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Pedaryia:
TonoBuuit penaktop: KoBajsenko /Imurpo IBaHOBMY — KaHIMAAT eKOHOMIUHUX HayK, momeHT (Kuis,
Yxpaiua)
Bunyckatouuii pegakTop: 3oakoBep AHapiii OgekcaHIPOBUMY — KaHAUIAT €KOHOMIUHUX HAYK, AOIEHT
(KuiB, Ykpaina)
Cexperap: 3axaposa IOmia IropiBaa

Pedaryiiina xonezia:
TomoBa pemakiitinoi xkoJserii: Kamincska Terana I'puropiBHa — TOKTOp €eKOHOMIUHUX HayK, Ipodecop
(KuiB, Ykpaina)
3acTynmHUK roJioBU penakiitinoi KoJserii: Kypumo Boaogumup IBaHOBHY — JOKTOD IOPUAWYHUX HAVK,
mpodecop, s3acayxeHuit ropuct Ykpainu (Kuis, Ykpaina)
3acTynHUK ToJIOBU pefakIiiinoi Koserii: Tapacenko Ipuna OaekciiBHA — JOKTODP eKOHOMIUHUX HayK,
npodecop (Kuis, Ykpaiua)

Po30din «Exonomiuni Hayku»:

Ynen pemakiritinoi koJserii: Agies Illacgpa Tudyaic ormu — JOKTOP eKOHOMIUHUX HAYK, mpodecop, UIeH
Pagu — maykoBuii cekperap ExcnepTHoi pagu 3 ekoHOMiuHUX HayK Buioi Arecramniiinoi Kowmicii nmpu IIpe-
sumeHTOBi AsepbaiimkaHcbKoi Pectiyomiku (Cymrait, Aszepbaiimkancbka Pecmybirika)

Ynen pemakmiiinoi koserii: bamaniok IBan ®degopoBuuy — MOKTOP €eKOHOMIUHUX HayK, mpodecop (IBa-
HO-PpaHKiBChK, YKpaiHa)

Ynen pemakiritinoi xoJserii: Bapmam Cepriit BoroguMupoBuud — JOKTOP €KOHOMIUHUX HaYK, Ipodecop
(KuiB, Ykpaina)

Ynen pemariifinoi xoserii: Bougap Mukosa IBanHoBMY — mOKTOp eKOHOMiUHMX HayK, nmpodecop (Kuis,
Yxpaiua)

Ynen pemakiifinoi xkoJserii: Beasamos Taxatr EHBepoBUY — JOKTODP eKOHOMIUHMX HayK, moieHT (Kuis,
Yxpaiua)

Ynen pemakiiiinoi koserii: BmoBenko Haramia MuxaiimriBHA — JOKTODP eKOHOMIUHMX HAYK, Ipodecop
(KuiB, Ykpaina)

Ynen pemakiritinoi xoJerii: T'o6ank Bomoguvup BacuaboBuu — JOKTOP €KOHOMIUHUX HAYK, KaHAUIAT
dimocodchbKUX HAYK, mpodecop, 3acays:keHuii ekonomict Ykpainu (MykaueBe, YKpaina)

Yien pemakiifizoi xoJserii: I'puabko Aana ITaBiaiBHA — JOKTOP eKOHOMIUHHMX HaAYK, mpodecop (Xapkis,
Yxpaiua)

Ynen pemakniinoi xosierii: I'ymanenko JIro60B BacuiiBHa — DOKTOp eKOHOMiIUHUX HayK, mpodecop (Bi-
HHUIA, YKpaiHa)

Yien pemakiritinoi Koserii: [epiit Bacuap AHTOHOBUY — JOKTODP €KOHOMIUHUX HaYK, mpodecop (TepHo-
miab, YKpaiHa)

Unen pemakiminiaol KoJserii: Jleaucekno Mukosaa IlaBmoBuu — MOKTOP €eKOHOMIYHMX HayK, IIpodecop,
ujeH-KopecnoHAeHT MiskHaponuoi akamemii imBecturliii i ekoHOMiKM OymiBHUIITBA, akameMik Akamemii Oy-
IiBHUIITBa YKpaiHU Ta YKpaiHchbKoi TexHosoriunol akagemii (KuiB, Ykpaina)

Ynen pemakimiiinol xoserii: Imurpenko Ipyaa MukosaiBHa — JOKTOD €KOHOMIiUHUX HAyK, Ipodecop
(KuiB, Ykpaina)

Ynen pemakrimiinoi koserii: [Iparan Onena IBaniBHa — mOKTOp eKoHOMiuHUX HaAyK, mpodecop (Kuis,
Yxpaiua)

Ynen pepakmiiinoi koserii: Emine Jleitnma Kuar — moxrTop ekoHOMiuHUX HayK, moueHT (TypeuunHa)

Ynen pemakiitinoi koJserii: €dimenxko Hagia AmartomiiBHa — JOKTOP eKOHOMIUHMX HayK, mpodecop
(Yepracu, Ykpaina)

Yaen pemakxiitinoi koserii: 3apyubka Omena IlaBriBHA — HOKTOP eKOHOMiIUHUX HayK, mpodecop (Hzimpo,
Yxpaiua)

Ynen pemakiiiinoi koserii: 3axapin Cepriit BomoguMupoBuy — JOKTOP €eKOHOMIUHMX HAYK, CTaPIIUHA
HayKoBU# cuiBpobiTHUK, mpodecop (Kuis, Yrpaina)

Ynen pemakiritinoi Koserii: 3emicko Inmma MuxaiimiBHa — JOKTODP eKOHOMIiUHUX HAYK, Ipodecop, aKameMik
Axagemii ekoHomiunmx Hayk YKpainu (KuiB, Ykpaina)

Ynen pemakiritinoi xoJjerii: 3och-Kiop Mukoaa BajepiitoBu4 — JOKTODP eKOHOMIUHUX HayK, IIpodecop
(ITonraBa, Ykpaiua)

Ynen pemakiitinoi xoserii: Iapuyk IlaBao I'puropoBmuy — JOKTOP €KOHOMIUHUX HayK, momeHT (JIbBiB,

Yxpaiua)



Unen pemaxiiitinoi koJserii: Kapimkymos dKacyp Iman6oeBuY — MHOKTOp €KOHOMIUHUX HAYK, MOIEHT
(Tamkenr, PecriyOsika Y306ekucraH)

Yinen pexpakiiiinoi xkoserii: Kmouan B’aueciaB BacniaboBUY — DOKTOP €eKOHOMIUHUX HayK, Ipodecop
(MuxkosaiB, Yxpaina)

Ynen pepakiiiinol kosierii: Kommmrox Okcana IBaHiBHA — JOKTOP eKOHOMIUHMX HayK, npodecop (JIbBiB,
VYxpaina)

Ynen pepakiiiinoi koserii: KpaBuenko Ousra OuekciiBHa — JOKTOpP eKOHOMiUHUX HayK, mpodecop (Kuis,
VYxpaina)

Uneu pemakititinoi koserii: Kypuao Jlromvuaa IsumopiBHaA — MOKTOP eKOHOMIUHMX HayK, mpodecop
(KuiB, Yxpaina)

Ynen pemakuiiinoi koserii: Kyxaenko Oser BacuasoBuu — JOKTOP eKOHOMIUHUX HayK, npodecop (Kuis,
VYxpaina)

Ynen pemakmiiinoi xosierii: Jloiiko Basepis BikTopiBHa — moxkTOp eKOHOMiUHUX HayK, npodecop (Kuis,
VYxpaina)

Uneu pemakiitinoi koserii: JloxanoBa Haramxa OjgexciiBHA — DOKTOp eKOHOMIUHUX HayK, mpodecop
(JInBiB, YKpaina)

Ynen pegakimiitaoi Koserii: Mamxik Mukoaa Mocumosmy — JOKTOp eKOHOMIUHMX HayK, mpodecop (Kuis,

VYxpaina)

Ynen pemaxiiiinoi xojerii: Miryc Ipuna IlerpiBHa — MOKTOpP eKOHOMIUHUX HayK, mpodecop (Hepracu,
VYxpaina)

Ynen pemakiritinoi xoJserii: Hinmenko Biramiii CepriiioBuu — JOKTOp eKOHOMIUHUX HaAyK, moreHT (Oxmeca,
VYxpaina)

Ynen pemaxiifinoi koserii: Omiiitauk Oaexcanap BacuaboBUY — JOKTODP €KOHOMIUHHMX HAyK, IIpodecop
(XapkiB, YKpaina)

Ynen pemakiitiaoi koserii: Ocmaruerko Boaogumup OnxeKcaHApOBHMY — TOKTOP €KOHOMIUHUX HayK,
apodecop (Kuis, Ykpaina)

Ynen pemakmiitunoi Koserii: Oxpimenko Irop BitamiiioBuu — HOKTOpP eKOHOMiUHUX HayK, mpodecop (Kuis,
VYxpaina)

Ynen pemakiiinoi koserii: ITacka Irop MukomaiioBu4 — JOKTOpP eKOHOMIUHUX HayK, mpodecop (Bina
ITepkBa, YKpaiHna)

Ynen pemakitiiinoi xoJserii: PasymoBa Katepnaa MukomraiBHA — JOKTOP €eKOHOMIUHUX HAYK, IIpodecop
(KuiB, Yxpaina)

Ynen pemaknitinoi koserii: Pameskuii Augpiin IOpiiioBu4 — qOKTOp €KOHOMIUYHUX HayK, mpodecop (Kuis,
VYxpaina)

Ynen pemakiritinoi xoJjerii: CemiBepcroBa Jlrommuia CepriiBHa — HOKTODP eKOHOMIUHUX HaAyK, mpodecop
(KuiB, Yxpaina)

Ynen pemakiiiinoi Koserii: Ckpunauk Maprapura IBaHiBHa — [IOKTOpP €KOHOMIiUHMX HayK, mpodecop
(KuiB, Yxpaina)

Ynen pegaxnitinoi xoserii: Cvouin Irop BajeHTHHOBHY — [OKTOD €eKOHOMIUHUMX HaAyK, npodecop (Kuis,
VYxpaina)

Ynen pemakimiinoi koserii: Cyumosa Ogaeca OnxekcaHOpiBHA — JOKTOP €eKOHOMIUHHMX HAYK, mpodecop,
akanmeMik Axaznemii ekonomiunux Hayk Ykpainm (KuiB, Ykpaina)

Unen pemakiriiinoi xojerii: TankaeBcbka Hartamia CraHicaaBiBHA — MOKTODP eKOHOMIUHUX HAYK, IIPO-
decop (Xepcou, Yrpaina)

Ynen pepakiitinol koJerii: Tokap Boxogumup BosomuMupoBuy — HOKTOP EKOHOMIUHUX HAYK, IIpodecop
(KuiB, Yxpaina)

Ynen pemakiitinoi koserii: Tyasunacbka CBiTaana OjekcaHApiBHA — JOKTOP €eKOHOMIUHMX HayK, IIPO-
decop (KuiB, YKpaina)

Ynen pemaxiiiinoi xoserii: Uuskenchbka Jlrommuaa BitamiiBHaA — JOKTOP eKOHOMIUHUX HAYK, mpodecop
(Kuromup, Yrpaina)

UYnen pepakifitinoi koserii: lllesuyk dpocaas BacuapoBuu — MOKTOP €KOHOMIUHUX HAYK, CTapIIWil Ha-
YKOBUI cuiBpobiTHUK, moieHT (HoBoBommHCHK, BomuHchbKa 00J1., YKpaina)

Unen pepakmitinoi koserii: lluakapyk Jlimia BacuaiBHa — MOKTOp eKOHOMIUHMX HayK, IIpodecop,
uneH-kopecrnouneHT HAH Vxkpainu (Kuis, Ykpaina)

Unen pemakiitinoi xoserii: Illmak BamenTtnH ApkamilioBu4 — MOKTOP €eKOHOMIUHUX HAYK, IIpodecop
(KuiB, Yxpaina)

Ynen pemakiiiaoi koserii: CkpunbKoBcbKMiT Pycian MukoJgaiioBuuy — KaHIUAAT eKOHOMIYHUX HaAYK,
apodecop (JIbBiB, YKpaiHa)
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Yinen pemaxiiiinoi Koserii: Cyaronos Illepamu HypamueBuu — moxTop dinmocodii 3 exoHOMiUHUX HAYK
(PhD) (Tamikenr, Pecnybsika Y3bexucraH)

Ynen pemarmiiinoi xoserii: Peter Bielik — Dr. hab. (CioBanbska Pecny0iika)

Yjen pemakmiiiaoi xoserii: Eva Fichtnerova — University of South Bohemia in Ceské Budgjovice (Yecbka
Pecny6uika)

Ynen pemarmiiinol roserii: Jozsef Kaposzta — Dr. hab. (Vropiuna)

Ynen pemarmiiinol koserii: Henrietta Nagy — Dr. hab. (YVropiuna)

Ynen pemarmiiinoi xoserii: Venelin Terziev — Professor Dipl.Eng., PhD, mokTop Hayk 3 HaIioHAJIbHOI
0esmmeKu, JOKTOP eKOHOMIUHMX HAYK, UIeH-KopecmoHAeHT Pocificbkoi akamemii mpupomuoi ictopii (Pyce,
Boarapis)

Ynen pemarmiiinoi koJserii: Anna Toré-Dunay — Dr. hab. (Yropiuna)

Ynen pemariiiinoi koserii: Mirostaw Wasilewski — Dr. hab., Associate professor WULS-SGGW (IloJsbia)

Ynen pemarmifianoi Koserii: Natalia Wasilewska — Doctor of Economic Sciences, professor UJK (ITosbrra)

Po3din «Texniuni nayxu»:

Ynen pemaxititinoi kojerii: BeaikoB Anatomiii CepagiMmoBuy — AOKTOp TEXHIUHUX HayK, mpodecop
(duinpo, Ykpaina)

Ynen pemakiifinoi koserii: Kyssmia Oser BomogmmMupoBuuy — TOKTOP TeXHIiUHUX HaAYK, moreHT (Kuis,
Yxpaiua)

Ynen pemakifiiinoi xoserii: Jlymeuko Irop AHaromiiioBuu — JOKTOP TexXHiUHUX HayK, mpodecop (Kpe-
MeHUYK, YKpaiHa)

Ynen pemakmiiinoi koserii: Meapauk BikTopis MukonaiBHa — IOKTOD TexXHIiUHUX HaYK, npodecop (Kuis,
Yxpaiua)

Yien pemakiritinoi xoJjerii: Pymannes AHartomiit OleKcaHIPOBUY — JOKTOD TEXHIUHUX HaAYK, mpodecop
(KpamaTopchk, YKpaiHa)

Ynen pemariifinoi xkoserii: Cepreiiuyxk Osier BacuasoBuu — mHOKTOP TeXHiuHMX HayK, nmpodecop (Kuis,
Yxpaiua)

Yien pemakiritinoi xoJjerii: CremanoB Ouekciit BikTopoBuY — HOKTOp TeXHiUHUX HayK, mpodecop (Xap-
KiB, YKpaina)

Ynen pegakmifinoi koserii: Ya6an Biramiit BacuaboBuu — qOKTOp TexXHiUWHMX HaYK, nmpodecop (Kuis,

Yxpaiua)

Ynen pemakiiiinoi xoserii: Aaxbp-Ab6adnex Xacan Axi Kacem — xamgumaTt texHiunmx Hayk (AmMMaHx,
Hoppanis)

Ynen pemakxitifinoi Koserii: AptioxoB Aprem €BreHoBUY — KaHAUIAT TeXHIUHUX HAYK, poreHT (Cymu,
Yxpaiua)

Ynen pemaxiifinoi kKoserii: Bammup6eiai Agamar Iemain — xaHgumaT TeXHIYHUX HayK, TOJOBHUU HAy-
KoBuii crerianict (Baky, Asepbaiimkancbka Pecmybirika)

Yien pemakiiiinoi xoJserii: Kadymos Hosim:xon A0aykapiMoBUY — KaHAMAAT TEXHIUYHUX HAYK, JOIEHT
(Pecmry6uika Ysbexkucran)

Ynen penmaxmiiiaol Koserii: KouskoB I'eopriit IropoBuu — KaHamgar TexHiuHUX Hayk, mpodecop (Kuis,
Yxpaiua)

Ynen pemakiitinoi kosierii: [Touy:xeBckuii Omer [IMUTpOBHMY — KaHAWUAAT TeXHIUHUX HaVK, moreHt (Kpu-
Buii Pir, Ykpaina)

Yien pemakiiiinoi koserii: CanskoB Iletpo MuKoJaioBU4Y — KaHAUAAT TeXHIUYHUX HAYK, gomeHT (I[Hi-
mpo, YKpaiHa)

Po3din «Iledazoziuni nayxku»:

Ynen pemaxiiiinoi xoserii: Kysasa Ipuna BopuciBHa — JOKTOpD memaroriyHUX HAyK, mAoieHT (JIynbk,
Yxpaiua)

Yien pemakxitiiinoi koserii: Jliroupkuiit AHaTtomiit OeKciiioBUY — JTOKTOP IeJaroTivHUX HAayK, mpodecop
(KuiB, Ykpaina)

Ynen pemakiritinoi Koserii: Myauk Karepuna BitaxiiBHa — moKTop memarorivyHuX Hayk, moieHT (Xapkis,
Yxpaiua)

Yien pemakiitinoi xkoserii: Pu6aako Jlima MukomxaiBHa — MOKTOP MeJarorivHmx Hayk, mpodecop (ITos-
TaBa, YKpaiHa)

Ynen pemakiitinol Koserii: OcramitoBebka Ipuna IropiBHa — KaHAMZAT meqaroTivyHUX HAYK, JOIEHT
(JIynpk, Yrpaina)
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EKOHOMIYHI HAYKMH

ABTOMATU3ALIS BYXTAJITEPCbKOIO OBJIIKY TA
BHYTPILLHbOITOCIMOJAPCbKOIO KOHTPOJIIO IK ®AKTOP
YCMILWHOI AIS/1IbHOCTI KOMIMAHIN

AUTOMATION OF ACCOUNTING AND INTERNAL
ECONOMIC CONTROL AS A FACTOR OF SUCCESSFUL
ACTIVITIES OF COMPANIES

AHoTauis. Y cTaTTi CPopMOBAHO OCHOBHI NepeBa2y aBTOMATU3ALi 06/1iKy Ta BHYTPILLHBO20CIOGAPCbKO20 KOHTPOSIO Mig Yac
BegeHHs! 20Cr0gapCbKoi gisIbHOCTI KOMMAHISIMU. 3a3HAYeHO, Lo aBTOMATM30BAHA CUCTeMa Oyx2a1Tepcbko20 001Ky Ta BHYTPILL-
HbO20CIOgAPCbKO20 KOHTPOJIIO SIB/AISIE CO00I0 cUCTeMy, B siKiii mpoLiec 06pob/ieHHs 06/1iKoBoI iHopMawii Ta KOHTPO/Ib 3d ii gocTo-
BIPHICTIO OBTOMATU30BAHMI 30 GOMOMOR20I0 CrieLia/ibHuX MeTogiB 00pobKM gaHux, siki BUKOPUCTOBYIOTb 00YNCIIOBA/IbHI, KOMYHi-
KAUiiiHi Ta iHLLi TeXHIYHi 3acobu s OTPUMAHHSI T nepegadi iHopmavii, HeobXigHOI g/is BUKOHAHHS 3aBgaHb 061Ky Ta KOHTPOJIIO.

JloBegeHo, Lo pauioHaIbHA OP2aHi3aLis CUHTETUYHO20 TA AHANITUYHO20 00/1iKY 20CM0gapCbkux Mogili aBTOMATM30BAHMM
criocobom 3abe3rneyye: KOHTPO/Ib 30 PYXOM OCHOBHO20 KamiTany KOMNaHii Ta 4acTkn 06opoTHo=0 kanitany; edekTusHe 30e-
pi2aHHS KOLITIB Ta KOHTPO/b 30 LiiIbOBUM MPU3HAYeHHSAM; 6e3MoMuIKoBe BU3HAYeHHS PIHOHCOBO20 pe3ynbTaTy gis/IbHOCTI
KOMMQHii Ta KOHTPO/Ib 3a PO3M0giNom npubyTKy; CMCTeMATU3aLis Ta y3a2aabHeHHs iHpopmauii npo BMpobHn40-20cnogapcbKy
GiSIbHICTb KOMMAHIi B QHAAITUYHIV TA CUHTETUYHIN YaCTUHAX gAs NPUIAHATTSA YAPABAIHCbKMX pilleHb. BupilueHHs 3aBgaHb 06-
NiKy Ta KOHTPOJIIO [PYHTYETbCS HA NEPBUMHHIN iHHOPMALii, KA CTBOPIOETLCS B MPOLECi 20CM0gapCbKoi gisiibHOCTI, a TAKOX HA
iHpopMauii, sika MOBHICTIO GOPMYETLCS B MPOLECi BUPILLIEHHS 3ABgaHb B iHLWWX Cepax PyHKLIOHYBAHHS KOMMQHIl.

Bu3HaueHo ocHOBHI Mogeni iHTeprpeTaii gokyMeHTiB y OyxeanTepCbKnx npo2pamax. [IpaKkTUYHMii pe3ynbTar Big aBToMa-
T3auii 06/1iKy Ta KOHTPOJIO ABASIE COOOI0 3MeHLLIEHHS] MOXJIMBOCTI OTPUMAHHS WTPpAgy Yyepes BUNAGKOBY MOMMUKY Yn He2pa-
MOTHICTb Oyx2antepa. EQekTMBHICTb 0OTprMaHoi 06/1ikoBoI iHopmaLlii TAKOX go3BOISIE MOCUANTI KOHTPO/Ib 3a 3AKOHHICTIO Ta
¢iHaHcoBoto eekTUBHICTIO Gi3HeCy. 3a3HaYeHO, WO NepLU HiX NPUIAHSATY pilleHHs npo HeobXigHiCTb aBTomaTuawii Gyxeantep-
CbK020 001Ky, BaPTO MPOAHANI3yBATH LLEHTPA/IbHI T MPOMiXHI YHKLI Ta 3'cyBaTH, Ha YoMy 6a3yeTbCs Gi3HeC, 106 CTBOPUTH
HaubinbL nigxogawy cuctemy obiky Ta KOHTPOIO.

KniouoBi cnosa: byxaantepcbkuii 06/1ik, BHYTPILLHbO20CNOGAPCbKMIA KOHTPO/Ib, ABTOMATU3ALiS, iIHPOPMAaLiifiHi TexHonozii,
20cnogapcebki onepawii.

Summary. The article describes the main advantages of automation of accounting and internal control during the conduct
of business activities by companies. It is noted that the automated system of accounting and internal control is a system in
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which the process of processing accounting information and control over its reliability is automated using special data process-
ing methods that use computing, communication and other technical means to obtain and transmit information necessary for
performance of accounting and control tasks.

It has been proven that the rational organization of synthetic and analytical accounting of economic events in an automated
way ensures: control over the movement of the company’s fixed capital and the share of working capital; effective storage of
funds and control according to the intended purpose; error-free determination of the company’s financial results and control
over profit distribution; systematization and generalization of information about the production and economic activity of the
company in analytical and synthetic parts for making management decisions. Solving accounting and control tasks is based
on primary information that is created in the process of economic activity, as well as on information that is fully formed in the
process of solving tasks in other areas of the company’s operation.

The main models of interpretation of basic documents in accounting programs are defined. The practical result of the automation
of accounting and control is a reduction in the possibility of receiving a fine due to an accidental error or illiteracy of the accountant.
The effectiveness of the received accounting information also allows to strengthen control over the legality and financial efficiency
of the business. It is noted that before deciding on the need to automate accounting, it is worth analyzing the central and interme-
diate functions and finding out what the business is based on in order to create the most suitable accounting and control system.

Key words: accounting, internal control, automation, information technology, business operations.

Hoc'ra}mmca npoo6aeMu. Y HaIll Yac 4acTO MOK-
Ha 3YCTPiTU CTepeoTUIlHe YABJEHHSA IIPO Te, IO
OyXraJTepchbKUil OOiK i BHYTPiIHHOTOCIIOAAPCHK U
KOHTPOJIb BBAKAETHCA iKepesioM iH@opmariii gad
KOpPUCTYyBaUiB JinIlle Ha MiKpopiBHi. ¥ Toll 'Ke uac
3HAUYEHHA OyXTaJTepChbKOro o0JiKy i BHYTpillTHbLOTOC-
MOJapChKOTO KOHTPOJIO AK CHUCTEMHU, IIT0 BUPOOJIAE
iHdopmartio, He0OXigHY AJA YIPaBIiHHA MaKpPOEKO-
HOMiKOI0, 3HEI[IHIOETLCS.

Buropucranua ingopMaliifTHIX TeXHOJIOTiM BHOCUTH
icToTHi 3MiHUM B opraisarfito OyXraJTepcbKOTo 00JIi-
Ky. BoHu moB’a3ani 3 TuM, 1110 MeTonu OOPOOKY JaHUX
3MiHIOIOTBCS, a Ie O3HAUAaE, IO JaHi IIOBiIOMJIAIOTLCS
3 pidHOI0O mBHUAKicTIO. TakKMM YMHOM, BUKOPMCTAHHSA
aBTOMATU30BAHUX CHUCTEM Ha ITiIIIPUEMCTB IPUCKOPIOE
OIIepAITifiHUY TIPOITeC i moJIerirye o0IiK roCIIogapChbKIX
orepariii Ta TOTOYHUU KOHTPOJb HaJ HUMMU.

Amnanis ocranHix gocaimsens i myomikaiii. IIpo-
O0seMaTHUKy MUTAaHHSA aBTOMAaTuU3allii 00JiKy Ta BHY-
TPINTHBOTOCIIONAPCHKOTO KOHTPOJIIO ¥ CBOIX IIpaIlAX
BuBuanu: IlymxamnoBa ., Ckpunuurk C., ®paH-
uyyK I., Illerrens 1., A. Illep6akoB Ta immri.

dopmyarOBaHHA Iijell cTaTTi (IIOCTAHOBKA 3aB-
maHHA). MeToo MOCHiAKeHHA € BAOCKOHAJEHHS
TEOPETUKO-METOIOJIOTIYHUX IIiIX0iB 0 aBTOMAaTM3a-
il 6yXraaTepchbKoro 00JIiKy Ta BHYTPiIITHLOTOCIIONAD-
CBbKOTO KOHTPOJIIO AK (paKTOPY YCIIITHOI AiAJBHOCTL
KOMOaHiN.

Bukaanx ocHOBHOTO MaTtepiaay. ABToMaTu3oBaHA
cucteMa OyXTaJTepChbKOTO OOJiKYy Ta BHYTPIiIIIHBO-
TOCIIONapChKOTO KOHTPOJIO — Ile CUCTeMa, B AKiH
mpoiec o0pobiaeHHA 00siK0oBOI iH(popMarii Ta KoOH-
TPOJIb 3a II JOCTOBIPHICTIO aBTOMATH30BaHUU 3a JO-
TIOMOTOIO CIIeIliaJIbHUX METOIiB 00pPOOKM mTaHWX, AKi
BUKOPUCTOBYIOTH O0UMCIIIOBANIbHI, KOMYHIKaIiliHi Ta
igmri TexHiuHiI 3aco0u AJIA OTPUMAaHHA Ta Iepenaui
ingopmarrii, HeoOximHOI 115 BUKOHAHHA 3aBAAHb 00-
JiKy Ta KOHTPOJIIO.

IToTpiOHa He JuITe aBTOMATU3AIlA OYXTaJITEPCHKO-
ro 00JIiKy Ta BHYTPilITHBOTOCIIOAAPCHKOTO KOHTPOJIO

(110 BU3HAUAETHCA Ha TeXHiuHiN (asi), a i aBTOMA-
THUYHA IIiATOTOBKA 3BiTHUX (POpM: cyuacHa cuUCTeEMa
YIOPaBJIiHHA COUPAETHCA HA PEe3yJIbTATH CUCTEeMaTUU-
HOTO MOHITOPWHTY Ta aHaJiTUUYHOI poboTu, ii omepa-
TUBHICTEh 1 HALIHICTh MOCATAETLCA TaKOXK y aBTO-
MaTH30BaHOMY pekuMi. fIKk mokasye mpakTHKa, Ipu
BITPOBA/I)KEHHI aBTOMATU30BAaHOI cucTeMu OOJiKy Ta
KOHTPOJIIO TIOTPiOHO 3BepTaTu yBary Ha TPU OCHOBHI
MOMEHTH: PO3TajJIy’KeHicTh i crmenudiky rocmomap-
CbKOI niAsbHOCTI, OOMEIKEeHIiCTh I'DOIIIOBUX PECyp-
ciB i piBeHb KOMIETEHTHOCTI CIeIliajicTiB y raJysi.
3 TOUKM 30Py KOPUCTYBaUa, MOYKJINBI BIOCKOHATECHHS
B IepIIy 4epry Oyau CIPsAMOBAaHI Ha: IMiABUINEHHA
CTyIIeHs MeXxXaHizaIrii Ta aBToMaTusallii 4acTo II0B-
TOPIOBAHUX TeXHIUHUX (DYHKIiN; CTBOPEHHA HOBUX
3aco0iB BBeJeHHA Ta IMOIMYKY HaHUX; 30iIbITeHHA
00cAry mam’ATi; PO3BUTOK HOBUX Meia TOIIIO.
Opranisaria 6yxrajaTepcbKoro o0JiKy Ta BHYTPIIII-
HBOTOCTIOaPCHhKOT0 KOHTPOJIIO CHOTOMHI ABJIAE COO0I0
MOITYK pallioHaJbHOI cucTeMu BeleHHs 0isHecy Ta
ysaraJbHEeHHS HOoro pedyJbTaTiB y (hopmax 3BiTHOCTI,
3a OTIOMOTOI0 AKUX 00’€KTHMBHO BU3HAUYAETHLCA CTAH
aKTUBiB, 3000B’s13aHb 1 (hiHAHCOBUI PE3YAbTAT HifAb-
HOCTi, cmjaveHi momaTKu Ta 000B’sI3KOBi 360pu Ta
OTNIPUJIIOAHIOETHCA iH(pOPMAI[isa TPO AiAJBHICTH IOPU-
IUYHOI ocobu, IO € BaXKJIUBUM JIJIsI OPTaHiB KOHTPO-
JIF0 Ta CYCIILJIBCTBA, & TAKOXK Peasi3yeThCA MOJIITUKA
OIIepaTUBHOTO Ta CTPATEriuyHOI0 yIIPaBJIiHHA.
BukopucrtarHa aBTOMAaTHM30BAaHUX TEXHOJOTIH
B OyXTraJaTepchbKOMY OOJIIKY Ta KOHTPOJIIO He BILJIUBAE
Ha MeTOHOoJoTiuHi 3acagu OyAb-AKOT0 BHUAY OOJiKYy
Ta KoHTpoJso. BiamoBiguno mo KounctuTyiii Yxpainu
KOKeH TpOMaAdHUH 3000B’A3aHUN CIJIAUyBATH IIO-
IaTKU i 300pu B MOPAAKY i po3Mipax, BCTAHOBIEHUX
3aKOHOM. A TOMYy OOJIiK MOXOZiB i BUTpAT, a TaKOMX
KOHTPOJIb 3a iX YTBOPEHHSIM, € 000B’IBKOBUM. 3TiIHO
i3 cr. 44 ITomaTkoBOTO KOAeKcy YKpainu [1] moxoxm
i BUTpaTH IJIaTHUKA NOJATKIB MAiOTh OyTH HiATBEp-
JI)KeHi mepBUHHUMU JOoKyMeHTamu. [IlnaTHuk momar-
KiB He MOXKe CTBOPIOBATH 3allucU, ifeHTHU(iKaTOpHU
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IJIsT TIOMATKOBOI Ta MUTHOI 3BiTHOCTi 6e3 miATBepIKY-
I0UUX AOKYMeHTiB. IlepBUHHUI HOKYMEHT — Iie JIO-
KYMEHT, AKUUA MICTUTH BiZJOMOCTi ITPO TOCIIOJAAPCHKY
omepailtiro Ta miATBepa:Kye 11 BUKOHaHHA. BigmoBimao
no 3akouy Ykpaiuu «IIpo 6yxramTepchbKuii o0JiK Ta
dinarcoBy 3BiTHiCcTHL B YKpaini» [2], ocHOBOIO OyX-
TaJITePChKOTO OOJIIKY TOCTIOAAPChKUX OIlepalliii € mep-
BUHHI JOKYMEHTHU, AKi (PiKCyIOTh (hakT! 34iMICHEHHA
omnepaniii. IlepBuHHI JOKYMeHTHU IIOBUHHI CKIALATHICA
miJy yac BUKOHAHHA OIlepallil, a AKIMO I1e HeMOXKJIN-
BO, TO 0e3mocepeqHbo Micyas ii 3aBepIlieHHA. 3 METOI0
opieHTarlii Ta BOIOCKOHAJIEHHS 00POOKY HaHUX 3BeleHi
00JIIKOBI JOKYMEHTH MOYKYTh CKJIAJATHCS HA OCHOBI
nepBUHHUX AoKyMeHTiB [1]. BinminnocTi B TexHO-
Jorii JOKYMEHTYBaHHA B KOMII'IOTEPHUX CHCTEMax
OyXTaJTepPChbKOTO OOJIiKY HMOJATAIOTh ¥ HACTYIITHOMY:

a) 30ip i mepBuHHA 00pOOKa 00JiKOBUX JaHUX Oa-
3yeThcs Ha Bukopucranui EOM GesmocepenHbo Ha
poboumnx MicIsx mpaliBHUKIB Oyxraarepii (y marasu-
HaX, Ha CKJamax, y oyxranrepii). [Ipu mpomMy cKOpo-
YyeThCA MOTIK ITalmepoBUX JOKYMEHTIB i peasisdyeTbca
TEeXHOJIOTisI 6e3mamepoBoTo O0JIiKY;

0) 00pobka maHUX AOKyMeHTaIlii BimOyBaeThcA 3a
TIPUHITUIIOM ITOETHAHHSA MPOIECiB CKJIaJaHHA TePBUH-
HOTO MJOKYMEHTa Ta BBeIeHHS Horo B 0asy JaHUX;

B) MOXKJIMBICTh aBTOMAaTUYHOI peecTpaliii mepBuH-
HOI iH(opMaIlii 3a JOTOMOT00, HATPUKJIIAL, TEXHIU-
HUX JATUYNKiB, 3UUTYBAUiB IMITPUX-KOMiB (IJIA OOJIiKY
TOBapiB i BUpOOHMUMX 3amaciB), KACOBUX amlaparis
(mia oburiky posnpidHOi BUpyUYKM), cMapT-KapT (gia
00iry mparti), Baru, TOTUHHUKY, JiYUJIbHUKY, MipHi
€MHOCTI TOIIIO.

3a 0IIOMOTr0I0 JAHOI TeXHOJIOTIl ITepBUHHOTO 00JIi-
Ky MOJKHA OTPUMATH BCIO HeoOXimHy 3BiTHY iH(popMa-
Iito 6e3mocepeHbO 38 OCHOBHUMM JOKYMEHTaMu, 0e3
oopmIeHHA OOJiIKOBUX JAaHUX Ta iX PYUHOTO 300DY.
3acTocyBaHHS KOMII'IOTEPiB BHOCUTH 3HAUHI 3MiHHI
B opraHisaIrliio JoKyMeHT000iry, aki, HacaMmmepesn,
TMOJIATAIOTh V¥ BUKOPUCTAHHI €JeKTPOHHUX TEePBUH-
HUX HociiB iH(popwmalil i BifIOBiLHO eJeKTPOHHUX
BUXiJHMUX HOKYMEHTiB, a O-APyre, B aBTOMATUYHOMY
CKJIaJJaHHI IePBUHHUX HOKYMeHTIB [3, c. 40].

BakamBOIO 4aCTUHOIO MOIEJIbHOI CHCTEMU MIpe-
CTaBJIeHHA Ta iHTepmuperarlii o0JMiKOBUX MaHUX, dKa
BUKOPUCTOBYETHCA ITPU CTBOPEHHI aBTOMATU30BAHUX
cucTeM OyXTaJaTepchbKOTO 00JiKY, € BUKOPUCTOBYBa-
Ha B HUX MOJeJb JOKYMEeHTyBaHHs. BoHa Bu3Hauae
IIpaBUJa CTBOPEeHHA, 30epiranuda, iHTepmperarii ta
00pOOKY TOKYMEHTIB.

CyuacHi mporpaMu BUKOPUCTOBYIOTH YOTUPHU OC-
HOBHIi Mopesi inTepmperarii qokymenTiB (puc. 1).

¥V mporpamax Ha 6a3i Momesi JOKYMEHTIB AK MO-
TOBHEHHSA [0 I'OCIONapChKUX OIlepalliili HaBasKJIMBi-
IITOI0 CKJIAZ0BOIO 0a3u JaHUX CUCTEMU OOPOOKU 00JIi-
KOBUX JAaHUX € CYKYIIHICTh TOCIIOapchKol imdopmarii
(v BuraAmi rocmomapchkux omepartiit). Ilpumycrimo,
110 KoJIiu OyXTraJiTep BBOAUTH y 0asdy maHi, cTBOpeHi
HeaBTOMATH30BAHUM CIIOCOO0OM, y HaIllepOBUX IIepBic-
HUX JOKYMEHTaX, BiH IMMOBUHEH BPYyYHY ab0 mporpam-
HO TIePEeTBOPUTH iX B 3aIlMCU MACUBY T'OCIIOJAPCHKUX
omepariiii. ¥ MbOMy THUIIiI ITporpaM IMOHATTA OGisHec-
ingopmarii € MeHTPAJIbHUM, a JOKYMEHTH, III0 TeHe-
PYIOTBCS B CHCTeMi, iHTepIpeTyIoThCa AK (opMU pe-
3yJIbTaTiB, MOOYIOBA AKX BifOYBAETHCSA aBTOMATHUUHO

/\

Monenn
JIOTIOBHEHHS JI0
TOCIIOIaPChKUX
omeparii
IncTpymentu
JlomoMi>kHHA CTBOPEHHS
00’ €KT JaHUX JOKYMEHT MacHBY
rOCIOIAPChKUX
oreparii

IToBHA MOOEIb
JIOKyMEHTAaII{

\/

Puc. 1. Basosi mogeui inTepnperarii oOCHOBHUX TOKYMEHTIB y OyXrajaTepcbKUX IIporpaMax

Iocepeso: camocriiiHa po3po6Ka aBTOPiB
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a00 3a 3aIUTOM TicJiAd BBeJeHHS AaHUX. Taxa iHTep-
mmpeTallia JOKYMeHTiB OyJia 0cOOJIMBO XapaKTepHAa IJIS
pamHixX Bepciii 6araTbox OyXTaJTepChbKHX IpPoTpam,
AKi 3apas IITUPOKO IIOIIUPEeHi, i TedaKi e1eMeHTH IIHO-
ro miaxomy 30eperyivca B MMOTOYHUX BepCiAx.

Hanpuxnan, y mporpami «@inancyBarua 6e3 mpo-
6sieM» GiJBIIICTh JOKYMEHTIB TPAKTYIOTHCA TAKUM
YUHOM: 1100 CTBOPUTHU Bayuep 3a JOIOMOTOIO IIporpa-
MU, HeoOXiTHO CIIOYaTKy BBECTH JaHi TOCIOZapCchKoi
onepartii. ITpm BuKopucranHi 1iel Momesi JOKyMeH-
THU, CTBOPEHi CHUCTEMOIO, He PEeECTPYIOTHCSI OKPEeMO
B 0asi mamumx, a JOKYMeHTU, CTBOpPEHi B cucremi,
30epiraroTbca IpPUB’AZAHUMU JO TOTO YU iHIIIOTO 3a-
nmucy HabOpy rOCIomapChbKMX omepalliii 6e3 3B’ s3KY
3 immumu gJoxkyMeHTamu. IIpu BukopucTaHHiI Takoi
MOJleJIi caMa JiAJIbHICTh CTAa€ OCHOBOIO IJIA CTBOPEH-
HA noxkyMeHTa. IlepeBaror Takoro Imiaxoy € IpoCTo-
Ta 00pPOOKU MaHUX, OCKIMTBKU JOKYMEHT CTBOPIOETHCSA
mapajieJIbHO 3 MoT0 BimoOpasKeHHAM B O0JiKY.

Mogenb, fe IOKYMEHTH iHTEPIPETYIOThCA AK M0-
MOMi’KHi 00’€KTH TaHUX, BUKOPUCTOBYETHCA B Oara-
THOX KOMII IOTepHUX cucteMax obuiry. Hampukiarn,
y TumoBux KoH@iryparmiax mporpamu «BAS: Byx-
ragTepida», pospodbku «Ilapyc», «ImTesmexT-cepBicy,
«ABepc» Ta iH., TEXHOJOTiA MiATPUMY€E AK CTBOPEHI
B CUCTEMi IIEPBUHHI JOKYMEHTHU, TaK 1 II0 HAAXOAATH
330BHi. ¥ cmcTeMax, 3aCHOBAHMX Ha IIOBHiNl Moje-
Ji JOKyMeHTAaIlil, HaBaKJIUBIIIUM € He (hopmMasb-
HUUW TPUHIUI, AKUN 3B A3y€ HOKYMEHTHU i 3ammcu
CYKYIIHOCTi TOCIOJapChKMWX OIlepalliii, a migTpuMKa
cucTeMU 3B’A3KYy MilK PIBHUMHU TUIIaMU TOKYMEHTiB
(cucremu I'anmaxtura, Abacus Financial, Concorde
XAL rorro).

OcHoBHA TepeBara IMOBHOI MOJeJi JOKyMeHTa-
il mosfArae B TOMY, IIIO BOHA IOJIETIIIyE€ B3aEMOIiIO

eJIEKTPOHHUX KOIIi#l mokyMeHTiB. Ile mae moixauBicTh
BUKOPUCTOBYBATHU CUCTEMHU, AKI HANWOIIBIIT TOCITiT0OB-
HO BUKOHYIOTH I[I0 MOZeJb, He Jullle B Oyxraarepii,
a ¥ B iHMUX agMiHicTpaTUBHUX CIY:KOaX, OCKiTbKM
BOHUM MOXKYTh HajaBaTu iH(pOpPMAILil0 IIPO PyX I'PO-
mreti, TMII, a TakoX cTaH B3a€EMOPO3PAXYHKU IOKY-
MeHTiB [4, ¢. 167].

TaxuMm umHOM, IIOBHA AOKYMEHTAIliliHA MOIEJb
TIOCJIiTOBHO BUPIiITye mMpoOsieMu PO3IMOmiay (GyHKITiH
OyXTaJTepCchbKOTo OOJIIKY Ta BHYTPIiITHLOTOCHOAAP-
CBKOTO KOHTPOJIIO, OCKiJIbKY BCIO 3arajibHY iHQMOD-
MAaIlifo MOKHa OTPUMATH 330BHi 00JIIKOBOI cHCTEeMU.
ITpu BuKoOpucTaHHi iHIIIUX MomAesell 06pPoOKU JOKY-
MEeHTiB 3HAYHA iX yacTuHa 30epiraeTbcsa Ha paxyHKaxX
oyxraarepcbKoro obriky. OmHaK ciIif 3a3HAYUTH, IIT0
IS MaJInX cy0’€KTiB TrocIofapioBaHHA MMOBHA MOJEIb
JTOKYMeHTAIlil MoyKe OyTU TeXHiYHO HeIoTpPiOHOoIo.

BucHOBKM i mepcmeKTMBU MOJAJBIIUX TOCJi-
IskeHb. HesBaskarouu Ha (iHaHCOBLI TpPymHOIIL IIO-
CTKPU30BOTO TePiofAy PO3BUTKY, MOIIJIbHO MIYKATH
e(heKTUBHI iHCTPYMEHTH YIPABJIIiHHA pecypcamMu Ta
IMJIAXYW eKOHOMil po6ouoro uacy OyxraaTepiB uepes
opranisarito indopmariiinoi cucteMu 6yXrajJTepchbKo-
r0 OOJIIKY Ta BHYTPiIITHLOTOCTIOAAPCHKOTO KOHTPOJIIO.
BrpoBaxeHHS aBTOMAaTHU30BAHUX CUCTEM OyXTajyTep-
CBKOTO OOJIIKY Ta BHYTPIIITHBOTOCIOAAPCHKOTO KOHTP-
OJII0 € TIPOILeCOM, IO CIPUAE HiABUIMEHHIO AKOCTI
00siKoBOI iH(poOpMaIrii Ta, AK HACTIIOK, IiABUIIEHHIO
e(eKTUBHOCTI ynpaBIiHHA TmignpuemcTBoM. Tomy aB-
TOMATH30BaHa CUCTeMa OyXTaJTepCchKOro obJiKy Ta
BHYTPIITHBOTOCTIOAAPCHKOT0 KOHTPOJIIO € MOIiTHEHO0
npu il BUKOPUCTAHHI Ha MiAIPHMEMCTBAX, OCKiJIbKU
aBTOMAaTH3allid CKOpouye uac oO6poOKM pisHOMAaHIT-
HUX MTOKYMEHTIB, AKi He mMOTPeOyIOTh BEJIUKOTO IIPO-
cTOpYy Aasa 30epiraHHs.

Jiteparypa
1. ITomaTtxoBuit Komekc Yrpaium Big 02.12.2010 p. Ne 2755-1V. URL: https://zakon.rada.gov.ua
2. 3axkoH Ykpainu «IIpo Oyxranrepcbruil o0sik Ta diHaHCOBY 3BiTHiCTE B YKpaimi» Ne 996-XIV Bixg 16.07. 1999 p.

URL: https://zakon.rada.gov.ua

3. Ckpunuuk C., ®panuyk 1., Ilemens I. OcobauBocTi aBTOMaTusaIllii o0JiKy MMiAIPUEMCTB B CYyYacHUX yMOBax.

Exonomika Ta gep:xaBa. 2020. Ne 10. C. 39—-43.

4. IIymragoBa . 3minu B nmogmaTkoBomy mpaBoBomy pesxkumi @OII Ta camosdaiitHATUX 0ci6 y 3B’A3KY 3 MOIUPEHHAM

COVID-19. Bicuuk HamionansHoro yaiBepcurery «JIbBiBchbka mosiTexHika». Cepis: IOpuamuni mayku. JIbBiB: Bugas-
Hu1TBO JIbBiBchbKOI mosiTexuiku, 2020. Tom 7. Ne 2. C. 166—-172.

References
1. Tax Code of Ukraine dated 02.12.2010 No. 2755-1V. Available at: https://zakon.rada.gov.ua
2. Law of Ukraine «On Accounting and Financial Reporting in Ukraine» No. 996-XIV dated 16.07.1999. Available

at: https://zakon.rada.gov.ua

3. Skrypnyk, S., Franchuk, I., Shepel’, I. (2020).Features of automation of enterprise accounting in modern con-
ditions. Ekonomika ta derzhava [Economy and State], vol. 10, pp. 39—43 [in Ukrainian].

4. Pushkalova, Ya. (2020). Changes in the tax regime of sole proprietors and self-employed persons in connection
with the spread of COVID-19. Visnyk Natsional’noho universytetu «L’vivs’ka politekhnika». Seriia: Yurydychni
nauky. L’viv: Vydavnytstvo L’vivs’koi politekhniky. Tom 7, No 2, pp. 166—-172 [in Ukrainian].

11



// NMeparoriuxi Hayku // // MisxnapofHuit HaykoBuM xxypHan «lHTepHayka» // N2 9 (128), 2022

VK 378.147:[004.78:51]
Bapranosa /lina OxexcanapiBaa
cmapwuil sukaaday kagedpu iHxiceHepii npozpammozo 3abe3neuenns
Iepxcasrnuil ynigepcumem «Humomupcvka nonimexuixa»
Baprasosa /Iluna AnxexcaHapoBHA
cmapwuii npenodagamensv Ka@eopsvl UHNICEHEPUU NPOZPAMMHO20 00ecnewenus
T'ocydapcmeennblii yHugepcumem «Humomupckas noiumexHuKa»
Varganova Dina
Senior Lecturer of the Department of Software Engineering
Zhytomyr Polytechnic State University

DOI: 10.25313/2520-2057-2022-9-8206

BUKOPUCTAHHS$ 3ACOBIB BI3YAMI3ALYI J/19 CTBOPEHHS
EJIEKTPOHHUX OCBITHIX PECYPCIB Y MPOLIECI BUBYEHHS
IHOOPMALINHUX AUCLIUNIIH

NCMOJIb3OBAHUE CPE[CTB BU3YAJIU3ALUN A9 CO3AAHUA
3JIEKTPOHHbIX ObPA3OBATEJ/IbHbIX PECYPCOB B NPOLECCE
N3YYEHNA NUHOOPMALMOHHbIX ANCUUNJINH

NEQATOTIYHI HAYKU

USE OF VISUALIZATION TOOLS FOR CREATION
OF ELECTRONIC EDUCATIONAL RESOURCES IN THE PROCESS
OF LEARNING INFORMATION DISCIPLINES

AHoTaUif. Y cTaTTi KOPOTKO NPOAHANI30BAHO MIGXOgH y TIyMayeHHi TepmiHy «Bi3yanizauis», npobaemy Bizyanizauii iHgop-
mauii npy BUBYEeHHI iHPOPMaLiiHuX gucumnaiH. PO32/IsIHYTO HOBITHI iHOPMALIiIFIHO-KOMYHIKALiViHI TexHOM02il gsi po3LmpeH-
HS1 IHCTPYMeHTapito Bidyanizauii iHpopmaviiHux gucumniiH. 3anponoHOBAHO BUKOPUCTAHHS HABYA/IbHUX OHAGHH pecypciB siK
3acoby akTmBI3aLii Mi3HaBAALHOI GisiIbHOCTI CTYgeHTIB. [1poBegeHo CMCTeMAaTM30BAHMI 02151 OCBITHIX OHAAWMH pecypciB, SIKi
MOXYTb OyTH BUKOPUCTAHI SIK MPY BUBYEHHI HOBO20 MaTepiany, Tak i gis 3akpinaeHHs HabyTix BMiHb Ta HABUYOK MPY Pi3HNX
¢popmax op2aHi3avii HaBYAHHS.

KnrouoBi crosa: Bisyanisauis, OHAANH-CePBIC, OHAANH KOHCTPYKTOP, IHT@PAKTUBHMI gOGATOK, IHT@PAKTUBHI BIPABH, AHi-
mawis.

AHHOTaUMsA. B cTaTbe KPATKO MPOAHAIM3MPOBAHBI MOGXOgb! B TOKOBAHWM TEPMUHA «BU3YaM3aLmsi», pobaema BU3yanu-
3auMn MHGOPMALMN MPU U3yYeHU MHPOPMALMOHHBIX GUCLIMIINH. PACCMOTPeHbl HOBble MHPOPMALIMOHHO-KOMMYHUKALMOHHbIE
TeXHO/1021M /1Sl pACLUMPeHust MHCTPYMeHTapus BU3yann3aumm MHPOPMALMOHHBIX GUCLIMIINH. [1PegIOXEeHO UCMOb30BAHMe
00yyaloLLMX OHIVH pecypcoB, KAk cpegeTBA AKTUBU3ALMM MO3HABATE/IbHON gesiTeNIbHOCTH CTygeHToB. [1poBegeH cucTemMaTmap-
POBAHHbIIi 0630p 06PA30BATE/NbHbIX OH/IAKH PECYPCOB, KOTOPble MO2yT ObITb UCMO/Ib30BAHbI MPY N3Y4eHNN HOBO20 MATEpMana,
TaK 1 gAsl 3aKpensieHuns IprobpeTeHHbIX yMeHUIi N HaBbIKOB NP PA3/IMYHbIX hopmax op2aH13aLmm o0byqeHusl.

KnioueBble cn10Ba: B13yann3awus, OHAANH-CePBUC, OHAMH KOHCTPYKTOP, MHTePAKTUBHOE MPUI0oKeH1e, NHTePAKTUBHbIE
YMPAXKHEHNS, GHUMALUS.

Summary. The article briefly analyzes approaches to the interpretation of the term «visualization», the problem of in-
formation visualization in the study of information disciplines. The latest information and communication technologies for
expanding the visualization tools of information disciplines are considered. The use of educational online resources as a means
of activating students’ cognitive activity is proposed. A systematic review of educational online resources was conducted, which
can be used both for learning new material and for consolidating acquired abilities and skills in various forms of educational
organization.

Key words: visualization, online service, online designer, interactive application, interactive exercises, animation.
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HOCTaHOBRa npo6aemu. CTpiMKU# PO3BUTOK
imdpopmManiiHO-KOMYHIKAI[iTHNX TEeXHOJOTIiN
B JKUTTi JIOAWHU Ta NepeHaBaHTaKeHHA iH(popMa-
MiAHUME IIOTOKaMM BUMATralOTh BiJ cydacHOl ocBiTu
TIPUAHATTA HOBUX TEXHOJIOTiH, 3MiHM cIOCO0iB HaBYAH-
Hd, cnoco0iB MOgaHHA HaBUAJIbHOI iH(pOpMAaIii i 3ampo-
BaJ’KeHHs HOBUX TEeXHOJIOTill HaBUaHHSA, AKi Oyau 6
e(PeKTUBHUMU B YMOBax chborofeHHdA. [H(popmariiina
HACHUYEHICTh CyYacHOTO CBiTy BUMarae CreIiajabHOl mij-
TOTOBKM Ta MEBHOI afamnTallii HaBYaJbHOTO MaTepiary
mepen Horo mMOmAaHHAM, 11100 B BidyaJbHO JOCTYITHOMY
IJA CIPUNHATTA BUTJIALL HaJaTU CTyJeHTaM OCHOBHI
abo HeoOXimHi BimomocTi, AKi OyAyTH 3pOo3yMiaumu,
JIETKOJOCTYITHUMU Ta JIeTKo3acBoOBaHUMU [1].

A OCKIIBKY BUKOPHCTAHHA KOMII IOTEPiB Ta MOOiIb-
HUX NPUCTPOIB MPAKTUUYHO BBiHINJIO y IOBCAKIEHHE
SKUTTSA CyYacHOI JIIOAUHY, 30KPeMa CTYIEHTIB, TO aK-
TyaJIbHOIO TIOCTae mpobJeMa IOIIYKY ILIAXiB Bisyasi-
3arrii HaBuaabHOTO MaTepiany 3acodamu HoBiTHIX IKT.

AHani3 akTyaasHUX gocaimskeHb. OG0B’ I3KOBUM
KOMIIOHEHTOM OI[IiHKU CyYacHOT'O BUKJIaJada € OBO-
JONIHHA HUM CYYaCHUMU TEXHOJOTiAMU OTPUMAaH-
HA 1 mepefaui ctymeHTaM HOBOI iH(opmarnii. [IBaz-
OATHh — TPUAIATH POKiB TOMY i CTYZeHT, 1 BUKJIaga4
JKUJIN B JOCUTH IIOBiJIBHOMY CBiTi 3i crabimpHEMU
mporpaMamMu, TiApyYHUKaAMU, HaBUAJIbHOTO Teseba-
YeHHSA TOIO. 3 OfHiel cTopoHU Iie 3a6e3meuyBaJio He-
o0Ximuuit i, B cepeJHbOMY, HOCUTHL BUCOKUM PiBEeHb
opranisallii HaBYaJIbHOTO MIPOIIECY, a 3 IHIITIOTO — HEe
CTUMYJIIOBAJIO TBOPUOCTI BUKJIagadya i caMOCTiHOCTL
B HAaBUaHHI CTYJeHTiB, IPUTHiIUYyBaJIO iX iHimiaTHBY.
Ha crorogui sminunaucs sumoru m0 ocBitu. Cyuacue
i MafibyTHI TOKOJiHHA MOTPEOYIOTh TUHAMIUHOI CHC-
TeMH OCBiTH, AKa Oyja 0 TicHile mos’sAs3aHa 3 iXHIM
SKUTTAM, 3 TUMHU TpodIeMaMu, AKi e JKUTTA y BCes-
poCTal0YOMYy TEeMIIi CTaBUTHL Mepe] JIOAUHO. 3BU-
yallHO, BUKOPUCTAHHA iHMOpMAaIiliHUX TeXHOJOTii
He BUPININTH BCiX IMUTaHb AK Yy OCBiTi, Tak i B IO-
BCAKIAEHHOMY KUTTi. AJjle BOHU MOYKYTh JOIOMOT-
TU BUKJAAAUy HalbOiabIl e)eKTUBHO BUKOPUCTATU
HaBUYAJBLHUI Yac 3aHATH Ta IO Horo migroroBku [2].

Craructura mokasaia, mo 50% crymeHTiB min
Yyac AUCTAHI[IMHOTO HABUAHHA IIepPeBaHTa’KeHHi, 1X
CKJIATHO CaMOCTiiHO OIIpallbOBYBATW HaBUYAJbHUUI
marepian, a 80% omuTaHMX CTYINEHTIB CTBEPAUIH,
10 BidyasbHi 3aBHaHHA 3HAYHO KpAaIlle 3a0X0YYIOTh
i moJiermIyOTh BUBUEHHA MaTepiaay. 3BicHO, poas-
pobKa BidyasbHUX 3aBHaHb BUMATa€ BiAIOBiZHOTO
PiBHA KOMII'IOTEPHOI IrpaMOTHOCTI po3pobHmKiB. Ha
JIOIIOMOTY TYT IPUXOAATH HaBUAJIbHI OHJIAIH pecypcu
Ta TpUKJagHe IporpaMHe 3a0e3leueHHs, Bce 0iJb-
e AKuUX 3’ ABASETbCI y Mepeski IHTepHer, i ogHUM
i3 3aBmaHb memarora cTae BMiHHSA BUKOPUCTOBYBaTHU
HOBITHIiH iHCTpyMeHTapill y cBoill npodeciiiniil gidnb-
HocTi. SIK HacaimoOK, BOJOAIHHSA HABUKAMU IIOIIMYKY
Ta BiOOPY aKTyaJbHOI HaBUaJabHOI iH(opmarii masa
BigyaJsrisarii HaBUAJIHLHOTO MaTepiagy € TaKoK HeoO-
XiIHOI0 CKJIaJ0BOIO V MiATOTOBII cmeriaicTis [5; 6].

MeToi0 cTATTi € BUBHAUEHHA TEPMiHY «Bidyasi-
3aIidg» y KOHTEKCTI MiATOTOBKM cydacHOTO (paxiBId
i posruan mpuKJAagiB MyJAbTUMENINHUX TONAaTKiB,
BMICT i BUKOPUCTaHHSA AKUX IependadvaloTh SAKiCHY
IVUHaAMIiUHYy BisyaJjisaliro HaBUaJBbHOTO MaTepiaiy.
A TaKo0K TOIITYK MOYKJIMBOCTEH 3aCTOCYBaHHSA Cydac-
HUX iH(popMaIiiHO-KOMYHIKAIIHHNX TeXHOJOTil oJisa
Bigyausizaril HaB4YaJbHOIO MaTepiany IpU BHUBUEHHI
iropMaIifHUX AUCIUILIIH, AKi ZAIOTh 3MOTY e(deK-
TUBHO i 3 MiHiMaJIbHMMU BUTPATaMHU IOKPAIIUTU
3aCBOEHHA HABYAJBHOT'O MaTepiajgy Ta aKTuUBisdyBaTH
Oi3HABAJIbHY i HOCHiZHUIILKY iSIJIbHICTH CTYIEHTiB.

Bukman ocHoBHOro marepiany. Bisyanisamia —
1le CTBOPEHHs Ta TpeAcTaBJIeHHs rpadiunoro obdpa-
3y TeKcToBOi imdopmarii, mo poburs ii HaouHOIO,
a OT)Ke, 3PYUYHINIOW AJd aHaJNidy Ta OCMUCJIEHHH.
Touninte BusHaueHHA Bidyasisamii mae Bepbuiib-
kuit A. A.: «IIpomec Bisyamisariii — 1e 3ropTaHHA
PO3yMOBUX 3MicCTiB B HAOUHUM 00pas; OyAyduu CIpPUii-
HATUM, 00pa3 MoKe OyTH PO3STOPHYTHUI i CAYKUTU
OIIOPOIO aeKBATHUX PO3YMOBUX 1 MPaKTUUYHUX Oiii».
AxTuBHUMU 3acobaMu Bisyastizariii € He mpocTo isfo-
CTPATUBHUU MaTepiaj, a cucreMa Iepemadi Bisyasb-
HOl imdopmartrii, 110 103BOJIAE OYIb-IKOMY CY0 EKTY
B3aeMo/ii 3ailicHIOBATU yHOPaBJiIHHA iH(oOpMAaIli€o.
3acTocyBaHHA PisHOMAaHITHUX CIIOCOOiB Bisyasisarrii
Iae MOMKJUBiCTH ypisHOMaHiTHUTU HaBuaHHA. Oc-
HOBHIi KOMIIeTeHIIil, AKi (popMyHOTHCA METOIOM Bi3y-
aJisarrii — 1ie 37aTHICTh 3HAXOAUTH 1 3aCTOCOBYBATH
moTpi6HY iH(opMAallifo, MIBUAIIE 3amaM’ STOBYBATH
Teopiio, mparoBaT B KOMaHai, OyTH TOTOBUM IIPO-
TATOM YCBOTO JKUTTS OO IIOCTiHOTO CaMOBIOCKOHA-
neuna (Xyropebkuii A. B.). Bisyamizamia x rorye
i cTBOpPIOE CIIPUATIAWBI yMOBU AJis iX (popMyBaHHA.
ITpm Bigyasizamii HaBuaJbHOTO MaTepiany ciix Bpa-
XOBYBATH, IO HAOUHI 00pas3y CKOPOUYIOTH JIAHITIOT
CJIOBECHUX MipKyBaHBb i MOXKYTh CUHTE3yBaTHU CXe-
MaTHUYHUI 00pas3 OiNbIol «EMHOCTi», YIIiJIbHIOIOUN
TUM caMuM iHdopwmailito [4].

IHmMIM BasKJIMBUM acCIeKTOM BUKOPUCTAHHSA Bi-
3yaJbHUX HaBUAJBbHUX MAaTepiayiB € BU3HAUEHHA
ONTUMAJLHOTO CIiBBiIHOINEHHSA HAOYHUX 00pasiB
i cioBecHOI, cuMBOJbHOI iH(hopMmarii. IloraTTeBuit i
BigyaJIbHEe MUCJEHHSA Ha IIPAKTUIll 3HAXOJATHCA B I10-
critiHift B3aemozii. Bouu poskpmBaroTh pi3Hi cTOpO-
HU OOCJiIKYBAaHOTO MOHATTA, IPOIlecy abo ABUIIA.
CioBeCHO-JIOTiuHe MUCJIEHHS Ja€ HaM OiJbII TOUHEe
1 ysarajbHeHe BimoOpaskeHHSA milicHOCTi, ajie Iie Bi-
mobpaskeHHs abcTpakTHe. ¥ CBOIO Uepry, BidyajabHe
MUCJIEHHA JOoIoMarae opraHizyBatu obpasu, poOUTh
iX mimicHmMU, y3arajJbHeHUMU, IIOBHUMH.

Takum umHOM, Bisyasisalia HaBuaabHOI iH(OP-
Marii 103BOJIAE€ BUPIIIUTU AWM PAJ IeJarorivyHmUX
3aB/IaHb:

— gabesrneueHHA iHTeHCcu(iKallil HaBUaHHA;

— axTHBizallil HaBUaJIbHOI Ta IIi3HAaBAJbHOI JisIJIBHOCTI;

— (hopmyBaHHA i POBBUTOK KPUTUYHOIO i Bi3yasbHOTO
MUCJIEHHS; 30POBOTO CIPUNHATTS;
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— 00pasHoro MpeACTaBJIeHH 3HAHD i HABUAJIbHUX Jill;
— Tepeiayi 3HAaHb Ta PO3Ii3HaBAHHA 00pasiB;
— MiABUIIEHHA BidyaJIbHOI 'PAMOTHOCTI Ta BisyaabHOI

KYJBTYPHU TOIIO.

Cucrema cydacHOi ocBiTH, 0COOJIMBO B yMOBax
OUCTaAHIIAHOTO HaBUaHHS, MOTPe0ye BIOCKOHATEHHS
3MicTy, HOBUX METOJiB, 3aco0iB i (hopM HaBUaHHA,
a TaKoK cuenudivHUX OTPUNOMIB iIX BUKOPUCTAHHSA
B ocBiTHROMY mpolieci. OGHUM 3 HAUMOITUPEHIMUM
3aco00M HaBYAHHSA € HAOUHICTH, AKUM Mae Barome
3HaUeHHs Ta BigmoBimae cyuacuum Bumoram. Ocoliin-
BOTO 3HaUeHHs HaOyBae mpobJieMa peasisarfii mpus-
IUITy HAOYHOCTL HA OCHOB1 PO3BUTKY 1 BUKOPUCTAHHSA
pes3epBiB BidyasbHOTO MUCJIEHHS CTyAeHTiB [3].

ITocTiiiHe BUKOpPUCTAHHA MeTONy BisyaJsisarii ma-
Tepiajly B OCBITHBOMY IIpOIleci IIpu BUBUeHHI iH(OP-
MATUYHUX OIUCIUILIIH JOIIOMarae KparioMy po3yMiHHi
3aBllaHb, HMiBUINYE PiBeHb e(DEKTUBHOCTI HaBUAHHA,
CIIpUsE PO3BUTKY i MiATpUMIIL iHTEpeCcy 0 BUBUYEHHSA
iHopMaTUUYHUX AUCIUILIIH i, 6e3mocepeaHbO, PO3-
BUTKY PO3YMOBOI, KPeaTUBHOI AiAJBbHOCTI CTYAEHTIiB.

Posrananemo mekisbKa oHJaH cepBiciB AJA CTBO-
PeHHA HABYAJBbHOTO KOHTEHTY NPU BUKJAMAHHI iH-
dopMaifHUX AWCIUILIIIH.
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Puc. 8. CrBopenusa indorpadirku Ha onnaie-nardopmi Canva

Mindmeister (https://www.mindmeister.com) —
0e3KOINTOBHUM XMapHUU cepBic AJA MOOYyIOBU MEH-
TaJIbHUX KapT. MeHTaJbHI KapTH — Il 3PYUYHUH
iHCTpYMeHT AJA BimoOpaskeHHSA MIPOIECY MUCTEHHS
i crpykTypusanil indopwmarii y BisyasabHiN dopmi.
Januii cepBic Mae pAfL mepeBar: MIBUAKICTH Ta 3pyU-
HicTh y mOOYZOBiI KapT; pi3HOKOJILOPOBA raMMa; Ha-
ABHICTH BeJMKOI 0ibyioTeKn miabJioHiB. 3a IOIIOMO-
TOI0 MEHTAJbHUX KapT (KapT po3yMy, KapT 3HAHB)
MOJKHAa OIIPAIIOBATH i BIIOPAAKYBATU BEJUKI o0cATH
indopmarnii, a TakoK BisyasisdyBaTu many ingopma-
i y pisHux opMmax.

Figma — BeKTOpHU# OHJalH-cepBic pPo3POOKU
inTep(deiiciB Ta IPOTOTUIIYBAHHA 3 MOXKJIUBICTIO
opramisarii cmisbHOI Po6OTHU, IO PO3POOIAETHCA
ofHOIMeHHOI0 KoMnaHieo. Ilpamioe y n1Box (opma-
Tax: y Opaysepi Ta AK KJIi€HTCBKUH momaTok. 30e-
pirae omnalH-Bepcil daiiniB, 3 AKUMU IIpaIfOBaB
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KopucTyBau. € 0Oe3KOIITOBHUM /IS iHAWBiAyaJIbHUX
KOPHUCTYBaUiB Ta MJIATHUM I (DAXOBUX KOMAaHI.

BucnaoBok. PosriigHyBI 1aHi OHJIAWH-PEeJaKTOPH,
OHJIATH-CEePBicM MOJKHAa 3 BIEBHEHICTIO CKasaTH, IO
BUKOPUCTAHHSA HAOYHOCTL B OCBITHBOMY IIpoIleci mif
yac pisHUX BUIB HaBUYaHHA, 3HAUHO IIiIBUIIYE ITPO-
OIYKTUBHICTD COPUNHATTSA Ta 3aCBOEHHSA iHMOpMAaILil
CTYyZAEeHTaMMU.

HaouHnicTs MOXHa 3aCTOCOBYBAaTU HE TIJILKU IJIA
BUKJIAaHHA OCHOBHOTO MarTepiajny, aje W mJjisa 3a-
OXOYeHHA CTYAEHTIiB M0 BUBUYeHHA nucruniin. Ha
ChOTOIHi, 3aBAAKHN CTPIiMKOMY PO3BHUTKY cydYac-
HUX TEeXHOJIOTi#, € MOMKJIMUBICTH 00MpaTH HANOIIBIIT
3PYYHiI MEeTOAM HAOUYHOCTi, AKi MOJIeTHIyIoOTh poboTy
BUKJIaJlaua Ta COPUAITH 3aIliKaBJIEHOCTi CTyIeHTa
y HaBuaHHi. Tinbku misicHe cupuiiMaHHA HaAYKOBUX
OPUHIIUIIIB MOKE iCTOTHO ITiABUMIUTHU AKICTH OCBiTH
i cKOpOoTUTHU IIPU ITBOMY Yac HaBYAHHA.
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OCOBJIMBOCTI BUKNAJAHHS MATEMATUYHUX
AUCLUMNJIH Y 3AKNAJJAX BULLIOT OCBITU
B YMOBAX BOEHHOIO CTAHY

FEATURES OF THE TEACHING OF MATHEMATICAL
DISCIPLINES IN INSTITUTIONS OF HIGHER EDUCATION
IN THE CONDITIONS OF THE STATE OF WAR

AHoTauis. Y cTaTTi NpoaHaniaoBaHo ocobMBOCTI MPOBEgeHHs 3aHSATb 3 MATeMATUYHIX GUCLMIMAIH Y 3aK1agax BULLOI OCBi-
TV B YMOBAX BOEHHO20 CTaHy. PO3271IHYTO NepeBazu T Hegoslikn CUHXPOHHO20 Ta ACUHXPOHHO20 PeXXMUMIB MPOBEgeHHS 3aHSTb,
MOgaHo Npono3uuii LWogo iX MOEGHAHHS y OCBITHbOMY MPOLIEC, a TAKOX LLOJO BUKOPUCTAHHS MPO2PAMHMX | TEXHIYHMX 3aco0iB
HABYAHHS Ta 0COONMBOCTeN | MEeTOgMK OLIIHIOBAHHS HABYA/IbHUX JOCsA2HeHb 3goOyBayiB OCBITH.

Knio4oBi cnoBa: guctaHuifiHa ocsita, MareMaTuyHi guCUMnaiHu, CMHXPOHHUI TA ACUHXPOHHMIT PeXXMMM MPOBEJeHHS 3a-

HSITb, IHOPMAUiFiHi TexHoNOoRil.

Summary. The article analyzes the peculiarities of conducting classes in mathematical disciplines in institutions of higher

education under martial law. The advantages and disadvantages of synchronous and asynchronous modes of conducting class-
es are considered, suggestions are made regarding their combination in the educational process, as well as regarding the use of
software and technical means of learning and the features and methods of evaluating educational achievements of students.

Key words: distance education, mathematical disciplines, synchronous and asynchronous modes of classes, information

technologies.

praHisamida ocBiTHBOTO IPOIeCy Mif yac BiiHU —

HeJIeTKe 3aBIaHHs, 10 TIOCTAJIO Iepe] OCBiTAHAMU
Hammol mep:xaBu HaBecHi 2022 pory. Ha renepimuiit
Yac 3aKJaAu BUIIOI OCBiTH, AKi y 3MO031 IpOLOBKYBaTH
HaBYAJILHUU IIPOIIEC, YoKEe MAIOTh IIEBHI HaIpaIlfoBaHHA
Ta 3arajbHe OaueHHs opraHisarii ocBiTHLOTO mpoIiecy
B YMOBaX BOEHHOTO CTaHy. AJjie 3aJIUINIAEThCA OaraTo
CHipHI/IX IINTAaHb IIOA0 OIITHMMAJJIBHOIO IIOEJHAHHA
0e3IIeUHOCTi HaBUAHHS Ta SIKOCTiI HAJAHHS OCBITHBLOI
nocayru. He BUKJIMKae CYMHIiBiB, 1110 HaiibigbIm 0es-
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neuHO (popMOIO opraHisarii ocBiTHROTO mpoIlECy
B YMOBaxX BOEHHOTO CTaHy € JUCTaHIifiHa. AJje 1d
(dopma 3arasom HempUHUHATHA AJA 3100yBaUiB OCBiTH,
AKi HAaBUAIOThCA HA CIIEI[iaJIbHOCTSX, /e BUCOKA IH-
TOMAa Bara IyaJibHOI OCBiTH, a TAKOK BeJIMKAa YacTKa
MPaKTUKHY y IpoIleci miATOTOBKY MaiibyTHiX (haxiBIfis.
Tomy s3akJiagaM OCBiTM PEKOMEHAYETHCA TPOBOAUTH
3aHATTA B PEXXUMIi AUCTAHIIAHOI TiATPUMKHU OCBiT-
HBOTO IIpoITecy (3MillIaHOTO HaBUAHHs) ab0 eJIeMeHTiB
OUCTAHI[INHOrO HaBUaHHS. BigmoBigHo 10 3aKoHy
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«IIpo Bumy ocBity» [1, c. 1], 3akianu BUIMOI OCBiTH
MalOTh BUCOKUU piBeHb aBTOHOMIiI — AK yIpaBJIiH-
CbKOI, TaK i eKoOHOMiuHOI, TOMY AJad KoxxkHOoro 3BO
IIOIIYK ONTUMAaNbHUX (DOPM opraHiszarii HaBuaJabHOI'O
IIpoIlecy B yMOBaX BOEHHOI CUTYyaIlil y perioHi Ta 3 ypa-
XYBaHHAM HaABHUX MaTepiaJbHO-TeXHIUHUX PecypciB
i MOXKJIIMBOCTE!T HAYKOBO-IIEAATrOTiUHUX ITPAIliBHUKIB
€ aKTyaJbHUM IIUTAHHAM CHOTOJEHHA.

Taxk crJyajsocs, 110 mepexia HA AUCTaHITiliHE HaB-
yauaa y 2020 pori micia sampoBamKeHHSA KapaH-
TUHHUX 3aXO0MiB y 3B’S3KY 3 IOIUPEHHAM KOPOHAa-
BipycHOI XBOpoOu HaZaB 3HAYHOTO HOUITOBXY AJA
PO3BUTKY OUCTAHIIiiiHOI (hopMU HaBUAJIBHOTO IIPOIle-
cy B Ykpaiui. 3a uac, 1o MuHyB, yKpaincbki 3BO
CTBOPUJIY BJIACHI AMCTAHIIMHI HaBUAJIbHI cepegoBU-
mia B Mepeski IHTepHeT 3a LOTTOMOIOI0 Cy4yacHUX iHHO-
BamiiEnx HaBuajabHux miardopm Google Classroom,
Moodle, Padlet Ta immmux onnaita-cepsicis. Hayxkoso-
nemarorivyHMMU TPaIiBHUKAMU CTBOPEHO BEJIUKY
KiJbKicTh PiBHOMAHITHUX HaBUAJbLHUX MaTepiaJiB
I CUHXPOHHOTO Ta ACHHXPOHHOTO PEKUMIB IIPOBe-
JeHHA HaBYAJIbHUX 3aHATH, 30KPEMA, 1 11 HaBUAHHA
MaTeMaTUYHUM SUCIIUIIIHAM: KOHCHOEKTHU JIEKI[IA Ta
OpaKTUYHUX 3aHATH, BifleoJeKIlii, pekoMeHgaIii 10
CcaMOCTifiHOI POOOTH Ta BUKOHAHHS JIaD0OPAaTOPHUX PO-
6iT, My JIbLTUMEIiMHI 3aBIaHHA Ta TECTU AJA KOHTPO-
JIF0 3HAHBb TOIO. Be3mepeuHo, mmepeBary cJijg HajmaBa-
TH CUHXPOHHOMY PEXXUMY IIPOBEJeHHA 3aHATH. Aje
B YMOBaxX, KOJIU OyAb-IKOI MUTI MOKe OYTH Or0JIOIIIe-
HO TIOBiTPAHY TPUBOTY, BUKJIaJay ITOBUHEH MATU YiT-
KHWH IJIaH il 1100 MOAiJy 3aHATTA HA CUHXPOHHY
Ta aCUHXPOHHY YaCTUHU, a OT}Ke, HaBYAJIbHI MaTepi-
a1 MaloTh OyTH BigmoBigmo amamToBaHi. HeobxigHo
TaKOX 3a3JaJerigb YiTKO BM3HAUUTH i IIOBiJOMHUTU
3mo0yBavaM OCBiTM aJTOPUTM Ji#f ¥ pasi oroJoIieH-
HA TOBiTPAHOI TPUBOTH y PeTioHi, Ie mepebyBae BU-
KJIazau, a TaKoK perioHax mepeOyBaHHA 3M00yBauiB
ocBiTH. SIKIO 3aHATTA MPOBOAUTHCA y OH-JAWH pe-
JKUMi, TO HAa MOYATKY 3aHATTA BapTO BUCBITJIIOBATH
HaMOIIBINI CKJIALHI Ta BayKJIMBI YaCTUHU HaBUAJILHO-
ro marepiany. g 1poro AOIiJIBHO HaTaTW CTYIEH-
TaM MaTepias Iad IOoIepeaHbOT0 O3HANOMJIEHHS Ta
3aIIPOMMOHYBATHU IMiATOTYyBaTH i, MOYKJIIMBO, 3aBUYACHO
HamicjaTH BUKJALauy 3allUTAHHA, AKI BUHUKJIN i
yac ompaljoBaHHA MaTepiany, 1mob BuUKJIamad MaB
yac migiopaTu IPUKJIagU Ta 3aBIaHHA, PO3B’I3yBaH-
HA AKUX JO3BOJUTH Kpallle 3pO3yMiTH MaTeMaTUYHi
NOHATTHA, TBEPAKEHHA YU METOAU, AKi BUKJIUKAIN
Y CTYIEeHTiB TPYIHOIIII.

IlepeBara acMHXPOHHOTO PEXUMY y TOMY, IO
Ooro MOKHA BUKOPHMCTOBYBATH 3a OYAL-AKUX YMOB,
30KpeMa, AKII0 OTOJIOIIEeHHA HOBITPAHOI TpmBOorH 30i-
raeThbCcA 3a YaCcOM 3 HABUAJHHUM 3aHATTAM. ¥ TaKO-
My BUNOAAKY BHUKJIAZau Mae 3a0e3meunTu 3400yBaUiB
OCBiTH TTOBHUM KOMILIEKCOM HABYAJbHO-METOAUUYHUX
MaTepiajiiB IS OMaHYBaHHA IIeBHOI TemMu y Oesmeu-
HUI Ta 3py4yHuH aja Hux dac. IIpu BuBUeHHI MmarTe-
MaTUYHUX MUCIIUILIIH IO MEPeiKy TAaKUX MaTepiajiB

MOKHA BKJIIOUUTH KOHCIEKTHU JIEeKIIili Ta TPaKTUYHUX
3aHATH, IPE3EHTAIlil, BileoseKIlil, KOHTPOJIbHI TecTn
Ta TECTH AJIsI CAMOOI[IHIOBAHHS TOINO. 3BasKaoum Ha
HEBUCOKUU piBeHb MaTeMaTHYHOI ITiITOTOBKU 3M00yBa-
9iB OCBiTH, ITIO CIIOCTEPITAETHCA OCTAHHIM YacoM, a Ta-
KOJK Ha 0COOJIMBOCTI COPUUHATTA JAaHUX CYUYaCHUM
TIOKOJIIHHAM, HaWOiIBIIT AOIIIHFHO HaJaBaTH MepeBary
MyJbTUMeNiHUM MaTepiajiaM 3 BUKOPUCTAHHAM Bip-
TyaJIbHOI JOMIKM Ta rpadgivyHOro ImIaHIleTy. ¥ IbOMY
BUIIAAKY BUKJAMeHHA MaTepiany HaWOiIbI HaOIMIKe-
He 0 3BUYHOI poOOTH BUKJIagaua B ayAuTopii Oimsa
IOIIKY, KOJU MaTepiajl BUKJIAJAEThCA ITOCTYIIOBO,
CTBOPIOIOYU AJIA CTYAEHTIB 3 BUCOKUM DiBHEM 3HaHb
MOXKJIUBICTH «mependaunTh» HACTYITHUMN KPOK, a Ta-
KOXK 3 JIeTAJIbHUMU IMOACHEHHAMHU YCiX MaTeMaTUYHUX
IIepeTBOPEeHb AJIA KPAIloro CIPUHHATTA MaTepiaiy
CTyIeHTaMM, AKi MalTh 3HAUHI NPOTAJMHU y 3HAH-
HAX 3 MaTeMaTuKu. Y pobori [2] pos3riasHyTO BUKO-
pUCTaHHSA Pi3HOMAHITHUX cepBiciB, IO COHPAIOTHCA
Ha BisyaJsisalliro maHWX, a TaKOK IIepeBarm BUKOPHU-
CTAHHA (PYHKIIII JOITKH, IIT0 peaisdyeThbesa y 6araTbox
IIporpaMHUX 3acobax s NPOoBeleHHSA BimeoxoHde-
penrtii. IligKkpecyieHo, IO AJA TOBHOIIIHHOI pPOOOTH
He0o0XiTHO BUKOPUCTOBYBATH rpadiuyHUl HJIAHIIET,
AKUHA TiIKJII0YAETHCA 0 KOMII IoTepa i cymicHuii 3 Ta-
KuMmu 3acrocyHKamu Ak Word, Paint ra PowerPoint.
Beenennsa rpadiunoi indopmarnii BigdyBaeTsca 3a mo-
TIOMOTOI0 CTHJIyCa SIK Ha YMCTe TO0JIe BaCTOCYHKY, TaK
i mopyu ab6o moBepx TEKCTY UM MAJIIOHKIB, IO J03BO-
JIf€ CTBOPIOBATHU AKicHI HaouHi Marepianu, 30epiraTu
ix Ta, 3a MoTpedU, HAACUJIATHU CTydeHTaM. BUKoOpU-
craHHA rpadgivyHOTo MJIAHIIETY OJHOYACHO 3 3aCTO-
cyHKoM Kami mo3BoJisie BUKJIagauaM TaKOK IIIBUIIIIE
Ta eeKTUBHIiIIE ITepeBipATH Ta OIiHIOBATU POOOTH
CTYIeHTiB, BUKOHAHI Big pyxu Ta Hamiciaaui y Google
Classroom y Burasagi okpemux ¢ororpadiii um ¢o-
Torpadiii, Bkaagenux y PDF-¢paiinu. A came Takux
pobiT mepeBaskHa GiNBITiCTh TPU BUBUYEHHI BUIIOI Ma-
TeMATUKU Ta iHITUX MaTeMaTUUYHUX AUCIIUILIiH.

Y pobori [3] posraauyTOo pisHi THMIU Bimeo, AKi
MOJKHA BUKOPUCTOBYBATU Yy OCBIiTHBOMY ITpPOIleCi: Ha-
BuUaJbHi (inbMu, CTYAiMHI Ta HaATYpHI BimeoseKIrii,
BifleocKpaiibiHT, CKpiHKAaCTU, iHTepaKTUBHI Bimeopo-
JUKU TOIOo. 30KpeMa, BKa3aHo, M0 JOCUTDL YACTO BU-
KJIafauaMi BUKOPUCTOBYIOTHCA CKPIHKAcTu — Iud-
POBi Bimeosanmmcu BimomocTeil, M0 BUBOAATHCA HA
eKpaH KOMII'I0Tepa, Ta MOXKYTb CYIIPOBOIKYBATHUCS
rojocoBuMu KoMmeHTapamu [3, c. 25]. Ilpu Buriagan-
Hi MaTeMaTUYHUX AUCIIUILIIH CKPiHKACTH € MTOCUTh
3PYYHUM iHCTPYMEHTOM, OCKIJIbBKM MTO3BOJAIOTH HE
JUIe TEeMOHCTPYBATW TOCJiJOBHE BUKJAJAEeHHS Ha-
BUYAJIBHOTO MaTepiajay Ha BipTyaJIbHIN AOIIII Ta 03BY-
YyBaTU MOSCHEHHS IO HHOTO, ajleé TAKOK ITapaJieIbHO
BUKOPUCTOBYBATH 3a HEOOXimHOCTiI cTaHmapTHi ma-
KeTu OpuKJIagHux MareMatuuHux nporpam (Derive,
Eureka, Matlab, MathCad, Mathematica), 1o gatmors
MOJKJIMBiCTh BUKOHYBATH TUIOBI MaTeMaTWYHi OIle-
parii y YymcJIoBOMY Ta CUMBOJBHOMY Bufi. IIpakTuka
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TIOKAasye, 1[0 34 YMOBU BUKOPUCTAHHA 3TraJJaHUX IIPO-
TPaMHIX Ta TEXHIUYHUX 3ac00iB, a TaKOK BUCOKOI MO-
TUBAIil O HABYAHHA i JOCTATHLOTO PiBHA ITKIJIBHOI
MaTeMaTUYHOI IIiArOTOBKY 3400yBaui OCBiTH HeEImoraxo
CIIPABJIAIOTHCA 3 ONMAHYBAaHHAM MaTeMaTUYHUX IUC-
IMUILTiH, 110 BUKJagaloTheA AUCTAHIiiHO [2, c. 60].
Ille omgEUM Ba’KJIUBUM acIeKTOM HaBUAHHSA ITif
yac BillHW € IICUXOJOTIiUYHMI CTAaH YYaCHUKIB Ha-
BuajgbHOTO mporiecy. Ctpec, y AKOMYy mepebyBaioTh
Bci :kuTeni YKpaiHu, MOXKe HeraTUBHO BILJIMBATU Ha
3IaTHICTHh 3aCBOIOBATH HOBUI MaTepiaj Ta MOTUBAIIIIO
00 HaBUaHHA 3arajoM. Tomy, IK HIKOJM, aKTyajb-
HUM € IUTAHHSA ONTUMi3alii HaBYaJIbHOTO Ta IICUXO-
JIOTiUHOTO HaBaHTAYKEHHS AK IJIg 3100yBauiB ocBiTH,
TaK i AJa BUKJamauiB. 30KpeMa, BasKJIUBO OpraHi-
3yBaTHU OIiHIOBAHHS CTYAEHTiB TAKMM YWHOM, II[00
MiHiMiIByBaTH oA HUX MOMKJIMBI cTpecwu uepes Iel-
JaliHy BUKOHAHHSA 3aBJaHb, ITPOOJIEMHU 3 IMiAKJIIOUeH-
HAM 0 [HTEpHETY TOIMO, & TAKOK 3MEHIIUTU (Pisud-
He HaBaHTayKeHHA Ha BUKJANAYiB Iif yac IepeBipKU
pob6iT. OCHOBHOIO METOIO OI[iHIOBAHHA B YMOBaX IUC-
TAHI[INHOTO HaBYAHHA € He JIUIIEe KOHTPOJbh 3HAHbD,
a TaKOYK 3a0e3MMeveHHs 3BOPOTHOTO 3B’ A3KY BUKJIAIA-
ya 3i 3modyBauyaMu OCBiTH, ITI0 mepembavae HamaHHS
TiATPUMKYU, KOPUT'YBaHHA 3ac0o0iB Ta MeTOAiB HaB-
YaHHA y BUNANKY BUABJEHHA 1X Hee(eKTHMBHOCTI.
IloTouHe omiHIOBaHHS MOKHA 3MIMCHIOBATH B YCHill
1 mucpMOBiHl (hopmMax, 3aCTOCOBYIOUM TaKi #ioro Bum:
TeCTyBaHH:A, MPAKTUYHI Ta KOHTPOJIBHI poboTu, ycHi

cuiBbecimu Ta omuTyBaHHA ToIlmo. OcTamHiM uacom
y BUINiN IIKOJI IpU HiCYyMKOBOMY KOHTPOJIi yce
YacTillle movaJu 3aCTOCOBYBATH TECTU, OCKIJIbKU
BOHU € OCUTH 3PYYHUM BUJOM OIiHIOBAHHA AK IJIA
BUKJaauiB, Tak i gaa crygenTtiB. Ha BamximBocTi
3aCTOCYBaHHSA TECTiB AK 1HCTPYMEHTY OIliHIOBAaHHA
AKOCTi 3HAHb Ta ONTHMIi3allil HaBYaJbHOTO MIPOILECY
IpU BUKJIAJAHHI BUIIOI MaTeMaTUKU HAT'OJOIIEHO Ta-
KOK y pobori [4, c. 166]. B ymMmoBax BOEHHOTO CTaHY
BasKJIMBO OPraHidyBaTU TECTYBAaHHA TaK, I1100 CTYIEHT
Mir mpo#dTH HOro y 3pYYHUI AJA HBOTO Yac IIPOTA-
TOM BUB3HAUEHOT'O BUKJAJaueM IPOMIiKKY dacy, aje,
pasomM 3 THUM, TPUBAJICTH TECTYBAaHHA Ta KiJIbKicTh
cpo® MaloTh OyTH O0OMEKeHUMU 3a1Jid 00’ €KTUBHOCTL
ominku. Bukiazay TaKoK MOKe OpraHidyBaTH CaMOO-
IMiHIOBAHHA CTYJEHTAMM CBOEI YCIIiIITHOCTi, HaJaBIIIN
iM mpaBMJIBHI BifmoBiAi Ta po3B’sA3aHHA [IJIA camMoIle-
PeBipKU miciid BUKOHAHHA POOOTHU.

B ymoBax BoeHHOro uacy B YKpaiHi Hai6imbImn
06e31euHO0 i OOT'PYHTOBAHOIO € AMCTaHIliiHA (dopMa
OCBITHBOTO IIPOIlECY, IO IIOENHYE CUHXPOHHUUA Ta
ACMHXPOHHUU PEXUMU HaBUYAHHS 3 BUKOPUCTAHHAM
ir(opmaniiHO-KOMYHiKaitHUX TexHoJoTiH. [Ipu
BUKJIAJAaHHI MaTeMaTUYHUX OUCIIUILIiH, 3a MOMKJIU-
BOCTi, JOIIJIFHO 3aCTOCOBYBATHU CyYacHi mporpamMHi Ta
TexHiuHi 3aco0u, ONTHUMi3yBaT HaBUYaJIbHE Ta (hismu-
He HaBaHTAXKeHHS CTYINEeHTIiB i BUKJIagadiB Ta MOTH-
ByBaTu 3100yBauiB OCBiTH 10 HaBUAHHS, He3BaKaIOUU
Ha CKJAIHI »KUTTEBI 00CTaBUHM.
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MHAVYH IHhIHX31

METOAU PO3PAXYHKY RUL B KOHTEKCTI
HA®TOIA30BOI MPOMUC/IOBOCTI

RUL ESTIMATION APPROACHES IN
OIL AND GAS INDUSTRY

AHoOTaWif. BU3HAYeHHs 3a1MLWKOBO20 TepMiHy ekcriyatauii (RUL) Bigi2pae Ko4oBy posib y MpO2HO30BAHOMY TeXHIYHOMY
006Cny20BYBAHHI TA MPOGOBXKEHHI OPURiHAILHOR0 Yacy eKCryatauii, ki B CBOK Yepay go3BOAITbL MiHIMI3yBATH 4ac MpocTolo
nignp1eMCTBA TA YHUKHYTU HenepegbayyBaHuxX cUTYawii. B paMkax wiei cTaTTi Mi po32/1sIHeMO OCHOBHI METOGM PO3PAaXYHKY

RUL B KOHTeKCTi HaghT02a30B0i MPOMMCIOBOCTI.

Kniouosi cnoBa: 3anmiukosmii Tepmin ekcriayatauii (RUL), Ha$T02a308a NPOMUCIOBICTb, TexHidHe 00C/1y20BYBAHHS, MPO-

cHO30BaHe O6C/'IyEOByBGHHH.

Summary. Remaining Useful Life (RUL) estimation is one of the most important parts of predictive maintenance and original
life extension. It helps to minimize the downtime and to avoid the unpredictable situations. In this article we'll have a look the
main methods of RUL estimation in a context of oil and gas industry.

Key words: remaining useful life (RUL), oil and gas industry, technical maintenance, predictive maintanance.

BCTyII. BusHauenHa 3aJUIIKOBOTO TePMiHY eKc-
nayaraiiii (RUL) icuyrouux moTy:KHOCTEI Ta
TEeXHIUYHOTO OCHAIEHHA 3 METOI0 IPOJOBXKEHHA IX
TepMiHY eKcIiyaTallil BBasKa€e€ThCA OMHI€I0 3 HaAM-
6inpI TpuOYTKOBUX CTPATETil yIpaBIiHHA HadTOTa-
30BUX ImiagmpuemMcTBOM. [0 mepeBar IporHO30BaHOIO
TeXHIiYHOr0 00CIYyTrOBYBaHHA BiTHOCATH: 3MEHIIIEHHA
He3aIlJIAHOBAHOT'O IIPOCTOI0, YHUKHEHHA BUPOOHUINX
BTPAT, 3MEHIIEHHA IITKOAU AOBKIJIJIIO CIPUYMHEHOTO
pamToOBMMHU BiIMOBaMM.

Meronu BusHaueHHa RUL y madrorasosiii cdepi
BKJIIOUAIOTH B ce0e AK JeTepMiHOBaHi Tak i iMoBipHicHi.
Knacuuno npuiiHATO BUALIATH HACTyIHI migxoau [1]:
— (isuuHU;

— Ha OCHOBi HaHUX;
— 3gMimanuii.

Hocaimauku Axmansame @. (Ahmadzadeh F.) Ta
JIrounoepr dA. (Lundberg J.) TakoK BUAIISAIOTEH €KC-
mepuMeHTaIbHuN MeTon [2].

diznuHuUit MeTos mepeadavae GopMyJTIOBAHHS TEO-
PETUYHUX MaTeMaTUUYHUX MOJeJel IJid iHTepupeTartii
Jerpagallii TeXHIYHOTO OCHAIEHHA Ta MOJEJIIOBAHHA
MOaJBIIIOTO MOMKOAMKeHHA. lani momesi BKRJaoUa-
IOTh OIIIHKY CTaHiB BiIMOB TaKMX fAK IIOIIUPEHHS TPi-
IMTUH Ta KOopoaii, MmBuAKicTh 3HOCy, Totmio [3]. ¥V cu-
Tyalisx e TOYHIiCTh mepembaveHHA € HAA3BUUYANHO
BasKJIMBOIO i TOCTYII IO JaHUX € 00MerkeHUuM, (isuumi
Mozesi € xopoiuM BapianTomM. OfHieo 3 ixX mepeBar
€ MOMKJIMBICTH BKJIIOUATU JOAATKOBI CKJIaA0OBI mpu
MOJeJIOBaHHI, HATTPUKJIAA (PaKTOPU HABKOJUIITHBO-
ro cepemoBumia. Ili mozesi HepiAKO BuUpakarwTbCA
3a JIOTIOMOTOI0 nu(epeHIiaJIbHUX PiBHAHD i MOXYTh
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O0yTu BupimeHi aHaANXITUYHUM MeToZOM abo oOpaxyH-
KOM 3 OTJIAY Ha piBeHb iX CKJIamHOCTi. 3 iX momo-
mororo 3 BupaxoByBasu RUL mBapTOoBUX JIAHITIOTIB,
OigBOSHUX IIOMII, BUSHAYAJIHN CTYIiHL MAalOyTHHOI Je-
rpagamii BHacJigok Kopoasii Ta TpimuH, ¢GopmyBasIn
PiIlIeHHA IO IPOMOBIKEHHIO TEPMiHY eKCIlIyaTarii.

MeTon Ha OoCHOBiI JaHUX iIHKOPHOPYE BUKODPU-
CTAaHHA MeEPEe)Ki CeHCOpiB AJIT MOHITOPUHTY CTaHY
cuopAmKeHHsa. Omicaa mami orpuMaHi 3 ceHcopiB Ta
neAaki 3 momeseii (HanpkJian BaitieciBebka, Koxca,
perpecuBHi Momesi, TOI0) BUKOPUCTOBYIOTHCA AJIA
OI[IHKM 3aJIMIITKOBOTO Hacy eKcImyararii. 3okpema
Kannenbepr pospobuB MMOBipHiCHUN migxia BusHa-
uenHsa RUL Tpy0 gia nmeueit pudopwminry [4]. S3ampo-
TIOHOBAaHA METOMOJIOTiaA OyJia BUKOPUCTAHA AJA BU-
3HAaYEeHHA KOMYJATUBHOI MMOBipHOCTI BimMoBU, dac
no (hopMyBaHHA TPIIIUH Ta Yac IO BiIMOBH 3 OTJIAILY
Ha TepMminmu ¢pyHKIioHyBaHHI meui. Tako:x Kammen-
O6epr Ta MroHcTepMaH BUKOPUCTAJIN METOJ Ha OCHOBI
maHumx 1100 IMTPe3eHTyBaTU iHCTPYKIiIO IO BU3HAUEH-
"HI0 RUL pna peakTopy karanitTudxHOro pudopMiH-
ry y HadromepepobHomy 3aBoai [5]. Pobotu iHmux
OOCTiTHWKIB HAa OCHOBI JAHOTO METOAY CTOCYBAaJIVCh
RUL gpocenbHUX KiamaHiB, BIIuBY Koposii Ha RUL
KOKCOBUX ITeUell, 3aJIe’KHOCTi TOBIIWHU TPYOOIPOBO-
ny ta rioro RUL, Too.

3mimnanuit Mmetos OyB 3alIPOMOHOBAHUI 3 OTJIALY
Ha o0Me:keHHA OOMOBOX ITOIepenHiX MeTomiB — i-
3UYHOTO Ta Ha OCHOBi JaHux. 3i 3MimraHuM migxoaom
mepeBaru OJHOTO METOAY HiBeJIOITH HEJOJIKU 1HIIIO-
ro. Bin moegHye maHi orTpmMyBaHi 3 ceHCOPiB Ta maHi
Ha OCHOBi (hiBWMUYHUX pPO3PaxyHKiB, 100 chopmMyBa-
T HOBUH Ta Oinbmm edpekTuBHUH y BusHaueHHI RUL
cucreMu Habip maHUX. ¥ MOPCHKOMY (I1ebGhoBOMY)

HAIPAMKY Ha()TOra30BOi ITPOMUCIOBOCTI OYJIO TEeKiTh-
Ka mpallh KOoTpi 6asyBanuch Ha 3MiIllaHOMY Iigxomi
Ta 3Ae0iJbIITOT0 CTOCYBAJUCh MiATPUMKHU IIPOIlECY
npuiinarra pimtess. Hocaigauku [ixack Ta lllerHoH
HOoeqHANY aHAJITUUYHI MOl 3 ImapaMeTpru30BaHOI0
TeXHIKOI0 TeXHiuHOTO orJaxy 1100 nepenbauntu RUL
Tpy06 pedopmartopy [6]. Hayxosens Hicran [7] za-
MIPOTIOHYBAaB MOJeJb Iepea0avueHHs M/ BU3HAUEHHSA
RUL ppocenpHuUX KJanaHiB Ha miaaTdopmi, mo mifg-
IaeThbCcA eposil CIPUUYMHEHO] ITiICKOM Yy CBEPIJIOBUHAX.
Tona Ta Hicrag [7] sampomoHyBaJau AiarHOCTHUYHO-
TMPOTHOCTUYHY Mozesab aAyasa nepenbauvenuasa RUL Ta
TeXHIUYHUI CTaH JPOCEeJbHUX KJIAallaHiB y HadTOraso-
BUX mIaT@opMax.

ExcnepumenTanbHUN miaxin mepeabauae 36ip ma-
Hux i nepenbdavenusa RUL Ha ocHOBI eKcriepuMeH-
TiB. Ile m03BOJIsAE oTpUMAaTH GiNBIII TOUHY PEIIpPe3eH-
TaIio Ta PO3YMIiHHSA eKcIIyaTarii Ta 3MiHU cTaHy
TeXHIiUHOTO OCHAINleHHA. TumoBuit mpoiec 6a3yeThea
Ha 3icTaBJIeHHI JaHUX OTPUMAHUX 3 IPUIIBUAIIEHOTO
tectyBaHHA (ALT) y nabopaTopHNX yMOBax Ta TECTO-
BUX YCTaHOBOK, AKi iMiTyIOTH peayibHi yMOBU.

BucHOBOK. ByJio posriisHyTO OCHOBHI BUAM ITiTXO0-
IV O BUSHAUEHHA TEPMiHY 3aJIUIITKOBOI €KCILTyaTaIii
(RUL). ITigmiTumo 1110 GifBITiCTh AOCHiTHUKIB CXU-
JAAITHCA 00 (hiBMYHOTO METOAY Ta METOAY Ha OCHOBI
mauux. OgHak GiJbHIiCThL TAKM CXUIAAETHCI M0 (i-
suyHOro Metony. Hocaimumk Xokcrasn migmiuae, 1Mo
3 OTJIALY Ha OOMEeKeHHM HOCTYIN MO0 AKiCHUX TaHUX
B Mexxax HadTOrasoBol IPOMUCIOBOCTi, dismuHMii
nigxin BusHaueHHa RUL e maibinpin BpaamM IJis
aHaJi3y mpomoBiKeHHA TepMiHy ekcmayaraiii (LE).
OCHOBHOIO TIPUYUHOIO ITHOTO € Te, IO AAHWM MiaxXim
BUMAarae MeHIle JaHUX Yy IOPiBHAHHI 3 iHMIUMH.
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JNNIOTICTUKA B CUCTEMAX ABTOCEPBICY
LOGISTICS IN CAR SERVICE SYSTEMS

Lia/IbHAM 3HAYEeHHSIM; 3 ABTOCePBICOM MOB’A3aH0 80% MeLKAHLIB YKpaiHu — 30-35 M/IH. BAACHMKIB ABTOMODIIB, KOXeEH 3 AKNX
KOPUCTYETbCS MOCY2aMy aBTOCEPBICY 3-5 pasiB MpoTS20M POKY. Lie 03HauaE, Lo napk NpuBATHNUX ABTOMODINIB, fIKi CTAHOBUTD
6inbLu 10 MAH. WT. BUKOHYE 30 Levi nepiog Big 30 go 50 MAH. noi3gok Ha CTO.

BHyTpiluHsa no2iCTMKa aBTOCEPBICY — Lie npoLec B3AEMOGIi CMOXMBAYIB HO HAGABAYIB NOCIYye.

B uinomy e cyTTeBi BUTPATH CNOXMBAYIB MOCTYe, MOTpeba B CKOPOYeHi IKMX 04eBUGHA. BUPILLeHHS MUTAHHS ONTUMI3avii
JI02ICTUYHMX MPOLIECIB — CTBOPEHHS ONTMMA/IbHOI BUPOOHUYOI CTPYKTYpy aBTOCEPBICY, TOOTO TAKO20 PO3TALLYBAHHS Nignpu-
EMCTB ABTOCEPBICY, Py KOMY TPAHCIOPTHI BUTPATH CNOXMBAYIB MOCay2 OYgyTb MiHIMAIbHUMK. B CTATTi po32/151gatoTbCs Me-
TOgW BUPpiLLeHHs! Liei 3agayi.. [IPOaHANi30BaHO GakTopy, SKi CAPUSIOTh BUPILLeHHIO 3agay BHYTPILIHbBOI 102ICTUYHOI cucTemM.
Po3kpuTO akTopu po3TaiLyBaHHs NignprMeEMCTB aBTOCePBICY Ha 3aceieHili TepuTopii 3 MeToo ONTUMI3ALl 102ICTUYHNX Xapak-
TepUCTUK NpoLiecy B3AEMOGIi CMOXMUBAYIB 3 HAGABAYAMM MOC/YR.

Merta. MeTa cTatTi — NpoaHanizysatu ¢akTopu, siki CApUsIOTb BUPILLEHHIO 3agay BHYTPILLUHBOI 102ICTUYHOI CUCTeMM Ha OC-
HOBI B3UEMO(iIO CMOXMBAYIB TA HAGABAYIB NOC/Y 3 M02/1AGY J0ICTUYHMX NPOLIECIB 3 METOIO 3aN0YATKYBAHHSA TEOPETUYHUX TA
NPAKTUYHNX GOCAIgXKeHb B HAMPAMKY ONTUMI3aLii 102iCTUYHMX npoLeciB. HeobXigHICTb gocaigxeHb 00yMOB/IeHa HEOOXIgHICTIO
CKOPOYeHHSs TPAHCIOPTHUX BUTPAT CIIOKMBAYIB TA HACY MPU KOPUCTYBAHHSA MOCTy2AMM ABTOCEPBICY.

MeTogu Ta matepiann. BusHaueHHs ¢i3nuHoi Ta TeopeTnyHoi CyTHOCTI 3agayi. AHAAI3 i cuHTe3 pakTopis. AHaNI3 cTaTuC-
TUYHUX GAHMX.

Pe3ynbTatn gocnigxeHb. BUpobHM4a CTPyKTypa aBToCcepBicy — CyKyMnHICTb NigNpUEMCTB 3 00C1Y20BYBAHHS Td PEMOHTY dB-
TOMOOI/IiB Ta HAGAHHS NOC/Y2 ABTOCEPBICY, IKA CIPUIMAETbLCS CNOXMBAYAMM 3 N02/IS1GY MOXIMBOCTI MigTPUMYBAHHS TEXHIYHOI
crpaBHocTi aBTomMo0ins. CAPUIHATTS COXMBAYAMM ABTOCEPBICY 3A/1eXUTb Big TO20, HACKIbKM 3py4HO po3TaioBaHi CTO,
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aKka mixx CTO BIgCTAHb, 41 HAGAE cepBiC HeOOXigHI MOCTy2u, Yn MaloTb NOCAY2K BigNOBIGHY SKICTb, Yn MAtOTb MigNpUEMCTBA
aBTOCepBICY MPUIAHATHWIA pexxum poboTH, 4n BUKOHYe CTO 3aMOB/IEHHS CBOEYACHO, BUPOOHMYA CTPYKTYPa MAE 3agOBO/bHATH
nepepaxoBaHmMmM BUMOAM.

3 no2nsgy BUpOOHNYOI CTPYKTYpU ABTOCEPBIC — Lie CYKYMHICTb MAIMX HE3ANXHUX MigNPUEMCTB Yu KOPMOPATUBHUX CTPYK-
TYp, HAMPUKAAg, guaePCbKUX Mepex, KOXKHA 3 AKX CTBOPIOETbCA He3ANeXKHO Big IHIWMX TA KOXHY 3 AKUX LIIKABAATb, nepus 3a
Bce, npubyTKy.

AKTYQ/IbHICTb MUTAHHS POPMYBAHHS BUPOOHNHYOI CTPYKTYpu 00YMOB/IEHO TUM, LLO aBTOCePBIiC YKpaiHu npauioe B yMOBax
PMHKY, O PO3BMBAETLCA. Ha WiV CTAgii 3ak1agarTbCcs 1020 OCHOBU. SIKLLO 3 CAMO20 MOYATKY He BUPILIMTYI NUTAHHS 100YgoBu
edeKTUBHOI BUPOBHNYOI CTPYKTYpH, BUPABMTY ii CTAH Oyge ckAagHo.

[pakTuka po3BUTKY ABTOCEPBICY CBIGYNTb NPO Te, L0 BiH (Lieil po3BMTOK) OygyeTbCs BUHATKOBO HA Oi3HeC-iHTepecax iHBec-
TOPIB TA € MAJI0 KEPOBAHMUM 3 1102/1GYy BTPYHAHHA OP2AHIB yrpasiHHA. CUTYaLis CKAAGAETbCA TAKUM YNHOM:

bazatuii aBTocepsic gegopmye cMcTeMy TOMY, L0 MAE MOXIMUBICTb He paxyBATMCA 3 BUMO2amu, BigHMIT — TOMY, L0 He MAE
MOX/IMBOCTI BPAXOBYBATH Lji BUMOR. B pe3y/bTaTi M1 MAEMO aBTOCEPBIC, AKMI He BIgnoBIgae BUMO2AM MAPKY, a TAKOX BUMO-
2aM KpuTepiiB Ta MOKA3HMKIB /020 egekTUBHOCTI. Hanpuknag, y M. Kuesi Ha 37002 aBTomMobiniB «ToioTa» HapaxoByeTbCs 5
gunepiB 3a2a/1bHOK0 MOTYXHICTIO 75 NOCTiB (495 aBToM0bINiB /NOCT), a B M. PiBHe Ta MUKONAEBI, Ta iHLWMX MICTAX B3a=2ai HeMae
Hi gunepi, Hi PEMOHTHUKIB «ToOTU». Y M. Knesi Ha 34095 aBTomMo0iniB «DobkCBA2eH» HAPAXOBYETbCA 7 gUepiB 3a20/1bHOI0
NOTY)XHICTIO Ginblue 150 MocTiB, i B TOM e 4ac Takui aBTOCEPBIC BiGCYTHIN y nepeBaxHii GinbLIOCTi MICT YKpaiHu. 3 iHLI020
6oky, B M. Knesi HapaxoByeTbcs binbLy 2000 He3anexxHux aBToCepBiciB, a Ha BigcTaHi 60-100 km Big M. KneBa aBTocepsic He
nowmpere asutie.

BogHouyac BpobHM4a CTpYKTYpa, SIKLLIO BOHA BXe CTBOPeHd, He Mose OyTH 3MiHeHd | waugiue byge nignopsigkoByBaty cobi
noganbLumnii po3BMTOK ABTOCEPBICY. [JonyLLeHi Ha MoYaTKOBIN CTagii pO3BUTKY MOMUIKKM OYqgyTb BIIMBATH He INLLE HA Tenepill-
Hili aBTOCepBIC, a i N0gaIbLLINIT 1020 PO3BMTOK. TOMY HAVMKpALLY 102ICTUKY 3abe3nedye ONTUMAnbHA BUPOOHNYA CTPYKTYPA, PO
(opMyBaHHS SIKOI 1igeTbCs B gaHiii CTari.

lMepcrekTuBu. Po3pobka $yHgameHTanbHNUX OCHOB npob/iemu. [lekoMno3unuis 3agay Ha pe3y/bTati. Po3pobka npakTmy-
HUX peKoMeHgauii gns npuiuMardmx pilieHHs. Y4actb B peaniauii npono3unuin. MocTiiHe BGQOCKOHAEHHS 3 ypaxyBAHHAM 3MiH
Ta BUMOR2 PUHKY.

OCHOBHG 3agaya cTaTTi Noas2ae B TOMY, 100 po3KpUTU GaKTOpy po3TALLyBAHHS MigNPUEMCTB ABTOCEPBICY HA 3ACeEHil
TepUTOPIi 3 METOK BU3HAYEHHS I0_2ICTUYHNX XAPAKTEPUCTUK NPOLIeCy B3AEMOGIi CNOXMBAYIB 3 HAgasayamu nociye. KinbKicTb
nignp1EMCTB 3aN1eX1Tb Big iHBECTMLViHOI IPMBAGAMBOCTI aBTOCEPBICY HA TepuTopii. [Py LIbOMY 3a aKTOPaMU PO3TALLYBAHHS
BUGi/IeHi TaKi TUMY aBTOCEPBICHUX MigNPUEMCTB:
~ gUIepCbKi LeHTpu;

- MignpueEMCTBA He3anexHo20 asTocepsicy (Automotive Aftermarket), gns sikux kputepiem Bubopy Micusi po3TalLyBAHHS €
KNiEHTCbKMIA pagiyc, Tob6To BIgCTaHb, KK BiggaioTb NepeBazy penpe3eHTaTBHA YaCTKA KIEHTIB;
- NignpMeMCTBa, gsl IKMX OCHOBHUM KpuTepiem BUOOPY € KICTb BUKOHAHMX POBIT T 2apaHTisi IKOCTI, 10 00YMOB/IEHO CK/1ag-
HICTIO Ta BE/IMKOIO BAPTICTIO PEMOHTY;
— MignpMeEMCTBA 3a MPUHLMMOM «gOMALLUHbO20 GOKTOPA», KpUTePIi epeKTUBHOCTI pO3TALLYBAHHS SIKUX B LI/IOMY He BU3Haue-
HWIA; gOBIPA TA HA ii OCHOBI CTOCYHKM, 5IKi MiGTPUMYIOTbCS HA HEOPMA/IbHIV OCHOBI | € NOCTIMHUMM TA HE /nLLe giToBUMM.
KnrouoBi cnosa: aBTocepsic, 102iCTKA, 102ICTUYHA CUCTeMd, PO3TALLYBAHHSA MigNPUEMCTB ABTOCEPBICY.

Summary. Introduction. The relevance of the field of car service, the logistical problems of which are considered in the arti-
cle, is due to its social significance; 80% of the residents of Ukraine — 30-35 million car owners, each of whom uses the services
of a car service 3-5 times during the year, are connected with the car service. This means that the fleet of private cars, which is
more than 10 million units. performs from 30 to 50 million trips to service stations during this period.

Internal logistics of a car service is a process of interaction between consumers and service providers.

In general, these are significant costs of service consumers, the need to reduce them is obvious. Solving the issue of opti-
mization of logistics processes — creation of an optimal production structure of a car service, i.e. such location of car service
enterprises, in which the transport costs of service consumers will be minimal. The article examines the methods of solving this
problem. The factors that contribute to solving the problems of the internal logistics system are analyzed. The factors of the
location of car service enterprises in the inhabited territory are revealed in order to optimize the logistical characteristics of the
process of interaction between consumers and service providers.

Purpose. The purpose of the article is to analyze the factors that contribute to solving the problems of the internal logistics
system based on the interaction of consumers and providers from the point of view of logistics processes in order to initiate
theoretical and practical research in the direction of optimization of logistics processes. The need for research is due to the need
to reduce consumer transport costs and time when using car service services.

Methods and materials. Determination of the physical and theoretical essence of the problem. Analysis and synthesis of
factors. Analysis of statistical data.

Research results. The production structure of a car service is a set of enterprises that service and repair cars and provide
car service services, which is perceived by consumers from the point of view of the possibility of maintaining the technical con-
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dition of the car. Consumers’ perception of a car service depends on how convenient the service stations are located, what is
the distance between the service stations, whether the service provides the necessary services, whether the services have the
appropriate quality, whether the car service companies have an acceptable working mode, whether the service station fulfills
orders in a timely manner. The production structure must satisfy the listed requirements.

From the point of view of the production structure, a car service is a collection of small independent enterprises or corporate
structures, for example, dealer networks, each of which is created independently of the others and each of which is interested,
above all, in profits.

The relevance of the issue of forming a production structure is due to the fact that the car service of Ukraine operates in the
conditions of a developing market. At this stage, its foundations are laid. If the issue of building an efficient production structure
is not resolved from the very beginning, it will be difficult to correct its condition.

The practice of car service development shows that it (this development) is built exclusively on the business interests of
investors and is poorly managed from the point of view of the intervention of management bodies. The situation is as follows: a
rich car service deforms the system because it has the opportunity not to take into account requirements, a poor one because
it does not have the opportunity to take these requirements into account. As a result, we have a car service that does not meet
the requirements of the fleet, as well as the requirements of its performance criteria and indicators. For example, in the city of
Kyiv there are 5 dealers with a total capacity of 75 posts for 37,002 Toyota cars (495 cars / post), while in the cities of Rivne
and Mykolaiv and other cities there are no Toyota dealers or repairmen at all. In the city of Kyiv, there are 7 dealers with a total
capacity of more than 150 posts for 34,095 Volkswagen cars, and at the same time, such a car service is absent in the vast
majority of Ukrainian cities. On the other hand, there are more than 2,000 independent car repair shops in Kyiv, and car repair
shops are not common at a distance of 60-100 km from Kyiv.

At the same time, the production structure, if it has already been created, cannot be changed and will rather subordinate
the further development of the car service. Mistakes made at the initial stage of development will affect not only the current
car service, but also its further development. Therefore, the best logistics is provided by the optimal production structure, the
formation of which is discussed in this article.

Prospects. Development of the fundamental foundations of the problem. Decomposition of problems into results. Develop-
ment of practical recommendations for decision makers. Participation in the implementation of proposals. Continuous improve-
ment taking into account changes and market requirements.

The main task of the article is to reveal the factors of the location of car service enterprises in the populated area in order
to determine the logistical characteristics of the process of interaction between consumers and service providers. The number
of enterprises depends on the investment attractiveness of the car service in the territory. At the same time, the following types
of car service enterprises are distinguished by location factors:

- dealer centers;

- independent car service enterprises (Automotive Aftermarket), for which the criterion for choosing a location is the customer
radius, i.e. the distance preferred by a representative share of customers;

- enterprises for which the main selection criterion is the quality of the work performed and the quality guarantee, which is due
to the complexity and high cost of repairs;

- enterprises based on the «<home doctor» principle, the criteria for the efficiency of the location of which is generally not de-
fined; trust and based on it relationships that are maintained on an informal basis and are permanent and not just business.

Key words: car service, logistics, logistics system, location of car service enterprises.

Hoc'ra}mmca npoo6aemu. IIpobiema aBTOCEPBiCY,
AK BaXKJMWBOI CKJIaM0BOI chepu 0OCTyTrOByBAHHSI
aBTOMOOLJIiB Ta MiATPUMYBAHHA iX TEXHIUYHOTO CTaHY
IIPOTATOM KUTTEBOTO IUKJY € aKTYaJIbHOIO Ta BaYKJIM-
BOIO 3 TIOTVIANY Oe3leKy BUKOPUCTAHHA aBTOMOOLIiB.
IIpobGsiemu aBTOCEPBiCY ITMPOKO BUCBITJIIOIOTHCA B HAY-
KOBHUX Ta OPAKTUYHUX BuAaHHAX. [1if1 mpobsemi npu-
CBAYEHI TeopeTuuHi podoTH A.T.H. mpodecopa B.II. Ma-
TeliunKa Ta O.T.H., mpodecopa Taparnmymku JI. A.,
HaAYKOBi Ta MpaKTUYHI BUJAHHA K.T.H. Ao1eHTa MapKo-
Ba O.[], mpakTtuuni Buganua Bosarina B. B. [9], HaykoBsi
Ta IPaKTUUHI po3pobKu Kadenpu aBrocepBicy CaHKT-
IleTepOyp3bKOro eKOHOMIYHOTO YHiBEPCUTETY Ta iHIHUX.
IluraspHa onTuMmisaril po3ralryBaHHA ITiAITPUEMCTBA
aBrocepsicy nmpucBaueri podoru ITEMI — IenTpanbHo-
I'0 eKOHOMiKO-MaTeMaTUYHOTO iHCTUTYTY aKageMii HayK
Pocii. Ase muTaHHSA JIOTICTUKY B aBTOCEPBici goci He

OyJIO TIpeIMeTOM MOCaimKeHb. HayKoBi mocurimxeHHA
B I[bOMY HAUPAMKY CIIDAMOBAHI Ha BUPIIIIEHHA BaK-
JUBUX TEOPETUUHUX i MPAKTUUYHUX 3a[1aU Ta IpodIemM
B rajysi B3aeMomii cro:XmWBadiB Ta HaJaBaUiB IIOCIIYyT
He3aJeKHO BijJ IIpeaMeTHOI raiysi ix 3acTocyBaHHA.

Mopgens (hopMyBaHHA BUPOOHUYOI CTPYKTYpPH

B mayxkoBili giTepaTtypi mix uac (opmMyBaHHSA BU-
POOHMYOI CTPYKTYPHU Ta BUPOOHMUOI MOTYIKHOCTI
y OyIOb-aKil ramysi BUKOPUCTOBYIOTh MOJEJI TOTIUTY
Ta MOTr0 MPOrHO3yBaHHA. B IX OCHOBIi JIe}KUTH cTa-
TuCTUKa MuUHyaux nepioxis. Ili mozesi mocrarHBO
CKJIAIHI 3 IOIJIALY aHalidy (haKTOpPiB Ta OTPUMAHHA
CTATUCTHYHUX JAHUX. X TOUHICTH TMM MeHIIa, YUM
CKJIaAHIIIa MOAeab Ta YuM Oijibie (haKTOpPiB BOHA
BpaxoBye. IlosAcHIOETHCA 1€ BipoTimHUM XapaKTepoM
KOYKHOTO0 (haKTOpy Ta HOT0 BUIIAAKOBICTIO.
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TI'imoTesa, AKa MOKJaJeHa B OCHOBY METOAUKM IIO-
OyImoBU BUPOOHUYOI CTPYKTYPU aBTOCEPBiCY, 3BOIUTH-
¢S T0 BUKOPUCTAHHS 0i0JIOTiYHOTO 3aKOHY PiBHOBaTH.

Byns-aka cucrema, piBHOBara AKOl IIOpPYyIIIeHA,
nparHe IOBEPHYTHUCA IO IONepeaHBOro cTaHy. IIpar-
HEHHA CHUCTEMU ITIOBEPHYTHUCS O CTaHy PiBHOBaru BU-
paskaeThcAa uepes IEBHI HACJiIKU: HecTada cepBicy
Bejle 0 MOTipIITeHHA TeXHIYHOTO CTaHy aBTOMOOLJIB,
BiICYyTHICTb HMigAIPHUEMCTB aBTOCEPBiCYy Beze IO 3poOC-
TAHHIO BUTPAT Yacy Ha obcayroByBaHHs. Tomy, AK
0 MU He BUPIIIyBajaW NUTAHHA BUPOOHWUYOI CTPYK-
TYypU aBTOCEPBicy, OomITHMAaJJbHOIO BOHa Oyae y pasi
BiAIOBIAHOCTI MOTYXXHOCTL Ta il CTPYKTYPH BEJIUYMHI
Ta CTPYKTypi momuty. Tak aK i mapk aBTOMO0imiB,
1 aBTOCEpBiC IOCTIHO PO3BUBAIOTHCS, PiBHOBAra Mae
OyTH AWHAMIYHOIO Ta MOCTifHO migTpumyBaTucs. s
IIHOTO B CaMili CMCTEMi Ta B 30BHIIIITHBOMY CEPEOB-
m1i MamTh OyTH MexXaHi3MHu, AKi BiAC/IiZKOBYIOTH Ta
BUIIPABJIAIOTH BiXUJIeHHA BiJ piBHOBAru Ao iX IIpO-
ABY uepes pesysabTaTu. KilbKiCTh «BOBKIiB Ta 3aiiIliB
y Jiici» € peryJboBaHUI IIPOIleC, IOCTiNiHO HiATPUMY-
BaHOI piBHOBaru.

SKuM YmHOM MOJMKHA HifTPUMYyBAaTU PiBHOBATY
Mi’X TapKOM aBTOMOOiIiB, BUPOOHMUNMHU IOTY KHOC-
TAMU Ta BUPOOHUYOIO CTPYKTYpPOIo aBTocepBic? [lia
IIHOTO MOYKHA BUKOPHUCTATU AOCTATHBO IIPOCTY B3a€E-
MOZil0 ABOX (PaKTOPiB:

— Kiavikocmi agemomo0inié na Km? ma nomyxucHocmi
asmocepgicy mex Ha km®. OueBUIHO, IO IIi JBA
(darTOpu He MAITh (PYHKITIOHAJTBHOI 3aJ1€KHOCTI,
a JIMIlle MaroTh MEeBHY KOPEJAIiI0: «3i 3pocTaHHAM
mapKy BiAIIOBiIHO Mae MeBHUM YMHOM 3POCTATH
TOTYXKHICTH aBTOCEpBicy i HaBmaku» [4].

ABTO/KM* ¢=5) TloTy:KH/KM

Iocepeso: po3pobIeHO aBTOPOM

Yomy rimoresa Ipo 3aKOH PiBHOBAru € 3pyUYHUM
3ac000M BUPIIIEeHHA TUTAHHA BUPOOHUYOI CTPYKTYPU
aBTocepBicy? Ilo-mepire, KiabKicTh aBTOMOOiLTIB Ha
KM? € ysaraJbHEeHUM MTOKasHUKOM momnuty. Ilo-apyre,
3aBIKIU MOXKJINBO BUBHAUUTH 30HY OOCIyrOBYBaHHAI,
sKa BUMipoeThes B KM2. ITo-Tpere, MOKHA BUPIIIU-
TH MUTAHHA B3A€EMHOTO PO3TAIllyBaHHA CTAHIIil, 1X
KiJTBKOCTI Ta OAMHWYHOI IMOTYKHOCTi y 3aJ€KHOCTIL
BiJl K1JIBKOCTI KJi€HTiB, AKi BimmaroTh mepeBary Imes-
Hitt CTO (roedinienty moansrocTi). Ilo-ueTBepre,
BU3HAUYUBIIU BiJIcCTaHb, AKil Biggae mepeBary KJi€HT
miJ Yac KOPUCTYBAHHA CTaHIli€l0 (KIi€HTChKUI paji-
yc), 3aBMKAU MOKJIMUBO HifibpaTu TaKy MOTYKHiCTH
CTO, aka 6 BimmoBimasa KJIi€eHTCHKOMY pajiycy Ta
Taky 30HY (i pazmiyc) ii o6cayroByBanHsA, 3a AKOI KJIi-
€HTCBLKUI pamiyc OyB O6u OiJbIIHiT PO3PAXyYHKOBOTO
paxmiycy obcayroByBauuAa. O0na 3 umoz modeni —
po3paxyrrosuil padiyc 30HU 00CAY208YBAHHA CMAH-
uil 0008°’43K060 mae Oymu MEeHWUM KAIEHMCbK020
padiycy. (Rxa Rr)

20

Bupo6rnuuwa cmpykmypa aémocepéicy — Iie BU-
pobHMUaA cucTeMa, AKa BUKOHYE (PYHKIIII PO3BUTKY
aBTOMOOIJILHOTO MapKy Ta 3abe3meuye TiATPUMKY
TEeXHIYHOTO CTAaHy TPAHCHOPTHUX 3aC00iB IpOTATOM
BCBOT'O TEPMiHY iX BUKOPUCTaHHA.

Bona xapakTepusyeThCsi HACTYITHUMYU CKJIATOBUMU:
e 3araJbHOIO0 MOTYJKHICTIO aBTOCEPBiCYy B IijioMy, AKa

BifmoBizae morpebaM mapKy, IO 3HAXOAUTHLCS B €KC-
mIyaTallii Ta BUMipioeThbCcs KibKicTio aBTOMOOiTiB,
AKI MoKe OOCTYKUTH JaHa MOTYKHICTHL IPOTATOM
TmeBHOTO yacy (HampuKJaL, POKY) UM KiJbKicTio
BUPOOJEHUX HOPMO-TOAMH TPYAOMiCTKOCTI 06Cy-
TOBYBaHHS Ta PEMOHTY aBTOMOOiJIiB Ha TepuTOpii;

e KiJIbKiCTIO Ta MOTYKHICTIO KOHKPETHUX CTAaHIIiH,
InJiepiB, aBTOIEHTPiB, CepBic mapTHepPiB, aBTO
MalicTepeHb, IYHKTiB 00CJIYyTrOBYBaHHSA, 3 SKUX B
CYKYITHOCTi CKJIaaeThbCA 3arajibHa IOTYKHICTh Ta
CTPYKTypa aBTOCEPBiCY;

® IIOTYKHICTIO Ta CTPYKTYPOI AMJIEPCHKUX MEPEX
OpeumiB, odimitino un He ohilifiHo ITpPeaCcTaBICHUX
Ha Tepuropii;

® CTPYKTYPOIO Ta IOTYKHICTIO MifIIPUEMCTB, Maili-
CTepeHb, MYHKTIB 00CJIyTOBYBaHHSA HE3aJEKHOTO
aBTOCEPBicy;

e IIIBLHICTIO IOTY XHOCTEH (mmocTiB) Ha KM? 3acee-
HOl TepuTopii Ta miabuicTio CTO mHa KM? Tiel &
TEePUTOPii;

e DiBHOMIPHICTIO IIOKPUTTS 3acejeHol TepuTopii mo-
TY»KHOCTSMU aBTOCEPBicy, AKa O3Hauae, II[0 30HU
obcayroByBaHHA KJieHTiB KoHKpeTHUMU CTO mpu-
MMUKAIOTL OJHA OO0 OZHOI Ta MiK AKMMU He iCHye
BiJIbHOI Bijf 30H 00C/IyTrOBYBaHHSA TEPUTOPii, a TaKOXK
BiICYTHiCTIO HAAMipHOTO HAKJaJaHHA 30H 00CIyTO-
ByBaHHA pisHux CTO 3a paxyHOK BEJIUKOI ITiJIBHOCTL
Ta MaJIoi BicTaHi MiK HUMM;

® BilCTAHHIO Mi’K CTaHIIiAMU, KM;

® PO3MOJiJIOM ITOTYKHOCTE! aBTOCEPBiCY MiK Aumyiep-
ChKUMHU Ta He3aJeXHUMU CTAHIIisIMH, CIeIliaJjiso-
BaHUMU 3a BuUAaMu polbiT i MmapkamMu aBTOMOOiIiB
ta yHiBepcambHuMUu CTO;

e (popmoro opranisarii B3aemofil Ta ymMmoBaMu KOH-
KYpeHIIil piSHUX TiATTPUEMCTB Ta CTPYKTYP aBTO-
cepsicy;

e yHiBepcaJrizalliero Ta cmerriagisaii€ro CTaHIIN TeX-
HiYHOTO 00CJIYyTOBYBaHHS 3a MapKaMU;

e yHiBepcaJsisalier Ta creriangisali€ro cTaHIlii Tex-
HiYHOTO 00CJIYTOBYBAaHHS 3a BUIAMU POOIT.

Moxcna udirumu 6upobrUYy cmpyKmypy aémo-
cepgicy Kpainu, obaacmi, micma, mepumopii puRKo60L
sidnosidanvHocmi, 6y0v-AK0i 3aceseHol mepumopii.

Iline 6upob6HU™Ol cmpyKkmypu aémocepaicy —
3a0e3meUueHHs COIiaJbHO-eKOHOMIUHOI e(heKTUBHOCTI
aBToMmoOimizarii. Ile osHauae, 1110 aBTOCEPBiC Y IIiJI0-
My Ta Horo BUpOOHWYA CTPYKTYypa, 30KpeMa, IIOBUHHI
3a0€3IeYnTH YMOBHU AJIA ONTUMAJIbHOTO PO3BUTKY Ta
BUKOPHCTAHHA TPAHCIOPTHUX 3aco0iB. «OnTUMAaIbHAa
BUPOOHMYA CTPYKTYypa aBTOCEPBicy MOBMHHA BiAIO-
BimaTu KpurepiaMm edeKTHUBHOCTI aBTOCEpPBicy» [6].
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B ocroei modeni nexcumdb nonum ma 1020 cmpyk-
mypa.
IHonum = F(Ac, Tec, Ai, Ie, Ak, ln, I[34),

me: Ac — KinmbKicTh aBTOMOOINIB Ha 3acesieHiii Te-
puTopii;

Tc — TepMmiH cay:x0u aBTOMOOiTiB;

Lz — mipobir aBTOMOOiTiB 3a DPiK;

Ax — aricTs mocayr;

IIn — mina mocuayr;

IJ3w — mina 3anacHUX YacTHH.

B kinmeBomy pesyibTaTi peasisoBaHUUN IIOTUT
BUPAaYKAETHCA ¥ BapTOCTi YU B TPYAOMICTKOCTL BUKO-
Haumx pobiT. [lomuT y BapToCTi — I1e cymMa AOXOIiB,
AKi OTpUMYye aBTOCEPBiC 3a HaJaHI MOCJYTHU, ¥ TPYIO-
MiCTKOCTi — Iie KilbKicTh BUPOOJIEeHNX HOPMO-TOINMH,
4y KijgbKicTh aBTOMOOLIE3aI3miB.

Mopeni monuTy IMMPOKO 3aCTOCOBYIOTHCA B IIPAK-
tuii. IIpocriie 110 3amavy MOKHaA PO3B’A3aTH Ha
OCHOBIi MOJaHHA IIOMUTY, AK y3araJbHEHOI BeJTUYUHHU,
BUpPaKeHOl uepes IiJIbHICTh MapKy Ha TEPUTOPii 00-
cayroByBauHA (A/xm?). IlinbHiCTE MTAPKY € y3araib-
HeHUM nokas3HukoM. Ilonut BupaskaeTbcsa MIiIBHICTD
mapKy Ta kKoeiuyienm JnoaavHocmi kaieumis. Koe-
(imieHT JOANBHOCTI BUBHAYAETHCHA, AK BiJHOIIEHHA
dakTuunoi KinbkocTi KiaieHTiB CTO mo mapky aBTO-
Mo00i1iB B 30HiI obcayrosysaumua CTO.

KoedimnienT moanpHOCTI MOKe KonmBaTucsa Bim 1
mo 0. HMoro (arkTUUYHaA BeIMUYMHA 3aJIEKUTD BiJ mepe-
Bar, AKi HamaioTh KiaienTu KoukpetHint CTO. B mimo-
MYy, BeJIMYnHA KOe(il[ieHTY JOATBHOCTI 3aJI€KUTDH Bif
cuiBBigHOMIEHHA (PAKTUUYHOTO Ta IIOTEHIITHOTO TO-
OUTYy, iHAKIIe KayKy4M, BiJl CIiBBiTHOIIIEHHS IIOIIUTY
Ta TexHiuHOol moTpebu B 00CIyroByBaHHI Ta PEMOHTI.

Mosxua momycTuTu, IO IIJIBHICTH MapKy Ha Te-
putopii o6cayroByBaHHa Ta Koe(illieHT JOAIBHOCTI
KJIIEHTIB BUpa’sKae BCIO CYKYIHICTH (haKTOpiB, Iepe-
paxoBaHUX B IIPUKJIALAl, 1 miit misbHOCTI BigmoBimae
TeBHA TOTYKHIiCTh aBTOCEPBicy, AKa MOKe OyTu op-
raHisoBaHa B JesdKi BUPOOHUYI OOWHUITI, HATTPUKJIIAT,
aBTopusdoBaHui um Hezase:xHi CTO, cmemianmizoBani
aBTO MaMCTEpHI UM MyHKTHU 00CIyrOByBaHHA.

Homyxucnicme/km? = f(A/ km® Kn).

Ilocepeso: po3pobIIeHO aBTOpaMu

ITomyxcrnicms aemocepgicy, axka HeoOxi0Ha Ha
mepumopii 0na 3a0080/leHHA NONUMY BU3HALAEMbCA
Ha 0CHO8i nponyckHol 30amuocmi 00H020 nocma ma
3a2aabHOL KilbKocmi agmomo0inié na yiik mepumopit
ma KoeQiyieHmy JOsALbHOCMI.

Koegiuienm nosnavrocmi — ye 8i0HOWEHHA Kilb-
kocmi kaienmie CTO do kinvkocmi asmomobinie
8 30Hi 00cayzosy8annsa. Bin moxce mamu pi3ni 3na-
YeHHS, a 8i0 Ub020 3aJeH UMb KilbKicmb nocmis
8 30Hi 00CNY208Y8AHHA.

Peanvruii npurxnad. «IlinpHicTs Mapry B M. Kn-
eBi gopisuoio 1190/km?2» [7]. ILaoma o6CIyroByBaH-
HA IJI OJHOTO IToCcTa IPU KoediIieHTi JIoAIbHOCTL
mopisuioe 600/1190 = 0,504 xkm?. fAKimo xoedimieuT
JIOATBHOCTI MEHIITU — 30HA 0OCIYTOBYBaHHS 301Jh-
myetbcA. Hanpuraazn, npu Koe@imieHTi JIOATBHOCTL
0,3, KiTbKicTh aBTOMOOILIIB B 30HI 0OCJAYTrOBYBaHHS =
900 (300/0,3), a mmora 0O0CIyrOByBaHHSA HOPiBHIOE
900/1190 = 0,76 km?. Yum MeHIINA KoedimieHT Jo-
SAJBHOCTI KJi€HTiB, TUM moTpibHa OinbIia 30HA 006-
cayroByBaHHA i ii pagiyc 36imbiyerbes (Tadbauiisa 1).
Hexait Bimcranp, AKill BiggaroTh mepeBary KJIEHTH
(kIieHTCHKUN pamiyc) mJopiBHIOE 5 KM, TOAi B 30HI
KJII€HTCHKOTO pPafiycy KiJIbKiCcTh mMOCTiB Oyae pisHOIO.

Hacrynruii Bamausuil ¢paxTop (DOpMyBaHHSA BU-
poOHMUOI CTPYKRTYPU — KJIIEHTCHKUH paniyc, Bif-
CTaHb, AKiN BigmarTh IlepeBary IepeBakHa Kijab-
KiCTh KJII€HTIB.

IIpukaan dpopMyBaHHS BUPOOHUYOI CTPYKTYPH

KoedittieHT J0AIbHOCTI 3MEHIITYEThCA 3i 3POCTAHHAM
Bigcraui mo CTO. ¥ sanesxkuocti Bin Bimcrami mo CTO
oro sHaueHHsA mpudausHO mopisuioe 0,5, 0,3, 0,07.

SAKuM UyrMHOM B TAaKOMY BUIIQAKY (POpMYyeTHCA BU-
pobHHUYa CTPYKTypa. 3a ZaHUMHU KaprorpadiuHoro
aHaJIi3y, MOMiHAHTHUIN KJII€EHTCHBKUU pajmiyc AOPiB-
Hioe 5 kM. Ilioma TepuTopii Takoro pamiycy mopiB-
mioe (ILn = nR?) 78,5 km2. KinbKicTs aBTOMOGLIIB —
1190/km?, a 1me o3HAYaE, IO HA IO KJIi€HTCHKOTO
pazmiycy postamtoBano 93415 aBromobiniB. Ilutoma
MOTY KHICTh — 2 mocTa/Km?,

(Ko = 93415 / {nponyckHa 3maTHicTs mocra /
Kax (300/0,5 = 600)}:78,5 xm?),

Taonuuys 1

ITineHicTs mapky m. Knesa aBro/xm>
IlinpuicTs mapky M. Kuesa (aBro/xm?) 1190
KoedimienT gosaabuoCTL Ki =1 K1 =0,5 Ki=0,3 Ki=0,2
KinpkicTs aBTOMOOGiSiB Ha mOCT 300 600 900 1500
30Ha 00CIyroBYBaHHSA HA OJUH IIOCT 0,33KM> 0,64 xm> 0.96 xm> 1,6 xm?>
PospaxyHKoBuii pajgiyc 30HA 00CJIyroByBaHHS, KM 0,32 kM 0,45 KM 0,55 kM 0,71 xmMm.
006CIyrOBYBAaHHA HA OAUH MOCT 00CIYrOBYBaHHS
KinpkicTs mocTiB Ha KM? 4 2 1,2 0,8
KinpkicTh mocTiB HaA IJIOINI KJII€HTCHKOrO pamiycy 311 156 104 62
R =5 &M, Ilim = 78,5 km?, A = 78,5 x 1190 = 93415

Hocepeno: ysaraJpbHeHO aBTOpaM Ha OCHOBI [6]
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Tabruys 2
IIponmyckHa 3HAaTHICTH MOCTaA
Kn=1 Ka=0,5 Ka=0,3
K-crs CTO, 110 posmi-
ITocriB I0ThCA Ha ILJIONIL

A/rm? |ILn, km?| R/km | A/km? |ILm, km?| R, km | A/km? |ILa, km?| R, kM Rl:g =5k (78 51:512)
2 600 0,5 0,4 1200 1 0,8 900 2,3 0,4 78
5 1500 1.26 0,63 3000 2,5 0,9 4500 3,8 1,1 31
10 3000 2.5 0,9 6000 5,0 1,3 9000 7,6 1,6 16
15 4500 3,8 1,1 9000 7,6 1,6 13500 11,3 1,9 10
20 6000 5,0 1,26 12000 10 1,8 18000 15,2 2,2 8
25 7500 6,3 1,4 15000 12,6 2,0 22500 18,9 2,5 6
30 9000 7,6 2,4 18000 15,2 2,2 7000 22,7 2,7 5

Howcepeno: pospobiaero aBropoM [6]

B TaKOMY pasi Ha IIifi mioIi Mae OyTH poO3TaIlIoBaHO
(78,5 xm? x 2 = 156 mocTiB) 3a ymoBH, II[0 Koeiri-
€HT JOAJBbHOCTI KJIi€HTiB mopiBHioe 0,5. AKImo Koe-
dimient gosaabHOCTi mopiBHIOE 0,3, TO — 94, AKIIO
0,2 — 62.

B (Tabaumi 2) maBemeHO HNPUKJIAL PO3PAXYHKIB
KimbKicTh craHmiit pisHoi mory:xuOCTi (Bix 2 mo 30
TMOCTiB) Ha IJIOIII KJi€EHTCHKOTO pazmiycy. B mimomy
Ha mifl miomi Mo:kHA po3micrtuTu 156 moctis. ITi
TOCTH MOYKYTh OyTHU peasli3oBaHi uepe3 MpUBEIEHY
B Tabuauri 2 KinbkicTs CTO pisuoi moryskHOCTI. AKi
CTO i akoi moTykHOCTi OyayBaT! BUPIITYIOTH iHBEC-
Topu B Oi3Hec miaHi.

3a TaK0I0 METOOWKOI0 MOYKHA 3POOUTH PO3PAXYH-
KU BUPOOHUYOI CTPYKTYPHU Ta MOTYsKHOCTI aBTOCEPBi-
cy Ha Oynb-arift Tepuropii (obisacti, MicTy um Tepu-
TOpil PUHKOBOI BignmoBizampHOCTi). [J1 IPaKTUIHOTO
3aCTOCYBaHHS ITUX PO3PAXyHKIiB moTpiObHO 3i0paTu;
CTATHUCTUYHI AaHi, JocaianTu QPakTUIYHUHA KoeilieHT
JIOAJBHOCTI Ta CIIiBBiJHOINIEHHA TeXHiUuHOI moTpedum
Ta MMOTUTY Ha MOCayru aBTocepsicy. I1a pobora Mmoxe
0yTH KOPHUCHOIO JJIA TPAHCIOPTHOIO BiAmiiay MichbKoi
uyu obsacHOl agminicTparii, Kabinery MinmicTpis, Mi-
HicTepcTBa TPAHCIOPTY IJIA PO3PAXYHKY Ta CTBOPEH-
HA HA TePUTOPil ONTUMaJIbHOI CTPYKTYPU aBTOCEPBi-
cy. IIa meToguka MoxKe OyTM KOpHCHaA KepiBHUKaAM
KOPHOPATUBHUX CTPYKTYP UM iHBECTOpPaM.

InBecTHIIIiiHA TPUBAOIUBICTHL aBTOCEPBiCYy

ImBecTuIii B aBTOCEpBiC 3aJsiekaTh Bif piBHA iH-
BECTUIifTHOI IPpUBaOIUBOCTi, IX PiBeHb BUBHAYAETHCA
BesimuuHOM nonuty. [lnax dopmyBaHHSA BUPOOHUYOI
CTPYKTYPH Ma€ BEKTOP Bix OinbIrol MIijibHOCTI po3Io-
miny mapky mo menInoi. Ileir BeKTOp, B OCHOBHOMY,
OB’ A3aHUM 3 MJIATOCIIPOMOIKHICTIO BJACHUKIB aBTO-
Mo06iyiB Ta ix inTepecy mo xoukperHOoi CTO i neped-
0auac BUpPiULeHHA NUMAHb eQeKMmUEHOCMi agmocep-
8icH020 Oi3Hecy.

DPaxmop ineecmuyiilnol npuadLUBiCMb € B8AXH -
JUB0I0 YMOB010 11020 Yycniwnozo possumky. Yum 6in
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Kpawuil, mum 8ulw,a 3aUiKa8/leHiCmb IH8eCmopis
Yy po3sumry nomyxcrnocmeil. Pieenv ingecmuyiiinor
npueabu8ocmi 6 pamKax 3az2aibH0o20 PUHKY YU Nee6-
HOL mepumopii, 4u cKaadaembvbcs NpupooHiyi YUHOM,
YU CMBOPIEMBCS OPZAHAMU YNPABILIHHA 34 PAXYHOK
npegepenyiit, 3apadu 3ayixaéienocmi iH6ecmopia
Y pO36UMKY mepumopii.

B rabsumni 3 posraaryTi pakTopm mpuBabIMBOCTL
TepuTopiii. Bucoka mrispHiCTh MapKy, BUCOKUHA pid-
HUM noxipn ta piuxa 3apobiTHa miaaTa € IpuBabJIUBU-
Mu (axTopaMu O iHBeCTOPiB, ajie piBeHb KOHKY-
peHIIii MeBHOIO Mipoio oOMesKye ix.

IIpuBegeni B Tabuuni 3 paxkropu, AKi BIIUBAIOTH
Ha BigHOCHY (HOpPiBHAHO 3 iHIIMMU TepUTOpPiAMM)
npuBabauBicTh 6i3Hecy B rajysi aBTocepBicy, m03-
BOJIAIOTH OI[IHUTH AOIiNbHiCTh iHBecTuiiii. Ilepmr 3a
BCe CJiJl OIMiHMTHU piBeHb KOHKYpeHIii. IKIMo BOHA
HaJMipHO BHCOKA, ajle iHBeCTOp 3JaTHUI 3alIPOIIOHY-
BaTU PUHKY KOHKYDPEHTHI IlepeBaru, TO CJiJ po3paxy-
BaTU JONATKOBi iHBeCTHII]l y iX CTBOpPEeHHA.

TuBecTumitina mpuBabJIUBICTEH OI[IHIOETHCA CYMOIO
6asiB. Ha puc. 1 moxasani 6asu imBecTumiinoi npu-
BabJIMBOCTI Ta piBeHb KOHKYpeHIlii. HackinbKku iHnBec-
TUIITHO TPUBAOJINBA TEPUTOPisA, 32 AKOTO BUCOKOTO
piBHS KOHKYpeHIIiI Mo:ke OyTH HacIpaBi IpUBa-
06JIMBOIO, 3aJI€KUTD Bifi YHIKAJIbHOCTI TIpoIo3uItii in-
Bectopa. Cama yHiKaJbHiCTL MOTPEOYyE MOTATKOBUX
imBectuiriti. Kpim Toro, opranu ympaBJiHHA MaiOTh
peryJiroBaTH IPUBAOJIUBICTH 3a PaXyHOK mIpedepeH-
miift, KPeauTiB TOIIO 3apagy PO3BUTKY aBTOCEPBiCYy
Ha MEHIII TPUBabJIUBUX TEPUTOPiAX.

CrocoBHO KoHKpeTHOI CTO iHBecTOpu Balikas-
JIeHi B MaKCUMaJbHO e(DeKTUBHOMY BUKOPUCTAHHI
MOTYKHOCTEM, TOOTO, Yy HaWBUIITOMY Koe(imieHTi ix
3aBaHTakeHocTi. YuM MeHIIuI pamiyc ob6CIyroBy-
BaHHSA, TUM BUINUHA KOe(Dil[ieHT JOANIBHOCTI KJII€HTIB
i meBHOIO Mipoio BuIuii piBeHs 3aBaHTaKkeHocTi CTO.
3i 30inbIIeHHAM pamiycy oOCJIyroByBaHHS, 3aKOHO-
MipHO 3MeHNIyeThCA CcepelfHill piBeHb KoediIieHTY
JosabHOCTI KaieHTiB. Ile Beme mo 30iibIlieHHA PiBHA
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koukypeHrIiii. Tomy xkepiBaunTBo CTO Mae mparaytu
He 10 36imbmienHns noryskHocti CTO, a go migsuImen-
HA AKOCTi ITOCJIYT Ta 3MEHINeHHA IX I[iHU.

BpaxoByiouu Te, IO IPU 3POCTaHHI pamiycy 06-
CIYyTOBYBAaHHSA 3MEHIIYETHCA KOe(iIieHT JOATBHOCTL
KJII€HTiB, cJim oOMekuTH 1ei pagiyc. TomMy AOIiabHO
neBHe ooMexxkenHsa mory:kHOCcTi CTO.

Kpim exonomiunoi eperTuBHOCTI 6idHECY, BUPOO-
HUYa CTPYKTypa aBTOCEPBicy Mae 3a0e3meUuTH IIij-
TPUMKY TEeXHIUHOTO CTaHYy aBTOMOOiJIiB Ha TepUTOpii,
HesaJIe;XKHO Big Toro, uum BUTIAHO Iie OisHecy, uu Hi,
ajsie 1e HeoOXimHO 3 moraaAny 6es3meKu MOPOIKHBOTO
PYXy Ta eroJioTiuHoi 6e3meKu aBToMo0iia. B ymoBax
PUHKY Iep:KaBHI OpraHU YIIPaBJIiHHA MalOTh CTBOPIO-
BaTHU 3aKOHU Ta PerJiaMeHTH, AKi CIPUAIOTH 3aIliKaB-
JeHocTi 6idHecy y BUPIiIlIeHHI ITMX MUTaHb.

CTpyKTypOyTBOpPIOIOUYi (haKTOPH

Bubip micma posramryBarHa, mory:xkHOCTi CTO,
i1 cmemiasisanii um yHiBepcaJsisallii 3ajie:KUTh Bif
daxrTopiB:

MaKpOpiéHA: Kpaina, micmo, 00.1acmy;

MIKpOpi6HA: 6UDID KOHKDEMHO20 Micysa 0sa KOH-
KpemHozo nidnpuemcmaeaa.

Mo ¢paxmopie maxpopiéna eidnocamovea:

1. Hemorpadiuni i ekonomiuni dparTopu, AKi
BILJIMBAIOTH Ha PO3Mip Ta POSBUTOK PUHKY;

2. II>xepeJia Ta TPAHCIOPTHI BUTPATU Ha JTOCTAaBKY
MaTepiajuiB, SKi BUKOPUCTOBYIOTHCA Y BUPOOHUIITBI;

3. KinpkicTs Ta AKicTh TPyZOBUX pecypciB Ta ix
BapTiCTh;

4. HasaBHicTh mOCTATHBOI KiJIBKOCTI eHeprii Ta Boau;

5. ITomiTuuna cTabibHICTD;

6. ITogaTkoBa TOJiTHKA Ta CIPUAHHA €KOHOMIiU-
HOMY DPO3BUTKY;

7. IluTaHHA 3aXUCTY HABKOJUIITHBOTO CEPeIOBUIIA;

8. BapricTh 3emMenbHOI AiMBHUII Ta OyIiBHUIITBA;

9. YMoBU mpoKuBaHHA (HaOpPUKJIAL, KJIiMaT, CU-
cTeMa OCBiTHM, MequuHe O0CIYyTrOBYBaHHS, KYJbTYypa,
BiITIOYMHOK, 3JIOUMHHICTB).

PosranryBanHs mignmpueMcTB aBTOCEpPBicy Ha
PHHKY

ITinpHiCT, DifIPHEMCTB aBTOCEPBiCY II€BHOIO Mi-
PoOIo 3aJIeKUTDH Bifl iHBECTHUIIIHHOI TPUBAOJIMBOCTI Te-
putopii. CTO 6yayioTs TaMm, Ae € IOIHUT.

B iggycTpianbHO Ta €KOHOMIYHO PO3BUHYTUX Mi-
crax — Kwuesi, Xapkosi, [[uinpi, «Omeci KimbKicTb
aBTomo0iniB Ha omHy CTO MeHIIe cepelHBO CTaTHC-
Tuuroi HOpMu (1000 aBTOMOOGiNiB Ha CTO) maiixe
B nBa pasu» [2]. B geaxkux micrax — Bimmwumi, 1411,
3amopixkeki 1312, JIsBoBi 1151, IToxrasi 1370,
B Uepkxacax 1302 cTpyKTypa aBTOCEpPBicy Oau3bKa 10
BUMOT PUHKY, B IHIIIUX MicTaX HecTaya aBTOCEPBicy
craHoBUTh Big 1539, 1572, 1658, 1662, 1750, 1887,
1914, no 2169, 2197, 2620, 3140, 3776, 4256.

ITprnunna Takoro crany pedeii — piBeHb iHBeCTH-
IifiHOI MPMBAOJIMBOCTiI aBTOCEPBiCcy, AKUMN CYTTEBO
3aJI€KUTH BiJi IIJIaTOCIPOMOIKHOCTI BJIACHUKIB aBTO-
MO0iTiB.

Ananis cBiguuTh, 1m0 B YKpaiHi BupoOHmUA
CTPYKTypa aBTOCepBicy moTpebye BLOCKOHAJIEHHA.
MeTtonm pimieHHS — eKOHOMiYHE Ta 3aKOHOJABYE pe-
TYJIIOBaHHA.

He MeHIT BasKJIMBUM € NUTAHHS PO3TAITyBaHHS
IMiIIPUEMCTB aBTOCEPBiC B MicTax (Ha 3acejieHUX Te-
puropiax).

PoaramryBanua mianpuemMcTB aBTOCEPBicy Ha 3ace-
JeHi# TepuTopii (B MicTi)
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Puc. 1. KinpkicTh aBTOMOOi/IiB Ha OJHOI'0O IIPAITIOIOYOr0 B aBTOCEpPBici 3a obaacTaAMu YKpaiHu

Iocepeso: aBTOPChKa PO3POOKa
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Ta6auus 3
Koukypenmnia 3a odmxactamu
Ocmacri 010 | “npameoronors

1 |Bimumnsxa 1411 154
2 | BoauHCbKa 2620 272
3 | OduimpomeTpoBCchKa 792 85
4 | JoHenbKa 1539 164
5 |¥KuromupcoKa 2169 240
6 |3akapmnarchbKa 1658 173
7 |3amopibKka 1312 145
8 |IBamo-®PpaHKiBCbKA 3140 344
9 |Kuis 471 51
10 |KwuiBcbka 471 51
11 |Kiposorpaacska 3220 341
12 |JIyrancbka 4255 480
13 |JIpBiBCBKA 1151 124
14 |MuxosaaiBcbka 1662 185
15 |Ogecska 810 100
16 |IlonTaBchKa 1570 169
17 |PoBemncbka 3778 379
18 |Cymchbka 1914 197
19 |TepHomijbCchKa 1751 193
20 |XapkiBchKa 807 81
21 |XepcoHCBHKa 1887 200
22 | XMenbHUIIbKA 2197 223
23 |Yepracbka 1302 151
24 |Yepuiriscbka 1727 173
25 |YepuiBennbka 1970 215

Ilocepeso: po3pobyieHO aBTOPOM Ha OCHOBI [6]

B rabauri 3 HaBemeHa CTATHUCTUKA IMiJIBLHOCTI IIO-
TYKHOCTE! aBTOCEPBiCYy B 3aJIe}KHOCTi Bij iHBecTuU-
mititaol mpuBabauBocTi periony. Haciizkom Bucoko-
ro piBHA iHBecTHIifiHOI TPUBAGJIMBOCTI € 3pOCTaHHA
KoHKypeHIii Puc. 2.

PosranryBaHHA aBTOIEHTPIB TUIEPCHKOI Mepeski

HunepcbKa mMepeska, II[0 Ha PUHKY IPeACTaBIeHA
aucTpub’I0TOPOM i AuIepamMu, IKi BXOOATH B ITI0 Me-
pexKy, BUKOHYIOTh (DYHKIIi}0 TIPOJaKy aBTOMOOiIiB
BUPOOHUKA, MTPOJaK 3allaCHUX YaCTUH, O00CIYTrOBY-
BaHHA Ta PEMOHT aBTOMOOLIIB B rapaHTiiHM# Ta mic-
JISl TapaHTIWHUN nepion.

Bupo6GHUK, CTBOPIOIOUN AUJIEPCHBKY MEPEXKY, Ma€e
3a MeTy IIpPoJak AKoMora OiJbIoil KiJbKOCTi aBTOMO-
6iniB. [lyia BupimenHs 1iel 3agayi micsa mpomasKHIN
cepBic Mae OyTU Ha BUCOKOMY PiBHi Ta IOBHOIO Mipoio
33JOBOJIBHATY ITOTPeOU croskuBadiB. [{J1s 3a10BOJIEH-
HA IIiel yMOBU Ha TepUTOpPil pMHKOBOI BifmoBimaib-
HOCTi IuCcTpuO’I0OTOP CTBOPIOE AUJIEPCHKY MepPexkKy.
ABToneHTpY Iiel Mepe)ki MaroThL OyTH pO3TAITIOBaHi
TaKUM YUHOM, IT100 Yy BUIAAKY TePMiHOBOI mOTpedu
B TexXHiUHi# momomMo3i BoHA MorJja OyTH HaJaHOIO He
misHilme omHiel rogwHM, a 3aIacHA YacTUHA OJIS BU-
KOHAHHA PEMOHTY IO aBTOIEHTDPY, HOCTABJIEHOIO HE
misHime miBgoOu B Merxax o0JiacTi Ta He misHirre
Iobu mosa me:xamu obsacti. OToxx, opMyBaHHSA BU-
pPOOHMUOI CTPYKTYpU OOMe:KeHe JIUIle YMOBAMU 3a-
IOBOJIEHHA TOTPed CIIoKmBayva.

«B VYxpaiHi € odinifini npegcraBHUKU 55 BUPOO-
HUKiB aBTOMOOLJIiB, KOKEH 3 AKUX CTBOPIOE CBOIO NTH-
JepcbKy mepe:xky» [1]. Kpim Toro, xo:ken mauiep Ha
CBO1#l TepuTOpPil PUHKOBOI BiANIOBiZAIBbHOCTI PO3BUBAE
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Puc. 2. KinbpkocTi aBTO/CTO IO 06JIACTAX

Hoxcepeno: aBTOPCHKA PO3POOKA
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IUJIEPCHKY MeperKy, B AKY BXOAATH CEPBiCHI mapTHe-
pu, cyommiaepu tomro. OTiKe, OCHOBOIO I (DOPMYBAH-
HA BUPOOHUYOI CTPYKTYPHU aBTOPUB30BAHOTO aBTOCEPBi-
Cy € BUMOTH BUPOOHUKA, ajle MU TOKU II[0 He MaeMO
BiAmoBigi Ha muTaHHS, IK Mae OyTH y3ro[ KeHa BU-
pobHMYA CTPYKTYypa BCixX 55 MUIepChbKUX Meperk BCix
BupoOHUKiB. HaueOTo 11i Mepe:ki PyHKITIOHATBEHO MidK
coboro He moB’s3aHi. CBiTOBa IMpaKTUKa MOKAa3ye, IO
BKJIIOUeHHsI B auiepcbKy mepe:xy CTO Aftermarket
Ta HaJaHHA IM IIpaBa PerjaMeHTHOTr'0 00CTyroBYBaHHSA
Ta TapaHTIAHOTO PEMOHTY aBTOMOOIJIIB CIpUsie MOKpa-
IIIeHHI0 YMOB 00CJIyroByBaHHA cmoskuBauiB. 11lo mae
TaKe BKJIOUEHHA-3aIyUeHHa-0XomwneHHa? Hampukiaz,
B YkpaiHi suire 4 micra MarTh quiaepiB Bcix 55 Bu-
pobuukiB. IHmIi mMicTa — moOJIOBUHY, YU MeHIIe. 3a
TaKUX YMOB BJIACHUK, AKUM OIPUI0aB aBTOMOOLIL Y M.
KueBi, Bumyiennii ixatu Ha 00CIyroBYBAHHS HA Be-
JUKYy Bifctanb y M. KuiB. I[ya Toro, 1106 BiH Mir 00-
CJIYyTOBYBATUCA ¥ CBOEMY MiCTi, TpaBO 0OCIYTOBYBAaHHS
HaJaeThCs MiCIeBifl cTaHIIiI, KA 3a AKICHMMU IIOKAa3-
HUKaMU BifimoBizmae Bumoram BupoOHuKa. Kpim Toro,
ocrauHi persameHTu €Bpomneiickkoro Coo3y HaZamTh
IpaBoO AujepaM MHpPoJaBaTH PisdHI MapKu aBTOMOOI-
JIiB, ITIO TeXK CIIPOIIYE PillleHHA MUTAHHS BUPOOHUUOI
CTPYKTYPHU aBTOPU30BAHOTO aBTOCEPBiCy Ha PUHKY.

PosranryBaHHA MiANIPUEMCTB 3 CKJIATHOTO
Ta JOPOTOTO PEMOHTY

Ho Takwux migmpuemcts BimHOCATHCSA CTO 3 pemoH-
Ty aBTOMaTUYHUX KOPOOOK Iepemay, IBUTYHiB, dap-
OyBaHHA Ky30Ba, eJIEKTPOHHUX OJIOKIB ympaBIiHHA,
torto. Ile my:xe ckaanui i mopori pemonTu. Taki mizg-
MIPUEMCTBA MAIOTh CKJIAMHI TeXHOJIOTII Ta IOTPeOyIoTh
BUCOKOI KBasidikarii nepconany. «TpymzomicTkicTs
PEMOHTY 3HAUHO IIePEBUIIYE BapTiCTh aBTOMOOiIe3a-
izgy Ha 3Buuaniny CTO» [9].

SKIT0 peMOHT BUKOHAHO HEAKICHO HACTIAKY i Jid
CTO, i gna kiaienra HagsBuuaiino morami. Tomy Taki

CcTaHIIil BiIIpaboBYIOTh TEXHOJIOTiI 3 MeTo0 3a0e3-
IeUeHHs AKOCTL Ta rapaHTii akocti. Bpaxosyiouu Te,
10 PEMOHTH HaA TaKuUX CTaHIliHX BHUKOHYIOTBCA He
3aHAJITO YaCTO i MarTh 3HAYHY TPYIAOMIiCTKiCTh, PO3-
TaIlyBaHHA iX Mae BeJnKe 3HaueHHsd. MeTom KJieHT-
cbKoro pamiyey miaa takux CTO He 3acTOCOBYETHCA.

PosTanryBaHHS MyHKTIB 00CIyrOoByBaHHS
3a MPUHIUIIOM «TOMAIIHLOTO JiKapa»

Y 1mboMy BUIAAKY AOpeuHa HapomHa MYIPiCTh:
«Ilo ocemi npyra Hamikoporina gopora». Ileit momarm-
Hill sikap Moike mpamroBaty Ha 3BuuainHit CTO, Ha
aBTOPU30BaHOMY cepBici, y maiicTepHi um HaBiThH
B cebe y mBopi. Tomy mMoBa He iifle PO BU3HAUEHHSA
BimcTaHi, a mpo mOBipy, AijioBi Ta HeopMaabHI CTO-
CYHKMU.

MosxHa 3po6uTH BHUCHOBOK, IO B OCHOBI JioTic-
TUKUW aBTOCEPBiCy, IK eJieMeHTa IOCHIYTH’, JEeKUTH
BUPOOHMYA CTPYKTypa. HuM BOHa Kpaila, TUM OIITHU-
MAaJBHIMIUMY OYAYTH JIOTiCTUYHI IpOIecH.

Posmawysanna myabmudpen0o6ux He3aneiHUX
CTO nionopadxoeano krienmcvkomy padiycy.

BucunoBku. Ha ocHOBI TpoBesieHOTO aHAIIBY MOMXK-
Ha 3pOo0OUTH TaKi BUCHOBKU:

e BHYTPIIITHA JIOTiCTHKAa aBTOCEPBiCy € HEBiJ eMHOIO
YaCTHUHOIO TIPOIlecy ob0cayroByBaHHA. KoyKeH aBTO-
MOOiJIb IPOTATOM POKY 3BEPTAETHCA B aBTOCEPBIC Bif
3 mo 5 pasis, a e o3Hauae, IO KiJbKiCTh MOI3IOK
Ha CTO mo 5 pasiB mepeBuIlye KiJTbKicTh 006CayTO-
BYBaHUX aBTOMOOiJiB;

e xokHe 3BepHeHHsA Ha CTO moB’sA3aHe 3 MeBHUM
npobirom. Minimisalia 1mporo cyKymHOTO TpPOGiTy
IPUBBOAUTL OO €KOHOMIiI pecypciB i yacy BJIaCHUKIB
aBTOMOOiTiB.

OnTumisania JIOTICTUYHUX IPOIECiB B aBTOCEPBi-
ci — BaskJIMBa eKOHOMiuHA i comianpHAa 3amaua. i
BUPIIIeHHA, KPiM iHIIOTO0, BaKJIUBO 1 3 MOTJIALY JIO-
TicTUKU B mpoIllecax oO0CJIyTrOBYBaHHA.
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bE3KAPBOHOBI CUCTEMW EHEPTO3ABE3INEYEHHA
YXXUT/IOBOTO ®OHAY B KOHTEKCTI EHEPTETUYHOI BE3MEKU

CARBON-FREE ENERGY SUPPLY SYSTEMS FOR THE
BUILDING STOCK IN THE CONTEXT OF ENERGY SECURITY

AHoTauif. B cTATTi NpOAHAN30BAHO OCHOBHI 0COOIMBOCTI eHepaeTyHOI NoAiTMkn €C y XUTNIOBOMY CeKTOpi, ka crnpsi-
MOBAHA HA JOCARHEHHS §O CepeguHi NMOTOYHOR20 CTOPIYYA KNIMATMYHOI HeMTPaIbHOCTI. BUCBITIIOIOTHCA OCHOBHI HAMPAMM i
TexHO/102ii CTOCOBHO eHep2oKNIMaTyHOI be3nekn ciucTeM eHepao3abe3neyeHHs XNUTI0BO20 cekTopy. [pu Lbomy 0cobmBa
yBa2a Npu1ginseTbcs HeoOXIgHOCTI nepexogy Ha eHepaoeko1020edeKTUBHI gekapOOHI30BaHI LeHTPAN30BaHI T4 geLeHTpasi-
30BAHi CUCTEMM €Hep20MOCTAYAHHS 3 MepCreKTUBOI0 MOBHOI elekTpuikaLlii cucTem TernnonocTayaHHs. BKasyeTbCs HA Be/mke
3HAYeHHS NOGA/IbLLO20 IHTEHCMBHO20 PO3BUTKY CMCTEM HAKOMUYEHHS eHepzii B goO0BOMY i Ce30HHOMY LMKIAX IK BAX/INBOI
yMOBM 0e3KkapOOHOBO20 eHEeP2OPUHKY. Big3HaUAETbCS TAKOX MOXJIMBICTb 3ACTOCYBAHHS B MEBHUX YOCOBMX MEXAX eKON02i4HO
BQOCKOHA/IeHUX TeXHOJI02ii Terna0BoI 2eHepadii Ha npupogHOMY 2a3i.

KmioyoBi cnoBa: 6e3kapOOHOBI cucTemy eHep2ornoCTAYaHHS, eHepaoKiMaTUYHa be3neKkd, KAIMAaTMYHA HedTPaIbHICTD,
eHep2eTUYHWiA nepexig, eHep20ePeKTUBHICTb.

Summary. The article analyzes the main features of the EU energy policy in the building stock, which is aimed at achieving
climate neutrality by the middle of the current century. The main directions and technologies related to the energy and climate
safety of energy supply systems of the building stock are highlighted. At the same time, special attention is paid to the need
to transition to energy- and environmentally-efficient decarbonized centralized and decentralized energy supply systems with
the prospect of full electrification of heat supply systems. The importance of further intensive development of energy storage
systems in daily and seasonal cycles is indicated as an important condition of the carbon-free energy market. The possibility of
using ecologically improved technologies of heat generation on natural gas within certain time limits is also noted.

Key words: carbon-free energy supply systems, energy climate security, climate neutrality, energy transition, energy efficiency.

Bc'ryn. Enepreruuna mosituka €C y :KUTJIOBOMY
ceKTopi GesmocepeIHBO OB’ sI3aHA 3 €HEPTOKJIi-
MaTUYHOIO 0e3IIeK00.

Iacrurynifinoro nmiatdopMoio cyuacHoi €Bpomeii-
CBKOI eHepreTUYHOI NOJiTUKYU € €BpomelicbKa 3eJe-
Ha yroga (€3Y). OcuoBoro €3Y BBaKaeThCSA MiIOUU

3 2021 poxy €BpomelicbKHi KJiMaTHUYHUII 3aKOH
(EK3) y Buraazni Permamernty (€C) 2021/1119. Bin
3aKOHOJaBUMM UMHOM 3aKPIIJIIOE TeHEePaJbHY METY
(objective) €C — mocsruytu mo 2050 poxy crTpare-
riumoi mini — KaiMmaTuuHol HeliTpambHOCcTi. EK3 pa-
30M 3 HU3KOIO HACTYIHUX <«3€JEHNX» PEryJIATOPHUX
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iminiaTus Ta posnopamxens €C crBoproe «ITaker 55»
(«Fit for 55»). Cepen iHmIoro BiH cupAMOBaHUII Ha
INOCATHEHHS OHOBJIeHOI, moMiTHO Oinbin aMOiTHOI,
npomiskHoi miai (target) €EK3: ckopoTuTt; umcTi BU-
kuau napaukoBux rasis (IIT), sk mimimym =Ha 55%
no 2030 pory. «Fit for 55» € oprarHiuHoo YacTHUHOIO
€BPONENCHKOT0 HOPMATUBHOTO T'OCIIOfapcTBa (acquis
communautaire) €C, To6TO CYyKYITHOCTi CIiJIbHUX
mpaB i 3060B’a3aHb, 000B’A3KOBUX M0 BUKOHAHHA
B ycix Kpaimax-uneHax €C y 1mimomy.

Y Bigmomrenuax 3 €spomneiicbkuMm Coiozom (€C),
VYkpaina mae craryc 1oro acoiiitoBanoro wiesna. et
CTaTyC, BCTAHOBJIEHUU «YTOMOIO0 IIPO acoIiaIiro MixK
Yxpaiuom, 3 ogHiei croponu, Ta €C, €BponeiicbKuM
CHiBTOBApPUCTBOM 3 aTOMHOI eHeprii (€EBpoarom) i ix-
HiMU gepixaBaMu-uJieHaAMM, 3 iHIIOI cTOpoHM» (maJsi
VYroma mpo acorriariro). Yroga yuaaa 3 01.09.2017.
Bigmosimuo mo myHuKTy i) vactunu apyroi Crarti 56,
T'naBu 3 BKasaHoi Yromu, YKpaina B3aja Ha cebe
3000B’A3aHHA NPATHYTH 40 iMmeMmeHTanii acquis
communautaire. 30KpeMa, JOTPUMYBATUCS IKOMOTA
HOBHIIIOI iMmeMeHTAaIlil eKoJOoTiuHOol Ta KJaiMaTud-
HOi moaiTuku €Bpocordy. IIa momiTuka 6asyeTbes
Ha BUCHOBKaxX pobotu MiKHApPOAHOI Ipynu eKCIIepTiB
3i sminu kaimary (MT'E3K), BukaameHux y s3BiTax
AR1-ARG6 i mae rauboko i cucTeMHUIT XapakTep.
Kpim Toro exomoro-raimaruuna nositTuka €C Hapasi
€ BaKOHO/JJaBYO BPETYJIHLOBAHOK YUCJIEHHUMU NUPEK-
TUBaMM Ta MaKeTaMU PeryaaToOpHuX axkTtiB €C.

Kpuruunumu paxrTopamu, AKi yCKIATHIOIOTH,
a B JeAKNX BUIIAOAKAX YHEMOMCJIUBIIOIOMb BI/IpiIlIeHHH
NUTaHHA KJIiMaTH4HOI Oesneku (3a YymMoB8U 6UKOHAH-
Hs HOPMATMBHUX BUMOT IIIOJI0 €HeProsade3rneyeHoCTi
JIOMOTOCIIOIaPCTB), € OOMEIKEHICTh iCHYIOUMX MPUPOJ-
HUX CTOKiB (HazeMHUX ab0 MODPCBKHUX pe3epByapis)
CO,; menocrarui morysxkHOCTI cexBecrpatii CO, Gesmo-
cepeIHbO 3 aTMochepu abo Ha MicIli 10T0 YTBOPEHHS;
IOCTPOKOBe (TOOTO MO Yacy ITOBHOMACIITAOHOTO pPO3-
TOPTaHHA MOTYKHOCTell 6e3KapOOHOBOI eHEPTreTUKM)
BUYEPIIaHHA POOOBUIL] BUKOIITHUX II€PBUHHUX €HEP-
ropecypciB (ITEP); ¢emomMeH 3pocTaHHA HaceJIeHHSA
IIJIaHETU 3 TEeMIIOM, BUIIEpEeIKalnUYnM MOKJITBOCTI
6e3xapbOHOBOI eHEPTEeTUKY 3aJ0OBOJHLHUTH BiATIOBif-
Hi TOTpebu 3POCTAI0UOT0 HACEJEHHS IJIAHETH! TOIIO.

Posrisaemo gasii nuTaHHA, IOB’A3aHI 3 OCHOBHM-
MM HANIPAMAME Ta TE€XHOJIOTisIMM IIOAO0 TOCATHEHHS
€HEeProKJIiMaTHYHOI 0e3IeKHU CUCTeEM eHeprosabesie-
yeHHA (CE3) sKHTIOBOTO CEKTOPY.

BinbmricTs ¢ismuHMX, COIiaJ bHO-eKOHOMIYHUX Ta
OpraHi3amifHUX IOJIOKEHb €HEeProOKJiMaTUu4YHOI 6e3-
TIeKV 3acCHOBaHi Ha miaTdopMi ri1o0aJIbHOTO eHepre-
tuuroro nepexony (I'EIl). Ocrauniii mepebyBae Ha
MOPAAKY JeHHOMY BiKe KiJbKa mecATUpiub (3 uacis
Pamounoi xousenii 3i sminu xaimary OOH, Kiot-
CBbKOTO0 TpoTOKoJy, IlapudpKoi yroagu, 4ymcieHHUX
Conference of partners (COP) 3 COP26 BKJIIOUHO).
Onuak ocobsuBoi akTyanbHocTi I'EIl HabyB ocTaH-
HiM "acoM Ha TJIi 3arOCTPeHHS 3arajbHOCBITOBUX
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€HEPTeTUYHMUX Ta eKoJoriunmx 3arpos. CmimpHUM
SHAMEHHUKOM IIUX 3arpo3 € KpuTHU4YHa BUMOra y KO-
POTKi CTPOKHU 3aBEePIIUTU €HepreTUUHUU Ilepexin.
IIa Bumora moTpedye MOBHOI mexkapboHisalii 7o 2050
POKY ychoro KuTjaoBoro gouay. Ilpu nromy mae Bifm-
Oyruca Bigmensenusa (decoupling) ximii spocranusa
CBiTOBOI HU3BKOBYTJIEI[EBOI €HEPTETUKHU Bi/l TPAEKTO-
pii cramoro po3BuTKy. OCHOBHI IIOJIOKEHHSA Cyd4acHOI
euepreruunoi moaitTuku €C, maaxwu i 3acobu odme-
JKEeHHd Ta noM’ aKIneHHA (mitigation) meraTtmsBHOI
3Minu KJaimaty BukJgazeni y maxeti «Fit for 55».
3oxpeMa, 3TiHO 3 OHOBJIEHOIO AUPEKTHBOIO Directive
2010/31/EU of the European Parliament and of the
Council of 19 May 2010 on the energy performance
of buildings (recast) [1] y kpainax-umenax €C yci
HOBi Oyxisii 3 mouatky 2021 poky, a OyamiBii rpomaj-
CbKOTO TpU3HAUeHHA — HaBiTh 3 mouatky 2020 p.,
TOBUHHI BiATIOBifaTy BUMOBi MaiiyKe HYJIOBOTO €HED-
rocrnokuBaHHA. Hemonmasuo €C 3anpomnoHyBaBs mpu-
BecTu ykKasauy upextuBy Directive 2010/31/EU
y BigmoBimHicTh 3 €BpomelichbKOI0 3€JIEHOI0 YTOMI0IO.
OcranHsa mepeabauae MOBHY JeKapOOHiz3aIliio KUTIIO-
Boro ¢ouay (building stock) €C mo 2050 pory, To6TO
mepexifn Bix TemepimHbOTO cTaHAAPTY OyAiBens nZEB
3 Mal’Ke HYJbOBUM €HEPTOCIOKUBAHHAM O CTaH-
mapTy OyzmiBesb 3 HyJabOBUM piBHeM emicii (ZEB) [2].

Vkpaina ak acoriioBaunuii uien €C Takox mo-
BUHHA BUKOHYBATHU CBOi KJiMaTHW4Hi 3000B’s3aHHA.
BigmosigHa yKpaiHCbKa KOHIIEIIIiA 3€JIEHOTO €Hep-
TeTUYHOTrO mepexony Ta mexapborizarii CE3 mwurio-
BOTO CEKTOPY y IIiJIOMYy KOPeJIOE He TiJIbKW 3 eHep-
TOKJIiMaTUYHUM mopAnkoMm maeHuuM €C, aje i iHmmx
PO3BUHYTUX pPerioHiB, 30Kpema, B IliBmenuo-CxigHol
Agii (ocobsnuso, B8 KHP), IliBHiuniit AMepuri (roJsos-
HuUM umHOM, B CIITA).

Ilepesnik OCHOBHUX HaNIpPAMIB i TeXHOJIOTiH ITOKO
IOCATHEHHSA €HEePrOKJIiMaTUYHOI 0e3IeKM CTOCOBHO
CES3 xxutsoBoro (Gouay HaBemeHo Ha Puc. 1.

IITomo mepexomay Ha JeKapOOHi30BaHi ITeHTpAaJi30Ba-
Hi Ta JeleHTpai30BaHi cuCTeMN eHepromocTavyaHHdg,
TO AJIsT BKAa3aHUX CHCTEM MAa€ 3aCTOCOBYBATHCS IIepe-
BasKHO HU3LKOTEMIIEPATYPHi cucTeMu OMaJIeHHS Ta
OIITUMiB0BaHe KiIbKiCHO-AKICHE KepYBaHHA PEKMMaMUI
MepesK 3 BpaxyBaHHAM DaIiOHAJIBLHOT'O PiBHA TeMIlepa-
Typu Ha 3BOPOTHOMY KiHIII KOHTYPY IUPKYJIAIii Te-
miIoHocia. [[na memeHTpasi3oBaHNX CUCTEM €HEeProIlo-
CTauaHHA TOBWHEH 3a0e3meuyBaTuCA BiIbHUH TOCTYII
posmonisiennx BUPOOHUKIB eHeprii 10 eHeproMepesk.

CTOCOBHO BUKOPUCTAHHSA, HacaMIepem:, COHIU-
Hux eHeprocucrteM (CEC) Ta BiTpAHUX eHeprocucrem
(BEC), To TyT ciaix BigMiTHTH, 1110 CKOPOUYEHHS CIIO-
JKUBaAHHS ITPUPOTHOTO Tady Ma€ BigOyBaTucA MIIAXOM
oro samimeHHusa 6iomacor, TBepaAUMU OiomaTuBaMu,
0ioMeTaHOM TOIIO.

ITomo imrOBamitinoro po3Butky AEC HOBOro mo-
KOJIIHHA Ta A0 IEeBHOTO Yacy TeIJIOBOI reHeparrii
Ha 0as3i mpupoAgHOTO Ta3y, TO TYT OUiKYyeThCs, IO
y 3B aA3KYy 3 HemaBHiM moBepHenHaM AEC ta TEC
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[lepexin Ha nexkapOOHI30BaHI IEHTPATI30BaHi Ta JICIICHTPATI30BaH1
CHCTEMH €HEProroCTaYaHHs 3 IEPCIEKTHBOIO MOBHOT eNeKTpudiKarii
CHCTEM TeIUIONOCTaYaHHS

BukopucranHs, HacaMIiepe/i, COHTYHUX EHEPrOCUCTEM Ta BITPSIHUX
EHEProCHCTEM B SIKOCTI JKEPEI TeHepallil eIeKTPUIHOT eHepril s
enekTpudikaiii onaneHHs, KOHIUIIFOBAaHHS Ta raps4oro
BOJIONIOCTaYaHHsI

InnoBamiitHuit po3BuTok AEC HOBOrO MOKOJIHHS Ta /10 IEBHOTO Yacy
TEIJIOBOI TeHepallii Ha 0a3i MPUPOJAHOTO razy

[ToBepHEHHS HA HOBOMY TEXHIYHOMY PiBHI JI0 TPAKTUKU
HEHTPAIILHUX CTaHLIN Ha 0a31 MOTYKHHUX TEIUIOBUX HACOCIB

IaTencudikaris HanpsiMy HAKOTIMYEHHS €Heprii B J000BOMY i
CE30HHOMY IIMKJIaX SIK KJIFOYOBOI OKPEMOi JJaHKH HOBOTO
0e3kapOOHHOT0 EHEPTOPUHKY

3acTocyBaHHS SK HEBiJl' €MHUX KOMIIOHCHTIB iIHTETPOBAHOTO
(cmomyuenoro coupled) eHepropuHKy eHeproe)eKTUBHIX
EHEPTreTUYHUX MAaKPO- MIKPOCHUCTEM

Puc. 1. OcHoBHi HanpAMu i TexHOJOTII AJA TOCATHEHHS €HEProKJiMaTUYHOI OE3MeKU CTOCOBHO CUCTEM
eHepro3abesneuyeHHA KUTJIOBOTO OHIY

Ha IPUPOJHBOMY rasdi y TaKCOHOMIUHY KaTeropiro
eHepreTUKU, BIANIOBifHI eHepreTUUYHi pecypcu 3aju-
maThcAd Ha KiJbKa JeCATKIB POKiB IePCIeKTUBHUMU
HaIpaMaMU PO3BUTKY eJIeKTporeHeparii.

CrocoBHO inTeHCcH(DiKaIil HATPAMY HaKOTUUYEHHS
eHeprii B 1o6oBoMy i cesonHOMY ITuKJIax. Heobximuo
BBa)KaTU BJIACHUKIB cUCTeM HAaKONIUUeHHSA eHeprii
TMIOBHOTIPABHUMU yUYACHUKAMU PUHKY Ta MepemdauyuTi
3acobaM i TeXHOJIOTiAM HAKOIWYEHHA eHeprii Bixmo-
BiHe MicIle B HOpMAaTUBHO-IIPABOBUX aKTax 3 Iep-
CIEeKTHUBOI0 IIapaMeTPUUYHO 3YMOBJIEHOTO 00OB’A3-
KOBOTI'0 BKJIOUYEHHA IX B TeXHOJOTIUHMI JIAHIIOT
reHeparlii-epeaui-posnomiay-CIoOKMBaHHA eHeprii.

BukopucraHHa AK HeBil eMHUX KOMIIOHEHTIB iH-
TerpoBaHoro (cmoJsiyueHoro coupled) emepropuHiry
eHeproeeKTUBHUX €HEPreTUYHUX MAKpPO- MiKpo-
cucteM, niepexbauae 3acrocyBanua TEII 3 mporuTuc-
koM, TEC 3 TypbiHaMu 3 yJIbTpaHaJBUCOKUM THUCKOM,
KOHJEeHCAIliHHNX eKOHOMAai3epiB, HAKONMUUYBAJIb-
HUX 3aco0iB 3 moTyKHocTAMu mpubiausuao 20% Bifg

cepenHbO-I000BOTO HaBaHTAMKEHH, AKi iHTerpoBaHi Ha
6asi iHpopmaIiiHo-KOMyTaIlifHNX TEXHOJIOTiH, TOIIO.

IIlomo BKasaHOTO BUINe HATIPAMY, IIOB’A3aHOTO
3 imHoBaIniHUM po3BuTKOM AEC HOBOro mOKOJIiH-
HA Ta TeIJIOBOI reHepallii Ha IpUpoOgHOMY rasi, To
TYT, HacaMIIEPeI, UAeThCA IIPO AOIIJIbHICTH PO3BUT-
Ky eKOJIOTiuHO BIOCKOHAaJIleHmX TexHoJsgoriii. Taxk,
OCHOBHY KIJIBKICTH €JIEKTPOCTAHIIIY Ha IPUPOLHOMY
rasi MamoTh CKJIAaZATU HNOTY:XKHi raszorypbinui (I'TY)
ta nmaporasosi (II'V=combined-cycle power plant)
eHepreTuuHi ycranoBku. III'Y € ocobauBO eHeproe-
dexTuBHUMY i Ha ix 6a3i MOMKJIMBO IIBUIKO 3a Ji-
YeHi poKU moOyayBaTHU IaporasoBi eJIeKTPOCTAHIIi].
B konpgencaniiromy pesxxkumi I'TY € eguauMU eHep-
TeTUYHUMU YCTAaHOBKAMHU HA MPUPOTHOMY rasi, KoTpi
BiITTyCKAaIOTh esieKTpoeHeprito 3 enekTpuuyaumM KK]L
opyrTo 52-53% 1i BuIe. ¥ BUMAIKY IIMOOKOI yTHIIi-
3aIrii Tema0THU BigmpalnboBaHUX TrasdiB, e(DEKTUBHICTH
KOMOiHOBAHOTO IUKJY BUKOPUCTAHHSA TeIlJIa MaJuBa
B I'TY Bixe mepesBuirye mopir 63%.
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Summary. Art therapy is a psychotherapeutic method that uses creative processes to improve mental and physical
health. In recent decades, the scientific community has shown increasing interest in studying its impact on neuroplas-
ticity — the unique ability of the brain to change and adapt under the influence of new experiences, learning, and ex-
ternal stimuli. This article provides a comprehensive analysis of the impact of art therapy on structural and functional
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changes in the brain in patients of different age groups — children and adults. The key mechanisms of this impact are
considered, including activation of various areas of the cerebral cortex, strengthening of connections between the
hemispheres, stimulation of neurogenesis, and synthesis of neurotrophic factors. Particular attention is paid to the
evidence base: the results of modern studies confirming the positive impact of art therapy techniques on cognitive
functions, emotional regulation, as well as recovery processes dfter neurological disorders and injuries are presented.
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ntroduction. Art therapy as a method of psycho-

logical correction and rehabilitation has been suc-
cessfully used in clinical practice, pedagogy and
social work for several decades. Its effectiveness is
due to the unique ability of creative processes to ac-
tivate various parts of the brain, triggering complex
neurophysiological mechanisms. Neuroplasticity,
understood as the property of neural networks to
change their structure and functional connections
under the influence of external and internal factors,
is a fundamental mechanism of adaptation, learning
and recovery from damage.

Modern neuroimaging methods, such as func-
tional magnetic resonance imaging (fMRI) and elec-
troencephalography (EEG), provide convincing ev-
idence that art therapy practices cause significant
activation of the prefrontal cortex, insular lobe and
limbic system structures. These brain areas play
a key role in the processes of emotional regulation,
decision-making and self-control. In children, art
therapy demonstrates particular effectiveness due
to the exceptionally high plasticity of the develop-
ing brain, while in adults it becomes an important
tool for neurorehabilitation after strokes, traumatic
brain injuries and neurodegenerative diseases.

The main goal of this article is to systematize and
generalize modern scientific data on the impact of
art therapy methods on neuroplasticity indicators
in different age groups. The work considers both
the fundamental neurobiological mechanisms of this

effect and the practical aspects of using art therapy
in clinical and educational settings.

The methodological basis of the study was sys-
tematic reviews, meta-analyses and original clinical
studies published in peer-reviewed scientific journals
over the past 10—-15 years. Particular emphasis is
placed on a comparative analysis of the effective-
ness of art therapy interventions in children and
adults with various neurological and psychiatric
diagnoses. The proposed hypothesis of the study is
that the systematic use of art therapy contributes to
a significant enhancement of neuroplastic processes
through complex stimulation of cognitive and emo-
tional functions, which is objectively confirmed by
changes in the structural organization and function-
al activity of various parts of the brain.

Neurobiological foundations of art therapy

Art therapy has a multifaceted effect on the
brain through several interconnected neurobiolog-
ical mechanisms. These include activation of the
sensorimotor zones of the cerebral cortex, increased
interhemispheric interaction due to synchronization
of the activity of neural ensembles, and stimulation
of the production of neurotrophic growth factors.
Numerous experimental studies demonstrate that
creative processes such as drawing, modeling, danc-
ing, and musical improvisation lead to a significant
increase in the synthesis of brain-derived neuro-
trophic factor (BDNF), a key protein responsible for
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the processes of neurogenesis, synaptic plasticity,
and neuronal survival.

In preschool and school-age children, regular art
therapy sessions promote the accelerated develop-
ment of the frontal lobes of the brain, which play
a critical role in the processes of planning, self-con-
trol, and behavior regulation. In adult patients, espe-
cially in old age, art therapy is an effective tool for
compensating for age-related cognitive impairment
and preventing neurodegenerative changes. Clinical
observations show that in patients with Alzheimer’s
disease, systematic creative activities help to slow
down atrophic processes in the hippocampus, the
brain structure responsible for memory formation
and spatial navigation.

Functional magnetic resonance imaging (fMRI)
data convincingly demonstrate that various forms
of creative activity cause significant activation of
the default mode network (DMN), a network of the
passive mode of brain operation that plays a key role
in the processes of self-reflection, creative thinking
and autobiographical memory. These findings con-
firm that art therapy has a complex effect not only
on the emotional state of patients, but also leads to
significant changes in the functional organization
of neural networks of the brain.

Electroencephalographic studies (EEG) record
characteristic changes in the bioelectrical activity
of the brain during art therapy sessions, manifest-
ed in an increase in the power of alpha and theta
rhythms. These changes in electrophysiological pa-
rameters correlate with states of deep relaxation,
increased concentration and creative inspiration,
which together create optimal conditions for enhanc-
ing neuroplastic processes. Particularly pronounced
changes in EEG patterns are observed in patients

with anxiety disorders and post-traumatic stress
disorder (PTSD), which indicates the normalizing
effect of art therapy on the functioning of the lim-
bic system. Thus, modern neuroscientific research
provides convincing evidence that art therapy has
a complex effect on the structural and functional
characteristics of the brain, stimulating neuroplas-
tic changes at various levels of the nervous system.
These data substantiate the prospects of using art
therapy methods in neurorehabilitation and cognitive
training programs.

The impact of art therapy on neuroplasticity

in children

The children’s brain is characterized by an excep-
tionally high degree of plasticity, which makes art
therapy interventions especially effective in this age
group. Numerous studies demonstrate that systemat-
ic creative activities contribute to a significant im-
provement in fine motor skills, speech development
and emotional intelligence in children of various age
groups. The neurophysiological mechanisms of this
effect are associated with increased synaptic plas-
ticity in the sensorimotor cortex and the formation
of new neural connections between different parts
of the brain. Positive changes are especially notice-
able in children with mental retardation, where art
therapy acts as a powerful catalyst for compensation
and development processes.

In children with attention deficit hyperactivity
disorder (ADHD), art therapy methods demonstrate
a pronounced normalizing effect, manifested in a de-
crease in hyperactivity, improved concentration and
increased behavioral control. Neuroimaging studies
show that these changes correlate with increased
functional connections between the prefrontal cortex
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and basal ganglia, key structures involved in regu-
lating motor activity and cognitive processes. No-
tably, the effects of art therapy in this category of
patients persist for a long time after the end of the
course of treatment, indicating persistent neuro-
plastic changes.

In working with children with autism spectrum
disorders, art therapy demonstrates unique oppor-
tunities for developing empathy, social skills, and
emotional expression. Functional MRI data show
that after a course of art therapy, such patients ex-
perience a significant increase in the activity of mir-
ror neurons, specialized brain cells that play a key
role in the processes of imitation, understanding the
intentions of others, and the formation of social be-
havior. These changes are accompanied by improved
non-verbal communication and the ability to joint
attention, which is of fundamental importance for
the social adaptation of children with autism. Long-
term longitudinal studies convincingly demonstrate
that children who regularly engage in various forms
of art therapy show significantly better academic
achievements compared to control groups. These
differences are especially noticeable in areas such
as creative thinking, problem solving, and verbal
abilities. The neurobiological explanation for this
phenomenon is associated with increased cognitive
flexibility — the ability to switch between different
thinking strategies, which is ensured by increased
plasticity of the prefrontal cortex. In addition, art
therapy practices contribute to the improvement of
working memory and information processing speed,
which is directly related to the success of education-
al activities. Thus, art therapy is a powerful tool
for stimulating neuroplastic processes in childhood,
exerting a complex positive effect on both cognitive
development and the emotional-personal sphere. The
uniqueness of this method lies in its naturalness for
the child’s psyche, the absence of side effects and
the ability to harmoniously integrate into the educa-
tional process, which makes it a promising direction
in modern neuropedagogy.

The impact of art therapy on neuroplasticity
in adults

In the adult population, art therapy is widely
used in neurorehabilitation programs for patients
who have suffered strokes, traumatic brain injuries,
and neurosurgeries. Clinical studies show that sys-
tematic creative activities significantly accelerate
the process of restoring motor functions, speech
abilities, and cognitive skills in this category of
patients. The neurophysiological mechanisms of this
effect are associated with the activation of vicarious
(substitute) learning processes, when undamaged ar-
eas of the brain take over the functions of the affect-
ed areas, as well as with the stimulation of neuro-
genesis in the subventricular zone and hippocampus.

Particularly effective in this regard are methods
of music therapy and rhythmic stimulation, which
help synchronize the work of the surviving neural
ensembles.

In patients with depressive disorders of varying
severity, art therapy demonstrates a pronounced an-
tidepressant effect, which is confirmed by both clin-
ical observations and objective neuroimaging data.
Magnetic resonance imaging shows that a course of
art therapy leads to an increase in the volume of
gray matter in the hippocampus, a structure that
suffers especially in long-term depressive states.
These morphological changes correlate with im-
proved mood indicators, decreased anxiety levels,
and normalization of circadian rhythms. Biochemical
studies explain this effect by a complex effect on
the neuroendocrine system: a decrease in the level
of cortisol (the stress hormone) and an increase in
the concentration of serotonin, dopamine, and endor-
phins, neurotransmitters responsible for a positive
emotional background. In gerontological practice, art
therapy has proven itself to be an effective means
of preventing and correcting age-related cognitive
impairment. Systematic creative activities in older
people help slow down the processes of natural cogni-
tive decline, which is confirmed by both psychomet-
ric tests and diffusion tensor imaging data, showing
an increase in the density and integrity of the white
matter of the brain. A particularly pronounced ef-
fect is observed in relation to episodic memory and
executive functions, which is associated with the ac-
tivation of the prefrontal cortex and medial temporal
structures. It is noteworthy that group forms of art
therapy additionally stimulate the social activity of
older people, which in itself is an important factor
in maintaining cognitive health.

The use of art therapeutic methods in the treat-
ment of chronic pain syndrome of various origins
deserves special attention. Neuroimaging studies
demonstrate that creative practices help reduce
the activity of pain centers in the brain, includ-
ing the anterior cingulate cortex and insular lobe.
This effect is explained by complex mechanisms of
cognitive attention switching, activation of the en-
dogenous opioid system and changes in central sen-
sitization processes. Clinically, this is manifested
in a decrease in the intensity of pain, a decrease in
the need for analgesics and an improvement in the
quality of life of patients. This area is of particular
interest for modern pain medicine, as it opens up
new possibilities for non-drug treatment of chronic
pain syndromes. Thus, art therapy in adulthood is
a powerful tool for maintaining and restoring neu-
roplasticity, providing a complex positive effect on
cognitive functions, emotional state and overall qual-
ity of life. This method acquires particular value in
the context of age-related changes and neurological
disorders, where pharmacological approaches often
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have limited effectiveness and side effects. Pros-
pects for the development of this area are associated
with the development of individualized art therapy
programs that take into account the specifics of
disorders and personal characteristics of patients.

Comparative analysis of effectiveness
in children and adults

A comparative analysis of the impact of art ther-
apy on neuroplastic processes in different age groups
reveals both common patterns and significant differ-
ences. The child’s brain, which is in a state of active
development, demonstrates faster and more pro-
nounced changes under the influence of art therapy
interventions, which is manifested in the accelerated
formation of cognitive functions and social skills.
This feature is explained by the high density of syn-
aptic connections, an intensive myelination process
and increased sensitivity to neurotrophic factors in
childhood. Unlike adults, even short-term art ther-
apy courses in children can lead to significant and
sustainable changes in the organization of neural
networks, which opens up unique opportunities for
the correction of various developmental disorders.

In adult patients, the effects of art therapy ap-
pear more slowly, but this method demonstrates high
efficiency in compensating for age-related chang-
es and the consequences of neurological damage.
While in children the main emphasis is on stimu-
lating development processes, in adults art therapy
is aimed to a greater extent at activating compen-
satory mechanisms and reorganizing existing neural
networks. Particularly valuable is the ability of art
therapy methods to overcome the rigidity of neural

processes characteristic of the adult brain, which
is of fundamental importance for rehabilitation af-
ter strokes and traumatic brain injuries. It should
be noted that in adult patients, a longer course of
interventions is required to achieve sustainable re-
sults compared to children’s groups. Analysis of
the effectiveness of various forms of art therapy
reveals significant age differences in susceptibility
to certain methods. Children’s psyche demonstrates
the greatest responsiveness to visual forms of cre-
ativity (drawing, modeling), which is explained by
the active development of visual-spatial functions
during this period. Adult patients, on the contrary,
often show better results with combined approaches
combining several modalities (for example, fine art
with musical accompaniment or movement). These
differences must be taken into account when devel-
oping age-specific art therapy programs adapted to
the cognitive capabilities and needs of each group.

An important aspect of comparative analysis is the
temporal dynamics of therapeutic changes. As longi-
tudinal studies show, in children, the positive effects
of art therapy can persist for many months after the
end of the course, which indicates profound chang-
es in the organization of neural networks. In adult
patients, especially in the elderly, maintaining the
achieved results often requires continued sessions in
a supportive mode. This difference reflects the fun-
damental age-related features of neuroplasticity: if in
childhood the brain actively forms new connections,
then in adulthood the main emphasis shifts to main-
taining and reorganizing existing neural ensembles.

Thus, despite the universality of the art ther-
apy approach, its application requires careful
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consideration of the age-related features of neuro-
plasticity. Optimal results are achieved by devel-
oping differentiated programs that take into ac-
count the specifics of the brain organization and
psychological needs of each age group. A promising
direction seems to be the creation of integrated pro-
grams that combine art therapy methods with other
types of cognitive stimulation, which can potentiate
positive effects in both children and adult patients.

Conclusion. The conducted analysis of modern
scientific data convincingly demonstrates that art
therapy is an effective method of stimulating neu-
roplastic processes both in childhood and adulthood.
Numerous studies confirm its ability to cause signif-
icant structural and functional changes in the brain,
manifested in the improvement of cognitive func-
tions, emotional regulation and overall quality of
life. Art therapy methods are of particular value in
the context of neurorehabilitation, where they allow
activating natural mechanisms of compensation and
recovery after various injuries to the central nervous
system. The uniqueness of this approach lies in its
complex impact on various levels of the nervous
system organization — from molecular processes to
complex neural network interactions.

Promising areas of further research in this area
include several key aspects. Of particular interest
is the study of the long-term effects of art therapy
using modern neuroimaging methods, which allow
tracking the dynamics of changes at the structural
and functional levels. An important task is to devel-
op objective criteria for assessing the effectiveness
of art therapy interventions based on a combination
of psychometric, neurophysiological and biochemical
indicators. The direction associated with the creation
of personalized art therapy programs that take into

account not only age characteristics, but also the in-
dividual profile of cognitive functions, the emotional
sphere and the specifics of neurological disorders in
individual patients has significant potential.

Particular attention should be paid to the study
of the possibilities of combined methods combining
art therapy with other types of cognitive training
and neurotechnologies. The first pilot studies show
that the combination of traditional art therapy prac-
tices with biofeedback methods, virtual reality or
non-invasive brain stimulation can potentiate posi-
tive effects and accelerate the process of neuroreha-
bilitation. Another promising direction is the study
of the influence of various types of art on specific
neuroplastic processes, which will allow creating
more targeted and effective intervention programs.

Art therapy has significant potential in the field
of prevention and correction of neurodegenerative
changes, which is especially important in the context
of global population aging. Future research should be
aimed at developing scientifically based programs for
art therapy prevention of cognitive decline, taking
into account modern concepts of neuroplasticity mech-
anisms in old age. It is equally important to study the
possibilities of integrating art therapy methods into
educational systems, which can help optimize the cog-
nitive development of children and adolescents. Thus,
art therapy occupies an important place in modern
neurorehabilitation and cognitive development, offer-
ing unique, scientifically based approaches to stim-
ulating neuroplastic processes. Further development
of this area requires interdisciplinary cooperation of
specialists in the field of neuroscience, psychology,
art and medicine, which will reveal the full potential
of creative practices for maintaining and restoring
brain health throughout a person’s life.
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Summary. The article is devoted to the problems and prospects of tourism management. The process of tour-
ism management development due to specialization and developed organizational structure is shown. It has been

technologies.
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Introduction. When developing a strategy for tour-
ism activities, a tourism company determines the
formation and development of tourism management.
The criteria by which the travel agency is guided is the
possibility of using already accumulated experience.
That is, the issue of the content of tourism manage-
ment through tourist services is solved. At the same
time, the company specialization and the low level
of competition or its absence are essential [2; 5; 8].

It should be noted that the vast majority of Euro-
pean travel companies adhere to the offer targeting.
They seek the most attractive positioning of tourism
management. For example, the strategy of “convey-
or” tourism should be mentioned. The strategy was
used by companies whose concept was to cover the
entire tourist market with a “universal” offer [2].
The universalism of the offer was based on the uni-
fication and leveling of tourism management. But in
modern conditions, the seller’s market is transformed
into a buyer’s market, which becomes an urgent issue
in the conditions of social transformations.

Formulation of the problem. Consider the prob-
lems and prospects of tourism management in the
conditions of social transformations.

Results. In the conditions of social transforma-
tions, restructuring is taking place in the tourist
market. They affected small travel agencies that
specialized in a limited range of tourist services.
The most difficult issue for them was the ways of
survival in the conditions of coexistence with large
travel agencies [1; 3].

As for the tourism management of large tourism
companies, they gradually specialized in different
areas. At the same time, the variety and purpose-
fulness of the offers are accompanied by large-scale
market coverage. In particular, tourism manage-
ment in the tourism market is developing due to

42

concluded that tourism management depends on fluctuations in demand for tourist services and modern marketing

Key words: tourism, tourist market, management, strategy, tourism management.

the developed organizational structure and advanced
marketing technologies [1; 2; 8].

Besides, with the development of modern tourism
management in the practice of international tour
operators, the tendency of narrow specialization of
tour operators is strengthening. For example, the
tour operator and travel agent “Hotelplan” (Swit-
zerland) opened 40 agencies in France, the Neth-
erlands, Germany, Belgium, Great Britain, Spain,
Tunisia, and Japan. Another Swiss company Kuoni
has about 60 agencies in 16 countries [6; 7; 8].

It should be noted that over time the process of
capital concentration and management centraliza-
tion in the field of tourism has changed. A typi-
cal merger, accession, or takeover of some firms
by others occurs due to the infiltration of capital
from other sectors of the economy. Trade capital
should be recognized as the most aggressive. Thanks
to it, powerful concerns were built, which became
equal to the largest travel companies. For example,
in Germany, department stores such as “Quelle,”
“Kaufhof,” and “Hertie” have invested significant
capital in the tourism business. They founded tour-
ism companies NUR (Neckermann Reisen) [2; 5; 9].

Accordingly, trading houses have gained popularity
and trust in the quality of the offered goods over the
years of activity. This popularity also extends to the
travel companies they establish. In the tourist market,
department stores, by developing tourist management,
save on advertising costs, renting office space, etc.
In department stores, it is convenient to distribute
marketing technologies: printed advertising, catalogs,
brochures, and price lists and sell tourist trips directly
to consumers without intermediaries [1; 5; 8].

In modern conditions, the specialization of tour-
ism management is characteristic not only for the
activities of tour operator companies. For example,
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in the field of hotel services, such specialization is
formed in two directions: according to the criterion
of comfort and according to the criterion of the cli-
ent’s interests. In particular, the comfort of hotels is
characterized by the number of services for tourists.
For example, the level of service of a hotel in France
may differ from a hotel in Denmark. In addition
to setting the number of services, the hotel issues
a catalog with prices and a range of services [1; 8].

It should be noted that the specialization of tour-
ism management regarding the offer of hotel services
takes into account the specific needs of the clients.
For example, the Seminar hotel Waldhuus in Davos
specializes in serving congresses, conferences, and
seminars. The Swiss hotel Face Aparthotel is designed
mainly for young people. At the same time, the ser-
vice is designed for a young person’s perception of the
world with its cheerfulness and immediacy [1; 2; 4].

Considering tourism management, which is di-
rectly related to hotel services, we note the follow-
ing. Since the interests of people have no limits,
the specialization of the hotel services offer is also
limitless. These can be hotels that combine rest and
business stays, purposeful sports training, houses of
creativity for writers, ete. In such hotels, the level of
comfort is also properly taken into account [3; 4; 8].

It should be noted that in tourism management,
the problem is to determine the place in the structure
of the tourism market of services. Small tourism en-
terprises do not have the same opportunities as large
enterprises. That is, the possibilities of tourism man-
agement are also different [8]. In this regard, small
enterprises are forced either to merge into a larger

structure losing their independence, or stop their ac-
tivities. This circumstance became the basis for con-
clusions about the futility of the independent exis-
tence of numerous layers of small tourist enterprises.

Some Western European specialists in tourism
(Harrell, Hoffman) concluded that large companies,
first of all, can completely cover the tourism market.
Secondly, to ensure the satisfaction of the tourist and
meet the formula: “everything for the client” [2; 6; 7].

As long-term experience has shown, small and
medium-sized tourism enterprises in the economy of
the European market demonstrated not only sustain-
able “survival.” They play a significant role as shock
absorbers during economic downturns. Their flexibility
and quick adaptation to changes in the tourism services
market contributed to mitigating crisis phenomena.

Conclusion. The tourism market depends on fluc-
tuations in the demand for tourist services. Work-
ing on small-scale segments, it is sometimes not
profitable for large companies to engage in tourism
management for economic reasons.

Small and medium-sized tourism enterprises can
successfully coexist with large tourism companies. In
particular, there is an opportunity for further devel-
opment of tourism management, marketing, person-
nel training, wholesale purchase of goods for tour-
ism, etc. That is, in the process of cooperation, issues
of tourism market tactics and strategy are agreed
upon. Such a cooperative association of tourism en-
terprises does not affect the narrow specialization
of every participant. At the same time, new tourism
management technologies are constantly being devel-
oped, which is the subject of further research.
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AHoTaUif. Y CTATTi qOCNigXKY€ETbCA BIMB PYHKLIOHAIbHO20 TPeHiH2y 3 netasmmu TRX Ha 3MiHM B ckaagi Tina (mpoueHT
XKMPOBOI | M'A30BOI MacK) i piBeHb CTpecy Yy XIHOK cepegHbo20 Biky (30-45 pp.). MeToguka TpeHiHay [PYHTYETbCS HA iHTe2pa-
uii 6anaHcyBanbHuUX i cuaoBux BApas. [JocaigueHHs BKAoYano 40 xiHok: 20 y epyni TRX-TpeHiHay i 20 y KOHTPOAbHIi 2pyni
3 TPagUUiiHNMKM CUI0BUMM BIIPABAMM. BUMIPIOBAHHS CKIGGOBMX TiA BUKOHYBAIMCh 3d gONoMo20t0 OioiMNegaHcHo20 aHa-
Ni3y, a piBeHb CTpecy OLiHIOBABCA onuTyBanbHMKOM Perceived Stress Scale (PSS-10). Pe3ynbTatvt MOKA3aam 3HAYHE 3HMKEHHS
MPOLeHTY XxupoBoi Macu (-3,2%, p < 0,01), npupicT Ma30Boi mack (+2,5%, p < 0,05) Ta 3meHLeHHs piBHs cTpecy (PSS-10: -6,8
6ana, p < 0,01) y TRX-2pyni nopiBHSHO 3 KOHTposeM. OTPUMAHI gaHi CBIgUaTh nMPo eQekTUBHICTb PYHKLIOHAIbHOR0 TPeHiHay
y NOKPALLeHHI Hi3N4HO020 Ta NCUXOeMOLiHO20 CTAHY XiHOK. TRX-TpeHyBaHHS Moxe OyTi pekoMeHgoBAaHMM eleMeHTOM 03go-
POBUMX PO2PAM cepeq XiHOK Y Bilii 3045 pokiB.

KniouoBi cnosa: TRX, yHKLIOHAIbHUIT TPeHiH2, CK1ag Tind, XupoBMii KOMIOHEHT, CTPeC, XiHku cepegHbo20 Biky, PSS-10.

Summary. The article investigates the effect of functional training with TRX loops on changes in body composition (fat and
muscle mass percentage) and stress levels in middle-aged women (30-45 years). The training methodology is based on the in-
tegration of balance and strength exercises. The study included 40 women: 20 in the TRX training group and 20 in the control
group with traditional strength exercises. Body composition measurements were performed using bioimpedance analysis, and
stress levels were assessed using the Perceived Stress Scale (PSS-10). The results showed a significant decrease in fat mass
percentage (-3.2%, p < 0.01), an increase in muscle mass (+2.5%, p < 0.05) and a decrease in stress levels (PSS-10: -6.8 points,
p <0.01) in the TRX group compared to the control. The obtained data indicate the effectiveness of functional training in im-
proving the physical and psycho-emotional state of women. TRX training can be a recommended element of health programs
among women aged 30-45.

Keywords: TRX, functional training, body composition, fat mass, stress, middle-aged women, PSS-10.

Bc'ryr[. dizmuHa aKTUBHICTh € OOHUM i3 KJIIOUYOBUX
YMHHUKIB 30epeKeHHA Ta MiATPUMKU 3T0POB’A
JKiHOK y 3pisomy Bimi. Bona Bigmirpae BasKJIMBY poJib
y npodinakTuri HagMipHOl Macu Tina, 30eperKeHHi
M’A30BOI Macu, MOKpAIIeHHI 00MiHy PeUOBWH, a TAKOMK
Yy SHIIKEHHI ICUXO0eMOIiliHOTO HanpysKeHHA [7, 12].
¥V ximok Bikom 30—45 pokiB, AK ImpaBuUJoO, Big3Haua-
€ThCSA IIOCTYIIOBe 3HUIKEHHSA DiBHA (DiBUUYHOI aKTUB-
HOCTi, 110 MOB’A3aHe 3 mpodeciiiHoo 3alHATICTIO,
cimeliHUMU 000B’A3KaMHU Ta 3MiHaMU TOPMOHAJIBHOTO
douy [4]. Came B 11eii TIepios 3pocTae pUSUK PO3BUTKY

4y

capKoIeHii, a0MOMiHATBHOTO OKUPIHHSA, TOPMOHAIB-
HUX qucbajiamciB, a TaKOXK TPUBOMKHUX i TeIPeCUBHUX
crauis [3; 10].

OcranHiMu pokaMu (PyHKIIiOHAJBHUH TPEHIiHT HAOY-
Bae MONYJIAPHOCTI K yHiBepcajbHA cucTeMa (MisUUHUX
BIIPAB, IO JO3BOJISIE PO3BUBATHU CUJY, CTAOiIbHICTD,
KOOPJMHAIiI0, THYYKICTh Ta BUTPUBAJIICTh OJTHOUYACHO
[1; 8]. Ha Bigminy Bix i30150BAaHUX CUJIOBUX Tpe-
HYBaHb, PYHKI[IOHANbHI BIPaBU MalOTh IPUPOSHUI
XapaKTep i cupAMOBaHi Ha BUKOHAHHA PyXiB, HAOJIM-
JKEeHUX 0 MOBCAKJIEHHUX, 3 aKI[EHTOM Ha 3aJIyYeHHA



// International scientific journal «Internauka» // N2 9 (128), 2022

// Other //

KinmbKox M’a30Bux rpyn oguHouacHo [9]. Ile pobuts ix
0COOJIMBO MOIIMLHUMHU IJIis *KiHOK, AKiI MParHyTh He
TiTbKY 3HUSUTHU MAacy Tija, a ¥ IMOKPaIUTHA PYXOBY
cCuMeTpiio, MMOCTaBy Ta 3arajbHE CaMOIIOYYTTH.

Opnuiero 3 epeKTUBHUX (HOPM (PYHKIIIOHAIBHOTO
TPEHIHTY € 3aHATTA 3 BUKOPUCTAHHAM IIiBICHUX IIe-
Tenb TRX. Taki BopaBu Bij3HAUAIOTHCS BUCOKUM
piBHeM HecTabimbHOCTI, IITO BMYIIIye aKTUBi3yBaTu
M’ s3u-cTabismisaTopu, ranboKi M’ A3u Kopmycy (core)
Ta M’A3U, IKi 3a3BUUAl MAJO 3aJyUeHi y 3BUYAHHUX
TperyBaHHAX [2; 9]. IlepeBaroio TRX € Mo:KJIUBiCTH
BapiloBaTu piBeHb HaBaHTAXKEHHS 3a PAXYHOK KyTa
HaxWuJIy Tija, TeMOy BUKOHAHHS BIIPaB, a TaKOXK
THYUYKiCTh Y TTOOYOBi iHAMBimyaIbHUX Ta TPYIOBUX
nporpam. Ile poburs TRX moctynruUM nnd ocib is
pisHUM piBHeM (Di3WUHOI MiATOTOBKHU.

PesynbraTu mociigskeHb BKasyoTh, 1o TRX-Tpe-
HYBaHHSA COPUAE CYTTEBOMY ITOKPAIIEHHIO KOMIIO3UILi1
Tijla 3HMIKEHHIO BiJICOTKY JKMPOBOI Macu Ta IIPUPOCTY
m’s30Boi TKaHuHU [2; 6]. Tako:k BimsmavaeThea mif-
BUIIEHHA CUJIOBOI BUTPUBAJIOCTi, THYYKOCTi, KOOPAM-
HaIlii Ta 6aJaHCy, III0 0COOJIMBO BAaYKJIMBO AJA JKiHOK
y IIepios moYyaTKy BiKOBUX 3MiH y OIIOPHO-PYXOBOMY
amapari [8].

Kpim Toro, BaKJIMBOIO € ICUX0EMOITifiHA CKJIa0oBa
TaKUX TPeHyBaHb. BIpaBu, IO BUKOHYIOTHCA B He-
CTaHZAPTHUX yMoBax (HampuKJan, 3 HecTabiIbHOIO
OIIOPOI0), BUMAaralTh He Julie (pisuuHOoi, a i KOTrHi-
THUBHOI aKTHUBHOCTi: KOHTPOJIO 34 IOJOKEHHAM Tija,
KOHITeHTpaIlii yBaru, mocTifinol KopekKIii pyxy [9;
10]. Ile akTUBidye MexXaHi3MU HENPOILJIACTUUHOCTI Ta
BHUIKYE PiBeHb TPUBOMKHOCTI. 3a manmmMu Brown et
al. [3], yuacTp y rpynoBux (PYyHKI[IOHAIBHUX 3AHST-
TAX COPHUSE 3HAUYHOMY 3HUKEHHIO PiBHS CcTpecy Ta
TMOKPAIIeHHIO0 HACTPOIO 3aBAAKY MMOETHAHHIO PYXOBOI
aKTHUBHOCTI Ta coImiaJdbHOI B3aeMoOmii.

IIIxana copuiimamoro crpecy (PSS-10), aka uacrto
BUKOPUCTOBYETHCA ¥ CYUACHUX MOCIiMTKEeHHAX, T03-
BOJIAE€ KiJIbKiCHO OI[iHUTU PiBeHb Cy0’€KTUBHOTO HAa-
BaHTaKeHHA, OB’ I3aHOTO 3i MOAeHHUMY BUKJINKAMU
[56]. Came piBeHBb cTpecy € KPUTUUYHUM ITOKA3HUKOM
Iis dKiHOK Bikom 30—45 pokiB, AKi yacTo MOEAHYIOTH
npodeciiiny 3affHATICT 3 foMaNIHIMU 000B’A3KaMu. 3a
cioBamu Moore & Gibbons [10], disuuta akTuBHiCTH
CepeHbOTO PiBHA IHTEHCUBHOCTI 3JaTHA 3HUIKYBaTHU
piBeHb KOPTU30JIY, IOKPAIIyBaTA COH Ta IIiBUIITyBaTH
3arajibHy CTPECOCTiNKiCTh.

Hesparxarouu Ha HAABHICTh OKPEMUX JOCJIiI:KEHb,
npucBaueHux epexram TRX, Bce 11e HemoCTaTHHO
pobiT, 10 OIiHIOIOTH OAHOUYACHUN BILJIUB IILOTO BUIY
TpeHiHTry Ha (isduuHi Ta ncuxoeMOIifiHi mapameTpu
JKIHOK y KOHKPeTHOMY BiKoBOMY miamasoHi. Tarkox
6paxye mopiBHaabHOTO aHaaidy TRX i3 Tpamuiriii-
HUMU CUJOBUMU IporpamMaMu, AKi J0ci BBarKarThCA
«30JIOTUM CTaHIZApTOM» y (hiTHeci.

VY 3B’s3KYy 3 IIUM, aKTYaJbHUM € JOCTIiAKeHHs, dKe
ITO3BOJIUTh KOMILJIEKCHO OI[IHUTH 3MiHN B KOMIIO3MILil
Tiza (}KUpoBa Ta M’ A30Ba Maca) Ta PiBHi cTpecy mif

BtuBoM 12-tmsxHeBoi mporpamMu TRX-TpeHyBaHb y Ki-
HOK BikoMm 30—-45 pokiB y mopiBHAHHI 3 TpaguIliiiHIMNI
MeToguKaMu. Pe3yabTaT MOMKYTb CTATH OCHOBOIO MIJIA
BIIPOBAIKEHHA HOBUX (DOPMATIB 03TOPOBUMUX IIPOTPAM
y (diTHec-iEgyCcTPii TA rPpOMAaCHKOMY 3LOPOB’L.

Mera i 3aBHaHHA TOCIigKeHHs. MeTor SoCIIimKeH-
Hsa 0yJI0 BUSHAUUTHU e(DEeKTUBHICTh (QYHKI[I0HAIHLHOTO
TPEeHIiHTY 3 BUKOpucTtanuaM meresb TRX miomo 3min
y cKJIami Tija Ta piBHiI cy0’€KTHUBHOTO CTpeECy y Ki-
HOK BikoMm 30—45 pokis. Came meii BikoBuii mepion
YacTO CYIPOBOIKYETHCA 3HUIKEHHAM DiBHA (hiZUUHOL
aKTUBHOCTi, TOYAaTKOM TOPMOHAJbHUX IIepedymaoB Ta
MiIBUINIEHHAM PU3WKY PO3BUTKY HAAMipHOI Macu Tinia,
capKoIeHii Ta ncuxoemorniaUx posnanis [4, 7]. Takum
YWHOM, IOIIYK AOCTYIHUX i BogHOUAaC e(heKTUBHUX
MeTO[iB Ipo@iJaKTUKU IIUX 3MiH € HaJ3BUYaANHO
aKTyaJbHUM.

DyHKIIOHATbHUNA TPEHIHT, 30KpeMa 3 BUKOPUCTAH-
HaMm TRX-neresns, npuBepTae yBary axiBiis y cdepi
¢ditHeECYy Ta 340POB’A 3aBAAKU CBOill BapiaTMBHOCTI,
MOOiJIBHOCTI Ta MOMKJIMBOCTI amamTallii 1o iHguBi-
IyajibHOTO piBHA miaroroBsmeHocti [2]. Bimomo, 110
BIIPABU HA HeCcTabiNbHIN OmOpPi aKTUBI3YIOTH He JIUIIIE
BeJIUKi M’s130Bi rpymnu, a it rauboki crabizisaTopu, 1o
0CO0JIMBO KOPUCHO IJIA JKiHOK i3 cUASYUM CIIocOO0M
KUTTA abo micaanosnorosumu 3minamu [8; 9]. Kpim
TOTO0, YMCJIEHHI JOCTiPKeHHA IIiATBEPAKYIOTH ITO3M-
TUBHUNA IICUXOEMOIiNHUIN e(DEKT IPYNOBUX (PYHKIIO-
HAJbHUX TPEHYBaHb, IO MPOSABISAETHCA Y 3HUKEHHIL
TPUBOKHOCTi, MOKpAaIleHHI HACTPOIO Ta 3arajJbHOTO
camomouytta [3; 10].

OckinbKU TepeBaskHa YacTUHA HASIBHUX HAYKO-
BUX IpaIpb IPUCBAUYEHA OKpeMo abo (ismunuMm, abo
ICUXOJIOTIYHMM 3MiHAM, HEIOCTATHHO BUBUEHO caMe
koMmIitekcHuY BiiuB TRX-Tpeninry Ha (isionoriuni
Ta IICUX0eMoIlitiHi mapamerpu. o Toro &, oOMesKeHa
KifbKicTb gocaimkensb mopiBHIOE TRX 3 TpaaumitHuMn
CUJIOBUMH IIPOTPaMaMM, IO AOCi 3aJIUIIAIOTHCA TIO-
nynapHuMu y :Kinouomy ditHeci [6]. 3 ypaxyBaHHAM
BUIIeBUKJIALEHOTO, V JOCHiAKeHHI Oy ImocTaBJeH1
TaKi 3aBHaHHS:

1. IIpoananisyBatu BiuB 12-THXHEBOI IIporpaMu
TRX-TpeHiHTy Ha MOKA3HUKMU CKJIAAy Tija (PKUPO-
Ba Maca, M A30Ba maca, IMT) y xirmox Bikom 30—45
POKiB.

2. BusHaunTu AMHAMiKy 3MiH piBHA cy6’€KTUBHOTO
cTpecy 3a mxaioi Perceived Stress Scale (PSS-10)
o i micoma BTpy4YaHHA.

3. 3pificHuTy NOPiBHAHHA OTPUMAHUX PE3yJIbTATiB
i3 TOKa3HUKAMM KOHTPOJLHOI TPYyIIH, IIT0 BUKOHYBAaJa
TPaAUIlifiHI CUJIOBI BIIpaBMU.

4. OminuTy MOKIUBicTh BRJIOUueHHS TRX-TpeHiury
IO 03I0POBUYMX IPOTPaM IJIf KiHOK CEPENHBOTO BiKY
Ha OCHOBi eMIipUYHUX pPe3yJbTaTiB.

Metomu mocaimxenHsa. OpraHizaiia mocaiaKeHH.
HocaimKeHHa TPOBOAUIOCST YIIPOAOBK 12 THIKHIB
Ha 6asi (¢itHec-1meHTPY y MicTi Kuesi 3 morpuman-
HSAM eTUYHUX BMMOT. ¥ Ci yYaCHUIII HAZaJIU IIMChMOBY
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ir()opMoBaHy 3roAy Ha ydyacTh y mociimxenHi. [o
BubipKu 0yso 3amyueno 40 xiHok Bikom 30—45 pokiB
(cepenwiii Bik 37,2 = 4,3 poKy), AKi He MaJau TOCTPUX
a00 XpOHIUHUX 3aXBOPIOBAHb, IO MPOTUIIOKABAHI A
disuuHUX HaBaHTa'KeHb, Ta He 3aliMaJIUCa PEerysap-
HOIO ()iBMYHOIO aKTMBHICTIO IIPOTATOM OCTAaHHiX 6
MicAIiB.

YuacHUIb 0yJI0 BUDAAKOBUM UMHOM PO3TOIiJIEHO
Ha nBi rpynu mo 20 ocib kokHa:

— ekcmepumenTtaabHa rpyna (EG) — BuxkoHyBaja mpo-
rpamy QyHKIioHaIbHOTO TpeHinry 3 TRX-metTmamu;
— koHTpoabHa rpyna (CG) — BUKOHYBaJja mIporpamMy
TPaAUI[IHNHOTO CUJIOBOTO TPEHIHTY 3 BiJIBHUMU Ba-
ramu (TaHTesi, TyMOBi meTsi, Mmeg00JI).
MeToau omiHKM

1. BumiproBaHHA CKJamy Tija

s ominku 3MiH y MophodyHKITIOHATIFHOMY CTaHL
YYacHUITL 3aCTOCOBYBaBCsA OioiMmemaHCHUN aHaJis
3 Bukopucranasm npuiaany InBody 770. ITapamerpu,
AK1 BpaxOBYyBaJUCh:

e 3arajbHa Maca Tina (Kr);

BizcoTok sxupoBoi macu (% BF);

m’si30Ba Maca (SMM);

imgexc macu tina (IMT, xr/m2);

piBens BHyTpimabLouepeBHOTO KUPY (Visceral Fat
Level).

BioimMmmemancuuii aHaai3 € BaJdifoBaHUM METOIOM
IJA KiJTbKiCHOI OI[iHKM CKJIQAY Tijia TA BUKOPUCTOBY-
€THCS Yy UNCJIEHHUX HAYKOBUX NOCTIMKEHHAX, 30KpeMa
y KiHOK cepegHBLOTO BiKy [2, 6].

2. Ouinka piBHA Cy0’€KTUBHOTO CTpeECy

PiBenp ncuxoemoIiiiHOTO HANIPYKEHHA BUMipIOBaB-
¢ 3a TOITOMOTOI0 MIKAJIU CIpuiiMaHoro crpecy PSS-10
(Perceived Stress Scale), pospobienoi C. Koerom [5].
Ileir incTpymenT BKIOUae 10 3anmuTaHb, AKi OIMiHIOIOTH
YacTOTy IIePeKUBAHHSA CTPECOBUX CUTYAIlill y IOBCAK-
OEeHHOMY JKUTTi 3a OCTaHHIN MicAnb. PecmonmenTu
OIIiHIOIOTH KOXKHE TBEPI:KeHHA 3a IrKajioro Big 0 mo 4
6ariB. ITizcymkoBa orinka BapitoeTbea B mesxax 0—40
OasiB: BuIuii 6ay BUIIUI piBeHb CTpecCy.

PSS-10 € magifinuM Ta BajlifOBAHUM METOLOM
OILIiHKM Ccy0’€KTUBHOIO CTPECY y PiBHUX BiKOBUX Ta
coIiaJbHUX TPyHax, 3oKkpeMa y kKimok [3, 10].

3. IIporpama ¢i3MuyHOTO BTPYYAHHS

3.1. IIporpama mis excriepumentaiabHol rpymu (TRX)

IIporpama TpenyBaHb OyJia po3pobjeHa BiImoBigHO
IO IPpUHIUIIB (PyHKIioHaIbHOTO TpeHiHTy [1, 8, 9]
Ta MicTuia:
® YACTOTYy 3aHATH — 3 pas3yW HaA TUKIEHbD;
TpUBaAIiCTh 3aHATTA —H(0 XBUINH;

CTPYKTYpa 3aHATT:

posmuuka (5—7 xB);

ocHOBHA yactuHa (35 xB): BupaBu 3 netaamu TRX
(pyxu Ha 3TMHAHHA/POSTUHAHHA, IPUCiTaHHA, TATH,
IJIaHKY, oO0epTaHHS TyJIy0a);

e 3aMMHKA Ta PO3TAKKaA (5—7 xB).

BmopaBu BukonyBanuca B pexkumi 30 cekyuna Ha-
BaHTaKeHHA / 20 ceKyH[ BiATTOYMHKY, IO KOJY,
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3 IOCTYIIOBUM YCKJAOHEHHSIM: 3MiHA KyTa Tijla, TeMITy
pyXiB, 3MeHIIIeHHA onopu. TpeHyBaHHA BinbyBaguca
i HAarJIA0M iHCTPYKTOpa (DYHKIIOHAJIBLHOTO (DiTHECY.
TomoBHa yBara mpupinsigaca crabimisailii Kopmyca,
O0asaHCy Ta CUMETPUYHIN akTmBaiii M’ A3iB.
3.2. IIporpama g KOHTPOJBHOI IPyHH (CHJIOBHI
TPEHiHT)
JKiHKY y KOHTPOJIBHIN I'PyIIi BUKOHYBAJIU TPASUITiHi-
Hi CUJIOBi BIpaBU 3 BIIPHUMU BaramMu Ta eCIaHIepaMu:
e Ti )x yacrora i TpuBaiuicTs (3 p./THKRAEHDL 110 50 XB);
e BIIpaBU: IPUCITAHHA 3 TAHTEJNAMU, KM BiJ rpyaeu,
CTaHOBA TAra, BUIIAAU, MigHOM PYK, CKPYYyBaHHSA
HAa Ipec;
e KinmbKicTh migxomiB — 3, moBTOopeHr — 10-12, 3
dikcoBanuM iHTepBasioM 1 XB MixK migxomammu.
IaTeHCHMBHICTS MOCTYIIOBO MigBUIITyBajgach 3a pa-
XYHOK 30iJIbIIIeHHA HaBaHTAYKEHHA.
MeTtogu 00pOOKU Pe3yJIbTaTiB
Vci nani 6yau 3i6pani Ha mouaTky (meub 0) i micaa
3aBepireHHA 12-TuxHEBOI nporpamu (neHb 84). Cra-
THCTHYHA 00pOOKa IPOBOAMJIACH i3 BUKOPUCTAHHAM
mporpamHoro 3abesneuenHsa SPSS v.25. 3acTocoBy-
BaJINCA HACTYIIHI METOAU:
e aHaii3 cepenuix sHauens (M = SD);
o t-KpuTepiit CThIOZEHTA AJIA MAaPHUX Ta HE3ATIEKHUX
BuUOipOK;
e KpuTepiii BiTKoKCcOHA g HelapaMeTPUUHUX JaHUX;
e piBeHb 3HauymiocTi: p < 0,05 (Biporizmo), p < 0,01
(BUCOKOIOCTOBipHO).
Etuuni mipkyBaHHSA
Hocoig:xenns 0yjgo mpoBeAeHe 3 JOTPUMAHHAM
mpuHIumiB ['eabcinkcebkoi gekapartii (2013), a mpoTo-
KOJI OyJIO IOTOAKEHO JIOKAJIFHUM €TUYHUM KOMiTeToM
HaBYAJBLHOTO 3aKJany. ¥ci yuacHuIli 6yau moindop-
MOBAaHi IIPO MeTy, TPUBAJIiCTh, MOYKJINBI PUBUKU Ta
OUiKyBaHI ImepeBaru y4acTi y TpeHiHI0Bi#l mporpami.
PesyabpTaTi mociaimskeHHS
VY mocaimxenHi OyJio omiHeHo BIINB 12-THKHEBOL
nporpaMu (PyHKIIIOHAJIBHOTO TPEHIHT'Yy 3 BUKOPUCTAH-
HaM TRX-neresns Ha MOpHOoGYyHKITIOHATLHI ITOKA3HUKYU
Ta PiBeHb IICUXOEMOILINHOTO HANPYKEHHA Y JKiHOK
Bikom 30—45 pokiB. AHaJi3 0XOILIIOBAB MOPiBHAHHA
3MiH IO Ta IIicJsa BTPYYaHHA B €KCIEepUMEHTAJIbHIN
rpyni (TRX) Ta y KOHTpOJIBHIH IpyIi, AKa BUKOHyBaJa
TPaAUIliliHi CUJIOBI BIIpaBMH.
Mopdosoriuni mokasHUKHN
Ha mouaTky mocuimKxeHHS oOUABI IPymy Majau CXO-
JKi ImapaMeTpu: cepefHill Bi[COTOK *KMPOBOL Macu cra-
HoBuB 32,8% y TRX-rpymi ta 33,0% y KOHTPOJIbHIIL;
™’ s130Ba maca — 26,5% i 26,1% sigmosBigHO; cepenus
maca tima — 72,1 kr (TRX) i 72,5 KT (KOHTDOJIB).
ITicma saBepmieHHa 12-Tu)KHEeBOI mporpamMwu
y TRX-rpyni 6ys0 3adikcoBaHO CTaTUCTUYHO TOCTO-
BipHe 3HMKeHHs KupoBoi macu Ha 3,2% (p < 0,01),
30inpirieHnHss M’ 130801 Macu Ha 2,5% (p < 0,05) Ta
3MeHIIIeHHA Macu Tijga Ha 2,3 Kr (p < 0,05).
Iagexc macu Ttima (IMT) sumsuBca 3 25,3 mo
24,5. Y KOHTPOJIBHiN Ipymi X 3MiHU OyJaMm MeHII
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BUPAKEHUMMU: KUPOBUN KOMIIOHEHT 3MEHIITUBCA Ha
1,3% , m’si30oBuii 3pic Ha 1,0% , maca Tima — Ha 1,3 Kr,
IMT — nma 0,4 ogunwumi (Bci — 6e3 cTaTUCTUYHOI 3HA-
uymocti, p > 0,05).

I1i pesyspTaTu mMiATBEPIKYIOTH BUIY e(heKTUBHICTH
(hbYHKIIIOHAJIBHOTO TPEHIHT'Y IOPiBHAHO 3 TpaAMILiii-
HUMU CUJIOBUMU IIporpaMaMu y 3MiHi ckjafy Tiza.
OrpumaHi faHi Y3romKyIOTHCI 3 Pe3yJIbTaTaMU JOCJIi-
mxeHb Johnson & Lee [2], a Takosx Smith et al. [1],
SIKi IOKasaJyiu mepeBaru HecTabibHOTO HaBaHTaKEeHHS
(TRX) y dopmyBanui M’A30B0Oi Macu Ta 3MeHIIEeHHI
JKUPOBOI TKAHWHM.

Amnamis crpecy 3a mramow PSS-10

IlcuxoemonifiHuil cTaH yYacHUIIh OI[iHIOBaBCA 34
momomororo mranu PSS-10. ¥V TRX-rpyni cepennii
6an mo mouaTKy ctaHoBuUB 21,4, micas 3aBepilneHHA
nporpamu — 14,6, 1110 cBifUUTH IPO TOCTOBipHE BHU-
skeHHA Ha 6,8 6asa (p < 0,01). ¥V KoHTpOJIBHIN rpymi
BHIKEeHHA 0yJIo MeHII BupakeHum — 3 20,8 mo 18,3
6ama (—2,5 6ama, p < 0,05).

ITe cBigumTh mIpo Te, o TRX-TpenyBanHA Mae He
Jute MOP(MOJIOTIuHUM, a I SHAUYIIWH ICUX0eMOIiTHUHT
edpext. OTpuMaHi pe3yabTaTH CIIiBOAAAIOTH i3 JOCJIi-
mxenasavu Brown et al. [3] Ta Moore & Gibbons [10],
AK1 TOBOAUJIN, III0 HECTAHIAPTHI PYXOBi YMOBU CIIPUSA-
IOTb KOTHITUBHIN aKTUBAIlil, CTUMYJIAII] KOPTUKAIbHUX
30H, IO ITOSBUTMBHO BILJINBA€E Ha eMOIiNHMUHN (hOH.

ITxama PSS-10 € Bu3HAHUM iHCTPYMEHTOM OI[iHKU
cy06’€KTHUBHOTO CTpecy, PeKOMEeHIOBAHUM IJIA TOCJi-
I:KeHb v chepi dpiTHecy Ta 3mopoB’a [5].

MiskrpynoBuii anaJjis

IIpu sicraBieHHi 3MiH MixK ABOMa rpymamu 0yJio
3ahikcoBaHoO, II0:

e TRX-rpyma mokasaja BUIIl Pe3yJabTaTU Y 3MEHIIEHH]
sxuposoi macu (—3,2% mnporu —1,3%),

e y mmpupocTi m’s130Boi macu (+2,5% mporu +1,0%),

e y 3HMKEHHi piBHA cTpecy (—6,8 6ama mpotu —2,5
6ama),

e Ta y 3HUIKEHHI 3arajbHOI Macu Tina (—2,3 KI IpoTu
-1,3 xr).

Yei i pisHUIi O6ysM CTATUCTUYHO 3HAUYITUMU
(p < 0,05) Ta EMOHCTPYIOTH KOMILIEKCHY [if0 DYHK-
IMIOHAJBHOTO TiAXOAYy [0 TpeHyBaHb. lle migTBEpPIIKY-
IOTH pe3yJbTaTu MeTaaHanidy Vargas & Lee [11], me
TRX BusHaBaBCcA e()EKTUBHUM METOJOM BILJIUBY Ha
(isioyoriuyHi ¥ MCcMxX0eMOIliliHi TapamMmeTpu.

Cy0’eKTHBHE CAaMOIIOYYTTSA yYACHUIH

ITouman 85% :ximok i3 TRX-rpynu BigsHauwmim
BHCOKY 3aJ0BOJIEHICTh IPOTPaMoIO, IIOKPAIlleHHd ca-
MOIIOUYTTsI, 3MEHIIIEHHs BTOMMU, KPAITuil CoH. 75%
TIOBiTOMUJIN TIPO 3HUIKEHHSA emi30qUYHOTO0 60J0 B CIIH-
Hi Ta mini, [0 MOKHA IMOSICHUTU aKTHUBAIli€lo M’ A3iB
crabimizaTopis [9]. ¥ KoHTpoOJBHIN rpymi mi mokas-
HuKU craHoBuan 60—65%, a KiabKicTh MO3UTUBHUX
eMOIIi Imic/is 3aHATh OyJIa HUXKUOIO.

TRX mosBojisie YHUKHYTHU OZHOMAHITHOCTi, CTH-
MYJIIO€ 3aJTyUeHHS yBaru Ta HOBU3HY, II[0 Ma€ MOaaT-
KOBUI MOTHBaIilHUN e(peKT, 3TifHO 3 BUCHOBKAMHU
Wang et al. [8] i Moore & Gibbons [10].

Oo6roBopeHHdA

MeToto 11b0T0 JOCTimKEHHA OyJI0 BUBHAUUTHU e(deK-
TUBHICTh (DYHKITIOHAJIBHOTO TPEHIHTY 3 BUKOPUCTAH-
HaMm neteab TRX mromo 3miH y ckaafni Tisa ta piBHI
cy0’€KTHUBHOTO cTpecy y *KiHok Bikom 30—45 poxis.
OrpuMani pe3yabTaTy OiATBEPAKYIOTH TiIIOTE3y PO
Te, 10 (DYHKI[IOHAJBHUH IMiAXi Mae CyTTEBY IepeBary
HaJl TPAOUIiMHNMU CUJIOBUMU IIpOTpaMaMu B KOHTEK-
cTi aK (isiosoriunmx, Tak i ICUXOJIOTiYHUX e(eKTiB.

1. Mopdoaoriuni 3miaun Ta MexaHi3Mu gii

Haii6inbm Bupaskeni epextu TRX-tpenyBanua
IPOSABUJINCH y 3MEHIIIeHH] KUPOBOI Macu Ta IIPU-
pocti Mm’a30Boi. B ekcmepuMeHTaNbHiN Ipymi Ku-
poBa maca 3umsuiack Ha 3,2% (p < 0,01), Toxi Ak
Y KOHTPOJBHiN — suire Ha 1,3% . el epekT Morke
OyTH MOSICHEeHUH TPUHIIUIIOM BUCOKOIHTEHCHUBHOTO
GyHKIIiOHAJIBHOTO HaBAaHTAKEHHA: HecTabiJIbHICTD
miratdopmu mix yac BupaB Ha netaax TRX arkTuBye
He JIUINe OCHOBHIi, aje i JOMoOMiKHI M’ A30Bi rpymnu,
BKJITOUHO 3 M’ s3aMu-crabinzisaropamu [1], [9]. 3aB-
ISKU IIbOMY BATPATH eHeprii apocraoThk HA 25—30%
IIOPiBHAHO 3i 3BUUA¥HUMU BIIpaBaMU, K 3a3Ha4eHO
B poborax Smith et al. [1] Ta Andersen & Kjaer [9].

36impirenss m’sa30801 macu (+2,5% y TRX-rpymi)
CBifuuTH PO e(PeKTUBHY CTUMYJIAIiI0 rineprpodii,
HaBiTh MOIIPHU BiCYTHICTH AOJATKOBOTO 30BHIITHBOTO
obrskents. Ile mosicHOeThCs TpUHIUIIOM «time under
tension» — TpuBasie yrpuMaHHA HeCTabiIbHOTO IIOJIO-
JKEeHHS Tija IPUSBOAUTH 0 iB0METPUYHUX Ta €KCIIEH-
TPUUYHUX HAaBaHTAKEHb, AKi COIPUAIOTH MiKpOTpaBMa-
TH3aIii M’ I30BUX BOJOKOH i HacTymHOMY pocty [2], [6].

Ha BigMiHy Bifi KOHTPOJIBHOI I'PYyIIH, Je IpuUpicT
m’s130B01 Macu O0yB MiHimMambauM (+1,0%) i HesHAUHUM

Ta6ruuys 1
ITopiBHAHHA OCHOBHHUX TMOKA3HUKIB /IO i Micas BTpyYaHHS

IToxkasuuk TRX — mo TRX micas Kourpoas — mo ROH;iPC (;IJ:: _ Hd:xepeno
% smupoBoi Macu 32.8 29.6 33 31.7 [21, [6]
% w™’s130BOI Macu 26.5 29 26.1 27.1 [11, [9]
PSS-10 (cTpece) 21.4 14.6 20.8 18.3 [31, [5], [10]
Maca Tina (Kr) 72.1 69.8 72.5 71.2 [61, [7]
IMT (xr/m2) 25.3 24.5 25.4 25 [6], [12]

4y
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3a piBHeM JocTOBipHOCTI, yuacHuIi TRX-rpynu nemoH-

CTPYBAJIU TIOKPAIIeHHs M’ s30BOT0 TOHYCY Ta CHUJIOBOI

BUTPUBAJIOCTI BiKe Micjasa 6 THIKHIB BTpyUaHHA.

2. 3MiHM ICMXO0EMOIIiifHOTO CTAHy

CyTTeBe 3HU)KEHHA PiBHA cy0’€KTUBHOTIO CTpe-
cy (—6,8 6ama 3a PSS-10) y TRXrpyni € ogauMm i3
KJIIOUOBUX PE3yJbTATiB I[BOTO AocimskeHHsa. OTpu-
MaHi faHi miATBEPAKYIOTH TillIOTE3y IIPO IICUXO0Tepa-
NeBTUYHY Mif0 (DYHKI[IOHAJIBHOTO TPEHIHTY, 30KpemMa
3a PaXyYHOK CEHCOMOTOPHOI CTUMYJAIMIil, 3aJlydeHHA
HENPOKOTHITMBHUX MEXaHi3MiB Ta BIJINBY Ha CUCTEMY
camoperyaarii [3], [5].

MexanismM poro e(heKTy 4aCTKOBO MOACHIOETH-
cA aKTUBAaIli€lo mpedpoHTaIbHOI Kopu Ta JimMb6iumoi
cucTeMu, AKi 6epyTh yuacTh y (hopMyBaHHI Bimmosini
Ha cTpec. Ilim yac BUKOHAHHSA BIPaB y HeCTaOiIbHUX
ymoBax (Ax-or Ha TRX), Tijsio 3MyllleHe mOCTifiHO
KOPUTYBATU IIOJOKEHHS B IIPOCTOPi, IO moTpedye
KOoopamHaIllii, yBaru # KOHTPOJIIO — yCe Ile aKTUBYE
30HU MO3KY, IIOB’A3aHi 3 YyIPaBIiHHAM eMOIlisIMU
[10]. PesyabTaT;t BiATIOBiZaOTh JaHUM OOCJIiAMKEHDb
Brown et al. [38] i Moore & Gibbons [10], aki moka-
3aJIM SHUKEHHA TPUBOXKHOCTI Iicyia ydyacTi y QyHK-
nioHanpHUX TpeHiHrax. [omaTkoBuM (pakTOpoM
TMO3UTUBHOTO BIJIUBY € TPYIOBUM (hopMaT 3aHATH,
AKUYM 3a0e3meuye eMOIiNHY MiATPUMKY, COIiaJdbHY
B3a€EMO/IiI0 Ta 3MEHIIeHHA IIOYYTTSA i30JIbOBAHOCTI,
10 0COOJIMBO aKTYyaJabHO AJIA JKiHOK y cepegHbOMY
Bimi [4], [8].

3. IlopiBHAHHA 3 MOMepPeTHIMH TOCTiAKeHHAMU

V¥ poborax Johnson & Lee [2] Ta Miller et al. [6]
Tako:K BimsHaueHo epekTuBHiCTF TRX y KOHTEKCTI KO-
PeKIIil cKamy Tija y *KiHOK, IIPOTe HAIIle JOCIiIKeHHA
€ oIHUM i3 HebaraThboxX, AKe OJHOYACHO PO3TJIAIAE
i nmcuxoemornifini edextu. Ile 103BOISE TOBOPUTU IIPO
cucremunii BuiauB TRX-TpeHIHTy Ha opraHism.

Y meraananisi Vargas & Lee [11] TRX-TperyBas-
HA JeMOHCTPYBAJIO BUIY e(PeKTUBHICTh Y BHUIKEHHI
Macu Tija, HiK KjiacuuHUU (iTHEC, OMHAK BiJCYTHICTH
OKpeMuX TCUXOJIOTIYHUX iHIAMKaATOpPiB oOMerkyBaja
BUCHOBKH ITOA0 KoMILIeKcHOI aii. Hamra po6ora ua-
CTKOBO 3aIOBHIOE ITI0 IIPOTAJNUHY, IiATBEPIKYIOUN
BUCOKY pesysbratuBHicTh TRX i B emorritiniit cdepi.

ITosicHeHHA pe3yabTaTiB

Cepel MOKJIUBUX TPUUYUH BUCOKOI e()eKTHUBHOCTI
TRX MoXHA BUIIIUTH:

o ITigBuIeHy HeWipoM’ sI30By aKTUBAIlil0, 3aBAAKU
HecTilikocTi moBepxHi [1], [9];

e DYHKIIOHAJBHUN XapaKTep PYyXiB, III0 MOJEJIOIOTH
TMMOBCAKIEeHHY aKTUBHiICTh (Ha BiAMiHY Binm izosbo-
BaHUX BIIPAaB);

e anyueHHsd IINOOKUX M’ A3iB, BiAmOBimalbHUX 3a
crabinisariiro xpebra i Tasy;

e [IcuxoemMonitiHy 3a/Iy4yeHiCcTh, Uepe3 HOBU3HY Ta
BapiatuBHicTs Bupas [3], [10].

BaxxauBo, 110 mporpama 6yJsia mobOymoBaHa MOCTY-
TIOBO — 3 AOTPUMAHHAM IIPUHITUIIIB 6e3mIepepBHOTO
IporpecyBaHHA HaBaHTaKeHHs. [[e 3MeHIITMIO PUBUKHI
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HepeTPeHOBAHOCTI M MiBUINMJIIO MOTHBAIIiIO, IO Ta-

KOK BigsHAuajocda y BiAr'yKax ydYacHUIIb.

4. O0MeKeHHA TOCHiIKeHHs

AK i 6yab-AKe eKcIepUMeHTaJ bHe BTPYyJYaHH,
Hallle JOCJIMKeHHA Mae KilbKa oOMesKeHb:

e HeBenuka Bubipka (n = 40), AKa He J03BOJIAE PO-

OUTH BUCHOBKU Ha PiBHI mMOmyasaIrii;

e TpuBagicty 12 TH:KHIB, IIT0 He BigoOparkae DOBTO-
TpUBaIUX 3MiH a00 30eperkeHHA Pe3yabTaTiB Iiciia
3aBePIIeHHs IPOTrpaMu’;

e BincyrHicTs GioxiMiuHMX MapkKepiB (HampukJIaz,
KOpPTH30Jy ab0 CepoTOHIHY), AKi Moryiu 6 maTtu 00’ eK-
TUBHIIIL JaHI MI0I0 3MiH y CTpec-peakIliax;

e dokyc Ha kKiHKax 30—45 pokiB — pesysbTaTu He
MO’KHa aBTOMATHUYHO eKCTPAIlOJI0BATU Ha iHIMI Bi-
KOBi rpynu abo Ha YOJIOBiKiB.

HesBakarouu Ha 11e, JOCTiIKEHHS Ja€ TJOCTATHBO
migcTaB A GOPMYIIOBAaHHSA MPAKTUYHUX BUCHOBKIB
1 mojasbIINX HANPAMIB.

5. IlpakTUuyHA 3HAUYYIIICTHh i peKoMeHaaIil

OrpuMmaHi pe3yJbTaTé CBiuaTh IPO Te, 110 PYHK-
IIioHAJBbHUM TPeHIiHT i3 BukopucranaaM TRX:

1) € epeKTUBHUM 3acO00M 3HUIKEHHSA *KUPOBOI Macu
Ta MOKpAaIeHHsa M A30BOT0 TOHYCY;

2) Mae MOBUTUBHUY BILJIUB HA TICUXOEMOIIHUN CcTaH
i MoskXe BUKOPUCTOBYBATHCH AK YACTUHA IIPOTPam
ncuxo@isiosorivyHOro PO3BaHTAMKEHHS;

3) € IOCTYyOHUM i afaNTUBHUM BapiaHTOM AJIA IHU-
POKOTO KoJa KiHOK cepeqHbOTO BiKy, HaBiTh 0e3
oIepefHLOI CIOPTUBHOI MiATOTOBKU.

3 oryaAny Ha Ie, OOMiabHUM € BKJIIOueHHa TRX
y nporpamu (itHecy, SKi MalOTh He JINIIe eCTeTHUYHI,
aJie i 03m0poBui 1igi. ITpomoHyeThCA BIPOBaXKyBaTH
TRX Ak anbTepHaTHBY ab0 JOTOBHEHHA M0 KJIACUUHUX
CHJIOBUX TIpOTpaM y (iTHec-KJIybax, caHATOPIAX, IPO-
rpamMax MicJAmoJoToBoi peabimiTaii Ta aaa odicHUx
OpaIiBHUIG i3 rimogmHaAMIEO.

BucunoBku

IIpoBeneHe excriepuMeHTAJNbHE AOCJIIKEHHSA 103-
BOJIMJIO BCEOIYHO OIiHUTHU BILIWB (PYHKI[IOHAJIHLHOTO
TpeHiHry 3 BukopucranEaM TRX #Ha MopdhodyHKII-
OHaJIBHI Ta IICUXO0EMOI[ifiHI TOKA3HUKHU Y JKiHOK Bi-
kKoM 30—45 pokiB. PesyabraTu migTBepausiu rimoresy
npo BuUIly e(eKTUBHICTb (PYHKIITIOHAJIBHOTO TiIX0my
Yy HNOPiBHAHHI 3 TPAAUIINHUMY CHUJIOBIMU BIpaBaMU.

1. MopdodyHKIioHATbHI pe3yabTaTn

ITicna 12 TukHIB peryaapHUX 3aHATH Y KiHOK
excunepumeHTanbHOl rpynu (TRX) cmocrepiramocs
IOCTOBipHEe IOKpAIleHHA IMOKAa3HUKIB CKJIamy Tija:
e 3HMIKEHHS JKUPOBOI macu HaA 3,2% ;

e 30inbIIeHHa M’ sg30B0oI Macu Ha 2,5%;

e 3MEHINIEHHSA Macu Tija Ha 2,3 Kr;

® 3HIKEHHA iHAexcy macu Tija 3 25,3 mo 24,5.

IIi 3sminu BimoOpaskarmTh He JIUIIe 3MEHITIEHHSA
MacH, a ¥ MO3UTUBHY AKiCHY mepe0ya0oBy KOMIIO3UILi1
Tijia, 10 Ma€ BaKJIUBe 3HAYEHHSA IJd npodisarkTmI-
KU OXKUPiHHA, capKomeHil Ta BikoBuxX mMeTabosiu-
HUX NOpyUIeHb. ¥ KOHTPOJbHIN I'pyIi IIi TOKa3HUKU
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3MiHIOBAJINCh MEHII BUPAXKEHO i He Maju CTATUCTUYHOI
3HAYYIIOCTi.

TaxuMm uuHOM, (PyHKIiOHAJIBHUI TPEHIHT i3 BU-
KopucTtaHHAM IeTesb TRX Moike po3risamgaTucCh AK
pesyJsbTaTUBHUN 3acib onTuMmizanii Mop¢oJIoTivHOTO
CTaHY KiHOK CEepegHBOTO BiKY.

2, 3mMiHN y mcUX0eMOLiifHOMY cTaHi

OpHuM i3 KJIIOUYOBUX Pe3yIbTaTiB JOCiIKeHH cTa-
JIO MOCTOBipHE 3HMKEHHS PiBHS Cy0 €KTHUBHOTO CTPECY
B TRX-rpyni — ma 6,8 6ana 3a mixaJsoio PSS-10.
Y KOHTPOJIBbHIN I'pyIIi 1ieli TOKA3HUK 3MEHIIIUBCA JIUIIIE
Ha 2,5 6ama. Ile mo3Bojisge 3poOUTU BUCHOBOK TIPO
BUPaAKEHUN IICUXO0eMOIiitHUN edeKT PpyHKII0OHATD-
HOT'O TPEHiHTY.

MexaHisM 1ILOTO e(eKTy, HMOBipHO, OB’ A3aHUI
3 aKTHUBAIli€I0 HeIIDOKOTHITUBHUX CTPYKTYD, HigBullle-
HUM 3aJTyUYeHHAM yBaru, KOOpAWHAIlil Ta CEHCOMOTOD-
HOTO KOHTPOJIIO Iix uac BupaB. Kpim Toro, HoBusHa
PYXOBUX IaTepHIB 1 HecTaHZAPTHI YMOBU TPEHIHTY
CTBOPIOIOTH MO3UTUBHE €MOI[iflHE TJIO, IO BHUMKYE
piBeHB fuCTpeECy.

VYuacuuni TRX-rpynu TakoX MOBiIOMJIAIU IIPO
TIOKpAallleHHA CHY, HaCTPOIO, 3MEeHIIIeHHsA PaTiBJINBO-
CTi Ta TPUBOKHOCTI, IO CBiAUUTH IIPO Cy0 €EKTUBHY
e)eKTUBHICTL IIporpaMu He juillie y GismuHoMy, a i
ICHUXOJIOTIYHOMY aCIIeKTi.

3. MixkrpymnoBe mopiBHAHHS

IlopiBEANBHUI aHaJIi3 ABOX IpPOrpaM BUABUB IIe-
peBary TRX-Tperinry 3a BciMa OCHOBHUMHY ITOKa3HU-
kamu. Ile mae migcraBu posraamatu QYyHKI[IOHATIbHUHT
TPEeHIHT AK YHiBepcaJbHUN MeTOJ BIJINBY Ha (hisuuHe
i mcuxiuHe 3MOPOB’A KiHOK.

Ocob6muBO BakaMBO Te, 110 KiHku TRX-rpynu
IeMOHCTPYBAJIM BUINY MOTHBAIIO JO IIPOJLOBIKEHHA
3aHATL: 85% Yy4YaCHUIb BUCJIOBUJIN OasKaHHS Tpe-
HYBaTHUCh i micaa 3aBepIIeHHA IIporpamMu. ¥ KOH-
TPOJBHiH Tpymi 1e#l moKasHuK ckJjaB juiire 65% . e
JI03BOJISIE TOBOPUTHU IIPO JOBrOTPUBAJIY 3aJIyUEHICTh,

110 KPUTUYHO BaKJINBO AJsA (GOPMYBaHHA 340POBOTO

CIIOCO0Y YKUTTA.

IIpakTnune 3HayenHsa. Buxonsaduu 3 oTpuMaHuX
pesyabratiB, TRX-TpeHyBaHHS MOXKe OyTHM:
® peKOMeHJOBaHe SIK OCHOBHUM ab0 IOMOMiKHMIT 3acid

y mporpaMax O3J0pOBJIeHHA KiHOK Bikom 30—45
DOKiB;

e e(peKTUBHE MJIA KOPEKI[il HAAJIUIIIKOBOI KMPOBOIL
MacH Ta MigBUINEHHS M’ s30BOr0 TOHYyCY 0e3 HeoO-
XiZHOCTI BUKOPUCTAHHA TPeHAKepiB ab0 BayKKOTO
obJIafHAHHSA;

® 3aCTOCOBaHe y pealiyiTariiHNX, CAHATOPHO-KYPOPT-
HUX ab0 KopImopaTuBHUX (iTHec-mporpaMmax, 0Co-
OJIMBO IJIA KIHOK i3 CUOAYNM CIIOCOOOM KIUTTS;

e OesmeuHe i afanTUBHE A 0cib i3 TOYATKOBUM PiB-
HeM (hiBUUHOI IiITOTOBKU.

Oxpim Toro, BKIOueHHA TRX y mporpamu npodi-
JIAaKTUKY eMOIIifHOT'0 BUTOPAHHA Ta TPUBOXKHUX PO3-
JIaJliB TAaKOK € MEePCIEeKTUBHUM HAIPAMOM, OCOOJIUBO
B YMOBaX Cy4YacHOTO ypOaHi30BaHOTO PUTMY KUTTA.

HaykoBa HOBH3HA Ta NMEPCHEKTUBHU MOJATBIINX
mocaimskens. [locaimkenna moeaHaa0 BUBUEHHA (i-
BUUYHUX Ta IICUXOJOTIUHUX e(deKTiB y Mexxax onHiel
mporpaMu, IO BUPiBHAE MOT0O cepel, TUIIOBUX OIHO-
BEKTOPHUX pobiT. YIepiiie B yKpaiHCbKOMY KOHTEKCTi
TRX-TpenyBaHHs OyJIO OIliHEHO He JuIlle 3a MOPGO-
JoriuHmMu, a ¥ 3a ICUXOEMOIiNHUMU KpuTepiamMu
i3 BUKOPUCTAaHHAM CTAHIAPTU30BAHOTO iHCTPYMEHTY
(PSS-10).

Ilomanbimi mocaimxkeHHSA MOMKYTHh BKJIIOUATH:
® pO3IIMpPEeHHA BUOIPKYM Ta TpuBasocTi mporpamu (6—12

MicsaIiB);

e BKJIIOUEHHS iHIINX BiKOBUX I'DYI Ta YOJOBiKiB;

e nmociimxeHHA OioxiMiuHmMX MapkKepiB cTpecy (Kop-
Tus0Ji, ceporoHin, BIITEA);

e nopiBHAHHA TRX i3 iHmIUMu HecTaHZAPTHUMU Tpe-
Hinramu (Hanpukiazn, BOSU, BopaBu Ha HecTadiib-
HUX niatdopMax, TUJIOMETPiA TOIIO).
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