCIITHUKH, YOTO HE CKaXKENI MpO JOMAIIIHI
YMOBH.

KiliHIYHI criocTepeXeHHsl AAar0Th IHIIMK pakypc. Y MNealaTpUuYHOMY BIIJIUIEHHI
HEBIJIKJIAJIHOT JOMOMOTH JiKapHi TpeTHHHOro piBHA B Magpumi 3a 2010-2024 pp.
3apeecTpOBaHO 42 TUTUHU BIKOM 110 16 POKIB 13 HAIMIPHUM HaJIXOJKEHHSAM BITAMIHY
D. KinbkicTe BHMaAKIB 3pocTaja BIIPOJOBXK OCTaHHIX M'STH pokiB, a y 2024 p.
3BEpHEHb CTaJIO BABIYl Ounblne, HDK y 2023 p.. [Ipubau3Ho B MOJIOBHMHI BHUMAJKIB
MPUYUHOIO OyJIM TMOMWIKU JO3YBaHHS, SIKAX MPUITYCKAIUCA OaThbKU YU OIIKYHH, B
pemiTi — BunaakoBuit npuiiom. [lepeBaxkanu piakicHi popmu. Maiixe BCi JITH HE Mallu
CHUMIITOMIB, IIPOTE B YACTUHU OOCTEKEHUX 10HI30BaHUH KaJbIlil IEPEBUIITyBaB HOPMY;
€IMHY IUTUHY TOCHITANI3yBaJIM MMiciig BumnaakoBoro npuiiomy 20 000 MO, a B nitei,
akuM npoBoauin Y31, HedpokansiuHo3y He Oyno. Cepesr MOKIMBUX IPUUMH aBTOPH
Ha3UBaIOTh MIMPOKY JOCTYIHICTh NEPOPATIbHUX (POPM, aKTUBHUN CKPHUHIHT 1€PIUTY
B NEPBUHHIN JaHIl, Opak iHpopmarlii npo Oe3neyHui AianazoH /103 1 MpU3HAYEHHS
ananizy Ha 25(OH)D 310poBuUM JiTsIM, XO04a HACTAHOBH 1ILOTO HE MepeadavyaroTs [4].

3icTaBieHHS UMX JaHUX TMOKa3ye, II0 MPUHUUIIOBOI CYHEPEYHOCTI MIXK
HAaCTaHOBaMU W  KJIIIHIYHUMH  CIOCTEPEKEHHSAMH  HeMae. PeKoMeHJ10BaHI
npodinaktuyni no3u (Bix 400 no 2000 MO 3anexHo B BiKy) HE BUXOIATH 3a BEPXHI
JTOTMYCTUMI MeX1 [2], a CUCTEMaTHYHMM OTJISIT MOKa3y€e 3HAYHMM 3arac Oe3MeKu HaBiTh
npu ix nepesuieHHi [6]. [IpoGiaemMu BUHUKAIOTh TO1, KOJIU MOPYIIYETHCS 103YBaHHSI,
1 came 11e ISMOHCTPYIOTh icmaHchKi 1aHi [4]. Ockiabku BiTaMiH D HaaXoIUTh HE JIHIIIE
3 KpamsiMH, a ¥ 31 30aradeHuMd MPOAYKTaMH Ta TOJiBITAMiHAMHU, CyMapHE
CIIO’KMBAHHS 3 YCIX JDKEPEN BApTO BPaxXOBYBATH MPH MPU3HAUCHHI [2, 3].

JInst mpakTUKH 3 [BbOTO BUIUIMBAE HACTYMHE. 3M0pPOBUM JITSIM PYTHHHE
Bu3HaueHHs 25(OH)D nHe motpibHe [2, 3]; AOLUIBHO BUMIPIOBATH HOro B rpymnax
PU3HMKY, JIO0 SKHX II0JbChbKa HACTaHOBA BITHOCUTH OXXHPIHHSA, CHHIPOMH
Majba0CcopOIlii, XPOHIYHI XBOPOOM TMEYIHKM Ta HHUPOK 1 TPUBAIMM MNpUHOM
MPOTUCYIOMHUX mMpenapartiB [2]. baTbkaMm BapTo AETAJIBHO MOSICHIOBATH, CKIIBKOX
Kparesb notpedye 1000Ba 03a caMe 1OT0 IIpenapary.

BucnoBku: nedinuT BitaMiny D mupoko MOmMpeHuit 1 Ma€ BUpa3Hy CE€30HHICTb,
ToMy Tpo]iTaKTUYHA CyIUIEMEHTAris JiTed 1 MiIITKIB BikoM 1-18 pokiB €
OOTPYHTOBAaHOI, XO4Ya JOKa3W HJisi KOHKPETHUX JI03 1 HUILOBUX KOHIIEHTpAIlii
0OME>KEeHI Ta 3HAYHOIO MIPOIO CIIUPAIOTHCS HAa €KCIIEPTHUN KOHCEHCYC. BikoBi cxemu
noyibchbkoi HactaHoBU (400-600 MO nHa no0y B mepmwii pik *kuttsa, 600 MO y 1-3
poku, 600-1000 MO y 4-10 pokis, 1000-2000 MO y miaIiTKiB) HE TNEPEBUIIYIOThH
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BEPXHIX JOMYCTUMHX MEX, a 33 JAHUMHU CHCTEMAaTHIHOTO OTJISAAY 32 paHa0Mi30BaHUX
JOCJIDKEHb HaBITh 3HAYHO BMIIII JO3U HE M1JBUIIYBAIA PU3UK CEPHO3HUX HEOKaAHUX
noniii. BomHOYAac 3poCTaHHS KITBKOCTI IMepeo3yBaHb, CIPHUYMHCHHX ITOMHUJIKAMHU
JI0O3yBaHHS ¥ BHUIIAJIKOBUM IMPUAOMOM, MOTPEOY€E YITKOTO 1HCTPYKTYBaHHS OaThKiB,
o0JiKy BcixX Jkepeln BiTaminy D 1 BiaMoBH BiJ pyTuHHOTO Bu3HaueHHs 25(OH)D y
3I0POBUX JiTeH; 3a0e3medeHicTh BiTaMiHOM D yKpaiHCBKUX JITE€H CJIiJI BHBYATH
OKpPEMO.
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HEJOHOLIEHI AITHU: CYYACHI ITIIAXOIU 10
OLIHIOBAHHS PU3UKIB I BITJAJTEHUX HACJ/IIAKIB
IHEPEJYACHOI'O HAPOIXEHHA

Yepuenko Jlapuca MukosiaiBHa
KaHJUJaT MEAUYHUX HayK, JOLEHT, aCUCTEHT Kadeapu nexiarpii Ne2
Harmionansuuit Mmenuunuii yHiBepcuret imeHi O.0. boromonblis

IIleBuyk BikTopissi AHTOHIBHA
CTYJCHTKA MEIUIHOTO (DaKyIbTETy
Harmionansauit Mmeauunuii yHiBepcuteT iMeH1 O.0. boroMosnbiis

Berynm: IlpobGimema mnepegyacHuUX TOJIOTIB Ta iX HACHIAKIB JJIsI  3JI0pPOB'S
HOBOHApPOKEHUX € Ay>KE BaXJIMBOIO Y Cy4YaCHOMY MEAMYHOMY CBITi [ 1, 5]. 3HMKEHHs
MAaJIIOKOBOI CMEpPTHOCTI BHUCYHYJIO Ha MEpLIMH IUIaH MpoOJieMy JOBIOCTPOKOBOIO
30epeKEHHs] SIKOCTI JKUTTS Ta 3JI0pOB’S I[l€l KaTeropli Mali€HTIB. 3a JaHUMH
BcecBiTHBOT opranizaiiii 0XOpOHH 3J0pPOB’sl Ta MIKHAPOAHUX KIIHIYHUX HACTAaHOB
(NICE NG29, AAP) [1-3], mepenuacHe HApOKEHHS 3aJIMIIAETHCS OJHIEIO 3
MPOBIAHUX NMPUYUH (POPMYBAHHS TUTAYOT IHBAIIITHOCTI TA 3aTPUMKH IICUXOMOTOPHOTO
PO3BUTKY. Y 3B’A3KY 3 UM (POKYC CyyacHOT HEOHATOJIOTIi Ta MeAiaTpii 3MIIIYETHCS 3
IHTEHCHMBHOI ~ Tepamii TOCTpOro TMepiojly Ha CTpPaTerito  JOBTOCTPOKOBOIO
MIPOTHOCTUYHOT'O OLIIHIOBAaHHS Ta KATAMHECTHYHOTO MOHITOPUHTY [2].

Mera pgocaigkeHHsi € cHUCTeMarTu3allil Ta aHali3 Cy4YacHUX CBITOBUX Ta
BITUM3HSHUX  TIAXOJIB  JI0  OIIHIOBaHHS  (AKTOpIB  PUBHUKY, aJITOPUTMU
MYJIbTUAUCIMIUIIHAPHOTO MOHITOPUHTY Ta XapakTep BIAJAJIEHUX HACTIAKIB
MEepeYacHOr0  HAPOJKEHHS  JUIsl  ONTHMI3alli mporpaM  KaTaMHECTHYHOIO
CIIOCTEPEKEHHS Ta PAHHBOI peadlmiTallii AITeil BUCOKOI IPYIH PUBHKY.

Oraspa Jitepatypu: aHami3 Cy4aCHMX HAyKOBUX JDKEpEN BITUM3HSHUX Ta
3apyO1’>KHUX JOCIIIHUKIB CBIIYUTH MPO T€, IO JOBrOCTPOKOBUI MOHITOPUHT JITEH,
HApOKEHUX TepeIyacHO CYTTEBO MiABHUIINYE IXHIO BIDKUBAHICTh Ta 3HIKYE PHU3UK
(dhopMyBaHHS MYJIBTUCUCTEMHOI MATOJIOT11 y BiJAaICeHOMY MEPi0/il pPO3BUTKY [2, 4, 8].

3rijiHo 3 pekoMeHaaIis MU BcecBiTHBOT Opranizaliii 0XOpOHU 310POB’sl, KIIFOUOBUM
MIPIOPUTETOM MEPHHATAIBHOI JOIIOMOTH € HE JIMINE 3HKCHHS PaHHBOI MaFOKOBOI
CMEpPTHOCTI, a ¥ 3a0e3MeYeHHs] TOBHOIIHHOTO HEWPOCOMATHYHOTO PO3BUTKY
MepeuacHO HApO/LKEHUX JiTe. Y JaHOMy KOHTEKCTI KIIHIYHI HACTaHOBH
HarmionanesHOro 1HCTUTYTY 3A0pOB’S 1 TOCKOHAJIOCTI HAJaHHA MEAMYHOI JOTMOMOTH
Benukoi bpuranii [2] Ta AMepukanchKkoi akaaemii memiarpii [3] BU3HAYAIOTh YiTKI
QITOPUTMH KAaTAMHECTUYHOTO CIIOCTEpEeKEeHHs. BoHM mependavaroTh KOMIUIEKCHUN
PEryJsipHUIl MOHITOPUHT AITE BUCOKOI IPYIU PU3HKY (30KpEMa HAPOJKEHUX 10 32-
r'o THKHS rectailii ado 3 macoro Tia MeHie 1500 r) 3a ygacTro HeoHaToJIOTa, TIeiaTpa,
JIUTSYOro HEBpoOJora, opranbMorora, ayaionora Ta (paxiBIliB 13 paHHbOI'O BTPYYaHHS.
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CryniHb HEIOHOIIEHOCTI Ta Maca TiJ1a MPY HAPOKEHHI Iepe0yBarOTh y 3BOPOTHIN
KOpeJisllii 3 pPU3UKOM BUHUKHEHHS JIOBITOCTPOKOBHUX YCKJIQJHEHb, TaKUX SIK
HEBPOJIOTIYHI Ta MOTOPHI TMOPYIICHHS, COMAaTHYHI TMaTOJIOTIi, KOTHITUBHI Ta
oBeIIHKOBI nediutu [4, 6].

B Vkpaini HopMaTHBHOIO 023010 JIJIsl IEPBUHHOTO Ta €TAITHOTO BUXOKYBAHHS €
BIAMOBIAHI yHI(iKoBaH1 KiiHIYHI npoTtokomn MO3 Vikpainu. HaykoBi mpaiii
BITYM3HSIHUX JOCTIAHUKIB (30KpeMa mia KepiBHUITBOM Impod. €.€. IllyHbko)
M1IKPECIIOITh BaXIIUBICTh YJOCKOHAJICHHS PETIOHATBHUX KaTaMHECTHYHUX IIEHTPIB
Ta BOPOBAPKEHHA NPOrpaM paHHBOTO BTPYYaHHS, IO JO3BOJSE MaKCHUMAaJIbHO
pealti3yBaTy MOTEHIaT HEHPOIUIACTUYHOCT TOJIOBHOTO MO3KY IUTUHU PAHHBOTO BIKY
Ta MIHIMI3yBaTH 1HBAIIIU3YI0Ul HACIIIKU MTEpeI4acHOr0 HapOoKeHHs [8].

Martepiajn Ta MeTOAU AOCHIIKEHHSI: ISl JTOCSTHEHHS IMOCTABJICHOT METH Ta
PO3B’sI3aHHS] BUBHAYEHUX HAYKOBUX 3aBAaHb Ha 0a31 KATAaMHECTHUYHOTO BIIAIICHHS /
MeIaTPUYHOTO CcTarlioHapy OyJo NpoBEeACHE KOMIUIEKCHE OOCTEXKEHHS TPYIH
MepeuacHO HapOKEHUX AiTel y KimbkocTi 120 oci0 (rectariiiHuii Bik HA MOMEHT
HapoKeHHST —- Bix 26 10 34 TWKHIB, cepefHii rectaiiiHuil Bik ckiaB 30,2+1,8
THXKHSI, Maca Tita npu Hapo pkeHHl - 13504210 1) [1, 8]. JocmimkeHHs TpOBOIUIIOCS
13 TOTPUMaHHSIM YCIX BUMOT 0610€THKH, [ €IbCIHCHKOT IeKIapariii Ta mics miamucaHHs
iHhopmoBaHOi 3rofau OaTbkamMu ab0 3aKOHHMMH MpeACTaBHUKAMH JiTeid. Metonu
JOCIIIKEHHS BKJIFOYAIIH:

1. KiiHikO-aHAMHECTUYHHMI Ta aHTPONOMETPUYHUN METOJU: aHAI3 MEAHYHOI
JOKyMeHTarllii (rmepedir BariTHOCTI, MOJIOTIB, PAHHBOTO HEOHATAJIBHOIO NEPIOLY) 3
orinkoro nepBuHHUX pusukiB (BJIJ, BIIK, perunonaris) [5]. IlpoBomumnucs
peryisipHi BUMIpIOBaHHS (DI3UYHOTO PO3BUTKY (IOBXKMHA/3pIiCT, Maca Tija,
OKPY’KHICTb I'0JIOBH) 13 OOOB'SI3KOBUM PO3PAXYHKOM CKOPUTOBAHOIO BiKY Ta OLIIHKOIO
3a IIEHTUJILHUMM IKanamu Fenton Ta Z-score 3rijgHo 3 pekoMmenaamismu BOO3.

2. Heilpopo3BUBAJIbHUN Ta TCHUXO-A1arHOCTUYHUI METOJW: PaHHIA CKPHUHIHT
HEBPOJIOTTYHHUX TOpyIIeHb 1 pu3uky dopmysanas LI y meprni micsil ®UTTS 3a
JIOTIOMOTOI0 OIIIHKU SIKOCTI CIIOHTaHHOT MOTOpHOi akTuBHOCTI (General Movement
Assessment — GMA 3a wMeromom Ilpextns); KimbKiCHa Ta fKICHA OIlIHKA
KOTHITUBHOTO, MOBJICHHEBOTO W MOTOPHOTO PO3BUTKY Yy MJITH PaHHBOTO BIKY 13
3aCTOCYyBaHHAM CTaHAapTH30BaHuX Ikai Bayley (Bayley Scales of Infant and Toddler
Development, 3-Te/4-Te BuaHHs); OlIHKA BiIJIaJICHUX HACIIIKIB (CKPUHIHT PO3JIaJIiB
yBaru, TIMEPaKTUBHOCTI Ta MOBEAIHKOBUX AEPIUUTIB y AOLIKUIBHOMY/IIKITEHOMY
BiIll) 32 ONOMOTO0 ajianToBaHux onuTtyBainbHUKIB (M-CHAT-R, SDQ).

3. CraTUCTHYHUN METOJ: MaTeMaTWyHa Ta CTAaTUCTHYHA OOpoOKa OTpUMaHHUX
JaHUX 3JIACHIOBANacs 13 3aCTOCYBaHHSIM CY4YaCHHX IIaKeTiB MpPOTpaMyBaHHS Ta
cratuctuunux nporpam (IBM SPSS Statistics/Statistica). Po3paxoByBanu omnucosi
CTAaTUCTUYHI NOKA3HUKU: cepeaHe 3HaueHHs: (M + m), MelliaHy Ta IHTepKBapTUJIbHUN
po3Mmax (IQR). st oriHrOBaHHS B3a€MO3B’3KIB MK JTIOCIIIPKYBaHUMHU MTOKa3HUKAMH
BUKOpUCTOBYBanM koedimientu kxopensii [lipcona ta Cmipmena. Cumy acorriarii
omiHOBaM 3a BigHomieHHsaM maHciB (OR) i3 BiamoBimuumMu 95% moBipunMu
iaTepBaiamu (95% CI) a1 BU3HAYSHHS CHIIN 3B’ 3Ky MK CTYIIHHIO HEJIOHOIIIEHOCTI,
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NepUHaTaIbHUMH YMHHUKAMH PHU3UKY Ta BIAJAJICHUMU HEHMPOCOMATHYHUMU
HACJI1IKaMH.

Pe3yabTaTu a0c/igskeHHs Ta iX 00rOBOPeHHSI: y XOJ1 MPOBEJACHOr0 aHalli3y
KaTaMHECTHYHUX JAaHUX OyJI0 BCTAHOBJIICHO, 110 HOPMaJibHI  IOKa3HUKU
HEHPOCOMATUYHOTO Ta MOTOPHOTO PO3BUTKY crocTepiramucs y 62% o0CTexxeHnx
JiTeH, HApOKEHMX TnepenyacHo. BoaHodac TmOMIpHI TOPYIIEHHS PO3BUTKY
JiarHocToBaHo y 23% AiTeil, a BaxkKi HEHPOCEHCOPH1 Ta MOTOpHI Aediuutu —y 15%
oOctexxeHux. Lle CBIAYUTH MPO BUCOKY aKTYaJbHICTh MPOOJIEMHU JOBFOCTPOKOBOTO
MOHITOPHHTY Ta (opMyBaHHA YHI(GIKOBaHHX MIAXOMIB [0 KaTaMHECTUYHOTO
CTIIOCTEPEKEHHS 3a JAHOIO0 KaTEeropi€ro Malli€HTIB.

AHani3 pe3ynbTariB OLIHKH CHOHTAHHOI MOTOPHOI aKTHBHOCTI 3a METOJOM
[Ipextina (GMA) y Biui 3—5 MicsLiB CKOPUTOBAHOTO BIKY MOKa3aB YiTKI pO301KHOCTI
MDK TPyHnorw MJITed 13 CHPUATIMBUM IEepediroM pO3BUTKY Ta TPyNow JITed 13
MOAAIBIIMM (POPMYBAHHSAM HEBPOJIOTTYHOTO Ae(ILUTY. 30KpeMa, y ITEH 13 BaXKKUMHU
BIIJAJICHUMHU HACTIAKAMU CTATUCTHUYHO 3HAUYIIO JOMIHYBajld aHOMAaJIbHI THIIU
CIIOHTAaHHOI MOTOPHKH (BIJICYTHICTh THUIIB pyxiB fidgety Ta HasBHICTH cramped-
synchronous, cepenHss uyactora Oyna Ha 48% BHIOIO MOPIBHSIHO 3 TPYIOHO
nopiBHsHHSA, p<0,05). OOcTexyBaHi I11€i KaTEropii YacTille AEeMOHCTPYBAIM CTIHKI
O3HAaKU MEPUHATAJIBLHOTO YPaKEHHsI LIEHTPaJIbHOI HEPBOBOI CUCTEMH, MATOJIOTTYHUIN
M'S30BU TOHYC Ta 3aTPUMKY pe(dICKTOPHUX PEaKIIiil, He3alIeKHO Bl IEPBUHHOI MacH
T1J1a IPU HAPOJIPKEHHI.

[lcuxoMmetrpuune oOcTexkeHHsT 3a Imkanamu Bayley (Bayley-III/IV) Ttakox
MIPOJEMOHCTPYBAJIO BUCOKY YaCTOTY MOBJICHHEBHX Ta KOTHITUBHUX 3aTPUMOK Y JIiTEH
BIKOM 12—24 Mic11l CKOPUTOBAHOIO BIKYy. ByJo BUSBIEHO, 110 y JITEH 13 recTauiiiHuM
BiKOM MeHIe 30 THXKHIB Ta Macolo Tuia mpu Hapo keHH1 MeHIe 1200 r el mokazHuk
BUPAXEHUH JIEII0 CUJIBHIIIE, HK y JITed 13 OUIbIIMM TepMiHOM recrauii. /[itm 3
BUPAXEHOIO 3aTPUMKOIO TICHXOMOTOPHOTO PO3BHUTKY MOTpeOyBaid PO3MIUPEHOT
MICUXOJIOTO-TICAArOriyHO1  ajamnTaiii Ta CIemiadi3oBaHuX IMporpaM pPaHHbOTO
BTPYYaHHsSI uepe3 HasBHI TpPyAHOUl Yy (opMyBaHHI MOBJICHHEBUX HABHUYOK Ta
CEHCOPHOI 1HTerpaiiii.

Kopensiithuii aHaniz MK MOKa3HUKaMHU CIIOHTAHHOI MOTOPHKH 32 METOJIOM
GMA y panHpoMy BiIll Ta MIJCYMKOBUMH OajaMd KOTHITUBHOTO PO3BHUTKY 3a
mkanamMu Bayley BUSIBUB CHITbHUM MPSAMHUI 3B'I30K MIXK SIKICTIO pyXOBHX MATTEPHIB Ta
piBHEM Mofjanbiioro Heipopo3sutky (r=0,71, p<0,001). Lle miaTBepmxKye rinorezy
Mpo Te, L0 PaHHId CKPUHIHT SIKICHUX XapaKTEPUCTUK CIIOHTAHHOI MOTOPHUKHU €
KITFOYOBUM TPOTHOCTUYHUM (PAKTOPOM JUIsl CBOEYACHOTO BUSIBICHHS PHU3HUKY
dhopMyBaHHS IUTSIYOrO IEepeOpaIbHOrO Mapagidyy Ta 3aTPUMKUA TICUXOMOTOPHOTO
PO3BUTKY.

OTpuMaHi pe3ynbTaTh Y3TOMKYIOTHCS 3 JaHUMH CyYaCHUX MIKHApOJHUX Ta
BITUM3HSHUX JOCIIDKEHb Y Tady3l HEOHATOJIOTII Ta AUTSY0i HEBPOJOTii, sKi
MIIKPECTIOITh HEOOXIAHICTh KOMIUIEKCHOTO MIIXOMy JO0 KaTaMHECTHYHOTO
CIIOCTEPE)KEHHSI 3a MepeIyacHO HApOKEHHUMM MAITbMH, IO BKIJIIOYA€E HE JIUIIE
CBOEYACHY IarHOCTUKY COMATUYHOI TATOJIOTii, a ¥ pPaHHIO MDKIUCIUIUTIHAPHY
KOPEKIIIF0 HEBPOJIOTIYHUX Ta KOTHITUBHUX MOPYIICHb.
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BucHoBku: 1mpo0iieMa JOBTOCTPOKOBOTO MOHITOPUHTY Ta  OI[IHIOBAaHHS
BiJUTaJICHUX HACTIIKIB MEpeI4acHOr0 HApO/HKCHHS € HaJI3BHYAifHO aKTyalbHOI: Y
38% oOcTexeHuX MiTell BUSIBICHO MOPYIICHHS HEWPOCOMATHYHOTO Ta MOTOPHOTO
po3BUTKY (y 23% — momipHoro crynens, y 15% — Baxki nedinutu), npuyomy
OCHOBHUMH JIOMIHYIOUUMH UYWHHUKAaM{ BUHHKHEHHS KOTHITHBHUX 1 MOBJICHHEBHX
3aTPUMOK € TTIMOOKA HEJOHOIIIEHICTh (TecTaniiHui Bik MeHie 30 THKHIB Ta Maca Tia
npu HapojpkeHHI MeHmie 1200 r) 1 MaTojorivyHi THUIM CIIOHTAHHOI MOTOPHMKH Y
pPaHHBOMY BiIll, TIPO IO CBIJYATH BCTAHOBJICHUH CTATHCTHUYHO 3HAUYIIMH MPSIMHMA
KOPEJSALIHHUHN 3B'130K MK SKICTIO PYXOBHX MaTTepHiB 3a MeTtogoM GMA Ta piBHEM
MOTAJIBIIIOTO KOTHITUBHOTO PO3BHUTKY 3a mmkaimamu Bayley (r=0,71, p<0,001), mio
JIOBOJIUTH BUCOKY MPOTHOCTUYHY I[IHHICTh PAHHBOT'O HEHPOPO3BUBAILHOT'O CKPUHIHTY
Ta OOIPYHTOBY€E HEOOXIIHICTh TOr0, 00 pPO3pOOKa i BIPOBAKEHHS KOMIUIEKCHUX
mporpaM  KaTaMHECTHMYHOTO  CIIOCTEPE)KEHHS  OOOB'SI3KOBO  OasyBaiucsi  Ha
MDKIUCUUIUTIHAPHOMY IM1IXO0/11 ¥ BKIIIOYAIH PAHHIO KOPEKI1F0 OPYIIEHb, ICUXO0JI0r0-
MeJaroriydy MATPUMKY Ta 3ajdydyeHHs POJUH JUIsi MaKCHUMaJIbHOI peajizailii
MOTEHITIaTy HEHPOIUTACTUYHOCTI TUTUHHU.
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The operational efficiency of trunk oil pipelines is significantly affected by the
accumulation of asphaltene-resin-paraffin deposits on internal pipe surfaces [1-3].
These deposits reduce the effective flow area, increase hydraulic resistance and
pumping energy consumption, decrease pipeline throughput, and contribute to the
development of under-deposit corrosion [4-6]. Therefore, optimizing deposit-control
systems is essential for improving the energy efficiency, operational reliability, and
economic performance of pipeline transportation [7-9].

Wax deposition is governed by molecular diffusion, particulate transport, turbulent
shear, and the aging of the deposited layer. Its intensity depends on crude oil
composition, wax appearance temperature, viscosity, wall and bulk fluid temperatures,
flow  regime, pipe  diameter, surface  roughness, and  operating
time [10-12]. Seasonal temperature variations significantly affect deposition rates,
indicating the need for adaptive deposit-control strategies [13-15].

Mechanical pigging and chemical inhibition represent complementary methods for
controlling internal deposits [16-18]. Mechanical cleaning removes accumulated
material, whereas chemical inhibitors modify crystal formation and growth [19-21].
Their combined application can provide a more favorable balance between hydraulic
performance, energy consumption, chemical usage, and maintenance costs than either
method used independently [22-24].

A hybrid deposit-growth model coupled with the Darcy-Weisbach hydraulic
equation and the Colebrook-White friction-factor relationship provides a quantitative
framework for evaluating deposit accumulation and its impact on pipeline
performance [25-27]. The model incorporates molecular diffusion, shear-induced
removal of weakly attached crystals, deposit aging, changes in effective pipe diameter,
and the resulting increase in pressure drop [28-30]. This approach enables the
integrated assessment of deposit dynamics and hydraulic efficiency.

The proposed framework treats the pigging interval and inhibitor concentration as
decision variables [31-33]. The optimization objective is to minimize annual operating
costs, including pumping energy, chemical procurement and injection, pigging
operations, downtime, and penalties associated with excessive deposit thickness or
pressure losses [34, 35]. Operational constraints are imposed on maximum deposit
thickness and the pressure-drop ratio relative to a clean pipeline [36, 37].

The modelling results demonstrate that seasonal adjustment of pigging frequency
can improve pipeline performance. For the investigated pipeline segment, with a length
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of 120 km and an internal diameter of 720 mm, the preferred seasonal strategy involves
pigging every 28-32 days during winter and every 38-42 days during summer, with an
inhibitor concentration of 45-55 ppm. This schedule accounts for the increased
deposition intensity associated with lower ground temperatures.

Compared with the baseline calendar-based policy of pigging every 45 days and
using an inhibitor concentration of 80 ppm, the optimized seasonal strategy reduces
maximum deposit thickness from 8.2 mm to 4.4 mm. The annual pumping-energy
penalty relative to a clean pipeline decreases from 16.4% to 7.1%, while annual
chemical consumption decreases by 37%. The composite operating-cost index is
reduced by approximately 22%, demonstrating the economic advantages of
coordinated mechanical and chemical deposit control.

For pipelines where seasonal adjustment of pigging schedules is operationally
impractical, a fixed interval of 34 days combined with an inhibitor concentration of 50
ppm provides an effective alternative. This strategy reduces maximum deposit
thickness to 4.9 mm, limits the pumping-energy penalty to 8.3%, and decreases the
composite operating-cost index by approximately 18% relative to the baseline policy.
Consequently, a relatively simple operational adjustment can capture most of the
benefits of seasonal optimization.

Integrating operational monitoring with deposit-thickness estimation enables a
transition from calendar-based maintenance to condition-based pigging. Pipeline
pressure, flow-rate, and temperature records can be used to estimate deposit thickness
through inverse hydraulic calculations. In the investigated scenario, triggering pigging
when the estimated thickness reaches 4.5 mm, with an inhibitor concentration of 50
ppm, reduces the composite cost index to 0.76 of the baseline value. The effectiveness
of this approach depends on the accuracy and temporal resolution of the available
operational data.

The optimal deposit-control strategy is particularly sensitive to wax appearance
temperature and winter ground-temperature variations. An increase of 4°C in wax
appearance temperature shifts the preferred winter pigging interval toward more
frequent cleaning and increases the optimal inhibitor concentration. By comparison,
uncertainty in the shear-stripping coefficient has a relatively limited effect on the
optimized cost. These findings emphasize the importance of reliable laboratory
characterization and site-specific model calibration.

The proposed framework is based on a one-dimensional, single-phase flow model
and a simplified representation of deposit aging. Further research should incorporate
spatially nonuniform deposition, local accumulation near valves and diameter
transitions, two-phase flow conditions, and more detailed inhibitor chemistry. The
integration of continuous pressure-drop inversion and model recalibration after each
pigging operation could further improve the accuracy and adaptability of deposit-
control decisions.

The results demonstrate that optimizing pigging intervals and chemical inhibitor
concentrations through integrated deposit-growth modelling, hydraulic analysis, and
economic assessment can substantially improve the operational efficiency of trunk oil
pipelines. Seasonal optimization reduces deposit accumulation, decreases pumping-

232



MINING AND OIL AND GAS TECHNOLOGIES
THE MODERN DIMENSION OF INTERDISCIPLINARY RESEARCH: FROM THEORY TO
PRACTICE

energy requirements, lowers chemical consumption, and improves overall cost-
effectiveness. A fixed-interval strategy provides a practical alternative, while
condition-based pigging offers additional economic potential when reliable SCADA
data are available.

The proposed methodology supports data-driven pipeline maintenance planning
and can be adapted to different crude oils and operating conditions through calibration
against laboratory measurements, pressure-drop histories, and pigging records. Further
development should focus on spatially resolved deposition models and closed-loop
operational control to enhance pipeline reliability, energy efficiency, and long-term
economic performance.
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OCOBJIMBOCTI ®YHKIIOHYBAHHS TA
MPATMATHYHOI AJIANITAIIT AHTJIOMOBHUX IJTIOM
Y KIHOJUCKYPCI (HA MATEPIAJI CEPIAJTY «EMLII
B IAPUKW»)

MuxaiisioBa Ipuna AnaroJiiiBHa,

CTapIInii BUKJIaga4y

Kadeapu repMaHChKUX MOB Ta NEpeKIaay
Harmionaneuuit yniBepcuteT «Onecbka MOMTEXHIKa»

Kosasnenko Harauis BiraaiiBHa
3100yBay Apyroro (MariCTepchbKoro) piBHs
Kadeapu nepekiiaay 1 TCOPeTUUHOI Ta MPUKIIAJAHOL JIIHTBICTUKH

AKTyaNbHICTh Hociigkennsi. CydacHUil MeIIMHUNA AUCKYpPC, 30KpeMa MpPOCTIp
CyYaCHUX TeJiecepiayliB Ta XYAOXHIX KIHOCTPIYOK, € JIMHAMIYHHUM CEPEIOBUILIEM
(GyHKIIIOHYBaHHS PO3MOBHOI (ppazeoisiorii Ta igiomMaTuku. B ymoBax akTHUBHOI
riobamszaiii Ta CTPIMKOIO PO3BUTKY CTPIMIHTOBUX IUIATHOPM aKTyalli3y€eThCs
npoOjemMaTuka aJeKBATHOTO BIATBOPEHHS HAIIOHAIBHO-KYJIBTYPHOTO KOJOPUTY,
MparMaTMYHOTO TMOTEHIlaTy Ta I1HAMBIAYalbHOTO TOJIOCY MepcoHaxiB (character
voice) Ipu Tepekiaal YKpaiHChKo MOBOI0. OCKUIBKO TepeKiIaa KiHO — 1€ 3aBXK/IU
OlIbIIIe, HIXK TIPOCTO PoOOTa 31 CiIoBaMu. Y CBITI ayJ10BI3yBILHOIO MEPEKIATy TEKCT
KUBUTHCS KAPTUHKOI Ta 3BYKOM, TOMY 3BHYaiiHI 14loMH Ta (pa3eosioriaMu
MOTPAIUISIOTh Y CYBOP1 paMKHU €KpaHa. Y KOHTEKCTI Cy4YaCHUX JIIHIBICTUHUHHUX CTYI1H
NPUHIMIIOBUM € pO3MEKYBaHHsS 0a30BUX TMOHATh. Sk 3a3Hadae O. 3anyxHa,
TEPMIHOJIOTIYHA 1eHTU(IKALil BUMAara€ 4YiTKOIO pPO3MEKYBAaHHS CEMaHTUYHOL
LIJTICHOCTI Ta CTYNEHSI MOTUBOBAHOCTI KOMIIOHEHTIB, JI€ 1110Ma BUCTYIIA€ BEPILIMHHUM
MPOsIBOM (Ppa3eosioriyHOT OJIMHHUII 3 TIOBHICTIO TIEPEOCMUCIICHUM 3HaueHHsIM [2]. s
CUCTEeMaTH3allll eMIIPUYHOr0 MaTepially KIYOBUM € TeMaThuuHuil miaxig. H.
['eprioBchbka Harojonrye Ha HEOOXITHOCTI BUAUICHHS TEMAaTHYHHUX TPYI 1J110M, IO
J03BOJISIE CTPYKTYPYBaTH MOBHHMM MacHB BIATIOBITHO JIO KOMYHIKAaTUBHUX CHUTYaIliH,
MDKOCOOMCTICHUX CTOCYHKIB Ta COIIOKYJBTYPHOTO KOHTEKCTY HOCIiB MoBu [1].
Caoero ueproro, gocmimkenas JI. M. Kosans, O. A. Harmuk ta C. P. MacoHa 10BOJATh,
mo (Gpa3eosoriyHl OJUHMII Yy AUCKYPCHUBHUX (DOpMalisiX BUKOHYIOTh HE JIHILE
HOMIHATHUBHY, a 1 ICKpPaBO BUPaXEHY €KCIPECUBHO-OLIHHY Ta UIIOKYTUBHY (DYHKIIII,
a TMpaBWJIbHA IHTEprperamisa iAioM 3abe3nedyye eQPEeKTUBHICTh MIKKYJIbTYPHOI
komyHikaiii [3]. [IpakTuuHuii aHami3 Ta TpaHcopMalliiiHi acekTu nepekiany (Ha
Marepiani cepiary Emily in Paris) EMnipuyHuM miirpyHTsSIM HalIoro aHaii3zy BUCTYTA€e
aMepuKaHChKO-(ppaHIly3bkuii MeniiHui npoekT «Emim B I[lapwxki», ne 31TKHEHHS
aMepUKaHChKO1 JUIOBOI KyJNbTypH (corporative hustle) Ta eBpomnelichbKoro rejoHizMy
MOPOJIKY€E YHIKAJIBHUM T1acT (pa3eosIoTiKY.
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1. Tematnuna rpyna: [inoBuii Ta KOPMOPaTUBHUHN AUCKYPC Y MOBJICHHI TOJIOBHOT
repoiHi JOMIHYIOTh aMEPUKAHChKI O13Hec-MeTadopu Ta JuHaMIvHI 1i7110MU. SIcKpaBUM
npukiagoM € ¢paza “to step on someone’s toes’ (BTpydaTwics B UyKi CIIpaBH,
MOPYIITYBAaTH MEX1), IKa Y BHYTPIIITHLOKOPITOPATUBHOMY KOHTEKCT1 TpaHC(POPMYETHCS
y COMaTHYHHUI o0pa3 “to step in someone’s shoes” («3alHATH YHECH MICIIE», «B3YTH
gyki Tydai») (Speak all Week, 2021). [Tepexnananpka crpateris: I1ig yac nepexnaay
NoMIOHUX OJAMHMIIL YKPAiHCHKOIO MOBOIO OyKBaJbHE KaJlbKyBaHHSA pyHHYE
nparmMaTtuuHy Hopwmy. Ilepexrnanadi BaroThCcsi A0 (YHKIIOHAIBHUX AaHAJOTIB abo
JEKCUYHUX TpaHchopMaIiii («IIepexoquTH JOpOTY», «3aiMaTH YHECH MICIE»),
30epiraroum KOMyHIKaTUBHY IHTEHIIIIO TIepcoHaka. Moiens AioBoi moBeAinku Emimi
94acTO OMHUCY€EThes BupazoM “to hit the ground running” (oxpa3y eHepriiiHo B3ATHCS 32
crpaBy). llepexnananpbka crpaTeris: 3aMiCTh OMNMCOBOTO TMEpeKyIaay JOILIBHO
BUKOPHCTOBYBAaTU €KBIBAJIEHTHI YKPAIHCHK1 ()pa3eosori3MH 3 BUCOKHM JTUHAMIYHUM
MOTEHI[IAJIOM — «3 MICLISI B Kap'ep» a00 «BKIIFOUUTHUCA HA TOBHY 00EPTH».

2. Temarnuna rpymna: MiXKOCOOUCTICHI CTOCYHKH, €MOIIMHI CTaHU Ta 1pOHIsA
AHIJIOMOBHI 1JIIOMH B POMKOMax 4YacTO CIYI'YIOTh 3aCO000M IICHXOJIOTTYHOI
xapakTepuctuku repoiB. Hanpukian, Bupas “to have the world at your feet” («matu
CBIT OLIs1 CBOiX HII») BUpPa)Ka€ CTaH MIJHECEHHS M ONTUMI3MYy, TOJIl SIK BUCIIOBU Ha
KIITaNT “a storm in a teacup” («Oypsi B CKJISHII BOJAM») aKTyalli3ylOTh YHIBEpCaJlbHI
¢dpazeosnoriydHi  €KBIBAJIGHTU B 000X MOBaX, 3a0e3Meuylo4d MaKCUMAaJbHY
ekBiBaJeHTHICTh. (OcO0JMBOI yBarum 3acilyrOBYIOTh BHUIIQIKHU Iepeaadl 3HHKEHOI
JEKCUKU Ta PO3MOBHOIO CJEHIY, 10 BUKOHYIOTh KOMIUHY (yHKuUito. s onucy
Halpy’>KeHUX a00 HEBU3HAYEHUX POMAHTUYHUX CTOCYHKIB MIXK MEpPCOHAKaMU
BXKHMBA€ThCs 1710Ma “to be on the fence” (Baratucs, He MOXy4yu 3poOUTH BUOIP).
[lepexnagainpka crpateris: B ykpaiHCbKOMY MepeKJiaji 3aCTOCOBY€EThCS parMaTuYHa
ajanTaris «CHUIITH Ha JIBOX CTUIBLIAX» a00 «CHIITH K HA TOJIKaX)» B 3aJIEKHOCTI BIJ
BIJITIHKY TPUBOXXHOCTI YU PO3TyOJIEHOCTI.

ExcnpecuBna perutika nepconaxa Jlroka “I guess that makes me a star fucker!”
JIEMOHCTPYE BHUCOKMW CTyMiHb MparMatudHoi audysii. 30epekeHHS KOMIYHOTO
TaMIHTY Ta UIJTOKYTHBHOI CHJIM B YKPAaiHCBKOMY TMEpEKJIaJi BHMAarae MouIyKy
CTHWJIICTUYHO €KBIBAJICHTHUX PO3MOBHUX KOHCTPYKIIiH, 3laTHUX TepefaTH TOHKUN
capka3M 0e3 MOpyLIeHHs 3arajJbHOr0 PEricTpy NEePCOHAKHOTO MOBJICHHS.

BucHOBKH: TipoBeeHUN aHaTI3 3acBiAuye, IO MEPEKiIa] aHTJIOMOBHUX 171I0M Y
KIHOKaHp1 «romcomy He OOMEXKY€EThCSI MI>XKMOBHOIO M1JICTAHOBKOIO, & € CKJIAIHUM
MPOLIECOM MPAarMaTUYHOI Ta KyJbTYpHOI ajanraiii. JloMinyrounmMu Tpanchopmanisamu
y CydYacHOMY MepeKiajal € Momyk (yHKIIOHAJIBHUX aHAJOTIB, JIGKCUYHI 3aMiHU Ta
ne3igiomaTtusallis (ONMUCOBUHM MEpeKiIaa), 10 JI03BOJISIE HIBEIIOBATH JIAKYHAPHICTD,
30eperTd EeKCIpPEeCUBHE HABAHTAXCHHS Ta 3a0€3MEeYUTH TMOBHOIIIHHE CIPHAHATTS
MEJIHHOTO TEKCTY PELMITIEHTOM.
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KOMIO3ULIMHI OCOBJIMBOCTI AHIJIOMOBHHUX
JITEPATYPHUX HU®PPOBUX IIVIATOOPM

Cwmariii Banepis,

JTOKTOpP (UIONOTIYHUX HayK, Tpodecop,

3aBigyBay kadeapu «[Ho3eMHi MOBH Ta TIEpeKIIa
OpecbKoro HaIiOHATLHOTO MOPCHKOTO YHIBEPCHUTETY

Koctsakosa BikrTopis,
3100yBay OCBITU
OnechbKOTo HalllOHAJIBHOTO MOPCHKOTO YHIBEPCUTETY

CtpiMKHiI  pO3BUTOK IU(MPOBUX  TEXHOJOTIH 3YMOBUB  TpaHCHOpPMAIIIIO
TpaauUIHHUX (QOPM CTBOPEHHS, MOUIMPEHHS Ta CHPUNHATTS XYHOXHIX TEKCTIB.
Oco0sMBOro 3HAYEHHA B LbOMY KOHTEKCTI HaOyBalOTh AHIJIOMOBHI JITE€paTypHl
maThopMu, SKI MOEAHYIOTh (QYHKLII €JIEKTPOHHOI O010J110TeKH, CepeloBUIIa
aBTOPCHKOT TBOPUOCTI Ta MPOCTOPY KOMYHIKallli M’ MMCbMEHHUKaMU i untayamu. Ha
BIIMIHY BiJ JPYKOBaHOI JITEpaTypH, LHUPPOBI XYAOKHI TBOPU (PYHKIIOHYIOTH Y
MeXax Crenu(pIYHOi KOMIIO3HUIIIIHOT CTPYKTYpPH, 1110 OXOIUTIOE HE JIUIIE BJIACHE TEKCT,
a i1 10JaTKOBI €JIEMEHTH MOT0 OpraHizallii, Mpe3eHTallii Ta peuenuii. ¥ 3B'13Ky 13 IUM
aKTyaJIbHUM [OCTa€ JOCIIPKEHHS KOMIIO3ULIMHUX OCOOJIMBOCTEH aHIJIOMOBHHX
miTepaTypHux 1iaThopMm sSK YUHHUKA (OpPMYyBaHHS HOBHX CIOCOOIB oprasizaiii
XYJI0’KHBOTO JTUCKYPCY.

MeTtoro [ociaiKeHHsI € BHU3HAUEHHS Ta XapaKTEepUCTUKA KOMITO3ULIHHUX
OCOOJIMBOCTEHM AaHTJIOMOBHHMX JITEpAaTypHUX IUaTGopM Ha maTepiaii nudpoBOro
cepenoBumia Wattpad. /[ goCSTHEHHS IMOCTaBJICHOI METH 3aCTOCOBAHO OIHCOBHMA
METOJI, CTPYKTYPHO-KOMITO3UIIIMHUI aHaTI3 Ta €IIEMEHTH JUCKYPCHUBHOIO aHami3y.
MarepiajioM AOCIIJKEHHsI CIyTy€ aHTJIOMOBHa JiiTeparypHa miatrgopma Wattpad,
30KpeMa ii cucTeMa oprasizaiii XyJOXHIX TBOpPIB, MPEACTABICHHS aBTOPCHKOIO
KOHTEHTY Ta 3a0€3MeUCHHS YUTAIIbKOT B3aEMOIII.

TeopeTHyHUM MIATPYHTSIM JOCHIJDKEHHS € Tpaml 3apyObKHUX HayKOBIIB,
MpUCBAYEH1 UQPOBIH JiTEpATYypl Ta coLiaTbHOMY YUTaHHIO. 30Kpema, C. Pebopa Ta
@. [T'sanona [2] po3rnsaarots Wattpad sik cepeioBule, y IKOMy YMTallbKli KOMEHTapi
0e3IMocepeIHbO CHIBBITHOCATHCS 3 OKpeMUMHU (parMeHTaMH XyJAO0XKHBOTO TEKCTY.
JIOCTIAHUKY HAroJIOIIyl0Th Ha HEOOXIJHOCTI BpaxyBaHHS B3a€EMO3B'S3KY MIX
TEKCTOBUMH CTPYKTypamMH Ta peakiiismMu perumieHTiB. Y mnpari @. [I'samonm, C.
PeGopu Ta I'. Jlayepa [1] moBeaeHO 3HauyIIiCTh ITU(DPOBOTO COIIATHFHOTO YATAHHS IS
JTEepaTypO3HABUUX JOCIHIKEHb, 30KpeMa JIJIi BUBUCHHS B3aEMOJIII MK XYTOKHIM
TEKCTOM, HOT0 )KaHPOBUMH XapaKTEPUCTUKAMU Ta YUTAIIbLKUMU KOMEHTAPSMHU.

Y Mexax UbOro JOCHIJKEHHS KOMIO3MIIO JITepaTypHOi miaTgopMu
MPOTOHYETHCS PO3IIIAAATH K OaraTOpiBHEBY Oprasizaiiio HUGpOBOro XyJI0KHbHOIO
MPOCTOPY, 1110 3a0e3Meuy€e CTPYKTYpPHE BHOPSAIKYBAHHS TEKCTOBOI'O MaTepiaiy, Moro
HaBIraliifHy JOCTYIHICTh 1 KOMYHIKATUBHY B3a€MOJIII0 YYACHHUKIB JITEPATypPHOIrO
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mporecy. Amnamiz Wattpad [3] 103Boisie BHOKpPEMHUTH TPHU B3a€EMOIIOB'sI3aH1
KOMIIO3HUIIIIHI pIBHI: MaKpPOKOMITO3HITIHHUM, ME30KOMITO3UIIHHUI Ta
MIKPOKOMITO3HITIHHUMN.

MakpoKOMIIO3UIIINHUN pPiIBEHb OXOIUIIOE 3arajibHy apXiTEKTOHIKY JITepaTypHOI
maThopMu, TOOTO CHUCTEMY PO3MIIICHHS Ta BHOPSJIKYBAaHHS XYIOXKHIX TBOPIB Y
IU(POBOMY CepeloBHIi. MOro OCHOBHMMHM CKJIAJHMKAMH € TOJIOBHA CTOPiHKA,
TeMaTU4YHI ¥ JKaHPOBI Kareropii, TOIIYKOBI MEXaHI3MH, I€PCOHaJI30BaHI
pekoMeHpaIii Ta aBTOpPChKi Tpodim. BaximmBoro XapaKTEpPUCTHKOIO ITHOTO PIBHS
BUCTYTIA€ HETHINHICTh HaBITallii, OCKUIBKA KOPUCTYBAaU MOXKE MIEPEXOUTH BiJ OJJTHOTO
TBOPY JO IHIIOTO 4Yepe3 CUCTeMYy IU(POBUX TOCHIAHb, JKAHPOBUX ITO3HAYEHB 1
pexomeHaamii. BiamosinHo, koMno3uiliitHa oprasizaiiisi miaThopMu BU3HAYAETHCS HE
JMIIE TOCIHIIOBHICTIO MPEACTABICHHS XYJI0KHBOIO Martepiainy, a ¥ MOMJIUBICTIO
dbopMyBaHHS 1HANBIAYATbHOT YUTALBKOT TpaekTopii. OCOOIMBICTIO MAKPOKOMITO3HUITI T
Wattpad € mnoegHanHs O10J10TE€YHOrO MPUHLHKIYY CHCTEMaTH3alii TBOPIB 13
MeXaHI3MaMH COIaJIbHOI Mepexki. ABTOPCHKHUM Tpodisib QPYHKIIOHYE SIK OKpEeMHUI
KOMITO3UIIIMHUI KOMIIOHEHT, 1[0 00'€eqHye 1H(pOpMalil0 Mpo MNHUChMEHHUKA,
oImy0JIIKOBaH1 TBOPH Ta 3aCO0U B3a€EMO/IIT 3 Ay TUTOPIEIO.

Me30KOMIO3UIIITHUN  pIBEHb MPEACTABICHUM CTPYKTYPHOIO OpTaHi3alli€io
OKpeMOro XyJoxkHboro TBopy. Ha mmatdopmi Wattpad TBip 3a3Bu4ail Mae Ha3By,
OOKJIaJIMHKY, aHOTAallll0, >KaHPOBI Ta TEMATHUYHI IMO3HAYEHHS, a TAKOX MOJLI Ha
YacTUHU a00 po3auTu. 3a3HayeHl KOMIIOHEHTH (OPMYIOTh KOMIIO3MIINHY pPaMKy
IM(POBOro TEKCTy Ta BUKOHYIOTH 1H(QOpMaliiiHy, 1AeHTU(IKALIIHY i aTpaKTUBHY
¢ynkuii. Oco0auBoOro 3HaueHHs HaOyBae cepiaii3oBaHM NMpUHLIMN MyOsikaiii, 3a
SAKOTO XYAOXKHIN TBIp MOXKE OMPUIIOJHIOBATUCS MOCTYMOBO, OKPEMUMH PO3/IITIaAMH.
Taka opma opranizaiiii TEKCTy BIUIMBA€ Ha KO0 KOMIO3ULINHY IIJIICHICTh, OCKIIBKH
KO)KHa YacTHMHAa MOBHHHA 30€epiratv 3B'S30K 13 3arajlbHOIO0 CIOJKETHOIO JIIHIEIO Ta
BOJHOYAC MIATPUMYBATH YHTALBKHN iHTEpec. Y I[bOMY KOHTEKCTI Ba)KJIMBHUMHU
KOMITO3UIIIMTHIMU 3ac00aMU CTalOTh IHTPUTYBAJIbHI 3aBEPIIEHHS PO3/IIIB, CIOKETHI
nays3u, BIIKPUTI (iHATM OKPEMHUX €Mi30/1B Ta MOCTYIOBE PO3TOPTAHHS KOHQIIIKTY.
3a3HadyeHl MPUHOMH HE € BHHITKOBO IU(GPOBUMH, OJHAK cepiaiizoBaHuil gopmar
m1aThOpMH CTBOPIOE A0JIATKOBI YMOBH ISl iX aKTUBHOTO BUKOPUCTAHHS.

Okpemy posib Y ME30KOMIO3HIII BIIITPArOTh aHOTAIlll Ta aBTOPCHKI MPUMITKH.
AHOTAI1Is1 BUKOHYE (DYHKIIIIO TIOTIEPEIHBOT MPe3eHTAIlll XYI0’KHBOTO TBOPY, BU3HAYAE
HOT0 TeMaTU4YHY CHPSIMOBAHICTh 1 POPMy€E NEPBUHHI OUIKYBaHHS yuTaya. ABTOPCHKI
MPUMITKH, CBOEIO YEProl0, MOXKYTh PO3MIIIyBaTHCS TEpe]l OCHOBHUM TEKCTOM a0o
MICIs HbOTO, CTBOPIOIOYM JOJATKOBUI KOMYHIKATHUBHUI TPOCTIP MIXK aBTOPOM 1
pPELUIIIEHTOM. YHACHIOK 1bOTO TpaAMIliiHA CTPYKTypa XYyAOXKHBOTO TBOPY
JOTIOBHIOETHCS ITU(PPOBUMH NAPATEKCTyATbHUMHU €JIeMEHTaMHU.

MiKpOKOMITO3UILIIMHUI pIBEHb OXOIUTIOE BHYTPIIIHIO OpraHi3alilo OKpeMHX
TEKCTOBHX (PpParMEHTIB Ta IXHIO B3aeMojii0 3 iHTepdeiicom tuiargopmu. o itoro
OCHOBHHX XapaKTEPHUCTHK HaJeXaTh ab3aIlHe WICHYBAaHHs, PO3TalllyBaHHS J1aJIOTIB,
rpadiuHe BUIUICHHS OKPEMHUX BHUCJIOBIICHb, BUKOPHCTaHHS PO3IOBHX 3HAKiB, a
TaKOX MOXKJIUBICTh KOMEHTYBaHHSI KOHKPETHUX YaCTHH TEKCTY.
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OcobmuBictio Wattpad € QyHKITIOHYBaHHS KOMEHTapiB, MOB'I3aHUX 3 OKPEMUMU
dbparMeHTaMu XyJIO0KHBOTO TBOpY. Taka ¢opma 4YHTaIbKOI B3a€EMOJIl CTBOPIOE
JOJIATKOBUIM KOMYHIKATUBHUN 1Iap, SKUW HE HAJIEKUTh O€3MOCEPEeTHbO 0
aBTOPCHKOTO HApaTHMBY, MPOTE BIUIMBAE Ha HOro CHOPUUHATTI. SIK 3a3HAYAIOTH
C. Pebopa ta ®. [1'suniona [2], aHai3 KOMEHTapiB JI03BOJISIE BCTAHOBHUTH 3B'SI30K MIXK
KOHKPETHUMHU TEKCTOBUMH €JIEeMEHTaMHU Ta €MOI[IMHUMU peakiisiMu yutadiB. OTxe,
MIKDOKOMITO3UIIIST ~ IU(POBOTO  XYHOKHBOTO  JUCKYPCY  XapaKTepU3YEThCA
CHIBICHYBaHHSIM aBTOPCHKOT'O TEKCTY M UMTALbKUX 1HTEPHpPETAIlil, K MOXKYTh OyTH
MIPOCTOPOBO HAOJIKEHI B MEXKax 1HTEPQEHCy.

Baxxn1Bo0 KOMMO3MIIIHOIO XapaKTEPUCTUKOIO aHTJIOMOBHUX JITEpaTypHHUX
mw1aTGopM € TaKOX IHTEPAKTHUBHICTH, IO 3abe3meuye mepexi BiJl OJHOCTOPOHHBOT
MOJIe1 JIITepaTypHOI KOMYHIKAIIil 10 6aratTocTOpoHHBOI. UnTady OTpUMY€E MOXKIUBICTh
HE JIMIIE COpUMMATH XYJIOXKHIM TEKCT, a ¥ 3alMIIaTh KOMEHTapl, BHCIIOBIIOBATH
OLIIHKK Ta OpaTH y4dacTb B OOIOBOPEHHI CIOKETHHMX IMOAIHN 1 MepcoHaxiB. BogHouac
HEOOX1IHO pO3MEKOBYBAaTH KOMIIO3MIIII0 aBTOPCHKOTO TBOPY Ta KOMIIO3UIIIO HOro
1M (POBOTO MPECTaBICHHS: YATALIbK] peakilii popMyIOTh T10JaTKOBUMN TUCKYPCHUBHUIMA
piBEHb, ajie He 00OB'SI3KOBO 3MIHIOIOTh CTPYKTYPY CaAMOI0 XYJOKHBOTO TEKCTY.

[Ile onHI€0 BHU3HAYAIBHOIO O3HAKOI KOMIIO3ULITI HU(POBHUX JITEpaTypHHUX
mwiaThopM BUCTymae MyJdbTUMOAaNbHICTh. Ha Wattpad BepOanbHUN KOMMIOHEHT
XYJOKHBOTO TBOPY TIOEAHYETHCS 3 BI3yalIbHUMU €JIEMEHTAaMH, HacaMIiepen
oOKJIaIMHKaMH, 300paXeHHSAMU Npo(duIiB Ta rpadiuHuM OQPOPMIIEHHSM CTOPIHOK.
Bi3yanpHi KOMIIOHEHTH BUKOHYIOTH HE JIUIIE JIEKOPATUBHY, a 1 CMUCJIOYy TBOPIOBATIbHY
(YHKIIII0, OCKITIBKH CHPUSIIOTH KaHPOBIH 11eHTU(dIKaLli TBOPY Ta (POPMYBaHHIO HOTO
E€MOIIMHO-OI[IHHOTO COpUHATTA. (OCOO0JIMBO TIOMITHOIO Taka B3aEMOJIA € B
POMaHTHYHIN Ta MOJOJIKHINA MPO31, J€ Bi3yajbHa MPE3EHTalllsd YaCTO OpIEHTOBaHA Ha
CTBOPCHHS IICBHUX JKAHPOBUX OUYIKYBaHb.

OTxe, KOMIIO3MIIIMHA OpraHizailis aHrJOMOBHUX JITEpaTypHHUX IIaTHopM
XapaKTepU3yeThcsi 0araTOpiBHEBICTIO, HEIHIWHICTIO HaBIralli, cepiajii30BaHICTIO
XYyJIO)KHBOTO MaTepially, 1HTEPaKTUBHICTIO Ta MyJbTHUMOJaibHICTIO. Ha mpuxmani
Wattpad BcTaHOBIEHO, 10 MaKpPOKOMIIO3HUIIIWHUN piBEHb 3a0e3leuye 3arajbHy
CTPYKTYpPHY oprasizailiro udpoBoro JTEPaTypHOTO cepenoBuIIa,
ME30KOMIO3UIIIHHUN BU3HAYAE€ OCOOTUBOCTI MPE/ICTABICHHS OKPEMOTO XYI0KHBOTO
TBOPY, a MIKPOKOMIO3UIIIMHUHN BiT0Opaskae BHYTPIIIHIO OpraHi3allito TeKCTy Ta HOro
B3a€EMO/JIII0 3 YUTAUBKUMU KOMEHTapsiMU. 3alpoONOHOBAaHA TPHUPIBHEBA MOJIENb €
AQHAJIITUYHUM y3arajbHEHHSIM, SKE€ JI03BOJISIE CHCTEMAaTHU3yBaTH KOMIIO3UIIIHHI
XapakTepucTuku I1udpoBoi mdiTepatypu. IlepcrekTUBY NOAAIBIINX JOCIIIKECHb
y0ayaeMo B 31CTaBHOMY aHaji31 KOMITO3UIIIMHOI opraHi3allli aHTJIOMOBHHMX >K1HOYHMX
poMaHiB, OMyOJIKOBaHMX Ha PI3HMX HU(PPOBUX MIATHOPMAaX, 3 METOI BHUSBIICHHI
BIUIMBY  TEXHOJIOTIYHOTO  CEpPEJOBHUINA HAa  CTPYKTYPHO-KOMIIO3UIIIMHI — Ta
JIHTBOCTHIIICTUYHI OCOOJIMBOCTI Cy4aCHOTO XYJI0’KHBOTO JTUCKYPCY.
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CEMAHTHUYHA CTPYKTYPA HOMIHATUBHOI'O
MOJIsI KOHUENTY FREEDOM B AHTJIIMCBHKIN MOBI

CwmarJiii Bagepis,

JTOKTOpP (UIONOTIYHUX HayK, Tpodecop,

3aBigyBay kadeapu «[Ho3eMHi MOBH Ta TIEpeKIIa
OpecbKoro HaIiOHATLHOTO MOPCHKOTO YHIBEPCHUTETY

J3ucbko 3aara,
3100yBay OCBITU
OnechbKOTo HalllOHAJIBHOTO MOPCHKOTO YHIBEPCUTETY

Y cyyacHii KOTHITHMBHIM JIHTBICTHI JOCHII)KCHHS HOMIHATUBHHUX IIOJIIB
KOHIICTITIB CTAHOBUTH BAXJIMBUI HAIIPsIM BUBUECHHSI MOBHOI perpe3eHTallii 3HaHb Mpo
HABKOJIMIIHIN cBIT. OcOoOIMBE MICLIE B AHTJIOMOBHINA KOHUENTYalbHIN KapTHHI CBITY
nocigae koninent FREEDOM, skuili BigoOpakae ysSBJICHHS MPO OCOOUCTY
HE3aJIeKHICTh, MOXJIUBICTh BUOOPY, BIICYTHICTh 0OMEXKEHb, aBTOHOMIIO OCOOUCTOCTI
Ta peami3alilo I1HAUBIAyadbHUX TMpaB. MeTow JOCHIPKEHHS € BU3HAYCHHS
CEMaHTUYHOI CTPYKTYpPHU HOMIHATHUBHOTO MoJjsi KoHienty FREEDOM B anrmiichbKiii
MOBI, BUOKPEMJIEHHSI MOTO SAEpHUX 1 nepudepiiHUX KOMIOHEHTIB Ta BCTAHOBJIEHHS
OCHOBHHMX CEMaHTUYHUX 3B'A3KIB MK OJJUHUIISIMHU TTOJISL.

TeopernunuM MIATPYHTAM aociimkenHs cuyrye miaxig [. M. Koneraesoi mo
KOHCTPYIOBAaHHSI HOMIHATHBHOTO TOJIA KOHIENTY, SKUM Tepeadadae TMOCIiIOBHE
BUSIBJICHHS MOBHHMX OJIMHUIIb, 110 OO0'€KTUBYIOTH KOHIICNIT, Ta iX CHCTEMATHU3AIlIO
BIJIMOBIJIHO JI0 CEMAHTHYHUX XapakTepucTuk [1]. Matepiasiom IOCHIIKEHHS CTaju
nexcukorpadiuni aediuninii imennuka freedom, mpencraBneni B Merriam-Webster
Dictionary, The Free Dictionary ta Online Etymology Dictionary [2—4]. OcHOBHUMHU
METOJIaMU JTOCTIKEHHS € AeIHIIIHHNN, KOMITOHEHTHUM Ta €eTUMOJIOTTYHUMN aHalli3u,
a TaKOXX METOJ] CEMaHTUYHOI Ki1acuikarii.

Anpo HominatuBHoro nojs konuenty FREEDOM npexacraBiene oqHOMMEHHOIO
nekceMoro freedom, sika xapakTepu3yeThCS MOJICEMAHTUYHICTIO Ta IHTETPYE ACKUIbKa
B3a€MOIOB'sI3aHUX 3HaueHb. Y Merriam-Webster Dictionary jgexkcema BHU3HA4a€eThCA
yepe3 noHATTS the quality or state of being free, a Takox uepe3 3HaueHHs absence of
necessity, coercion, or constraint in choice or action [2]. HaBemeni nedinimii
aKTyaJli3yl0oTb CEMaHTU4HI KOMIIOHEHTH independence, absence of coercion, lack of
restrictions, choice Ta action. BinnoBigHO, HEHTPAIBHOIO KOHIIENTYaJIbHOIO 03HAKOIO
FREEDOM mnoctae MOXIMBICTh CAMOCTIMHOTO 3/IMCHEHHS [ii 0€3 30BHINIHBOTO
IPUMYCY.

Hedininii The Free Dictionary po3muproOTh CEMaHTHYHE HAIOBHCHHS
JOCJIIDKYBAHOT JIGKCEMM 3aBMSIKM aKTyali3ailii 3Ha4eHb OCOOMCTOI HE3aJekKHOCTI,
3BUIBHEHHSI Bl1J] KOHTPOJIIO, MpaBa Ha BUIbHI [1i Ta BIACYTHOCTI oOMexeHb [3].
KoMroHneHTHUI aHami3 J03BOJISIE BUOKPEMUTH ceMu personal autonomy, self-
determination, absence of restraint, right ta independent action. Y Takuil crocio
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cemanTuka FREEDOM mnoennye nBa B3a€MOIIOB'Si3aHI aCMEKTH: HETaTHBHHM, IO
nepeadavae BIICYTHICTh NMPUMYCY ab0 MEpemnikoj, 1 MO3UTHBHUM, TOB'S3aHUN 13
MOKJIMBICTIO peati3allii BJacHO1 BOJI.

ETuMonoriuamii aHaii3 CBIAYUTH MPO ICTOPUYHY OaraTroniapoBiCTh CEMaHTHKHU
nociikyBaHoi nekcemu. 3a nanuMu  Online Etymology Dictionary, freedom
MOXOJUTh BiJ JaBHbOAHTJIHCHEKOTO freodom, yTBOpeHoro Bim freo («free») 3a
nornomoror cydikca -dom, skuii mo3HadaB cTtaH abo craHowuile [4]. IctopuuHo
CeMaHTHKa cjoBa Oyja TMOB'sA3aHAa 31 CTAHOM BUIBHOI JIIOAWHH, HAa MPOTHUBATY
3aJIeKHOMY a00 IMTHEBUIPHOMY CTAaHOBHINY. Y MPOIECI CEMAaHTUYHOTO PO3BUTKY
3HAYCHHS PO3IIMPUIIOCS 10 aO0CTPAaKTHOTO MO3HAYEHHS HE3aJIeKHOCTI, MOYKJIHBOCTI
BUOOpY Ta BiACYTHOCTI oOMexeHb. OTXe, €TUMOJIOTIYHMN KOMIIOHEHT 3acBiIuye
MEPBUHHICTh O3HaKu free status, fka crama OCHOBOIO (POPMYBAHHS CYy4acHOI
CEMaHTUYHOI CTPYKTYpPH KOHIICTITY.

Ha mincraBi pgediHIITHOTO Ta KOMIIOHEHTHOTO aHali3iB Yy CTPYKTYpl
HoMiHatuBHOro mojii FREEDOM MoXHa BHOKPEMUTH JACKUIbKA CEMaHTHYHUX
MIKpOIIOJIB.

Mikpornonie «He3anexxHicTh Ta aBTOHOMISD) OXOIUIIOE JIEKCEeMU independence,
autonomy, sovereignty, self-determination, self-government. Ix 00'€qHYIOTH ceMH
independence, self-control ma absence of external authority. lleHTpaJIbHOIO 03HAKOIO
IIbOTO MIKpOIIOJIS € 3JaTHICTh CcyO'€eKTa CaMOCTIMHO BH3HAYAaTH BJAcHI il abo
3/11CHIOBATH YIPABIIHHS 0€3 30BHIIIHBOTO BTPYYaHHS.

Mikpomnone «[IpaBa Ta MOXIJIMBOCTI» MpeACTaBIeHE OAUHUISAMU [iberty, right,
privilege, entitlement, permission. Horo CEMaHTUYHY OCHOBY CTAHOBJIATH KOMIIOHEHTH
right to act, legal possibility ma authorization. Ha BiaMiHY BI1J HONEPEIHHOTO
MIKpPOIIOJISl, Y LbOMY BHUIAJKy CBOOOJa KOHIIENTYaI3y€eThCS HacaMmIepen sk
coIllaJbHO a00 IOPUIUYHO 3aKPIMJICHA MOXIIMBICTH 3/IIMCHEHHS MEBHUX 1. BogHoUac
permission Ta privilege MaroTh nepudepiiiHui cTaTyc, OCKUIBKM MOXKYTh Iiepe0ayaTu
3QJICKHICTB BiJI IO3BOJIY a00 OCOOIMBOTO CTATyCy.

Mikpomnoine «BincyTHicTh 0OMexeHb» 00'€THy€E JIeKCeMUu unrestraint, liberation,
release, emancipation, exemption. CIiJIbHUMH JIJIs HUX € CeMU absence of restriction,
removal of control Ta release from dependence. Cemantuuna cnerudika el rpymnu
noJisirae B akTyaii3aiii cBOOOMM SK CTaHy, IO BUHUKAE BHACIIJIOK YCYHEHHS
30BHIIIHIX TMEPENIKOI, TPUMYCY ab0 3aJIeKHOCTI.

Mikpomnone «ButbHuI BUOIp Ta BOJEBUSIBICHHS MPEIACTABICHE OAUHULIAMU free
will, choice, discretion, volition, agency. Ix IHTETPYIOTh CEMAHTUYHI KOMIIOHEHTH
independent decision, ability to choose Ta intentional action. Y Mexax IbOTO
Mmikporiosisi FREEDOM  ocMuCITIOETbCST SIK BHYTPIIIHS 3[aTHICTh OCOOMCTOCTI
YXBaJIFOBATH PIIICHHS Ta JIISITH BIJMOBIIHO JI0 BJACHUX HaMIpIB.

Mikpomnosnie «ColiaIbHO-MOJITHYHA CBOOOJA» OXOIUIKOE HOMIHATHBHI OJWHUII
civil liberty, political freedom, freedom of speech, freedom of expression, freedom of
religion. Bonu akrtyami3ytoTh ceMu civil rights, political participation, freedom of
expression Ta absence of political oppression. Ha BimMiHy BiJ] 3arajlbHUX MMO3HAYEHb
HE3aJIe)KHOCTI, 3a3Hau€Hl CJIOBOCIIOIYYEHHS KOHKPETH3YIOTh CBOOOIYy B Mexkax
CYCIUIBHUX BITHOCHH 1 MOJIITUKO-TIPABOBUX 1HCTUTYTIB.
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CemantnuHa opraxizamis HominatuBHoro noiii FREEDOM xapakrepusyeThcs
HAsBHICTIO CHHOHIMIYHMX, AaHTOHIMIYHUX 1 TINEpO-TIMOHIMIYHUX  3B'S3KIB.
Haitbmmxunmu 10 sepHoi Jekcemu € liberty Ta independence, K1 MatOTh 3HAYHUUN
00CsT CINUIBHUX CEMaHTUYHUX KOMIOHEHTIB. BogHouac liberty yacTiiie akTyanizye
npaBoOBHM a00 CYCHUIBHUN acIleKT CBOOOJU, TOMAl1 SIK independence TiJIKPECITIOE
BIJICYTHICTh 3aJIe)KHOCTI BiJ 1HIIMX CcyO0'ekTiB. Jlekcemu autonomy Ta self-
determination KOHKPETH3YIOTb 3HAUYEHHS CAaMOCTIMHOrO YIpaBJIiHHSA W yXBaJCHHS
pIIICHb.

AHTOHIMIYHUW CETMEHT IOJS TPEJCTAaBICHUN OIWHULIAMH Slavery, captivity,
dependence, oppression, coercion, restriction. Boan BepOami3ylOTh NPOTHIICKHI
CEMaHTWUYHI 03HaKU dependence, constraint, external control Ta absence of choice.
3icTaBiaeHHS MPOTHIICKHUX 3HAYCHD CIIPUSIE YTOYHCHHIO CEMAHTHIHUX MEK KOHIIETITY
FREEDOM, ockuibku HOro 3MICT 3HayHOIO Mipowo (opMyeTbest  4epes
MIPOTUCTABIICHHS CBOOOAM PI3HUM (opMaM 3alie)KHOCTI Ta TPUMYCYy. 3a3HaueHi
AHTOHIMU CTAaHOBJISITH KOHTPACTUBHE OTOUYEHHS I10JIs1, @ HE MO0 BJIACHE CUHOHIMIYHE
ATPO.

Otxe, HoMmiHatuBHe mnoje KoHuenty FREEDOM wmae ckimanny iepapxiuny
oprasizailito, y sKid siapo TMpeJcTaBieHE JEKCeMOI freedom, OnmuxHs nepudepis
oxorumoe liberty, independence, autonomy, self-determination, a naneHsa nepudepis
BKJIIOYA€E JICKCUYHI OJMHUII Ta CJIOBOCIOJYYEHHS, II0 KOHKPETHU3YIOTh OKpeMi
acnekTH cBoOOAM. IHTErpaibHOI0 CEMaHTHUYHOIO O3HAKOIO MO € absence of external
constraint, TOJll K AUEpPEHUIMHUMU BUCTYNAIOThL personal autonomy, right to act,
independent choice, self-government ta release from dependence. CemaHTH4YHA
CTPYKTypa JOCHII)KyBAaHOTO MOJs BigoOpaxae OaraTOBUMIPHICTh AHIJIOMOBHOTO
OCMMUCIIEHHSI CBOOOAM SIK 1HJIMBIAYyaJbHOTO CTaHy, COLaIbHOI LIIHHOCTI Ta MPaBOBOI
MOYJIUBOCTI.
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HIJIATEC 1 3JOPOBE JOBI'OJIITTA: CYHYACHI
HAYKOBI HIAXO0AU A0 NIATPUMAHHA ®I3UYHOT'O
TA IICUXTYHOI'O 310POB’A

biprounncska Caitiiana BitaaiiBHa

cTapiiuii Bukiaaad GakyapTeTy (Hi3MYHOTO BUXOBAHHS 1 CIIOPTY,
KadeIpu CIOpTUBHOI MIATOTOBKH Ta (iTHECY,

KuiBchkuit ctonnunuii yHiBepcuteT iMeHi bopuca ['pinuenka,

M. KuiB, Ykpaina

AHOTALIS

Y Te3ax y3arajbHEHO peE3YyJbTaTH CY4YaCHUX CHUCTEMAaTHUYHHUX OIJISIIB 1
MeTaaHali31B 1IOAO0 BIUIMBY 3aHATH MijaTecoM Ha (i3WYHE Ta TMCHUXIYHE 3JI0POB’S
JIOZEH CTapUIOro BiKy B KOHTEKCTI KOHIEMIIIT 3/10pOBOT0 JOBroIiTTs. MeTra pobotu —
BU3HAYUTH, $IKI KOMIIOHEHTH (YHKIIIOHAJILHOTO CTaHy Ta IICUXOJOTIYHOTO
0JIaromoayyysi MOXKYTh MOKPAIIyBaTUCA 3aBJISIKH MIJIATECY, a TAKOXK OKPECIUTH MEXI
HasBHUX JI0Ka3iB. 3aCTOCOBAHO AHAIITUYHUHN OTJIAJ IT'STH PEIEH30BAaHUX HAYKOBHUX
myOJTiKaIii, IPUCBIYECHUX PIBHOBA31, MOOUIBHOCTI, MOCTYPaTbHOMY KOHTPOJIIO, IKOCTI
KUTTS Ta TICUXOJOTIYHUM TOKa3HMKaM. Pe3ynbratu omyOIiKOBaHUX JIOCIHIIKEHb
CBIJTYaTh MPO MOKIIMBE MOKPAIICHHS OKPEMHX MOKa3HHUKIB JMHAMIYHOI PIBHOBArH,
¢G13U4HOI  PYHKIIOHANIBHOCTI ¥ CyO’€KTHBHOrO OJIaromoiayydss MOPIBHSHO 3
BIJICYTHICTIO TpE€HYBaHb. BogHOUac BennunHa e(heKTy 3aJI€KUTh Bl XapaKTEPUCTUKH
YYaCHHUKIB, TPOTPaMH 3aHATh, TPUBAJIOCTI BTPYYaHHSA Ta TUIY KOHTPOJBHOI TPYTIH.
[lopiBHSIHHA pI3HMX MeTaaHali3iB NOTpedye O0OEpe)HOCTI uepe3 HEOoAHAKOBI
IHCTPYMEHTHU OI[IHIOBAHHS Ta CTAaTUCTUYHI Mojeni. [linaTec TOMiIbHO pO3TasaaTh sK
OJIMH 13 KOMIIOHEHTIB 0araTOKOMIIOHEHTHUX MPOrpaM MiATPUMAaHHS aKTUBHOCTI, a HE
K JTOBEJCHUHN 3aci0 301IbIIIEHHST TPUBAIOCTI KUTTS. [lepcreKTUBHUMU HampsMaMu
3QJIMIIAIOTBCS.  JTOCHIJKEHHSI  JIOBTOCTPOKOBHMX  HACHIJIKIB, PU3UKY  IaJliHb,
KOTHITHUBHOT'O 3/I0POB’sl Ta ONTUMAJILHOTO TO3yBaHHS 3aHSATh.

Kuarw4oBi cioBa: minarec, 310poBe JOBIOJITTS, piBHOBara, IcUxidyHe 370pOB 4,
SKICTb KUTTS, CTAPIHHS.

AKTYaJBHICTb JOCTIKEHHH.

310pOBE AOBTOJITTS XapaKTEPU3YETHCS HE JIUIIIE 301IBIIICHHSIM TPUBAJIOCT1 KUTTS,
a 1 30epexeHHsIM (YHKIIOHATBHUX MOMJIMBOCTEH, aBTOHOMHOCTI Ta IMCUXIYHOTO
Oyaromosyyust B ctapiiomy Biti. [TocTyroBe 3HUKEHHS M’S30BO1 CUJIM, PIBHOBAru u
PYXOBO1 BIIEBHEHOCTI MOKe OOMEKYBaTH MOBCIKIEHHY aKTUBHICTh. BogHOUac cTpax
NaJiHHSA, XPOHIYHMUWA OUIb 1 TMOTIPIIEHHS CHY B3a€EMOJIIOTh 13 (PI3UYHUMU
oOMexeHHSIMH. TOMy BaKJIMBUM HAmNpsIMOM TMPOQIIAKTUKH € JOCTYIHI, aJanTHBHI
MporpamMu  PyXOBOi aKTHBHOCTI, 37aTHI MiATPUMYBATH JEKUIbKAa KOMIIOHEHTIB
3710pOB’sl OTHOYACHO.

[Tinarec moeqHye KOHTPOJIbOBAHI pyXH, IUXaHHS, yBary N0 IMOJIOXKEHHS Tiia,
KOOPJIMHAIIIIO Ta MOCTYIIOBE PETYJIIOBaHHS HaBaHTaXeHHs. MeTo MOKHa aJJlanTyBaTu
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70 PiBHS MiATOTOBJICHOCTI, IPOTE WOTO MOMYJSPHICTH cama Mo cobi HE € J0Ka30M
nepeBaru Haja iHmMUAMH GopMaMu BIpaB. HaykoBy OLIHKY ciij 3A1HCHIOBAaTH 3a
KOHKPETHUMH KIHIIEBUMHU MMOKa3HUKAMHU Ta 3 YpaxXyBaHHSIM SIKOCT1 AOCTiKeHb [1-3].

MeTa Ta METOIM.

Meta poboTH — y3arajdbHUTH J1aHI PEUEH30BAHMX CUCTEMATUYHUX OTJIAJIB 1
MeTaaHaI31B MPO BIUIMB TijaTecy Ha (PizuuHi QyHKIT Ta MCUXIYHE OJaromoayqus
JOJIeH CTapUIOro BIKY 1 BUBHAYWUTH MOTO MICIE B MpOrpaMax 3I0pOBOrO JOBTOJITTSL.
BukoHaHo ONMUCOBHUI aHANITUYHUNA OTJISA I'SITH HayKoBuX myoOmikamin 2021-2024
pokiB [1-5]. Bimibpano poOGoTH 3 YiTKO BH3HAYEHOIO CTApPIIOI0 BIKOBOIO TPYIIOO,
MOPIBHSUIBHUM ~ M3aifHOM ab0 CHHTE30M KOHTPOJbOBAHMX BHUIPOOYBaHb 1
pe3yibTaTaMu 1040 (I3MYHUX YK TICUXOJIOTIYHUX TMOKa3HUKIB. lle He HOBwMIA
CUCTEMATUYHUH OV IOBTOPHOIO MOMIYKY 3a poTokonoM PRISMA Tta noBTopHOTO
MeTaaHa i3y He TPOBOIMIIH.

Di3nYHI KOMIIOHEHTH 310POBOI0 CTAPiHHS.

Mertaananitnunuii orian Meikis, Wicker 1 Donath oxonus 51 mochimkeHHS Ta
2485 yuacHUKIB BIKOM BiJl 55 pokiB (cepemaHit Bik 66,5 poky). [lopiBHsiHO 3
HEAKTUBHUMHU KOHTPOJIbBHUMH TpyINaMu JIJIsi CYKYIHOCTI (Pi310JIOTIYHUX pe3yJIbTaTiB
OTPUMAHO CTaHAapTHU30BaHI BenuuuHu edexkry SMD 0,55 1 0,68 BiamoBiHO MJIA
miArpyn 0e3 KIHIYHUX CTaHIB Ta 3 HUMHU. [IOpIBHSHO 3 aKTUBHUMH KOHTPOJBLHUMU
rpynamu edextu Oyau mermmmu: SMD 0,27 1 0,50 [1]. Lle cBiquuTh Mpo KOPUCTH
PETYJISIPHUX 3aHSTh, aJI€ TAKOXK JIEMOHCTPYE BaXJIMBICTh BHOOPY TPYIH MOPIBHAHHSA.

Ornan Metz Ta cniBaBTOpIB BKJIIOYMB 24 paHI0oMi30BaHl BUNPOOyBaHHS (897
yuacHukiB). Jlns tecty Timed Up and Go (TUG) y mectu BUNpOOYBaHHSAX
3a(hiIKCOBAHO CEPEHE CKOPOUYEHHS Yacy BUKOHaHHS Ha 0,92 ¢ MOPIBHSHO 3 KOHTPOJIEM
(95% Al Bix —1,67 no —0,17 c). Bognouac 3a mkanoro Berg y Tppox BUIPOOYBaHHSX
CTaTUCTUYHO MEPEKOHJIMBOI MIKIPYHOBOI PI3HHULI HE BUSBIECHO; HEOIHOPIIHICTH
pe3ysbTariB  Oyna 3HayHOO [2]. OTke, OKpeMi TeCTHU MOOUIBHOCTI MOXKYTh
TMIOJTIMIITYBATUCS, aJIe HE BC1 MOKa3HUKHU PIBHOBArd 3MIHIOIOTHCS OJIHAKOBO.

PiBHOBara ta pyHKIiOHAIbHA HE3AJIEKHICTD.

VY cucremaTuyHOMY OrJIsiIl Sampaio Ta cmiBaBTopiB (2023) BUABIEHO MO3UTUBHI
pe3yibTaTH [JIsi YaCTUHU BTPY4YaHb, COPSAMOBAHMX HA CTAaTUYHY W JUHAMIYHY
piBHOBary. I3 15 mpoaHnamizoBaHUX BTpy4YaHb 8 MPOJAEMOHCTPYBAIM CTATUCTUYHO
3HAYYIIUHA eDEeKT; MIT JUHAMIYHOI piBHOBaru — 6 13 9, mis ctatuunoi — 4 13 8 [3].
[{i yacTKK ONMUCYIOTHh KUIBKICTh BTPYUYaHb 31 3HAUYUIUM pPE3yJbTaTOM, a HE BIJCOTOK
JOJIEH, Y AKX HACTAJIO MOKPAILEHHS, 1 HE € OLIHKOIO CEPEIHbOT BETUUNHU €PEKTY.

[Hmwmit  meraanamiz 27 BunpoOyBanb (1017 yuyacHUKIB) BCTaHOBUB Y
KOHTPOJIbOBAHUX JIOCHIPKEHHSIX OUIbIY CTaHAAPTU30BAHY BEIUMYMHY €(EKTy s
nuHamivHoi piBHOBaru (0,714; 95% I 0,428—1,000), wix aist cratuanoi (0,270; 95%
I 0,182—-0,358). Hns moctaBu pesyibTar 0yB meHim BusHadeHum (0,311; 95% I
—0,106-0,729). ABTOpH 3acTeperiu, M0 JOCTIKCHHS HIKIO01 METOAO0JIOTTYHOT IKOCT1
MOTJIH IepeoliHoBaTH eeKT [4].
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CTaTu4Ha piBHOBara -

[nHami4yHa piBHoBara

MNocTasa -

—6.2 0.0 0.‘2 014 0j6 0.8 1.0
Benu4ynHa edekTy (ES), 95% AI
Puc. 1. [TopiBHsHHS eeKTIB mijaTecy 3a MOKa3HUKaMH PIBHOBAru i MOCTaBH Y
KOHTPOJBOBAaHUX AOCHKeHHsX. JlaHi 3 MmeTaanamnizy [4]; 95% noBipdi iHTepBaJIu.

[loka3sHukH pIBHOBAarM BaXKJIMUBI JIJIi 30€PEKEHHS CaMOCTIHHOCTI, OJHAK
MOKpAILEHHS! TECTOBOIO PE3yJIbTaTy HE MOKHA aBTOMAaTUYHO NPUPIBHIOBATU M0
JIOBEJICHOTO 3MEHILIEHHS YacTOTH MaJiHb a00 cMepTHOCTI. JIJis TakuxX BUCHOBKIB
HEOOXIJTHI JIOCHIDKEHHS 3 PEECTPAlli€l0 BIAMOBIIHUX TMOMIM Ta TpUBAIUM
CIIOCTEPEKEHHSM.

IlcuxiyHe 310poB’s Ta AKICTH KUTTH.

[Icuxiyne Omaromofyyusi y CTapuiOMy BIll BKJIOYA€ CYyO’€KTHUBHY OIL[IHKY
3I0pOB’s, HACTpid, COH, COLIAJIbHY 3aJy4Y€HICTb 1 BIEBHEHICTb Yy BIACHHUX
MOXJIMBOCTAX. IlimaTec MOTEHUIMHO BIJIMBAa€ Ha 1[I KOMIIOHEHTH 4Y€pe3 PEryisipHy
(13U4HY aKTUBHICTb, YBary J10 pyxy, KOHTPOJIb JUXaHHS Ta BIAUYTTS KOMIETEHTHOCTI.
IIpoTe 3ampomoHOBaHI MeXaHI3MH HE CJiJI BBaXKATH JOBEJACHUMH IPUYNHHUMH
nuIsixamMu 0e3 CreniaibHUX €KCIIEPUMEHTAIbHUX MEPEBIPOK.

Y Mertaananizi Meikis Ta criBaBTOpIB JJIsl ICUXOJIOTTYHUX MTOKA3HUKIB TTOPIBHIHO
3 HEaKTUBHUM KOHTpoJieM oTpumano SMD 0,62 Tta 0,83 y aBox miarpynax. Bognouac
MOPIBHSIHHA 3 aKTUBHUM KOHTPOJIEM HE BHSBWJIO CTATUCTUYHO 3HAYYLIUX IepeBar
MijaTecy 3a CYKyMHUMH TICHXOJIOTTYHMMH pe3yibratamu [1]. OTxke, perysspHe
3aJly4yeHHS 10 PYXOBOi NPAKTHKU MOXKE€ MaTH MO3UTUBHE 3HAUECHHsI, ajie HasiBHI JaH1
HE MIATBEPKYIOTh OJIHO3HAYHOI TEpeBard MmijaTecy HaJ IHIIMUMHU €(PEeKTUBHUMHU
BUJIaMU (PI3UYHUX BIPAB.

Oco0nuB0Oi 00epeKHOCTI MOTPeOye IHTEPIPETALiS y3araJbHEHUX MCUXOJOTTUHUX
MOKa3HUKIB: Y PI3HUX BUMPOOYBAHHAX /10 HUX BXOAWIH SIKICTh KHUTTS, JEMPECUBHI
CUMIITOMH, SIKICTb CHY, CTpax MaJiHHS, OlIb 1 Cy0’€KTUBHE CHPUUHATTS 3/I0POB’S.
OOG’enHaHHs HEOJHOPIAHUX KAl y CIHUIBHUN TMOKA3HUK IOJIETIIYE CHUHTE3, MPOTE
VCKIIAQIHIOE KITIHIYHE TiIyMadeHHs. JlaHl MPO TICHUXOJOTIYHY PE3UIHEHTHICTH SIK
OKpEeMHUU KOHCTPYKT 3aJHMINAIOThCS HEIOCTAaTHIMHM JJii BIEBHEHHMX BHUCHOBKIB. Y
MepeKeBOMY MeTaaHaui3l 42 BUNPOOyBaHb PI3HUX MpakTukK mind—body nuie omne
CTOCYBAJIOCS TIJIaTeCy, TOMY y3arajbHEHI e(EeKTH Ha JIETpecito W TPUBOKHICTh HE
MOYHAa MPUIIUCYBATH BUKIIOYHO oMy [5].
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@i3nyHi: 6e3 KNiHiYHMX cTaHiB

Di3nYHi: KNiHIYHI cTaHW

McuxonoriyHi: 6e3 KNiHiYHUX CTaHiB

McUXonorivHi: KNiHiYHI cTaHn
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SMD npoTh HeaKTUBHOIO KOHTpONio

Puc. 2. V3aranpHeHi ¢pi3U4Hi Ta MCUXOJIOTTYHI e(PEeKTH MijlaTecy IPOTH HEAKTUBHOTO
koHTposto. Jani [1]. Lle pi3Hi CyKyIMHOCTI MOKa3HUKIB, a HE IIPSME MOPIBHIHHS
KOHKPETHHX IIIKAJI.

IIpakTH4YHi aceKTH NPOrpaMmyBaHHS.

Pe3ynpTati OMNIAAIB MIATPUMYIOTH JOLUIBHICTh BKJIIOYEHHSI a/JalTOBAaHOTO
nijgarecy 10 OaraTOKOMIIOHEHTHHMX TIporpaM akTUBHOrO crapiHHs. Ilpaxtuune
3aCTOCYBaHHA Tniepen0dayae TMEpPBUHHY OLIHKY pPIBHOBarv, pPyXJIHBOCTI, CHJIH,
MEPEHOCUMOCTI HaBAaHTAXEHHS, CyMYTHIX 3aXBOPIOBaHb Ta 1HAMBIAYAJbHUX LILJIEH.
3aHATTS JOIUILHO OyAyBaTH 3a NPUHIUIIAMH [OCTYMOBOCTI, JOCTYIHOCTI I
0€3MeYHOro IMpOrpecyBaHHs, IMOEAHYIOUM KOHTPOJIb pPyXy 3 (PYHKIIOHAJIBHO
3HAYYIIMMU 3aBJIaHHSAMH.

3a maHuMu aHamizy 27 BUNPOOYyBaHb, CEPEAHS TPUBAIICTH 3aHATh CTAHOBHIIA
npubim3Ho 58 XB, yacrora — 2,1 pa3za Ha TWXIEHb, TPUBAIICTh Iporpam — 12,3
TkHS [4]. Lle onuc THMOBUX MPOTOKOJIIB y BKIFOUEHUX POOOTaX, a HE yHIBEpCAIbHA
onTUMajbHa J103a. YacToTa, CKIamHICTH 1 0OCSIT BIpaB MarOTh BH3HAYATHUCS
1HIMBIAYaJIbHO; 3a MOTPEOM IijaTec JTOMOBHIOIOTH a¢POOHOI0 aKTHBHICTIO, CUJIOBUMH
BIIPABaMH Ta TPEHYBaHHSM PIBHOBATH.

OO0roBopeHHs pe3yJbTaTIB.

3icTaBlIeHHS JOCIKEHb MOKAa3y€e BITHOCHO MOCIIIOBHUI MO3UTUBHUI HaNpsiM
3MiH Yy TMHAMIYHI{ PIBHOBA31 Ta OKPEMHX MOKa3HUKAX (yHKL1OHATBHOI MOOIJIBHOCTI.
BonHouac pe3ynbTaTH 111070 CTaTUYHOI pIBHOBArU, OCTaBH, IKOCT1 KUTTS 1 HACTPOIO
3aJIeXkaTh BiJl OOpaHMX IIKaJl, TUIY KOHTPOJIIO Ta XapaKTEepUCTUK yYacHUKIB [1—4]. YV
TOCIIKEHHSX, JI€ MUJIaTeC MOPIBHIOBAIM 3 BIACYTHICTIO 3aHSATh, BEIMYUHHU €(EKTY
MepeBa)XHO BUIIlI, HIXK Yy MOPIBHSIHHAX 3 1HIIIOK aKTUBHOKO PyXOBOIO nporpamoro. Lle
METO/I0JIOTIYHO BaXKJIMBa 0OCTaBMHA JJIsl KOPEKTHOTO (POPMYIIFOBAHHS BUCHOBKIB.

OOMexxeHHST JTOKa30BOi 0a3u  BKJIIOYAIOTh HEBEIMKI BUOIPKM  OKPEMHX
BUNPOOYBaHb, BiAMIHHOCTI y (opmatax Mat Pilates 1 TpeHakepHOro mijarecy,
HEO/JHAKOBY 1HTEHCHUBHICTh, KOPOTKY TPHUBAJICTh CIIOCTEPEKECHHS, PI3HOPIIHI
KpHUTEPii BKIIOYCHHS Ta BUCOKI 3HAYCHHS CTATUCTUYHOI HEOJIHOPITHOCTI B YaCTHHI
MeTaaHami3iB. Jleski OrisauM OXOIUIIOIOTh TMEPEBAXKHO IKIHOK, M0 OOMEXKY€
MePEHECEHHS PE3yJIbTAaTiB HAa YOJIOBIKIB CTapmioro BikKy. OTIsiioBUi XapakTep Ii€i
poboTu Ta BiAOIp JMIe I’STH MyOJiKallii TaKoXX He AAal0Th IMIJICTaB 3asBIISITH MPO
MIOBHE OXOTUICHHS JIITEpaTypH.
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BaxxnuBo BiIOKpEeMITIOBATH MOHSTTS 370POBOTO JOBTOJITTSA BiJl (HDaKTUYHOTO
noJ0BXKeHHs XUTTS. [lokazHuKK OajlaHCy, MOOUIBHOCTI, HACTPOIO 1 SKOCT1 KHUTTSA €
pEJIEBaHTHUMU CKJIQJOBUMHU 3JI0POBOTO CTapiHHS, MPOTE caMi 1Mo cobi HE JTOBOAATH
30UIBIICHHS. TPUBAJIOCT XUTTS. [lepCreKTUBHUMM € JOBTOTPUBANIl paHAOMI30BaH1
JTOCITIDKCHHSI 3 PEECTpaIli€l0 MajiHb, TOCHiTali3amii, (i3udHOi HE3aJe)KHOCTI Ta
BaJIiJJOBaHUX MOKA3HUKIB TICUXIYHOTO 0JIArOMOIydysl.

BucHoBkwu.

1. ITimarec € mepCeKTUBHAM aIallTUBHUM BHIOM (D13WIHOT aKTUBHOCTI JIJIs1 JIFOIeH
CTapIIOTO BIKYy; HasBHI METaaHaTI3W BKa3ylOTh HA TO3WTHUBHUU BIUIUB HAa YaCTHHY
GI3MYHUX TOKa3HHKIB, NEpeayciM [WHAMIYHy pIBHOBary Ta (YHKIIOHAJIbHY
MOOLIBHICTS [1-4].

2. TlopiBHSHO 3 HEAaKTUBHUM KOHTPOJEM MOXJIMBI TO3UTUBHI 3MIHU
TICUXOJIOTIYHMX TTOKA3HMKIB; OJTHAK TIepeBara HaJl IHIIMMHA aKTUBHUMH MPOTPAMaMH
BIIPAB NEPEKOHIIMBO HE J0BeaeHa [1].

3. Jlns mpakTUKA 370pOBOTO JIOBIOJITTS MUIATEC AOULIBHO PO3TIIANATH SIK
CKJIQJIOBY 1HJMBITyalli30BaHOI 0araTOKOMIIOHEHTHOI PYXOBO1 MpOTpaMu, a HE SK
3aMiHy BCIM 1HIIUM BUaM (13MYHOTO HABAHTAKECHHS.

4. llomanpmii AOCHI/DKEHHS MAlOTh YTOYHHTH ONTHUMAbHY J03Y 3aHSTh,
TPUBANICTh €(EKTIB, BIUIMB HA MaJIHHS, TCUXIYHE 3J0POB’S Ta JOBrOCTPOKOBY
(yHKIIOHAJIBHY HE3AJICKHICTD.
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Evaluation of psychological change after a brief structured program is most
informative when it captures several dimensions of functioning at the same time. A
reduction 1n distress does not fully describe psychological improvement if changes in
life evaluation and attitude toward oneself remain unknown. For this reason, the present
study considered four complementary indicators: anxiety, perceived stress, life
satisfaction, and global self-esteem. Together they provide a profile that includes both
the intensity of negative emotional tension and positive components of psychological
well-being.

This multidimensional approach is especially relevant for women with forced
displacement experience. Their adaptation takes place in conditions where external
uncertainty may coexist with changes in social environment, family responsibilities,
employment, financial security, and everyday routines. Research on Ukrainian women
affected by forced migration has shown that psychological well-being is associated
with personal resources, coping, emotional responses, and tolerance of uncertainty [1],
while studies of Ukrainian refugee women have documented substantial emotional
burden together with the role of activity, social participation, and supportive resources
in adaptation [2]. Evidence from psychosocial intervention research in displaced
populations also supports the value of structured approaches that strengthen
psychological functioning and adaptive resources [3].

The present work examines these processes through the author-developed
Emotional-Level Happiness Management (ELHM) method. The methodological core
of ELHM is the '7 Feelings' system described in the author's monograph [4]. Rather
than treating emotional experience only as a symptom to be reduced, the model
organizes work around recognition of the current inner state, focused contact with
emotionally significant material, formation of a more resourceful state, and subsequent
integration of this experience into conscious self-understanding and action. In the
current study this logic was operationalized as a short group program of three
structured online sessions.

The empirical study continues a line of the author's publications in which different
aspects of ELHM have been examined in applied and methodological contexts. The
framework for maternal emotional regulation considered emotional awareness in
relation to communication, boundaries, automatic reactions, and the family emotional
environment [5]. A study of an ELHM-based coaching program for women before,
during, and after divorce explored changes in emotional clarity, self-awareness, and
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decision-making during a major life transition [6]. Emotional-intuitive processes and
professional identity were analyzed in a qualitative study of women coaches [7], while
pedagogical technologies of awareness and emotional resilience were examined in an
educational context [8].

Recent conference publications developed separate conceptual aspects of this
research program. The Stockholm paper focused on emotional awareness as a
methodological bridge between positive psychology and coaching [9]. The Kharkiv
publication on maternal emotional awareness addressed psychological support for
children experiencing forced displacement through the emotional functioning of the
mother [10]. Another Kharkiv conference paper examined intuition and emotional
awareness as resources related to mental health and psychoeducational practice [11].
The present Florence study differs from these works by placing standardized
quantitative outcomes at the center of analysis and by testing the dynamics of four
psychological indicators in the same participants before and after a defined three-
session ELHM cycle.

The aim of the study was to assess changes in anxiety, perceived stress, life
satisfaction, and global self-esteem after three group online sessions based on the
ELHM '7 Feelings' model in women who had experienced forced displacement. The
research hypothesis predicted a coordinated positive pattern: lower GAD-7 and PSS-
10 scores together with higher SWLS and RSES scores after completion of the
program.

The sample consisted of 38 women aged 35-55 years with forced displacement
experience. All 38 participants completed both psychodiagnostic measurements and
the complete three-session cycle, which provided a full paired dataset for each of the
four scales. The program was conducted online over three consecutive weeks in July
2026. Sessions were held once a week, on Saturdays, and each meeting lasted
approximately two hours.

The three meetings had different thematic tasks while preserving one invariant
procedural framework. Session 1 concentrated on self-esteem, internal support,
confidence, perceived safety, and the participant's sense of personal direction. Session
2 addressed emotionally significant relationships, vulnerability, support, and tension in
close interpersonal contact. Session 3 focused on emotional reactions connected with
money, material security, financial concerns, and subjective well-being. In every
session the participant moved through the same seven-level sequence of the ELHM
protocol, from identification of the current state to emotional processing, formation of
a resource experience, stabilization, and integration [4]. This organization made it
possible to keep the procedure structurally consistent while working with three
psychologically important life domains.

Four standardized instruments were used. The Generalized Anxiety Disorder-7
(GAD-7) measured the severity of anxiety symptoms [12]. The Perceived Stress Scale-
10 (PSS-10) assessed the extent to which current life circumstances were experienced
as overloaded, unpredictable, and difficult to control [13]. The Satisfaction With Life
Scale (SWLS) measured the cognitive evaluation of overall life satisfaction [14]. The
Rosenberg Self-Esteem Scale (RSES) was used as an indicator of global self-esteem

253



PSYCHOLOGY
THE MODERN DIMENSION OF INTERDISCIPLINARY RESEARCH: FROM THEORY TO
PRACTICE

[15]. The same measures were administered before the first session and again
immediately after completion of the third session, allowing direct within-person
comparison.

Statistical processing was based on the 38 paired observations. Descriptive analysis
included the arithmetic mean (M), median, mode, standard deviation (S), standard
error, skewness, and kurtosis. The normality of the individual difference scores 'after -
before' was examined with the Shapiro-Wilk test. The Wilcoxon signed-rank test was
used for paired comparisons across the four scales. Equal absolute differences received
average ranks, zero differences were excluded from ranking, and two-sided p-values
were evaluated. Statistical significance was set at alpha = 0.05; because four paired
comparisons were performed, the Bonferroni-adjusted threshold alpha = 0.0125 was
additionally considered.

The baseline data described a group with elevated emotional tension together with
relatively modest positive well-being indicators. The mean GAD-7 score was M =
12.82 (S = 3.04), the mean PSS-10 score was M = 22.29 (S =4.15), SWLS was M =
18.11 (S=3.75), and RSES was M = 19.71 (S = 3.56). Within the GAD-7 distribution,
16 women (42.1%) had scores in the moderate range and 15 (39.5%) in the high range.
Thus, 31 of 38 participants (81.6%) entered the program with moderate or high anxiety
Ssymptom scores.

After the three sessions, the group profile changed in the hypothesized direction on
every measured construct. The mean GAD-7 score decreased to M = 10.53 (S = 3.85),
PSS-10 decreased to M = 17.87 (S =4.34), SWLS increased to M = 21.32 (S = 3.95),
and RSES increased to M = 25.53 (S = 3.95). The paired mean differences were -2.29
for GAD-7, -4.42 for PSS-10, +3.21 for SWLS, and +5.82 for RSES. Table 1
summarizes the principal comparative results.

Table 1
Changes in psychological indicators before and after the three-session ELHM
program
Indicator Before, M +S After, M+S A Wilcoxon T; p
GAD-7 12.82+3.04 10.53+3.85 -2.29  72.0;<0.001
PSS-10 22.29+4.15 17.87+4.34 -442  30.5;<0.001
SWLS 18.11£3.75 21.32+3.95 +3.21  50.5;<0.001

RSES 19.71 £3.56  25.53+3.95 +5.82 0; <0.001

Note. A = M _after - M_before. All four paired comparisons remain significant at
the Bonferroni-adjusted level alpha = 0.01235.

The anxiety result reflects both a change in the group mean and a redistribution of
individual scores. GAD-7 decreased in 27 participants, remained unchanged in 3, and
increased in 8. The Wilcoxon statistic was T = 72.0 with p < 0.001. In addition, the
proportion of women in the high GAD-7 range decreased from 39.5% before the
program to 21.1% after it, while the combined minimal and mild ranges increased from
18.4% to 42.1%. The result therefore appears not only as a numerical decrease in the
average score but also as a shift in the distribution of anxiety severity within the group.
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The change in perceived stress was more uniform at the individual level. PSS-10
decreased in 35 of 38 women, was unchanged in one participant, and increased in two.
The mean reduction was 4.42 points, and the paired comparison yielded T = 30.5, p <
0.001. This pattern indicates that the post-program assessment was characterized by a
lower subjective sense of overload and unpredictability for the overwhelming majority
of the participants.

Life satisfaction showed a simultaneous positive shift. The SWLS mean increased
by 3.21 points, from 18.11 to 21.32. Twenty-nine women demonstrated an increase,
two had no change, and seven had lower post-program scores. The Wilcoxon result
was T =50.5, p <0.001. The categorical distribution also changed: before the sessions,
9 participants (23.7%) scored 21 points or higher, whereas after the sessions 21
participants (55.3%) reached this level. This finding is important because it shows
movement not only in emotional tension but also in the broader cognitive evaluation
of life.

The largest mean change was obtained for global self-esteem. RSES increased by
5.82 points, from M = 19.71 to M = 25.53. Thirty-seven participants had higher RSES
scores after the program and one participant had an unchanged result; no decrease was
recorded. The Wilcoxon statistic was T =0, p <0.001. Among the four outcomes, this
was the most consistent individual pattern. It is also conceptually congruent with the
content of the first ELHM session, which directly addressed self-esteem, internal
support, confidence, and perceived safety.

The normality check of paired differences provided an additional basis for the
selected analytical strategy. Shapiro-Wilk results were W =0.962, p =0.216 for GAD-
7; W =0.935,p =0.030 for PSS-10; W =0.961, p=0.211 for SWLS; and W = 0.963,
p = 0.243 for RSES. The paired-difference distribution for PSS-10 showed a
statistically significant departure from normality. Using the same nonparametric paired
procedure for all four outcomes therefore allowed the four parts of the hypothesis to be
evaluated within one consistent statistical framework. All obtained p-values were
below 0.001 and remained significant after the Bonferroni adjustment.

The key empirical feature of the study is the convergence of change across
measures that represent different psychological domains. Anxiety and perceived stress
decreased, while life satisfaction and global self-esteem increased. These outcomes
cannot be interpreted as four versions of the same construct: GAD-7 and PSS-10
describe forms of emotional strain, SWLS reflects a cognitive judgment about one's
life, and RSES reflects a generalized attitude toward oneself. Their coordinated
movement creates an integrated picture of improvement in the emotional and well-
being profile of the group after the three-session program.

The individual-level data add an important dimension to this group pattern. Positive
direction was observed in 27 participants for GAD-7, 35 for PSS-10, 29 for SWLS,
and 37 for RSES. The strongest consistency was found for stress and self-esteem, while
anxiety and life satisfaction demonstrated greater individual variability. This difference
is psychologically meaningful: a brief program may influence separate aspects of
functioning with different speed and uniformity, and the combined use of four
instruments makes these distinctions visible.
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The present results also give a new empirical role to the ELHM research trajectory
represented in the author's previous publications. Earlier works described the
conceptual structure of the method, its applications to maternal emotional regulation,
coaching during divorce, emotional-intuitive professional processes, educational
resilience, and different psychoeducational contexts [4-11]. In contrast, the present
study places standardized repeated measurement at the center and demonstrates that
the same three-session format is accompanied by statistically significant changes in
four predefined outcomes. This quantitative layer complements the earlier conceptual
and applied development of ELHM and provides a basis for further replication and
expansion of the research program.

The online group format is also practically relevant to populations whose residence
and daily circumstances may change. A fixed seven-level sequence was combined with
thematic flexibility across self-related, relational, and financial domains. This allowed
the program to preserve methodological coherence without reducing participants'
experiences to a single content area. The observed post-program profile suggests that
structured work with emotional awareness and internal resources can be integrated with
standardized psychodiagnostic evaluation in short psychoeducational and coaching
formats.

In conclusion, the study demonstrated statistically significant positive dynamics in
all four selected indicators among 38 women with forced displacement experience after
three ELHM online sessions. Anxiety decreased from 12.82 to 10.53 points and
perceived stress from 22.29 to 17.87 points, while life satisfaction increased from 18.11
to 21.32 and global self-esteem from 19.71 to 25.53. The corresponding Wilcoxon
statistics were T = 72.0 for GAD-7, T = 30.5 for PSS-10, T = 50.5 for SWLS, and T =
0 for RSES; all comparisons had p <0.001. The research hypothesis was confirmed for
each of its four components. The combined pattern of lower emotional strain and
stronger positive self- and life-evaluation supports the effectiveness of the studied
three-session ELHM format and expands the empirical foundation of the method.
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NCUXOJIATHOCTUYHE MUCJIEHHS IICUXOJIOT A:
BIJI PEECTPALIII CUMIITOMIB JO KJIHIYHOI
IHTEPIIPETAIIII

Tapacosa BaJjiepist BasepiiBHa
noKTop dimocodii 3 mcuxosorii, BUKiIaaad kadeapu MpakTUIHOT IICUXOJIOT11
YKpaiHCHKOTO ep>KaBHOTO yHIBEpcUTETYy iMeH1 Muxaiina /[paromanoBa

[IcuxomiarHOCTUYHE MHCIEHHS € KIIOYOBOIO MPO(eciiHOI KOMIETEHTHICTIO
MPAKTUYHOTO TICUXOJIOTA, OCKUIBKH 3a0e3Mmeuye mepexijl BiJi CHpUUHATTS IEPBHHHOTO
OMKCY CKapr 1 MOBEIIHKOBUX MPOSBIB JI0 ILIIICHOIO, OOIPYHTOBAHOTO PO3yMIHHS
MICUXOJIOTTYHOTO (PYHKIIOHYBaHHS JIFOAMHHU. Y TPAKTUL HEIOCTAaTHHO 3a(iKCyBaTH
OKpPEMHUI CHUMIITOM a00 OTPUMATH YHUCJIOBUI MOKa3HUK 32 TECTOBOK HIKAJIOIO:
HEOOX1IHO BCTAHOBUTH, y SIKOMY KOHTEKCTI BHHHKA€ MPOSB CUMITOMY, SIK BIH
pPO3rOpTaeThCs B Hacl, 3 SKUMU MEPEKUBAHHAMH Ta KXUTTEBUMU OOCTaBUHAMMU
NOB’SI3aHUI 1 SIKE 3HAYEHHS Mae€ s caMol JIIOJUHM B KOHTEKCTI 1i 0COOMCTOi
ICTOPUYHOCTI. BiaTak NCHXOMIarHOCTUYHE MHUCICHHS MOXHA pO3MIANATH SIK
MOCJIIJOBHUN MPOIIEC OCMUCIIEHHS (POpMYBaHHS, IEPEBIPKU Ta YTOYHEHHS T1II0TE3, a
HE SIK MEXaHIYHEe 31CTaBJICHHs 03HAaK 13 TOTOBOIO KATErOPIELO.

Merta T€3 - KOHIIENTyali3yBaTH NICUX011arHOCTUYHE MUCJICHHS SIK 1IHTETPaTUBHUN
MPOIIEC, IO MOEIHYE KIIHIYHE MUCIEHHS, CUCTeMaTH4yHe 30upaHHs iH(opmailii,
KPpUTUYHY OIIHKY JaHUX, KOHTEKCTyalbHY IHTEpIpeTanil0o Ta JOTPUMAHHSA
npoQeciiHO-eTUYHUX TPUHIMUIIB. MeTOA0JIOrIYHY OCHOBY CTAHOBUTH TEOPETUUHHIA
aHaJi3 Cy4yaCHUX PEKOMEHJAIlI 010 TICUXOJIOTTYHOTO OI[iHIOBAaHHS, BUKOPUCTAHHS
MICUXO/IIarHOCTUYHUX TECTIB 1 KJIIHIYHOTO OMKCY MCUXIYHUX po3nais [1-3].

[lepmmii piBeHb MCUXOJIArHOCTHYHOIO Mpolecy - onucoBuid. Ha mpomy erari
MICUXOJIOT YTOYHIOE CKaprH, CIOCTEpirae 3a MOBEIIHKOI, aHaji3y€e OCOOJIMBOCTI
MOBJICHHSI, €MOIIIHI peakIlii, KOTHITUBHE (PYHKIIIOHYBaHHS Ta 30Mpae TaHi aHAMHE3Y.
BaxxnuBo po3pi3HATH 0e3mocepeaHbo CIOCTEPEKyBaHUN (DAKT 1 HOTO MOSCHEHHS.
Hanpuknan, TBepIKeHHS «II0JIMHA TPHUUl epepBaia pO3MOBY ¥ HaJI0BIO 3aMOBKJIa»
OTHCY€ MOBEJIIHKY, TO1 SIK BUCHOBOK «BOHA YMHUTH OIIP» YK€ € IHTEPIPETAIIHHOIO
rinoTe30r0, sika MOoTpedye JOIaTKOBUX MMiJICTaB. Take pO3MEKyBaHHS 3MEHIITY € PU3UK
MepeYacCHOr0 BHUCHOBKY Ta JI03BOJIsi€ 30epiratv BIAKPUTICTH A0 albTEPHATUBHHUX
MOSICHCHb.

Hpyruii piBeHb - aHamiTuyHUil. OTpuMaHi JaHi CHIBBIAHOCATH MK c00O0, 3
ypaxyBaHHSM TPHUBAJIOCTI, 1HTEHCUBHOCTI, YaCTOTH W CUTYyalliitHOI 3yMOBJIEHOCTI
MpOSIBIB, iIXHBOI'O BIUIMBY Ha MOBCSKIEHHE (DYHKIIIOHYBAaHHS, a TaKOX BIKOBOIO,
COLIIaTbHOTO, KYJBTYPHOTO, COMATHYHOTO KOHTEKCT Ta MOXIUBY BHTOIy BiJ
cumrriroma. OKpeMU CHMITTOM HE Ma€ JJOCTATHBOI J1arHOCTUYHOT cIeu(iIgHOCTI caM
no co6i: mofAiOHI MPOSIBU MOXYTh BUHHUKATH 3a PI3HUX IICHXOJIOTIYHUX CTaHIB 1
KUTTEBUX OOCTaBMH. TOoMy KJIIHIYHO 3HAUyIIMM € HE JIMIIE MEepeik O3HaK, a U
KOH(QIrypaliss iXHIX B3a€EMO3B’sI3KiB, Iepedir y uacl Ta CTyHiHb MOPYIICHHS
¢dbyHKIIOHYBaHHA. Y 1IbOMYy ceHcl kiacudikaiiiini cucremu, 30kpema MKX-11,
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3a0€3Meuy0Th CHiIbHY MOBY ONHUCY ¥ JIarHOCTUYHI OPIEHTHUPH, ajie HE 3aMIHIOIOThH
po¢eCIHHOro OLIHIOBAaHHS KOHKPETHOTO BUNAAKY [1].

Tperiii piBeHb - TepeBipKa A1arHOCTUYHUX TinmoTe3. [Icuxomor mae 3icTaBiIsATH
MOYATKOBI MPUIYIICHHS 3 JaHUMH IHTEPB 10, CIOCTEPEKEHHS, MCUXOMETPUUHHX
TEeCTIB Ta, 3a moTpedu, i1HGOpMAIlI€l0 3 I1HIIUX peJeBaHTHUX Jpkepen. Bubip
IHCTpYMEHTa  TOBMHEH  BU3HAYaTUCAd  3alUTOM,  METOI0  OIIHIOBAaHHS,
NICUXOMETPUYHUMHU BIACTUBOCTSMU METOJUKH Ta 1i MPUIATHICTIO JJIi KOHKPETHOI
oco0u it koHTeKcTy. HamiitHICTh pe3ybTaTy He 03HAYa€ aBTOMATUYHOT IPABMIIBHOCTI
IHTepIIpeTallii; Tak caMO CTaHJapTU30BaHUH Oall He MOKHA TPAKTYBATH 1032 MEKaMU
TOTO KOHCTPYKTA, JJIA BHUMIPIOBaHHS SKOTO METOIWKY CTBOpeHO. Pexomenmarrii
AMEpHUKaHChKOI TICHXOJIOTIUHOi acomiamii Ta MiKHApOAHOT TECTOBOI KOMICIi
HaroJIOIIyl0Th Ha KOMIIETEHTHOCTI KOpPUCTyBaya, HaJIEKHOMY J000pi TECTIB,
KOPEKTHOMY aHaJli31 pe3yJIbTaTiB 1 3p03yMUIOMY MOB1IOMJIEHHI BUCHOBKIB [2; 3].

YerBepTuil piBeHb - KIIHIYHA 1HTeprpeTalis. BoHa nepembayae iHTErpariro
KUIBKICHUX 1 SIKICHUX JaHUX Yy TOSICHIOBAJILHY MOJEIb, SIKA BPaxOBY€ HE JIMIIE
CUMIITOMH, a ¥ pecypcH JIIOJAUHH, OCOOJMBOCTI ii ajmamnTaliii, akTyallbHI CTPECOpH,
MIKOCOOMCTICHUI KOHTEKCT Ta Cy0’ €KTUBHE 3HAUCHHS MepeXuBaHb. [HTEeprpeTaltis He
MOBMHHA NIEPETBOPIOBATHUCS HA JIOBIJIbHE MPUITHCYBAHHS PUXOBAHUX MTPUYHH: KOKHE
CyTTEBE TIPUITYIIICHHS Ma€ OyTH CIIBBIJHECEHE 3 MaTepiaioM 0OCTE)KEHHS, a PIBCHb
YIEBHEHOCTI - BIAMOBIIATUA CUJIl 0Ka3iB. [Ipodeciiina mo3ullis mcuxoora BKI0Yae
TOTOBHICTb MEPETJISIaTh TIN0TE3Y, AKIIO HOBI AaHl 1l cynepeyarb.

OxpeMoro 3HadyeHHs HaOyBae pO3MEKYBaHHS IICMXOJOTIYHOTO BHCHOBKY Ta
MEIUYHOTO aiarHo3y. IlcuxosoriuyHe OIIHIOBAaHHS MOKE OIMUCYBAaTH OCOOJMBOCTI
(yHKILIOHYBaHHA, MCUXOJIOTIYHI TPYAHOILUl, YAHHUKU PU3UKY U PECYpCH, a TaKOK
OOTpYHTOBYBAaTH PEKOMEHJIAIll B MeXax KOMMETEHTHOCTI (haxiBisl. BcraHoBIeHHs
I1arHo3y TCUXIYHOTO po3Nady 3IIMCHIOEThCS BIAMOBIIHO 10 MpodeciiiHux
MMOBHOBAXEHb, 3aCTOCOBHUX HOPMATHUBHUX BHUMOT 1 JIarHOCTUYHHMX CTaHIApTiB. 3a
HAsIBHOCTI O3HAK, 1110 TOTPEOYIOTh MEUYHOTO OOCTEKEHHS, BAXKIMBUMHU € CBOEUACHE
CKEpYBaHHS Ta MDKIUCIUILIIHAPHA B3a€EMOJIIS.

[TcuxomiarHOCTUYHE MHUCJICHHS Ma€ TaKoK eTUYHUM BuMIip. KoH}iaeHiHHICTD,
noiHdopMOBaHa 3roja, YBAXKHICTh N0 KYJbTYpPHOTO KOHTEKCTY, HEIOMYIIEHHS
CTUTMAaTH3yBaIbHUX (OpPMYIIIOBaHb 1 TOSACHEHHS OOMEXKEHb BHUCHOBKY € HE
JTOMAaTKOBUMH  (POPMAIIBHOCTSIMHA, a YMOBAaMH BIJAMOBIJAJBHOIO  OIIHIOBAHHS.
Pe3ynbrat TeCTyBaHHS HE TOBHHHI BUKOPHCTOBYBATHCS SK HE3MIHHUU SIPJIUK a0o
€JIMHA TJCTaBa JIJI BAKIIMBHX PIIICHB MO0 JIFOIMHA. BUCHOBOK Ma€e OyTH TOCTaTHBO
TOYHUM JIJIs1 TPOQeCIHHOTr0 BUKOPUCTAHHS 1 BOJHOYAC 3pO3yMIIUM JIJIs ajpecara.

BaxxJIuBUM KOMIIOHEHTOM KIIIHIYHOTO 1HTEPB’I0 € YBAXKHICTh HE JHUIIE 0
CEMaHTHYHOTO 3MICTy BHUCIIOBJIIOBAaHHS, a U N0 crmocoO0y HOro 3BydyaHHS, Mays3,
1HTOHAIIM Ta apekTUBHOTO 3a0apBieHHs. L{i XapakTepucTUKN HE MOXHA TPAKTyBaTh
SK CaMOJIOCTATHI JIarHOCTUYHI O3HAKH, OJTHAK BOHU MOXYTh CTaTH IMiJICTABOIO IS
YTOUHIOBAJIBHUX 3alUTaHb 1 TMOJANBINOI TmepeBipku rimote3. Dimocodchko-
MICUXOAHAJIITUYHUHN aHaJIi3 TOJI0CY, 3ampornoHoBanuit Mianenom Jlomapom, gae 3mory
KOHIICTITYaJIbHO PO3PI3HATH TOJIOC K HOCIM 3HAYEHHS Ta TOJOC SIK OKPEMHUH BHMIp
cy0’ektuBHOTO A0CBiAy [4]. Y TNCHUXOMIarHOCTUYHIA TPAKTUIN 1€ TOJOXKEHHS
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JIOIITBHO BUKOPUCTOBYBATH SIK TEOPETUYHY MEPCIIEKTUBY ISl YBAXKHOTO CITyXaHHS, a
HE SIK 3aMiHy BaJiJOBaHWM METOJIaM OILIIHIOBaHHSI.

3B’S30K IMCHUXOJIarHOCTUYHOIO OI[IHIOBaHHS 3 TMOJAQJIBIIMM IUJIaHYBaHHSIM
MICUXOJIOTIYHOI IOTIOMOTH MPOCTEXYETHCA 1 B IOCTIIPKEHHSIX aBTOPKH, MPUCBIYEHUX
CTPECOCTIHKOCTI MUNTKIB. Y AUCEPTAIIHHOMY AOCIIKEHH] PO3TJISHYTO BIUIUB THITY
IpUB’A3aHOCTI Ha (OPMYBaHHS CTPECOCTIMKOCTI, a B OKpemid myOmikamii
OOTPYHTOBAHO 3MICT MOJIEJ TICUXOJIOTTYHOT KOPEKIlli CTPECOCTIMKOCTI MiUITKIB [35;
6]. 1i mpami 1eMOHCTPYIOTh MPHUKJIIAJ MPUKIATHOTO TIEPEXOAY BiJl KOHIICNITyami3arlii
MICUXOJIOTTYHOT MPOOIEMH 10 OOTPYHTYBAaHHS HAIIPSIMIB IICUXOJIOTIYHOT POOOTH.

OTxe, TCUXOAIATHOCTUYHE MHUCIEHHS AOLUUIBHO PO3TISAATH AK IUKIIYHUN
MpOLIEC: OMUC MPOSBIB — aHalli3 KOHTEKCTY — (opMmyBaHHs TinmoTe3 — a00ip 1
31CTaBJIEHHS JAaHUX — IHTEepHpeTalis — (GOpMYJIIOBaHHS BUCHOBKY Ta PEKOMEH ALl
— HepernsI NPHITYIIeHb 3a MoTpebu. Moro sKicTh BH3HAYAETHCA HE KiIBKICTIO
3aCTOCOBAaHUX METOJMK, a JIOTIYHICTIO MEPEXOJIB MDK JaHUMHU W BHUCHOBKaMH,
METO/IOJIOTIYHOK0 ~ OOIPYHTOBAHICTIO  Ta  YCBIJOMJIGHHSAM  MEX  BJIACHOI
KOMITIETEHTHOCTI. Y mnpodeciiiHiid MiArOTOBII IMCHUXOJIOTIB Ba)JIMBO PO3BUBATH HE
JIUIIIe HABUYKU MPOBEJCHHS TECTYBAaHHS, a i YMIHHS apTyMEHTYBaTH 1HTEPIPETALIiio,
PO3PI3HATH (PAKT 1 TMOTE3y Ta BIAMOBIJAIBHO KOMYHIKYBATH PE3yJIbTaTH.
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Tourism is a multifaceted phenomenon that encompasses economic, social,
cultural, and educational dimensions. People travel not only for relaxation, health, or
entertainment but also to learn about the history, culture, and traditions of other nations
and regions. For this reason, cultural tourism holds a significant place in the modern
tourism industry.

Cultural tourism possesses substantial potential for development in Ukraine. Its
defining characteristic is that it combines leisure with the exploration of the history,
culture, traditions, and unique features of a specific area.

Cultural tourism also plays a vital role in the economic development of regions.
Tourists spend money on accommodation, dining, transportation, excursions,
souvenirs, museum visits, and other services. This generates additional revenue for
local businesses and supports employment within the community.

At the same time, the development of cultural tourism contributes to the
preservation of historical heritage. Sites that are actively utilized as tourist attractions
gain added social and economic value. However, such tourism-related use must be
managed in a way that ensures the sites are not damaged.

Cultural tourism is of particular relevance to Ukraine in the face of contemporary
challenges. Preserving and promoting Ukrainian history, culture, and traditions is a
vital component in shaping national identity and representing the state on the
international cultural stage.

Ukraine possesses an exceptionally diverse cultural and historical heritage.
Architectural landmarks, historic city centers, castles, fortresses, museums, religious
sites, archaeological remains, folk crafts, traditional cuisine, and festivals constitute a
significant tourism resource.

Kyiv, Lviv, Chernivtsi, Kamianets-Podilskyi, Uzhhorod, Mukachevo, and other
historic Ukrainian cities serve as particularly important hubs for cultural tourism. These
locations offer the potential to develop a wide variety of tourist routes.

Cultural tourism can take many forms, including guided tours of historic city
centers, visits to museums, castles, and fortresses, archaeological trails, religious
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tourism, ethnographic travel, attendance at cultural festivals, and exploration of
traditional cuisine.

A key advantage of this type of tourism is that it can be developed year-round.
Unlike beach tourism or certain forms of nature-based tourism, museums, historic city
centers, and architectural landmarks can welcome visitors regardless of the season.

Cultural tourism can also serve as an important educational tool. School pupils,
university students, and other visitors gain the opportunity to engage directly with
historical sites—places they may have previously known only through books or
educational materials [1]. Castles and fortresses are particularly significant; they can
be integrated into thematic routes, complemented by guided tours, cultural events,
culinary programs, and workshops.

Museums also play a major role in the development of cultural tourism. Modern
digital technologies make museum exhibits more accessible and engaging for a diverse
range of tourists.

Ethnographic and culinary tourism offer the chance to experience regional cultures
firsthand. Folk crafts, traditional cuisine, music, attire, and customs can form the basis
for unique tourism products.

Cultural tourism generates a significant economic impact [2]. Tourists spend
money on accommodation, dining, transportation, excursions, museum visits, and
souvenirs, which fosters the growth of local entrepreneurship.

At the same time, there are challenges that hinder the development of this sector.
These include insufficient funding for restoration, the poor condition of certain heritage
sites, inadequate promotional efforts, issues regarding transport accessibility, and
security-related constraints.

Preserving Ukraine’s cultural heritage is a particularly important task in the current
context. Digital documentation, 3D modeling, and the creation of digital archives can
serve as vital tools for preserving information about historical sites.

The prospects for cultural tourism are linked to the development of comprehensive
itineraries, digitalization, the expansion of international tourism, the training of
professional tour guides, and the active engagement of local communities.

Cultural tourism is significant beyond its economic impact; it contributes to the
preservation of historical memory, the promotion of Ukrainian culture, and the shaping
of a positive international image for the country.

Consequently, the development of cultural tourism can become a key component
of Ukraine’s tourism recovery. By combining heritage preservation, modern tourism
infrastructure, digital technologies, and the active participation of local communities,
cultural resources can be transformed into a significant driver of social, economic, and
cultural development across Ukrainian regions.
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Modern urban agglomerations face unprecedented challenges associated with rapid
motorization, traffic congestion, environmental degradation, and shifting demographic
patterns. In large metropolitan areas without extensive off-street rapid transit systems,
surface bus networks remain the primary backbone of public mobility. However, public
transport operators encounter severe structural crises driven by static planning
paradigms. Fixed, historical timetables fail to accommodate daily, weekly, and
seasonal fluctuations in passenger demand, leading to empty vehicle runs during off-
peak hours and severe overcrowded conditions during peak periods.

Furthermore, urban bus systems operate under significant social burden, obligating
municipal carriers to provide non-reimbursed or partially subsidized transport services
to preferential passenger categories. Transactional analysis from modern Automated
Fare Collection (AFC) systems reveals that preferential travel accounts for roughly
one-third of total annual validations in major metropolitan networks [1]. This social
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obligation, combined with destabilizing external factors—such as operational
disruptions, fuel price volatility, and shortages of skilled driving personnel—severely
limits capital investment capacity. Extensive adaptation measures, such as mechanical
tariff hikes or frequency cuts, degrade service quality and shift solvent commuters
toward private vehicles. Consequently, transitioning from rigid timetable planning to
dynamic, data-driven adaptive routing and dispatching becomes a critical imperative.

International experience in sustainable urban mobility emphasizes intensive,
intelligence-driven optimization over mere fleet expansion. Rapid bus integration
concepts, such as Bus Rapid Transit (BRT) and express route networks, demonstrate
high cost-effectiveness by providing dedicated right-of-way and priority signal control.
However, empirical studies highlight that infrastructure expansion alone can
inadvertently deepen spatial inequality if peripheral or economically disadvantaged
suburban zones remain underserved, giving rise to transport poverty [1,2].

To solve the last-mile problem and serve low-density areas efficiently, modern
transit systems adopt Demand Responsive Transit (DRT) and hybrid operational
models. High-capacity buses serve as trunk line shuttles between major multi-modal
transfer hubs, while flexible, low-capacity vehicles or paratransit systems perform
feeder functions on demand [2]. Integrated Cloud Transport Management Systems
(TMS) and real-time Big Data analytics allow transit agencies to adjust operating
speeds dynamically, prevent vehicle bunching, and eliminate non-productive mileage
without compromising overall territorial accessibility.

Designing and reconfiguring urban bus route networks belongs to the class of non-
deterministic polynomial-time hard combinatorial optimization problems. Formally, a
transit network is modeled as a weighted directed graph where vertices represent stops
or transport nodes and edges correspond to road network segments weighted by free-
flow travel time, capacity, and passenger volume[3].

Because classical integer linear programming methods scale exponentially and
become computationally intractable for large-scale municipal networks, evolutionary
and metaheuristic algorithms provide the most viable solution framework.
Metaheuristics such as Ant Colony Optimization combined with local search
procedures efficiently identify high-demand trunk corridors and eliminate redundant
route loops.

To balance inherently conflicting stakeholder objectives, multi-objective
evolutionary algorithms — specifically Non-dominated Sorting Genetic Algorithm 11—
are employed. The decision model optimizes two opposing objective functions
simultaneously: passenger generalized cost minimization and operator cost
minimization.

Passenger generalized cost minimization evaluates total weighted travel time,
comprising walking time to stops, waiting time, in-vehicle travel time, transfer delays,
fare costs, and psychological penalty coefficients associated with transfers and waiting
uncertainty. On the operator side, cost minimization focuses on total operational fleet
expenditure, fuel consumption, driver wages, and deadhead mileage while maximizing
vehicle capacity utilization[4,5].
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The result of this optimization is a comprehensive set of non-dominated Pareto-
optimal solutions. To select a specific operational scenario from the Pareto front,
Thomas Saaty's Analytic Hierarchy Process is applied, deriving weight vectors through
pairwise comparison matrices verified by an acceptable consistency ratio[6].

Integrating transactional AFC data and real-time GPS telemetry into multi-
objective evolutionary models yields significant performance improvements. Dynamic
scheduling algorithms allow headways to adapt dynamically across morning peak, off-
peak, and evening periods. Empirical evaluations demonstrate that dynamic headway
regulation reduces average passenger waiting times at stops by up to twenty-five to
thirty percent and eliminates vehicle bunching cascades [7]. Concurrently, removing
low-demand spatial loops from trunk routes reduces overall operational carrier costs
by twelve to eighteen percent.

Conventional rigid urban bus route design is inadequate under dynamic mobility
patterns and strict economic constraints. The proposed adaptive optimization
framework seamlessly combines metaheuristic routing algorithms, multi-objective
Pareto optimization, and Big Data transaction analytics [7,8]. This approach ensures
economic sustainability for public transport operators while guaranteeing equitable
spatial accessibility and high quality of service for all passenger groups.
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A modern airport can be considered not as a set of runways, air terminals, aprons
and service buildings, but as a complex multifunctional socio-technical system. It is in
this socio-technical system that aircraft (passenger and cargo), passengers, baggage,
cargo, mail, aviation ground equipment, personnel of various airport and airline
services, information flows and state control bodies simultaneously interact. In a
technological sense, the airport ensures the functioning of several main flows:

— passenger flow — service — boarding — air transportation;

—cargo flow — receiving — processing — picking — loading — air
transportation;

— aircraft — arrival — ground handling — preparation — departure.

At the same time, each of these processes takes place within certain spatial,
temporal, technological, and security constraints.

It is fundamentally important to distinguish between an airfield and an airport.
According to Ukrainian legislation, an acrodrome is a designated area of land or water
with buildings, structures, and equipment, intended in whole or in part for the
departure, arrival, parking, and movement of aircraft [1]. An airport is a broader
concept, as it includes, in addition to the airfield, a complex of ground infrastructure
and organizational and technological systems that are necessary for air transportation
services. So, an airfield is, first of all, a spatial and technical basis for performing
flights, and an airport is a comprehensive system for providing air transportation,
combining an air zone, a terminal and a ground zone, as well as a large number of
auxiliary and management systems. This distinction is of fundamental importance for
the design, operation, certification, and performance evaluation of a modern airport of
any class.

The main functions of a modern airport are divided into operational, technological,
service, security, commercial, infrastructure, information and management.

Aviation operational functions include functions to ensure the safe and regular
movement of aircraft: arrival, landing, taxiing, towing, parking, ground handling,
preparation for departure, engine start-up, taxiing for take-off, take-off, emergency and
rescue support.

To implement these functions, the following are required: runways, taxiways,
aprons, parking areas, lighting equipment, means of communication, navigation and
surveillance, meteorological support, air traffic control services, emergency and rescue
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and firefighting services [2].

An airport is built to provide a full passenger service cycle. For departing
passengers, this cycle consists of the following steps: arrival at the airport, access to
the terminal, check-in, baggage drops, security control, border/customs control if
necessary, waiting, boarding gate, boarding, flight [3].

For a passenger arriving at the airport, the cycle consists of such stages as
disembarkation, delivery to the terminal, border control, baggage claim, customs
control, exit to the general area, and ground transport.

For a transfer passenger, the process is more complicated, as it is necessary to
ensure the interconnection between the services that provide arrival, transfer control,
sorting, organization of waiting for boarding the plane, and boarding gate.

There is currently no single universal classification of airports that would be
equally applicable to all tasks of their design and operation. Therefore, airports are
classified according to several independent criteria [4].

By the nature of air transportation, airports are classified into passenger, cargo, and
combined.

The main volume of operations at passenger airports is regular passenger
transportation, charter transportation, transfer transportation, international and
domestic flights. The key elements of airports are the passenger terminal, check-in,
control, boarding and baggage handling systems.

The main load of cargo airports is formed by the processing of traditional air cargo,
mail, express shipments, ULDs, special cargo. The main technological facilities at
cargo airports are cargo terminals, warehouses, receiving areas, picking areas, cold
storage rooms, dangerous goods areas, ULD areas, cargo aprons.

Combined airports handle significant passenger and cargo traffic simultaneously.

Airports are often classified by the scale of their operations. It is advisable to
distinguish between small regional, regional, large international, hub airports, and
global megahubs.

The main indicators of the scale of an airport are the number of passengers per year,
the number of aircraft operations, peak hourly load, cargo volume, the number of
simultaneously served aircraft, the number of destinations, the number of airlines, and
the share of transfer traffic.

But for airport design, annual passenger traffic is not enough. For passenger
terminal design, peak passenger traffic, estimated hour, peak 15-minute passenger
traffic, wave structure of hub operations, departure/arrival ratio, division into domestic
and international segments, and transfer passenger traffic structure are much more
important.

Airports are also classified by geographical and transport role. Local airports serve
a small region or a separate settlement. At the same time, regional airports form the
transport accessibility of a particular region and ensure its connection with large
aviation centers (hubs). International airports have the infrastructure to carry out
international formalities during the transportation of passengers and cargo: border
control, customs control, the airport must have appropriate passenger terminal areas,
passenger, baggage and cargo control procedures.
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Airports can also be hubs of the air transport network structure. Such hub airports
are characterized by a concentration of flights in certain time "waves":

arrival — short transfer interval — departure.

Therefore, for a hub airport, terminal capacity, transfer corridors, minimum
connection time, baggage sorting, synchronization of "gate" - "apron" - "runway", and
information systems are of particular importance.

A modern airport should be considered through at least eight interconnected
subsystems: airfield, passenger terminal system, baggage system, cargo transport
system, ground transport access system, aircraft ground handling system, airport
support infrastructure, airport management systems, and digital systems.

Airport flight area This is a controlled area intended primarily for the movement
and maintenance of aircraft. It includes: a maneuvering area (runway, taxiways, other
elements of the maneuvering area), an apron system (aprons, parking areas for special
equipment, aircraft parking areas, apron taxiways), flight support facilities (lighting
equipment, markings, special signs, navigation aids, surveillance systems,
communication facilities, meteorological systems).

The Ukrainian Air Code directly includes not only surfaces for aircraft movement,
but also air traffic control facilities, means of communication, navigation and
surveillance, visual aids, emergency rescue and fire-fighting support, aviation safety,
meteorological and electrical support as part of an aerodrome [1].

The central technological hub of the airport is the passenger terminal. It is the
interface between the ground and air zones of the airport.

IATA defines a passenger terminal as one of the most complex and expensive
elements of an airport, combining ground and air transport. The functional structure of
a passenger terminal is not formed by premises, but by technological processes and
flows that are implemented in these premises [5].

The main technological zones of the passenger terminal include: passenger arrival
at the airport; passenger registration; baggage handling; aviation security control;
border, customs, sanitary and other types of state control; waiting; boarding gates;
arrival; cargo area; aircraft ground handling; general access to the airport; auxiliary and
service areas.

The functions of the airport passenger arrival zone are the disembarkation of city
(suburban) transport passengers, orientation, access to the terminal, distribution of
passenger flows, and information support.

The registration area contains:

— unified computer stations that are shared by different airlines and ground services
for passenger check-in, baggage claim, and boarding;

—universal passenger self-service terminals that allow customers of different
airlines to check in on the same device;

—a special place or counter designated exclusively for the delivery of checked
baggage;

— places for distributing queues;

— information points;

— places of document preparation.
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Already, the world's leading airports are clearly witnessing a trend of transition
from fixed traditional passenger check-in counters to a hybrid system - self-service
plus staff service.

The use of unified computer stations at airports makes it possible to share physical
check-in and boarding positions with different airlines and operators, which increases
the flexibility of using the passenger terminal infrastructure.

The baggage handling area has two main technological areas — baggage departure
and baggage handling.

The baggage handling scheme for departing passengers is as follows: passenger —
check-in / baggage drop-off — transportation — sorting — control — picking —
delivery to the aircraft — loading onto the aircratft.

The scheme for processing baggage arriving at the airport: aircraft — unloading —
delivery — sorting — baggage receipt — passenger.

To implement these schemes, the baggage handling area includes: conveyors,
conveyors, sorters, scanners, control systems, storage areas, baggage picking areas,
baggage claim areas where passengers collect their suitcases and bags after the plane
lands. A key requirement for the baggage handling area at the airport is the coordination
of the throughput of all its elements, since overall performance is determined by the
weakest link in most airports.

Zone 1is a critical technological constraint in civil aviation. In a modern airport,
security should no longer be considered as an i1solated "checkpoint". It is part of an
overall flow architecture that includes queue formation, passenger preparation,
document control, x-ray/3D control of hand luggage, passenger control, additional
screening, personnel control, controlled transitions.

IATA emphasizes the need to integrate aviation security solutions directly into the
passenger terminal concept, using access control, automated checkpoints, video
surveillance, screening and other security technologies.

At any international airport, zones for border, customs, sanitary-quarantine,
veterinary, phytosanitary, and other special types of control are formed as needed.

The fundamental requirement for these zones is not to mix flows that have different
legal status. For example, international departures, international arrivals, domestic
transportation, transfer, transit. [CAO Annex 9 directly links the organization of airport
flows with customs, immigration, sanitary and other state procedures [3].

Another area in the passenger terminal is the waiting area. After completing the
necessary formalities, the passenger enters the controlled area of the airport. This area
contains: a waiting room, shops, catering facilities, sanitary facilities, information
systems, recreation areas, business lounges, children's areas, and facilities for people
with limited mobility. In the waiting area, it is especially important to ensure visibility,
orientation, and minimize unnecessary movements of passengers and staff. IATA
recommends forming clear and direct passenger routes, minimizing unnecessary level
changes, and the number of decision points.

The boarding gate area includes: aircraft boarding gates, accumulation areas,
boarding corridors, bus boarding areas, tele-gates, boarding control devices,
information boards, complex information and technology solutions designed to
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automate and accelerate the process of passenger boarding in the boarding gate area.
The main indicator of the effectiveness of this area is the ability to ensure passenger
boarding at the required time without conflict of flows.

The movement of arriving passengers is carried out in the arrivals area. For these
passengers, the sequence of operations is formed: aircraft — parking lot — arrivals
corridor — border control — baggage claim — customs control — arrivals hall —
ground transport.

For an international terminal, it is especially important to ensure correct spatial
division: sterile area — control — controlled space — ground part.

Cargo area (cargo complex) is a separate technological system at the airport. It may
include: cargo terminal, reception area, export cargo warehouse, import cargo
warehouse, area for aviation cargo units (ULD), area for dangerous goods, area for
valuable goods, area for pharmaceutical products, refrigerated storage area, premises
for live animals, area for oversized cargo, customs area, inspection area (aviation
security control), cargo platforms for road transport, places of interaction with the
apron.

Typical process for the cargo area: sender — receiving — documentary control —
weighing — aviation security control — warehousing — picking — ULD — delivery
to the aircraft — loading.

In the reverse direction, the typical process for the cargo area is: aircraft —
unloading — ULD disbandment — sorting — warehouse — customs procedures —
release — ground transport.

An aircraft ground handling area is a special area of an airfield intended for
accommodating aircraft for the purpose of boarding and disembarking passengers,
loading and unloading baggage, mail and cargo, as well as for refueling aircraft,
parking ground equipment and performing aircraft maintenance in order to prepare
them for the next flight.

A typical cycle for this area consists of the following elements: aircraft arrival,
installation of pads, connection of ground power, passenger disembarkation, baggage
unloading, cargo unloading, catering, cabin cleaning, water supply services, toilet
servicing, aircraft maintenance, aircraft refueling, baggage loading, cargo loading,
passenger boarding, ground systems shutdown, launch/towing, exit from the parking
lot.

Thus, the complex of ground operations to prepare the aircraft for the next flight,
which begins from the moment of its arrival at the parking lot (when the pads are fixed
or the brake 1s applied) and continues until the moment of departure (the start of towing
or movement), is one of the main integrating processes of the airport.

The airport common access area is a complex of infrastructure, equipment, and IT
solutions that serves passengers and transport on the airport territory before passing
through aviation security and passport control. This zone provides a connection
between the airport and the external transport system. of the state and it includes
highways, ring roads, station area, parking lots, public transport, rail transport, bus
terminals, taxis, car rental, pedestrian infrastructure. For large airports, a multimodal
transport hub is actually being formed. Therefore, a modern airport master plan should
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take into account not only air operations, but also ground access.

Additionally, auxiliary and service areas can be distinguished, which include:

—aviation services (air traffic control, aeronautical information service,
meteorological support, apron management, flight operations);

— emergency and rescue (aviation rescue and fire service, fire station, emergency
roads, medical support);

— technical (electrical substations, backup generators, boiler rooms, heating,
ventilation and air conditioning at the airport, water supply, sewage, treatment plants,
fuel management);

— operational (repair shops, garages, special equipment parking lots, warehouses,
cleaning bases, snow removal equipment).
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    𝑽  𝒓 𝒆 𝒍 ≤ 𝟏


    𝔼  [   𝑽  𝒓 𝒆 𝒍 |  ℱ t ] ≤ 𝜺  ( 𝟏 − 𝝆 ) + 𝝆 = 𝜺 + 𝝆  ( 𝟏 − 𝜺 ) ≤ 𝜺 +   𝜷  𝟎  ( 𝟏 − 𝜺 )


  ℙ  [   ⋃  𝒕 = 𝟎  𝑻 − 𝟏    𝑬  𝒕 ] ≤   ∑  𝒕 = 𝟎  𝑻 − 𝟏  ℙ  [   𝑬  𝒕 ] ≤ 𝑻  ( 𝜺 +   𝜷  𝟎 )


    𝑿  𝒕 + 𝟏


    𝒖  𝒕 ∗


  𝔼  [   ⋃  𝒕 = 𝟎  𝑻 − 𝟏    𝟏    𝑬  𝒕 ] ≤ 𝑻  ( 𝜺 +   𝜷  𝟎 )


      𝟏    𝑬  𝒕


    𝑬  𝒕


    𝑬  𝒕


  𝔼  [   𝟏    𝑬  𝒕 ] = ℙ  [   𝑬  𝒕 ]


  ℙ  [   𝑬  𝒕 |   𝓕  𝐭 ] ≤ 𝜺 +   𝜷  𝟎


    𝔼  [   𝟏    𝑬  𝒕 |   𝓕  𝐭 ] ≤ 𝜺 +   𝜷  𝟎


  𝔼  [   𝟏    𝑬  𝒕 ] = 𝔼  [ 𝔼  [   𝟏    𝑬  𝒕 |   𝓕  𝐭 ] ] ≤ 𝜺 +   𝜷  𝟎


  𝔼  [   ⋃  𝒕 = 𝟎  𝑻 − 𝟏    𝟏    𝑬  𝒕 ] =   ∑  𝒕 = 𝟎  𝑻 − 𝟏  𝔼  [   𝟏    𝑬  𝒕 ] ≤   ∑  𝒕 = 𝟎  𝑻 − 𝟏   ( 𝜺 +   𝜷  𝟎 ) = 𝑻  ( 𝜺 +   𝜷  𝟎 )


  𝑻  ( 𝜺 +   𝜷  𝟎 )


    𝑽  𝒐 𝒓 𝒊 𝒈  (   𝒛 ∗ )


    𝑽  𝒐 𝒓 𝒊 𝒈  (   𝒛 ∗ ) =  ℙ  𝝃  [ ∃ 𝒊 :   𝑮  𝒙   𝒙  𝒊  (   𝑼 ∗ , 𝝃 ) > 𝒉 ,   а б о      (   𝑮  𝒇 ,   𝒙  𝑯 (   𝑼 ∗ , 𝝃 )   > 𝒉  𝒇 ]


   ℙ  𝑺  [   𝒔 ∗ = 𝟎   𝒂 𝒏 𝒅     𝑽  𝒐 𝒓 𝒊 𝒈  (   𝒛 ∗ ) > 𝜺 ] ≤ 𝜷  ( 𝑺 ,   𝒅 ¯ , 𝜺 )


    𝒔 ∗ = 𝟎


    𝑽  𝒐 𝒓 𝒊 𝒈 =   𝑽  𝒓 𝒆 𝒍


   [   𝒔 ∗ = 𝟎   𝒂 𝒏 𝒅     𝑽  𝒐 𝒓 𝒊 𝒈  (   𝒛 ∗ ) > 𝜺 ] ⊆  [   𝑽  𝒓 𝒆 𝒍 > 𝜺 ]


  𝜴  (   𝒔 ∗ )


    𝜴  (   𝒔 ∗ ) =  { 𝑼 ∈   𝓤  𝑯 |  (   𝑮  𝒙 ,   𝒙  𝒊 (   𝑼 ∗ ,   𝝃   ( 𝒓 ) ) ≤ 𝒉 +   𝒔 ∗ ∗ 𝟏 ,  (   𝑮  𝒇 ,   𝒙  𝑯  (   𝑼 ∗ ,   𝝃   ( 𝒓 ) ) <   𝒉  𝒇 +   𝒔 ∗ ) ∀ 𝒊 , 𝒓 }


    𝚿  𝐰


    𝒘  𝒌 > 𝟎


    𝜳  𝒘 =   ∑  𝒌      𝒘  𝒌   𝑱  𝒌
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  m  ( a ) =  {    0 ,  H  ( a ) = 0 ,   3 ,  H  ( a ) = 1 ,   b  ( a ) = 0 ,     B 3  ( a ) = 1 ,   2 ,  H  ( a ) = 1 ,   b  ( a ) = 0 ,     B 2  ( a ) = 1 ,     B 3  ( a ) = 0 ,   1 ,  в інших допустимих випадках .
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   coh  k =   𝛾 1   T      s ^  k − 1 ,     s ^  k +   𝛾 2  ( 1 −     𝛥 t ~  k ) +   𝛾 3  ( 1 −     𝛥 e ~  k )
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  TransitionAcc =  1  K − 1   ∑  k = 2  K  𝟏  [  (     s ^  k − 1 ,     s ^  k ) =  (   s  k − 1 ,   s  k ) ]


  SeqSim =   LCS  (     S ^  D ,   S  D )  max  (  |     S ^  D | ,  |   S  D | )


  SeqSim =   LCS  (     S ^  D ,   S  D )  max  (  |     S ^  D | ,  |   S  D | )
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    𝛾 1 = 0 , 40 ,     𝛾 2 = 0 , 35 ,     𝛾 3 = 0 , 25


   coh  k
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  𝛾


  𝐏   =   𝟎 , 𝟒 𝟎 𝐃   +   𝟎 , 𝟑 𝟓 𝐒   +   𝟎 , 𝟐 𝟓 𝐖 ,

