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1.7.TO THE PROBLEM OF COMPUTER  SIMULATION MODELING
OF PHYSIOLOGICAL PROCESSES AND SYSTEMS

1.7. 10 TPOBJEMH KOMIPIOTEPHOIO IMITAIIMHOIO MOJEJIOBAHHA
OIBIOJOTTYHUX MPOLECIB TA CUCTEM

HocnipkenHss B raiy3i Oiosorii, ¢i3ioyiorii, MEIUIUHU, IO TNepeAdavdaroTh BUBYCHHS
nporeciB (yHKIIOHYBaHHS OpraHiB, cucTeM ab0 pPO3BUTKY IATOJIOTIH, YacTO HEMOXIJMBE 0Oe3
XipypriyHOTO BTpYYaHHs Ha )KHBOMY OpPTaHi3Mi, 1 HE 3aBXAHU 3 repeadadyBaHUMK Hacainkamu. Lo
npoOieMy MOXHAa BHPIIIUTH 3aBASKA BUKOPHCTAHHIO PI3HOMAHITHUX IITYYHHX CHCTEM
(cuMyIATOPIB) JUISE MOJICTIOBAHHS (i3I0JIOTIYHUX CHUCTEM Ta mpoieciB y HuX. OauH i3 HampsMiB
TaKUX JOCHKEHb XapaKTepU3YEThbCsS 3aJydyeHHSM MAaTeMaTUYHUX METOMAIB, I1H(opMaIiiiHux
TEXHOJIOTI Ta KOMIT'IOTEPHOI TexHIKM. Xoda OOYMCIIOBAJIbHI MOXJIMBOCTI Cy4acHHX
KOMIT'IOTEPHUX CHUCTEM € 3HAYHHMHM, MPOTE€ HE OCTAHHIO POJIb BIIIIPalOTh TEOPETUYHI 3acaiu Ta
ITOPUMIYHI PIIICHHS, 10 3aKJIaJIeHl B OCHOBY MOJIENI.

OyHKIIOHATBHUM CTaH OpraHi3sMy JIIOAMHM O€3MO0CepeIHhO 3aJIeKUTh Bl Hepediry
MeTabOIIYHUX MPOLECIB, SKI MOB’SA3aHl 13 MpolLleCaMU BUJUICHHS, 30KpEeMa CEYOBHJIUIEHHAM 1
nuxaHHAM. Yepes3 3pocTaHHS KUIBKOCT1 BUMAJKIB ()YHKI[IOHAJbHUX 3aXBOPIOBAHb CEYOBUIUIBHOT
CHUCTEM 1 HHUPOK y JIFOJIEH PI3HOTO BIKY B@XKJIHUBUM € JOCHIDKCHHS BIUIUBY Ha CEYOYTBOPCHHS
PI3HUX TMATOJOTIH, IO CYTTEBO 3MIHIOIOTH (YHKLIOHYBaHHS HEPPOHIB aX JO0 iX IOBHOIO
BHUPO/DKCHHS. [HIIMM HE MEHIT BaXXJIMBUM MEXaHI3MOM MIATPUMKH KUTTEALSUTBHOCTI OpraHi3My €
JXaHHS, sKe 3a0e3nedye BUIUICHHS BYIJIEKHCIOTH 13 KpOBI Ta HACHYEHHSI OCTAHHBOI KHUCHEM.
AKXTyallbHICTh JAOCTIIKEHb Y I[bOMY HampsMi ¢i310J10Tii Ta MEJUIIMHU OCOOIMBO 3pocia B 3B’ SI3KY
13 mommpennsM manaemii COVID-19. MonentoBanHs (GyHKITIOHYBaHHSI OpraHiB CHCTEMH JTUXaHHS
J03BOJIUTH €()EKTHUBHO JOCTIKYBATH AUHAMIKY TPOIIECIB, IO MPOTIKAIOTh Y HUX.

MeTonu MaTeMaTHyHOTO MOJIENIOBaHHS IIMPOKO BUKOPUCTOBYIOTHCS MiJA 4Yac JOCHIIHKEHb
($1310JI0TIYHOTO CTaHy OpraHi3My JIIOJMHH B IUJIOMY Ta OKPEMHUX HMOTrO OpraHiB 1 CHUCTeM. Psn
JOCIIDKEHb 0a3yeTbcss Ha oOmuUCl mporeciB GumbTpallii audepeHIiaTbHUMU  PIBHSIHHSIMHU, 1110
OTNEPYIOTh YCEPETHEHUMH 3HAYCHHSIMH KOHIICHTpAIlIi KOMIIOHEHTIB KpOBI Ta MPOIYKTIB
merabonismy y Hii.®! YV Bumajgky BuBYEHHS PO3BUTKY NATOJOTiH OUIBIIICTE MAaTeMAaTHYHHUX
Mozenel KIHeTUKU TaKuX MpoleciB ado CHpsSMOBaHI Ha MaKpOCKOIIYHUN ONMUC CaMOi KapTUHU
PO3BUTKY 1 HE BpPaXOBYIOTh O10JIOTIYHI TMPOIECH, IO OOYMOBJIIOIOTH IO KapTUHY (EMITIpUYHI
MoJieni), ab0 pO3TIAAalOTh CTaTUYHY MPOEKII0 AMHAMIYHOI KapTHHHU (CTPYKTYpHI MaTeMaTH4HI
MOJIei).

VY pob6orax C. C. Gyenge, B. D. Bowen Ta iH. 10CIipKeHO HUPKOBUK MOJIYJIb, 110 BXOJIUTH B
3araabHy MaTeMaTH4Hy MOJEIb TPAHCIOPTY PiMH i PO3YMHIB y opraxismi momuuu.’? Monens
OXOILTIOE YOTHPH KOMIApPTMEHTH (I1a3Ma, MDKKIITMHHA piAWHa, YEPBOHI KPOB’SIHI KIITHHH 1
OTOYYIOY1 TKAHUHH), 110 BBAXKAIOTHCS OJHOPIAHUMHE Ta 100pe mepeMilllaHuMH MK co60t0. Moienb
0a3yeThCsl Ha PIBHAHHAX MacOBOro OallaHCy AJISl PIIMHU 1 KOXKHOTO 3 PO3uuHIB (OiTkM Ta HOHM),
00’eTHAaHUX 3 JTOMOMDKHUMU PIBHSHHSAMHU TPAHCIOPTY, IO OMUCYIOTh MAacOOOMIH ab0 BJIaCTUBOCTI
KOXKHOTO KOMITAPTMEHTA JIFOAUHU.

IcHyroTh MOJENI, SIK1 PO3TIIAIAIOTH TPAHCTIOPTYBAHHS BCEPEIUHI HUPKH. PiIBHSHHS 0a3yloThCs
Ha (QIBUKO-XIMIYHMX 3aKOHAX 1 MOXKYTh ONMCYBAaTH POOOTY OJAHOTrO He(pOHa, MPOLECH B OKPEMHX
HOro 4acTHHaX, a TaKOX KOMIUIEKC MDKHe(pPOHHUX B3aeMoAid. Taki Mozesi OUIbII TOYHI, ane Mpu
IIBOMY € JIOCUThb CKJIQJHUMH. 3a3BMYail BOHM ONMCYIOTh OKpPEMY YaCTHHY 3arajlbHOHMPKOBHUX
MIPOLIECIB.

MartematuyHa MOJAENb MISUTBHOCTI He(ppOHA, M0 € CKIAJ0BOI0 YACTHHOI MO B3aeMOIl
CEepLEBO-CYJMHHOT CUCTEMH 1 HUPOK Ta BXOJUTh B MPOTPaMHUN KOMIUIEKC BipTyasibHOI (hizionorii

%1 Samarskij, A. A., Mihajlov, A. P. (2005). Matematicheskoe modelirovanie: Idei. Metody. Primery. Moskva:
Fizmatlit.

9 Gyenge, C. C., Bowen, B. D., Reed, R. K. et al. (1999). Transport of fluid and solutes in the body. I. Formulation
of a mathematical model. Am. J. Physiol. 277 (Heart Circ. Physiol 46). P. 1215-1227.

53



P. JI. I'puropsina, 10O3BOJISIE pEryarOBaTH IIBHJIKICTh KIyOO4YKOBOi (iibTparmii mpu 3MiHI piBHSA
coseli B IMCTANBbHUX KaHATbIAX S,

Y Mojeni mporecy KOHIIEHTPYBAaHHS PO3UMHY B METIi ['eHie KOIiHO MeTIi po30MBaeThCs HA
CerMeHTH. BBaskaeThCs, 10 BCl CETMEHTH METIII MaloTh GopMy mapalenerineaa, i pyx po3duHy Mae
nepepuBUacTUil Xapakrep. Mojens UTIOCTpye Ipolec MHOXEHHS B merdi ['enne, mpubIu3HO
BHU3HAYAIOUM KOHILIEHTPAIII0 PO3YMHY, 1 A€ MOKJIMBICTH OIIHUTH KOHIEHTPYIOUY 3HaTHICTH B
3aJIe)KHOCTI Bifl IOBXKUHH ITETITI.

B mMozensix MibKHE(PPOHHHX B3a€MOJiii B OUIBIIOCTI BUMAIKIB PO3TISNAIOTH 1 OMUCYIOTH
TUIBKK TIpoliec peadcopOarii, 6e3 cekperii B KaHalbIMX. [Ipy bOMYy IETAbHO MOJCITIOETHCS
B3a€MOJIiSl MOTOKIB B PI3HUX TPyOKax: KaHAIbLAX 1 30ipHHX TpyOKax He(pOHIB, KPOBOHOCHHX
cymuHax. J{is oOmiky B3aemogii MK TpyOKaMH BBOJSATHCS BaroBi Koe(illi€HTH, sIKi BU3HAYAIOThH
PO3MOJIN PEeYOBHH i pifMHM, IO BHMIIM 3 TpyOKM, MK iHmmMu TpyOkamm.®* TpamcmopTai
PIBHSIHHS 3BOJATHCS 0 (opMaiizailii MOTOKIB PIIUHHU 1 PEUYOBUH Yepe3 CTIHKU TpyOok. PedoBuHu
MEPEHOCATHCA 3a JOTIOMOTOI0 AudY3ii 1 CUIBHO 3 PIAMHOIO (32 3aKOHaMH ocMocy). Taka Monenb
(1310JI0TIYHO TOCUTh TOYHO ONMUCYE CTPYKTYPY Ta MPOLIECH B HUPII, OJHAK, SIK 1 MOMNEpeaHi, He
BPaxOBYE MEXaHi3M 3BOPOTHOTO PEryIIOBaHHS.

OmaHuM 13 eQeKTUBHUX MIOXOIIB y JOCHIIPKEHHI (DI310JOTTYHUX CUCTEM € BHKOPUCTAHHS
(GYHKIIOHAJIBHUX JUHAMIYHUX MoOJeNied, 1m0 0a3yloThCS Ha BIATBOPEHHI peallbHUX O10JOTTYHHUX
npouecis. IX MokHa po3yMmiTH, fK iMiTamilo a60 CHUMYMIAII0 peanbHOro sABHINA. IMiTariiiHe
KOMIT' FOTEpPHE MOJICTIOBaHHS Tiependavae moOya0By CTPYKTYpHO-(YHKIIIOHATBLHOT MOJENl 00’ €KTa
JOCTIIKEHHS Y BUIJISIIL JIESKOT MOCITIIOBHOCTI JIili — alrOpUTMY 200 KOMII FOTEPHOT IPOrpaMu, 110
BIATBOPIOE (PYHKIIOHYBAHHS JOCIIIKYBAHOT CUCTEMHU LUISIXOM MOCTITOBHOTO BUKOHAHHS BEJIUKO1
KiTbKoCTi enemenTapHmx omepamiit.”® Take MozmemoBaHHS € e(eKTUBHHM, KOIM eleMEeHTapHi
MPOIIeCH BIOYBAIOTHCS OararopazoBo 1 MAIOTh BiJIOMi CTATUCTUYHI XapaKTEPUCTUKH. YacTo OCHOBY
IMITAIIHHOT MOJIENl CKIIajae 0coOMMBa aOCTPaKIlisl — «IOPHUM SIIIUK», K JCSIKE BIMOOpaKEHHS y
0araToBUMIpHHUX TPOCTOpaX, IO TMepeTBoproe iHopmariitHi motoku. KoHcTpyroBaHHS Ta
BUKOPHUCTAHHS TaKHX MoOJelel € e(PEeKTUBHMMH B JOCITDKEHHAX IWHAMIYHOTO 3B’SI3KY MDK
OKPEMHMH CTPYKTYPHUMH €JIeMEHTaMH CKJIaJHUX OIOJIOTITYHMX CHCTEM Ta eJeMEHTapHUMU
nporecamMu B HUX.

KuBnii opranizm JIOJUHU — 1€ CKJIaJHa KiOepHETHYHA CUCTEMa, II0 YTBOPEHA 3 MPOCTIIINUX
€JIeMEHTIB, SKi MarepiaJbHO Ta iH(QOpMaIifHO IMOB’A3aHI OJUH 3 OJHHUM 1 3 HaBKOJHIIHIM
cepenoBuiieM. B ocHoBi Teopii cucreM kepyBaHHs O. A.JIanyHOBa JEXHUTh KOHIICIIIIIS
MIpPeJICTaBJICHHS )KUBOTO OPraHi3My Yy BUIJISA/I CYKYMHOCTI 1€papXiyHO B3a€EMO3B’SI3aHUX KEPYIOUMX
CTPYKTYPHHUX €JIEMEHTIB i IporeciB mpuifoMy, nepenadi it 06pooku iHdopmariii. %

AnekBaTHUMH 1 €DeKTUBHUMH OyAyTh Mojeli TUX (Di310JIOTIYHMX MPOLECIB 1 CUCTEM, SKI €
CKJIaJHUMU OaraTOpIBHEBUMHU 1€papXi4YHUMH CTPYKTypaMu Ta BIANOBINAIOTH HACTYIMHUM
kputepiam®’:

* 00’ekT MoOJemoBaHHS Mae OyTH MOHO(MYHKIIOHAIbHUN, TOOTO BUKOHYBAaTH B OpraHiami
MEPEBAKHO OJIHY BAXJIUBY JUIS AOCTIKEHHS (DYHKIIIIO, a pelITor0 (YHKIIM MOKHA 3HEXTYBAaTU Ha
oOpaHoMy piBHI abcTparyBaHHs. MoJienb 00’ €KTa YTBOPIOE «8eIUKULL YOPHULL AUUKY,

* 00’ekT MoOJenoBaHHS MepedyBae y B3aeMoOJil 3 IHIIMMH 00’ €KTaMu. Ix B3aemois

pealizyeThCcsl uepe3 Jesike CepelOoBHINE, MOJACIUII0 SIKOTO € iHgopmayitiHui nomik — HaOIp

% Grigoryan, R. D. (2007). Koncepciya virtual'nogo organizma v bioinformatike. Problemi programuvannya —
Programming problems, Ne 2, p. 140-150.

% Layton, A. T., Layton, H. E. (2002). A numerical method for renal models that represent tubules with abrupt changes
in membrane properties. Bull. of Mathematical Biolog, 45, p. 549-567.

% Shennon, R. (1978). Imitacionnoe modelirovanie sistem — iskusstvo i nauka. Moskva: Mir, p. 11.

% Lyapunov, A. A. (1963). Ob upravlyayushchih sistemah zhivoj prirody i obshchem ponimanii zhiznennyh processov.
Problemy kibernetiki: sbornik statej. Moskva: Fizmatgiz, Vol. 10, p. 179-193.

% Siaskyi, V. A., Siaska, I. O., Siaska, I. V. (2020). Kompiuterne imitatsiine modeliuvannia fiziolohichnykh system
liudyny. Informatsiini tekhnolohii v profesiinii diialnosti: proceedings of the X111 All-Ukrainian Scientific and Practical
Conference. Rivne: RVV RDHU, p. 174-177.
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OCHOBHHMX Ui JOCHDKeHHA TNapamerpiB. (DYHKIIOHYBaHHA MOJENi mependadae aJIeKBaTHE
NepeTBOPEHHS iH(POPMAIIIHHOTO TOTOKY;

* 00’€KT MOJENMIOBaHHS OBUHEH CKJIAJATHUCS 13 CYKYIMHOCTI 200 OJTHOTUITHUX, a00 MOIIOHUX
MDK COO0I0 CTPYKTYPHHUX €JIE€MEHTIB, Kl CIOIY4atoThCs 1 (PYHKI[IOHYIOTh NEPEBAXHO MapajeabHo.
MoJieni Takux CTPYKTYPHHUX €JIEMEHTIB MEPIIOro PiBHSA AEKOMIIO3HIIIi YTBOPIOIOTh «cepeoHi YOpHi
AUUKUY,

* CTPYKTYpHI €JIE€MEHTH IepIIOro pPiBHA JCKOMIIO3MII B CBOIO Yepry CKIAaJaroThes i3
CYKYITHOCT1 CTPYKTYPHHX €JIEMEHTIB HACTYITHOTO PIiBHS JEKOMITO3uIlii 1 T.4. L{i elleMeHTH MOXyTh
criosydatucst 1 (QYHKIIOHYBAaTH SIK TapajelbHO, TaK 1 TOCIIJOBHO, a TaKOX 13 MEPEeXpecHUMU
3B’si3kaMH. MoJielni TaKuX CTPYKTYPHHUX €IEMEHTIB YTBOPIOIOTh «Majli YOPHI AWUKUY BIIIOBITHOTO
PIBHS JCKOMIIO3HIIIT;

* CTPYKTYpHI €JI€MEHTH OCTAaHHBOTO PIBHS JEKOMIIO3HUILII peani3yloTh Ty YM IHIIY 0a30BY
(GYHKIIIO 1O TEepeTBOPEeHHIO 1HpopMalii. Mojaeni HLUX CTPYKTYPHHX €JE€MEHTIB YTBOPIOIOTh
«amoMapHi YOpHI AWUKUY» — BOHU BXKE HETIOIUTbHI.

B opranismi mronuHA € JeKUTbKa TaK 3BaHUX COJITHUX OpTraHiB, IO BiANOBITAIOTH
NepesiueHuM yMOBaM, 30Kpema, jJiereHi, Hupku. OOujiBa OpraHu NepeBaxHO BUKOHYIOTh (DYHKIIIO
BUBEJICHHS MPOJYKTIB )KUTTEAISUIBHOCTI: HUPKH 3a0€3Me4yI0Th OYUCTKY KPOBI Ta CEUOYTBOPEHHS, a
JiereHi — ra3000MiH B Tiporieci AuxaHHs. Jlo COMIHUX TaKOX BITHOCATHCS, HAIPUKIIAL, TIEUIHKA YU
cepue. [Ipote meuinka € moaidyHKIIOHATFHUM OPraHOM, TOOTO BUKOHYE 0arato pi3sHUX BaKIIMBHUX
GyHKII B opraHi3mi, a JUisl ceplisi OCHOBHA (yHKLIA — 1€ 3a0e3neueHHs] KpoBooOiry, 1 BOHO He
Oepe OesmocepeaHbOT yJ9acTi y BUBEACHHI PEUOBUH, BIATaK, HE 3IMCHIOE TIEPETBOPEHHS CKIATy
1HGOpPMaLIIITHOTO TTOTOKY.

CTpykyTypHO-pyHKIiOHAIbHA Ta iMiTaniliiHa MoaeJb HUPKH. 3TiTHO 3 BHU3HAYAIHBHUMHU
MPUHIAIIAMHA IMITAI[IHHOTO MOJEIOBAaHHSA Ta Ha MIJICTaBi TOJIOKEHb CHCTEMHOTO aHaji3y NpH
BHBYCHHI KUBHUX OPraHi3MiB MOOYI0BAaHO CTPYKTYpPHO-(PYHKIIOHATILHY MOJIEh HUPKHU 1 MPOIIECiB
OUMIIICHHS KPOB1 Ta CEYOYTBOPEHHS B Hild. KOKHOMY CTpYKTypHOMY €JI€MEHTY MOJIENi TOCTABIECHO
y BIANOBIMHICTh MEBHUW (YHKIIOHAT — pealizamiio HWOro MOBEIIHKA sKOMOTa OJmKdYe [0
(dhyHKIIIOHYBaHHS 010JIOTTYHOTO TIPOTOTHITY.

biomoriuna Hupka (AaKTUIHO € CYKYMHICTIO He(POHIB, MO0 CIOJIYYEeHI MapayelbHo.
[IpakTnuno Bci 0i070TIYHI HEPPOHH BHKOHYIOTH OJHAKOBY (YHKIIIO — OYMIIYIOTH KPOB Bif
KIHIICBUX TPOJYKTIB XUTTEASUIBHOCTI JIFOJACHKOTO OpraHiamMy. Takuii mpouec He € QuIbTpallieo y
3BUYAHOMY PO3yMiHHI. A/pKe (uIbTpallis nepeadadae BAKOPUCTaAHHS 0COOTMBUX (DUILTPYBATLHUX
€JIEMEHTIB, K1 MOTPIOHO MepioAnYHO ab0 ouuIaTH, ado 3aMiHOBaTH. DYHKIIOHYBAaHHS HUPOK I10
OYMIIICHHIO KpOBI OULIbIIE BiANMOBiZA€ MPOIECY cemapaiii — PO3AUICHHIO CyMIlll OaraTbox
KOMIIOHEHTIB Ha JCKILIbKAa IMOTOKIB 13 PI3HUM CKJIQJOM. Y pe3yibTaTli Takoi Heppocenapayii 3
MOTOKY HEOYHILEHOI KpOoBi (DOPMYEThCSI JBAa HOBHX IOTOKH: OYMIIEHA KPOB 13 CTaHAAPTHUM
HAaOOpOM KOMITOHEHTIB, IO XapaKTepHi sl JIOJWHU, Ta ce4ya, sKa MICTUTh BOMAY, a30THUCTI
CHOJIYKH, PI3HOMAHITHI IPOIYKTH KUTTEAISIILHOCT1 TOIIIO.

B sixocTi 6230BOTO CTPYKTYpPHOTO €J€MEHTa MOJIeNi HUPKU BUKOPUCTAHO Wim)yyHULl He@hpoH —
0COOIMBUN «YOPHUH SMIUK», SKUH TIEPETBOPIOE BXIMHUM 1HGOPMAIIMHUN TOTIK Mooei
Heouuwenoi Kpogi Ha Ba BUXiMHI iHMOPMAIilHI TOTOKH Modeni ouuyeroi Kposi Ta moodeni ceui.*®
Ilepenik KOMIIOHEHTIB Yy BCiX MOTOKax OyJe OJHAKOBUM, ajieé KUIbKICHHM iX CKJax CYTTE€BO
BIIPI3HATUMETHCS: CKIIaJ HEOUHIIIEHOT KPOB1 PO3IUIUTHCSA HA CKJIAJ OUMIIEHOT KPOBIi Ta CKIIAJ Ceui.
ba3zytounce Ha mpuHIMIII abcTparyBaHHs, OOMpaeTbCs JAesKa CKIHYEHHA KUIbKICTh N OCHOBHMX
KOMIIOHEHTIB, 1110 € HaOUTbII BAXKJIMBUMHU 3 TOUKU 30pY HOPMAJIbHOTO (YHKI[IOHYBaHHS OpraHizMy
JOJIHH.

@OyHKIIOHYBaHHS 010JIOTTYHOIO HE(PpPOHA MO OYMIIECHHIO KPOBI Ta CEUOYTBOPEHHIO OXOILTIOE
TPU OCHOBHI NPOIIECH: KIIYOOUKOBY (iIbTpallifo, KaHAIbLIEBY peadcopOIlito, KaHAIbLIEBY CEKPEILilo.
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Xouya mporecu peabcopOuii Ta cekpenii GakTUIHO BiIOYBAIOTHCS OJHOYACHO Ticis (uUIbTparii,
MpoTe IX MOXHA PO3TIAAATH TOCTIIOBHO caMe B TakoMy Topsaky. Ha koxHill 3 nux a3
BiZIOYBAa€THCS MEPETBOPEHHS CKIaay KpoBi Ta cedi. ToMy IIi MpoIecH po3riIsAaloThCs SIK OKpeMi
MEHII «YOPHI AMIHUKI, IO CHOIY4YeH1 MOCIi0BHO.

TakuMm 4YMHOM, MOJENb HHUPKU SBISIE COOOIO «BenuUKUUl HOPHUL AWUKY, TIO TEPETBOPIOE
0araTOKOMIIOHEHTHUH IH(QOpPMALiHHUI TMOTIK MOJENi HEOUYMIIeHOi KpoBi y 1Ba iHdopMariiiHi
MOTOKM MoOJeNell ouumeHoi KpoBi Ta cedi. CTPYKTYPHO «8enuKkuti 4OpHUUl AuUK» yTBOPEHHH
CYKYIHICTIO  CIIOJIYYCHHX MapajelbHO  «CepeOHiX  YOpHUX  AWUKi6», 1O  MOJENIIOIThH
¢byHKIIOHYBaHHS OKpeMux He(dpoHiB. OCTaHHI B CBOIO YEpry CKJIATAIOTHCA i3 TPHOX MOCIITOBHO
CTIOJYYEHUX «MAIUX YOPHUX AWUKIE», KOKEH 3 SKUX MOJIEIIOE OKpeMi (a3u MpOIECiB OUUIICHHS
KpOBi Ta GOpPMYBaHHS C€4i 1 IO CBOEMY NIEPETBOPIOE BiAMOBIIHI iH(GOPMAIIiiiHI TOTOKH.

TouHo ommcaTu anropuT™ iX (YHKIIOHYBAHHS HMPAKTUYHO HEMOXKJIMBO, OCKUIBKM HaBITh y
3/I0pPOBUX JIIOJIEH CKJIaJu KpOBI 1 ce4l MOXKYTh BapitoBatucs. [IpoTe iCHYIOTh JOCTaTHBO JIOCTOBIPHI
CTaTUCTUYHI JaHl NpO NEPEeTBOPEHHs iX CKIaAy B TMpoieci (QYHKIIOHYBAaHHS HHUPOK, SIKi
BUPAXXalOThCSl YUCIOBUMHU JTAaHUMU ab0 y aOCOIOTHOMY, a00 y BIIHOCHOMY BUpPa)K€HH1 (JI, MJ, T,
MT, MKT, MOJIb, MMOJIb, €KB., MEKB., %, TOIIIO).

OyYHKI[IOHYBAHHS «MAIUX YOPHUX AUUKIEY PEANTI30BAHO 3a JIOTIOMOTOI0 OCOOIMBHUX MOJAEIEH
oOuKCclieHb, Kl MOKHA Ha3BaTH Keasi wmyuyHumu Hetiponamu. CIoBO keasi (HIOHU, Mailke) TyT
BUKOPHUCTAHO JJIsl MO3HAYEHHsI aHaiorii abo MmoaiOHOCTI 0 IITyYHUX HEHpPOHIB, SIKI OTpUMAaU
IIMPOKE 3aCTOCYBaHHSA y IHQOpMAIIMHMX TEXHOJOTIsIX, 30KpeMa B  IHTEJIEKTyaJlbHUX
inpopmaniitaux cucremax.'® Amke mTydHMi HeHpoH — Il TeX «UOPHHI SIMK», SKHiA
MepeTBOPIOE 0araTOKOMIIOHEHTHUHN Hallp BXIIHUX CUTHANIB y AesIKU BUXigHUM curHan. [lompu
MOAIOHICTh CTPYKTYpU 1 (DYHKIIOHYBAHHS 3allPOIIOHOBAHOT MOJEIN «MAIUX YOPHUX SUUKIE)» Ta
MTYYHUX HEUPOHHUX MEPEX, MDK HUMH € BIIMIHHICTh B aJITOPUTMI BHYTPIIITHBOTO HAJIAINTYBaHHS
(HaBuYaHHS).

Koxxna daza ¢pyHKIIIOHYBAaHHS MITYYHOTO HEPpPOHA, TOOTO OKPEMHH «MAIULl YOPHUL AUSUKY,
MOJEIIOETHCS BIANOBIIHUM MPOIIAPKOM K8a3i WmyyHUx Heupownig. Y MOJENl HUPKU KOKEH K8a3zi
wmyyHuti HeupoH BU3HAYATUME KUIBKICHHM BMICT BIAMOBIIHOTO KOMIIOHEHTa Yy 3araJbHOMY
YUCJIOBOMY TOTOIll MOJIeNe KpoBi um ceui. Taki keasi wimyyHi HetpoHUu — 1E «amOMApPHi YOPHI
AWuKYu» — BOHU BXKe HemoAuTbHI. Jlanmi Ajs mo3HaueHHS MOJENl «amomMapHo20 4OPHO20 AUUKAY
abo, MmO Te came, K6a3zl WMyuHo20 Helporna OyIeMO BHUKOPUCTOBYBaTH TEPMIH amom
(menoainpHuii). Toai Tpu mocCHimOBHI (a3 Hedpocemapallii peari3yloTbcss TpbOMa MOCIITOBHUMU
MpoLIapKaMu amomia.

Kosxen mpomrapok mepexi mae N map OCHOBHUX amoMmig: OJMH 13 TIapy BU3HAYA€ KUIbKICTh
BIJIMOBIIHOTO KOMIIOHEHTA B MOJIEJIi KPOBI, @ APYTMil — KUIBKICTh IILOTO XK KOMIIOHEHTa y MOJEIN1
ceui. Yucno N BU3HAYaeThCS MEpENiKOM OCHOBHHMX CTaHIAPTHUX KOMIIOHEHTIB KpOBI Ta cedi Ha
oOpanoMy piBHi abctparyBanHs. [IpuiiHara moaens GyHKIIOHYBaHHS HUPKHU Iepeadadae, mio 10
iHbOpMaLIIfHOTO TOTOKY HE BXOASATH JIaH1 IPO BUCOKOMOJIEKY/ISIPHI KOMIOHEHTH Ta KJIITUHU KPOBI,
AK1 HI 32 KX YMOB HE TMOKHAAIOTHh KpoB’siHe pycio. Ha ¢azax peabGcopbuii ta cekperii (Mix
MEpIIUM 1 IPYTUM Ta JPYrUM 1 TPETIM Ipolapkamu) BiOYBaeTbCcs 4aCTKOBE MEPEHECEHHS POy
HU3bKOMOJICKYJISIPHUX KOMIIOHEHTIB (BOJA, EJEKTPOJITH, TJII0K03a, aMIiHOKHCIOTH, CEYOBHHA,
ceyoBa KHUCIJIOTA, IHIII OPraHiyHi CIOJYKHM) MDK TaKUMHU MAapHUMHU amomamu. BUXigHi curHamu
amomig TPeThOro MPOIIAPKY, 110 MOJENIOITh (a3y (GopMyBaHHS KIHLIEBOI ceyli, YTBOPIOIOTH JBa
BXK€ po3JilieH1 iH(hopMaIlliliHi MOTOKH MOJIeTIE OYMIIEHOT KPOBI Ta Ceyi.

OxpiM UX TApHUX OCHOBHHUX amoMié y KOKHOMY TMPOIIApKy Takox € M map A0AaTKOBHUX
amomig, SIKI BIANOBINAIOTH 3a HAABHICTH y MOTOKaxX KPOBI Ta cedYi IHIIMX HECTaHAApTHHUX
KOMIOHEHTIB. Lle MoxyTh OyTH: maToreHHi (akTopH, M0 CIPUYUHSIIOTH 3aXBOPIOBAHHS; JIIKK a00
HII 3aco0M, 0 MAlOTh TEPANeBTHUHUN eeKT, Hampukian, AiypeTuHH. OIUH 13 J0JaTKOBHUX
amomié KOHOI Mapu BIAMOBIAA€ 32 BMICT BiIMOBIAHOTO HECTAHIAPTHOTO KOMIIOHEHTA B IMOTOIII
KpOBl, a IHIIMHA — 3a KUIBKICTh LILOTO K KOMIIOHEHTa B TMOTOLI ceyi, o ¢opmyerbes. Taxi
HECTaHJAPTHI CKJIAJHUKU MOXYTh CYTTEBO BIUIMBATH Ha IHTEHCHBHICTh CEYOYTBOPEHHS. 3BUYAIHO

100 Rudenko, O. H., Bodianskyi Ye. V. (2006). Shtuchni neironni merezhi. Kharkiv: SMIT, p. 25.
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B Tpolieci Hedpocenapallii YacTUHa IIUX PEUYOBHH BHUBOJUTHCA 13 CEYel0, 1 iX KIIBKICTh Yy MOTOII
KpPOBI 3MEHINYEThCS. UMCIO JOMATKOBUX amomie MOXe OyTH PI3HOIO 1 BHU3HAYAETHCS PIBHEM
abcTparyBaHHs MOJieNi. Y BHUIIQAKY MOJETIOBAHHS HOPMAJBHOTO Ipoliecy (QyHKIIOHYBAaHHS HUPKH
0e3 BIUIMBY MAaTOTeHHHUX (DaKTOPIB 1 JIKyBaHHS HAa BUXOJAaX TaKUX amomie pOPMYIOTbCS HYIbOBI
CUTHAIIM 1 B iH(OpMaIiifHOMY MOTOIII BIAMOBIAHI KOMIOHEHTH TEX MAlOTh HYJIbOB1 3HAYCHHSI.

B Mexax KOXKHOTO MPOIIApKy BCl amomu CIIOy4aloThCsl TapalielbHO, TOOTO iH(OopMaIiitHuii
MOTIK PIBHOMIPHO PO3MOIUISAETHCS MK yCIMa «amoMapHUMU YOPHUMU SUUKAMUY .

Jlist BCiX amomie BETMUMHU CyMaTOPiB (aHAJIOTIA 31 IITYYHUMHU HEUPOHAMH) OyAyTh PI3SHUMH.
KoxkeH 13 cymaTtopiB — Iie KUIbKICHA BEJWYHMHA JIMIIE OJHOTO KOMIIOHEHTa, 3a SIKy BiIMOBiNa€e
«amomapHuu vopHutl auuxy. lle ocsaraeTbes HaNeKHUM MAO0POM BaroBUX KOeQilieHTIB 3B’ SI3KiB
MDK TIPOIIApKaMU amoMmié Ha OCHOBI BIIOMUX JaHUMX 3 aHaTOMIi Ta (piziosorii. yHKIIT akTHBAITi]
(Texx aHayorIs 31 ITYYHUMHU HEHPOHAMM) 7Sl KOKHOTO amoma B 3arajiIbHOMY BUNAJKY pi3H1. BoHu
€ (QYHKIISIMU cyMmaropa 1 BHU3HAUYaIOThCA EMITIPUYHO TAaKOX Ha OCHOBI JAaHUX 3 (I310JI0TiI.
binpuricts 13 HUX — 1€ JiHIHHI QYHKIII, TpoTe AEsKl 3 HUX MOXYTh OyTu HemiHiMHuMU. [IpaBuibH1
HaJalTyBaHHS BaroBUX Koe(ilieHTIB Ta BUOIp QyHKIIT aKTUBALL U1 KOKHOTO amoma 3abe3nedye
ajJieKkBaTHE (PYHKIIIOHYBaHHS MOJIENI1 HUPKU B ME€Xax 00paHOTo piBHS aOCTparyBaHHs.

MogentoBanHa TPUBAJIOTO Tpoliecy Hedpocemapallii B HUPII Mepeadadae MUPKYITIOBAHHS
1HpOpMaLIfHOTO MOTOKY MOJENl KpoBl B Mepexi. Buxoau 3 amomis, 110 BIANOBIAAIOTH 33 CKIIAJ
OUMIIIEHOT KpOBl, MO 3BOPOTHUX 3B’S3Kax IMOJAIOThbCS Ha3zaJl Ha BXig Mepexi. [lpu 1mpomy
1HGOpMaLIHUI TOTIK 3MIHIOETHCS 32 PAXYHOK HAJAXOJKEHHS B KPOB MPOJYKTIB KUTTEAISIIBHOCTI
OpraHiaMy, MOXJIMBUX NATOr€HHHX (DAaKTOPIB, JIKIB YM IHIIMX TEparieBTUYHUX 3ac00iB TOLIO.
Buxoau 13 amomis, mo BiAMOBIAAIOTH 3a CKJIaJ] KIHIIEBO1 Cedi, € BUXOJOM MEpeXi Ha TTOTOYHOMY
Kpoili oOumcienb. L{i pe3ynmpTaTH BH3HA4YaAIOTh SKICTH Tporlecy Hedpocemapaiiii. Buxomu i3
HEWPOHIB, IO BIAMOBIAAIOTH 3a HASABHICTh HECTAHIAPTHUX KOMIIOHEHTIB, TEX IMOMAJAl0Th B
1H(MOpMAaIITHUN TOTIK MOJIENI KPOBI 1 MTOBEPTAOTHCS HA3al HA BXiJ MEPEXKI.

CtpykTypHa cxeMa OINHCaHOi Mojeni 300paxxeHa Ha Puc. 1, ne mMo3HA4YeHO HACTYIHI
€JIEMEHTH:

* BeNWKI MTPUXOBl TpsiMokyTHUKH 3 HoMmepamu Big 1 go 1000 000 — «cepemni 4opHi
SIIIIAKWY, IO € MOJCIISIMU OKpeMHX He(DPOHIB;

* MaJji NpSIMOKYTHHKH 3 HoMmepamu Bim 1 mo N — amomu, mo BiImoBimaroTh 3a KUIbKICHE
BXOJDKEHHS] OKPEMOT0 KOMIIOHEHTa B MOJI€JIb KPOBI;

* pombOu 3 HOMepamu Bin 1 10 M — amomu, O BIATIOBIAAIOTH 32 HASBHICTh HECTAHIAPTHHUX
KOMIIOHEHTIB y iH(opMamiifHOMy MOTOIlI KpoBi. Buxoaw i3 pomOIB OCTAaHHBOTO MPOIIAPKY —
amomig, 10 BU3HAUYAIOTh 3aJMIIKA HECTaHJAPTHUX KOMIIOHEHTIB y MOJIENl OYHMIIEHOi KpOBi, —
MOMAaaI0Th B iH(POpMaIIHHUN MOTIK 1 MOBEPTAOTHCS HA3al HA BXiJ MEPEXKi,

* IIECTUKYTHHKU 3 Homepamu Bim 1 mo M — amomu, 1m0 BiAMOBiNAIOTH 32 HASABHICTH
HECTaHJApPTHUX KOMIIOHEHTIB y iHQopmaliiiHoMy mortomi cedi, mo ¢opmyerscs. Buxomu i3
IIECTUKYTHUKIB OCTAaHHBOTO MPOIIAPKY — amomie, 10 BHU3HAYAIOTH 3aIUIIKU HECTAaHAAPTHUX
KOMIIOHEHTIB y MOJEINi ceyl, — MOoMajalTh B iHGOpMaLIHHUN MOTIK MOJeNi KiHIIeBOI cedi, 110
BHUBOJIUTHCS 13 OPraHi3MY;

» oBaiu 3 HoMepamu 1 10 N — amomu, MO BIAMOBIIAIOTH 3a KUIbKICHE BXOKEHHS OKPEMOTO
KOMIIOHEHTa B MO/JIEJIb Ceui.

* CYLUIBHI JKUPHI JIiHI{ 1 CTPUIKM — KOMIIOHEHTH 1H()OPMALIIITHOro MOTOKY MOJIEN KPOBI;

* IIYHKTHpPHI JiHIT 1 CTPUIKM — CUHANTHYHI 3B’ S3KH, K1 MOJIEJIOIOTh BIUIMB HECTaHIAPTHUX
KOMIIOHEHTIB B 1H(QOpMAIIfHUX MOTOKaX MOJeneld KpoBi 1 ceul Ha pi3HI ¢a3u mporecy
Hedpocemnapariii;

+ mapanenorpam [1.0K.O. — yucnoBi gani npo npooykmu dHcummeoisibHOCMi Op2anizmy, 1o
JI0JIAI0THCSA A0 1H(OPMALIHHOTO TOTOKY MOJIeINi KPOBi,

« mapanenorpam K.II.dD. — 4ucnoBi HaHi TPO KOMHIEKC NAMO2EHHUX ¢hakmopis, IOo
MOTA/Ial0Th B iH(OPMALIHHUN TTOTIK MOJIENI KPOBI;
* mapanenorpam K.JI. — uMcnoBi JaHi MpPO KOMMIEeKCHe JiKy8aHHs, IO BBOISATHCS B

iHbopMaIliitHII TOTIK MOJEI KPOBi;
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* IUTPUX-TYyHKTUPHI JiHII Ta CTPUTKM — KOMIIOHEHTH iH(OPMAIIfHOTO MOTOKY MOJemi
KIHIIEBOI ceyi, BOHM € BHUXOJOM MEpEeXi Ha IMOTOYHOMY Kpomi obuucieHb. Lli pe3ymbraTu
BH3HAYAIOTH SKICTH Mpoliecy Hedpocenaparrii.

T T

IHpopmauiiiHKi NoTiK moaeni Kposi

I_I_I_IILI_Iv

< -~ ~— ~— 4
ANMKOo. N\ N\ Ko \ N\ Kk \
KiHueBa ceuva (= ==

Puc. 1. Cmpyxmypua cxema mooeni HupKu
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CTpykyTrypHo-pyHKIioHa/JIbHA Ta imiTauiiina Moaeanb Jiereni. JlereHi € crxiagHUM
Tpy6uacTo-napenxiMarosuum  opranom.'’  TpyGuacty  WacTMHY ~ JlereHb  yTBOPIOE
BHYTPIIIHBOJICTEHEBE PO3TAITYKEHHS JUXAIbHUX NUIAXiB — OponxianbHe naepeBo (Puc. 2).
[TapenxiMy JiereHi YTBOpPIOE aibBeoisipHe AepeBo. CTPYKTYpHO-(QYHKIIOHATBHOIO OJHHHUIICIO
JIETEHb, SIKa Pealli3ye Ta3000MiH, € allMHYC — PO3TATYKCHHSI OJIHIET AUXATbHOT OPOHXIONIHU, OTOYCHE
KPOBOHOCHUMH Kamurgspamu. Ha KIiHIIX TamyKeHb 3HAXOIAThCA ajibBeosid. Bci anbpBeosn
BHKOHYIOTh CHUIbHY (YHKIIIIO — pealli3yloTh ra3000MiH, B TPOIECi SKOTO KPOB 30aradyeThcs
KHCHEM Ta 3BUIBHSIETHCS Bijl BYTJICKUCIIOTO ra3y. ['a3000MiH BiIOYyBa€EThCS Yepe3 aepo-TeMaTHIHHMA

0ap’ep, 10 CKIAy SIKOTO BXOJHUTH CTIHKA aJIbBEOJIH 1 CTIHKA KPOBOHOCHOTO Karijisipa.

Ne MeHepauii

4
s % 4
- baeonnpnm"
aumHyc

/
Mixkknitueaun  KnituHa EpuTpOLMTH
npocTip eHgorenio

Puc. 2. Byoosa bponxianbHoco Oepesa nezeHi

['a3000MiH MK aTMOC(hEpHUM 1 albBEOJSIPHUM MOBITPSIM 3AIHCHIOETHCSA, K 332 PAXyHOK
KOHBEKIIIHOT0 NepeHocy, Tak 13a paxyHoK qudy3ii. OCKUIbKH 13 po3raidyXKeHHSAM OpOHXIB 3pOCTa€e
IUIOIIAa CYMapHOIO MOIEPEYHOro iX mepepidy, TO BIAMOBITHO 3MEHIIYEThCA JIiHIMHA IIBUAKICTH
MOTOKY TMOBITpA B HuX. lle o3Hauae, M0 SKOM MOBITPS JOXOAWIIO JO ajdbBEON TUTHKU MUISIXOM
KOHBEKIIil, TO BOHU 0 He BEHTWJIIOBaJKCA. TOMYy BBaKaeTbCs, 110, MOYMHAIOYM 13 17-01 reneparii
OpoHXi0J, O Tpolecy KOHBEKLIl MpUeTHYeTbCcs 1 AU(Y31HHUN OOMIH KHUCHEM 1 BYIJIEKUCIUM
razoM. [lpu ¢opcoBaHOMy JAMXaHHI TPAHCHOPT MUISIXOM  KOHBEKIII  INPOJIOBXKYETHCS
10 19-0i rewneparnii Oponxion. TakuM 4YMHOM, TpPAaH3UTOPHA YaCTHMHA OPOHXIANTBHOTO JiepeBa

101 Ganong, V. F. (2002). Fiziolohiia liudyny: Pidruchnyk. Lviv: BaK, p. 593.
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(17-19 renepariii), € cBoepiHOIO OypepHOI 30HOK MDK aTMOC(HEPHHM Ta albBEOJSIPHUM
noBiTpsiM. BepxHi ii [UIAHKM OOMIHIOIOTBCA 13 BAMXYBAHUM IOBITPSIM, a MPUJIETIIL 10 albBeos — i3
aJIbBEOJIIPHUM TOBiTpsAM. CKJ1a/1 aJIbBEOJIIPHOTO TOBITPS CTAJIMM 1 HE 3aJISKUTH Bil (a3 TuXaHHS.

[TpuiiMatoun 10 yBaru 3ampoNOHOBAHUN MIIXiJ CTPYKTYPHO-(YHKIIOHATBHOI JEKOMITO3HUIII1
Mozenel CKIaaHuX (Di3I0JOTIYHUX CHUCTEM, OCHOBHI €JIEMEHTH MOJIeNi JIereHI MOJXKHa
OXapaKTepU3yBaTH TaK:

*  «BenUKUll YOPHUU AWUK» MOJIENI JIETEHI MepPeTBOPIOE JBa BXiNHI iH(POpMAIiiHI TOTOKH
Mooeni nogimps, wo 80UXacmvcs, Ta Mooeli 6eHO3HOI Kposi Ha JIBa BUXIHI iHPOpMaLiiiHi TOTOKH
MoO0eni NOBImps, Wo UOUXAEMBC, Ta MOOei ApmepiaibHOI KpOoai,

*  «BeNUKUL YOPHULL AUUKY YTBOPIOE IEPEBOIOIOHY CTPYKTYPY 3 «CEPEOHIX YOPHUX AUJUKIBY
JEKITbKOX PI3HOBHIIB, IO MOJECTIOIOTH PO3TalxyKeHHS OpoHXiB 10 23-01 reHeparii BKIIOYHO.
[Tounnaroun 3 17-0i reHepaiii y CTPYKTypy BBOJATBCS MOJIENI pPeCHIpaTOPHUX OpOHXION Ta
ATBBEOJISIPHUX XOJIIB, sIKi 3a0€3MeuyroTh HAAXOKEHHS TOBITPS MO OpOHXIaTbHOMY JIEpEBY Ta
rasooOMIH BiAIOBIIHO;

* 23-iii TeHepamlii B JepeBi BiNNOBimae BiacHE albBEOJIIPHA 30HA, IO NpEICTaBJICHA
WMYYHUMU ATIbBEONIAMU, — KMATUMU YOPHUMU AUJUKAMUY .

Came wimyyni anveeonu TEPEeTBOPIOIOTH JIBAa BXIJHI 1H(GOpPMAILIiliHI IOTOKU MOO0eni nogimpsl,
Wo 80uUxacmvcs, Ta Mooejli 6eHO3HOI Kposi Ha JIBa BUXIAHI1 1HPOPMAIIIITHI IOTOKU MoOei nosimps,
wWo euouxaemovcs, Ta mMooeni apmepianbroi kposi. SIK 1 'y BUIMAIKy MOJIENi HUPKH, HA TiACTaBi
MPUHIMITY abcTparyBaHHSI OOMpAEThCs AesKa CKIHUEHHA KUIbKICTh OCHOBHUX KOMIIOHEHTIB, IO €
CHUTBHUMHU JJIA BCIX iH(OpMAIIHHUX MOTOKIB 1 € BAXKIWBUMH Jyisi Tipouecy auxanHs. Croau
BITHOCSITHCSI KHUCEHb, BYIJIEKHCIUN ra3, KOMIIOHEHTH KpOBI, SIKi BIUIMBAIOTh HAa IHTEHCHUBHICTh
nuxaHHs. Takox B ckiIaau iHPOpMaLIHHUX MOTOKIB MOKYTh BXOJAUTH M HECTAaHAAPTHI KOMIIOHEHTH
(TOKCHHHU, JIIKH TOIIIO).

BpaxoByroun ocobauBocTi OymoBu Ta (GYHKIIOHYBAHHS JICTEHI, «Maai YOPHI AUWUKUY
MOJIEJIeH albBEOJ MPUCYTHI B CTPYKTYpPI JepeBa MmounHawouu 3 17-01 reHeparii, 30UIbITYIOYH CBOIO
KUIBKICTh Ha KOXKHOMY HACTYIMHOMY piBHI. OKpIM IBOTO twumyuHi anvéeonu Ha PIBHUX PIBHIX
TATYKEHHS TI0 PI3HOMY BIITBOPIOIOTH Ta3000MiH, IO BIAMOBiA€ PI3HUM IHTCHCUBHOCTSM
KoHBekIii Ta mudys3ii. OTxe, M 3a0e3nedeHHs aaeKBaTHOCTI BCi€i Moeni JiereHi MmoTpioHo
BUKOPUCTOBYBATH JIEKUJIbKa peani3aliil «manux 4opHux Aawjuxiey. Taka BIACTHBICTh CTPYKTYpPHO-
(YHKIIIOHATBLHOT MOJIENI 3YMOBIIIOE YCKIIQIHEHHS SK CaMOi CTPYKTYpH, TaK 1 alropuTMmy ii
(yHKIIOHYBaHHS.

OYHKIIOHYBAHHS «MAIUX YOPHUX AUJUKI6» PEaTli30BaHO 3a JIOMIOMOTOIO MPOILAPKY amomis.
Koxen amom BU3Ha4a€e KUTbKICHUH BMICT BIAMOBIAHOTO KOMIIOHEHTA B 1H(POPMAIIMHUX MOTOKaX
MoJienei kKpoBi Ta moBITps. [logiOHO 10 MOmeni HUPKH JUIS BCIX amoMié WiMyYHUX alb8eOl
BETMYMHU CyMaTopiB (OPMYIOThCS Ha MIACTaBi JaHUX 13 HOpMalbHOI aHaromii 1 dizionorii
JTIOJMHM, TaKk caMo sK 1 ¢GyHKIil akTuBalii oOMparOThCs JIHIMHUMU BIAHOCHO CymaTopa, ajie 3
BpaxyBaHHSM IHTEHCUBHOCTI KOHBEKIII Ta Au(]y3ii Ha KOXKHOMY PiBHI T'ally)KE€HHs JiepeBa.

Y3arajibHenns. [lonpu BIIMIHHICTH y 3arajbpHi CTPYKTYpl Ta y (YHKIIOHATl «YOpHUX
AWUKIE» PI3HUX PIBHIB aX JI0 amomieé BKIIOYHO B IMITAIlIMHUX MOJEJSAX HUPKH 1 JEereHi, oOmuaBi
Mozeni nepeadayaroTh MOAIOHY MPOTPaMHY peati3allilo CKIAOHUX GIOKPUMUX Mepedic amoMis i3
HEenoGHUMU 2100anbHUMU 360pOomHUMU 36 Askamu. CKIAIHICTh MEpeX O3Hadae, 110 BOHU €
KOMIIO3MILII€EI0 0aratb0X MPOLIAPKIB amomis, sKi TNepedyBaloTh SK y MOCIIIOBHOMY, Tak 1
napajeabHOMY CIIOJIYY€HHI Ta YTBOPIOIOTh PO3TalyK€H1 JepeBOMNOJIOHI CTPYKTYpH. BinkpuTicTsh
MepeXk O3Hadae, Mo iHdopMalifHUN MOTIK MOJeni ouuileHoi abo 30araueHoi KHMCHEM KpOBi Ha
KOXKHIN irepawii 3MiHIOE CBiff ckiag (0OAAIOThCA MPOJIYKTU SKUTTEALUIBHOCTI OpraHizmy ato
BIZIOMPA€ETHCS YaCTHHA KHCHIO Ta BBOJUTHCS BYTJIEKUCINHN ra3) 1 GOPMYIOTHCS MOJIEN1 HEOUUIIEHOT
a00 HAaCHYEHOI BYIJIEKHCIOTOIO KpoBi. HemoBHOTA rio6anbHUX 3BOPOTHHX 3B S3KIB O3HAUAE, IO 13
3arajibHOro iH(OpPMAIIfHOTO MOTOKY IIOpa3y BHIYYalOThCS KOMIIOHEHTH Mojeni cedi abo
BBOJMTHCS aTMOC(epHE MOBITPsI 1 BUBOJAUTHCS MOBITPS, HACHUYEHE BYTJICKUCIUM Ta30M.

KowMmm’toTepHa peanizaiis iMiTamiiHux Mojeneir 000x (i3ioNoTiyHUX MpOIECiB 3/iliCHeHa Ha
OCHOBI TE€XHOJIOT1H 00’€KTHO-OPIEHTOBHUX aHalli3y, MPOEKTYBAaHHS Ta mporpamyBaHHs. OO0’ €KTHO-
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OpIEHTOBHMM MiaXin ming yac moOyJnoBM iepapxiil kiaciB 3a0e3meyuB HafilliiHe (YHKI[IOHYBaHHS
iHpOpMaLiHOT CHUCTEMH 3a JOCTaTHBOI MPOCTOTH CTPYKTYPH 1 MAaKCHUMalbHOI (DYHKIIOHAIBHOT
rHydkocTi. Lle 103BoJIsie HaamTOBYBaTH KOHMIrypaito Mepex 1 anropurMy ix QyHKIIOHYBaHHS 3
ypaxyBaHHSM HOBHX OCOOJMBOCTEH (i310JOTIUHMX TPOIECiB 1 CHUCTEM Ha IHIIUX PIBHAX
abctparyBaHHs a00 y IpoIIeci MOICTIOBAHHS PO3BUTKY MATOJIOTIH.

PesynmpTat MOIENBHUX EKCIEPUMEHTIB y pPEeXHMiI HOPMalbHOTO (YHKIIOHYBaHHA 0€3
MaTOJIOTi Ta MATOTEHHWX BIUIMBIB 3aCBIAYMIIA MOJKJIMBICTh BUKOPUCTAHHS MEPEX MEHIIOTO
po3Mipy 3a paxyHOK OO’€IHAHHS MOJENeH OJHOTHUIHHX HEPpOoHIB abo albBeON B OJIUH
«yCepenHEHWH YOpHUH SIMUK». Y BHIAAKY MOJEIIOBAHHS HETHIIOBOTO (DYHKIIOHYBaHHS 3
ypaxyBaHHSIM PO3BUTKY 3aXBOPIOBAHHS Ta MOTO JIIKYBaHHS Take 00’ € THAHHS MOJEIEH OJHOTUITHUX
CTPYKTYpHUX eleMeHTiB € HemomyctumuM. Jlnsg edexkruBHOi peamizamii moxmeni Ha EOM
3aCTOCOBAHO PO3MAPAJTIETICHHS 00YHCIICHb.
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ANNOTATION

Part 1. SOCIETY IN THE DIGITAL AGE:
SOCIAL AND HUMANITARIAN ASPECTS

1.1. Valentyna Yuskovych-Zhukovska. TRENDS IN THE DIGITAL TECHNOLOGIES
DEVELOPMENT FROM THE INTERNET OF PEOPLE TO THE INTERNET
OF THINGS

The principles of using Internet resources in the development of the digital economy
are revealed. The transformation of the global Internet in the context of digitalization in society
is studied. The essence of the terms "Internet of People™, "Internet of Things", "Smart Technology"
is outlined. It is determined that the digitalization of economic activity in the information society
is realized mostly with the use of services via the Internet. The directions of development
of the Internet are analyzed, namely: with human participation and automated, ie without human
participation. Citizens' activities in such a society are becoming more focused on the use of digital
technologies.

1.2. Olha Haborets. CONCEPTUAL FUNDAMENTALS OF SELF-IMPROVEMENT
DEVELOPMENT OF PERSONALITY

The article deals with the problem of the study of personality, the process of its
self-development and self-improvement of the personality in its historical and philosophical aspect,
describes the main historical stages, as well as analyzes the works of scientists of different epochs,
devoted to the problem of formation of self-improvement and philosophical study of philosophical
and philosophical studies. The problems of development and formation of a certain phenomenon
in the philosophical heritage are considered.

1.3. Mariia Zaslavska. FACTORS OF ENDOGENOUS GROWTH OF THE VALUE
OF COMPETENCIES OF HIGHER EDUCATION INSTITUTIONS

The aim of the study is to determine the factors of endogenous growth in the value
of competencies of higher education institutions (HEIs). The roles of higher education are
generalized in the work and modern roles are defined. These are ensuring the transfer of knowledge
and technology from science to industry and business, creating knowledge based on research work
in companies, research laboratories and universities, the availability of knowledge about
the University for the Business Environment. New opportunities for HEIs have been created.
They are building a critical mass based on strategic partnerships and a quadruple spiral model,
focusing universities on societal challenges and innovation, building entrepreneurship, creating
regional innovation ecosystems and creating new cultures and orchestrations.

1.4. Oleksandr Kibakov. ACCELERATED ASSESMENT OF FATIGUE STRENGTH
CHARACTERISTICS

For establish the characteristics of the fatigue resistance of objects (parts or samples), both
traditional and accelerated methods for determining these parameters are used. Traditional methods
are expensive and time consuming, since their implementation requires a long time and a large
number of test objects. Accelerated methods — allow you to reduce both the time and the number
of tested parts. With regard to objects subjected to cyclic loading in operation, the traditional
method becomes unsuitable if it is necessary to make operational design and technological
decisions when modernizing equipment. It follows that the replacement of long traditional methods
with accelerated ones that would not be inferior to them in terms of resolution becomes

543



an important task. In practice, the suitability and effectiveness of many accelerated methods have
been proven. At the same time, the relevance of the further development of known and the search
for new, more universal methods is felt. In this regard, of particular interest are methods based
on testing one object under a regular loading regime. In this paper, a method has been developed
for the accelerated construction of an individual high-cycle fatigue curve for testing one object.
It includes fatigue testing of the part under study, macroanalysis of its fracture, calculation
of fatigue curve parameters and endurance limit for each tested object. The possibility
of constructing an inclined section of the fatigue curve along the initial ordinate is shown. Based
onthe study of the fracture of the part, taking into account the closure of the crack edges,
the nominal maximum stress acting at the moment of failure was calculated. The possibility
of estimating the initial ordinate of the fatigue curve from the calculated value of this stress has
been studied. It is proposed to determine the endurance limit by the found parameters of the fatigue
curve and abscissa of the break point of the fatigue curve. The acceptability of using this approach
for the operational assessment of the fatigue resistance characteristics is shown of destroyed objects.

1.5. Iryna Ostopolets, Svitlana Sytnik, Snizhana Stepanova, Magdalena Wierzbik-Stronska.
DIGITAL TECHNOLOGIES IN THE STUDY OF PSYCHOLOGY

The article reveals the role and importance of the introduction of digital technologies
in the process of education in higher education. The possibilities and advantages of interactive
exercises developed with the help of the web service LearningApps.org are considered.
And Mindmapping. Features of use of the corresponding resources, sequence of stages of creation
of educational exercises are described. Examples of developed interactive exercises in psychology
by teachers and students as a creative independent task are given.

1.6. Yulila Sidenko. PERINATAL SYMBOLISM AND ITS DETERMINATION
BY OEDIPAL DEPENDENCE OF THE SUBJECT

The article aims to solve a significant theoretical and methodological issue of seeking ways
of depth cognition of psychological meaning within perinatal symbolism, which is objectified
through the means of representation by prospective psychologists during group psycho-correctional
sessions of Active Socio-Psychological Cognition (ASPC). The research has been conducted
inaccordance with the psychodynamic paradigm that synthesises psychoanalytic,
phenomenological, humanistic and other approaches to cognition of the psyche.

1.7. Volodymyr Siaskyi, Inna Siaska. TO THE PROBLEM OF COMPUTER SIMULATION
MODELING OF PHYSIOLOGICAL PROCESSES AND SYSTEMS

The general scheme of construction of computer simulation models of physiological processes
and systems of the human body is offered. Based on the concept of representation of the organism
in the form of a set of hierarchically related structural elements and processes of reception,
transmission and processing of information that takes place in them, the criteria for selecting
the object of simulation are formulated. Structural and functional decomposition of models
is carried out using a multilevel hierarchy of «black boxes» and information flows through which
the interaction of structural elements. To transform the information flows at the lower level
of decomposition, the model of the «atomic black box» (atom) is used, which is analogous
to artificial neural networks. The final computer simulation was performed for kidney and lung
models.

1.8. Natalia Shavrovska. AWARENESS AS A MECHANISM OF FORMATION OF LIFE
PERSPECTIVES IN NEW CONDITIONS

The article reveals the phenomenon of mindfulness meditation as a tool of self-regulation,
adaptation and one of the factors influencing the formation of life prospects in a constantly
changing environment. The purpose of this type of cognitive-behavioral therapy is to solve people's
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psychological difficulties by combining the concept of awareness with the ideas of cognitive-
behavioral psychology. This practice teaches the client to be fully present in the situation "here and
now", to notice the usual states of his consciousness, to control attention and behavior. It is
a training of awareness and attention, especially to internal factors, as well asstabilization of mental
state. In the works of some researchers, the technique of meditation appears as a practice of merging
consciousness and the object of concentration. The object can be an idea, thought, mantra, and
the subject of sensory perception—-melody, crystal, image, candlelight. In this case, there is
an attempt to stop the internal dialogue, which allows you to be "here and now", sharpen attention
and awareness, balance the emotional state caused by negative thoughts, as well as relax
from the growing flow of information from the outside world, while allowing to think more
effectively due to better concentration.

Thanks to stable attention and achieving a higher level of awareness, it is possible to track and
comprehend their automatic behavior, and further reduce automatisms. In this way a person
receives more information about himself, a more complete feeling of himself is achieved — his
body, his thoughts, hisemotions. The therapeutic effect of mindfulness is to reduce vulnerability to
stress, the ability to get out of personal destruction and deal with debilitating events and situations.

Emotional stresses by their origin are usually social, and resistance to them in different people
is individual. Stress responses to psychosocial difficulties are not so much a consequence
of the latter as an integrative response to their cognitive assessment.

1.9. Volodymyr Shportko. DEVELOPMENT OF THE INFORMATION SOCIETY AND
INFORMATION WAR IN THE CONDITIONS OF UKRAINE'S STRUGGLE
AGAINST RUSSIAN AGGRESSION

The state and problems of information society development in the conditions of information
(hybrid) war of the Russian Federation against Ukraine are considered. The connection
of the information war waged by Russia — the aggressor state with the further development
of military aggression against Ukraine to achieve political goals is shown. Emphasis is placed
on the importance of understanding the content of information warfare in the confrontation between
the parties by applying concentrated information to the population of the country, as well
as the population of the enemy and other countries. The hybrid Russian-Ukrainian war
is an expression of the inter-civilizational conflict affecting the socio-cultural space and creates
additional risks for Ukraine and European countries.

1.10. Svitlana Shcherbinina, Olena Shevchenko. INFORMATION SUPPORT
FOR ENSURING THE ENERGY EFFICIENCY OF THE HOUSING SECTOR
OF UKRAINE

The paper considers information support for energy efficiency of the housing sector
of Ukraine and its component — software for energy management system. The mechanism
of realization of the energy management system in the housing sector of Ukraine is presented.
It is determined that the successful application of the mechanism of energy management system
implementation largely depends on the functionality, convenience and technical capabilities
of the software used in this field. The indicators of software quality are described, as well
as the characteristics of software products for the energy monitoring and management system
presented in the modern information technology market. The rating of software by quality
assessment is given. It is noted that software products for the energy management system are more
widely used in the public sector compared to the residential sector. The model of the digital
platform "Energy efficient housing: state, region, city, territorial community" is proposed, the main
goal of which is to combine all resources, tools, knowledge, specialists in real time by integrating
digital technologies to ensure energy efficiency in Ukraine.
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1.11. Liubov Chagovets. CONCEPTUAL BASIS OF THE UKRAINE DIGITALIZATION
STATE ASSESSMENT AND ANALYSIS

The aim of the article is to develop a conceptual basis for assessing and analyzing the digital
development of the country, which, unlike others, is based on methods of intellectual analysis
of multidimensional objects, which improves the quality of formation and decision-making.
The essence of digitalization is considered in the thesis and the analysis of a modern condition
of digital transformation of the country is executed; the advantages and disadvantages of modern
methods and models of digital development assessment is carried out; system analysis
and mathematical modeling methods to assess the digitalization state of Ukraine are analyzed.
The results can be used in the practice of the state’s digital development management and regional
management.

1.12. Inna Chernykh. MOTIVATIVE MODEL THE SOCIAL DEVELOPMENY
DONNACEA FACULTY OF CIVIL ENGINEERING

The article presents the main results of qualification work on the management social
development the target group Donbas National Academy of Civil Engineering and Architecture
of the Faculty of Civil Engineering. For a comprehensive assessment of the state of the faculty and
future threats to development, the influential indicators are analyzed and identified, which are
summarized in the matrix of SWOT-analysis. The characteristics of the motivational climate
of DonNACEA are given, which forms the main determinants of improving the quality work and
is the main factor in the satisfaction of participants the target group the Faculty of Civil Engineering
with their professional and social life. The results the calculation of the social passport are given
and the analysis of the state of social development the target group Faculty of Civil Engineering
is given.

1.13.Nina Ursani. THE AESTHETICS OF PATRIOTISM IN THE LYRICS
OF VASYL STUS

The article analyzes the aesthetics of patriotism in the lyrics of Vasyl Stus based on his
collection "Winter Trees". Rarytsky, V. Melnyk-Andrushchuk, R. Krylovets, devoted to the work
of the poet.

The study examines works in which the toponym "Ukraine™ appears, gives an artistic
reception of Ukrainian history, sounds philosophical motives related to philosophical reflections
onthe role of the hero in the fate of his country, declaring a clear national civic position.
In the article, the nation-building issues of Vasyl Stus relate to the study of the expressive civic
sound of aesthetic dominants and the universal nature of the embodied existential problems
associated with the ambivalent essence of the universe, with the eternal problems of life
in the Winter Trees collection. Thus, the aestheticization of patriotism in the lyrics of Vasyl Stus
is considered through the prism of creating the image of a hero-patriot of his nation.

1.14. Yuliia Bilotserkivska, Anastasiya Goloborodko. PSYCHOLOGICAL ASPECTS
OF THE LOGISTICS OF THE MEDICAL SERVICE OF UKRAINE
IN THE CONDITIONS OF MILITARY CONDITION

The article examines the impact of psychological aspects of logistics on the functioning
of the medical service in the military condition in Ukraine - a theoretical aspect of the issue, both
logistics and its relationship with the medical service. The specifics of the medical service work and
the main aspects of its functioning are disclosed in view of the time and duration of the medical
services provided. The specifics of emergency medical care work and the way in which
the information passes due to the logistics of dispatching emergency medical care in conditions
of peace and war in Ukraine are investigated. As a result of the study psychological aspects
of logistics were established. The paper presents practical recommendations on the use
of psychological aspects of logistics as a method of influencing the quality of medical services
rendered by the medical service of the country.
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Part 2. EDUCATIONAL ASPECTS OF INFORMATION SOCIETY DEVELOPMENT

2.1. Tetiana Koksharova. EXPERIMENT IN CHEMISTRY EDUCATION:
CLASSICS AND MODERNITY

Experiment is a key component in the process of teaching chemistry. Demonstrations belong
to the groups of verbal-visual teaching methods the features of which are the combination
of the lecturer's word with the experiment. A big role belongs to the technique of demonstrations.
Experiment in the context of distance education has its peculiarities. One type of independent work
that is performed without the supervision of the lecturer is home experiment. Video experiments
and photo presentations can be successfully applied in distance educations. Remote experiment
is characterized by a large number of specific and useful features but it has certain disadvantages
compared to the real experiment. Video experiments and photo presentations also have some
advantages.

2.2.Svitlana Liulchak. THE DESIGN AND USE OF DIGITAL EDUCATIONAL
ENVIRONMENT OF VOCATIONAL EDUCATION INSTITUTION

The purpose of successful introduction of the single information-education space
of a educational institution is the creation of an automated system of this institution, which unites
all the substructures and levels of its activity. The establishment and operation of an information-
education space of an educational institution is responsible for the success of introduction
of the information and communication technologies into the educational activity at all its levels.
The tasks aimed at preparing students to living in the conditions of an information society,
at forming the ability to successful socialization in the modern society are becoming of special
importance. The article analyzes the ways of creating a single information-education space
of a educational institution, determines the advantages and disadvantages of its functioning.

2.3. Kostiantyn ~ Surkov, Kateryna  Surkova, Maryna  Lomakina. MODEL
FOR CORRECTION OF AIR TRAFFIC CONTROLLERS’ SIMULATOR TRAINING

The article considers the problems of correction of future air traffic controllers’ simulator
training, analyzes the research on control and correction of training, provides the concept of future
air traffic controllers’ correction. Scientific works on computer learning, learning process
management, systems analysis have been considered. Substantiation and description of the model
for correction of air traffic controllers’ simulator training, developed on the basis
of the methodology of system analysis, are given. The model reflects the complex process
of educational activities management in the implementation of corrective measures in air traffic
controllers’ simulator training, which has components: input, process, output and feedback.
The developed model is a complex dynamic model of the correction process control of air traffic
controllers’ simulator training.

2.4. Mykola Blyzniuk, Oleksii Debre, Nadiya Vakulenko. TECHNOLOGICAL EDUCATION
IN THE MODERN INFORMATION SOCIETY

The article states that technological culture as a concept emerged in the late twentieth century
to denote human interaction with technology, its life and activities in the technological
environment. The phenomenon of technological culture is studied in philosophy, sociology,
pedagogy and psychology. Technological culture combines objective and subjective components
of culture, serves as a prototype of a universe (universal culture for modern society), the mastery
of which is necessary for every person at the level of general and professional education. In order
to be competitive and ready for the challenges in the field of technology education
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in the information society, it is necessary to implement ideas that will be in demand in the near
future, it is necessary to monitor trends and respond adequately. When introducing innovations
to train a new generation of professionals, it should be remembered that in foreign and national
sources (scientific and practical), in the practice of other educational systems, new ideas can be
found and used effectively, which will take into account the experience of such innovations and
to adapt them as much as possible during technological education.

2.5. Nelly Bondarenko, Serhii Kosianchuk. PROBLEMATIZATION AS ATTRACTOR
OF PERFECTING LANGUAGE EDUCATION

The authors substantiate the relevance of problematization learning in today's globalized
information society. The article considers the determinism of problematization learning; its essence
is revealed and the structure is determined. The authors analyzed the psychological patterns
of problem solving and didactic features of mastering the school course of the Ukrainian language
(based on problematization learning). The role and place of the problem situation, problem
questions and tasks, appropriate methods in the process of realization of problematization mastering
of educational material are clarified; examples are given. In the article the authors characterize
the methods, identify the strengths and weaknesses of problematization learning, and predict
the further development of such learning.

2.6. Olena Harmash, Vita Hryhorieva. DIGITAL TOOLS OF TEACHING FOR FOREIGN
LANGUAGES AT UNIVERSITY

The article deals with one of the important problem using digital instruments by teaching
foreign languages for future teachers in modern Universities. It is emphasized that the field
of education has an important and difficult task adapting methods, forms, of teaching and learning
to the needs of modern digital society, which will allow quickly and efficiently to work and to learn
in the information field, exchange views, content. It is considered the concept of “digital
technology”. It is noted effective teaching and learning process by using special principles.
It is revealed some digital resources that are effective by foreign languages teaching (for ex. Zoom,
Google Classroom, Ted Talks, Thinglink, Kahoot! and others).

2.7. Nataliia Kalashnik, Tamila Kravchenko, Iryna Shastko, Maria Kuzmina. FORMATION
OF READINESS FOR FOREIGN LANGUAGE PROFESSIONAL-ORIENTED
COMMUNICATIVE COMPETENCE OF FUTURE SPECIALISTS WITH HIGHER
EDUCATION

The UNESCO Program Document «Reform and Development of Higher Education” states:
"The quality of higher education is a concept that is characterized by many aspects and largely
depends on the contextual framework of the system, institutional objectives or conditions and norms
in this discipline».

The article outlines the actual problem of readiness of future specialist with higher education
for foreign language professional-oriented communicative competence. It was determined that
general professional training of future physicians is a component of professional training, and its
fundamentalization is carried out in three main areas: information, activity and personal and
combines all structural and functional components of the pedagogical system: goals, content,
process, methods, techniques, forms, personal quality, result. The correlation of global, degree and
local goals of professional and general professional training of future physicians and
the requirements of today is based on the competence approach «initial (initial) — learning ability
— ability readiness — practicality».
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2.8. Larysa Maladyka, Vitalii Nuianzin. THE APPLICATION OF INFORMATION AND
COMMUNICATION TECHNOLOGIES IN THE TRAINING OF FUTURE
PROFESSIONALS OF STATE EMERGENCY SERVICE (SES) OF UKRAINE

The present day burning problems of the higher educational system reforming are lightened out
in this article.

The necessity and actuality of the modern informational technologies usage in the curriculum
of the higher educational establishments of the State Emergency Service (SES) of Ukraine.

2.9. Larysa Prysiazhniuk, Olha Hroshovenko. THE USE OF DIGITAL TOOLS
IN THE TRAINING OF FUTURE EDUCATORS OF PRESCHOOL EDUCATION

The study highlights the problem of the system of training future educators of preschool
education by digitalization. The authors reveal the role of digital tools in the implementation
of educational content aimed at acquiring key and professional competencies by students.
The possibilities of various online resources for the effective organization of educational interaction
during classes are analyzed. It is concluded that the choice of digital tools should be made taking
into account the educational strategy chosen by the teacher and the content of education.
An indicative map of the use of modern digital tools in the structure of educational activities
in higher education has been developed and presented.

The results of the research allow us to assert the relevance of building a model of attracting
investment and innovation based on public-private partnership, which will combine public and
market vectors. It is based on the concept of state-partner attractiveness and state-partner potential
of territorial formation.

Lviv region has a significant potential to increase investment attractiveness due to its
advantageous geographical location, significant human, industrial and scientific-educational
resources. Among the priority tasks facing the region today is to attract additional investments,
which will contribute to the creation of new jobs and economic growth.

2.10. Iryna Samokhvalova. FEATURES OF THE TRAINING PROCESS OF VOLLEYBALL
PLAYERS AGED 10-12 AT THE STAGE OF INITIAL TRAINING

The article is devoted to the problem of increasing the level of physical and technical training
of volleyball players at the stage of initial training. The study involved 36 athletes of the initial
training group aged 10-12 years in Sumy. As a result of the pedagogical experiment, significant
improvements in the performance of test exercises of special physical and technical training
in athletes of the experimental group were established. We have proposed a method of optimizing
the training process of volleyball players at the preparatory stage of training, which is built
with increasing hours for general and special physical training and the use of information
technologies training.

2.11. Nadiia Senovska, Iryna Nestaiko. WEBINAR AS A FORM OF QUALIFICATION
OF TEACHERS: ON THE MATERIAL OF PRACTICAL EXPERIENCE

The article analyzes webinars as part of the modern educational process in Ukraine.
The practical author's experience of holding the webinar "Secrets of professional self-regulation
of a teacher”, which was organized within the framework of teacher training, is described.
Researchers have studied the experience of theoretical substantiation and development of webinars
as a form and technology of teaching described in scientific works of Ukraine. The analysis
of the author's webinar was carried out according to the following attributes: topic, purpose, tasks,
tools, software, advertising, structure and duration of the lesson, content, features of interaction and
communication with students, efficiency.

549



2.12. Yana Suchikova, Sergii Kovachov, Ihor Bohdanov, Tetyana Nestorenko. IMPROVING
THE READINESS OF FUTURE NANOENGINEERS TO CARRY OUT
PRODUCTIVE ACTIVITY: TECHNOLOGIES AND TOOLS
FOR ASYNCHRONOUS LEARNING

The events of recent years, namely the two-year COVID epidemic and the beginning
of Russia’s invasion of Ukraine and the outbreak of a full-scale war, have caused serious problems
in higher education, i.e., the inability to conduct offline classes. This problem is especially acute
for technical and natural majors, as the training of relevant specialists requires practical work
in laboratories. Today, due to hostilities and temporary occupation of some regions of Ukraine,
a large number of students and teachers do not have the opportunity to attend/conduct training
in the usual remote mode with online communication. Therefore, asynchronous learning has been
introduced in some regions. At the same time, Ukrainian universities have not had the relevant
experience yet. So, there is an urgent need to develop appropriate tools and mechanisms.
In the offered research, we have analyzed the possibility of using open databases of nanotechnology
products and crystallographic structure of substances by future specialists in the field
of nanomaterials. The use of these databases enables mastering the required materials and acquiring
key nanotechnological competencies. For practical activities, it is proposed to use a program
for visualization of substances’ structure, which will help future nanoengineers to acquire skills
for productive innovation.

2.13. Alexander  Sklyarenko. EDUCATION AS AN INNOVATIVE FACTOR
OF THE DEVELOPMENT OF MODERN SOCIETY

The paper analyzes the state and development of national education during the period
of Ukraine's independence, identifies current problems in the field of education, identifies
the reasons for their emergence, offers scientifically sound ways to modernize national education
in the context of globalization, European integration and national self-identification — information
society.

2.14. Alina Stopkina, Andrii Stopkin. FORMATION OF INFORMATION COMPETENCE
OF FUTURE SPECIALISTS IN THE SOCIAL SPHERE BY CLOUDY
TECHNOLOGY

The article is devoted to the use of cloud services in the formation of information competence.
The study substantiates the importance of cloud services and analyzes the use of cloud technologies
in the information and educational environment of higher education. The authors clarified
the didactic possibilities of cloud services and identified the pedagogical conditions for learning
to use them. Methodological aspects of designing the learning process based on the use of cloud
services, aimed at improving the level of information competence.

2.15. Tatiana Turka, Zoya Pashchenko, Andrey Zaika. APPLICATION OF DIGITAL
PLATFORM KAHOOT! IN THE WORK OF A TEACHER OF MATHEMATICS

Today, the digital competence of a mathematics teacher is a very important skill
in considering the scale of digitalization processes in the world, the formation of a digital society.
Enriching the teacher’s knowledge in the direction of SMART-technologies fully meets
the requirements of modern school. The article is devoted to the use of software tools in school,
which significantly expand the capabilities of teachers and students, forming important for our time
technological competencies. The advantages and disadvantages of Kahoot! are considered
in the work of a mathematics teacher. The functions of this platform are given, the algorithm
for creating an interactive test Kahoot!
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Part 3. CURRENT PROBLEMS OF DIGITAL ECONOMY DEVELOPMENT

3.1. Oleksandr Hladkyi, Valentyna Zhuchenko, Agbaje Temitope Adetomilola. DIGITAL
FEATURES OF SUSTAINABLE DEVELOPMENT IN TOURISM

The article considers the features of sustainable tourism development in modern conditions.
The main economic and social determinants of the development of the tourism industry
in conditions of uncertainty are identified. Attention is paid to the study of the main preconditions
and consequences of global economic transformations in the field of international tourism.
The source base and periodization of stages of development of the concept of sustainable
development of tourism within the modern paradigm of sustainable development are determined.
Examples of successful implementation of the concept of sustainable tourism development
in modern conditions on the example of the tourism industry of the European Union. The study
is supplemented by an overview of the main problems of management in the implementation
of the concept of sustainable development of the tourism industry.

3.2. Anna Kozachenko. NON-CASH PAYMENT SYSTEMS IN THE CONDITIONS
OF DIGITALIZATION

The article analyzes the processes of digitalization of non-cash payments. The essence
of the concept, the need for non-cash payments, the basic principles of their organization
are determined. Emphasis is placed on the significant variety of non-cash payments by their types
and features of implementation. The peculiarities of settlements with the use of a payment order and
a settlement check are highlighted. The advantages and disadvantages of using non-cash payments
and payment cards, in particular. Based on this, promising areas for improvement and development
of the payment card market are proposed, which will directly ensure the financial stability
of the enterprise. Requirements for issuing and conducting transactions with electronic money
are considered. The indicators of the market of non-cash payments with the use of payment cards,
electronic money and the impact of digitalization on their structure are analyzed.

3.3. Volodymyr Kulivnuk, Oleksandr Hladkyi, Tetiana Tkachenko, Anastasiia Mishcuk.
USING OF SWOT-ANALYSIS IN RECREATION, PHYSICAL AND
REHABILITATION MEDICINE

SWOT analysis has been used for strategic planning since the 1960s by identifying
the following factors: strengths, weaknesses, opportunities and threats. In the field of Recreation,
Physical and Rehabilitation medical services, the strengths include those items: professionalism
of medical staff; modern medical (rehabilitation) equipment; convenient location, comfort and
safety in providing of medical (rehabilitation) services; positive patient feedback; understanding
of health consumer needs; established market positions; expanding the range of services. There are
weaknesses of Recreation, Physical and Rehabilitation medical services: unstable financial policy
and monopoly position of the Ministry of Health. We can highlight these opportunities: sale
of services that return a profit out of health insurance system; health customer loyalty. Finally, there
are some threats of Recreation, Physical and Rehabilitation medical services: competition
in rehabilitation field; high interest rate on credit; increased sensitivity to the economic situation
in service sector; reduction of health customer incomes.
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3.4. Olena Martseniuk. TRENDS IN DIGITALIZATION IN THE INSURANCE MARKET
OF UKRAINE

Theoretical and practical principles of using digital technologies to revive the development
of insurance business and optimize insurance risk management in today's challenges
are summarized. It is noted that the digital transformation changes the depth of the basis
of interaction between insurers and policyholders. Positive trends in the digitalization of business
processes in insurance have been identified and its relevance during the COVID-19 pandemic has
been determined. Maintaining the stability of insurance companies, especially in times of crisis and
economic instability, requires the development of new sales channels for insurance products.

The article is devoted to the study of the use of digital and Internet technologies
in the insurance industry, which provide new opportunities in insurance for both policyholders and
insurers.

Given the economic importance of digital technologies in the insurance business in today's
challenges, it is justified that the continuation of the digital transformation of the insurance industry
is the main direction of development of the insurance market of Ukraine in the near future.

3.5. Leonid Melnyk, Yuriy Derev’yanko, Oleksandr Kubatko, Bohdan Kovalov,
Iryna Dehtyarova, Oleksandr Matsenko. DYNAMICS OF ECONOMIC PROCESSES
IN TRANSITION TO THE DIGITAL ECONOMY

The paper analyzes the dynamics of economic processes in the transition to the digital
economy. It defines the key parameters of economic dynamics during modern industrial
revolutions. The research describes factors changing the dynamics of economic systems
in transition to a digital economy. It proves that the time factor is a highly malicious category
closely related to economic factors. The paper explains how the economic system undergoes
quantitative and/or qualitative changes in the transition to the digital economy. It shows how
economic systems respond to changes in economic conditions (including changes, if necessary,
production volume, product profile, switch to new products, diversifying the order portfolio, etc.)
in transition to the digital economy.

3.6. Mariia Nazarkevych, Hanna Nazarkevych, Volodymyr Hrytsyk, Ivan Tsmots.
DEVELOPMENT OF MULTIMEDIA PRINTING DOCUMENTS PROTECTED
ON THE BASIS OF THE MOIR EFFECT

A new method of protection based on hidden elements is considered, for the construction
of which the moire effect is used. This method will be able to provide a high level of protection
of information in printed or electronic form, leaving no opportunity for falsification even on the best
modern copying devices. The possibility of using the proposed method to protect information
is analyzed. Latent elements contain micrographic images; vector curves that are difficult
to reproduce, atypical rasters. We build latent elements by means of fine raster, vector and fractal
graphics, based on the software developed by the authors. These latent elements are printed
by offset printing, which we consider to be the original document. Copies were made from each
original on a typical photocopier, which will be considered copies or forgery. With the help
of densitometric measurements, it is highly probable that the impression belongs to the original
or the forgery.

3.7.Olena Polova. DEVELOPMENT OF THE DIGITAL INDUSTRY IN THE FIELD
OF HOTEL AND RESTAURANT AND TOURISM BUSINESS

The article discusses the basics of the digital economy, its characteristic features and scope.
An analysis was made of the state of development of the digital economy in the world, reflecting
the growth of its share in the gross domestic product, for which a characteristic feature is the state
initiative to promote and develop digital processes, rather than business structures. An analysis
of the level of digital technologies involved in the development of the tourism industry indicates
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the paramount importance of information as a key factor in the digital economy. The paper
characterizes the information space of the tourism sector, describes digital services and platforms
that have become widespread and replaced the offices of travel companies. The proposed model
ofa digital platform for tourism and hospitality "Tourism 4.0", with a description of its
characteristic principles, can be achieved because of a combination of key technological
capabilities, namely artificial intelligence, the Internet of things, robotics, voice technologies, and
blockchain.

The hospitality industry, for which digitalization processes have become especially relevant,
has been able to expand its target audience, improve service quality, and thus develop rapidly, using
more and more high-quality digital platforms — there are dozens of technology startups in the world
travel and travel companies by bringing original ideas to the industry. Of course, digitalization
inthe field of tourism is a process uneven for different countries, so the analysis of key
modifications and trends will give an idea of the challenges facing tourism not only in a particular
country but also in a particular region.

3.8. Oksana Ruda. MANAGEMENT OF BANKS IN TERMS OF DIGITALIZATION
OF BANKING

The article reveals the essence of digital technologies for the development of banking services.
The development of the digital economy is an important stage in the development of the digital
market in Ukraine and its further integration into the single global digital market. The main
characteristics of the digital economy, factors, state, as well as the main problematic issues
of the current stage of development of banks are analyzed. An analysis of the impact
of digitalization on the activities of modern banks and the specifics of the development
of digitalization in Ukraine. It is proved that under the influence of digital technologies
in the banking sector the processes of disintermediation are developing.

3.9. Anatolii Anchev. THE IMPACT OF DIGITAL MARKETING AND FINANCIAL
TECHNOLOGIES ON THE DEVELOPMENT OF THE INFOCOMMUNICATION
SPHERE AS A COMPONENT OF INNOVATIVE INFRASTRUCTURE

The article substantiates the need to develop the field of infocommunications as one
of the priorities in the development of innovation infrastructure, the effective operation of which
guarantees the interaction of subjects and objects of innovation, as well as access to various
information resources, which, in turn, increase efficiency use of the country’'s innovation potential.

3.10. Olga Bralorazumova, Oleksandr Nestorenko, Vira Dubrovina. METHODS AND
MODELS FOR ESTIMATING EXPORT POTENTIAL BY EXAMPLE INDIVIDUAL
PHARMACEUTICAL ENTERPRISES OF UKRAINE

The article provides a theoretical justification for the formation of the export potential
of the pharmaceutical company and the definition of possible methods and models for its evaluation
for individual pharmaceutical companies in Ukraine. It is determined that export activity
is a component of production and financial activities of the enterprise and is characterized
by complete independence in choosing a foreign counterparty, product range, in determining
the contract value, volume, price and delivery time. Therefore, the study of factors influencing
the efficiency of export operations is of key importance. It is noted that the key factors of success
of a pharmaceutical company in the market include external financing and efficiency of operations
of market participants, as well as market growth prospects and the impact of the external
environment.
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3.11. Liudmyla Hnatyshyn, Oksana Prokopyshyn, Nataliia Trushkina. TRANSFORMATION
OF MARKETING ACTIVITY OF AGRICULTURAL ENTERPRISES
IN THE DIGITAL ECONOMY: THEORETICAL ASPECTS

The article analyzes and summarizes the existing conceptual approaches to defining
the essence of the concepts of “sales activity”, “marketing activity”, “agrarian marketing”,
“transformation”. It has been established that the digital age will contribute to the transformation
of the marketing management paradigm of agricultural enterprises, tools for the formation
of marketing strategies, marketing policy, digital channels, customer experience, management
approaches to supply chains and the creation of an appropriate logistics infrastructure and
agricultural clusters. The author's interpretation of the economic category “transformation
of the marketing activities of an agro-industrial enterprise in the digital economy” is presented,
which refers to the process of changing the essence, the types, forms, properties and structure
of marketing systems and networks, the principles of corporate culture, consumer values, the system
of views, management functions, the nature of partnerships between business entity, customers and
different categories of stakeholders.

3.12. Vasyl  Gorbachuk, @ Maksym  Lupey, Seit-Bekir  Suleimanov. @ GLOBAL
DECENTRALIZED MECHANISMS OF DATA MANAGEMENT

Infrastructure is a prerequisite for the collection, exchange, storage, processing and
distribution of up-to-date data through their digital nature. The use of all the socio-economic value
of modern data services involves a publicly available digital infrastructure, as well as adequate
speed of the Internet at an affordable cost. Such an infrastructure begins with adequate international
bandwidth to ensure smooth and permanent access to global Internet communities. The developing
world does not have such an infrastructure, but it has a large stratification of the population in terms
of broadband Internet connection. Thus, the data infrastructure is becoming a source of injustice,
including the digital divide between rich and poor countries. Mitigating such adverse events
requires well-designed infrastructure strategies.

3.13. Lidiya Guryanova, Roman Yatsenko. MODELLING THE SOCIO-ECONOMIC
EFFICIENCY OF THE HEALTH CARE SYSTEM

The goal of the study is to develop a set of models for assessing the socio-economic
efficiency of the resource provision of health systems, which, based on the methods
of multidimensional data analysis, make it possible to form recommendations for choosing the most
effective model of financial development. The problem of assessing the socio-economic efficiency
of the health care system was analyzed; review of existing approaches, methods for assessing
the socio-economic efficiency of the health care system was carried out; scheme of the relationship
between models for assessing the socio-economic efficiency of the health care system was
developed; modelling methods and software tools for implementing models were substantiated;
model for a comprehensive assessment of the level of resource provision and socio-economic
efficiency of the health care system was developed; model for classifying countries according
to the level of socio-economic efficiency of the resource provision of health care systems was
developed; model for identifying a class of countries was developed; recommendations to improve
the level of socio-economic efficiency of the resource provision of health care systems were
formulated.

3.14. Nadiya Dubrovina, Ruslan Chemchykalenko, Dmytro Nestorenko. IMPROVING
THE EFFECTIVENESS OF THE SALES STRATEGY OF THE PHARMACEUTICAL
COMPANY IN INTERNATIONAL MARKETS

The article considers the issues of theoretical adjustment of the peculiarities
of the organization of sales activities in pharmaceutical enterprise and provides recommendations
for improving its efficiency in the international market on the example of an individual enterprise.
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An analysis of the sales activities of “Zdorovya Pharmaceutical Company LLC” is carried out.
This company is one of the leading companies in the pharmaceutical industry of Ukraine, and for
many years has held significant positions in its segment and supplies its products to various
countries, including CIS and individual countries in the EU. Examples of using simple models
for cost analysis and budgeting, constant monitoring of trends and potential for sales abroad,
which will allow the company to improve its sales activities and increase profits from the export
of pharmaceutical products.

3.15. Liudmyla Zveruk. MODERN DIRECTIONS OF DEVELOPMENT OF FINANCIAL
MANAGEMENT OF ENTERPRISES

The digital economy involves the introduction of information technology and innovation not
only in production but also in management processes, in particular in the financial management
system. The peculiarity of financial management is that it is: a comprehensive system that includes
the concept of management, mechanism and organization of management; complex, dynamic and
open system with elements of financial logistics; includes the development of financial strategy,
tactics and financial policy. The Financial Planning and Analysis Platform (FP&A) includes
budgeting, forecasting and analytics processes; combines in-depth analysis of operational and
financial data; consists of such types of management activities as: planning, budgeting, integrated
financial planning, management report, forecasting and modeling. The impact of digitalization
forms a new conceptual model of financial management based on the use of cloud computing,
network technology, remote control, cybersecurity, integrated management system.

3.16. Tetiana Katkova. DIRECTIONS OF IMPROVEMENT OF THE SYSTEM
OF DIGITAL MARKETING COMMUNICATIONS OF THE SUBJECT
OF FOREIGN ECONOMIC ACTIVITY

The aim of the article is to analyze the state and trends of foreign economic activity
of the enterprise analyzed in this study, as well as to substantiate recommendations for improving
the system of its digital marketing communications in order to improve foreign operations and
financial and economic activities in general.

The study reveals the urgency of the problem of improving the system of digital marketing
communications of entities specializing in foreign economic activity. It is shown that digitization
of the marketing communications system of enterprises is not only a modern trend, but also a way
to further large-scale digital transformation of business processes and business in general.

It is proved that the introduction of digital marketing communications of enterprises
developing foreign economic activity is due to the need to learn the features of modern network
technologies in the implementation of marketing approaches to promote products (services)
in foreign markets, search for useful information, potential customers and business partners, market
expansion sales, ensuring the effectiveness of advertising campaigns to organize an effective
feedback system with buyers and consumers.

The scientific novelty of the research results is to substantiate the directions and tools
of development of digital marketing system of the enterprise, to determine the tools to improve
Internet marketing communication policy, to develop tools to improve marketing communication
policy in digital communication system.

The characteristic of the general foreign economic activity of the researched enterprise
is given. It is shown that the development of the system of digital marketing communications
of enterprises requires changes in the flows of information marketing channels in the following
areas: sales promotion; consumer relations; financing; risk management; material and technical
supply; calculations; property rights. The range of modern topical communication and information
elements of the marketing communications system of the enterprise, namely media and advertising
communications, hardware and software, mobile and e-marketing technologies is determined.

The applied significance of the research results is to determine the directions of further
development and effective use of digital marketing tools of foreign economic activity, namely
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the vectors of relations: (1) consumers, (2) subjects of economic activity and economic sector,
(3) representatives of the government and public sectors, (4) subjects of industry infrastructure,
innovation and technology activities and information and communication technologies.

3.17. Yurii Kravchyk. DIGITAL COMPETITIVENESS MANAGEMENT
OF THE NATIONAL ECONOMY OF UKRAINE

The purpose of the article is to analyze the state, trends, factors of influence and components
of security, as well as to identify tools and means of ensuring the digital competitiveness
of the national economy of Ukraine.

The study reveals the relevance of the problem of forming and ensuring the digital
competitiveness of the national economy. The essential characteristics of the concept of "digital
competitiveness of the economy” are generalized. The author's vision of the structure and system
of digital competitiveness of the national economy as a system of characteristics within
the components is revealed: resource provision of the digital economy; the level of development
and realization of the potential of the basic sector — ICT; development of digital infrastructure and
digital communication system; sufficiency of technical and technological support
for the functioning and development of the digital economy and society; availability of a system
of horizontal and vertical integration connections and relations; the ability of the digitization system
to develop. The analysis of the state, dynamics and structural and functional aspects of digital
competitiveness of the national economy of Ukraine is carried out.

The leading methods of rating assessment of the competitiveness of the economy and its
digital components are generalized. The characteristics of Ukraine's places in the world ranking
of digital competitiveness in 2014, 2017-2021, as well as the places of Ukraine and other countries
in the rankings of digital competitiveness and investment attractiveness in 2019, 2021.

A set of state policy measures aimed at strengthening the digital competitiveness
of the national economy of Ukraine has been developed, namely: de-shadowing of business
processes and increasing the transparency of digital activities; intensification of cooperation
of IT entities with enterprises of other types of economic activity; improving the investment
infrastructure of the digital economy sector; improvement, diversification and increase of efficiency
of foreign economic cooperation of domestic subjects of ICT sphere with external partners; digital
transformation of the domestic economy and participation in this process of representatives
of the ICT sphere, development of the infrastructure of the digital economy; participation
of ICT actors in improving business processes of enterprises.

3.18. Yuriy Lotyuk. MAN-MACHINE INTERACTION IN THE INDUSTRIAL INTERNET
OF THINGS

Selection of dialogue control elements is executed to build a model of human-machine
interaction in the industrial Internet of Things; the user’s interface is evaluated on the basis of users’
questioning and observation; an experiment to assess ergonomic hypotheses is conducted; dialog
controls are worked up.

3.19. Halyna Madi. WAYS TO OVERCOME ECONOMIC MARGINALITY
IN THE CONTEXT OF THE REALITIES OF MODERN UKRAINIAN SOCIETY

When considering ways to overcome economic marginality, it is important to focus on such
aspects as the social policy of the state and personal readiness to overcome the current situation.
In modern Ukrainian society, the main determinants of the marginalization process are economic
decline, unemployment, migration, rising crime, the collapse of the social sphere, and the crisis
of the value system. One of the most significant factors influencing the dynamics of economic
marginality is the lack of a single scale of values in transition, which increases the destructivism
of marginality.
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3.20. Yuri Pozdnyakov, Igor Bratishko. REGULATORY BASIS FOR ECONOMIC
MEASUREMENTS OF DAMAGES COMPENSATION VALUE PERFORMANCE
IN UKRAINIAN AND INTERNATIONAL EVALUATION STANDARDS

The article behaves to the field of damages and its compensation independent expert
appraising/valuation. A comparative analysis of the legal framework regulatory basis for damages
independent valuation implementation in national (NVS), international (IVS) and some foreign
standards is considered. It is shown that the requirements for such economic measurements
performing in Ukraine in national NVSs are set out in a very limited amount, and this may cause
some difficulties in methodological approaches and evaluation procedures selecting and justifying.
Based on the comparative analysis of NVS, IVS and some foreign standards rules, it was concluded
that the requirements for evaluation works in the research area are set out with a very different
degrees of completeness and details circumstantial. However, some IVSs and foreign standards
contain a more complete statement of the damages and its compensation value economic
measurement features. This convincingly confirms the expediency of these recommendations
applying in evaluation practice, as it is required by the principle statements of the national legal
framework for evaluation.

Theoretical bases, on those damage economic measurements expert valuation methodology
is based, are examined. Main conditions that must be met when these economic measurements
performing are formulated. The main principles of the economic measurements implementation
using the metrological methodical approach are considered. Base terms, limitations, original
assumptions of that evaluation works performing conditions are set. Possible directions
of evaluation methodologies improvement are analyzed. Some recommendations in relation
to priority directions of further researches are offered.

3.21. Yurii Seliutin, Dmytro Obolonkov. THE DETERMINATION OF THE RESIDUAL
LIFE OF BUILDING STEEL STRUCTURES BY THE RELIABILITY INDEX
INDICATORS

In order to assess the operational safety of steel constructions, the paper analyzes
the principles of calculating the safety of structural steel constructions with consideration
for the reliability index B at all phases of constructions operation and the design fundamentals
of the reliability index B for both new constructions (at the design stage) and structural steel
constructions in the conditions of the long-term operation.

The task of safety and reliability calculations, first of all, consists in assigning normalized
safety parameter values, i.e. normalizing the reliability index, the value of which should be strictly
related to the consequence classes (CC), which are determining for setting the reliability
coefficients for further calculations while designing the constructions.

The article considers the calculation values B of the reliability index for constructions
operated beyond the time limit for operation, with accumulated defects and damages. To improve
the mechanism for calculating the reliability index value for the constructions operated beyond
the maximum operating limit, with accumulated defects and damages, several tasks were set
to determine such values B of the reliability index below which the construction is no longer
considered to be operational and to define the reliability index values B for possible performance
of renovation works (reconstruction, refurbishment) to strengthen and extend the remaining
structural lifetime.

Thus, emphasizing all of the aforementioned, the main conclusions to the article should
be specified: at the stage of solving the issue of calculating the reliability index for structures being
operated over the projected service life, with damages and initial defects accumulated during
the operation period, it is required to perform their review and determine two main criteria
for solving the issue of determining the reliability index, namely: to set such values of the reliability
index below which the structure will be no longer operational, to define and set such values
of the reliability index at which it is possible to carry out renovation works on steel structures, their
reconstruction or repair.
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Considering the possibility of changing the reliability index compared to a new structure,
given that the residual service life may be shorter than the design one, taking into account
the economic factors and factors of probability of losing a person’s life, setting of such reliability
index values is necessary for further possibility of the service life extension of a structure and
determination of its residual life.

3.22. Olena Toporkova. INFORMATION AND ANALYTICAL SUPPORT OF FINANCIAL
MANAGEMENT

Management of financial and economic processes of an economic entity is a complex
integrated mechanism formed within the framework of accounting and analytical work. Decision
making, as well as information exchange, is an integral part of any management function.
The sequence of formation of information necessary for making management decisions arises at all
stages of the accounting and analytical management process. It is also associated with all areas and
aspects of management activities at the enterprise. Issues of information support of enterprise
management have been investigated from the standpoint of a systematic approach in the context
of management functions. A model of the system of information and analytical support
of management has been built, which will increase the efficiency of management decision-making
by the security service and will allow assessing the economic efficiency of using management
analysis as a tool for information and analytical support for making management decisions.

3.23. Volodymyr Chenash. ANALYSIS OF THE IMPACT OF DIGITALIZATION
PROCESSES FOR THE FORMATION OF INNOVATIVE DEVELOPMENT
PLATFORM SOCIO-ECONOMIC SYSTEMS

The essence of digitalization processes is analyzed and the necessity of their implementation
at the regional level is substantiated. It is proposed to supplement the existing approaches
to the definition of "digitalization” in the domestic scientific opinion with the innovation-
stimulating direction and determine that its essence is to stimulate innovation processes in socio-
economic systems by taking advantage of digital tools and implementing new IT solutions to collect
and processing of information flows between participants of intraregional interactions. A study
of the advantages and disadvantages of digitalization of society, as well as the features of innovative
entrepreneurship in a digital economy. The components of the strategy for the implementation
of digital technologies in socio-economic systems have been formed.

3.24. Nataliia Suduk. PRIORITIES AND MEANS OF EFFECTIVENESS OF REGIONAL
ECONOMIC COMPLEXES OF UKRAINE ON THE PRINCIPLES
OF DIGITALIZATION TAKING INTO ACCOUNT WORLDWIDE

The study focuses on the relevance of public administration issues of effective functioning
of regional economic complexes on the basis of the introduction of smart technologies and digital
transformation (digitalization).

The purpose of the study is to substantiate the priorities and means of improving the regional
economic complexes of Ukraine on the basis of digitization, taking into account the most
progressive world experience.

Insufficiently high efficiency of regional policy in Ukraine was stated and it was concluded
that in order to properly increase the effectiveness of regional policy, intensify economic
development and improve the quality of life, it is necessary to ensure active and comprehensive
implementation of digital transformation of economy and society.

Strategic guidelines for programming the effectiveness of regional economic complexes
of Ukraine on the basis of digitalization have been determined. This is the transition to technology
and smart-oriented approaches to the organization of production systems, formation and
development of socio-economic infrastructure; introduction of modern technologies of spatial
development, settlement management; realization of ICT potential in the development
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of digitalization of the system of social infrastructure facilities; strengthening the effect of the factor
of cultural traditions, security of consumption; replacement of raw materials sectors of the economy
by the development of digital-oriented economic activities.

The applied significance of the research results is that specific regional policy measures have
been identified, which are focused on smart digital development of territories and provide
for the formation of digital infrastructure; development of digital economy branches; digital
security; digitization of health and education systems; social responsibility of entrepreneurship and
society in the digital environment; digitalization of the labor market and new forms of employment;
use of ICT smart technologies to keep the space clean and safe.

The scientific novelty of the research results is the further development of the tools of state
policy of digital transformation of regional socio-economic systems.
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Ukraine

Nadiya Vakulenko — PhD Student, Poltava V. G. Korolenko National Pedagogical University,
Poltava, Ukraine

2.5. Nelly Bondarenko — PhD of Pedagogical Sciences, Senior Research Fellow, Institute
of Pedagogy of the NAES of Ukraine, Kyiv, Ukraine

Serhii Kosianchuk — PhD of Pedagogical Sciences, Methodist, Kyiv Gymnasium of Oriental
languages Ne 1, Kyiv, Ukraine

2.6. Olena Harmash — PhD of Pedagogical Sciences, Senior Lecturer, Donbas State Pedagogical
University, Slovyansk, Ukraine

Vita Hryhorieva — PhD of Pedagogical Sciences, Associate Professor, Donbas National
Academy of Civil Engineering and Architecture, Kramatorsk, Ukraine

2.7. Nataliia Kalashnik — PhD of Pedagogical Sciences, Associate Professor, National Pirogov
Memorial Medical University, Vinnytsia, Ukraine

Tamila Kravchenko — PhD in Philology, Associate Professor, Bohdan Khmelnytsky National
University of Cherkasy, Cherkasy, Ukraine

Iryna Shastko — PhD in Psychology, Associate Professor, Ivano-Frankivsk National Technical
University of Oil and Gas, Ivano-Frankivsk, Ukraine

Maria Kuzmina - PhD Student, «Zaporizhzhia Polytechnic» National university,
Zaporizhzhia, Ukraine
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2.8. Larysa Maladyka — PhD of Pedagogical Sciences, Associate Professor, Cherkasy Institute
of Fire Safety named after Chornobyl Heroes of National University of Civil Defense of Ukraine,
Cherkasy, Ukraine

Vitalii Nuianzin — PhD of Technical Sciences, Associate Professor, Cherkasy Institute of Fire
Safety named after Chornobyl Heroes of National University of Civil Defense of Ukraine,
Cherkasy, Ukraine

2.9. Larysa Prysiazhniuk — PhD of Pedagogical Sciences, Associate Professor, Vinnytsia State
Mykhailo Kotsyubynsky Pedagogical University,Vinnytsia, Ukraine

Olha Hroshovenko — PhD of Pedagogical Sciences, Associate Professor, Vinnytsia State
Mykhailo Kotsyubynsky Pedagogical University,Vinnytsia, Ukraine

2.10. Iryna Samokhvalova — PhD Student, Senior Lecturer, Sumy State Pedagogical University
named after A. S. Makarenko, Sumy National Agrarian University, Sumy, Ukraine

2.11. Nadiia Senovska — PhD of Pedagogical Sciences, Associate Professor, Berdyansk State
Pedagogical University, Berdyansk, Ukraine

Iryna Nestaiko — PhD of Pedagogical Sciences, Associate Professor, Ternopil VVolodymyr
Hnatyuk National Pedagogical University, Ternopil, Ukraine

2.12. Yana Suchikova — Doctor of Technical Sciences, Professor, Berdyansk State Pedagogical
University, Berdyansk, Ukraine

Sergii Kovachov — Research Associate, Berdyansk State Pedagogical University, Berdyansk,
Ukraine

Ihor Bohdanov — Doctor of Pedagogical Sciences, Professor, Berdyansk State Pedagogical
University, Berdyansk, Ukraine

Tetyana Nestorenko — PhD in Economics, Associate Professor, Professor WST, Berdyansk
State Pedagogical University, Berdyansk, Ukraine, University of Technology, Katowice, Poland

2.13. Alexander Sklyarenko — Scientific Researcher, Lashkaryov Institute of Semiconductor
Physics National Academy of Sciences of Ukraine, Kyiv, Ukraine

2.14. Alina Stopkina — PhD of Pedagogical Sciences, Associate Professor, Donbas State
Pedagogical University, Slovyansk, Ukraine

Andrii Stopkin — PhD of Physical and Mathematical Sciences, Associate Professor, Donbas
State Pedagogical University, Slovyansk, Ukraine

2.15. Tatiana Turka — PhD of Physical and Mathematical Sciences, Associate Professor, Donbas
State Pedagogical University, Slovyansk, Ukraine

Zoya Pashchenko — PhD of Physical and Mathematical Sciences, Associate Professor,
Donbas State Pedagogical University, Slovyansk, Ukraine

Andrey Zaika — Student, Donbas State Pedagogical University, Slovyansk, Ukraine
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Part 3. CURRENT PROBLEMS OF DIGITAL ECONOMY DEVELOPMENT

3.1. Oleksandr Hladkyi — Doctor of Geographic Science, Professor, State University of Trade and
Economics, Kyiv, Ukraine

Valentyna Zhuchenko — PhD in Economics, Associate Professor, State University of Trade
and Economics, Kyiv, Ukraine

Agbaje Temitope Adetomilola — PhD Student, State University of Trade and Economics,
Kyiv, Ukraine

3.2. Anna Kozachenko — PhD in Economics, Associate Professor, Vinnytsia National Agrarian
University, Vinnytsia, Ukraine

3.3. Volodymyr Kulivnuk — PhD of Medical Science, Associate Professor, Vinnytsya National
Pirogov Memorial Medical University, Vinnytsya, Ukraine

Oleksandr Hladkyi — Doctor of Geographic Science, Professor, State University of Trade and
Economics, Kyiv, Ukraine

Tetiana Tkachenko — Doctor in Economics, Professor, State University of Trade and
Economics, Kyiv, Ukraine

Anastasiia Mishcuk — PhD in Economics, Assistant, Vinnytsya National Pirogov Memorial
Medical University, Vinnytsya, Ukraine

3.4. Olena Martseniuk — PhD in Economics, Associate Professor, Vinnytsia National Agrarian
University, Vinnytsia, Ukraine

3.5. Leonid Melnyk — Doctor in Economics, Professor, Sumy State University, Sumy, Ukraine

Yuriy Derev’yanko — PhD in Economics, Associate Professor, Sumy State University, Sumy,
Ukraine

Oleksandr Kubatko — Doctor in Economics, Associate Professor, Sumy State University,
Sumy, Ukraine

Bohdan Kovalov — PhD in Economics, Associate Professor, Sumy State University, Sumy,
Ukraine

Iryna Dehtyarova — PhD in Economics, Associate Professor, Sumy State University, Sumy,
Ukraine

Oleksandr Matsenko — PhD in Economics, Associate Professor, Sumy State University,
Sumy, Ukraine

3.6. Mariia Nazarkevych — Doctor of Technical Sciences, Professor, Lviv Polytechnic National
University, Lviv, Ukraine

Hanna Nazarkevych — PhD Student, Lviv Polytechnic National University, Lviv, Ukraine

Volodymyr Hrytsyk — Doctor of Technical Sciences, Professor, Lviv Polytechnic National
University, Lviv, Ukraine

Ivan Tsmots — Doctor of Technical Sciences, Professor, Lviv Polytechnic National University,
Lviv, Ukraine

3.7. Olena Polova — Doctor in Economics, Associate Professor, Vinnytsia National Agrarian
University, Vinnytsia, Ukraine

3.8. Oksana Ruda — PhD in Economics, Associate Professor, Vinnytsia National Agrarian
University, Vinnytsia, Ukraine
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3.9. Anatolii Anchev — PhD of Medical Science, Assistant, Donetsk National Medical University,
Kropyvnytskyi, Ukraine

3.10. Olga Bralorazumova — PhD in Economics, Associate Professor, Educational and Scientific
Kharkiv Trade and Economic Institute of the Ukrainian Engineering and Pedagogical Academy,
Kharkiv, Ukraine

Oleksandr Nestorenko — PhD in Economics, Associate Professor, the Institute for the Study
of Spatial Development, Berdyansk, Ukraine

Vira Dubrovina — Senior Lecturer, Educational and Scientific Kharkiv Trade and Economic
Institute of the Ukrainian Engineering and Pedagogical Academy, Kharkiv, Ukraine

3.11. Liudmyla Hnatyshyn — Doctor in Economics, Professor, Lviv National University of Nature
Management, Lviv, Ukraine

Oksana Prokopyshyn — PhD in Economics, Associate Professor, Lviv National University
of Nature Management, Lviv, Ukraine

Nataliia Trushkina — PhD in Economics, Senior Researcher, Corresponding Member
of the Academy of Economic Sciences of Ukraine, Full Member of a Scientific Organisation
“The Center for Ukrainian and European Scientific Cooperation”, Institute of Industrial Economics
of NAS of Ukraine, Kyiv, Ukraine

3.12. Vasyl Gorbachuk — Doctor of Physical and Mathematical Sciences, Senior Research
Associate, V. M. Glushkov Institute of Cybernetics of the NAS of Ukraine, Kyiv, Ukraine

Maksym Lupey — PhD of Technical Sciences, Senior Research Associate, V. M. Glushkov
Institute of Cybernetics of the NAS of Ukraine, Kyiv, Ukraine

Seit-Bekir Suleimanov — Master, Junior Research Associate, V. M. Glushkov Institute
of Cybernetics of the NAS of Ukraine, Kyiv, Ukraine

3.13. Lidiya Guryanova — Doctor in Economics, Professor, V. N. Karazin Kharkiv National
University, Kharkiv, Ukraine

Roman Yatsenko — PhD in Economics, Associate Professor, Simon Kuznets Kharkiv
National University of Economics, Kharkiv, Ukraine

3.14. Nadiya Dubrovina — CSc., PhD, Associate Professor, Bratislava University of Economics
and Management, Slovakia

Ruslan Chemchykalenko — PhD in Economics, Associate Professor, Educational and
Scientific Kharkiv Trade and Economic Institute of the Ukrainian Engineering and Pedagogical
Academy, Kharkiv, Ukraine

Dmytro Nestorenko - Student, Berdyansk State Pedagogical University, Berdyansk,
Ukraine, Slovak University of Technology in Bratislava, Bratislava, Slovakia

3.15. Liudmyla Zveruk — PhD in Economics, Associate Professor, Kyiv Cooperative Institute
of Business and Law, Kyiv, Ukraine

3.16. Tetiana Katkova — PhD Student, Khmelnytskyi National University, Khmelnytskyi, Ukraine

3.17. Yurii Kravchyk — PhD in Economics, Associate Professor, Khmelnytskyi National
University, Khmelnytskyi, Ukraine

3.18. Yuriy Lotyuk — PhD of Pedagogical Sciences, Associate Professor, Academician Stepan
Demianchuk International University of Economics and Humanities, Rivne, Ukraine
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3.19. Halyna Madi — PhD in Philosophy, Senior Lecturer, Odesa National Maritime University,
Odesa, Ukraine

3.20. Yuri Pozdnyakov — Leading Expert Appraiser, Expert Council Deputy in Lviv District,
Ukrainian Society of Appraisers (USOA), Lviv, Ukraine
Igor Bratishko — Appraiser, Director of the Appraisal Company "Apex", Lviv, Ukraine

3.21. Yurii Seliutin — PhD of Technical Sciences, Associate Professor, Donbas National Academy
of Civil Engineering and Architecture, Kramatorsk, Ukraine

Dmytro Obolonkov — Senior Lecturer, Donbas National Academy of Civil Engineering and
Architecture, Kramatorsk, Ukraine

3.22. Olena Toporkova — PhD in Economics, Associate Professor, State Biotechnological
University, Kharkiv, Ukraine

3.23. Volodymyr Chenash — PhD in Economics, Associate Professor, Khmelnytskyi National
University, Khmelnytskyi, Ukraine

3.24. Nataliia Suduk — PhD in Economics, Lecturer, Vasyl Stefanyk Precarpathian National
Universitystreet, Ivano-Frankivsk, Ukraine
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