International Science Group

ISG-KONF.COM

INTERNATIONAL SCIENTIFIC
AND PRACTICAL CONFERENCE
«TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH
THE CREATION OF NEW TECHNOLOGIES»

Seville, Spain
December 16-19, 2025

ISBN 979-8-90214-611-7
DOI 10.46299/15G.2025.2.16



TRENDS IN THE DEVELOPMENT OF
SCIENCE THROUGH THE CREATION OF
NEW TECHNOLOGIES

Proceedings of the X VI International Scientific and Practical Conference

Seville, Spain
December 16-19, 2025



TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

UDC 01.1

The 16th International scientific and practical conference “Trends in the development

of science through the creation of new technologies” (December 16-19, 2025) Seville,
Spain. International Science Group. 2025. 299 p.

ISBN - 979-8-90214-611-7
DOI - 10.46299/1SG.2025.2.16

EDITORIAL BOARD

Professor of the Department of Criminal Law and Criminology
Pluzhnik Elena Odessa State University of Internal Affairs Candidate of Law,
Associate Professor
Department of accounting, Audit and Taxation, State
Biotechnological University, Kharkiv, Ukraine
Candidate of Economic Sciences, Associate Professor of
Mushenyk Iryna Mathematical Disciplines, Informatics and Modeling. Podolsk State
Agrarian Technical University
Odessa State University of Internal Affairs,
Associate Professor of Criminology and Psychology Department
PhD, Associate Professor, Lecturer, Deputy Dean on Academic
Affairs Faculty of Engineering and Energy
Candidate of Technical Sciences, specialty 05.22.20 - operation and
repair of vehicles.
Ph.D., Associate Professor, Department of Economics and Security
of Enterprise
PhD in specialty 05.17.11 "Technology of refractory non-metallic
materials"

Liudmyla Polyvana

Prudka Liudmyla

Marchenko Dmytro

Harchenko Roman

Belei Svitlana

Lidiva Parashchuk

Candidate of Medical Sciences, Associate Professor, Scientific

Levon Mariia direction - morphology of the human digestive system

Hubal Halyna

Mvkolaivna Ph.D. in Physical and Mathematical Sciences, Associate Professor


https://isg-konf.com/levon-mariia/
https://isg-konf.com/hubal-halyna-mykolaivna/
https://isg-konf.com/hubal-halyna-mykolaivna/

TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW

TECHNOLOGIES
TABLE OF CONTENTS

AGRONOMY

1. | Gabdola A., Jatayev S., Khassanova G.

DROUGHT TOLERANCE IN CHICKPEA: PHYSIOLOGICAL-
BIOCHEMICAL ASPECTS AND LABORATORY ASSESSMENT
METHODS

11

Emens O.M., 3inuenko J1.1O.
KPATHM JIIJIEPU 3A EKCITOPTOM I IMITOPTOM KIHO

14

ARCHITECTURE AND URBAN PLANNING

3. | Nikanorov S.

INTERDISCIPLINARY ROLES AND COMPETENCIES OF
PARTICIPANTS IN THE ARCHITECTURAL PROCESS

17

4. | CaBuenko P.B., Omiiiauk O.I1.

OCOBJIMBOCTI ®OPMOYTBOPEHHA 'POMA/JICBKHX
I[TPOCTOPIB JXUTJIOBUX PAMOHIB KMEBA

19

5. | Xpamuosa A./l., Bumnescekuii [.C.

[HKJIFO3UBHUN JUTIYNN MANJIAHYMK SIK EJIEMEHT
CYYACHOI'O 'POMA JICBKOI'O ITPOCTOPY:
[TPOEKTYBAHHS TA 3D-BI3VAJIIBALIS Y 3DS MAX

22

ART

6. | Makar G.A., Zhalalova A.M.

MODERN TRENDS IN THEATRE MANAGEMENT AND
PRODUCING

25

CHEMICAL TECHNOLOGIES AND ENGINEERING

7. | Koshchii I., Klimko Y.

CF3-B-DIKETONES AND TRIMETHYLHALOSILANES AS
SYNTHONS FOR TETRAHYDROPYRIMIDINES

30

8. | Kopuak M.M.

AT'POTEXHIYHI BUMOI' 10 ITOBEPXHEBOI'O OBPOBITKY
[PYHTY

42

9. | Yemonos C.b., CanerymnaeB E.E., Anuzos b.3., Taxumona I'.P.

3AMOHABHﬁ BYPFVJIALL OPUTMAJIAPUA SKOJIOT'UK
MOMJIOBYN CUCTEMAJIAPHUHI" TPUBOJIOI' K
XYCYCUATIIAPU

46




TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW

TECHNOLOGIES

10.

YemonoB C.b., Canerymnaes E.E., AnuzoB b.3., Taxumona I'.P.

BYPTYJIAI CYIOKJIUI'M YUYH S5KOJIOI'MK XKUXATAAH
TO3A KYIITUMYAJIAPHUHI' CAMAPAJIOPJIMT'MHU
BAXOJIAII

49

COMPUTER SCIENCE

11.

Kakashvili G.

NEUROMORPHIC COMPUTING - THE FUTURE OF
BIOLOGICALLY INSPIRED AI ARCHITECTURES

51

12.

Shuliar S.

TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE
CREATION OF NEW TECHNOLOGIES

56

13.

IrnaroB /. A.

MOJETIOBAHHA TUHAMIKU MACIITABYBAHHA
MIKPOCEPBICIB 3 YPAXYBAHHAM IHEPHIMHOCTI
CUCTEMHA

58

14.

Mogsuan K.M., Kopogina JI.C.

EBOJITOLIA ITPOTOKOJIIB ITIEPEJJAYI JAHUX B EITOXY
IHTEJEKTYAJIbH1UX MEPEX

61

15.

Pirranit M.T.
AHAIJII3 AJITOPUTMIB OBPOBKHM 306PAXEHDB

65

COMPUTER-INTEGRATED TECHNOLOGIES

16.

Parkhomenko M., Bieliakov R.

ANALYSIS OF THE POSSIBILITY OF IMPLEMENTING THE
DECENTRALIZED INTERACTION OF DEVICES MODEL OF
“INTERNET OF BATTLEFIELD THINGS” BASED ON
BLOCKCHAIN TECHNOLOGY

67

CYBER SECURITY AND INFORMATION PROTECTION

17.

Andrushchak I., Sakovets B.

FEATURES OF AUTOMATED WEB INTERFACE TESTING
TECHNOLOGY

69

18.

Sakovets B., Andrushchak I.

ASPECTS OF BLOCKCHAIN TECHNOLOGY, ITS WORKING
PRINCIPLES AND PROSPECTS OF USE

73



INTERNET#bmk16
INTERNET#bmk16
INTERNET#bmk16
INTERNET#bmk16

TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW

TECHNOLOGIES

DENTISTRY

19.

borary C.I., PoxxoBcbkuii 5.B.

AMJIOJUIIIH-IHAYKOBAHA T'TIIEPIIIA3IA ACEH: CEPIA
KJHHIYHNX BUITAJIKIB

78

EARTH SCIENCES

20.

Tyemchenko M.

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT
IN UKRAINE: CASE-TECHNOLOGY APPROACH AND
PROSPECTS FOR ADAPTING INTERNATIONAL RECYCLING
MODELS

83

ECONOMY

21.

Grosul N.

THE IMPACT OF THE GOVERNMENT DEBT MARKET ON
MACROECONOMIC INDICATORS OF THE REPUBLIC OF
MOLDOVA

86

22.

Mazur E.

FISCAL SUSTAINABILITY AND TAX REVENUE STABILITY: A
COMPREHENSIVE ANALYSIS FOR THE REPUBLIC OF
MOLDOVA

90

23.

ba6eunxko B.

AHTHKPU30BI CTPATEI'Tl YIIPABJIIHHS ®IHAHCOBUMU
[TOTOKAMMU

93

24.

3amyna C.C.

JIISIJIBHICTB MCIT YKPATHU B YMOBAX BIVHU: BUKJIMKA
TA MOXJIMBOCTI

96

25.

[Tanacenko O.B., Cnykin J1.1.

MOJIEJIIOBAHHS PIBHSI EKOHOMIYHO{
BE3NEKUITIAIIPUEMCTBA HA OCHOBI IHTET'PAJILHOT'O
[HAEKCY

104

EDUCATION

26.

bpwxkak H.IO., T'onuapyk H.B., Hecrepyk A.A.

IHTEPAKTHBHI TEXHQHOFIT SAK 3ACIb ®OPMYBAHHA
TBOPUYMX 3JIEHOCTEHN YUHIB ITOYATKOBOI IIKOJIN

111




TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW

TECHNOLOGIES

217.

bipuenxo H.C.

KPUTEPII TA TIOKA3HUKU TOTOBHOCTI 3/JOBYBAUIB
BUILIOI IEJATOI'TYHOI OCBITH JIO POBOTHU 3 JIITbMU 3
MOBJIEHHEBUMU TTIOPYILIEHHSIMU

121

28.

['opbavos FO.I'., T'pomancekuii B.A., Jlipenmnos O.C.

JAYAJIbHE HABYAHHS - AKTYAJIbHA THHOBAIIIA ¥V
I[HIAI'OTOBLI bBAKAJIABPIB CIIEHIAJIBHOCTI G11
MAIIMHOBY IYBAHHA

126

29.

Minesceka O.I1., T'ypaeBcrka O.B.

J10 IPOBJIEMU OITAHYBAHHSI JEKCUYHOI CEMAHTUKU
JOLIKUIBHUKAMMU 3 3AT"AJIbBHUM HEJJOPO3BUTKOM
MOBJIEHHA

131

30.

Hecrepuyk 1.[4., Macmo .M.

[IPOBJIEMU TA HHEPCIIEKTUBH BUKOPUCTAHHA OITHEC-
TEXHOJIOI'TM HA YPOKAX ®I3UYHOI KYJIbTYPU

140

31.

[IpaBiuka A.B.

BUKOPUCTAHHSI [TUOPOBUX OCBITHIX TIAT®OPM Y
HABYAHHI MATEMATUKY: CYYACHI TEHJEHLIIT TA
TTPAKTUYHAI TOCBIJ

143

32.

Xomuy O.b.

HEJAT'OI'TYHE CIIUIKYBAHHA SIK IIOKA3HHK
[MTPO®ECIMHOI MANMCTEPHOCTI YUMTEJISA

146

ELECTRICAL ENGINEERING

33.

Marufov [.LM.

CHARACTERISTICS OF A CONTROLLED INDUCTION
LEVITATOR AND ITS APPLICATION IN VERTICAL AXIS WIND
GENERATORS

150

34.

Mukhtarova K.M.

CAUSES OF OVERVOLTAGES IN ELECTRIC POWER
TRANSMISSION LINES AND MODERN PROTECTION
METHODS AGAINST THEM

152

35.

Cremrok B.

PEAJII3ALIIMHI OCHOBHY 3ACTOCYBAHHS
MATHITOINUTASMOBHX KOMITPECOPIB

154




TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW

TECHNOLOGIES

JURISPRUDENCE

36.

JIyk'snuyk H.M.

[IPEBEHTUBHA PECTPYKTYPU3ALIA IK IHCTPYMEHT
EKOHOMIUYHOI CTABUIBHOCTI: ITEPCIIEKTUBU JJ141
YKPAIHCBKOT'O BIBHECY

160

37.

Hecrepona L. A.

CYYACHI TEXHOJIOTTi B KPUMIHOJIOT TYHUX
JIOCJIJDKEHHSX

164

38.

[Tapacrok B.M., [oxusk IO.B.

POJIb HALIIOHAJIBHOI ITOJIILI] YKPAIHU ¥V 3ABE3IIEYEHHI
EKOJIOI'TYHOI BE3IIEKM B CUCTEMI LIMBLJIBHOT'O
3AXUCTY: ITIPABOBUU ACIIEKT

167

39.

[Tapaciok B.M., ®expkis [LA.

OCOBJIMBOCTI UBIJILHO-ITPABOBOI BIJITIOBIJIAJIbHOCTI
HOJIINENCBKOI'O 3A IIKOAY, 3ABJAHY V CTAHI
KPAUHBOI HEOBXIJJHOCTI

171

40.

[ToroB B.B., JlpoGuak A.JL.

THE INFUSION OF CURRENT TECHNOLOGIES INTO THE
TRANSFORMATION OF THE LEGAL REGULATION OF
MARRIAGE BONDS

175

41.

Vcarnii C.O.

CIIOCOBU BUMHEHHS PO3B0IB B YMOBAX JIIl TIPABOBOT'O
PEKMIMY BOC€HHOI'O CTAHY

178

42.

Uyo6enko A.B.

TAKTUYHA OITEPAIIIS SIK KOMITJIEKCHUI
KPUMIHAJIICTUYHWH 3ACI5 HEUTPAJIIBALIL [TPOTUIIT
PO3CJIIIAYBAHHIO KPUMIHAJIbBHUX ITPABOIIOPYIHIEHD

182

MEDICINE

43.

Aben D.M., Alimzhan A.B., Askarov S.T., Leker U.,
Mugiyenov K.Y.

THE EFFECT OF WEARING NIGHT LENSES ON CORNEAL
MORPHOMETRY

187

44.

Aitmagambetova A.S., Khassan A.B., Daurenkyzy D.,
Zinetov Z.K., Rakhatova C.S.

ENDOVASCULAR EMBOLIZATION DURING BLEEDING:
SELECTION OF MATERIALS AND RESULTS

193




TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW

TECHNOLOGIES

45.

Maramukha I., Maramukha A., Maramukha I.

INTERACTION OF MEMBERS OF MULTIDISCIPLINARY
REHABILITATION TEAMS IN THE REHABILITATION SYSTEM
OF PATIENTS WITH DEGENERATIVE-DYSTROPHIC
PATHOLOGY OF THE SPINE

201

46.

Shakhan Y.Y., Sartbayeva T.M., Kapizayev B.Y., Sadullayeva E.,
Koishyman A.

EFFECT OF ANESTHESIA METHOD ON POSTOPERATIVE
OUTCOMES IN ABDOMINAL SURGERY

203

47.

Voloshyn Y., Aleksieienko O., Hrona N., Taktashov H., Kiva O.

EVALUATION OF THE FEATURES OF THE COURSE AND
RELATIONSHIP BETWEEN DIABETES MELLITUS AND
RHEUMATIC HEART DISEASE

210

48.

bonexisceka HO.M., ®encupko B.B.

OLIHKA PE3VJIBTATIB BITPOBAJIDKEHHA EJIEKTPOHHOI'O
PELIEIITA TA POJII HC3Y B IU®POBI3ALIIl OXOPOHU
3/10POB’ A

215

49.

['pumynina H.}O., Onekcenxo 1.O., Caipina I.O.

BIIJIMB ®I3UYHOI PEABIJIITALIl 3 BACTOCYBAHHSIM
YJIAPHO-XBUJILOBOI TEPAIIII HA TIOKA3HUKU
BIJHOBJIEHHA ¥V ITALICHTIB 3 IIEPEJIOMOM
MAJIOTOMIIKOBOI KICTKU

218

50.

360poBcbkuii O., Kynsb6aka O.M., Menbauk T., Kynn6aka T.B.

CYYACHI ACIHEKTHU MEJJMYHOI JOITOMOI' B YKPATHI:
I[TPABOBI ACIIEKTHA

225

51.

Kypaine H.B., Kanammnikos A.A., Ulymnska T.O.,
Xynatikynosa O.0.

TIJIXO/M JI0 OLIHKU BE3NEYHOCTI JIETUYHOT JOBABKH,
CTBOPEHOI HA OCHOBI TPAJULIIMHIX AIOPBEJMYHNX
PELIEIITYP JUTSI IIATPUMKU ®YHKIT OPTAHIB
TPABJIEHHS

228

52.

®danee O.I'.,, Becnin B.B., Axkcwonora A.C., IOposa A.A.

BUKOPUCTAHHS 3D I[TPOTE3YBAHHS KIHI[IBOK
BHACJIJIOK TPABMATUYHOI AMITYTALII

233

PHILOLOGY

53.

Zhanargul S., Kuralai M.

ISSUES IN THE STUDY OF THE TEMPORAL CATEGORY IN
KAZAKH CHILD SPEECH

237




TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW

TECHNOLOGIES

54.

Zhansaya T.

CONTINUITY OF LANGUAGE AND CULTURE WITHIN THE
ANTHROPOCENTRIC PARADIGM: THE CASE OF THE
KAZAKH LANGUAGE

241

PHILOSOPHY

55.

besconoB M.B., Crapikosa I'.I'.

ITAPAJZIOKC TECES TA ITPOBJIEMA IJEHTUYHOCTI B
YMOBAX 3MIHA

246

56.

Mopryn O.A., bokos A.C.

IIIHHICTb IH®OPMALII TA CUHEPTETUYHA OPT AHI3ALILSA
BYTTA Y COUIAJIbBHO-TEXHIYHUX CUCTEMAX

249

PSYCHOLOGY

57.

3inuenko C.B., 3inuenko JI.}O., [lampunpka I'".B.

OCOBJIMBOCTI MEHTAJILHOI'O 3/IOPOB’Sl Y BIMCHKOBUI
YJAC

259

58.

3inuenko C.B., HIeens [.B., [unkapwoB .C., 3inuenko C.B.,
Porosenko A.O.

KOMVYHIKATUBHA KOMIIETEHTHICTbD 3JObYBAYA OCBITHU
3AKJIALY BUIIOI OCBITU B YMOBAX LIU®POBI3ALIII SIK
®AKTOP 3ABE3IIEUYEHHS CTAJIOI'O ITPO®ECIMTHOTO
PO3BUTKY TA IICUXOJIOITYHOI'O KOM®OPTY

262

59.

3inuenko C.B., Xowmwumenko /[.B., 3inuenko C.B., Kykcenko A.O.,
Hy6oBuk M.C.

[NHCUXOJIOI'TYHI OCOBJIMBOCTI IIEPETBOPEHHSA KPUTHUKHU
HA PECYPC CAMOBJIOCKOHAJIEHHA

266

60.

ITanacrok A.

PO3BUTOK MVY3UUYHUX 3/IIBHOCTEI OBJIAPOBAHUX JITEN
Y CUCTEMI ITOYATKOBOI MUCTELILKOI OCBITU

269

TECHNICAL SCIENCES

61.

bmnanos B.C., Jlansko €.C.

CYYACHUI CTAH TA 3AJAUI ABTOMATH3ALIIT MOPCHKUX
TIJIBOJHUX TPAHCIIOPTHUX KOMIUJIEKCIB

273

62.

Bacunbuenko S1.B., IllanmoBamos M.B., Jlo6yp FO.M.,
3akoBopoTtHuii O.10., Crankos .M.

PEKOMEH/JIALI II[OJI0 BUBOPY PAITIOHAJILHUX
TTAPAMETPIB 3BIPHUX PI3LIB I PEXKUMIB PI3AHHS I
OBPOBII HA BAXXKIX BEPCTATAX

279




TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

63. | Jlabytkina T.B., Camiii C.B. 283

CYIIYTHUKOBI MEPEXI HA EJIIITUYHUX OPBITAX:
KOHIIEMIIT PEAJI3ALIIL 3B’ S3KIB "3AIIOBHEHHS
[TPOCTOPY"

VETERINARY MEDICINE

64. | Sluch O. 291

EFFICACY OF AN IODINE-CONTAINING PREPARATION FOR
THE TREATMENT OF COWS WITH CHRONIC METRITIS

10




AGRONOMY
TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

DROUGHT TOLERANCE IN CHICKPEA:
PHYSIOLOGICAL-BIOCHEMICAL ASPECTS AND
LABORATORY ASSESSMENT METHODS

Gabdola Ademi

PhD student, Master of Agricultural Sciences
Kazakh agrotechnical research university named after S.Seifullin

Jatayev Satyvaldy
Candidate of Biological Sciences, Associate Professor
Kazakh agrotechnical research university named after S.Seifullin
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Chickpea (Cicer arietinum L.) is one of the most important grain legume crops
in the global agricultural system. According to FAOSTAT (2020), its cultivation area
reaches 14.84 million hectares, with a total production of 15.08 million tonnes [1]. In
terms of cultivated area, chickpea ranks second among grain legumes, and third in yield
[2]. Major chickpea-producing regions include India, Pakistan, Turkey, and several
temperate countries such as the United States [3].

The high nutritional value of chickpea is determined by its substantial protein
content-ranging from 15% to 25%-including essential amino acids such as lysine,
methionine, and tryptophan, which play an important role in a balanced human diet.
Chickpea is also rich in dietary fiber, mineral elements, and vitamins [4]. Another
valuable trait is the antioxidant activity of its seeds, confirmed by numerous studies
[5]. Its wide culinary use-such as hummus, soups, and various traditional dishes-
highlights the crop’s versatility [6].

In addition to its nutritional advantages, chickpea possesses important
agronomic benefits. It improves the phytosanitary condition of fields by suppressing
weeds, and due to its symbiotic relationship with rhizobacteria, it fixes atmospheric
nitrogen, increasing soil fertility and creating better conditions for subsequent crops.
Chickpea is known for its adaptability-it is resistant to lodging, pod shattering, and seed
shedding, and performs well on low-fertility soils [7].

Chickpea is widely recognized as one of the most drought- and heat-tolerant
grain legume crops. This is attributed to several physiological characteristics, including
a high content of bound water and organic acids in the leaves, which improves moisture
retention [8].

Drought is one of the key abiotic stresses that most strongly affects the growth
and productivity of agricultural crops. With global climate change and increasing water
scarcity, the impact of drought conditions is expected to intensify. A plant’s ability to
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withstand drought depends on how effectively it perceives stress signals and activates
a cascade of morphological, physiological, biochemical, and molecular adaptations [9].

The level of drought tolerance among genotypes varies and is determined by a
combination of genetic factors and environmental conditions [10]. Consequently,
breeding for drought tolerance requires informative and reproducible methods for
assessing tolerance to water deficit. Among such methods, seed germination in osmotic
solutions with increased osmotic pressure is widely used, enabling rapid and objective
evaluation of plant responses to water stress [10].

Materials and Methods

The research was conducted in 2022-2023 at A.l. Baraev Research and
Production Center for Grain Farming (Akmola region, Shortandy settlement). The
experimental material consisted of chickpea hybrid lines and parental forms. Sowing
was performed at optimal dates—in the second ten-day period of May. Plot size was 2
m? (2 x 1 m).

Laboratory Assessment of Seed Drought Tolerance

To simulate moisture deficit, a 10.8% sucrose solution with an osmotic pressure
of 9 atm was used, following the method of N.N. Kozhushko. The solution was boiled
for 5 minutes in a water bath and cooled to room temperature.

Seeds were germinated in autoclaved Petri dishes in a Growth Chamber System
(Lab Companion) at 20-21°C for 6 days. Replication: threefold in the treatment and
twofold in the control.

The germination percentage (P, %) was calculated using the formula:

P= %*100,

where a is the mean number of germinated seeds in the sucrose solution,

and b is the mean number of germinated seeds in the control.

Drought tolerance categories:

* High - 85-100%

» Above average - 75-84%

* Medium - 51-74%

* Low / absent - 0-50%

The laboratory screening revealed wide variability among hybrids and parental
forms in drought tolerance. Several accessions were classified as highly or moderately
tolerant, indicating the presence of promising genotypes for breeding.

The obtained results are consistent with the literature on the genetic mechanisms
of drought tolerance and plant responses to stress [10].

Thus, the literature analysis demonstrates that chickpea is a valuable and
promising crop due to its high nutritional, agronomic, and adaptive characteristics.
Given the changing climate and increasing aridity of agroecosystems, studies on
chickpea drought tolerance and the identification of tolerant genotypes are becoming
increasingly relevant.

References:
1. FAOSTAT. (2020). Food and Agriculture Organization of the United Nations.

12



AGRONOMY
TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

2. Qulmamatova, M. (2023). Analysis of global grain legume production.
3. Upadhyaya, H. D., et al. (2011). Genetic resources and crop improvement in
chickpea.

4. Jukanti, A. K., et al. (2012). Nutritional quality and health benefits of chickpea
(Cicer arietinum L.).

5. Xu, B., & Chang, S. K. (2008). Antioxidant properties of chickpea and other
legumes.

6. Hidalgo, A., et al. (2015). Phenolics and antioxidant activity in chickpea seeds.

7. Bhardwaj, R., & Das, A. (2013). Chickpea utilization in global cuisine.

8. Din, A., & Bera, D. (2020). Culinary applications of chickpea-based foods.

9. Turbekova, A. S., & Ramazanova, D. T. (2021). Study and evaluation of the
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KPAIHU JIJEPU 3A EKCIIOPTOM I IMIIOPTOM KIHO

€Emenn Ouexcanap Muxaiijiopuy,
KaHIuAaT O10JIOTIYHUX HAYK, TOLIEHT
CyMcbKull HaIllOHAJIbHUI arpapHUid yHIBEPCUTET

3inuenko [lenunc FOpiitoBuy,

CTYIEHT 4 Kypcy QaKyJIbTeTy

arpoTEeXHOJIOTIH Ta MPUPOAOKOPUCTYBAHHS
CyMchbKull HaIllOHAJIBHUI arpapHUid yHIBEPCUTET

AKTyaJbHicTh gociimkeHHs. KiHoa € ojHi€l0 3 HaAWOUIBII CTpaTEriyHO
BOKJIMBUX  TICEBJO3JaKOBUX KyJIbTYp, IIHHICT, sAKkoi miarBepmxeHa FAO
(ITpomoBosbua Ta cinbebkorocnoaapcebka opranizaiiss OOH) 3apasiku ii yHiKaIbHOMY
XapyoBOMY Mpodiato (MOBHOLIHHUM O170K, BIACYTHICTh IJIFOTEHY) Ta CTIHKOCTI J0
abiotuunux ctpeciB. Ilicns oronomenns 2013 poxy MiXHapoJHUM POKOM KiHOA,
B110YyJIOCS p13K€ 3POCTaHHS INI00AIBHOIO MOMUTY Ta, SIK HACHIJIOK, IHTEHCU(IKaLis ii
MI>)KHapOJIHO1 TOPTIBJI.

CeiTOBa TOpriBisl KiHOA BiOOpaxkae sK reorpadiuyHy KOHLEHTpauio i
BUPOOHUIITBA, TaK 1 ri00alibHI TPEHAM CHOKUBaHHSA. PO3yMiHHSI CTPYKTYpU LIBOTO
PUHKY Ta 1IeHTHU]IKALIs KpaiH-TAEpiB € KPUTUYHO BAXKIMBUM JUJISl POTHO3YBAHHS
I[1H, JIOTICTUYHOIO IJIaHYBaHHS Ta PO3pOOKH HAI[IOHAIBHHUX CTPATErid arpapHoro
PO3BUTKY.

Meta gocaigeHHs TIOJIATae y BUSBICHHI Cy4acHOI TeorpadiqHoi CTPYKTYpH Ta
JUHAMIKH OOCATIB €KCIOPTY M IMIOPTY KiHOA JUIsl OLIHKK KIIFOUOBUX (DaKTOPIB, IO
bopMyIOTh T100aTBHUN PUHOK IT1€T KyJIbTYPH Y KOPOTKOCTPOKOBIN MEPCTIEKTUBI (10
2025 poky).

Bukisiaa ocHOBHOT0 MaTepiay aoc/ilzkeHHs1. AHami3 0a3yeTbCs Ha arperoBaHuX
JTAHUX CBITOBOI TOPT1BII1, BKJIIFOYAIOYH 3BITH MIKHAPOJHUX TOPTOBEIHLHUX OpraHi3ailii
(ITC, UNCTAD, FAO) Tta rany3eBux aHaJITUYHUX areHTCTB, 13 ()OKYCOM Ha TMepioa
2021-2024 pokiB, a Takox mnporHo3zax Ha 2025 pik. OCHOBHUMHU MeTOJaMu Oyiu
BUKOPUCTaHI: CTATUCTUYHUIN aHaMI3 PSAAIB AMHAMIKH JUJISl OLIIHKKA TEMITIB 3POCTaHHS,
METOJ] TpYIyBaHHs 1Jis 1AeHTU(]iKaIiT KpaiH-T1AepiB Ta METO TOPIBHIAHHS JIJIs1 OLIHKH
TOPTOBEILHOTO CaJIbJI0.

['moGanbHUii  PUHOK EKCHOPTY KiHOA JEMOHCTPYE BHCOKY TeorpadiuHy
KOHIICHTpAIlif0, TPAJIUIIMHO 30CEPEIKEHY B KpaiHax JATWUHCHKOI AMEpPUKH, SKI €
ICTOPUYHUM TIEHTPOM MOXOKEHHS KyIbTypH [1].

[IpoTsiroM OCTaHHBOTO JECATWIITTS Ta craHoM Ha 2024 pik Oe33amepedyHuMU
JijiepaMH 3a BapTICHUM Ta OOCATOBMM EKCIOPTOM KiHoa 3anumiaroTees [lepy Ta
bonigis. 1li aBl kpaiHM CHUIBHO KOHTPOJIOIOTH TEPEBAXKHY YACTHHY CBITOBOTO
excriopty. [lepy, 30kpema, BuifIia Ha MEPIIe MICIle 32 00CITaMH €KCIIOPTY, 3aBISKH
iHTeHcHdiKalii BHpOOHHUIITBA Ta MOJCPHI3aAIil JIOTICTUYHUX JIAHIIOTIB. boiBis,
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TpaJULIHHO BiJOMa BUCOKOSKICHOIO «KOPOJIIBCHKOIO» KiHOA, 30epirae 3Ha4yHy 4acTKy
Ha PUHKY NPEMIyM-CEIMEHTY.

[Tounnaroun 3 2020-X poOKiB, 3pOocCTae poJib IHIIMX KpaiH, SKi 1HBECTyBajlu B
JIOKaJIbHe BUPOOHMIITBO KIHOAQ, 100 3a/JI0BOJIbHUTH SIK BHYTPIIIHIM, TaK 1 30BHIIIHIN
TIOTINT:

A) ExBanop ta Koym0ist (sSsk BTOpHMHHI MIBIGHHOAMEPHUKAHCHKI €KCIIOPTEPH );

b) Kanana ta CIIA (mepeBakHO 3a paxyHOK BHUPOIIYBaHHS CIIEI1alli30BaHUX
COPTIB Ta PEEKCIIOPTY);

B) Hinepnanau ta HiMmeyunHa (BUCTymaroTh SIK OTY>KHI XaOH IJI PEEKCIIOPTY B
Mexax €Bponeiicbkoro Coro3zy, xouda ixHIM BiacHUA 0OCAT BUPOOHHIITBA €
HEBEJIUKHM).

TennpeHIisa 10 3pOCTaHHs €KCHOPTY 3 KpaiH, 0 HE HaJeXaTh 0 TPAIHUIIIIHOTO
apeaity (Hanpukiaz, 3 [anii Ta Kutaro), cBiIUuTh Npo riodanbHy AUBEPCH(IKALIIO
BUPOOHHMYOI 0a3u, 10 MOXKE 3MIHUTH CTPYKTypy pUHKY 10 2025 poky, mporte
3araJbHUNA 00CAT IIMX KpaiH MOKU IO HE CTAHOBUTH CYTTE€BOT KOHKYPEHIII1 JIiIepaMm.

IMOOpT KiHOA NEMOHCTPYE TEHICHIII0 BUCOKOI KOHIIEHTpAlll y €KOHOMIYHO
PO3BUHEHHX PETIOHAX, JI€ CTIMKUN MOMUT Ha 3[J0POBY 1KY € BUBHAYAJIbHUM (PaKTOPOM.

Cranom Ha 2024 pik, MPOBITHUMH IMIIOpPTEPAMU KIHOA 32 BAPTICHUM BUPA3OM €:

- Cnonyueni Illtatu Amepuku, 3aJUIIAIOTHCS HAUOUIBIIUM PUHKOM 30yTy
KiHOA, TOTJIMHAIOYM 3HA4Hy dYacTKy mnpoxaykuii 3 Ilepy Ta bomisii. I[lonut y
Cnonyuenux Illtatax AMEpUKM MIATPUMYETHCS IIMPOKOK  MOIYJISIPHICTIO
0€3MII0TEHOBUX JI€T Ta PYHKIIOHAIBHOTO XapuyBaHHS,

- kpainu €Bponeiicbkoro Coro3y, CHUIBHUNA IMOOPT KpaiH €BponenchbKoro
Coro3y, ocobmmBo Himeuunmnu, @panmii ta HinepmanniB, ¢gopmye apyruii 3a
BEJIMYMHOIO IMITIOPTHUH pUHOK. Hiepnanau 4acTo BUCTYIAIOTH SK JOTICTHYHUHN BY30JT
JUTSI OJANBIIIOTO PO3MOALTY KiHOA MO BChbOMY €BpONelCbKOMY KOHTUHEHTY [2].

[Tporuo3u Ha 2025 pik BKa3zylOTh Ha 30€pEKECHHS BUCOKUX TEMIIIB 3POCTaHHS
IMIIOpTY B AB3Ii, JIe KIHOA MO3UIIIOHYETHCS SIK 1THHOBAIIWHUN Ta 3I0POBHUM TMPOTYKT
XxapuyBaHHsA. Take 3pocTaHHS OOyMOBIIEHE 30UIBIIEHHSM CEPEIHbOrO Kiacy Ta
3MIHOIO JIETHYHUX TepeBar y 01K 3axiJHUX 3J0POBUX TPEH/IIB.

He3Baxatouu Ha BUCOKY CBITOBY TOPTIBIIIO, 3arajibHUN 00CAT IMIIOPTY KiHOA, 32
OI[IHKaMH, JIEMOHCTPY€E TMO3UTUBHY JTUHAMIKY 31 CKJIAJIHUM CEPEIHbOPIYHUM TEMIIOM
3pocTtanHsl O0ym3bk0o +1.8% y BapTicHOMY BHpaxkeHHI y mepiog no 2035 poky, 1o
MIATBEPAKYE CTIHKICTD MOMUTY.

BucHoBok. 3a pe3ysibTaTaMH MPOBEAEHOTO JOCIIIXKEHHSI CTPYKTYPH CBITOBOI
topriBii Chenopodium quinoa y nunamini 2023-2025 pokiB BCTAHOBJIEHO, IO
rJI00aIbHUM PUHOK KIHOA XapaKTEPU3YEThCSI BUCOKOIO PETIOHAIBHOIO ACUMETPIEIO Ta
CTIMKOIO TO3UTHUBHOIO AUHAMIKOIO, III0 O0YMOBJIEHO YHIKAJIBHUM XapuoBUM IpodisieM
KyJBTYpH, IIHHICTb AKOi OyJia BU3HaHa micias MixkHapogHoro poky kinoa (2013).

1. BcraHOBNEHO CTIHKE €KCIIOPTHE JAEPCTBO 3a KpaiHaMu AHJICBKOTO PETiOHY —
[lepy Ta bomiBi€to, siki CHUIBHO KOHTPOJIOIOTH MEPEBAKHY YACTKY TJI00ATBHUX
noctaBok. lle JoMiHyBaHHS MIATPUMYETHCS ICTOPUYHUMHU, KIIMATHYHUMHU Ta
arpoOTEXHOJIOTIYHUMU TIEpeBaramMu, MpoTe Ha TJIi 3POCTAIOYOr0 CBITOBOTO MOMHUTY
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MOCHUJTIOETHCSI KOHKYPEHIiA 3 00Ky HOBHX TpaBuiB [liBHIYHOI AMepuku Ta A3ii, 110
CBIIYUTH MPO MOYATOK AUBepcudikaliii BUpoOHUYOi 6a3u.

2. IneHTU(p1KOBaHO BHUCOKY KOHLEHTPALII0 IMIOPTHOTO MOMUTY y PO3BUHEHHUX
exoHoMikax. KirouoBumu cnoxuBadamu € Crnomyueni Illtatu Amepuku Ta kpainu
€pponeiicbkoro Coro3y. lleii momuT Oe3mocepeHbO KOpENoe 3 II00aJIbHUMU
TpeHaaMu Ha (QyHKI[IOHAJIbHE Ta OE3IJIIOTEHOBE XapyyBaHHSA, Ji€ KIHOA
MO3UIIIOHYETHCS K JKEPEJIO MOBHOIIIHHOTO O1IKAa.

3. BuzHayeHO MEpPCHEeKTHUBU CTAJOr0 3POCTaHHS PUHKY. 3TITHO 3 MPOTHO3aMH,
CBITOBHI1 PHHOK KiHOA y BapTICHOMY BUPaKEHH1 IEMOHCTPYBATUME CTIMKY MO3UTUBHY
IUHAMIKY 13 cepeaHbopiunuM Temmnom 3pocTtanHs (CAGR) 6imspko +1.8% mo 2035
pPOKy, IO MIATBEP/UKY€E IHTETpalil0 KiHOAa y CBITOBY MpPOIOBOJIBYY CHUCTEMY SIK
CTPATEr1YHOI KYJbTYpH.

4. HaykoBa 3HauylIiCTh pe3yJbTaTIiB TMOJSTaE B aKTyali3alli HEOoOXiAHOCTI
MOHITOPUHTY T€ONOJITUYHUX Ta KIIMATUYHUX PU3HKIB Yy TPAJULIMHUX pPErioHax-
EKCIIOpTEPaX, a TaKOXK Yy HEOOXITHOCTI MOJAIBIINX JOCHIKEHb, CIPIMOBAHUX Ha
BJIOCKOHAJICHHSI TEXHOJIOT1M BUpOIIyBaHHS Ta TMEpepoOKM KiHOA y HOBHUX
arpoKJIIMaTUYHUX 30HAaxX, 30KpeMa B YKpaiHi, Ajs8 NIABUIICHHS HAalllOHAIbHOI
IIPOJOBOJIBYOT OE3MEKU Ta KOHKYPEHTOCIIPOMOKHOCTI.

Cnucok Jirepatypu
1. Kinoa sik mepcriekTHBHA NICEBI03€PHOBA KYJIbTypa Uil YKpainu. BiHOBIEHO 3
https://www.researchgate.net/publication/279218978 Quinoa as a promising pseud
ocereal_crop for Ukraine
2. Po3mip Ta yacTka pUHKY HAClHHS KIHOA — TE€HJEHLII 3pOCTaHHS Ta MPOTHO3H
(2024-2029  pp.).Binnoeneno 3 https://www.mordorintelligence.com/industry-
reports/quinoa-seeds-market
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INTERDISCIPLINARY ROLES AND COMPETENCIES
OF PARTICIPANTS IN THE ARCHITECTURAL
PROCESS

Nikanorov Serhii,
Candidate of Architecture, Associate Professor
Kyiv National University of Civil Engineering and Architecture

The modern approach to architectural activity is increasingly becoming a complex
and interdisciplinary process, in which each participant performs clearly defined
functions and operates with specific professional competencies. Given the complexity
of the regulatory and legal field, the strengthening of environmental requirements, the
growth of public demand for environmental quality and the rapid development of
digital technologies, the architectural process cannot be considered as the activity of a
single specialist. Instead, it appears as an integrated system of interaction of a wide
range of specialists, from the level of conceptual design to the stage of operational
control.

The creation of an architectural project is defined as a multi-level, phased and
deeply structured process that combines managerial, creative, technical, legal,
economic and research components. The effectiveness of the implementation of an
investment and construction project depends not only on the artistic and compositional
quality of the architectural idea, but also on the level of coordination of the actions of
all participants involved. Timeliness of communications, accuracy of regulatory
procedures, compliance of technical solutions with safety standards and economic
parameters are the factors that determine the success of the project no less than the
creative idea.

The relevance of the study is due to the need to form a unified system for
identifying roles, competencies and areas of responsibility of participants in the
architectural design process. Given the complexity of construction standards, increased
control over compliance with sustainable development standards, the need to protect
cultural heritage and the implementation of digital technologies (in particular, BIM),
the task of systematizing the functions of each participant arises - from the customer to
regulatory authorities. Such organization will contribute to both reducing legal and
financial risks and improving the quality of the urban environment.

The purpose of the study is to structure and analytically organize the competencies,
roles and functional areas of responsibility of key subjects of the architectural process,
taking into account modern legal, organizational, material and technical and digital
requirements. An important task is also the analysis of the relationships between the
participants, which allows to form a model of their optimal interaction and increase the
efficiency of the entire project cycle.

The systemic organization of architectural and design activities is built around a
number of functional blocks, each of which performs unique tasks and complements
the others. The administrative and financial block includes the customer, who
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formulates the technical task, determines the budget, controls the deadlines and
provides a strategic direction of work. This block includes the chief architect of the
project, who manages the entire process, ensures compliance with the documentation
with the legislation, coordinates specialists and is responsible for the final solution. The
project manager organizes the construction process, controls compliance with
schedules, quality and budget.

The creative and technical block includes the architect as the author of the general
concept, responsible for functionality, aesthetics, planning decisions and compliance
with standards. He coordinates related engineers, including a designer who ensures the
strength and reliability of the building, and engineering network engineers who design
life support systems - from ventilation and heating to power supply and low-current
networks.

The research and integration unit brings together surveyors, geologists, urban
planners, ecologists, designers and landscape architects. Geodetic and geological
surveys provide reliable initial data for design. Urban planners are responsible for
integrating the facility into the broader urban context, transport networks and spatial
regulations. Designers and landscape architects create the visual and ergonomic quality
of the environment, form the identity and comfort of the space. Ecologists assess the
impact of the project on the environment, ensuring compliance with the principles of
sustainable development.

The legal and regulatory unit includes lawyers and regulatory specialists who are
responsible for ensuring that project documents comply with current legislation.
Economists and estimators optimize the financial structure of the project. Supervisory
and permitting authorities carry out an examination of the documentation, check
compliance with construction standards and issue permits, which is a necessary
element of the legitimate implementation of the project.

All these blocks form an interconnected system, where the activities of each
specialist take place within clearly defined boundaries and directions, but at the same
time require constant coordination with other participants. Thus, architectural design
appears as an integration model, in which the result is a collective intellectual product.
The success of this product is determined by the level of interaction, the quality of
communications and the competence of each participant - from the formulation of the
task by the customer to the technical and legal support of specialists.
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OCOBJIMBOCTI ®OPMOYTBOPEHHSA I'POMAJICBKHUX
MPOCTOPIB )KUTJIOBUX PAMOHIB KUEBA

CaBuenko Poman Bosiogumuposuy,
acripaHT

Ouaiiank OJiena IlaBiiBHa

a.apX., mpod.,

HamionanpHa akagemiss 00pa3oTBOPUOro MUCTEITBA 1 apXITEKTYPH,
Kwuis, Ykpaina

@DopMOYTBOPEHHS ITPOCTOPIB IPOMAJICHKUX LIEHTPIB )KUTIOBUX pailoHiB KueBa mae
MeBHI 0COOIMBOCTI. B KOHTEKCTI mMOCTpasiHChKOT TpaHchopMallii, ICHYE PO3PUB MIXK
MOJIEPHICTCbKOIO ~ Mopdosoriero  3a0yqoBH  Ta  COIIAJbHUMH  IOTpebamu.
Kommo3uiiitHi siapa pailoHIB BTPAaTUIM LUIICHICTh, NEPETBOPUBUINCH HA TPAH3HUTHI
30HHU, /1€ «BUIBHUU TMPOCTIp» CHPUMMAETHCS K HIYMWHA TEPUTOPIS, IO MIJJISATae
Xa0TUYHOMY YIITEHEHHIO.

IcHye 3amuT Ha TyMaHi3alll0 CEpEelIOBUILNA XUTJIOBHX PANOHIB, J€ IPOKUBAE
OUIBIIICTh JKUTENIB MicTa. B yMoBax arpecuBHOi KoMepliaiizaiii, 1CHYOYl
IPOMAJChKI LEHTPU MKUTJIOBHX palioOHIB HE 3a0€3Me4yloTh YMOB [UJIsl BUIBHOI
KOMYHIKaIlii Ta BIAMOYNHKY.

AKTyani30BaHO NHUTAaHHS (POPMOYTBOPEHHSI MPOCTOPIB TPOMAACHKUX IIEHTPIB
KUTJIOBUX PallOHIB y KOHTEKCTI MOCTPAIHCHKOI TpaHcopMarllli. Y TOUHEHO MU TaHHS
(dbopMyBaHHS KOM(POPTHOTO CEPEOBUILA TPOMAJACHKOr0 LIEHTPY )KUTIOBOTO pailoHy.

Oco6muBocTi (hOPMOYTBOPEHHSI MPOCTOPIB TPOMAJCHKUX IEHTPIB KUTIOBHUX
paiioHiB 6€3mocepeIHHO BIUIMBAIOTh HA TUIH aKTUBHOCTI, SIKi TaM BUHUKAIOTh. Teopis
MICBKOTO CEPEIOBUINA BUJILJISIE HEOOXITHY, HEOOOB'SI3KOBY Ta COIIAJIbHY JisSIIbHICTh
[1]. SAxmo HeoOXiaHi naii (TpaH3UT, MOKYIKH, cepBic) BiAOYBalOThCS 3a OyAb-sKHUX
YMOB, TO HEOOOB'SI3KOB1 (CIUJIKYBAHHSI, MPOTYJISTHKY, BIAMIOYMHOK) Ta TTOXI1JIHA BIJl HUX
colllaibHa B3a€MOJIIsl MOXIIMBI JIMILE Y SIKICHOMY npocTopl. Ha »anb, cyyacHuid ctan
IPOMAaJICBKHUX IIEHTPIB KUTIOBUX PAiOHIB YKpaiHU XapaKTepU3yEThCs TOMIHYBaHHAM
HeoOXxigHuX akTuBHOCcTed [2]. Ilpoctip nedopmoBaHO: 3aMmicTh MICUb AJIA
nepeOyBaHHsS BiH ONTHMI30BAaHUM MiJ TPAH3UT 1 MIBUAKE CIOKHUBAHHS, 110 OJIOKYE
(dbopMyBaHHS CTIMKUX comiaibHKX 3B's13KiB.(Puc. 1,2)

Kputnunum acrmiektoMm eBojtoiii € 3miHa KoHpirypamii 3 JeMOKpaTH4YHOI
[EHTPUYHOI MOJIei (TUTOII) Ha KOPCTKY JIIHIHHO-0ChoBY. CTHXI1iHA TpaHCPOopMaIis
nepeTBopuiia OUTBIIICTh IIEHTPIB HA TOPTOBEIBHI KOPUIOPU B3JOBXK IMUIAXIB 0
TPAHCIIOPTHUX BY3MdIB. Y MPOCTOPi, 3aTHCHYTOMY MiX (pacamamu MADiB, mroauHa
MEPETBOPIOETHCS HA O0'€KT MEPEMIIEHHs, M0 YHEMOKIIUBIIIOE 30POBUN KOHTAKT 1
CIIOHTaHHY B3a€MOJII0 — (DYHIAMEHT CTIMKOro, KOM(MOPTHOro Ta OJIAronoJy4HOro
TPOMAJICHKOI0 XXUTTA [3].
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TECHNOLOGIES

OBOAOHb

lcTopuiHmit orasa: OcsoeHa 8 kinui 1970-x nicas
ocyLueHHs Boait

AemorpacdMHnit CKAGA: ~305 THC. MELLKCHLIE,
PI3HOI BIKOBOT KQTETOPIl.

PyHKUWOHAABHE HANOBHEHHA: BEAIKO KIABKICTS KO-
MepuinHix 06'exTis, GyAiBAf PQITOHHOT GAMIHICTPa-
Ui, HeBeAvKi | cepeaHi 3eAeHi 30HM.

MpocToposa opraxizauls: POI0CEPEAKEHT KOM-

No3nuia. TPAHCNOPTHIIT BY30A, ACKPOBO BMPOXEHA
KOMEPLIHG CDYHKLLA: BEAMKI TOProBi MOAM 3 NOP-

KOBKQMM, PUHOK. BYAiBAR PAOHHOT QAMIMICTPOL,

3EAEHI 30HM, TPAHIUT A0 HaBepexHOI | napky.

KomenTapl Ta nponoamuli: [(pOMOACKsHIT

LLeHTP MAE CYNACHH CTOLIOHAPHI NPOCTOPH.
TOKOX B HQSBHOCTi IGHAATO LUMPOKI, 8 NEBHUX
MICUSX, TDOTYCPH Q TOKOX BEAMKI NACLL FO30HIB
Mia NOAOCTMI QBTOMOBIABHOT PO38'33KM, LLO

MPW NPBUABHOMY NIAXOAI, € NOTEHLIAOM AAR
CTBOPEHHA KOMCDOPTHIX IDOMOBACEKIX MPOCTOPIS.

YMOBHI NO3HAYEHHA

P ARt neoCTIP nOTEHUANKA nrOCTIP
SR st AR ot PO

:M:AWIWI
[ werscrr

N

Puc.1. IIpocTopoBuii aHasi3 rpoMajCbKOro IEHTPY KUTIOBOTO paiiony O00I0Hb,
M. Kuis.

BOPLUATIBKA

lcTopuunmii orasa: Ceao 3 XVI cT.; macoea 3abyao-
Bay 1960-x.

AemorpacbiHuit ckAaa: ~151 Thc., Imisane, 6ara-
TO NPOLUOIONHX.

PYHKUIOHOABH® HONOBHEHHA: BEAIKO KIABKICTS KO-
MepuUiiHix 06'eTis, BeAMKi NapPKK, ByABAR 3 GAMIH.
coyHkuicio (LLHAN) i Byaisas 3 CDYHKLIEIO KyABTYPM
(kioTEQTP)

NpocToposa opraxizaua: PO30CEPEAKEHD KoM~
no3uwa. BaraTotyHKUWIOHOABHIIA FDOMOACHKMIT
ocepeAok GiAf TDOHCNOPTHONO BY3AG, 30CEPEeA-
KEHHA CepBiCy, TOPIiBAl, pexpeaui.

KomenTapl Ta nponosmuli: Ha Tepuropi
TPOMOACKEKOTO LIEHTPY NEpeABayeHo ABG NapKH,
2Ki NOTPEBYIOTs OHOBAEHHA. IDOMOACHKMIT LEHTD
BMILLLYE BEAMKY KiABKICTb NOPKOBOK, LLLO AQE
NOTEHLIaA NEPecdOPMATYBAHHA IX HO TPOMOACHKI
NPOCTOPH, 30 POXYHOK 3QrAMBAEHHS QBTO HO
MAIEMHIIA PiBEHD.

YMOBHI NO3HAYEHHA

[ A neocne

AN UABEMHIR TPAKINTHIR ICHYIONA NPOCTIP
EPESOPMATYBAINA

TN rrancotha meractr. TPAKCIOPTHO! IHSPACTP.

Puc.2. TIpocTopoBuii aHasi3 rpoMaCHKOTO IIEHTPY KUTIOBOTO palioHy
bopmariska m. Kuis

\ K W A

BinkpuTi mpocTopu cTpakIaroTh BiJl arpeCUBHOTO KOMEPIIMHOIO YyIIIJIbHEHHS.

XaoTuyHa
THITIOYHM MPOCTIP, /e JIFOJMHA BTpadyae opieHTallio Ta kompopt [4]. 3aMicTh cUCTEMU
B3a€MOIIOB'SI3aHUX TPOCTOPIB YTBOPIOIOTHCS 130Jb0BaHI (PparMeHTH, 110 BIIUYKYE
MEIIKaHIIIB. BiIpoyKeHHS IEHTPIB MOXKIIUBE JIMIIIE Yepe3 MOBEPHEHHS /10 TPUHITUIIIB

3a0y/10Ba pyHWHY€E BI3yasibHI 3B'SI3KM Ta MACIITaOHICTh, (POPMYHOUH
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LUTICHUX TMPOCTOPOBUX «PIiryp», CHIBMIpHHUX JIOJChKOMY MacmTady. HeoOxigHo
dbopmyBatn Oe3medHi, JOCTYIHI Ta KOMGOPTHI MPOCTOPU T'POMAJCHKHX IICHTPIB
KUTJIOBHUX pPaliOHIB, SIK1 TPOTPAMYIOTh CLIEHAPIi HE JIUIIIE CIIOKUBAHHS, aJie i BUIBHOTO
CIIUJIKYBaHHS Ta SKICHOTO BIMOYMHKY B KOM(DOPTHOMY CEPEIOBHIII MICTa.

Kpuza koM@opTHOCTI cepenoBUIlla TPOMAJICHKUX IIEHTPIB KUTJIOBUX palOHIB
KueBa € HacnmigkoM BTpaTd KOHTPOJIIO HaJ (POPMOYTBOpPEHHSIM MOro MpPOCTOPIB.
[logonanHsi KpU3u BUMarae mnepexojly BiJl JIHIMHO-OCROBUX CXEM J0 LIEHTPUUHUX
MOJICJIe Ta CTBOPEHHS YMOB JUIsi HEOOOB S3KOBHX aKTHBHOCTeH. CBimome
HAIIOBHEGHHS TOPOKHEYi, CTBOPEHHS MPOCTOPY SK AaKTUBHOI (OpMHU JO3BOJIUTH
chopmyBaTl KOM(OPTHE CEPEIOBHUINE TPOMAICHKUX IIEHTPIB KUTJIOBHX pPalOHIB
Kuesa.
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THKJIIO3UBHUHN JUTAYUNN MANJJAHYUK SK
EJEMEHT CYYACHOI'O TPOMAJICBKOI'O
IMPOCTOPY: IPOEKTYBAHHS TA 3D-BI3YAJIIBAIUSA Y
3DS MAX

XpamuoBa AHacracist /IMmurpiBHa,

CTYJCHTKA,

XapKiBCbKUI HalllOHAIBHUN YHIBEPCUTET MICHKOTO rocnogapcersa imeHi O. M.
bekerosa

BumneBcbkuii lenuc CepriitoBuy,

Phd, acuctent

XapKIBChbKHI HAllIOHAJbHUN YHIBEPCUTET MICHKOT0 rocnogapctsa imeHi O. M.
bekerosa

[HKTIO3WBHI JUTSI4Yl MaWAaHYUKA CTAlOTh BAKIWBUM EJIEMEHTOM Cy4acHOTO
rpomajickkoro npoctopy. KoxkHa nuTrHa, He3aJIe:KHO BiJ ii MOXKIIMBOCTEH, TOBUHHA
MaTh Oe3MepemKoHuN JOCTYyN /10 ITPOBUX 30H. 3a JaHUMU JOCIIIKEHb, B YKpaiHi
Oonmu3bko 167 THCSY AiTe MaloTh OCOONMBI MOTpeOU, ajie OUTBUIICTh IMMyOJNIYHUX
MalJJaHYMKIB HE TMPUCTOCOBaHI g iX BUKOpuUcTaHHS. CTBOPEHHs aJlaliTOBaHUX
MaiJIaH4YMKIB CIIpUSE COIIAJIbHIN 1HTErpaiii OCOONMMBUX JITEH Ta PO3BUTKY iX
(13UYHMX 1 KOTHITUBHUX HaBUYOK.

MeToro T0CIIIKEHHS € pO3p00Ka KOHIIETII1i IHKJIFO3UBHOTO TUTSYOT0 MalJaHIMKa
AK CKJIaJI0BOi CY4aCHOTO I'POMaJICHKOTO MPOCTOPY Ta BUKOHAHH: Horo 3 D-Bi3yanizarii
y nporpamMHoMmy cepenoBuill 3ds Max. J{ns AOCSITHEHHs 1i€i METH mepeadadyeHo
KUIbKa B3a€MONOB’si3aHUX KpoOKiB. llepenycim 1e aHami3 OCHOBHUX MPUHIUIIB
YHIBEpCAJILHOTO Ta 1HKJIIO3WBHOTO JM3aiiHy, 110 BU3HAYAIOTh BUMOTH 1O CTBOPEHHS
IFPOBUX NPOCTOPIB, NOCTYHNHUX ISl AIT€H 13 PI3HUMH (PI3UUHUMU Ta CEHCOPHUMU
ocobmuBocTsamMu. HacTymHuM 3aBmaHHSM € (OpMyBaHHS TUIaHYBAJIBHOT KOHIIEMIIT
MaiilaH4YHKa 3 ypaxyBaHHSIM 6e30ap’epHOCTI, €pPrOHOMIYHOCTI Ta
0aratoyHKI[IOHAJILHOCTI  ITPOBUX 30H. BaXIMBOI0O CKIAJO0BOI poOOTH €
BUKOPUCTaHHS MporpamMHoro cepefosuma 3ds Max, sike Aae 3MOTYy CTBOPHUTH
MIPOCTOPOBY MOJIEIb MaiTaHuMKa, TIEPEBIPUTH TPOTOPIIii Ta KOMIO3UIIIAHI PIIICHHS,
a TaKOX TMPEACTABUTH iX Yy BUIVISAI peaicTUYHOI Bizyamizailii. 3aBOSIKH I[bOMY
3a0€e3MeYnTH KOMIUIEKCHE AOCIIIKEHHSI MOXKJIMBOCTEH 1HKIIFO3UBHOTO MPOEKTYBAHHS
B MNO€IHAHHI 3 TU(POBUMU ITHCTPYMEHTAMH.

[HKTFO3MBHA YacTWHA TPOEKTY BKJIIOYAE aJalTOBaHI EJIEMEHTH: HampUKIa,
TOWUJIAJIKKM 3 KPICIOM-JIIOJIBKOIO Ta MIaTHOpMU 3 MiAHOMHOIO TOMIAJIKOIO JI IITeH Ha
Bi3kax. [[7s mepemilieHHsT KOJISCOK MOBHHHI IMepeadadyaruch MMPOKI Mia’i3au Ta
MaHAyCH, a TOBEpXHs MalJaHUYMKa TMOKpHUTa M SKHUM TYMOBHM MaTepiajioM Jis
Oe3mneku. Po3MileHHs aTpakilioHiB TOBUHHO OyTH 3alIPOEKTOBAHO TAK, I[00 YHUKHYTU
BY3bKHX IMPOXO/IIB 1 FrapaHTyBaTH, IO J0 KOXKHOTO €JEMEHTY MOXHa MJINTH 3 yCiX
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OokiB. Yci IrpoBl KOMIUIEKCH (TOWIANKH, TIpKH, Kapyceil TOIIO) aJanToBaHi 3
ypaxyBaHHSM MOTpeO JITeH 13 PI3HUMHU MOKJIUBOCTSMU: IIUPOKI MOPYUHi, (hikcaTopu
Ta 3MIHEHI pPO3MIpU €JIIEMEHTIB CHpUstoTh KoMdopTHimmi rpi. [IpoexT mnoBuHEH
BIJINOBIJIATH  YOTUPHOM TOJOBHUM TMPHUHIMIIAM TMPOEKTYBaHHS — Oe3merr,
BIJIMOBIJIHOCTI BIKY, 0e30ap €pHOCTI Ta JOCTYMHOCTI, IO 3a0e3Ile4yy€e CTBOPEHHS
CepelloBHUIlA, /1€ KOKHA TUTHUHA BiIYyBae ceOe BKIIOYEHOIO B rpy. Jus miteit 13
MOPYUICHHSIMU 30py Tepen0ayatoTbCsl TAKTUIIbHI 1 CEHCOPHI €JIeMEHTH (HampHuKiai,
IHTEpaKTUBHI JOMIKM Ta IICOYHUIN), SKI JO3BOJSIOTH JOCHIDKYBaTH IPOCTIp 3a
JOTIOMOTOIO JIOTHUKY.

Jliist Bi3yamizariii 1ru3aitHy IpoOIOHY€EThCsl CTBOpIoBaTH 3D-Moiens MaiijaHInKa B
nporpami 3DS Max. 3DS Max mpomnoHye ImHpOKUil HaOlp 1HCTPYMEHTIB MJis
MOJICTIOBAaHHS apXITEKTYpHUX PIIIEHb 1 BUCOKOSKICHOTO PEHICPUHTY, A03BOJISIOUN
MEePETBOPIOBATH TEXHIYHI KPECIEHHS Ha peanicTU4Hi Bizyanizamii. OTpuMaHi peHIepu
JE€MOHCTPYIOTh PO3TalllyBaHHS aTPaKIIiOHIB, KOJIPHI PIIIEHHs, MaTepiaiu MOKPUTTIB 1
O3€JICHEHHS B peaJIbHOMY cepenoBullli. Takuii mixia A03BOJISIE OLIHUTH IPOCTOPOBY
KOMITO3UIIII0 MaillaHyMKa 1€ Ha eTall MPOEKTYBaHHS Ta 3a0e3neuye Kpaiie
CHPUMHATTS 33AyMy KOPUCTYyBadaMH i 3aMOBHUKOM.

Y xomi pochikeHHs Oyl0 MPOaHANI30BaHO, IO 1HKIIO3UBHUN JAUTSYUAN
MalJaHYUK € BaKJIUBUM IHCTPYMEHTOM (pOpMyBaHHS KOMQOPTHOIO I'pPOMaICHKOTO
npocropy. IIpoaeMOHCTPOBAaHO MOMKJIMBOCTI ajamTalii iIrpoBOr0 CEpeaoBHINA ITiJT
noTpedu aiTel 3 pi3HUMHU (HI3HUHUMHU Ta CEHCOPHUMH 0COOIIMBOCTSIMH, IO CIIPHUSIE 1X
comiamizamii Ta aKTUBHOMY pO3BHTKY. Bukopuctanas 3DS Max peMmoHCTpye
e(eKTUBHICTh U(PPOBUX TEXHOJIOTIH y MPOEKTyBaHHI: TPUBUMIpPHA MOJIEIb A€ 3MOTY
HAOYHO TMEpPEBIPUTH IJIAHYBaJbHI PIIIEHHS, MiAIOpaTH Marepiajad Ta BIATBOPHUTH
arMocdepy MalIaHdrKa Ie 0 HOTo peaizalii. Y pe3yabTari MoeTHaHHS TPUHIIUIIIB
IHKITFO3UBHOTO [IM3aiiHYy 3 CyYacHHMMH 3aco0aMuy Bisyami3allii BIA€TbCS AOCITTH
KOMIUICKCHOTO MMAXOAy, KUK 3a0e3rmedye CTBOPEHHS OE3MeYHOTro, TOCTYIMHOTO WM
€CTETUYHOTO MPOCTOPY JUISL BCIX JITEH

3

b

3al1d AUTAY0I0 ManJaH4YHKa.

PnéyHOK 1. Bi3yan—1
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Pucynok 2. Bizyanizaiisi iHKJIIO3UBHOTO AUTAYOTO MaiiJaHINKA.
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Abstract: This article explores the structural and functional features of theatre
management and production activity within the context of contemporary cultural
institutions. The primary objective of the research is to examine organizational models,
production mechanisms, and management strategies applied in both public and private
theatre settings. The study is grounded in interdisciplinary methodology, combining
cultural management theory, project-based production models, and stakeholder
analysis. The results highlight the growing importance of integrated management
approaches and the shift toward flexible, project-oriented production systems. These
findings have practical implications for optimizing administrative structures,
professional training programs, and cultural policy design. The study concludes that
effective theatre management requires a strategic balance between artistic creativity
and organizational efficiency.

Keywords: theatre management, production activity, cultural industries, project-
based management, strategic planning, creative sector, public and private theatres,
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1. Introduction

In the modern era, theatre organizations are viewed not only as producers of
cultural products but also as important institutions contributing to socio-economic
development. Theatre is a complex structural system whose effective functioning
depends on the alignment between artistic strategy and managerial decisions. Theatre
management and producing activities are fundamental components of professional
practice within the cultural industries [1, p. 310].

In Kazakhstan, within the framework of state programs aimed at modernizing the
cultural sector, the strengthening of the institutional base of theatre art, increasing
management efficiency, and developing new models of audience engagement have
become pressing issues. Under these conditions, there is a need to reconsider traditional
models of theatre management and the content of producing functions from a scholarly
perspective. The expansion of the roles of managers and producers—as they
incorporate project management, marketing, and strategic planning tools—highlights
the theoretical and applied relevance of this topic.
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The object of this research is the management processes and structures of
producing activities within theatre organizations. The main objective is to analyze
contemporary models of theatre management and the organizational forms and
functional characteristics of producing activities on both theoretical and empirical
levels. This analysis aims to identify ways to improve artistic product quality, optimize
management processes, and efficiently structure the theatre industry.

The scientific significance of the topic lies in its intersection with cultural studies,
management theory, sociology, and economics. A comprehensive study of theatre
management processes can lead to institutional and organizational recommendations
that contribute to the development of Kazakhstan’s contemporary theatrical landscape.

2. Literature Review

Scientific literature on theatre management and producing activities has expanded
significantly in recent years due to the development of cultural industries, cultural
policy, and the creative economy. Researchers examine the structural, organizational,
and strategic aspects of managing theatre organizations, emphasizing the
interrelationship between artistic and administrative processes. Many works highlight
the need to balance a theatre's artistic mission with effective managerial decision-
making [2, p. 36].

International research approaches theatre management within the context of
institutional characteristics of cultural organizations and their adaptation to market
conditions. Theatre management is treated as a sector located at the intersection of art
and economics. Studies emphasize the importance of marketing, strategic planning,
audience relations, and project management in organizing theatre activities. The
possibilities and limitations of applying market logic within cultural institutions are
also explored.

Works on producing focus on the procedural structure of creating, planning, and
executing theatre productions. The producer is viewed as a mediator between artistic
and financial decisions, serving as the central figure in managing production projects.
Since producing often operates within temporary organizations (production projects),
project management models and time-based structures are commonly applied. The
producer is understood not only as an organizer but also as a coordinator of artistic and
conceptual processes [3, p. 132].

Some studies examine theatre management in cross-cultural contexts, focusing on
the specificities of national theatres, mechanisms of state support, and socio-economic
conditions. Comparative analyses explore the historical development and institutional
transformations of management systems in various countries, revealing differences
between centralized and market-oriented models and their respective effectiveness.

Overall, the literature generally supports the view that successful theatre operations
require balancing artistic goals with managerial techniques, maintaining the autonomy
of creative processes while improving organizational structures, implementing
strategic planning, and developing long-term audience relationships. Theoretical
approaches emphasize the need to harmonize cultural and social impact with economic
efficiency.
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3. Main Section

Theatre management is a complex system aimed at overseeing the organization’s
strategy, daily operations, and long-term development. Structurally, it consists of
hierarchical levels and functional units: artistic department, administrative and
economic department, marketing and PR, finance and planning, and technical services.
The management structure may vary depending on ownership type, organizational
form, and functional orientation [4, p. 23].

Modern management systems tend to be integrative, meaning artistic and
administrative decisions are not isolated but coordinated. This approach enhances the
efficiency of creative processes and optimizes resource spending. Strategic planning,
audience analysis, and the use of digital tools play increasingly important roles in
theatre management.

Producing activity encompasses the entire process—from the initial idea of a
theatrical production to its realization and presentation to audiences. Types of
producing in theatre include repertoire producing (within permanent theatres), project-
based producing (for temporary or independent projects), festival producing, and
commercial producing models.

Producing usually involves four stages:

1. Planning — selecting the idea, forming the creative team, assessing technical and
financial requirements.

2. Organization — creating the budget, signing contracts, coordinating the
preparation phase.

3. Implementation — managing the production process, rehearsal planning,
technical coordination.

4. Distribution and marketing — audience development, advertising, ticket sales,
organizing tours.

At each stage, the producer aligns managerial decisions with artistic goals while
ensuring effective use of resources.

The main differences between public and private theatres lie in managerial freedom
and funding mechanisms. Public theatres operate as part of cultural policy and are
financed by the state budget, ensuring stability but limiting artistic risk and autonomy.

Private or independent theatres must adapt to market conditions, audience demand,
commercial viability, and sponsor interests. Their management structures are often flat,
with collaborative decision-making between artistic and administrative units [5, p.
247].

Some theatres employ hybrid models—receiving partial state support while
engaging in self-financing through commercial projects. This model enables financial
independence while maintaining artistic flexibility.

Funding sources for theatre organizations include state subsidies, sponsorship and
patronage, ticket sales, grants, and income from commercial projects. Multi-source
funding supports sustainable development and artistic innovation.

Increasingly common project management tools in theatres include:

— SMART goals
— Gantt charts
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— risk management methods
—KPI indicators
— Agile and Scrum elements

These tools help clarify project structures, optimize time and resources, and
increase efficiency in achieving results.

4. Research Results

The study reveals several important findings related to the structural, functional,
and strategic aspects of theatre management and producing activities. These findings
reflect not only changes in management models but also the evolving logic of cultural
organizations under new paradigms.

The research indicates that theatre management is shifting from hierarchical
administrative models to integrated, creative, and project-based forms. Modern
theatres aim to organize artistic and administrative processes within a unified strategic
ecosystem. This transformation requires a comprehensive approach that integrates
artistic mission, audience demand, and economic sustainability [6, p. 72].

The analysis of producing activities shows that modern theatre production
increasingly aligns with Project-based Production Models. The producer functions
not only as the initiator of creative projects but also as a moderator of artistic processes,
strategic planner, and financial coordinator. Project-based approaches provide
flexibility, effective resource allocation, and responsiveness to audience needs.

The comparison of public and independent theatres reveals institutional constraints
and advantages. Public theatres ensure repertoire stability and social mission but have
limited flexibility. Independent theatres offer creative freedom but face financial
instability. This demonstrates the relevance of hybrid models and multi-vector
management strategies.

The funding analysis shows that many theatre organizations still rely heavily on
state subsidies. However, leading theatres and producing groups increasingly use
diversified funding mechanisms—grants, crowdfunding, corporate sponsorships, and
commercial income—which strengthens financial independence.

These results are useful for reforming organizational structures, introducing
integrated management models, and improving audience engagement strategies [7, p.
114].

Additionally, the findings support the need to modernize the system of professional
training in theatre management and producing. New curricula should include
interdisciplinary modules such as cultural management, project production, artistic
strategy, and financial planning.

The research is also relevant for developing cultural policy and improving state
support mechanisms, including evaluating the effectiveness of current grant systems
and supporting innovative theatre initiatives.

Overall, the study provides an accurate representation of the current state of theatre
management in Kazakhstan and outlines opportunities for institutional transformation
and managerial improvement.
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5. Conclusion

This study outlines the structural, functional, and project-based characteristics of
theatre management and producing, demonstrating the need for modernized
management models. The findings confirm the importance of harmonizing artistic and
administrative elements, strengthening project management approaches, and
enhancing stakeholder communication.

The theoretical contribution lies in adapting Cultural Management Theory, Project-
based Production Models, and Stakeholder Theory to the theatre sector. Practically, the
conclusions can guide improvements in organizational structures, professional
training, and managerial decision-making.

Future research should include empirical studies of theatre organizations, the
impact of digitalization on management, and comparative analyses of international
practices.

Ways to improve theatre management:

— Implement flexible project-based management models
— Elevate the producing function to a strategic level
— Diversify funding sources
— Develop professional competences through interdisciplinary training
— Enhance audience engagement strategies using digital tools

The research provides scientifically grounded recommendations for improving
management quality, organizing creative processes more effectively, and ensuring
sustainable development within cultural institutions.
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Abstract.

Trimethylchlorosilane, which is an effective promoter and water-condensing agent,
was used for the first time in cyclocondensation reactions with substituted ureas and
thioureas. By varying the solvent, ratio of reagents, temperature and reaction time,
100% conversion was achieved for the model compounds. The optimal conditions for
the reaction were: reaction temperature 20°C, dimethylformamide solvent, reaction
time 48 hours, presence of 4 equivalents of Mes;SiCl. The use of Me;SiCl made it
possible to introduce a wide range of aromatic and heterocyclic aldehydes, mono- and
disubstituted ureas and thioureas into the reaction.

CF;-B-diketones were used for the first time in cyclocondensation reactions as
bifunctional reagents. The DMF/TMSCI system was used.

Keywords: CF;-B-diketones, trimethylhalosilanes, benzaldehyde, acetoethyl
acetate, phenylurea, phenylthiourea.

Introduction.

At the end of the 19th century, the synthesis of 3,4-dihydropyrimidin-2-(1H)-ones
of the general formula (1) was carried out by the method of condensation of aromatic
aldehyde, urea and acetoacetic ester [1].

Ph_ H
EtO,G
+ Ph +  NH, NH, H' E10,C

e

Me” O o o} Me
(1)

This reaction is currently undergoing a new stage of development. It was found that
6-methyl-4-phenyl-2-o0xo0-1,2,3,4-tetrahydropyrimidine ethyl carboxylate is formed
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during the condensation of acetoacetic ester with urea and benzaldehyde. An identical
product can be obtained: a) by the interaction of benzaldehyde with J-
carbamidocrotonic ester, b) by the reaction of benzylidene diureide with acetoacetic
ester, ¢) by condensation of a-benzalacetoacetate with urea. These countersyntheses
unambiguously proved the structure of 6-methyl-4-phenyl-2-oxo0-1,2,3,4-
tetrahydropyrimidine ethyl carboxylate. The next article devoted to this
cyclocondensation was published only in 1929 [2]. In the early 1930s, attention was
paid to this reaction by Folkes, Hartwood, and Johnson [3]. They proposed a modified
method of its implementation, thanks to which it was possible to expand the range of
reagents and increase product yields.

In the following years, until the end of the 30s, only about a dozen publications on
this topic were published. With the development of pharmaceutical chemistry, interest
in tetrahydropyrimidine derivatives began to grow. Reviews were published [4-6]. The
number of articles since the beginning of the 70s has reached over a hundred.

The fact that the reaction is three-component makes it possible to vary the structure
of its products. So as a methylene carbonyl component derivatives of B-ketocarboxylic
acids, B-diketones, a-nitro-, a-aryl- and some a-heteryl ketones and aldehydes were
used. Aldehydes are aromatic and heteroaromatic, some aliphatic. Substituted and
unsubstituted ureas, thioureas, and guanidines were introduced into the reaction.

For the reaction with aliphatic aldehydes, cyclocondensation products were
obtained with significantly lower yields than for aryl and heterylaldehydes [8]:

Et0,C
2 NH Et0,C EtO,C

PN T I
(0] /L ‘ /L
N (0]
N o}
N
H H

H

For this reason, modified methods were developed. Two modifications of the
cyclocondensation reaction are widespread: using "hidden carbonyl equivalents" and
Etwell's modification [9].

The idea of using substances in the reaction, which in the reaction medium would
give an aldehyde, which later participates in condensation, was implemented in the
work [43, 44], where 2-substituted 1,3-oxazinans were used:

Ar(Alk)
O EtO,C
R Ar(Alk) x  CHCNITFA 2 NH
i L e |
+

NH )K/COZEt HNT ONHp X

N

R 'R H
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To introduce guanidines into the reaction, as well as to obtain O- or S-alkylated
1,4-dihydropyrimidines, it is convenient to use the modification proposed by Etwell
[9]. In this method, the previously obtained benzylidene-B-ketoester adds guanidine
according to Michael, followed by cyclization to 1,4-dihydropyrimidine. It is proposed
to use the method for electron-deficient aldehydes, cyclohexylcarbaldehyde and some
others.

The best results were obtained in the presence of boron trifluoride [45],
polyphosphoric ether [11], lanthanide compounds LaClI3 [12], Yb(OT*); [13], lithium
bromide [14], under conditions of microwave irradiation [15] and the so-called "
solvent-free" reaction conditions (using a mixture of acidic or basic Yb(III)-modified
polymers and a solid acid catalyst [16]) in the presence of ionic liquids, such as 1-n-
butyl-3-methylimidazole tetrafluoroborate or its hexafluorophosphate [17].

Choosing an effective catalyst allows you to significantly increase yields. So, for
example, for 2-bromo-4-nitrobenzaldehyde, the yield according to the standard method
is close to 20%. The use of ytterbium triflate allows to increase it to 52% [13]. The
work [18] reported on the synthesis of tetrahydropyrimidine-5-carboxylic acid amide

by nitrile hydrolysis:
0
OEt R R

o)
H,N” °NH, NC Hel

- NH N NH
EtOH/HCI /L 2 ’ /L
N~ O o)
N
H H

EtO OMe

But already in [19.] examples of syntheses with amides of B-keto acids as
methylene carbonyl components are given:

o) Ar
EtOH/HCI R

Ao A .
: o e
N t | ‘
N HoN NH, R .
N
0 H

X =0, S; R = Me, pirrolidine, morpholine

The yields of acid derivatives are quite high.

The possibility of using a-arylcarbonyl compounds in cyclocondensations was
shown in an early work [21] using the example of acetophenone and
phenylacetaldehyde:
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Ar

R =H, CHs

Variation of aromatic substituents logically led to the use of a-hereryl carbonyl
compounds as methylene carbonyl components.

Under the conditions of catalysis by alcoholic HCI, a mixture of products was
obtained, which could not be separated. After optimizing the reaction conditions, the
solvent, temperature, and ratio of reagents were selected. Cyclocondensation was
carried out in acetic acid at 50°C. The molar ratio of aldehyde, phenacylbenzothiazole,
and urea was 1:1.1:3. In this way, a yield of 72-97% was achieved.

The resulting cyclocondensation products are subjected to further
functionalization. Thus, in [23], a convenient method for the synthesis of N(3)-
ethoxycarbonyl-3,4-dihydropyrimidin-(1H)-2-one was developed, which consists in its
acylation with a mixture of thionyl chloride and carboxylic acid.

The use of functionalized acetophenones [21]:

Ar

o Ar 0O EtOH/HCI A
lo ; PU _ | /ZH
o)

Ph N
H

A = NO,, Cl, OMe, OPh, SPh, NHC(O)CHj;

In work [28] it was shown that high yields of 3,4-dihydropyrimidin-2-(1H)-ones
(76-97%) can be obtained using TMSCI in a mixture of MeCN-DMF (2:1) based on
various aromatic , aliphatic and o,B-unsaturated aldehydes, ureas and thioureas,
acetylacetone and acetoacetic ester.

p-Fluorobenzaldehyde under similar conditions gives a mixture of products (B) and
(C) 1n the ratio 87:13.

Condensation of 1,3-cyclohexanedione with urea or thiourea in the presence of
TMSCI as a Lewis acid in a mixture of DMF/MtCN (1:2) leads to the formation of the
corresponding heterobicyclic (G) and spirocondensed (H) compounds in high yields
[30]:
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X
HN)J\NH O R
° 0 X TMSCI R R NH
@o RAH ' HzN)kNHZW;\l 7 ° N/Lx
H
R=Ak,Ar; X=0,S (G) (H)

At the same time, benzaldehyde and para-substituted aromatic aldehydes give a
mixture of two compounds with a predominant content of the spiro product, while
ortho- and meta-substituted aromatic aldehydes and aliphatic aldehydes react under
similar conditions with the selective formation of octahydroquinazolinones.

Similarly, a series of octahydroquinazolinones (H) was obtained as a result of a
one-step three-component condensation starting from dimedone,of aromatic aldehydes
and ureas in the presence of TMSCI when boiling in a mixture of MeCN/DMF (1:4)
[31].

Other silicon derivatives can be used as condensing agents in the reaction. So
TMSI, generated from TMSCI and Nal. was successfully used for the cyclization of
aromatic, aliphatic, heterocyclic, and o,pB-unsaturated aldehydes, ureas, and a [-
dicarbonyl compound (acetylacetone or acetoacetic ester) into dihydropyrimidin-2-
(1H)-ones [28].

As it turned out, TMSOTT is an effective catalyst for the condensation reaction and
leads to the formation of the corresponding products with yields of 80-95% [32].

Tetrahydropyrimidines (THP) have a wide spectrum of physiological activity. In
the 1930s, their simplest representatives, for example (2a), were patented as
insecticides [33]. Later, the effective antiviral drug nitracin (3a) was discovered [34].

Tetrahydropyrimidines manifest themselves as antitumor agents [35].
O,N

0 Cl o Ar
EtO | NH H,N ‘ NH
N /gs /LS
H b
(2a) (3a) (4a)

Compounds of type (4a) have antipyretic properties and are anticoagulants [37].
However, THPs are most interesting as antihypertensive agents, for example,
analogues of nifedipine (6a) and (7a) [38, 39]. Particularly active in this area are the

disputes substituted by the provision of N-3: (8a) and (9a) [40].
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NO,
o o}
AlkO ‘ N OAIr
N~ X
H
(7a)
Nifedipine
NO,
o) 0
i-PrO ’ N A NH;
N /LO
H
(8a)

The ability of dihydropyrimidines to block calcium ion channels is described. 1,4-
Dihydropyrimidines (nifedipine, nitrendipine, nimodipine, amlodipine, lacidipine,
felodipine, nicardipine, isradipine, etc.) are antagonists of L-type calcium antagonists.

The action of these drugs is focused on lowering blood pressure. Due to this, some
of them act as sedatives and are medicines for optic nerve dysfunction.

Known derivatives of the 4-oxopyrimidine series containing heterocyclic
substituents, namely: imidazole, pyridine, thiazole, which have antihistaminic activity.

The purpose of this work was to obtain and study the products of the
heterocyclization reaction using trimethylhalosilanes and CF;-B-diketones, to study the
effect of substituents on the reaction direction of the latter, and to optimize the synthesis
method.

Materials and methods.

Chromatograms and LC/MS spectra were obtained on an "Agilent 1100 Series"
instrument equipped with an "Agilent LC/MSD SL" detector.

1H NMR spectra (400 MHz and 500 MHz) were recorded on Varian Mercury-400
and Bruker Avance DRX 500 NMR spectrometers with TMS as an internal standard.

All reagents were obtained from commercially available sources (Aldrich, Fluka)
and were used without further purification. DMF was freshly distilled and dried by a
standard method. Control of the amount of water in the solvents (<0.05%) was
performed by the Fisher method using a Mettler Toledo DL31 KF Titrator. Melting
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points were measured on a Buchi apparatus. Before determining the melting
temperature, performing elemental analysis and spectral studies, all product samples
were dried for 3-5 hours in a vacuum of 12-15 mm. at 80-100°C.

General method of synthesis of derivatives of tetrahydropyrimidinones and
terahydropyrimidinethiones from unsubstituted ureas and thioureas.

To a solution of 0.022 mmol of urea or thiourea in 20 ml of DMF, add 0.01 mmol
of'aldehyde and 0.01 mmol of diketone and stir until dissolved. Then add 15 ml (~ 0.12
mmol) of Me;SiCl and quickly cover with a stopper. The flask with the reaction
mixture is left for 48 hours at room temperature. After completion of the reaction (a
sign is the delamination of the reaction mass), the reaction mass is poured with stirring
into 50-60 ml of ice water. The deposited precipitate is filtered, washed with water and
2-3 times with methanol in portions of 10 ml. The filtered sediment is dried in air.
Recrystallized from methanol. The yields of target products are 80-86%.

General method of synthesis of tetrahydropyrimidinone and
terahydropyrimidinethione derivatives from monosubstituted ureas and thioureas.

To a solution of 0.022 mmol of urea or thiourea in 20 ml of DMF, add 0.01 mmol
of aldehyde and 0.01 mmol of diketone and stir until dissolved. Then 15 ml (~0.12
mmol) of Me;SiCl is added and immediately closed with a cap. The reactor with the
reaction mixture is left for 4 days at room temperature. After completion of the reaction
(a sign is the delamination of the reaction mass), the reaction mass is poured with
stirring into 50-60 ml of ice water. The deposited precipitate is filtered, washed with
water and 2-3 times with methanol in portions of 10 ml. The filtered sediment is dried
in air. Recrystallized from methanol. The yields of target products are 82-90%.

General method of synthesis of tetrahydropyrimidinone and
terahydropyrimidinethione derivatives from disubstituted ureas and thioureas.

To a solution of 0.022 mmol of urea (thiourea) in 20 ml of DMF, add 0.010 mmol
of aldehyde and 0.010 mmol of diketone and stir until dissolved. Then 15 ml (~0.12
mmol) of Me;SiCl is added and quickly closed with a cap. Leave for 3 days at room
temperature. After completion of the reaction (a sign is the delamination of the reaction
mass), the reaction mass is poured with stirring into 50-60 ml of ice water. The
deposited precipitate is filtered, washed with water and 2-3 times with methanol in
portions of 10 ml. The filtered sediment is dried in air. Recrystallized from ethanol.
The yields of target products are 78-83%.

Discussion of results.

In the synthesis, halosilanes with such halogens as chlorine, bromine, and iodine
were used. MesSil was synthesized in situ from Me;SiCl and Nal in DMF.
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R

Cyclocondensation reaction using halosilanes

Me;SiCl has previously been shown to be an effective promoter and dewatering
agent in various condensations. It was decided to try it as a condensing reagent and in
cyclocondensation reactions with varioussubstituted ureas and thioureas.
Benzaldehyde, acetoethyl acetate, phenylurea and phenylthiourea were used to develop
the technique. By varying the solvent, ratio of reagents, temperature and reaction time,
100% conversion was achieved for the model compounds. The use of Me;SiBr and
MesSil does not give any advantage over Me;SiCl. The optimal conditions for the
reaction were: reaction temperature 20°C, dimethylformamide solvent, reaction time
48 hours, presence of 4 equivalents of Me;SiCl.

The use of Me;SiCl made it possible to introduce a wide range of aromatic and
heterocyclic aldehydes, mono- and disubstituted ureas and thioureas into the reaction.
It was also possible to use spatially hindered ureas and thioureas, aromatic aldehydes
with donor and acceptor substituents in the 2 and 6 positions. At the same time,

alkylaryl and diarylureas and thioureas turned out to be unreactive.
OMe Cl

CH,OOEt COOEt
HN ? HN

J\ ‘ 201 s J\ weak NOE (80°C)
S N Mj) NOE (100°C) SN Me 239
H H _H< at80°C:5.06,d, 2y, =15.6
atrt.7.15, br, at 100°C: 7.15 H‘) atrt: br, A v1/2~45 Hz
av1/2~95 Hz d, 3y =7.2 @A\ strong NOE (80°C
at 80°C: 5.18, d, 2Jyy = 15.6

atrt: br, A v1/2 ~45 Hz

1H NMR data (DMSO-ds, 400 MHz) for 3,4-dihydropyrimidine-2(1H)-thiones

B-Diketones take part in cyclocondensation reactions as bifunctional reagents.
At the same time, there is no information on the participation of CF;-B-diketones in
such reactions in the literature, although the presence of a pharmacophore fluorine
atom could give the reaction products new physiologically active properties.
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The DMF/TMSCI system was used. CF;-B-diketones (7a-d), ureas and
thioureas (8a-h), and benzaldehyde (9) were selected as model compounds:

M /1 o
CF3 R R{HN NHR,
9
(7 a-d) (8 a-h) @
7a: R = CFg 8a:X=0,R;=R,=H 8e:X=8,Ry=Ry=H
7b: R = OEt 8b: X =0, Ry = H, R, = Me 8f: X=S,Ry=H,Ry=Me
7c:R=Ph 8c:X=0,R;=R,=Me 89: X=S, Ry =Ry =Me
7d: R = Me 8d: X =0, Ry = H, R, = p-Tol 8h: X=S,Ry=H, R, =Ph
Optimized conditions were used for the reaction:
Ph
o o X 0
M + )k + PhCHO TMSCI HN R
R CF3 H2N NH, ) - =
DMF, 20°C « CF3
(7a-d) (8a, 8e) u OH

(10)

First, unsubstituted ureas and thioureas (8a, 8¢) were introduced into the reaction.
as a result, hydroxy derivatives (10) were isolated.

When transitioning to substituted ureas and thioureas, a very interesting
dependence of the behavior of the diketone (7a-d) on the nature of the R substituents
was observed.

In the case of R= Ph, OEt, CF; the formation of compounds of type (11) was
observed. However, when going to R = Me (7d), the regioselectivity was reversed with
the formation of cyclization products (12) on the other carbonyl group.

Ph o)
R
1\N R
Ph X 'T' oH
R
0~ "H 2 (1)
R ] -
N Me,SiCl R = Ph, OEt, CF;
NH R
A
{ TH o) CFj DMF 20°C R = Me Ph o
R
Re "N CFs
R = CF3, OEt, Ph, Me J\ ‘
X N R
X =0, S;Ry=H, Me; R, =Me, Ph |
R: (12

Behavior of CFs-f-diketones in the heterocyclization reaction
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Conclusions.

As a result of the work carried out, a method for using trimethylchlorosilane
for the cyclocondensation reactions of substituted ureas and thioureas was developed
and optimized. It was possible to achieve quantitative yields of the target products.

For the first time, CF;-f-diketones were introduced into the cyclocondensation
reaction, which, due to the presence of the pharmacoformal CF; group, can be
potentially physiologically active substrates.
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ATPOTEXHIYHI BUMOI'M 1O ITIOBEPXHEBOT'O
OBPOBITKY IPYHTY

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

OcHOBOIO Il BU3BHAYEHHSI arpOTEXHIYHUX BHUMOT JO IOBEPXHEBOTO OOpOOITKY
IPYHTY € HayKOBI Ipaili BiIoMuX BueHux [1-6].

Crangaptuzaiis BHUMOT 70 OCHOBHOTO MEXaHI30BaHOTO OOpOOITKY IpYyHTY,
30KkpeMa HernnbOokoro (Ha 8...16 cM), € BaXKJIMBUM €TaroM y CTBOPEHHI Cy4YacHUX
30HAJIbHO a/IalITOBAHUX IPYHTOOOPOOHUX MAIIIMH.

Onuc arpoHOMIYHUX M TEXHOJIOTIYHHX OCOOJMBOCTEN Ta BUMOI BHUPOILYBaHUX
CLIBCHKOTOCTIOAAPCHKUX KYJIBTYP JO OCHOBHOTO MEXaHI30BaHOrO0 OOPOOITKY IPYHTY
CKJIaZ]a€ arpoTexHIYHy Oa3y audepeHuianii HOBITHIX TEXHOJIOTIYHMX MPOLECIB 1
MamuH. Bimomo [7], mo y 3aranbHOMY BUTJISiI, AudepeHIiiais rpyHTo00poOHNX
MalIlIiH, 3yMOBJICHA 010JIOTTYHUMH OCOOJIMBOCTSAMHU CLITLCHKOTOCTIOIAPCHKUX KYJIBTYD,
0COOJIMBO XapaKTEPOM PO3MIIIEHHSI OCHOBHOI Macu KOPEeHIB B 00poOII0OBaHOMY IIapi.
Bona nepenbayae neBHi 0OMEKEHHS B 3aCTOCYBaHHI TEXHIKH Jyist moBepxHeBoro (0-8
cM) 1 MiKoro (8-16 cMm) 0OpoOITKIB IPYHTY B SIKOCTI OCHOBHOT'O, a CaMe: Ha MOJIsIX 3
MIJBUIIEHOI0 KUIBKICTIO (TOHaa 3 T/ra) pOCIMHHUX PEIITOK, CHUJIBHO 3acCMIYEHHUX
OararopiuHUMH Oyp’sHaMH TOUIO [§].

[ToBepxHeBuil a00 HErMMOOKUI 0OPOOITOK IPYHTY PEKOMEHAOBAHUM MPU BUX1IHIN
IIIJTLHOCTI IPYHTY B OpHOMY 11api B Mexkax Bif 0,9 1o 1,3 r/ cm3, HU3BKiM 3aCMI4E€HOCTI
MoJis, a TaKoX MPH BHUPOIIYBAaHHI CUIbCHKOTOCIOAAPCHKUAX KYIBTYp CYILIIBHOTO
MOCIBY Ha HEXap4oBi nmotpedu [7].

OO6po6ITOK IPYHTY MPHU BUPOLILYBaHHI C.I. KyJbTYPH B CIBO3MIHI BUKOHY€ETHCS IO
arpooHy KyJIbTypU-TIOTIEPEIHNKA, 110 CYTTEBO BIUIMBAE HA TEXHOJIOTTUHUN PEKUM
pobotu. Crij BIAMITUTH, 110 TIPHU OUIBII PETEIHPHOMY BUBYEHHI OCOOIMBOCTEH TpyMH
C.T. KyJIbTYp CYLUIBHOTO TIOCIBY, 3’SICOBAHO, III0 BOHU MK COOOIO0 CYMICHI B SIKOCTI
KyJbTYpH 1 MONEpPEIHUKA, IO J03BOJIIE B JCSKUX BUIAJKaX MpU 3alpOBaKECHHI
€HepreTUYHUX MOCIBIB, IEPEXOIUTH HA JBOMUIbHY CIBO3MIHY [7].

Oco0nMBOi yBaru BHUMAararoThb XapakTep PO3MIIIEHHS 1 KIUIbKICTh POCIMHHHUX
3aJUIIKIB Ha MMOBEPXHI MOJIsI HA MOMEHT OCHOBHOTO 00poOITKY rpyHTy. [loBepxHeBi
POCJIMHHI 3aJUIIKU 10 CBOiM Macl 1HO/1 B 4-5 pa3iB nepeBepuryoTh KopeHesi. Tomy,
Ha TEXHOJIOTIYHI pe3yiabTaTH poOOTH IPYHTOOOPOOHMX MAIIMH CYTTEBO BILIMBAE
3a0uBanHs,. [IpobseMu 3 3a0UBaHHSAM pOOOYMX OPraHiB MAlllUH ISl MUIKOTO (8...16
CM) OOpOOITKY IPYHTY BUHHMKAIOTh MPU HASBHOCTI COJIOMH, HE310paHUX 1 MOJIETINX
POCJIMH, BEJIMKOI KUIBKOCTI POCIMHHOI Mach. Y IUX BHUIAJIKaX MOMJIMBOCTI 1
(GyHKIIOHANBHI 3aja4l IPYHTOOOPOOHMX MAIIMH ICTOTHO 3MIHIOIOThCS [8].
EdexTuBHUX 3HAPSAAb 1711 BUKOHAHHS MUJIKOTO OCHOBHOT'O 0OpOOITKY TPYHTY 3a OJIUH
IpOXiJ MalUIMHHO-TPAKTOPHOTO arperary (MOJIMLEBHUX, JHUCKOBUX a00 UM3EJIbHUX)
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MPAKTUYHO HE Ma€, a JIesAKl 3aKOpAOHHI KOMOIHOBaHI arperatu, He MPUCTOCOBaHi J0
BITUM3HSAHUX YMOB BUKOpucTaHHs [10-12].

PocnuHHi 3amuiiku, opraHiyHi 1 MiHepajbHI JOOpPHBA, BHECEHI B IPYHT, TaKOX
NOBUHHI PpO3TAllIOBYBaTUCS B HbOMY TI€BHMM 4YHHOM. [lOMOBHEHHS TIpYHTY
OpraHIYHUMHU PEUOBUHAMM, MOTO MYJIbUyBaHHS, 3aTOPTaHHS CUIAEPAIBHUX KYJIBTYD,
noApiOHEeHO1 cojioMu, cTeben, Oamumas — 1e 0e3yMOBHO BaXXJIMBI I'PYHTO3aXHCHI
€JIEMEHTH CUCTEM «TOUYHOTO 3eMJIEPOOCTBaY, IKI HEOOX1THO BUKOHYBATH HA BUCOKOMY
TEeXHOJOTrIYHOMY piBHI. Tomy, TpyHTOOOpOOHI MalIMHM BapTO PO3PIHIATH 3a
IJIMOMHOIO0 3arOpTaHHsl POCIMHHHMX 3alUINKIB, OPraHIYHUX 1 MiHEpaIbHHUX HOOpPUB,
30KpeMa, IpH MIJTKOMY 0OpOOITKY TPYHTY, POCIMHHA Maca 10 MOXJIMBOCTI IIOBUHHA
OyTH piBHOMIpHO po3noxaineHoro y mapi 0...16 cm [7].

PesynpraTn = OaraTOpiuHMX  JOCHIPKEHb, MPOBEACHUX  TEXHOJOTTYHUMU
iHctutyTamu YAAH, 3acBiguytoTh HEOOX1AHICTh AudepeHiiamnii Ta MOXKIUBOCTI
MIHIMa3alli OCHOBHOTO OOpOOITKY I'PYHTY MiJ MEBHI C.r. KyJabTypu. Lle mo3Boisie
PO3UIMPUTA MOXJIMBOCTI BIPOBAKEHHA JH(EpeHiiifoBaHOI CHCTEMH 3ac00iB
MexaHi3aIlii OCHOBHOTO 00pOOITKY IPYHTY JUlsl YMOB YKpainu [8, 9].

KynbsTypHi pocnuau noTpeOyroTh 3aXUCTy BiJ HIKITHUKIB, XBOPOO 1 Oyp’siHiB [7].
OCHOBOIO arpoTEXHIYHOTO 3aXHUCTy € OCHOBHUU 00poOiTOK TIpyHTy. HasBHICTBH
Oyp’siHIB 3HWKye BpoxaHicTh A0 20% 1 Ouibmie. ATpPOTEXHIUYHI BUMOTH
CLIbCHKOTOCTIOAAPCHKUX KYJIBTYP A0 OCHOBHOTO MEXaHI30BaHOTO 0OpPOOITKY IPYHTY B
yMOBax MiHIMaJTi3amii y OUTbII I€TadbHIIOMY BUIJISAI MOKHA IPEJICTABUTH Y BUTJISII
Tabnumi 1.

IIpu miniMamizalii MeXxaHi30BaHOTO OCHOBHOTO OOpOOITKY IPYHTY MUIKUH (Ha
8...16 cM) y nedKux BHUIAJKaX, MPU CTUCIUX ArpOTEXHIYHMX CTPOKAaX BHKOHAHHS
MOCIBY, MOX€ OJIHOYACHO BHUKOHYBATH W POJb NEPEANOCIBHOIO, 3 BIJMNOBIIHUM
BUKOHaHHAM Horo ¢yHkuiil. IlepennociBuuii 0OpoOITOK IPYHTY MPU3HAYEHUN IS
3a0€3Me4YeHHs] TOCIBHUX SIKOCTEH TIPYHTOBOIO CEPEeNOBHILNA Y BIANOBIAHOCTI 3
moTpedamMu CLITbCHKOTOCIIONAPCHKUX KYIBTYP.

Tabmuus 1
ATpOTeXHIYHI BUMOTHU CUTBCHKOTOCTIOIAPCHKUX KYJIBTYP JI0 IPYHTOBOTO CEPEIOBHUIIA
JUTSl eHEPTETUYHHX MTOTPeO pH MiHIMaIbHOMY 00pOOITKY [7, 9]

ITloxasznuk Twenuysa | Humino | Kumo Pinax
1. 'mubuna poarodoro mapy 22 20 20 22
(MiHIMaJIbHA), CM
2. 'mubuna 06polITKyY, CM 12...16 10...16 | 10...16 8...16
3. 'nubuHa nociBy, cMm 3..8 4.8 3..8 2..3
4. IllineHicTh IPYHTY, I/ cM> 1,0...1,2 1,0..1,2 | 1,0...1,2 | 1,0...1.1
5. BupiBHsHICTb 1OJIs, CM 2,0..22 | 2,0.22120.22 | 18..2,0
6. Crynisb mijipizadss Oyp gHiB, %o 100 100 100 100
7. Ctyninb 30epekeHHs cTepHi, % 25...40 25..40 | 25..40 15...30

OcHoBHI (YHKINT MEepeANOCIiBHOTO OOpOOITKY IpPYyHTY Ta 3HAPAMAS IS iX

peamizarii:
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- pO3MyIIEHHS! BEPXHBOTO IIapy IPYHTY (KyJIbTUBATOpPH, OOpOHHU 3yOOBi, (ppezepHi
KyJbTUBATOPHU 3 BEPTUKAIHHOIO BICCIO 00epTaHHS POOOYUX OpTraHiB).

- BUPIBHIOBAHHS TOBEPXHI MOJs (KyJbTHBATOPH, BUPIBHIOBAYi, 3y0OOB1 OOpOHHU,
(dbpe3epHi KyJIbTUBATOPH).

- iapizaHHs Oyp’ siHIB (KyJbTUBATOPH, Gpe3epHI KYJIbTUBATOPH 3 TOPU3OHTAIHHOIO
BiCCIO 00epTaHHsI pOOOUYMX OpPraHiB).

- YUIJIBHEHHS TPYHTY (KOTKHM KIJIbYaCTO-IIMOPOBi, KIJIbYacCTO-3yOOBI, MPYTKOBI
TOIIIO).

Jani pyHKIIT MOKHA BUKOHYBATH MTOCIIITOBHIM 3aCTOCYBAaHHSM OTHOOTIEPAIiTHIX
3Hapsab a00 KOMOIHOBaHUMH arperatamu [8, 13, 14].

[To rTnubuni oOpOOITKY NEPEANOCiBHHUM, SK TMPaBUIO, BIIHOCUTBHCS MO
noBepxHeBoro (0-8 cm) abo wminkoro (8-16 cMm). Bumoru m0 mnepearnociBHOTO
00pOOITKY TIPYHTY OOYMOBIIEHI OCOOJMBOCTSIMHU CLIBCHKOTOCIOAAPCHKUX KYIBTYP
(tabm. 1). binbwiicTe KynbTyp NOTPEOYIOTH YIIUIBHEHOTO APy IPYHTY B HACIHHEBOMY
Ta MiJg HaciHHEBOMY Tmpoctopi. [lpu oMy palfioHalbHI MeXi1 MIIJIBHOCTI IS
OimbIOCTi KynbTyp KomuBaroThes npu 0,9 ta 1,3 r/em®. 1luM mOSCHIOETBCS
JOLUIBHICTh Ha YHCTHX BIJl POCIMHHHUX PEIITOK NPUPOAHOI MIUIHHOCTI (hOHAX
3aCTOCOBYBATH HYJHOBUN a00 MiHIMaIbHUN OOpPOOITOK IPYHTY, peasli3yrouu MpsSMUN
mociB [11].

3 orysiy Ha 1€, MePCIeKTUBHUM HAPSIMKOM PO3BUTKY 3HAPS/b JIJISl IOBEPXHEBOTO
00pOOITKY IPYHTY € MOEAHAHHS KUIBKOX pOOOYMX OpraHiB B OJHIN KOMOIHOBaHIM
MallyH1, 30UIbIIEHHS 1X IIMPUHM 3aXBaTy. Arperatd Ha ixHii 0a3l B MOPIBHSHHI 3
aHajoraMu MaroTh NpoAyKTHBHICTh Ha 40-60% Bully, EKOHOMIISATH Yac, 30epiraroTh
BOJIOTY B I'PYHTI, CIIPUSIIOTh BIITBOPEHHIO POAIOYOCTI IPYHTIB. 30KpeMa, B YKpaiHi
PO3pO0JICHO KOHCTPYKI[IIO IIHPOKO3aXBAaTHOTO Bakkoro kyhbruBaTopa KIIIII-10,
koMOiHOBaHoro arperaty AKI'M-6 nans mepeamociBHOTo OOpOOITKY TIPYHTY
(posmymryBaHHS, BUPIBHIOBAHHS, IPUKOYYBAHHS) JJI arperaTyBaHHS 3 TPaKTOPaMH
kiacy 30 xH.

BaxxnuBuM HampsiMOM pO3BHUTKY TEXHIKM € YJAOCKOHAJIEHHS 1 po3poOKa HOBUX
KOHCTPYKIIIH KyJbTUBATOPIB 3 AKTUBHUMHU POOOYMMH OpraHamH, 1110 Ja€ MOXKJIUBICTb
O1bII €()EeKTUBHO BUKOPUCTOBYBATH MOTY>KHI €HEPrOHACHUEHI TPAKTOPH.

BucnoBku. HabnuxeHHs 10 ONTUMAIBHOTO JIJISl CLITECHKOTOCTIOIAPCHKUX KYIBTYP
CTaHy TIPYHTY BIAOYBAa€ThCSA dYepe3 JOCATHCHHS HaWOUIBIIOI BIAMOBIIHOCTI MIX
TEXHIYHUMHU MOKJIMBOCTSIMHU MAIIMHHO-TPAKTOPHHUX arperariB, a TaKOXX TPYHTOBO-
KJIIMATUYHUMHU ¥ arpoTeXHIYHUMHU BUMOTramMu J10 HUX. OTxe, TeXHIYHE 3a0e3MeUeHHS
TEXHOJIOT1 BHUPOIIyBaHHS C.I. KYyJbTyp CYIUIBHOTO TIOCIBY, 30Kpema [
CHepreTUYHUX MOTped, TMOBHHHE pPO3BUBATHUCH MAapajiebHO 3 AarpoTeXHIYHUMU
TOCATHEHHSIMH.
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3AMOHABUU BYPFYJIALLI SPUTMAJIAPUIA
3KOJOI'MK MOMJIOBYU CUCTEMAJIAPHUHI
TPUBOJIOTUK XYCYCUATJIAPHU

YcemonoB Cadap baxponoBuu
Bbyxopo sHepreTuka, HedTh Ba ra3 CaHOaTH TEXHUKYMH

CanerysiaeB Epnazap EcOocnnoBu4
TexHuka ¢dannapu dancada ApKTOpH
bepnax Homunaru Kopakanmok JaBiaT yHUBEPCUTETH

Ann3oB booupxkon 3amupoBuy
Texnuka annapu gokropu, npogeccop
V3P @A YMmymuii Ba HOOpraHUK KUME UHCTUTYTH

Taxumosa I'yiucran PamanoBHa
V3P @A YMmymuii Ba HOOpraHUK KUME UHCTUTYTH

3amMoHaBHIl OypryJjail 3puUTMaliapd Mypakkad KyI KOMIIOHEHTJIM THU3UMIIAP
Oynub, yJapHUHT camMapajJopiiMrd KYym SKUXaTAaH YJIApPHUHT  TPUOOJIOTHK
XycycusiTiapu OwiaH OenruiiaHagv, YyHKH OypFyjall TU3Mach Ba KYyIyK JEBOpU
opacuJard WIIKaJaHUII OypOBYM MOMEHT Ba YK KapIIUJIUTHTa TabCUP KUITYBYH
acocuil oMui xucobmaHaau. XycycaH, KUsl Ba TOPU30HTANl KyAYKJIapHU Oyprynaiijia
KYBYPHUHI CTBOJI JI€BOpM OWJIaH KOHTaKTH Ce3Wiapiu JAapaxaza owmaau, Oy s3ca
OypOBUYM MOMEHTHHUHI OIIUIIUTa, TEOpaHUIITa, OypFyJall Te3IUTMHUHT TTacaluImra
Ba TyTHO KOJIMII XaB(MHUHT OLIUIINTA OO Kellau.

Zhao Ba xammyaimudnapHusr [1] mapx makonacuaa TabKUAIAHUIIAYA, CYBIIU
OypryJail 3puTMaiapu HucOatad Kopu uikaganuin kodddunuentura (0,20-0,30)
sra. Maxcyc MOWMJIOBUM peareHTIapHU KYIIUII 3ca YOy KYPCaATKHUYHHU CE3UJIapiIn
Iapaxkaga KaMaWuTUpuO, MEXaHUK Oypryjall TE3JIMTHHU OIIUPaJd Ba yCKyHAaHUHT
Oapkapop HIUIANIMHE TabMHUHIAWIU. Myannudnap, UIyHHHTEK, SKOJOTUK XaB(Cu3
MOMJIOBUM  KYIIMMYaJapHU  sSpaTuil  OyiiMda  3aMOHaBHM  WYHAIHIIIAPHU
TH3UMJIAIITAPAAN XamjJa KaMpOK TOKCHUK Ba OWOIapyaHaauraH TU3UMIIapra YTHUII
3apypAUTHHY aloXU/a Kaila 3Taauiap.

Hctukbommm anpTepHATHBANIAp oOpacuja YCUMIMK ddupiapu Ba Mypakkabd
OpraHuK OupHKManap acocujaru OuomnapyaHaguraH TU3UMIAp ajJoXuja axamHsTra
sra. bapkapop Oyprynam dmonmiapu OViinua oaub OopuiiraH HILIapuaa TEPMHUK
OapKapopJIMK Ba MOMJIOBUM XYCYCHUATIAPHH OILIMPHIN Makcaauja MoauduKanus
KWIMHTaH YCUMIIMK 3(upiiapy, MoauosioBuil 3dupiap Ba CIUPTIAP TaCBUPJIAHTaH.
[yHuHTIEK, HAHOKOMITOHEHTJIapra KaTTa YbTHOO0P KapaTUIMOKA: IIapX MaKoIacuaa
[2] HaHO-KYIIIMMuUanap (MacajiaH, OKCUIap, KapOOH HaHO3appadanaapu) peoJIOTUSIHH,
UCCUKJIUK  OapKapopJIMTUHU Ba  OypryJjaml  3pUTMAjJapUHUHT  TPUOOJIOTHK

46



CHEMICAL TECHNOLOGIES AND ENGINEERING
TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

XYCYCUATIAPUHN KaHal SXIIMIAININ, UITKATAHAIT KOA(hQUIMCHTHHN KaMal THPUIIIHA
Ba HPUTMAHUHT Y30K MYIATIN OapKapOpJIUTMHU OIIMPUIIH KYpcaTuO OepuiraH.

AJloxyia MyHanuIl - UKKMHYM XOM amégaH MOMNJIOBUM Moadaiap OJUIIIUP.
Macanan, Ali Ba xammyamnudaapunusr [3] tagkukotuna Gundelia ypyrnapu nycTu
acocu/ia OJIMHTaH OuomnapyaHaIurad KyKyH Ba «SIIWDY YCyJJa CUHTE3 KWJIMHIaH PYyX
HaHocTepxkennaapu (ZNRs) nHano-Ouomapyanaguran Oyprynam 3putMmacu (NBDF)
TapkuOuga Oupraivkia KyJUlaHwiraHaa, QuibTpanus WyKotuunuiapuaa 58% ra,
GuIBTpAIIMOH KoIUIaMa KaTWHJIUTHUHH 3ca 55% ra kamaltupuinu, 1ry OwiaH Oupra
MOWJIOBYM Ba PEOJIOTMK XYCYCHUSATIApHM sAXIuiaamu Kypcarwirad. llly Ttapuka,
HaHoMoanap (haxkaT MoiToBYM Bazudacuau Oaxapud Koamai, 6anku GribTpauon
KYIUTaMaJlapHUHT TY3WIUIINTA TabCUp KWIyBYM Mojudukaropiap cudaruga xam
HaMOE€H OYnaau.

Byprynam sputManapuia KyJUIaHUJIAIUraH MOMJIOBYM KylIMMYajaap OpraHuK Ba
HOOPraHUK KOMIIOHEHTJIAPHU Y3 MUMTa OJTaH, UIIKATaHUIITHA KaMal THPUIL, aliJIaHUII
MOMEHTHHHU MMACAUTUPHUII Ba YNIJIAHUO KOJMIIHUHT OJIMHM OJIMIITa KapaTWiraH
TYpJIM XUJI KUMEBHUM OMpUKMalap TypyXUHH TallKui Kuiaau. CHHTETHK YTJIEBOI0POT
MOMJIOBUMJIApHM, MacajlaH, Mypakka0d »sdupiap €EKU YIIEBOIOPOIap, HOKOPH
TEpMOOAPKAPOPJIUTH Ba SIXIIA MOMIOBYM XyCycHsTIiapu Tydaitiu Oyprymanmi
SpUTMaapu TU3UMIIApUAa Kyl KyJUIlaHWIaad. buonapuaHaaurad yCUMIIMK €FJlapu Ba
YJIApHUHT XOcUiaiapu 3ca (Haos TaAKUK KWIMHTaH rypyxJapaad Oupu xucoOaaHaIu.
Huang Ba xammyamwmudaapuHuer [4] Hmuga YCUMIMK MOWMHHUHI  €pAaamMyu
MaxcCyJIOTH/IaH OJIMHTaH MOAU(UKAIUS KUIMHTAH YCUMIIMK 3(DUpU CUHTE3 KUJIMHIaH
0ynu0, y rokopu MuHepayuiairas mapoutaa 180 °C raua 6ynaran xapopartra Ynaaiiu;
YHU CYBJIM OypfyJiall 3puTMacura Kymuil Ko3GQUIMEHTHUHT Ce3WIapiau aapaxana
kamaiummra onu0 kemaau. Illy Ounan Oupra, opraHuk OopaT 3duUpU IOKOPH
Xapopatiiapaa UIIKaJIaHuI Ko3()PUIIMEHTUHY aH4Ya MacT KUiiMaTra Tymupa oJajiv Ba
AKOJIOTHK XaMJa TEpPMOCTa0MJI MOWJIOBYM KYyIIMM4Ya cudaThaa camapagopiIurvuHU
HAMOEH KUJIAIH.

Byprynam sputmanapu camapagopiauru Kym >KAXaTAaH YJIapHUHT TPUOOIOTHK
Xycycustinapu Owuiad OenruiaHagu. MOWIOBYM KylIMMYanap, XycycaH HaHO Ba
OuWornapyaHajuraH KOMIIOHEHTJIAp, HWIIKAJAHUIIT KOYDPHUIIMEHTUHU KaMaWTupaIu,
Oyprynamr MOMEHTH Ba BHOpaIusiHA TacauTupud, OypFynam TEe3JIUTMHU Ba
O0apkapopiurunu omupaau. llly Owman Oupra, ynap ¢GuiIbTpalMoH Korjiamanap
TY3WJIMIINTAa WKOOMM TabCHUp KypcaTaaud Ba DSKOJIOTMK XaMmJa TepMoOapKapop
MOMJIOBUM TU3UMIIAPHU SPaTHUIL UMKOHUHH Oepajai.
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BYPHYJIAII CYIOKJIMT'M YHYH 3KOJIOI'MK
KUXATAAH TO3A KYIHUMYAJIAPHUHI
CAMAPAJTOPJIMI'NHU BAXOJIALI

YcemonoB Cadap baxponoBuy
Byxopo sHepreTuka, HedTh Ba ra3 CaHOATH TEXHUKYMH

CanerysiaeB Epuazap EcOocnHoBuY
TexHuka dannapu dancada ApKTOpH
bepnax Homunaru Kopakanmok JaBiaT yHUBEPCUTETH

Ann3zoB booupxkon 3amupoBuy
Texnuka annapu gokropu, mpodeccop
V3P @A YMmymuii Ba HOOpraHUK KUME UHCTUTYTH

Taxumosa I'yiucran PamanoBHa
V3P @A YMmymuii Ba HOOPraHUK KUME HHCTUTYTH

Cyurru uusuiapja UKTUCOIUN MaKcaara MyBOPHUKIMK XaJl KWIyBYM OMIII OY1nu0
Koiamokaa. FOxopu Tozanuknard CUHTETUK 3dupiap Ba (QyHKIHMOHAIIAIITUPUITAH
HaHOMaTepuasuiap KUiMaTu aHbaHaBUN YTIIEBOAOPOJ MOJIoBUMIapra HucoOaran 3—5
6apob6ap kummaraup. LllyHuHT yuyH ycTyBOp Bazudaiapaad OupH - UKKUHYH XOMAIIE
acocuaard THOpPUA TU3UMIIAPHU WIIA0 YHKUIIIAP; MacalaH, O3UK-OBKaT €K EFod
CaHOATH YWKWHIAWJIAPUHUHT MOAW(UKANNS KWIMHTaH XOCHWJIAJlapu, ymap TacT
TaHHAPX, FOKOPH (PYHKIIMOHAJUTMK Ba MUHUMAJI YKOJIOTUK TAbCUPHU OMPIIAIITHPAIH.

SAHru MoMIOBYM KYIIUMYaJapHU CYBIM OypFyiall spuUTMalapuia amaiueTaa
KyJmam ydyH Jiaboparopus TaAKUKOTIapHW, MaiJioH CHHOBIAPH Ba HMKTHCOMUN
0axoJsalHu KaMpad oJraH KOMIUIEKC €HAIlyB Tajaad dTUIaau.

1. JlaGoparopusi Ba jaana cuHoBiaapu. Kynruna OuwomapyamaHyBuM Ba
HAaHOKOMITO3UT CYpKOB Moitapu jaboparopusi IIApOWTHIA SXIIM HATHXKajlap
KypcaTca-ia, yJapHUHT XaKWKUi Oyprynaml WIuiapuja camapagopiurd Mypakkad
T€OJIOTUK-TEXHUK OMIUIAP: KUl MYHANTUPWITaH Ba TOPU30HTAN KyAyKjap, FOKOpU
Xapopar Ba 00CUM, SPUTMAHUHT IOKOPYU MHUHEpanu3ausacu Tydaitmm dhapk KATUIIH
MyMKHH. Jlama Ba CTEHII CHHOBJIApU peaj IMAPOUTIAPHU HMHTAIMS KUJUIIIA
UIKanaHum ko3 duiuentu, OypoBYM MOMEHT Ba YK OYilia0 KapIMiuK KyYHHUHT
nacaumuHu 0axoJail UMKOHUHU Oepaau. Macanan, Menexun Ba Xxammyasuaduiap
[1] ummapuga 3KOJOTUK KyIuMuanapaad (Qoigaianuin poTopiu OONIKapuiiaIuraH
ycKkyHanmap €Epmammuaa Oyprynamga OypoBUM MOMEHTHH CE3MJIapid  Japa)kaaa
KaMaWTHPHUIIHN, UILIApUaa 3ca TaKpruOa KypriMaiapuma Oypryiam 3pUTMacHHUHT
MOMIAII XyCYCHSTIAapH Ba 0apKapOPIUTH SXIITHIAHHIIN KYpPCaTHIITaH.

2. CamapagopiukHu 0axosam ycysuiapu. Moitaml TU3UMIIAPUHUA KOMILIIEKC
Oaxonam yuyyH xaMm TpuoOosoruk tectiap (four-ball, muH-OH-IHUCK, KOJOHHAHWUHT
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nabopaTopusi MUMUTATOPJIApH ), XaM (IIIBTPALIMS Ba PEOJIOTUK CHHOBIIAP KYIJTaHUIIAIH.
ByHnaH Tamkapuy, 3KOJIOTMK XaB()CHU3IUK - OMOAErpajarcus, JEHTU3 Ba Yy4yyK CyB
(dayHacM Y4YyH TOKCHKJIMK, TYHpPOK Ba CYB MyXMTHJa HaHO3appadaJapHUHT
Oapkapopiuru xucoOra onuHagu. Macanan, Txuboneayx Ba xammyamudmuap [2]
CnupynuHa OKCWI OHOMaccacHJaH OJIMHIAaH KylIMMuajap MAacT TOKCUKIMK Ba
UIIKAJIAHUIIHY KaMalTUpUII caMapaJopiurura sra SKaHJIUTMHU Kypcatau, Oy 3ca
yIapHU CE3TUp SKOTU3UMIIAP YUyH UCTUKOOIIIIN KU Iu.

3. UKrucoami Ba TEXHOJOTHK HHTerpanusi. flHru MOWIOBYM TU3HMIIAPHU
KOpPHM ASTUIIAA KYIMIMMYaHUHT TaHHApXHW, OypFyjall >SPUTMACHHUHT MAaBXKYIl
KOMITOHEHTJIapy OnjIaH MyBO(DUKINTH Ba KYJIJTAITHUHT TEXHOJIIOTHUK CONIAIUTH MyXUM
axamMuAT KacO 3tagu. IKKMHYM XOM aléaH, KailTa IJIaHTaH YCUMIIMK EFJTapUIaH Ba
caHoar OuoMaxcyloTiapuaad (OHAaNaHMII TaHHAPXHU CE3WJIapiu Japaxana
KaMalTupuil OujaH Oupra SKOJIOTMK MOCIMKHHM OIIMPUIN UMKOHUHU Oepaau - Oy
Momeni Ba xammyamudnap [3] TomoHugaH kypcatub Oepwiaran. Liu Ba
xammyarmugnap [4] xamga KobwnoB [5] osca  OuomnapuyaHaguraH OpraHuK
KOMIIOHEHTJIap Ba HAaHO3appadaJlapHU  OUpJalITUPyBYM THOPUA  TU3UMIIAP
MUCOJUIAPUHU TakguM HTHO, OyHAal TapkuOiap XapakaTJapHU Ce3uiapiiu
olmgpMaraH xojJa (QPUKUMSIHM caMapad KaMaWTUPUILM Ba HSPUTMAJApHUHT
TEPMOCTAOMIIJIUTUHU OLUUPUIIN MYMKHHIUTUHA HAMOEH KUJITaH.

1y Tapuka, MOJEKYJISp Ty3WIHMII Ba MOWIOBYM KOMIIOHEHTIAPHU MOIU(PUKALIUSA
KWIHIIJIaH TOPTUO, MaiiJIOH CHHOBJIApY Ba UKTUCOAMM OaxoJiaiiraya OyJIraH KOMILIEKC
€HanyB WIMHUM HIITAHMAJIApAAaH CaHOATTa )KOPUHM 3THUILTa YTUITHUHT aCOCHN KAJIUTH
xucobOmananau. @Paxkar JgabopaTopusi Ba MalIOH MabIyMOTIApPUHHU, 3SKOJOTHUK
XaB(CU3IIMK CTaHJAPTIAPUHH XaMIa Xapaxariaap TaXJIMJIMHU OUPIAIITHPUIL OPKAJIA
3aMOHAaBHi1, caMapajy Ba HSKOJOTHK KUXaTaaH XaB(cu3z Oyprynail 3puTMaiapy yUyH
MOMJIOBYM TH3UMJIAP APATUII MyMKHH OY1au.
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Abstract

The exponential growth of artificial intelligence (AI) models has exposed the
fundamental inefficiencies of the Von Neumann architecture, specifically the "Memory
Wall" bottleneck and unsustainable power consumption reaching megawatt levels in
large-scale deep learning systems. Current Al hardware faces critical limitations: the
physical separation of processing units and memory creates a data transfer bottleneck
consuming 100x to 1000x more energy than computation itself, while synchronized
clock-driven processing forces constant power consumption regardless of activity. This
paper explores neuromorphic computing as a paradigm shift toward biologically
plausible hardware that fundamentally reimagines intelligent system architecture.

We examine the transition from traditional sequential processing to massive
asynchronous parallelism, where thousands of neurosynaptic cores operate
independently without global clock synchronization. The computational efficacy of
Spiking Neural Networks (SNNs) is analyzed through temporal coding mechanisms,
including Time-to-First-Spike and Phase Coding, which enable native processing of
temporal data streams. Unlike conventional Artificial Neural Networks relying on
continuous matrix multiplications, SNNs leverage event-driven computation where
information is transmitted via discrete binary spikes, creating high temporal sparsity
that drastically reduces computational operations.

The paper evaluates state-of-the-art neuromorphic hardware platforms, including
Intel's Loihi 2 supporting up to 1 million neurons per chip, and SpiNNaker2's hybrid
architecture for real-time large-scale brain model simulation. Neuromorphic systems
achieve milliwatt-scale power envelopes through in-memory computing that stores
synaptic weights locally alongside neuron circuits, effectively eliminating the bus
bottleneck.

By emulating the brain's event-driven dynamics and implementing local learning
rules such as Spike-Timing-Dependent Plasticity (STDP), neuromorphic architectures
promise orders-of-magnitude improvements in energy efficiency for sensory
processing, autonomous robotics, and real-time optimization.

Keywords: Neuromorphic Computing, Spiking Neural Networks, Event-Driven
Processing, Energy-Efficient Al, In-Memory Computing.

Introduction
The current trajectory of Al development is colliding with physical limits. While
deep learning has achieved superhuman performance in specific domains, the hardware
supporting it remains tethered to the Von Neumann architecture, a design conceived in
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1945. Modern large-scale models, such as Transformers, require megawatts of power
for training and inference, resulting in a carbon footprint that is increasingly untenable.
Furthermore, the latency introduced by shuttling data between separate processing and
memory units hampers real-time applications in robotics and autonomous systems.

To transcend these limitations, computer engineering is turning to the most
efficient cognitive system known: the biological brain. The human brain operates on
approximately 20 watts of power, yet performs complex spatiotemporal processing that
supercomputers struggle to emulate. Neuromorphic computing seeks to bridge this gap
not by running software simulations of brains on standard hardware, but by building
hardware that physically operates like neural tissue.

Architectural Shift: Beyond Von Neumann

The most significant impediment to scaling current Al hardware is the Von
Neumann bottleneck. In traditional architectures (CPUs and GPUs), the processing unit
and memory are physically separated, connected by a bus.

Von Neumann architectures operate sequentially or with limited parallelism. The
CPU fetches instructions and data, processes them, and writes them back. Even GPUs,
while highly parallel, are synchronized by a global clock, forcing all cores to march in
lockstep, consuming power even when idle.

Conversely, neuromorphic systems employ massive asynchronous parallelism.
Like the brain, neuromorphic chips consist of thousands of "neurosynaptic cores" that
operate independently. There is no global clock. A core only activates when it receives
a "spike", remaining in a near-zero power state otherwise (Davies et al., 2021).

VON NEUMANN ARCHITECTUR NEUROMORPHIC ARCHITECTUR!
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Figure 1. Comparison of Von Neumann Architecture (Shared Bus) and
Neuromorphic Architecture (Distributed Mesh).
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As illustrated in Figure 1, the distributed mesh topology eliminates the sequential
data transfer inherent to bus-based architectures, enabling truly parallel and localized
computation.

The energy cost of moving data from DRAM to the processor often exceeds the
energy cost of the computation itself by a factor of 100x to 1000x. This is the "Memory
Wall." The neuromorphic solution utilizes in-memory computing or near-memory
computing. Synaptic weights are stored locally alongside the neuron circuits. This
localization mimics biological synapses, where memory and computation occur in the
same physical space, effectively eliminating the bus bottleneck (Yao et al., 2020).

Because neuromorphic chips are event-driven, power consumption is proportional
to the activity of the network, not the clock speed. In sparse coding scenarios where
only a small fraction of neurons fire at any given moment this results in milliwatt-scale
power envelopes, making them ideal for battery-constrained environments (Sorbaro et
al., 2020).

If the hardware is the body, the Spiking Neural Network (SNN) is the soul of
neuromorphic computing. Unlike second-generation Artificial Neural Networks
(ANNSs) that use continuous activation functions, SNNs operate on discrete events.

In an SNN, information is transmitted via binary spikes (0 or 1). A neuron
integrates incoming signals over time and only "fires" a spike when its membrane
potential crosses a specific threshold. This binary, all-or-nothing communication
creates high temporal sparsity, drastically reducing computational operations
compared to the continuous matrix multiplications of ANNS.

Traditional ANNs typically abstract time away. In contrast, SNNs leverage
temporal coding. The precise timing of a spike carries information. For example, a
brighter pixel might cause a sensory neuron to fire earlier than a dimmer one. This
allows SNNs to process temporal data streams (like audio or gesture video) with native
fidelity that frame-based approaches lack (Stockl & Maass, 2021).

Furthermore, advanced SNNs implement local learning rules such as Spike-
Timing-Dependent Plasticity (STDP). This allows the hardware to adapt on-the-fly
without needing a cloud connection, enabling true edge learning.

Modern Neuromorphic Hardware Platforms and Applications

The transition from theory to silicon has accelerated significantly since 2020.
Several industry and academic leaders have released mature platforms that demonstrate
the practical viability of neuromorphic computing.

Intel Loihi 2 represents a significant upgrade over its predecessor. Loihi 2
introduces programmable neuron models and generalized spike messaging, allowing
integer payloads rather than simple binary spikes. Fabricated on the Intel 4 process
node, it supports up to 1 million neurons per chip and creates mesh networks for
scalability, enabling systems with billions of neurons. Its primary applications include
adaptive robotic arm control, where it learns inverse kinematics on-the-fly, and real-
time optimization problems such as constraint satisfaction and graph partitioning,
where it outperforms CPUs by orders of magnitude in energy-delay product (Davies et
al., 2021).
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SpiNNaker2 focuses on massive scale; this platform is designed to simulate
large-scale brain models in real-time. It uses a hybrid approach, combining ARM-
based cores with neuromorphic accelerators to offer flexibility in neuron modeling.
With over 150,000 cores per system, it can simulate networks approaching the scale of
small mammalian brains. It is highly effective for complex sensor fusion in automotive
radar/LiIDAR processing, where sub-millisecond latency is critical for safety in
autonomous driving scenarios.

Regarding sensory processing, companies like Prophesee and SynSense are
revolutionizing vision with "Event Cameras". These sensors do not capture frames;
they capture changes in light intensity at the pixel level with microsecond temporal
resolution. When paired with neuromorphic chips, they enable high-speed tracking
(e.g., >10,000 Hz) at negligible power, essential for drones navigating through
cluttered environments and industrial monitoring of high-speed manufacturing
processes (Paredes-Vallés et al., 2024).

Conclusion

Neuromorphic computing is no longer a mere scientific curiosity. it is a necessity
for the next phase of artificial intelligence. As we approach the physical limits of
transistor scaling predicted by the end of Moore's Law, the biological imperative
efficiency through specialization and sparsity becomes the only viable path forward.
The conventional approach of scaling computation through brute-force parallelism has
reached a critical inflection point where energy consumption and thermal dissipation
create insurmountable barriers.

The fundamental lesson from biological neural systems is clear: the brain's
architecture demonstrates that massive parallelism combined with extreme sparsity
where only 1-5% of neurons are active at any given moment can achieve remarkable
computational efficiency. Neuromorphic hardware embodies this principle through
event-driven asynchronous processing, where computation occurs only when and
where needed, resulting in energy consumption that scales directly with workload.

The next decade is expected to witness the emergence of hybrid computing
architectures where traditional Von Neumann processors handle precise arithmetic and
symbolic reasoning. At the same time, neuromorphic co-processors specialize in
processing real-world sensory data streams. This symbiotic relationship leverages the
strengths of both paradigms: deterministic precision for exact calculations, and fault-
tolerant adaptation for pattern recognition and real-time decision-making.

In conclusion, this symbiosis between conventional and neuromorphic
architectures will finally allow Al to unplug from the data center and truly embody the
physical world. Neuromorphic computing represents not merely an incremental
improvement, but a fundamental rethinking of how we build intelligent machines one
inspired by billions of years of neural evolution. As we stand at this threshold, the
question is no longer whether neuromorphic computing will transform Al, but how
rapidly we can realize its full potential.
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1.Introduction. Modern higher education faces increasing demands for efficient
management of laboratory works, especially in programming disciplines. Laboratory
exercises are crucial for developing students’ practical skills, yet traditional
organization and assessment methods are time-consuming and prone to
inconsistencies.

Automating laboratory works improves assessment speed, ensures objectivity, and
enables seamless integration with educational platforms such as KSU24 and KSU
Online (Moodle). This approach also allows the generation of analytics for instructors
and administrators, facilitating data-driven improvements in teaching quality.

2.Related Work. Recent research in educational technology highlights several
approaches to automated assessment. Classical methods rely on structured input and
rule-based grading, whereas modern approaches integrate automated code evaluation,
real-time feedback, and learning analytics [1,2]. Systems like Moodle and Google
Classroom provide basic automation, but they lack advanced integration for
programming tasks, personalized learning paths, and interactive code evaluation [3].

The proposed system builds upon these concepts by implementing a
comprehensive framework that addresses domain-specific needs in higher education.
The framework supports automatic evaluation of programming assignments,
centralized grade management, and real-time tracking of student performance.

3.System Architecture and Data Processing Pipeline. The system consists of a
multi-tier architecture combining frontend, backend, and integration layers:

- Frontend: Developed in React, providing an intuitive interface for students and
instructors.

- Backend: Node.js and Express with SQLite database, managing assignment
submissions, results, and access logs.

- Integration Layer: API-oriented communication with KSU24 and KSU Online
to synchronize student data, course structures, and assessment results.

- Data processing includes automated code compilation, test execution, and
evaluation of results. The system also implements dashboards to visualize progress,
distribution of grades, and identify common errors. Security and access control are
ensured via authentication mechanisms and role-based permissions.

Testing demonstrates that the system reduces grading time significantly and
enhances objectivity. Integration with KSU24 ensures consistency of student records,
while instructors receive real-time analytics on individual and group performance. User
feedback indicates improved satisfaction with submission processes, transparency of
grading, and accessibility of learning materials.
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The system can be extended to additional courses, new assignment types, and
adaptive learning mechanisms, providing a scalable solution for modern educational
environments.

4.Conclusion.

This work presents an automated system for managing laboratory works in
programming courses. By combining frontend, backend, and API-based integration
with KSU24 and KSU Online, the system ensures fast, objective, and transparent
assessment. Modern technologies, including automated code evaluation and learning
analytics, provide meaningful insights for instructors and improve the overall learning
experience. Future work will focus on Al-driven adaptive assessment, multilingual
support, and predictive analytics to further enhance student outcomes.

References:

1. Spivakovsky, V., Ivanov, A., & Petrov, D. (2025). Higher education resilience
in crisis. International Journal of Work Learning & Teaching Technology, 12(3), 45—
62. DOI: 10.4018/IJWLTT.381307

2. Pesina, T., & Shevchenko, O. (2024). Digital tools in programming education.
Journal of Information Technology Education, 19(2), 112-128. DOI:
10.1080/JITE.2024.00112

3. Moodle Docs. (2025). Moodle for Education: Automated Grading and Feedback.
URL.: https://docs.moodle.org

57



COMPUTER SCIENCE
TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

MOAEJIOBAHHA TUHAMIKN MACILITABYBAHHA
MIKPOCEPBICIB 3 YPAXYBAHHSIM IHEPLIMHOCTI
CUCTEMHA

IrnaTroB JIMmutpo AHapiiioBuy,
acmipant kadenpu LITE IATE
KIII im. Iropst CikopchKOTo

OpHi€l0 3 TOJOBHUX MPOOJIEM Cy4yaCHOTO OpPKECTPYyBaHHS MIKpPOCEPBICIB €
dbyHIaMeHTaNbHUNA PO3PUB MK MHUTTEBUMH OOYHCIIOBAILHUMHU TMOTpeOaMu
JUHAMIYHOTO HABAaHTAXKEHHS Ta (I3MYHOI0 I1HEPUIMHICTIO 1HPPACTPYKTYpH, IO IiX
3a10BoNIbHSE. CTaHIApTHI peaKTUBHI cUcTeMH, Taki ik Horizontal Pod Autoscepbaiep
y Kubernetes, HamararoTbcsi yCyHyTH 1€l pO3pPHB IMPOCTHM YHHOM, OOYHCIIIOIOYN
TEOPETUYHO HEOOXITHY KUIBKICTh PEIUIIK Ha OCHOBI MOTOYHUX MoKa3HUKIB CPU un
nam'ati [1]. OmHak Takuil TAXiJT ITHOPYE KIIOYOBHM (DaKkT: po3ropTaHHS HOBOI
PEIUIIKKM KOHTEHHEPU30BaHOTO CEpBICY HE € MUTTEBUM npouecoM. llepion Bix
MOMEHTY NPUUHATTS PIIIEHHS MpOo MacmTa0yBaHHS /10 TOBHOI T'OTOBHOCTI IOJa
00pO0OIIATH KOPUCTYBALbKHUM Tpadik MOXKE CTAHOBUTH AECATKH CeKyHI. L1 3aTpumka
oOyMOBJIEHa YacoM OTpUMaHHS oO0pa3y KOHTEWHepa 3 peecTpy, IHimamizamii
CEepellOBUILA BHUKOHAHHS, 3alyCKy MpPOLECIB Ta MPOXOKEHHS IEpPEBIPOK
KUTTEZNATHOCTI. Y pe3yJibTaTi, HABITh MATEMAaTUYHO TOYHHUMN pPO3paxyHOK HEOOX1HOT
KUTBKOCTI PEIUTIK MPU3BOIUTH A0 HEBIAMOBIAHOCTI MK TUM, 1110 CUCTEMa Majia O MaTH,
1 TUM, 110 BOHA pEeaJIbHO MOKE HAaJIaTh B KPUTUYHUNU MOMEHT [2]. L HeBIAMOBITHICTH
BUKJIMKA€E TMEpIoAM Jerpajanii MNpOAYKTUBHOCTI IiJI 4Yac panTOBUX 3POCTaHb
HAaBAHTAKEHHS Ta MAapHOi BUTPATH PECYPCIB MiJ Yac iX crajay, OCKIJIbKH HaJIMIIKOBI
PETUTIKY TPOJIOBXKYIOTh MPAIFOBATH, TIOKHU iX HE Oy/e 3yIHUHEHO.

BignoBigaro Ha mro mpoOiieMy € BBeACHHS (DOPMAJIbHOTO MOJLTY MIXK JIBOMA
KPUTUYHUMHU CTaHaMU CHCTEMH: OaXKaHOK KUIBKICTIO peIunK Ta ii (akTUYHUM
3HaueHHAM. Llel monin 103BOJIsi€ MEPEeUTH B MPUMITUBHOI PEAKTHUBHOI JIOTIKHA O
CKJIQJTHOTO TTPOTHO3HO-KOPEKIIHHOTO yIpaBIliHH. bajkaHa KUTbKICTh PETIIiK BUCTYTIA€E
K JUHAMIYHHUM IUIBOBUM OPIEHTHUD, SIKUM PO3PaXOBYETHCS HE HA OCHOBI MUTTEBOTO
CTaHy, a Ha OCHOBI TPOTHO3Y MalOyTHHOTO HaBaHTaxeHHs. Lleit mporno3 OymyeThes 3
BUKOPUCTAHHAM ICTOPUYHUX YAaCOBUX PSAIB CIHOXKMBAHHS PECYpPCIB OKPEMUMU
MikpocepBicamu [3, 4]. st po3paXyHKy BHUKOPUCTOBYETHCS MOJIENb, KA 1HTETPYyE
KepoBaHi MapaMeTpu €(PeKTUBHOCTI Ta Oe3rneku. 30kpemMa, Koedili€HT IiIbOBOT
yTUIi3alli [103BOJII€E SBHO 3aJaBaTU PIBEHb 3aBAHTAXEHOCTI KOXHOI PEIUTIKH,
OaJlaHCYyIOUM MK arpeCHBHOIO ONTHUMI3allI€l0 BUTPAT Ta CTBOPEHHSM PE3EPBY IS
miaBuIIeHHs: cTidkocTi. KoedimieHT 3amacy Ha MOXHUOKY MPOTHO3Y CHUCTEMATHYHO
30UTBIITyE PO3pPaxXyHKOBY TOTpeOy, cTBOprotoun Oydep Oe3meku sl KOMIEHcarrii
HEMUHYYHX HETOYHOCTEH Oy/b-sSKOi MPOTrHOCTHYHOI Mojieni. TakuM unHOM, OakaHa
KUIBKICTh TIEpecTae OyTH MPOCTOIO PEAKITIEI0; BOHA CTA€ KEPOBAHWUM IPOTHO30M, IO
BpaxoBy€ SIK OYIKYBaHy AMHaMIKy, TaK 1 CTpaTeriyHi BUMOTW 10 HaJIHHOCTI Ta
€KOHOMIYHO1 €()EKTUBHOCTI.
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Opnak camMe 1o co0i TOYHE BHU3HAYCHHS OaXaHOTO CTaHy HEIOCTATHE.
[HepriiiHicTh peasibHOT 1HGPACTPYKTYPH BUMAarae MexaHizmy, KU OU ONMKCYBaB, SIK
CUCTEMA MEPEXOAUTH BiJl MOTOYHOTO (PaKTUUHOIO CTaHy A0 Lboro Oaxanoro [5]. s
IILOI'O0 BBOJUTHCS JWHAMIYHE PIBHSIHHSA, IO MOJEIIOE 3MIHY (PAKTHMYHOI KUJTBKOCTI
peruIiK y AMCKpeTHOMY 4aci. Lle piBHSHHS BpaxoBYE, 110 PEIUTIKH, PIIICHHS PO 3aITyCK
AKUX OyJIO IPUMHSATO B IEBHUI MOMEHT, CTAIOTh JOCTYITHUMH JIUIIE Yyepe3 (PiKCOBaHY
KUIBKICTh KPOKIB, C€KBIBAJICHTHY peajJbHOMY 4Yacy iX pO3TOpTaHHsA. AHAJIOTIYHO,
PEIUTiKY, TIPU3HAYEHI IS 3YMWHKH, TPOJOBXKYIOTh CIOKHUBATH PECYPCH MPOTATOM
nepiony 3aBepiieHHs poOoTH [6]. Taka dhopmaizallis mepeTBOPIOE CUCTEMY 3 HAOOPY
MHUTTEBUX CTaHIB Ha JUHAMIYHUM 00'€KT 3 maM'ATTIO, € MOTOYHMUM CTaH € HACIIJIKOM
YIPaBIIHCHKUX PIIICHb, MPUHHATAX Y MUHYJIOMY 3 YpaxXyBaHHSIM 3aTPUMOK.

CuHepris Mk [IUMHU IBOMAa KOMIIOHEHTaMH — IIPOTHO30BaHUM Oa)KaHUM CTaHOM
Ta MOJEUII0 AUHAMIKM (PaKTUYHOTO CTaHy — (OPMYy€ OCHOBY HPOAKTHBHOTO
ynpaBiiHHA. [[7aHyBaJbHMK OTpPUMY€ IHCTPYMEHT IS TOTro, MO0 HE TPOCTO
pearyBaTi Ha TIIOTOYHE BIIXWJIEHHS, a mnependadaTu ioro. Marouyu TpPOrHO3
HABAHTAKEHHA Ha K1JIbKa KPOKIB yIepe/l Ta TOUHY MOJIENb TOTO, K CUCTEMa pearye Ha
KOMaHAH, QIrOPUTM MOXE€ OOYMCIUTH ONTHUMAJIbHUNA MOMEHT JUIS 1HIIamii
MacitadbyBaHHs. {151 nocsrHeHHs 0a)xaHOo1 KUTHKOCTI peruIik y MaOyTHIHM ToUIll Yacy
HEOOXITHO BIJJATH BIJAMOBIJHY KOMaHAY 3a3/Jalierifb, KOMICHCYIOUH TUM CaMUM
BJIACHY 3aTPUMKY BIATYKY. Lle kapinHaIbHO BIAPI3HAETHCS BIJl pEaKTUBHOI JIOTIKH, /1€
KOMaH/Ia BUJIAETHCS BXKE MICISI TOTO, SIK HABAaHTAXKEHHS 3pOCTIO, 1 CHCTeMa 3MYIIeHa
MIPOXOJIUTH Yepe3 NePio] HEA00OCIYyTrOBYBAHHS, IOKH HOBI PEITIKK FOTYIOThCSI.

[IpakTryHa peanizaiis UbOrO MIAXOAY TaKOX 103BOJsSE €(PEeKTUBHO OOpoTHUCA 3
HECTIMKICTIO, BIJIOMOIO SIK TPIMOTIHHA a00 ¢uiamiHr. OCKIIbKHA yIPaBIiHCHKI PIIIEHHS
MPUIMAIOTHCSI Ha OCHOBI 3TJIa/DKCHUX MPOTHO3HUX TPEHIIIB, & HE MUTTEBUX ITyMIB Y
METpPHKaxX, CHUCTeMa CTa€ MCHII YYTJIWUBOIO O KOPOTKHUX CHAHKIB HaBaHTAKCHHS.
Mopenb AMHaAMIKKM JOAATKOBO 3rJaKy€ pi3Ki 3MIHU, IEPETBOPIOIOYHN PI13K1 CTPUOKH B
OakaHiil KITBKOCTI Ha TUIaBHI nepexonu y (aktuuniid. Ile 3abe3meuye He nwmine
MIJIBUIIICHHS CTAaOUILHOCTI POOOTH caMHMX 3aCTOCYHKIB, ajieé W 3MEHIIye 3alBe
HABAHTAXKCHHS HA CHUCTEMY KEpyBaHHSA, MO30aBIsitouM ii BiJ TMOCTIMHUX ITUKIIIB
CTBOPEHHSI Ta 3HUIIICHHS KOHTEIHEPIB.

Otxe, QopManbHe pPO3pPI3HEHHS Ta 3B'A30K MK OakaHOWw Ta (PAKTUYHOIO
KUIBKICTIO PEIUTIK € HEe TEXHIYHUM JIp10'sI3KOM, a apXITEeKTYPHUM MPUHIIUIIOM HOBOTO
MOKOJIIHHS CUCTEM OpKecTpallli. BiH 3aMiHIO€ TPOCTY BiAMOBIIHICTD ""METpUKa-/ais" Ha
CKJIAJIHUM KOHTYp MPOTHO3YBaHHS Ta KOMIICHCAIlli, /1€ CHUCTeMa Kepye HE JIHIIE
KUIBKICTIO pECypciB, alie i BJIACHOIO YacOBOIO MOBEAIHKOM0. Lle BiakpuBae nuiiax 1o
3HAYHOTO IIJIBUIIEHHS €(QEKTUBHOCTI BUKOPUCTAHHS XMapHOi 1HQPaCTpyKTypH,
rapaHTylud BHCOKY SKICTb OOCIYyroBYBaHHs 3a pPAaxXyHOK YCBIJOMIIEHOTO Ta
KEPOBAHOTO YCYHEHHS PO3PUBY MK MUTTEBUMH MOTpeOamu Oi3HeCcy Ta (HI3UYHUMHU
0OMEeKEeHHAMH 1HPPACTPYKTYPH, 110 iX 3a0e3meuye.
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EBOJIIOLIA ITPOTOKOJIIB IEPEJAYI JAHUX B
EINIOXY IHTEJIEKTYAJIbBHUX MEPEK

Mosuan Kceniss MukosaiBHa
XapKiBChKHUM HAIllOHATBLHUM YHIBEPCUTET PaI10CICKTPOHIKH

Kopogsina /lap’a CepriiBHa
XapKiBChKHUM HAIllOHATBLHUM YHIBEPCUTET PaI10CICKTPOHIKH

Y 2025 pomi BUMOTH J0 MEpeX KapAWHAIBHO 3MiHWJWCA. EKCrIOHEHIliHe
3pocTaHHsl TpadikKy, 3yMOBJEHE PO3BUTKOM iMepcuBHHX TexHoisoriii (VR/AR),
MpOBUX JBIMHHUKIB Ta aBTOHOMHHUX CHUCTE€M, BUMAara€ BiJ IMPOTOKOJIB HE JIMIIE
BHCOKOI  NPOMYCKHOI  3JaTHOCTI, ajJié W  HaJHM3bKOI  JIATEHTHOCTI  Ta
agantuBHOCTI[1]. Tpaguuiiini mexanismu TCP, Taki sk TpueTamHe PYKOCTHCKaHHS
(three-way handshake) Ta mocaigoBHa 00poOKa MakKeTiB, CTAlM BY3bKUM MICLEM,
0COOJIMBO B YMOBaxX MOOUIBHUX MEPEX 3 BUCOKHM PIBHEM BTPAT MAKETIB Ta YaCTUM
MEepEeMHUKAaHHSIM MDK  0a30BUMM  CTaHIiAMHM abo Tumamu  Mepex  (Wi-
Fi/5G/cynytauk)[2].

BignoBigaro 1HIyCcTpli cTaB mepexij 10 pealizallii TPaHCIOPTHUX MPOTOKOJIB
noBepx UDP (User Datagram Protocol) y mpoctopi kopuctyBaua (User Space).
ITpotoxon QUIC, saxuii craB ocHoBoro jius HTTP/3, y 2025 poui nmeperBopuBCs 3
EKCIIEpUMEHTAJILHOT TEXHOJIOTHl Ha JOMIHYIOYHMM CTaHAapT Tmepefadi  BeO-
Tpadiky. Llel mepexi J03BOJIMB PO3IPBATU 3AJICKHICTH BiJl IIUKIIIB OHOBJICHHS SITEP
OC, 3abesneunBiM HeOAYEHY paHille THYYKICTh Ta IIBUAKICTH BIPOBAKEHHS
iHHOBaI. OnHak, sk moka3zye mnpaktuka 2025 poky, 1€ TaKoX MPUHECIO HOBI
BHUKJIMKH: BiJ IIJIBUIICHOTO HaBaHTakeHHs Ha nporiecopu (CPU overhead) no HOBUX
BEKTOpIB Kibeparak, Takux sk Bpaznusictb QUIC-LEAK]3].

[TapanenbHo 3 1M, po3BUTOK [HTEpHETY peueit (IoT) Ta nepudepiitHux oduncIeHb
(Edge Computing) Bumarae ontumizaii jgerkux nporokonais (MQTT, LwM2M) ta
BIIPOBAHKCHHS HOBUX KpUTITOTpadiyHUX CTAaHAAPTIB, 3AaTHUX 3aXUCTUTH TMPHUCTPOT 3
0OMEXEHUMH pecypcamMu BiJ MalOyTHIX KBAaHTOBUX 3arpo3. [HTerpamis IITy4HOTO
IHTENEeKTy, 30KpemMa areHTHoro Al, y wmepexeBy 1H(QPacTpyKTypy BIIKpUBAE
MOXJIUBOCTI JJIS CTBOPEHHS CAMOONTHUMI30BAaHMX MEPEX, JI€ YMPaBIIHHI
MEePEBAHTAXKEHHSIM Ta MapIIPyTH3AIlI 31HCHIOIOTHCS ABTOHOMHUMH aJITOPUTMaMH B
peanpbHOMY Yaci.

dyHIaMEHTATBHOIO MPOo0OJIeMO0, MmO cTuMymoBaia po3podky QUIC, cramo
omokyBanns nmouarky yepru (Head-of-Line Blocking - HOL), npuramansae mpoTokomy
TCP. ¥V cBiti HTTP/1.1 Ta HTTP/2, sxi nmokmanarotecs Ha TCP, BTpara omHOTrO-
€IMHOTO TMAKETy JaHUX MPU3BOJUTD JI0 3aTPUMKH OOPOOKH BCIX HACTYIMHHX MAKETIB Yy
MOTOIIi, HABITh SAKIIO BOHU BXKe yCHilIHO oTpuMaHi. e BigoyBaeThcs Tomy, 1mo TCP
rapaHTy€e JIOCTaBKy JaHUX Y CYBOPOMY MOPSJIKY, 1 OlepalliiiHa cucTeMa He mepeae
JlaHl 3aCTOCYHKY, JOKM He Oyjae 3amoBHeHO "mporanuuy'[1]. Jns cyuacHux BeO-
CTOpIHOK, SIKI 3aBaHTaXXYIOTh COTHI He3aJeXHUX O0'€KTIB (300pakeHHs, CKPHIITH,
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CTHJI1), II€é CTBOPIOE 3HAYHI 3aTPUMKH, OCOOJHMBO Yy Mepexkax 3 HecTaOlIbHUM
3'€THAHHSIM.

[Iporokon QUIC Bupimrye 110 mpoOiaeMy pajauKaibHO, IEPEHOCIYN KOHIICMIIIIO
NoTOKIB (streams) Ha TpaHcnopTHHUM piBeHb. Y QUIC KOXEeH MOTIK € He3aJIeKHUM.
Brpara makery, 10 HaJE€XUTh OJHOMY IOTOKY, 3YyNMUHSE€ OOpOOKY JIMIIE IHOrO
KOHKpPETHOTO MOTOKY, HE BIUIMBarO4Yu Ha iHuI. [le 3abe3nedye 3HauHE MOKpAIEHHS
KopuctyBaibkoro nocBiny (QoE) y mepexax 3 BUCOKMM BIJCOTKOM BTpAaT IaKeTIB
(lossy networks). ExciepumenTtansui gani 2025 poky MOKa3yroTh, IO MPU BTpaTi
makeTiB Ha piBHI 1-2% mpomyckHa 3matHICTH TpamuiiiHoro TCP  mamae
karactpodiuyno, Tomi sk peamizamii QUIC 30epiraroTh BHUCOKY €(EKTHUBHICTD.
Amapari peanizamii QUIC (QUIC IP) neMoHCTpyIOTh 31aTHICTH M ATPUMYBATH ITOHA]
80% mnpormyckHoi 37aTHOCTI HaBiTh mpu 10% BTpaT makeTiB, M0 € HEAOCSHKHUM
nokazuukom st TCP[4].

VY 2025 poui kuibkicTh migkiatoueHux loT-npuctpoiB nepeBuurye 18 MutbapaiB, a
PUHOK CSiTa€ TPWIBUOHHUX 0OCSTIB. PI3HOMAaHITHICTh ClIEHApIiB BUKOPUCTAHHS — BIJ
PO3YMHUX JIYWJIBHUKIB JIO TIPOMHUCIOBUX POOOTIB — JUKTY€ HEOOXIJIHICTh
BUKOpUCTaHHA cremianizoBanux '"nerkux" mnpotokoiniB (Lightweight Protocols),
ONTHUMI30BaHUX JJI1 0OMEXEHHX PECYPCIB €HEPrii Ta MPOIMYCKHOT 3/JaTHOCTI.

MQTT (Message Queuing Telemetry Transport) 3aquimaerbcsi AOMIHYIOUUM
npotokoiaoMm g Outemiocti  loT-3actocyBaHb  3aBIOSKM  CBOIM  apXITEKTYypi
nyOmikamii/manucku (publish-subscribe), sika mo3Bossie epekTUBHO MacmTaOyBaTH
cuctemu. Bepcist MQTT 5.0, o crana crangaptom y 2025 poiii, MpONOHY€E pO3IIUPEHI
MOXJIMBOCTI 0OpOOKM MOMUJIOK, METajJaH1 (user properties) Ta MEXaHi3MH CIUIBHOTO
BUKOpUCTaHHA mianucok (shared subscriptions), 1110 € KpUTUYHUM 711 OaTaHCYBaHHS
HAaBAHTAKEHHS Yy XMapHUX OekeHaax|[S].

CoAP (Constrained Application Protocol) 3aiimae Himly HOpUCTPOiB 3
EKCTpEMaIbHO OOMEKCHUMHU pecypcamMu (HAMPUKIIAM, MaTYUKH, IO KUBJSATHCS BiJl
Oarapetiku pokamu). BukopucroBytoun UDP ta RESTful-monens, cxoxy na HTTP,
CoAP wMiHIMI3y€e HakiIaJHI BUTpPAaTH HA 3aroJIOBKM Ta MIATPUMYE MeEXaHI3MH
cnoctepexxenHs (Observe), 103BOJISIOUM CEPBEPY ACHHXPOHHO HAJICHIIATH OHOBJICHHS
KITIEHTY.

31 3poctanHsM ckiaaHocti  loT-iHdpacTpykrypu, mnpotoxkon LwM2M
(Lightweight Machine-to-Machine), po3pobnenuii OMA SpecWorks, naOyBae
KPUTUYHOTO 3HAYCHHSA i ympaBhiHHS mpuctposmu (Device Management). Ha
BinmiHy Bin MQTT, saxuii ¢dokycyerbcss Ha mnepemaui gaHux, LwM2M Hanae
CTaHAApTU30BaHy MoOJeNb O00'€KTIB i KOH(]Irypaiii HOpHUCTPOIB, OHOBJIEHHS
npoummBky "o noBiTpro" (FOTA) Ta miarnoctuku. ¥ 2025 pori LwM2M mupoxo
BUKOPUCTOBYEThCS B KoMOiHamii 3 Mepexamu LPWAN (NB-lIoT, LTE-M),
JO3BOJISIIOYM ~ oleparopaM e€(PEeKTUBHO KEpyBaTH MIJIbHOHAMH MPHUCTPOIB 3
MiHIMQJIBHAM CIIOKHUBaHHSIM Tpadiky[6].

Tpenna Ha mepeHeceHHs OO4YHMCICHL 3 XMmapu Ha mnepudepito mepexi (Edge
Computing) 3mintoe Bumoru a0 loT-mpotokomiB. Gartner nmporuosye, mo a0 2025
poKy 75% kopmopaTUBHUX JaHUX OyayTh 00poOmsTucsa Ha nepudepii. Lle crumyroe
PO3BUTOK MPOTOKOJIIB, M0 MIATPUMYIOTh TOPU3OHTAIIbHY KOMYHIKAIO "TpUCTPiii-
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npuctpiit”" (D2D) Ta "mpuctpiii-uuiio3" 3 MiHIMaIbHOIO 3aTpUMKOI0. [IpoTokomm, Taki
ax DDS (Data Distribution Service), 3HaxXoAsITh 3aCTOCYBaHHS Y KPUTUYHO BaXJIMBUX
CUCTEMaxX peaslbHOTo Yacy (poOOTOTEXHIKA, aBTOHOMHUN TPAHCIIOPT), JIe 3aTPUMKa Y
MUTICEKYHAN € HENMPHUITyCTUMOIO. ['1I0puaH1 apXiTEeKTypH, IO MOEIHYIOTh JIOKAIbHY
0o0poOky nanux uepe3 Edge Al 3 acMHXpOHHOIO TNepefavyero pe3yJsbTaTiB y Xmapy
yepe3 MQTT, cratots cranmaprom 11 [aaycrpii 4.0 7].

2025 pik O3HAMEHYBaBCs MEPEXOJOM BiJ MACUBHOTO MOHITOPHHTY MEPEXK 0
aKTUBHOTO yTIpaBiiHHsA 3a goromororo "ArentHoro 1" (Agentic Al). Ile aBToHOMHI
MporpamMHi areHTd, 37aTHI CHpPUMUMATH CTaH MeEpexXi, NpUHAMATH PINICHHS Ta
BHKOHYBAaTH Jii JJI1 JOCATHCHHS UIeld (Hampukiaana, 3a0esmedeHHs SLA abo
MiHIMI3aIlisd €eHeProcnoXuBaHHs) 06e3 yJacti oguau| 1].

VY KOHTEKCTI MNpOTOKOJNIB mepenadi nanux, ArentHuit Il peBomroiioHizye
MexaHi3Mu yrpaBiiHHs —niepeBaHTaxkeHHs M  (Congestion Control). Tpaguniiini
anroputMu (CUBIC, Reno) 6a3yroTbcsi Ha MOPCTKUX IMpaBUiIaxX peakiii Ha BTpaTy
nakeTiB. HatomicTh, Al-areHTH BUKOPUCTOBYIOTh HABUYaHHSA 3 MiJKPIMUICHHSIM
(Reinforcement Learning) st anamizy matepHiB Tpadiky B peaidbHOMY 4Yaci. BoHu
3J1aTHI PO3PI3HATH BTpaATy MAKETIB yepe3 MEePEeBAHTAKEHHS KaHay BiJl BTpAT uyepes
BUITAJIKOB1 PaJioNepenikoau, afanTyouu BIKHO BilIpaBku (congestion window) s
MakcuMizaiii MpomyckHoi 3aaTHOCTI. Lle 0co0iamBO ehEeKTUBHO y TeTepOreHHUX
Mepexax 5G, e mapameTpu KaHaly 3MIHIOIOThCS MUTTEBO[2].

Konnenmis Al-Native mepex mnependayae iHTErpamilo IMITYYHOTO 1HTEIEKTY
Oe3mocepeIHbO B apXiTeKTypy MpoTokouiB. Ile mo3Boiisge peamizyBaTd MPOAKTHUBHE
yIpaBiIiHHSA AKICTIO 00cimyroByBaHHs (QoS). AHani3yrouu 1ICTOpUYHI JIaHl Ta MOTOYHI
MeTpukd, Al-Mozenn MOy Th epedayaT Jerpajanito KaHany 3B's13Ky Ta 3a31aJIeT1ab
1HILIFOBATH MITpaIito 3'€JHAHHS HAa AJIbTEPHATUBHUM IIUTAX (HAIPUKIIA], TEPEMHUKAHHS
Bijico/13BIHKA 3 nepeBaHTaxeHoi Buliku LTE na Wi-Fi) me g0 toro, sk kopuctyBau
MOMITUTh TIOTIpIIEHHsS siKocTi. Taka '"mepeabaudyBalibHA" MapIIpyTH3allisl CTae
OCHOBOIO JIJIsl HaJIaHHSI MOCJIYT 3 TapaHToBaHOio sikicTio (Quality on Demand) mns
KPUTHYHHX 3aCTOCYHKIB, TaKWX SK TeJIeMeJHWIIMHAa a0o BiJJaJIicHE KepyBaHHS
TpaHcnopToM[8].

Hocnimxenns 2025 poky 3akiagatoTh GyHIAMEHT JUIsl MEPEXK MIOCTOTO TTOKOJIIHHS
(6G), xomepuiHHI 3amycK SKuX o4ikyeTbcs Onms3bko 2030 poky. Kirodooro
IHHOBAIlI€I0 CTaHE BUKOPUCTAaHHSA TeparepiioBoro mianazonHy uactor (THz), mio
JIO3BOJIUTH JIOCSATTH MIBUJKOCTEHN nepeaayl nanux a0 1 Toit/c[9].

Opnak 6G — e He nume mBUAKICTh. [le konuemnuis Integrated Sensing and
Communication (ISAC), ne Mmepexa BHUCTyNae OJHOYACHO 1 KaHAJIOM 3B'A3KY, 1
BHCOKOTOYHHMM pajiapoM. ba3oBi cTaH1ii Ta npuctpoi 6G 3M0XKyTh BUKOPUCTOBYBATU
PaAIOXBUJIL JIJISl BU3HAYEHHS MOJIOKEHHS, POpMHU Ta pyXy 00'€KTIB 3 CAHTUMETPOBOIO
To4HICTIO. Lle BiakpHBae nuIAX 10 CTBOpeHHS "uppoBUX ABIMHUKIB" (I3UUHOTO CBITY
B PEAJIbHOMY Yacl, ajie BUMarae po3poOKu MPUHITUTIOBO HOBUX MPOTOKOJIB, 3JaTHUX
nepeaaBaTi Ta CHHXPOHI3YBAaTH MYJbTUMOJANIBbHI JaHl (Bi€0, TAaKTHJIbHI BIIUYTTS,
MIPOCTOPOBI KOOPAMHATH) JIJIsl TOTPEO TOIOrpadivHOrO 3B'A3KY Ta METaBCECBITIB[9].
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Po3Butok komm'torepHux Hayk y 2026 pori Oyzae 30cepeKeHrui Ha MOabIii
1HTerpaIi Mux TEXHOJOT1H, MAroTOBI IHPPaCTPYKTYpH A0 "KBAaHTOBOTO CTpHOKA" Ta
CTBOPEHH1 OCHOBH JIsl CCHCOPHUX Mepex 6G.

Cnucok Jgireparypu:

1. CTO technology trends 2025: Key trends driving the next wave of mobile
technology, Ericsson. URL.: https://www.ericsson.com/en/reports-and-
papers/ericsson-technology-review/articles/technology-trends-2025

2. QUIC vs. TCP Development and Monitoring Guide. Catchpoint | Internet
Performance  Monitoring  (IPM). URL: https://www.catchpoint.com/http2-vs-
http3/quic-vs-tcp

3. Marcel Kempf, Simon Tietz, Benedikt Jaeger, Johannes Spith, Georg Carle, and
Johannes Zirngibl. 2025. QUIC Steps: Evaluating Pacing Strategies in QUIC
Implementations. Proc. ACM Netw. 3, CONEXT2, Article 13 (June 2025), 14 pages.

4. Design Gateway. URL: https://dgway.com/blog E/2025/08/13/quic-vs-tcp-
which-performs-better-in-lossy-networks/.

5. Softobotics. URL: https://www.softobotics.org/blogs/lightweight-iot-protocols-
for-seamless-device-integration/.

6. Guide to Industrial IoT Connectivity and Protocols. Tailored loT Solutions &
Services | Al Integrated Intelligence Platform.
URL: https://bridgera.com/understanding-industrial-iot-connectivity-standards-and-
protocols-in-2025/ .

7.2025’s Top IoT Hardware Trends to Follow | JAYCON. Jaycon.
URL: https://www.jaycon.com/top-5-iot-hardware-trends-to-watch-in-2025/.

8. Grannis W. 2025 and the Next Chapter(s) of Al | Google Cloud Blog. Google
Cloud Blog. URL: https://cloud.google.com/transform/2025-and-the-next-chapters-
of-ai.

9. 6G Networks: How Connectivity Will Change in 2026 | Daily Host News. Daily
Host News. URL: https://www.dailyhostnews.com/6g-networks-how-connectivity-
will-change-in-2026.

64



COMPUTER SCIENCE
TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

AHAJII3 AJITOPUTMIB ObPOBKH 306PA’KEHD

Pinnuit Makcum I'puroposuy
XapKiBCbKUI HAllIOHAIIBHUN YHIBEPCUTET PaJi0CICKTPOHIKU

B emnoxy «BelMMKUX [aHUX» Ta YETBEPTOi MPOMMCIOBOI PEBOJIOLII 00poOKa
300pakeHb  TpaHcopMyBajiacsi 3  BY3bKOCHEIATI30BaHOT  JUCIUIUIIHM  Ha
dbyHAaMEHTaIbHY TEXHOJOTI0, IO JISKUTh B OCHOBI CHCTEM IITYYHOTO IHTEJIEKTY,
pOOOTOTEXHIKM,  MEAMYHOI  JIarHOCTUKM Ta  aBTOHOMHOIO  TPaHCIOPTY.
Excnoneniiiiine 3pocTaHHs o0O0CATIB  Bi3yalibHOiI 1H(oOpMaIlii CcTaBUTH Tepes
IHKEHEpaMu Ta JOCTITHUKAMH HOBI BHUKJIMKH, TIOB'S3aHI HE JIUINE 3 TOYHICTIO
pO3MI3HaBaHHs, aje i 3 00UHCIIIOBAIBHOIO €(PEKTUBHICTIO aJTOPUTMIB.

Hacamnepen, KpuTHUHUM 3aBAAHHAM € BUOIp ONTUMAIBHOTO METOIY MOTEPEAHBOT
00pOOKM JTaHUX, OCKUIBKH SIKICTh BXIJTHOTO 300pak€HHsI 0€3M0CEpEeIHbO BIUIMBAE HA
pe3yabTaTH MOAAJIBLIOI cerMeHTalii Ta kiacugikamii. 3 ogHOro OOKy, KJIacH4YHI
METOAM JIHIMHOI (inbTpanii (3ryaJKyBaHHs, raycoBa (uUIbTpamisi) JIEMOHCTPYIOTh
BHUCOKY IIBHJKICTh BUKOHAaHHA Ha craHjpapTHux npouecopax (CPU), mo poOutk ix
HE3aMIHHUMU JUIsl BOYJIOBAaHUX CHUCTEM 3 OOMEKEHHUMHU pecypcaMu. 3 1HIIOTO OOKY,
BOHM 4YacTO MPU3BOJAATH 10 PO3MUTTA KpaiB OO'€KTIB, 10 € HENPUIyCTUMUM Y
3aBJAaHHSIX BUCOKOTOYHOI Je(heKTOoCKOMiT a0 METUYHOTO aHAII3Y.

OCHOBHOIO TEPENIKOAOI0 MPU BUKOPUCTAHHI KJIACUYHHUX AJITOPUTMIB BUIIJICHHS
KOHTYpIB € iX 4yTIUBICTh 10 Iymy. llopiBHsuibHMI anHami3 omepatopiB Cobens,
[Ipesita Ta Kenni mokasye cyTTeBl BIIMIHHOCTI B iX edektuBHOCTI. OnepaTop Cobens
3a0e3neyye HalKkpaimly MBUAKOMIIO Ta € CTaHAAPTOM JUIsl CHUCTEM pEeajlbHOIO 4acy,
MPOTE BiH YAaCTO TeHepye XMOHI KOHTYpPH Ha 3allyMieHHX 300paxeHHsX. Oneparop
[IpeBiTa 1€MOHCTPYE Kpally YITKICTh Ha 300pa)K€HHSX 31 CKJIAIHOIO0 TEKCTYpOIO, aie
MOCTYyNa€eThest 'y MBHUAKOCTI. Anroput™ KeHHi, X04 1 BBaXXaeThCcs "30J0THM
cTaHgapToM" 3aBJSKU TICTEPE3UCHIN MOPOroBid 00poOili, BUMarae 3HaYHO OUIBIINX
OOYHUCITIOBAILHUX MOTY>KHOCTEH, 10 OOMEXy€e HOro 3acTOCYBaHHS B MOOUIBHHX
MPUCTPOSIX.

[e#t BUKIMK TIIKPECTIOE BAXKIMBICTH MEPEXOIy 10 aAAaNTHUBHUX Ta HEJIHIMHUX
MEeTOMIB. BIiAmoBigHO, OCHIDKEHHS TMPEACTABISIE TOPIBHAHHSI €(QEKTUBHOCTI
KJIACUYHUX TMIIXO0IB Ta MeToiB rimbokoro HaB4yaHHs (Deep Learning). Cyuachi
3roptkoBi HedponHi mepexi (CNN) neMOHCTpYyOTh 3HA4HY IepeBary B 3ajiadax
CEMaHTHUYHOI CErMEHTAaIli1 Ta BITHOBJICHHS 300pakeHb. Hampukian, apXiTeKTypu THITY
U-Net a6o FED-CNN 3a0e3neuyioTh 3Ha4HO BUII MOKa3HUKU F-score mopiBHSHO 3
TPaJAMIIIHTHUMU METOJIAMH.

[ToenHaHHS KIAaCMYHMX METOMAIB Ta HEHpoOMepekeBUX MIAXOAIB (HOpMye HOBUMI
KJIac T1OpUIHUX aIrOpUTMIB. J{oCiIKeHHs TOKa3ye, 10 BUKOPUCTAHHS MMONEPEAHbOI
00po6ku MenianHuM G1bTpoM abo GpuTbTpoM Binepa nepen nomaueto 300pakeHHs Ha
BX1J] HEHPOHHOI MEpeX1 J03BOJIIE CYTTEBO 3MEHILIUTH PO3MIP HAaBYAJIbHOI BUOIPKH Ta
MIJIBUIIUTH CTIAKICTh MOJIEN1 A0 apTe(aKTiB CTUCHEHHS.
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OxpeMy yBary B poOOTi MPUIIJICHO aATOPUTMaM CErMEHTAIlii. SIKIIo A1 MpoCTHX
clieH e()eKTUBHUM 3aIUIIaeThcsa MeToa Bogoauty (Watershed) abo knmactepu3zariis K-
means, TO JUIsl CKJIAJHUX CLEH 3 MEPEeKPUTTIM O00'€KTIB HEOOXiJHE 3aCTOCYyBaHHS
MeToniB Ha ocHoBl rpadiB abo wmacok R-CNN. EkcnepumeHTtanbHi JaHi
HiATBEPIKYIOTh, 110 X0Ya METOAM TJIMOOKOTO HaBUYaHHS NIEPEBEPIIYIOTH KJIACHYHI 32
TOYHICTIO (focsraroun 98% TouHocTi mpotu 85% y knacuunux SVM Ha meBHUX
JaTaceTax), BOHU NOTPeOYyIOTh BUKOpUCTaHHA rpadiunux npuckoproBadiB (GPU) ta
3HaYHUX 00CATIB PO3MIUECHUX JaHUX.

3BiicM BWIUTUBA€ BUCHOBOK IPO JOLLUIBHICTE BUKOPHCTAaHHS OaraTopiBHEBOI
apxiTekTypu oO0poOku. BripoBamkeHHs 1€l METOMOJIOTIT epeadadae BUKOPUCTAHHS
JIETKOBAroBUX KJIACUYHUX QJITOPUTMIB JUJIsl JETEKIl pyXy a00 MpOCTHX MATEpHIB, 1
aKTHUBAIlII0O BAXKUX HEUPOMEPESIKEBUX MOJCIICH JHINE JIs ACTATLHOTO aHAI3y
BUAUIeHUX oOnactelt inTepecy (ROI).

JochimkeHHs: IEMOHCTPYE, 1110 TaKUil MIX1d 103BOJISIE CKOPOTUTH 3arajbHUM yac
06po6ku Ha 30-40% Oe3 BTpaTH HUIBOBOI TouHOCTI. Lle rapaHTye, 10 CHUCTEMH
KOMIT'FOTEPHOTO 30py 3QJIUIIATUMYThCS THYYKHUMU Ta MacIITaOOBaHUMHM, 31aTHUMHU
aJanTyBaTHCS SIK 10 TOTY>KHUX CEPBEPHUX CTAHIIIH, TakK 1 10 nepudepiiHux MpUCTPOiB
(Edge AI).
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The study is devoted to the development of a model of decentralized interaction
among Internet of Battlefield Things (IoBT) devices based on blockchain technology.
The ongoing russian—Ukrainian war has become a real-world testing ground for
advanced concepts of modern warfare, among which network-centric warfare plays a
key role. The effectiveness of combat mission execution increasingly depends on
situational awareness, which is provided by thousands of sensors, unmanned aerial
vehicles, and tactical terminals interconnected within the IoBT network.

However, combat experience under conditions of intensive employment of
electronic warfare (EW) systems by the adversary has revealed critical vulnerabilities
inherent in classical network architectures. Traditional centralized command-and-
control systems, in which all data flows are processed through a single server or
command post, represent a single point of failure (SPoF). The destruction of the server
or suppression of the communication channel connecting it to subordinate units leads
to a complete loss of operational control.

In this context, there is an urgent need to transition from hierarchical interaction
models toward decentralized device-to-device communication, where each network
node can exchange data directly using peer-to-peer (P2P) mechanisms. One of the most
promising technologies for ensuring trust, data integrity, and security in such networks
is blockchain (distributed ledger) technology.

Thus, the development of a decentralized [oBT interaction model capable of
providing autonomy and secure communications under EW conditions constitutes a
relevant scientific and applied research problem.

The aim of the study is to enhance the efficiency, survivability, and security of
military communication networks by developing a blockchain-based decentralized
interaction model for Internet of Battlefield Things devices.

To achieve this goal, the following tasks are addressed:
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1. To analyze the architectural features of [oBT systems and identify vulnerabilities
of centralized interaction models under modern cyber threats and electronic warfare
conditions.

2. To justify the selection of lightweight consensus algorithms and cryptographic
mechanisms suitable for deployment on resource-constrained battlefield devices.

3. To develop a decentralized IoBT interaction model employing smart contracts
for automated device authentication and secure data exchange.

4. To perform a comparative analysis of the proposed model against traditional
systems in terms of latency, fault tolerance, and resilience to data tampering.

The paper analyzes the limitations of conventional 10T architectures and the risks
associated with centralized data exchange in combat environments. A model of direct
P2P interaction among sensors, drones, and tactical terminals is proposed,
incorporating a distributed ledger optimized for low-computational-capacity devices.
Special attention is given to the use of smart contracts for automated device
authentication and the management of logistics and operational data without the
involvement of a central control node.

A comparative performance evaluation of the proposed model against classical
client-server solutions is conducted. The research results demonstrate that the
application of blockchain technologies significantly enhances data integrity and
trustworthiness, minimizes the risk of stealthy data manipulation by the adversary, and
ensures higher network survivability under combat conditions.
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The main advantages of automated testing, disadvantages and cases when its use
is not advisable are considered, the tool used for automated testing is compared, testing
is an important part of the program life cycle, without which it is impossible to release
a decent product. Types of testing are distinguished, such as manual and automated.
The main types of automated testing are given and explained. The differences between
automated and manual testing are indicated, the positive and negative sides. Analysis
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Nowadays, many software products have a web interface. Different organizations
have different quality assurance procedures for these software products; most of their
web interfaces are tested manually, but some processes can and should be automated.
For example, it is better to automate processes such as registration or ordering in an
online store. By test automation here we mean the use of tools that provide repeated
execution of tests over a web application. Most often, this approach is used for
regression testing, that is, testing web applications aimed at identifying errors in
already tested parts when adding any new functionality or changing existing ones. For
example, when deleting an object property, its display on the site remains correct, but
the functionality associated with this object works with errors, because a remote
property is involved in it [1].

In the process of developing any software products, there is such a stage as testing.
Every developer strives to improve his application and make it as convenient and stable
as possible.

Any code modernization requires a full check of the app's operability,
compatibility of the changes made with other parts of the program, appropriateness of
their application, and ease of use. They will check the functionality of the application
manually for a long and tiring time, the automation of this process can significantly
save the time and effort of the developer, as well as the costs of testing the software
product after the update.

Let's consider the main types of automated testing.
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Load testing. It is difficult to imagine performing this type of testing manually.
Here, the performance of the application under various loads, its fault tolerance is
checked. For example, it simulates the presence of thousands of users on the site who
send and receive messages at approximately the same time, or a bunch of different
scenarios (Pic.1).
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Picture 1. — Web application testing [2]

Regression testing. The performance of the program is, of course, great, but who
said that technology stops at this version? Any self-respecting application will grow
and develop, acquire additions, adapt to new systems, but errors when adding new
elements and improving old ones are inevitable. For this, there is regression testing.
This is a check of the performance of the updated application, its integrity and
inviolability.

Functional testing. Here the ability of the program to perform certain tasks
required by the user is checked under different conditions. For example, there is an
application that has ten different functional settings, and which must perform 10
different actions. The result of the program depends on the choice of settings and is
always different. Thus, to check whether the application works, you need to perform
1023 tests, manual testing will take a lot of time, automated testing will cope much
faster [3].

Having studied the points given above, we can highlight several undeniable
advantages and reasons for testing automation:

— Speed. In any case, a computer will cope with ten thousand tests faster than a
whole team of well-trained people.
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— Human factor. Testers are also people, they are not alien to fatigue, inattention,
forgetfulness and many other qualities, due to which some important functionality of
the application may remain untested.

— Reporting. Create a single report that will comprehensively reflect the selected
settings and actions taken, and the employee no longer needs to figure out how to
formulate and clearly describe the identified problem.

— Integration. An automated testing project is built into the assembly management
system.

— Time saving. Written tests can be set to run in the background, and in the
meantime, do other tasks. This will help avoid a situation where more time is spent on
testing than on development.

— Cost savings. Written tests can easily replace the work of several people.

For companies whose activities are not related to the development and support of
programs, it is more convenient to order a ready-made product and tests for it than to
hire a separate staff to run, for example, an online store.

Despite such significant positive qualities, automated testing also has
disadvantages [4]:

— Human factor. Tests follow a certain algorithm, while a person, performing a
test manually, may notice important details that are not provided for in the test, but
which affect the result.

— Support. With the development of the program, the release of new versions and
the addition of functions, it will be necessary to change, supplement and update test
scripts, adjust them to new requirements.

— Second program. Creating automated tests is practically writing a second
program that tests the first and creates reports.

— Complexity. Support and testing require people who know programming
languages and have experience in programming and developing tests.

Currently, various tools are used for automated testing, both commercial and free,
Selenium is the most common among open source tools. Selenium is a set of several
tools, each of which provides its own approach to test automation. This tool provides
several options for identifying interface elements, comparing the expected and
observed behavior of the application under test [5]:

— SeleniumIDE — a plugin for the Firefox browser for recording and developing
test scripts;

— SeleniumGrid — allows you to run tests in different environments, as well as in
parallel;

— SeleniumRC — allows you to run tests created using SeleniumIDE in any other
browser;

— Selenium 2 — a new version of the toolkit, has a unified programming interface
and is considered the main vector for project development.

One of the key features of Selenium is the ability to run the same tests in different
browsers, as well as using different programming languages to develop test scripts. It
is important that Selenium is used by companies such as Google and Yandex for
automated testing. There are also other software products used for automated testing,
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some of which allow you to capture video from the screen, take screenshots, create
reports and send them to email addresses. But most of them are paid and difficult to
configure and use. In order to decide on the type of testing, it is necessary to conduct
an analysis, namely, to make a list of the advantages and disadvantages of both
automated and manual testing, and most importantly, to determine priorities. The
question is not so simple, it is necessary to take into account all the criteria: time, labor
costs, funds, the presence of a technical task.

Currently, most organizations use only manual testing, but there is a gradual

transition to automated testing, due to the emergence of tools for testers who do not
have deep knowledge of programming.
Therefore, having considered the pros and cons of automated testing, we can conclude
that automated testing is, of course, good, but you simply cannot do without manual
testing. After all, only a person can appreciate the beauty of the interface, the
convenience of button placement, accidentally click in the wrong place and detect a
bug. The main task of a tester on a project is to find a balance between manual and
automated testing, and then the maximum productivity of the development team will
be achieved.
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The main advantages, disadvantages, technical aspects of Blockchain technologies,
their application possibilities, development prospects, principles of work and legal
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confident in the effectiveness of blockchain and predict a great future for this
technology.
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Recently, there has been increasing talk around the world about blockchain
technology and its cryptocurrencies. The technology itself has a fairly wide range of
potential applications and very promising development prospects in both the
transportation sector and other industries.

The transition to a digital economy is carried out through the digitalization of
business processes, the introduction of digital technologies into the work of industrial
enterprises, government bodies and financial institutions. The development of new
digital technologies ensures an increase in the efficiency of the activities of enterprises
and government bodies due to rapid interaction between all market participants.
Despite the fact that digital technologies are currently being actively developed, their
advantages and disadvantages have not yet been sufficiently studied. At this stage of
development of the digital economy, there are many areas ready for experiments and
innovations. Blockchain is a method of storing data, a digital register of transactions,
agreements, contracts, which makes it a good tool for implementation in various sectors
of the economy.

A blockchain is a distributed database in which data storage devices are not
connected to a common server, meaning such a database is decentralized. It stores a
constantly growing list of ordered records called blocks. This development is the basis
for the Bitcoin peer-to-peer payment system. Bitcoin is the most widespread and
thoroughly documented system based on blockchain technology, so we will examine
this process below [1].

Blockchain is a meta-technology because it influences other technologies and
consists of several technologies. The architectural layers of a blockchain include: a
database, a software application, multiple computers connected to each other, clients
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accessing it, the software environment on which it is based, and the tools for controlling
it.

Blockchain is a distributed database of economic transactions protected from
unauthorized access, which stores the history of operations with agents' assets.

A number of blockchain application models can be distinguished.

1. Decentralized autonomous organizations and applications:

— decentralized applications: cryptocurrencies (bitcoin, litecoin);

— decentralized autonomous organizations (Ethereum, BitShares).

2. Private blockchain systems. These are various systems based on the blockchain,
developed and supported by organizations to solve their tasks. As a rule, these systems
are characterized by high speed of operation due to a small number of nodes in the user
network.

3. Blockchain services. These are proposed public services built on the blockchain.

The applied blockchain models are built both on the basis of private software
products and on the basis of public protocols. The latter are characterized by greater
reliability and stability [2].

Blockchain is a secure digital registry, a network of equal nodes, where transactions
for the transfer of ownership of objects are stored, rather than databases of property
objects (for example, customer accounts with funds placed by them). The functions of
verifying and storing transactions are distributed among many nodes without the
participation of regulators. Transactions are combined into chains, the order of which
is fixed in the chain of blocks.

Each block contains information about the hash of the previous one, which protects
the entire chain from changes. A large number of nodes and a cryptographic algorithm
make information substitution practically impossible. This feature eliminates such
shortcomings of most existing infrastructures as centralization, the mandatory presence
of trust relationships between all market players, the participation of regulators for
information exchange.

Mining technology (mining) is most often used to create new blocks, although it is
far from the only one at the moment. The mining process involves selecting a nonce
value (a number used only once, a random one-time code with a time stamp) that will
produce a hash whose numerical value is no greater than a given number — the target
difficulty level. To successfully hack a blockchain database, attackers must have
hardware with more computing power than half of all database users.

Blockchains can work in different ways depending on the technology used and the
goals of the network. To understand the general principle of operation, you can think
of a blockchain as a system in which transactions go through several stages of
verification and addition to the chain. As an example, consider the Bitcoin blockchain
[3].

Imagine that each transaction is a passenger who must get on a bus, which
symbolizes a block. Passengers (transactions) wait their turn in a mempool (queue)
until enough transactions have been collected to create a new block. When a block is
ready, it is “filled” with transactions and sent to the network for verification and
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confirmation. Once the block “reaches” its destination, the transactions are considered
complete and added to the blockchain, where they remain unchanged.

Multi-level hashing is used as proof of work in this way, in addition to valuable
information (in the case of cryptocurrency, the next block contains the hash of the
previous one and its unique nonce — in Bitcoin, this information is the records of
completed transactions), each random one-time code with a time stamp. Applying this
function, the next block contains the hash of the previous one and its unique nonce.
Applying this function eliminates the possibility of changing the contents of the block
without changing the hashes without changing all subsequent blocks (Pic.1).
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Picture 1. — Blockchain process [4]

So, regardless of the scope of application, blockchain is an accessible technology
that has the following functions:

— confirmation of changes, recording and further storage of data;

— confirmation of changes, recording and further storage;

— protection against unauthorized changes to data;

— the ability to exchange data “directly”, without an intermediary and without
additional costs;

— protection against unauthorized changes to data;

— ensuring transparency between network participants.
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Despite the fact that Bitcoin is the most common and most studied blockchain
technology, it has a fairly large number of disadvantages:

— loss of wallet password means loss of all Bitcoin savings;

— Bitcoin wallet password cannot be restored or changed, and this can only be
solved by copying the access key to paper;

— low transaction speed. Validation and block creation can take up to several
minutes due to the ever-increasing technical requirements for performing new
calculations;

— Bitcoin's code is open-source, and if a critical flaw is discovered, it will be
exploited, causing significant damage to the system,;

— although unlikely, a so-called "51% attack" would severely impact Bitcoin
demand and, consequently, its exchange rate;

— 1t 1s not anonymous, despite the developers' claims. Bitcoin's privacy is
maintained by keeping public keys anonymous, but there is a certain risk that the key
owner could be discovered. Revealing the key would mean that all transactions
associated with that wallet could become publicly available.

These points demonstrate that, despite its popularity and accessibility, the
technology lacks potential for application in either the B2B or any other business
sector. When considering Bitcoin as a replacement for international currencies, several
disadvantages and downsides also emerge. Specifically, these include:

1. An unstable exchange rate (Bitcoin is still a new technology and a new market.
Furthermore, it has highly fluctuating demand and a limited supply);

2. The threat of deflation (the system is designed in such a way that investing and
purchasing cryptocurrency is impossible in the long term, as there are only 21 million
bitcoins available for mining);

3. An unstable legal framework (legislators and banking associations are still
figuring out what Bitcoin is and how to regulate it);

4. Lack of liquidity (conversion from Bitcoin to mainstream currency can only be
done on certain exchange platforms).

The beginning of the application of blockchain technology was associated with a
number of illusions about the formation of a new fair society without intermediaries in
the form of banks, without risk, without fraud and without government. The developed
and adopted norms of the software code will replace legal norms. In addition to myths,
this enthusiasm also caused an investment boom, primarily based on crowdfunding.
But blockchain is just a technology developed by mathematicians and IT specialists.
Changes in society and the economy must be demanded, then they will be
implemented. In the process of applying blockchain, we have to make a choice: "public
versus corporate", "self-regulating community" versus '"centralization". The
technology has an inherent problem of a certification center, voting to achieve
consensus. Like any technology, blockchain has application limits [5].

The effective use of blockchain in society and business is determined by the
properties of the systems and the processes they carry out: whether they are network-
based, whether transaction sources need to be tracked, whether consensus of network
participants is needed to confirm transactions, whether transaction information should
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be immutable and protected from tampering. Understand that any application of
blockchain is a project whose success depends on the correct formulation of its goals
and indicators for measuring their achievement (increasing the speed of operations,
reducing the costs of operations and information storage), assessing its risks, and on
the correct implementation of all stages of such a project. At the moment, the transition
from ideas and prototypes to the use of blockchain in "industrial operation", in the real
practice of transforming business processes, begins. Here it should be noted that the
practical application of blockchain technology is poorly studied. The most common
proof-of-work algorithm, with increasing network volumes, leads to high energy
consumption and an increase in the time parameters of blockchain systems.

Therefore, alternative consensus algorithms are being considered, such as proof-
of-stake, economic incentives. Today, there is an awareness of the need for
standardization. The implementation of blockchain is hindered by the legal uncertainty
of using a blockchain system of any form. Coordinated actions of national regulators,
business and the expert community are needed to resolve the legal problems of
blockchain. The cross-border nature of this technology complicates the situation.
Therefore, extensive educational work is needed to inform the population,
representatives of the business community and civil servants about the properties and
applications of blockchain.
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AMJUIOAUIITH-IHAYKOBAHA TI'ITITIEPIIVIA3IA ACEH:
CEPISA KJIITHIYHUX BUITAJIKIB

borary Caitiiana IropiBua,

KaHJI.M€JI.H.,JI0IIEHT, IOIEHT Kadeapu,

kadeapa 3arajapHoi 1 KJIHIYHOT hapMakoJiorii Ta hapMakorHo3ii,
Onecbkuii HalllOHAIBHUN MEUYHUN YHIBEPCUTET

PoxkoBcbkuii SIpociias Bosoaumuposuy,
JI.MeJI.H.,1Tpod.,3aBiayBad Kadeapu,

Kadeapa 3arajapHOi 1 KITHIYHOI (papmakoJiorii Ta papMakorHo3sii,
Onechkuii HalllOHATFHUN MEIUYHUN YHIBEPCUTET

AKTyaJIbHICTb. AHTaroHiCTH KajbIito (O10kaTOopyu KanbilieBux kKaHaiiB, BKK) —
OJIHa 3 HailyacTilie 3aCTOCOBYBAHMX I'PyN aHTUTINEPTEH3UBHUX MpENapaTiB y CBITI
JIs JiKyBaHHS apTepianbHoi rinmeprensii [1]. Ix edexTuBHicTH Yy 3HMKEHHI
apTeplajJbHOTO TUCKY Ta 3MEHILIEHHI CEpLEBO-CYANHHUX PU3MKIB MIATBEPIAKEHA
YUCIEHHUMH  JOCHIPKeHHSMH, 1 BOHHM CKIQJal0Th 3HAYHYy YacTKy CXeM
AHTUTINEPTEH3UBHOI Tepanii sIKk MOHOTepamnis abo y KoMOiHalli 3 1HIIUMH KJlacaMu
npenaparis [2].

HesBaxaroun Ha i1X IIMPOKE BUKOPUCTAaHHS Ta OE3MEYHICTh iX Mpodiio,
3yCTPIYarOThCS BHUIAJIKU MPOSBY HeOaKaHUX peakiliil Mpu 3acTOCyBaHHI OJIOKATOPiB
KaJIBI[IEBUX KaHAJIB, YacTOTa SKHX BIIPI3HAETHCA BIJ THUITY TMpernapary, Mo
BU3HAYAETHCS HOTO XIMIYHOIO OyJ0BOIO — TMOXiAHI (DEeHUIaIKUIaMiHy, MOX1IHI
JTUT1IPOTIPUINHY, TOX1AHI AUQeEHUITInepa3uny, moxiadi 6en3oriazuny [3].

Cepen tunoBux HeOaxkaHuxX peakilii mpu 3actocyBaHHi bKK MoxHa BuUaiuTH
3aMaMOpPOYCHHSI, TOJOBHHM OU1b, MPUITUBU Ta TepudepuydHi HAOPSKH, TPUUOMY
4acToTa MpOsIBY HAOPSIKIB 3a NaHUMU pi3HUX aBTOpiB focsirae 10-30% [4], Toal sk
3amop, BTOMa Ta Opaaukapjis OiIble TMOB's3aHl 3 HEAUTIAPONIPUIAHOBUMHU
npernapataMu. 3arajibHa 4acToTa MOOIYHHUX MOJKE KOJUBATHUCS B IIUPOKHX MeEXKax
(manpuknan, 8-17%) 3aexxHO Bl IOCHIKEHHS, (AKTOPIB Mall€EHTa Ta J03yBaHHS
npenapary, npuuomMy OUIbLI CEpo3HI MpoOIeMH, Takl SK TSKKa TINOTEH31s abo
0JioKaga ceplis, 3yCTpIyaroThCs pijiie, ajie MoxJIHBI [5]. Taki HebaxkaH1 peakiiii mpu
3acrocyBanHI BKK dacTto 0OMexyroTh X MEpeHOCUMICTh Ta MOJAIbIIE 3aCTOCYBAaHHS
Mali€HTaMu, 3HIKYIOYH KOMITJIAEHC MAIlIEHTIB.

Opnieto 3 HeOaxaHWX peakiii, ska BuHukae npu npuiiomi BKK, 3oxpema
HipenumiHy Ta aMJIONWITIHY, € TINepIUiasis sceH, abo JiKapChbKO-1HAYKOBaHa
rinepmiasis siced (drug-induced gingival overgrowth) [6,7].

3a JaHUMHU eMiIeMIONIOTIYHUX JTOCHIKEHb, YacTOTa Tinepruiasii siceH Ha Tl
npuiiomy amionuminy (Tpere nokoniHHs nurigponipuanHoBux BKK) cranoButh
npu6sm3Ho 1,3—4,2 % cepen maii€eHTiB, SKi NPUUMAIOTh MIpenapar MpoTArOM KiIbKOX
MICSI[IB, XO4Ya OKpemi cepii BHUIAIKIB Ta JOCHIIPKEHHS TMOBIAOMIISIIOTH IIPO
Bapia0eIbHICTh YACTOTH 3aJIEKHO BiJl TPUBAJIOCTI, 103U Ta CYMyTHIX (akTopiB [7,8].
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3 ornsAy Ha MOTEHIIMHWIA BIIUB 1€l MOOIYHOI peakiii Ha SKICTb TIri€HU
MOPOKHUHU POTA, MPOrpEeCcyBaHHs 3aXBOPIOBaHb TKAaHWH MAapOJOHTA, €CTETHKY 1 SIK
HACJIJOK TIOTIPIICHHS Tepediry cepreBO-CyJAMHHOT MaTOJIOTii Ta SKOCTI JKUTTA
Nalli€HTIB, CBOE€YACHA J1arHOCTUKA Ta MIKIUCIUIUTIHAPHE BEJACHHS TaKUX TAIlIEHTIB €
aKTyaJIbHOIO MPOOJIEMOIO CTOMATOJIOTTYHOI MPAKTUKH.

MeTta po6oTH: OIIHUTH KIIHIYHI MPOSBU aMJIOJUIIH-1HIYKOBAHOI TinepIuiasii
SICEH Ha MPHUKJIAJl cepli BUMAIKIB 1 3alPOMOHYBATH JITOPUTM A1l CTOMAaTojora mpu
BUSIBJICHHI ITi€] ATOJIOTII.

Marepiaiam i meToau.

Jlo cepii BKIIOYEHO 3 TAIEHTIB BIKOM 52—68 pOKIB 13 BCTaHOBIEHOIO
apTepilaJIbHOIO TIMEePTEH31€10 Ta/abo 1MEMIYHOI0 XBOPOOOIO ceplis, K1 TpuBajo (Bix 6
MicsliB A0 4 pokiB) mpuitmManu amiogumiH |y jgo3ax 5-10 wr/mo6y. Ha
CTOMATOJIOTITYHOMY MPUHOMI IPOBOIMIIN:

o 30lp aHamMHe3y 13 aKLUEHTOM Ha JIKapChbKi 3aco0M, sIKI MpUHAMae Malle€HT
(mo3yBaHHsI, KPaTHICTh MPUAOMY, TPUBAJIICTh TEparii);

¢ CKapru MamieHTiB (TPYIHOIII 3 )KyBaHHSIM, KPOBOTOUUBICTh SICEH, €CTETUYHUIN
TUCKOM(DOPT, HETIPUEMHI BIIUYTTSI MPU KOHTAKTI IIITKH 3 SICHAMH);

e KJIHIYHUHN OIJIAJl CTaHy MapOJOHTY (OIlIHKA KOJbOPY, KOHTYPIB, CTPYKTYpH
SICEeH, MapOJIOHTATBHUX KUIIIEHb, KPOBOTOUHUBOCT1);

e TAapOJOHTAJIbHA JlarHOCTUKa (IIMOWHA 30HJyBaHHS, KPOBOTOYMBICTH MpHU
30H/yBaHHI);

o (OTOAOKYMEHTAIlisl TATOJIOTIYHUX 3MiH;

« mnpodeciifHa ririeHa MNOpoOKHUHU POTA, BKIIIOUAIOYH MEXaHIYHE BUJATICHHS HAJl-
Ta Mija’ICEHHUX 3yOHMX BIJKJIaJ€Hb, HABUYAHHS Nal[l€HTa MPABUJIbHIN Tiri€H1 (YUCTKA
IIITKOI0, MI?)K3YOHI €proHOMIYH1 3aCO0N);

e OILIIHKA JUHAMIKH MICIIs TOYATKOBOT'O JIIKYBaHHS.

Y  Bcix  mamieHTiB  OyJIO  BCTAQHOBJEHO  YacOBUM  3B’SI30K  MIXK
MOYAaTKOM/TIPOJIOBKEHHSIM IPUHOMY aMJIOJUIIIHY Ta PO3BUTKOM TinepIuiasii SceH, 1o
JI03BOJIMJIO BUBHAUUTH MTPUUMHHO-HACIIIKOBUMN 3B’ SI30K.

Pe3ynbTaTH J0CHIIZKEHHS.

Kniniunuii eunaoox 1. Tlamient 58 p., AU Il cranii, ammoaumin 10 mr/go0y
npoTsrom 2 pokiB. Ckapru Ha KPOBOTOUMBICTH CEH, TUCKOMGOPT MPHU YUIIEHH1 3y0iB,
ecteTuuHuil nedext. Bussieno nudysHy (iOpo3Hy rinepruiasito siceH (poHTAIbHOI
JUJISTHKY HUKHBOI 1ieneny (tadsn.l).

Kniniunuii eunaoox 2. IanienTtka, xxinka 65 p. 13 Al' ta IXC, amnoaumnin 5 mr/no0y
8 micsawiB. Ckapru Ha MOMIpHUN TUCKOMQOPT Ta yTpyIAHEHHS TirieHn. O0’€KTUBHO —
JIOKaJi30BaHa TINepIuiasis sICeH Yy JUISHLI BEpXHIX PI3UIB 1 1KOJ, MOMipHA
KPOBOTOYMBICTH (TabI.1).

Kniniunuii  eunaoox 3. llamient, 4YomoBik 52 p. 13 KOMOpPOIAHOIO
Kap10BaCKyJISIPHOIO matosorieto, amnoaurid 10 mr/no0y 4 poku. Ckapru Ha 3HAYHHMA
HENPUEMHUN €CTeTUYHUN BUIJISIA Ta TPYIHOLI MiJ yac mpuiomy iki. OOCTEKEeHHs
MOKa3aJI0 TeHepaTi30BaHy TiNepruia3ito 3 SBHUMH (DIOPO3HUMU KOMIIOHEHTaAMHU Ta
HASIBHICTIO TAPOJJOHTAIbHUX KHIIIEHb (Ta0u. 1).
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Taoaunga. 1

KiiHiko-1mapoqoHTOJIOT1YHA XapaKTEPUCTHKA MAII€EHTIB 13 MEAMKaMEHTO3HO-
1HTyKOBaHOIO TiIepIuIa3i€ro SICeH Ha TJI MPUMOMY aMJIOAUIIIHY

[TapameTp Knminiyauit Kniniuauit Kminiyauit
BUITAJIOK 1 BHUIIAJIOK 2 BHUITIAJIOK 3
Bixk, crath 58 p., go. 65 p., XKiH. 52 p., 4o
CynyTHs AT II cramii AT, IXC Komop6inna
MaTOJIOT1S Kapi0BacCKyJsipHA
TIATOJIOT15T
[Tpenapar Awmitoquin AMIIOOAIIH AmItoquInu
Jlob6oBa 11o3a 10 mr 5 mr 10 mr
TpuBanicts 2 poku 8 MicIIiB 4 pokun
IPUAOMY
OcHOBHI cKapru KpoBoTouunBicTh [TomipHUit 3HaYHUU
ACEH, TUCKOM@OPT | AUCKOMPOPT, €CTETUYHHN
pu TITi€H], | yTPYJHEHHS nedeKT, TpyAHOLI
€CTETUYHHN TririeHu npuiiomy ixi
nehexT
Jlokamizaris ®poHTaNbHA Bepxui pisui  Ta | ['enepanizoBana
rinepriasii JUISTHKa  HUKHBOI | ikja (13-23)
mesnenu (33-43)
Xapakrep HudysHa, JlokamizoBaHa, I'enepanizoBana, 3
rinepriasii ¢$16po3Ha ¢$16po3Ho- BUPAKEHUM
3ananbHa (b16po3HUM
KOMITOHEHTOM
Cran scen [1mpHI, onino- | [lomipHo [1mbHI,
pPOXKeEBI, HaOpsIKII, MOTOBIIEHI,
MapriHajibHa MapriHaJIbHHUM YaCTKOBO
rinepemis T1HTIBIT NEPEKPUBAIOTH
KOPOHKH
I'muOuna 34 MM | 2,5-3 MM 4-6 MM
NapoOJOHTAIBHUX | (TICEBIOKUIIICH]1)
KHIIICHb, MM
Brpara kniniyHoro | BincyThs BiacyTtus HasBHa B oxpemux
OPUKPITJICHHS JUJISTHKAX
Iagexc 25% 15 % 45%
KPOBOTOYUBOCTI
npu  30HAYBaHHI
(BOP), %
Xapakrep [TomipHa, Cnabxo Bupaxkena | [{udysna, momipHo
KPOBOTOYHBOCTI BIJICTpOYEHA BUpaKEHA
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VY Bcix BuUmaakax Micisi MPOBEACHHS Mpo¢eciiiHOi TIri€HH MOPOXHUHHU PpOTa,
IHCTPYKTaXy 3 IHIUBITyaJbHOTO JIOTIISAY 32 POTOBOKO TIOPOKHUHOKO Ta KOHCYJIBTAITi 1
13 Kap/110JI0TOM 3 TIPUBOJTY 3aMIHHM TIperapaTy Ha IHIIWA, BiAMIYaJIOCh MOINIIICHHS
CTaHy TKaHUH TapOIOHTA.

Oo6roBopennsi. Ha miactaBi aHamizy KIIHIYHUX BHUIIAJIKIB 3alpONOHOBAHO
aJTOPUTM J1H JIiKapsi-cCTOMaToJIoTa:

1. JlemanvHuti meouxameHmo3Hull aHamHe3 3 BUCBITICHHSIM TPUBAJIOCTI, JO3HU Ta
BUJy aHTUTINEPTEH3UBHOI Tepanii.

2. Kniniuna oyinka napooornmy 3 (pikcariie€ro BUPaXKEHOCTI TiNepruiasii, HasBHOCTI
3amaJieHHsI Ta MapoIOHTATBHUX KHUIIICHb.

3. Ilpogpecitina ciciena nopoodichuHu poma Ta HaBYAHHS mMailieHTa e()EeKTUBHIN
Triri€eHl MOPOKHUHU POTA B IOMAIIHIX YMOBAX.

4. Cnisnpays 3 Kapoionocom/mepanesmom/cimetinum nikapem 1moJ10 MOXKIUBOTO
nepezisidy  ammucinepmeH3ueéHoi mepanii  (3aMiHa aMJIOJIMITIHY Ha  1HIIMHA
AHTUTINEPTCH3UBHUN MpernapaTr, Hampukiaajg iHrioitopu AIlD abo Onoxaropu
penenTopiB aHrioTeH3uny I, 32 yMOBHU KIIIHIYHOT TOIIIBLHOCTI).

5. llapooonmonociune  nikysamHsi — TpU CTIHKUX  (PIOpO3HUX  3MiIHAX
PO3IIIAIAE€THCS XIPYPriuHa KOPEKIIis MICs Y3rOIKEHHS CUCTEMHOIO JIIKYBAaHHSI.

BucHoBKkH: AMIIOANIIH-1HAYKOBaHA TINEPIUIA3is ICEH — PIAKICHE, ajie 3HauyIle
YCKJIQHEHHS, IKE MOKE CyTTEBO BIUIMBATH Ha (DYHKILIOHAJIBHUMN Ta ECTETUYHHI CTaH
pOTOBOi MOPOXXKHUHU. (CBoO€YacHE BHSBJIEHHS, KOPEKLIS TITE€HIYHOTO CTaHy
MOPOXHUHU POTa Ta MUKIMCUMIUIIHAPHUN MIAX1A 10 MEeperisay MeIuKaMeHTO3HOI
Tepanii J03BOJIAIOTh €PEKTUBHO YMNPABIATH UM CTAHOM 1 MOKPAILIMTH PE3YJbTaTH
JIKyBaHHS. 3 OIVIAJly HA 4YacTOTy 3aCTOCYBaHHS aMJIOJMINIHY Yy KapiOJIOT14HIM
MpaKTULl, CTOMATOJOTIYHI (axiBii MOBUHHI OyTH OO0i13HAHI PO MOXJIUBICTh
BUHUKHEHHS TaKOTO TTOOIYHOTO €heKTYy.
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Construction and demolition waste (C&DW) remains one of the fastest-growing
streams of anthropogenic materials worldwide and across Europe. For Ukraine, which
is currently undergoing a phase of large-scale reconstruction, the establishment of an
efficient and technologically advanced system for managing such waste has become
critically important. This paper presents an expanded case-technology approach aimed
at improving national practices for the management of inert materials. Particular
attention is paid to Japanese recycling models and the potential for their adaptation to
Ukrainian conditions, as well as to innovative technologies and governance
mechanisms required to facilitate the transition of the construction sector toward a
circular economy.

Rapid urban development, intensive reconstruction processes, and the dynamic
functioning of the construction sector generate substantial flows of construction and
demolition waste. In Ukraine, the majority of these materials remain unsorted and are
disposed of at municipal solid waste landfills, leading to soil degradation,
contamination of surface and groundwater, and the loss of valuable secondary
resources. At the global level, C&DW is increasingly examined through the lens of
Earth sciences, as it directly influences landscape transformation, geosystem resilience,
anthropogenic pressure, and material cycles. Contemporary environmental policy
therefore requires the integration of high-technology solutions capable of ensuring
efficient resource recovery and reducing the negative environmental impacts of the
construction sector.

Japan is a global leader in C&DW management, achieving recycling rates
exceeding 90%. This performance has been enabled by a comprehensive regulatory
framework, the widespread application of mobile and stationary crushing technologies,
mandatory on-site sorting during demolition, and digital monitoring of waste flows.
The implementation of similar principles in Ukraine could significantly reduce
environmental pressure on territories, improve the efficiency of material resource use,
and accelerate post-war reconstruction processes. [1]

The objective of this study is to develop and scientifically substantiate a case-
technology capable of improving the C&DW management system in Ukraine through
the integration of innovative recycling technologies and the adaptation of selected
Japanese practices to national conditions. The methodological framework is based on
an analysis of existing construction waste streams and associated environmental risks,
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the identification of technological and infrastructural gaps in the current management
system, a comparison of international recycling models, and the development of a
phased technological-institutional scheme that can be implemented in Ukrainian
regions.

In this study, case-technology is conceptualized as a structured tool for the
comprehensive resolution of complex problems, encompassing system diagnostics,
technological solution modeling, the formation of organizational mechanisms, and the
development of implementation strategies. It comprises three key components:
technological, organizational-managerial, and environmental. Within the technological
component, a central role is assigned to the application of mobile and stationary
crushing units for processing concrete, brick, and asphalt into secondary construction
materials. In addition, the case-technology mpemycmarpues the introduction of
automated sorting lines and pre-sorting technologies at demolition sites, which aligns
with the core principles of the Japanese model. A critical element is the digital
monitoring of waste flows based on electronic manifests, QR-based batch
identification, and GPS tracking of transportation, enhancing system transparency and
minimizing the risks of illegal dumping. [2]

The organizational-managerial component of the case-technology is grounded in
the establishment of a network of regional recycling centers operating under public-
private partnership schemes, as well as in the implementation of licensing and
certification systems for entities involved in the collection and processing of C&DW.
The proposed case-technology advocates the integration of recycling components into
regional development plans and environmental programs, alongside the gradual
introduction of mandatory quotas for the reuse of secondary materials in construction.
The environmental component is aimed at reducing anthropogenic pressure on land
resources, preventing groundwater contamination, and restoring degraded areas
through the use of recycled aggregates for land reclamation and soil stabilization. [3]

Japanese experience demonstrates that the high efficiency of construction waste
management systems is achieved through stringent legislation, comprehensive control
over all stages of material flows, the use of compact high-performance crushing
equipment, automated sorting complexes, and the development of markets for
secondary products. All of these elements can be adapted in Ukraine, particularly in
the context of the large volumes of construction activities required for infrastructure
recovery following destruction. [4]

Prospects for Ukraine encompass environmental, technological, and socio-
economic benefits. Key environmental outcomes include reduced landfilling of
C&DW, lower levels of soil and water pollution, the restoration of disturbed areas, and
the promotion of sustainable resource use. Technological progress involves the
development of an extensive recycling infrastructure, the deployment of modern
crushing and sorting facilities, and the digitalization of waste management processes.
Socio-economic effects are reflected in job creation, reduced construction costs
through the use of secondary materials, and the harmonization of the national system
with European circular economy approaches. [2]
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The integration of case-technology with innovative Japanese practices forms a
comprehensive pathway for modernizing the construction and demolition waste
management system in Ukraine. The adoption of mobile crushing technologies,
automated sorting systems, and digital control of material flows enhances
environmental safety, reduces pressure on land resources, and accelerates sustainable
reconstruction. [3] The proposed model demonstrates a high potential for scalability
and aligns with global trends in the development of Earth sciences and the circular
economy.
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This article examines the influence of the government debt market on key
macroeconomic indicators of the Republic of Moldova, including GDP growth,
inflation, interest rates, exchange rates, and financial sector stability. [1][2]. Using
statistical data from 2015-2024, the study evaluates how changes in public debt levels,
debt structure, and borrowing conditions shape the country’s economic trajectory. [1].
Empirical evidence shows that Moldova’s public debt increased from 28.4% of GDP
in 2019 to 34.8% in 2023, while external debt continues to represent around 60% of
total public debt, amplifying exchange rate and refinancing risks. [1][2].

The government debt market plays a central role in financing budget deficits and
ensuring macroeconomic stability. For Moldova, a small open economy with structural
constraints, public debt dynamics significantly affect the cost of borrowing, investment
flows, inflation, and currency stability. [1][2].

Between 2015 and 2023, Moldova’s public debt fluctuated between 26% and
35% of GDP, reflecting both internal fiscal pressures and external shocks, including
the COVID-19 pandemic and energy price crises. [1][2]. The growth in debt was
accompanied by rising interest rates and increased dependence on foreign lenders. [1].

Keynesian Perspective: Government borrowing stimulates aggregate demand.
Moderate debt levels may support GDP growth.

Neoclassical Theory: Excessive public debt (typically above 40-45% of GDP for
developing countries) causes crowding-out of private investment.

Debt Sustainability Framework (IMF): Debt is sustainable if the government can
service obligations without compromising economic stability.

Modern Financial Theory: Government securities influence monetary
transmission, liquidity, and banking sector behavior.

Overview of Moldova’s Government Debt Market

Table 1.1.1
Public Debt Indicators of the Republic of Moldova (2018-2023)
Year Public Debt (% of|External Debt (% of|Domestic Debt (% of Public
GDP) Public Debt) Debt)
2018 |29.2% 57% 43%
2019 |28.4% 58% 42%
2020 |32.5% 63% 37%
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Year Public Debt (% of|External Debt (% of|Domestic Debt (% of Public
GDP) Public Debt) Debt)
2021 (33.8% 65% 35%
2022 (34.3% 62% 38%
2023 |34.8% 60% 40%

Public debt as % of GDP: Key observations: Debt jumped by percentage points in
2020 due to COVID-19. Debt remained elevated due to energy crisis and inflationary
pressures in 2022-2023.

Table 1.1.2
Debt Structure
Component Share (2023)|Notes
External public debt |~60% Mostly loans from IMF, World Bank, EU
Domestic public debt||~40% Government securities market

Additional facts:

o 65-70% of external debt is denominated in EUR and USD.

« Domestic securities issuance rose from 4.1 billion MDL (2018) to 11.6 billion
MDL (2023).

Interest Rates and Maturity. Average yield on government securities increased
from 4.7% (2019) to 8.9% (2022). In peak periods of monetary tightening (2022),
auction rates reached 18%. Average maturity of domestic government securities
remains short: 1.4—1.8 years. Short maturities increase refinancing risks. Impact of
Government Debt on Macroeconomic Indicators Economic Growth

Empirical studies indicate that growth slows when debt approaches 40-45% of

GDP.
In Moldova: Growth was strong at 4.6% in 2017 and 3.7% in 2019, when debt levels
were moderate. GDP contracted by -7.0% in 2020 and -2.3% in 2022, during periods
of high borrowing needs and external shocks. Investment declined by 12% in 2022,
partially due to high interest rates increasing borrowing costs.

Inflation in Moldova is highly sensitive to: external debt pressures; exchange rate
depreciation; monetary tightening in response to fiscal expansion.

In 2022, inflation reached 34%, the highest in two decades, influenced by: rising
global energy prices, increased government borrowing, exchange rate pressures from
external debt.

High inflation pushed the National Bank of Moldova to raise the policy rate to
21.5%. Interest Rates Government debt influences market interest rates through
competition for liquidity. Government yields increased from 5% (2018) to 9-12%
(2022). Peak auction rates reached 18% in mid-2022. Higher government borrowing
pushes up credit costs for the private sector. The cost of servicing debt grew to 4.1%
of the national budget in 2023. Exchange Rate Dynamics Because 60% of Moldova’s
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public debt is external and denominated in foreign currency: A 12% depreciation of
the leu in 2022 increased debt servicing obligations by over 1.1 billion MDL. Debt-to-
GDP ratio rises with every episode of currency weakening.

Exchange rate volatility is therefore a major fiscal vulnerability.

Financial Sector Stability The domestic debt market provides instruments for
liquidity management. Government securities account for ~22% of total banking assets
(2023). Banks increased holdings of government bonds by 35% between 2020 and
2023, reflecting rising yields. However, limited market depth restricts capital market
development. Risks and Vulnerabilities Short-term risks Rapid increases in interest
rates. High refinancing needs due to short maturities. Medium-term risks

Excessive reliance on external borrowing. Exposure to exchange rate shocks.

Long-term risks Rising debt service burden: projected to reach 5% of the budget
by 2026. Potential reduction in investment and economic growth. Increased fiscal
fragility and credit rating pressure.

Policy Recommendations: Extend the maturity profile of government securities
Reduces refinancing risk and stabilizes interest costs. Deepen the domestic debt market
Encourage participation of pension funds, insurance companies, and foreign
institutional investors. Increase the share of leu-denominated debt Lowers exposure to
exchange rate volatility. Improve transparency and predictability of debt issuance
Regular publication of auction calendars and medium-term strategies. Enhance
coordination between fiscal and monetary authorities Reduces macroeconomic
overheating and stabilizes expectations. Develop a long-term debt sustainability
strategy Aligned with IMF/World Bank methodologies.

The government debt market significantly influences Moldova’s macroeconomic
performance. Rising debt levels and heavy reliance on external borrowing make the
economy sensitive to exchange rate swings, interest rate increases, and external shocks.
Strengthening the domestic market, improving debt management, and enhancing fiscal
discipline are essential for improving economic resilience and ensuring long-term
stability. [1][4].

The analysis confirms that the government debt market plays a crucial role in
shaping the macroeconomic performance of the Republic of Moldova. Changes in the
volume, structure, and cost of public debt have a direct impact on economic growth,
inflation, interest rates, exchange rate stability, and the resilience of the financial sector.
The empirical evidence demonstrates that rising public debt, especially its high external
component, increases the economy’s sensitivity to exchange rate fluctuations and
external shocks.

The dominance of external borrowing and the short maturity of domestic
government securities elevate refinancing and fiscal risks, while periods of rapid debt
accumulation are associated with higher inflationary pressures and increased
borrowing costs for the private sector. At the same time, government securities remain
an important instrument for liquidity management in the banking system, highlighting
the dual role of public debt as both a stabilizing and risk-generating factor.

Overall, the findings indicate that maintaining debt sustainability is essential for
macroeconomic stability in Moldova. Strengthening the domestic government debt
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market, extending debt maturities, increasing the share of leu-denominated
instruments, and improving coordination between fiscal and monetary policies are key
priorities. Implementing a long-term debt management strategy aligned with
international best practices will enhance economic resilience, reduce vulnerability to
external shocks, and support sustainable economic growth.
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Fiscal sustainability is a fundamental condition for the long-term stability of public
finances, particularly in emerging economies exposed to structural vulnerabilities,
demographic change, and economic volatility. According to international research
(Tanzi, 2011; Bird & Zolt, 2015), sustainable tax revenues are essential for maintaining
macroeconomic stability, ensuring continuity of public services, and supporting
economic development.

For the Republic of Moldova, where the budget system strongly depends on
consumption-based taxation, ensuring stable and predictable tax revenues is a strategic
priority. The country faces challenges such as structural dependence on VAT, a
shrinking labor force, external shocks, and a significant informal sector (IMF, 2023;
World Bank, 2024).

This article provides a comprehensive evaluation of the determinants affecting
Moldova’s tax revenue stability, drawing on international best practices and empirical
assessments of fiscal sustainability. The objective is to highlight structural,
macroeconomic, and institutional factors that influence revenue stability and to outline
policy directions for enhancing fiscal resilience.

Classical and modern theories of public finance (Musgrave, 1959; Stiglitz, 2015)
emphasize that the sustainability of tax revenues is determined by the structure of the
tax system, efficiency of tax administration, and responsiveness of revenues to
economic dynamics.

Research literature identifies three principal determinants of tax revenue stability:

1. Structural tax composition — the balance between direct and indirect taxes
(OECD, 2023).

2. Revenue elasticity — sensitivity of tax collections to GDP, consumption,
imports, and labor income (IMF, 2019).
3. Institutional capacity — efficiency of tax administration, digitalization,

compliance enforcement, and transparency (TADAT, 2023).

International studies show that overreliance on VAT increases fiscal vulnerability,
especially in small open economies (Keen, 2013). Moldova, where VAT contributes
over 40% of total tax revenues (Ministry of Finance, 2024), exhibits exactly such
dependency.

Empirical assessments by the World Bank (2024) indicate that Moldova's tax
revenues are highly sensitive to fluctuations in consumption and external trade. VAT
and excise duties remain the primary contributors to the national public budget, making
revenue flow vulnerable during economic downturns.
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Corporate income tax demonstrates high cyclical instability, similar to trends
observed in other transition economies (IMF, 2023). Demographic decline and labor
migration further limit the growth of personal income tax revenues.

Table 1
Key Determinants of Tax Revenue Sustainability in Moldova
Determinant Description Impact Reference
Level
Tax N structure Dorplnance of VAT and High OECD (2023)
composition excises
Revenue elasticity Strong sensitivity to GDP & High IMF (2019)
imports
: World Bank
_2No
Informal economy 25-30% of GDP High (2024)
Tax ~ administrationyr 4 for modernization  |Medium  |[TADAT (2023)
efficiency
. Migration &  declining|,.
Demographic factors workforce High UNDP (2022)

High dependence on external

trade High IMF (2023)

Economic structure

Low tax discipline in several

Medium OECD (2022)
sectors

Compliance culture

Limited counter-cyclical

tools Medium EC (2023)

Fiscal policy framework

International experience suggests several strategic directions:

1. Diversification of revenue sources

Increasing the role of direct taxes and broadening tax bases strengthen revenue
predictability (OECD, 2023).

2. Digitalization of tax administration

Countries with advanced digital tax systems show higher compliance and lower
collection gaps (IMF, 2023; TADAT, 2023).

3. Development of counter-cyclical fiscal tools

Automatic stabilizers, such as earned-income credits or flexible excise
mechanisms, help maintain fiscal stability during downturns (EC, 2023).

4. Reduction of the informal economy

Simplified taxation for small businesses, incentives for electronic payments, and
improved monitoring reduce informality (World Bank, 2024).
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5. Institutional modernization

Strengthening inter-agency cooperation and analytical capacity enhances the
effectiveness of fiscal governance (OECD, 2022).

Moldova’s fiscal sustainability remains vulnerable due to structural imbalances,
high elasticity of revenue flows, and institutional limitations. Overdependence on
VAT, combined with demographic pressures and a large informal sector, exacerbates
revenue volatility.

The analysis confirms that improving tax revenue sustainability requires:

— diversification of tax sources;

— strengthening tax administration;

— reducing informality;

— developing counter-cyclical fiscal policies;

— modernizing institutional frameworks.

These measures align with international best practices and can significantly
enhance Moldova’s fiscal resilience.
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AHTHUKPHU30BI CTPATETIII YIIPABJIIHHA
OIHAHCOBHUMHU ITOTOKAMHA

bab6enko Biaaauciaas
AcmipaHT
HamionanpHu#t TeXHIYHUN YHIBEPCUTET “XapKiBCbKUM MOMITEXHIYHUN IHCTUTYT”

B ymoBax cydacHOi €KOHOMIYHOI HEeCTaOlIbHOCTI, BOEHHHX PH3HKIB,
1HQIALIMHUX TPOIIECIB Ta KOJIMBAaHb PUHKOBOTO CEPEIOBHINA MUTAHHS €(PEKTHBHOTO
ynpaBiiHHS (iHAHCOBUMH IMOTOKaMU MiANPUEMCTB HabyBae ocoOnuBoi Baru. Kpnzosi
SBUINA, MO0 CYNPOBOMKYIOTh HAIlIOHAIBHY Ta CBITOBY €KOHOMIKY, TPH3BOIATH [0
MOPYIIEHHS CTA0LIBHOCTI (PIHAHCOBUX CHUCTEM, YCKJIAIHIOIOTH JIOCTYH J0 KaIliTaly,
3HMKYIOTh JIIKBIJIHICTH 1 MIIBUILYIOTh PU3UKH OaHKPYTCTBA MIANPHEMCTB. Y TaKUX
yMOBax KIIIOUOBUM (DaKTOPOM PO3BUTKY OI3HECY CTa€ aHTHUKPU30BE YIMPABIIHHS
(1HaHCOBHMHM IOTOKaMH, siK€ 3a0e3ledye 3JaTHICTh OpraHi3alii aganTyBaTUCA 10
30BHIIHIX BUKJIUKIB 1 30epirati (iHaHCOBY CTiHKicTh. OcoOnuBOi yBaru HalyBae
MUTaHHS 3a0e3MeUeHHs JIKBIAHOCTI, IJIATOCIPOMOKHOCTI Ta ONTHMI3aIlli BUTpAT,
ajpke came BiJ ITUX (PaKTOpPiB 3alIeKUTh 3AaTHICTh MiANPHUEMCTBA (PYHKIIIOHYBATH
0e3mepebiitHo HaBITh y Tiepiof] MMOoKUX Kpu3. EdekTuBHE aHTUKPU30BE YIIPaBIiHHS
(h1HaHCOBUMH TTOTOKAMU JI03BOJISIE HE JIUIIIE CTA01T3yBaT! (hJiHAHCOBUI CTaH KOMIIaHI{,
a ¥ CTBOPUTH OCHOBY JUIS ii MOJAJBIIOTO 3POCTAHHS, IMJABUIICHHS 1HBECTHUININHOT
MPUBAOIMBOCTI Ta KOHKYPEHTOCIPOMOKHOCTI MIANPUEMCTB Ha PUHKY Yy CKJIAJHUX
€KOHOMIYHUX YMOBax, III0 OCOOJIMBO BAXKJIMBO JJIsi €KOHOMIKM YKpaiHU B MeEpiof
MICJISIBOEHHOTO BIJTHOBJIEHHS Ta 1HTErpaIlii 40 €BPONEUCHKOTO PUHKY.

AHTHUKpPH30B1 CcTpaTerii ynpasiaiHHA (pIHAHCOBUMHU MOTOKAMU MiINPUEMCTBA —
1€ KOMIUIEKC MPEBEHTUBHUX (MPOQPUIAKTUYHMX) 1 PEAKTUBHHUX (CTaOUTI3AI[IiHUX)
3aX0/l1B, CIIPSIMOBAHUX Ha 3a0€3MEUEHHSI MJIaTOCIPOMOXKHOCTI Ta JIIKBIAHOCTI KOMITaHi1
B YMOBaxX €KOHOMIYHOI HECTAOUTLHOCTI YM (J1IHAHCOBOI KPU3H.

JIns mocsATHEHHSI ITUX IIJICH 3aCTOCOBYETHCS HU3Ka 1HCTPYMEHTIB, Cepell SIKUX
KIIIOYOBUMHU € OIO/DKETYBaHHSA 1 KOHTPOJIb BUKOHAHHS (PIHAHCOBUX IUIAHIB, IO
JI03BOJISIE CBOEYACHO pearyBaTd Ha BIAXWICHHS BIJ 3aIlUIAHOBAHUX ITOKAa3HHUKIB.
BaxxnuBe 3HaueHHs Mae Keun-(ioy-aHami3, SKui 3a0e3rneuye JAeTalbHe BiIACTEKCHHS
HaJIXOMKCHb 1 BUTPAT TPOIIOBUX KOIITIB Ta BUSBICHHS IMOTCHIIHHUX MpoOieM 13
mikBigHicTIO. DiHAHCOBE MOCIIOBAHHS CIICHAPIiB PO3BUTKY IMOMIM JOmOMAarae
MPOTHO3YBaTH BIUIUB MOXJIMBUX KpPU30BUX CHUTyallld Ha (iHAHCOBUH cTaH
MiIIPUEMCTBA Ta BHU3HAYaTH ONTHMaJbHI IIIAXM pearyBaHHA. JlomaTkoBo
3I1ACHIOETHCS (DIHAHCOBHUI MOHITOPUHT PU3UKIB — BaFOTHUX, KPEAUTHUX, PUHKOBUX,
M0 [JO3BOJIsI€ 3amo0lraTi HETaTUBHUM  HAaCHIAKaM KOJIMBAaHb 30BHIIIHBOTO
cepenoBuia. BaxiuBuM ejneMeHTOM € BUKopucTaHHs cucteMu KPI (kirouoBux
MOKa3HUKIB €(EeKTHUBHOCTI), sika 3a0e3reuye 00’ €KTHBHY OLIHKY pe3ylIbTaTUBHOCTI
YIPaBIIHCHKUX pillieHb y cdepi piHaHCIB. 3 ypaxyBaHHSM HaBEJIECHUX 1HCTPYMEHTIB
JIOIIUTBHO BUOKPEMHUTH OCHOBHI (OpPMH aHTHUKPU30BHX CTpaTerii yMpaBIiHHS
(hiHaHCOBUMM TTOTOKAMH, SIKi TIPEJICTABICHO B Ta0I. 1.
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Tabmuis 1.
dopMH aHTUKPHU30BUX CTpaTerii ynpapiiiHHI (PiHAHCOBUMHU MTOTOKaAMU
dopma 3axongu
CKOPOYEHHS BUTpPAT 1 Hee(DEKTUBHUX HAIPSIMIB
dinaHcoBa (pinancysanus,
crabutizari M1JIBUIIICHHS 00OPOTHOCTI aKTHUBIB;

pecTpyKTypH3allis O0priB

dbopmyBaHHS pe3epBHUX (HOH/IIB;

JIiKBiTHICTH onTUMIi3alis rpadiky MIaTexis;

KOHTPOJIb Ie0ITOPCHKOT Ta KPEIUTOPCHKOI 3a00PrOBaHOCTI

MOIIIYK HOBUX JKepen (piHaHCYBaHHS (KpEIUTH,

3,aﬂyquHﬁ 1HBECTOPH, TPAHTH);
(biHaHCOBUX . . :
: J13UHTOBI Ta ()aKTOPUHTOBI OIEpalrrii;
pecypciB D :
eMicisl [[IHHUX NarepiB
. PO3LIMPEHHS PUHKIB 30yTy;
Jlusependikanis 3aJTy4eHHS KIJIbKOX JDKEpEN JJOXOIB;
IIOTOKIB y T P T
nepepo3noALT (PiHaHCOBUX MOTOKIB MK TPOEKTaMU
.| omTuMizallis opraizaniiHoi CTpYKTYpH;
Pecrpykrypu3zais C . ..
Gissecy npoAax a0o JIKBIJALld HENPUOYTKOBUX IMIIPO3/1IIIB;

neperisi/ IHBECTULIIHOTO mopTdes

Peanizaiisi aHTMKpU30BOi cTparerii BiOyBaeThcs noetanHo. Ha mepmomy etami
— JIIarHOCTUIIl KPU3H — 31ACHIOETHCS paHHE TTONEPEIKEHHS MIJIIXOM PETYJIIPHOTO
MOHITOPUHTY (PIHAHCOBUX MOKA3HUKIB (JIIKBIIHICTb, IUIATOCIIPOMOXKHICTh, Z-paxXyHOK
AnbTMaHa, KOe(DIIieHT TMOKPUTTS BIJCOTKIB) JJIsI BUSABJICHHS 'ClIaOKuUX CUTrHamiB"
¢inancoBux TpyaHouwiB. Hactynuuii eranm — po3poOka crparerii, 10 nependayae
BUOIp OoNTUMAJIbHOI KOMOIHAIlT 3aX0/1B, BIJMOBIAHO A0 CTajli Ta IMUOMHU KpU3u. Y
(a3i excTpeHoi crabutizarii (crisis management) miAIPUEMCTBO BIIPOBAIXKY€E HEraiiHi
i1 171 BiTHOBJICHHSI TUIATOCITPOMOYXHOCTI, 30KpeMa 3YNHUHSIE BC1 HEKPUTHYHI TIJIaTEeX1
Ta ONTUMI3Y€E TPOIIOBI MOTOKH. Jlam Hactae eTamn (piHAHCOBOTO O30POBJICHHS, KU
nependaydae peanizalilo cepeaHbO- Ta JOBFOCTPOKOBHUX CTPATErii, CIPSIMOBAaHUX Ha
BITHOBJICHHS (DIHAHCOBOi CTIMKOCTI, ONTHUMI3AIlI0 CTPYKTypd KamiTalay Ta
MOKpPAIEHHS! YOpPaBJiHHSA TPOLUIOBUMHM TOTOKaMHU. 3aBeplIaJbHUM €TaloM €
MMOCTKPU30BE YIIPABIIHHS, KOJU (POPMYETHCSI HOBUM, O1TBINT CTIHKMIA (hiHAHCOBUM TJIaH
Ta I1HTETPYETHhCS CHUCTEMA AHTUKPU30BOI'O MOHITOPUHTY B MOCTIMHY AiSUIBHICTD
M1IITPUEMCTBA.

OuikyBaHUMH pe3yJIbTaTaMH BIPOBA/DKEHHS AHTUKPU30BUX CTpaTerii €
BIIHOBJICHHSI  IUIATOCIIPOMOKHOCTI Ta (PIHAHCOBOI  CTIMKOCTI  MIANPHUEMCTBA,
MIJBUILEHHS €(PEKTUBHOCTI BUKOPUCTAHHS (PIHAHCOBUX PECYPCIB, 3HUKEHHSI PU3HKIB
OaHKpYTCTBa, IOCUJIEHHS I0BIPU 3 OOKY 1HBECTOPIB 1 MAPTHEPIB, @ TAKOK POPMYyBaHHS
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rHY4YKOi ()iHaHCOBOi TOJITHKH, 3/aTHOI 3a0e3MeYuTH CTAOUIBHUM pPO3BUTOK Y
MalOyTHBOMY.

BaxnuBoI0 CKIIaIOBOI0 aHTUKPU30BOTO YIPABIIHHS € BIPOBAKEHHS METOIMK
KOHTPOJIFO  JIIKBIIHOCTi, IIJIATOCIIPOMOKHOCTI Ta HMOBIPHOCTI OaHKPYTCTRA.
Perynspuuii ¢iHaHCOBUN MOHITOPUHT 13 BUKOPHUCTAHHSM KOE(]IIIEHTHOTO aHasi3y
(30Kpema, MOKa3HUKIB MOTOYHOI, IIBUIKOI JIIKBIIHOCTI, Z-paXyHKy AJIbTMaHa) Ja€
3MOTy CBO€YACHO BHSIBJISITU HETATHUBHI TEHJICHIIII Ta 3aro0iraTi po3BUTKY KPHU30BHX
MPOLIECIB.

Takum unHOM, e(EeKTHBHE AHTHKPHU30BE YMPaBIiHHSA (IHAHCOBUMH MOTOKAMU
0a3yeTbcs Ha TOETHAHHI KOMIUIEKCHOTO (DiHAHCOBOTO aHali3y, SKUH Ja€ 3MOTy
OLIIHUTU DPEaJbHUI CTaH MIANPUEMCTBA; PECTPYKTypu3alii (piHAHCOBUX IMOTOKIB 1
OoproBux 3000B’si3aHb ISl 3HUKEHHS HABaHTaXKEHHsSI Ha OIOHKET; ONTUMI3aIlil
BUTpAT, CIHPSIMOBaHOI Ha 30€pexeHHs pecypciB 0e3 BTpaTh e¢dEeKTUBHOCTI,
CTpAaTEriuHOTrO0 IUIAHYBaHHS, 1[0 BU3HAYAE MPIOPUTETH PO3BUTKY; @ TAKOK CUCTEMHOTO
KOHTPOJIIO PHU3MKIB, SKUM 3abe3nedye (iHAHCOBY CTaOUIBHICTh y JIOBTOCTPOKOBIM
MEPCHEKTUBI. 3aCTOCYBaHHS WX MIAXOAIB y KOMIUIEKCI TI03BOJISIE MIANPUEMCTBY HE
JUIIe TOJNOJaTH Kpu3ly, aje W CTBOPUTH MIIHUNA (QYHIAMEHT JJIs CTajoro
€KOHOMIYHOTO 3pOCTaHHS Y MallOyTHbOMY.

Cunucok Jgireparypmu:

1. bmank I. A. ®inancouit menemxMent. K.: Hika-I{entp, 2019. 784 c.

2. llogneprorin A. M. @inancu nignpuemcts. K.: KHEY, 2020. 528 c.

3. CaBunpka I'. B. AHani3 rocnogapchkoi AisIbHOCTI mignpuemctsa. K.: 3HaHH,
2021. 687 c.

4. Bacunuk O. /I, 'pabuyk [. M. ®iHaHCcoBa CTaOULIBHICTH MIAITPUEMCTBA B YMOBAX
kpu3u. // EkoHomika ta nepxkana. 2022. Ne 3. C. 45-49.

5. Kpamapenko I'. O. VYnpapmiHHS (IHaHCOBUMH NOTOKAaMH MiANPUEMCTBA:
cydacHi nmigxonu // @inancu Ykpainu. 2021. Ne 10. C. 12-19.

6. Ky3pmin O. €., Menpauk O. I'. AHTUKpU30BE YIpaBIiHHS MiINPUEMCTBOM.
JIpBiB: HoBuii CBiT-2000, 2018. 320 c.

7. Altman, E. 1. Corporate Financial Distress and Bankruptcy: Predict and Avoid
Bankruptcy, Analyze and Invest in Distressed Debt. New York: Wiley, 2019. 368 p.

8. Myers, S. C., & Brealey, R. A. Principles of Corporate Finance. New York:
McGraw-Hill Education, 2020. 1152 p.

95



ECONOMY
TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

NISIJIBHICTH MCIT YKPATHU B YMOBAX BIMHU:
BUKJIUKHU TA MOXJIUBOCTI

3amyna Caagina CepriiBHa
3100yBay nepmioro (6akagaBpCbKOTO) PiBHS BUIIO1 OCBITH
Jlep>kaBHHI TOPrOBEIHHO-CKOHOMIYHUM YHIBEPCUTET

HaykoBuii kepiBHUK:

Crosnenko Ipuna BacumniBha

K.€.H., IOLIEHT Kadeapu eKOHOMIKHM Ta (PiHAHCIB MiIMPHEMCTBA
Jlep>xaBHUI1 TOPTOBETBbHO-EKOHOMIYHHI YHIBEPCUTET

Mani ta cepenni mianpuemctBa (MCII) cboroaHi € oJHUM 13 HAWBaKIMBIIINX
€JIEMEHTIB YKpaiHChbKOT €eKOHOMiKA. (Came BOHM 3a0e3NeuyloTh CTaOlIbHICTD,
CTBOPIOIOTH OUIBIIICT POOOYUX MICIb, HAMOBHIOIOTH OIOJKETH Ta (POPMYIOThH
KOHKypeHTHe cepenoBuie. Okpim 1poro, MCII 3a3Buyail MIBUIKO pearyroTh Ha
3MiHH, JIETKO a/IalTYIOThCS 10 HOBUX YMOB 1 BIIPOB/KYIOTh Cy4acH1 TEXHOJOTI1. Yce
1€ pOOUTH X KIIFOYOBHUMH YYaCHUKAMU PO3BUTKY PUHKOBHUX BITHOCHH Ta (POPMYBaHHS
CEepEeHbOr0 KIJacy, I110, CBOEI YEPror, CIpusie AEMOKpaTH3alii Ta 3MEHIIEHHIO
COIIIaJIbHOI HEPIBHOCTI y CYCILIBCTBI.

OpmHak po3ropTaHHs TOBHOMACIITA0HOTO BTOPTHEHHS CTajo0 CEPHO3HUM yaAapoM
st 1i€l cepu. barato Manux 1 cepeHIX MiAIPUEMCTB 3MYLIEH1 OyJId MPU3YITUHUTH
poboTy abo CYyTTEBO CKOPOTHTH CBOIO MISUIBHICTh, 10 TPHU3BEJO A0 3POCTAHHS
0e3po0ITTS Ta 3arajlbHOrO MaJIHHA EKOHOMIYHOI AaKTUBHOCTI. Y TakKUX yMOBax
niarpuMka Ta BifHOBIeHHS MCII cTaroTh 0COOIMBO BaXKJIMBUMH, QK€ BlJ IXHBOT
CTIMKOCTI Ta 3[aTHOCTI BIJHOBJIIOBAaTHUCA OaraTo B 4YOMY 3aJI€KUTh EKOHOMIYHE
MaiiOyTHE KpaiHH.

BapTo 3a3HaunTH, 1110 CTPYKTYpa NIATPUEMHHUIIBKOTO CEKTOPY Y KpaiHU BIIPOJIOBK
2014-2022 pokiB Maibke HE 3MiHIOBajgach: OMU3bKO 95 % craHoBwiIM Maui
MIMpUEMCTBA Ta Maibke 5 % cependi [1]. Lle me pa3 miakpecaoe iXHIO 3HATYIIICTh
mist  ekoHomiku. [lompum ckmamni  obctaBunu, yuMmano MCII wHamaraioTbes
MIPUCTOCYBATUCS — PEJIOKYIOTHCSA, IIyKalOTh HOBI PUHKH, IEPEOPIEHTOBYIOTH CBOIO
TUSUTBHICTb.

3 orysAay Ha 11€, PO3BUTOK MAjoro Ta CEPeIHbOTO O13HECY ChOTOJIHI € HE TIPOCTO
€KOHOMIYHHMM TUTAHHAM, a HEOOX1THOI MEPETYMOBOIO JJIsl BiIOYI0BU Ta 3MIITHEHHS
VYkpainu. CaMe TOMy BaKJIMBO CTBOPIOBATH YMOBH, siKi AonoMoxkyTb MCII He nuie
BIDKUTH, a i 3HOBY CTAaTH PYILIMHOIO CUJIOI HALIOTO PO3BUTKY.

[Ilo6 00’€KTUBHO OLIHUTH MaclITaOW BIUIMBY BIMHM Ha AiSUIBHICTH Maiux 1
CepedHiX TMIANPUEMCTB Ta 3PO3YyMITH pEAbHUM CTaH IOTO CEKTOPY, BaXKJIMBO
MpoaHadizyBaTH JWHAMIKY KIIOYOBUX ITOKAa3HUKIB, 110 B1IOOpaxarwTh I1XHE
¢yHkuioHyBaHHA (Tab.1).
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Taomung 1
JlnHamika KIJIbKOCT1 Cy0’€KTIB MIANPUEMHHIITBA Ha TEPUTOPIT YKpaiHu
y 2020-2024 pp.*

HinnpuemcrBa
Pix Ycboro Besnki Cepenni ‘ Maui ‘ 3 Hux mMikpo
on. on. Y% of1. Y% oL, % of1. %

2020 373822 | 512 | 0,1 | 17602 | 4,7 | 355708 | 952 | 307871 | 824

2021 370834 | 610 | 02 | 17502 | 4,7 | 352722 | 95,1 | 304650 | 82,2

2022 261924 | 494 | 02 | 14783 | 5,6 | 246647 | 942 | 206213 | 78,7

2023 307852 | 512 | 02 | 14070 | 4,6 | 293270 | 952 | 254982 | 82,8

2024 285597 | 560 | 02 | 14016 | 49 | 271021 | 949 | 232886 | 8L5
Aﬁsgﬁ;’;ﬁ““ 88225 | 48 | 0,1 | -3586 | 02 | -84687 | -0,3 | -74985 | -09

Tewn 1 936008 | 938 | 100 | 2037 | 42 | 2381 | 03 | 2436 | -1,1
npupocry, %

*/icepeno: cghopmosano asmopom 3a [2]

Ak O6aunmo 3 Tabiuii 1, pi3ke CKOpO4YEHHS 3arajibHOI KiJIbKOCTI Cy0’€KTIB
nianpueMHUOTBAa Ha 88,3 THUC. OJ. € MPSIMUM HACTIAKOM BOeHHUX nofid. [louatok
MOBHOMACIITAOHOrO BTOprHEHHs y 2022 p. COPUYMHHUB PYyHHYBaHHS BUPOOHUYMX
MOTY>XKHOCTEH, OKYIAIlil0 YaCTUHU TEPUTOPiI Ta MAcOBY pesokaiiio OizHecy. Y
pe3yibTaTi 3HayHa YacTWUHA MiJNPUEMCTB HE 3MOIJIA MPOJOBXKUTH MisUIbHICTD, IO
3yMOBUJIO HauOUIbIMi criag came y 2022-2023 pokax. Lle MoxkeMo mpoCTeKUTH HE
JUIIe 3a 3arajibHOHAIIOHAJTHPHUMHU TIOKa3HUKAMH, ajle€ ¥ 3a perioHAIbHUMHU
BIIMIHHOCTSIMH, SIK1 11 YiTKIIIE JEMOHCTPYIOTh MacIlTaOu BIUIMBY BiliHM (puc.1).

Haiimenmni BTpat mutomoi Baru MCII B 3aranbHif KIJTBKOCTI MiANPUEMCTB
3adikcoBaHO y 3axigHuX oOnacTsax. TyT 3HmKeHHs € nomipHuM: JIbBiBcbKka (—4%),
PiBuenceka (—4%), Bonunceka (—5%), Tepuominbebka (—6%) Ta 3akaprarcbka
(-10%). Xoua # w1l PpErioHW BIiAYYJHM BIUIMB 3arajJilbHOHALIOHAJBHUX KPU30BHX
MPOIIECIB, BOHU BAIUIIWINACS Cepell HaWOUIbII CTAaOUIBHUX YacTKOBO 3aBISKH
BHYTPIIIHII Mirpauii Oi13Hecy Ta HaCEJIeHHS .

LlenTpanbHi perioHd AEMOHCTPYIOTh OUIbII BIAYYTHE, ajleé BCE K KOHTPOJIbOBAHE
naginasg. Y  Binnunbkiid, IlontaBcekiii, XMenbHUIBKIN, JIHITPONETPOBCHKIH,
Yepkacrpkiil Ta KipoBorpaacekiil 00J1acTsAX 3HUKEHHS KOJIMBAETHCS B J1aNla30H1 BiJ —
10% mo —15%. Lle cBiAUUTH MPO MOCTYMOBE 3BYKEHHS MIAMPUEMHUIIBKOT aKTUBHOCTI
1111 BIUTMBOM €KOHOMIYHOI HEBU3HAYCHOCTI, ajie 0€3 pi3KuX IMPOBAaIB.

Cxin 1 IliBnens YkpaiHu mpoJIeMOHCTPYBAJIM HAWO1IbIIE CKOPOYECHHSI MMUTOMOT
Baru MCII. Hairnubmi BTpaTH CHOCTEPITalOTECA B peErioHaxX, Oe3mocepeaHbo
ypakeHuX OOHOBHMHM AisIMH Ta OKymnarie€ro. Jlyrancbka 00JacTh MOKa3ye pPeKOpAHE
naninas (—72%), maibke aHanoriuna cutyaiis y Jlonenpkiit (—68%). 3nauHi BTpaTH
XapakTepHI TaKoXK Al XepcoHChKO1 (—69%), 3anopizpkoi (—39%), MukonaiBcbkoi (—
30%) ta XapkiBcbkoi (—25%) obnacreii [3]. Lle BimoOpaxkae sik mpsiMi pyHHYBaHHS
iH(ppacTpykTypu Ta OIi3HEC-aKTHUBIB, TaK 1 MacOBY €BaKyallll0 HAaCEJeHHsS Ta
T1IIPUEMITIB.
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2019-2023

*/icepeno: cghopmosano aemopom 3a [3]

Takum YMHOM JaH1 PUCYHKA LTFOCTPYIOTh YITKY TEHJEHIII0: 10 OJIMKYE PETiOH /10
30H 00MOBHX Jiif a00 TUMUYACOBOT OKYyMaIlii, TO OLJIBIINM € CKOPOUYEHHS TUTOMOI Baru
MCII. 3axigHi TepuTOpii 3aIMIIAIOTHCS BIHOCHO CTAaOUIBHUMHM, TOJI SK CXIJTHI M
M1BJICHHI 00JIaCTI IEPEKUIIN HAHOIBII Pi3KE CKOPOUCHHS YUCEIBLHOCTI M1IPUEMCTB.
Taka auHamika BigoOpaxkae 3arajibHy TpaHcPopMallilo €KOHOMIYHOIO MPOCTOPY
KpaiHM B yMOBaxX BIMHM Ta MIJKPECTIOe MOTpeOy Yy BIJHOBICHHI PETiOHANIBHOI
€KOHOMIKH.

3arajioM y po3pi3i KpaiHu CIIOCTEpIraeMo, [0 HAWOLILIIOT0 yAapy 3a3HaIu MaJi
Ta 0co0JMBO MiKpomianpumeMcTBa. IX KilbKicTh 3MeHmHMIacs OUIbII HiXK Ha
75 tuc. ox. [2]. Manuit 6i3Hec Mae HaliMEHINMM 3anac (1HAHCOBOI MIITHOCTI, a OTXKeE,
HaWMEHIIl MOJIMBOCTI JJIsi TIEPEKUBAHHS KPU30BUX cutTyallid. Uepe3 pyiHyBaHHS
PUHKIB 30yTy, BTpaTy NPUMIIIECHb, JOTICTUYHI TPYAHOILIl ¥ MaaiHHS KYMiBEIbHOT
CIIPOMOXKHOCT1 MIKPOIIMPUEMCTBA BUSBUIMCA HAWMEHII CTIMKUMU, IO HAMPIMY
MPUBEJIO J10 IX MACOBOI'O 3aKPUTTSI.

HesminHicTh ponopiliil y CTpyKTypl MATPUEMHHUIIBKOTO CEKTOPY CBIAYUTH PO
30epexeHHs Horo 0a30B0i KOHPITYpaIlii, ajge BOAHOYAC BiI0OpaXkae ICTOTHE 3HIKCHHS
Horo 3arajgbHOi CTIHKOCTI Ta MacITallB (PyHKIIOHYBaHHS.

Hacamnepen, roloBHUM BUKIMKOM [JIsi MaldX Ta CEPEIHIX MiIMPHEMCTB B
VYkpaiHi 3anumaeTbcsi HECTAOUIBHICTh MOMUTY Ta PUHKOBA HEBU3HAYEHICTh. 3HAUHA
JacTHHA JOMOTOCIIOAPCTB BTpaTHIIa JOXOH, Oarato Jo/eii MirpyBaiiu, a CTpyKTypa
CIO’KMBAaHHS CYTTEBO 3MiHMiacs. Tak 3a naHuMu MiHicTepcTBa (piHAHCIB CTAHOM Ha
2021 pik HaceneHHs YKpaiHU KOJMBaAJIoCh B Mexkax 40 MiH oci0, ctanoMm Ha 2025 pik
s 1udpa cranoButh 32 miH [4]. Lle nmpu3BoauTh 10 KOJWBaHb OOCSTIB MPOJIAXKIB,
TPYJHOILUIB 13 TMPOTHO3YBaHHSIM BUPOOHUIITBA, IUIAHYBaHHSIM 3aKyIiBelb Ta
dbopMyBaHHAM 3amaciB. HecTabUIbHICTh TOMUTY 3MYIIYE MIMTPUEMCTBA CKOPOUYBATH
ACOPTUMEHT, NEPETJISIIaTH IIIHOBY MOJITHKY Ta 3MiHIOBAaTH Oi3Hec-Mozeli [35, 6].
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Takoxx Mami MmiaMpPUEMCTBA OCOOJMBO TOCTPO BIAUYBAIOTH ACPIIUT TPYIOBHX
pecypciB. YacTuHa mpalliBHUKIB BHiXaja 3a KOPJOH, YacTMHA — MOOLI130BaHa, abo
nepeBe/icHa Ha IHIN JIUISHKKA poOoTH. J[0oJaTKOBO 3arajibHa TpyJoBa Mirpartis, Io
TpUBayia M 10 BiHM, nocuiuiacs micis 2022 poky. Lle npu3BoauTs 10 301IbIICHHS
HABaHTA)KEHHS Ha HAsSBHUM MEPCOHAJ, 3HWKEHHS MPOJYKTUBHOCTI Ta HEOOX1AHOCTI
3aJTy4eHHs HeKBallipikoBaHUX ab0 TuMuyacoBux mpariiBHUKIB. [ MCII, ski yacto He
MaloTh MOKJIMBOCTI 3alpONOHYBAaTH KOHKYPEHTHY 3apIuiaTy, mpobiieMa HecTaui
KaJIpiB CTa€ KPUTHUHOIO.

BaxxinnBoro mpo01eMoro 3a1HIaeThCsl €eHepreTuYHa HeCTabUTBHICTh Ta Tepedoi 3
€JIeKTPO-, Ta30- 1 TeruionocTadanasiM. [liImpueMcTBa CTHKAIOTHCS 3 TEPIOUIHUMUA
BIIKJTFOYCHHSIMU €JICKTPOSHEPTIi, IepeHaBAaHTAXKEHHSIM €HEPTOCUCTEMHU Ta 3HAYHUM
3pOCTaHHSIM BapTOCTI eHepropecypciB. OcoONMMBO 11€ BIAYYTHO IJII BUPOOHUYMX Ta
TOPTOBENFHUX TMIANPUEMCTB, JI€ €JIEKTPONMOCTauYaHHs € KIIOYOBOI YMOBOIO
(GyHKLIOHYBaHHA. BuMynieHl 3ynmuHKM poOOTH, MONIKOJKEHHsS OOJIaJHAHHS uepes
nepenajyu HarpyTy, 1HBECTUIIl B T€HEPATOPU Ta aKyMYJIATOPHU CYTTEBO 30UIBIIYIOTH
Butpatu OizHecy. KpiMm Toro, miiBuiieHHs TapudiB Ha Iepefady eJlIeKTpOEHEpTii,
sanponnoHoBane HEK «Ykpenepro» nHa 2026 pik, cTBOpIOo€ J0JaTKOBE (hIHAHCOBE
HABAHTAKEHHA Ha O13HEC 1 3arPOXKY€ 3yIMTUHKOIO €HEPrOEMHUX MIAMPUEMCTB, SIK1 i Tak
MPAaIIOI0Th HA MEX1 peHTA0eNbHOCTI. Y pa3i peainizallii Takux TapudiB METaTypris,
XIMIYHa MPOMUCIOBICTh 1 MAIIMHOOYTyBaHHSA MOXXYTh CKOPOTUTH BUPOOHUIITBO 200
MOBHICTIO TPHUINAHWTH  JiSUTBHICTh, IO TOCWINTh 3arajbHy CHEPTrEeTUYHY
HECTaOUIBHICTh Ta BTPATH pOOOYMX Micb [7].

Onniero 3 npuuuH ckopoueHHs uyucenbHocTi MCII € oOMexeHuid mocTym 110
¢iHaHcyBaHHs Ta Ae(iuUT 00IroBOoro Kamitainy. YMoBU kpenutyBanHsa ans MCII y
BOEHHHMI Yac 3aJUIIAIOTHCS CKIAQAHUMH. BaHKM TOCHIIIOIOTH BUMOTH JI0 3aCTaBH,
KPEIUTHI CTaBKH 3pOCTalOTh YHACHIIJOK BHCOKOI IHQUIALIT Ta pU3MKIB, & IPOrPAMHU
JEp>KaBHOI MIITPUMKH HE MOKPUBAIOTH yc1 NOoTpedu. barato miagnpreMcTB Npaiio0Th
y pexumi AedIimuTy JTIKBIIHOCTI, MAaIOTh TPYIHOII 3 OIUIATOIO IMOCTAYaJIbHUKaAM Ta
BUKOHAHHSAM 3000B’Si3aHb Mepell MpalliBHUKaMU. BiJACyTHICTb  JTOCTYIHOTO
(diHaHCYBaHHS TaJbMy€ 1HBECTHIIlI B PO3BUTOK, O0OMEXY€E MOXKIMBOCTI MOJEpPHI3aIlii
oOnaHaHHS Ta MATPUMAHHS KOHKYPEHTOCITPOMOXKHOCTI [§].

[Ipote, HaWOIIBIIOK MEPEIIKOO0I PO3BUTKY MajUX Ta CEPEAHIX MiANPUEMCTB
VYKkpaiHu € TOMIKOMKEHHS 1HPPACTPYKTypH Ta JIOTICTUYHI PU3UKU. ATakd Ha
TPAHCIIOPTHY Ta IPOMHUCIIOBY IHPPACTPYKTYPY YCKIIATHUIH ITOCTAYaHHS CHPOBUHU Ta
roToBoi npoaykitii. [TopyrieHi ToricTuaHi MapmpyTH, 0OMeKEeHUH JOCTYII 0 TOPTiB,
pYWHYBaHHS JOpPIT 1 CKJIaaiB 30UIBIIYIOTH BHTpPAaTH Ha TPAHCIOPTYBAHHS Ta
MOJIOBXKYIOTh CTPOKH JIOCTaBKH. PeryisipHi TOBITpPSHI TPUBOTHM Ta PaKeTHI yaapu
MIPU3BOIATH 10 BUMYIIICHUX 3YITMHOK BUPOOHMIITBA Ta PU3UKIB IMOITKOHKCHHS MaiHa.
MCII, sixi nparoroTh y TOPTiBAl i Ha nepepoOHUX MIAIPUEMCTBAX, 0COOIUBO TOCTPO
BIIUyBAIOTh Il HACHIJIKM, OCKUIBKM HE MAlOTh BEJIUKHUX PE3EPBIB UM MOXKJIUBOCTI
nuBepcuGiKyBaTH KaHAIHM mocTadyaHHs [9].

[Tonpu 3HAaYHI BUKJIUKK BOEHHOTO 4Yacy, Majuil Ta cepeaHii O13HEC 3aIHUIIAETHCSA
OJTHUM 13 HaWOIIII aJaNTUBHUX CEKTOPIB eKOHOMIKH. CaMe 115l THYYKIiCTh BIJIKpHUBA€E
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HU3KY MOXKJIMBOCTEH, peaizallis SKuX 37aTHa TOM’ SIKITUTH HeTaTUBHI HACITIIKU BIHHU
Ta CTBOPUTH MEPEIYMOBH JIJIsi cTanoro po3Butky MCIIL.

VY cdepl miaTpuMKH Majoro Ta cepeaHporo 0i3Hecy ocHoBoro s MCII
3anumaeThest 3aKkoH «IIpo po3BUTOK Ta JiepKaBHY MIATPUMKY MAJOro 1 CEpeIHbOro
nignpuemaunTBay [10]. BiH Bu3HAuae KIIOYOBI MPUHIMUIIM B3a€EMOJIIL JIEpKaBU 3
0i3HECOM — BiJI CHPONICHHS PETYISATOPHUX MPOLERyp A0 3a0e3MeUeHHs JTOCTYITY
H1IIPUEMITIB 10 (PiHAHCOBUX IHCTPYMEHTIB

VY 2024 pomui ypsan yxanus HOBY Ctpaterito po3Butky MCII o 2027 poxky [11],
sKa BXKE BPAaXOBYE YMOBU BOEHHOTO 4acy. CtpaTeris poOUTh akIEHT Ha BiJIHOBJICHHI
0i3Hecy, mudpoBizalii Ta IHTErpamii y €BpomeWcbki puHKH. OnepamiifHuil miaH
nependaydae Kiibka HampsiMiB MATPpUMKHA. OJHUM 3 HaBaKJIUBIIINX € PO3IIUPEHHS
noctyny Ao ¢inancyBanns. [Iporpama nmoctynmuux kpeauTiB it MCIT «5-7-9%»
MPOJIOBXKY€E MpAIIOBaTH, 1 CTAaHOM Ha cepenuHy 2025 poky miAnpueMIl OTpUMAIA
noHaja 52 MJIpA TpH MUIBroBUX KpeauTiB. Kpim Toro, sik moBiIoMJsie BUKOHABYMIA
nupektop @oHy pO3BUTKY MiAnpueMHUITBA AHApiid ["amon [12], mporpama «5-7-
9% TOCTIHHO PO3BHBAETHCS Ta OXOIUIIOE BCE OLIBIIIE HOBUX CEKTOpPIB. ['paHTOBI
nporpaMu «ePo6oTa» Takox IpOAOBKYIOTh IPUHOCUTH pe3yibTat: 0sin3bKo 10 THCSIY
013HECIB 3MOTJIM BIIKPUTHCS a00 MacIITa0yBaTHUCH.

[Ile onvH BaXJIMBUHN HANpsM — pesiokailis manpuemMcts. 3 2022 poky nonasn 800
KOMITaHii Oynu mepeMiiieHi 3 Hebe3neyHux perioHiB [13], a nmepkaBa ¥ Hamaui
KOMIIGHCY€ BHUTpAaTH M JOMOMAara€ y BIJHOBJIEHHI iX AISUIBHOCTI. 3arjaHOBaHO
CTBOPEHHSI 1HAYCTplaJlbHUX TMapKiB, SIKI CIPOCTATh 3allyCK BHUPOOHUUTBA IS
nepemMinieHux Qipm.

Kpim Toro, ctpareris poOUTh BEJIMKUI aKIIEHT HA OCBITI Ta PO3BUTKY KOMIIETEHII1/
nignpuemiiB. Jo 2027 poky ypsij IJIaHye OXOMUTH HaBYAIbHUMHU MPOTpaMaMy OHAT
1,7 mun BnacHukiB Oi3Hecy Ta mpauiBHukiB MCII [11]. 3nauny ponb Binirpae
«is.bi3Hecy, sika BKe MPONOHYE IUPOKUNA BUOIP KypCiB 1 KOHCYJIbTALIIN.

He menm BaxmuBUM HanpsiMoM € mugpoBizailis. Po3mupeHHs oHiaiH-cepBiciB Ta
aBTOMAaTH3alllsl 3BITHOCTI MaroTh, Ha JAyMKy Amnacracii I[lumOan, 3MeHIIUTH
anMiHicTpatuBHe HaBaHTakeHHS Ha MCII monaiiMenmie Ha 25% [14]. Vike 3apas
€JIEKTPOHHI MOCIYT'H aKTUBHO BUKOPUCTOBYIOTHCS MIAIPUEMISIMU M JOMIOMArarTh iM
MIPAITIOBATH OLIBII THYYKO Ta €(EKTUBHO.

Ak Gaunmo, IepxkaBHA IMIATPHMKA IMOCTYIOBO IEPEXOUTH BiJf aHTHKPHU30BHX
3aX0/IiB 10 JOBIOCTPOKOBOI CTpaTerii po3BUTKY. Ii peanizaliis Moke CTBOPUTH peasbHi
MOJKJIMBOCTI ISl 3MIIIHEHHSI Ta BiTHOBJICHHS Majoro Oi3Hecy y HalOIMK4i POKH,
MPOTE ONMUTYBaHHS MOKa3yl0Th, 110 MCII 3HaX0uThCS pajiie B pexXuMi BUKUBAHHS,
HDK pO3BUTKY [ 14].

Bigrak, id mMOAanmbIIOr0 PO3BUTKY CEKTOPY Majoro Ta CepeaHbOTO
MIAIPUEMHUITBA HEOOX1IHO cQOpMyBaTH LUIICHY CHUCTEMY MIATPUMKH, SKa
noeHyBaTUME (DIHAHCOBI, OCBITHI, KOHCYJbTATUBHI Ta 1HCTUTYLIHHI 1HCTPYMEHTH.
Hacammepen BaxkimBo 3abe3meuntd ctabutbhmii goctyn MCII nmo ¢inancoBux
pEeCypcCiB: MUIBIOBUX KPEIUTIB, JEpKaBHUX TapaHTii, TPAHTOBUX IMporpam Ta
IHCTPYMEHTIB Mikpo(iHaHCYBaHHS. Y 0araTh0X YKpaiHCHKHX pEerioHax caMe HecTada
CTapTOBOTO KalliTaly Ta CKIAIHICTh OTPUMAHHA KPEAWTIB CTPUMYE PO3BUTOK
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HiANPUEMHUIITBA, TOMY PO3LIMPEHHS TAaKUX MOMKJIUBOCTEH Ma€ CTaTH OJHUM 13
PIOPUTETIB JEP>KaBHOI MOTITHKH.

He wmenm 3HauymuMu € 1HQOpMaliiiHi Ta OCBITHI NHpOrpamu, sKI MOBHHHI
J0TIOMaraTd MIANPUEMIIM  ONMAHOBYBAaTHM CyYacHI MIAXOAW IO YHPAaBIIIHHS,
MapKETUHTY, 1HHOBAIid 1 HUGPOBUX TexHOJOriH. CTBOpEHHS KOHCYJbTaTUBHHUX
IIEHTPIB, CEPBICIB OHJIANMH-MIATPUMKH Ta Oi3Hec-lHKyOaTopiB nacth 3mory MCII
OTpUMYBaTH NMpodeciiiHy JOMOMOTY Ha BCIiX €Tarax, a caMe Bijl BIAKPUTTS CIIPaBH 10
po3mpeHHst puHKy 30yTy. [lomiOHI 1HCTUTYIIIT BXXKE AOBEIN CBOIO €(hEKTHBHICTH Y
0araThOX KpaiHax, 1 IX pO3BUTOK B YKpaiHI MOXE CTaTH MOTYKHHUM KaTalli3aTOpoM
3pOCTaHHS.

BaxxnuBuM HampsiMOM € TaKOX CIIPOIIEHHS aaMiHICTPaTUBHUX Ta PEryJISTOPHUX
npouenyp. CKOpodYeHHsI KUIBKOCT1 JO3BUIBHUX IOKYMEHTIB, IPO30pPE JIEH3YBaHHs Ta
€JIEKTPOHI3aLisl AepKaBHUX MOCIYT 3HAYHO 3MEHILIATh BUTPATH MIANPUEMIIIB Yacy U
pecypciB. Ile 0coOiMBO axkTyaabHO JJIsi HOBOCTBOpPEHUX O13HECIB, SKI 4acTo
CTUKAIOTHCS 3 HAIMIPHOIO OIOPOKPATIEIO 111€ HA CTAPT1 CBOET ISITLHOCTI.

OxkpiM TOro, HEOOXIJIHO PO3BHBATH PETIOHAIBHY 1HOPACTPYKTYPY MIATPUMKHU
MCII. ¥nerbcs mpo iHgycTpianbHi mapku, Gi3HEC-LEHTPH, KIACTEPH Ta IEHTPH
TEXHOJIOTTYHOTO PO3BUTKY, SIKI MOXYTh 3a0€3MEYUTH MIAMPHUEMIIB JOCTYIIOM [0
oOnaHaHHs, €KCIIEPTHUX KOHCYJbTaIlll, mpodeciiiHuX Mepexx Ta mapTHepcTB. Taki
IHCTPYMEHTH CHPHUSATUMYTh HE JIMIIE CTBOPEHHIO HOBHUX MIANPUEMCTB, a W
JOTIOMOXKYTh ICHYFOUMM KOMIIaHISIM PO3IIMPIOBATUCS, BIPOBAIKYBAaTH 1HHOBAIli Ta
M1JBUIYBAaTH IPOJYKTUBHICTD.

OxpeMoi yBaru notpedye miATpuMKa MiJmpUEMCTB Y MPOLECI BUXOY Ha 30BHILIHI
puHku. Croau MOXYTh BXOJUTH €KCIOPTHI KOHCYJIbTallli, MporpaMu cepTudikaiii,
y4acTh y MIKHApOJHUX BHCTAaBKaX, a TaKOX HaBUaHHS MiANPHEMINIB TMpaBUiIaM
TOPrIBIII Pi3HUX KpaiH. [lep:kaBHa MOJITHKA, COPSIMOBAaHA HA PO3BUTOK €KCIIOPTHOTO
noTeHmiany, 3a1atHa 3pooutu MCII Oiabll KOHKYPEHTHUMH Ta BIAKPUTH JJII HHUX
MOYKJIMBOCTI MIXKHApOIHO1 criBmpart [15].

3aranom, po30ymoBa cydacHoi Ta 30amaHcoBaHoi cuctemu miaTpuMku MCII
JI03BOJIUTH aKTUBI3YBATH MMIAMPUEMHUIIBKY JISUTBHICTh, CIIPUSATAME CTBOPEHHIO HOBUX
poOounx Micllb 1 MiJBUIIEHHIO €KOHOMIYHOi cTiiikocTi Ykpainu. Lle ocoOauBo
BXXJIMBO B yMOBaX BOEHHHUX BUKIIMKIB, KOJIU caMe€ MaJluil 1 cepefHiil Oi13HEC MOXKe
CTaTH OCHOBOIO €KOHOMIYHOIT BIJIOY/IOBH Ta JIOBFTOCTPOKOBOTO 3pOCTAHHS.
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MOJIEJTIOBAHHSA PIBHA EKOHOMIYHOI
BESINEKUIIAITIPUEMCTBA HA OCHOBI
IHTEI'PAJIBHOTI'O IHAEKCY

ITanacenko Oxkcana BosioaumupiBHa
K.€.H., IOIICHT
XapkiBcbkHii HallloHabHUH yHiBepeuTeT iM. B.H. Kapasina

Caykin /lenuc IropoBuy
MaricTp
XapkiBChKH HalioHansHUN yHIBepcuTeT iM. B.H. Kapasina

ExoHomivyHa Oe3neka miAnprueMCTBa € KIIOYOBUM €JIEMEHTOM 3a0€3MeUeHHs MOoro
CTIMKOCTI, KOHKYPEHTOCIIPOMOXHOCTI Ta 3aTHOCTI 10 PO3BUTKY B YMOBAX 3MIHHOTO
puHKOBOro cepefoBuiia. CydacHI HAayKOBIIl HIJKPECHIOOTh, IO Mpodiema
dbopMyBaHHS ¥ MIATPUMKHA HAJEKHOTO PIBHA EKOHOMIYHOI Oe3lneku mnoTpedye
3aCTOCYBaHHS CHCTEMHOIO MiAXOAY Ta KIJbKICHOTO OIlIHIOBaHHS Ha OCHOBI
€KOHOMIKO-MaTeMaTUYHOTO MOJIeTIOBaHH [ 1-6].

CydacHe MOJIEIIOBaHHSI E€KOHOMIYHOI Oe3neku mependadyae BUKOPHCTAHHS
KOMIUIEKCHHMX ITI1JIXOJIIB, 3JaTHUX IHTETPYBaTH AKICHI Ta KUIBbKICHI OIIIHKH 3arpo3. Lli
MOJIENI1 CIIPSIMOBAH1 Ha MepexiJl Bl pearyBaHHs Ha 3arpo3u A0 iX MPOrHO3YBaHHS Ta
MPEBEHTUBHOIO yIPaBIIHHS.

Merton 1HTErpajibHOI OIIIHKKA JO3BOJISIE 00 €HATH PI3HOPIHI TMOKa3HUKU
€KOHOMIYHOi O€3neKku MIANMPUEMCTBA B €IUHUN y3arajdbHEHUW 1HIUKATOP, IO
3abe3reuye MUTICHE pO3YMIHHS PiBHsI 0€3MEKH Ta MOJIETTIIY€ MOPIBHSIHHS MK PI3HUMHU
MIANPUEMCTBAMU 200 YACOBUMH TEP10JIAMH.

[HTerpaibHUM MOKA3HUK €KOHOMIYHOT O€3MeKU MiANPUEMCTBA € y3arajbHIOIUOI0
KUIBKICHOIO XapaKTEpPUCTHKOIO, IO Bi0Opa)kae KOMIUIEKCHUI CTaH 3axUIIEHOCTI
MIAIPUEMCTBA BIJl BHYTPIIIHIX 1 30BHIIIHIX 3arpo3 Yepe3 arperamilo MHOXKHUHU
YaCTKOBHX 1HIMKATOPIB y €AMHY CHHTETUYHY OIIIHKY. [HTerpanbHuil MOKa3HUK CIYTy€
MipOI0 3arajlbHOr0 piBHS EKOHOMiuHOi Gesmekd. Moro KOpEKTHHH pO3PaxyHOK
BUMarae OOOB'SI3KOBOTO BpaxyBaHHS BaroBUX KOE(QIIIEHTIB, BCTAHOBICHHS SKHUX
3MIMCHIOETBCS 13 3aCTOCYBaHHSIM €BPUCTHYHUX MIAXOMIB. Y paMKax pecypCcHO-
(GYHKIIOHATBHOTO MIAXOMy OLIHKA 3A1MCHIOEThCA 32 KOXKHOIO (DYHKLIOHAJIBHOIO
CKJIaZIOBOIO (hIHAHCOBOI OE3IEKH, a MOTIM BHU3HAYAETHCS 1HTETPATbHUN TMOKAa3HUK
EKCIIEPTHUM LUIIXOM.

[Ipouienypa BH3HAYEHHS I1HTETPAJBLHOTO IIOKa3HUKA EKOHOMIYHOI Oe3meKu
MIMPUEMCTBA BKJIIOYAE KUJIbKA MOCIJOBHUX €TalliB:

1. ®opmyBaHHsa cucteMu iHAMKATOpiB. Ha 1pomy erami 37a1HCHIOETHCS BiOIp
KJIFOUOBHUX TOKA3HUKIB, IO HAWOUIBII MOBHO XapaKTEPU3YIOTh CTaH €KOHOMIYHOI
0e3rneku miAnpueMcTBa 3a (QYHKIIIOHAJIbHUMHU CKJIaJIoBUMHU ((hiHaHCOBa, BUPOOHUYA,
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KazapoBa, iHGopMarliiiHa, MapKETHHTOBA, IHBECTHIIITHO-IHHOBAIlIHA, E€KOJOTIYHA
Oesreka).

2. Hopmamnizaiist ingukatopiB. OCKUIbKY BC1 MOKa3HUKU MalOTh PI13HY PO3MIPHICTb,
TO JUISI IOBHOT'O aHaJli3y BOHH MPUBOASATHCS 0 O€3p03MipHOI BEJTMYUHH, MTPH [IEOMY
BUKOPHUCTOBYEThCS 1H(OpMAIlis PO KPUTHUYHI (MOPOTrOBi) 3HAYEHHSI MOKA3HHKIB.
IcHye nBa OCHOBHI METOIM HOpMaJIi3aIllii:

[lepmuit MeTon — A TOKA3HUKIB-CTUMYJISITOPIB (3pOCTaHHS SKUX MO3UTHBHO

BIUTMBA€E Ha OE3IEKY):
Xi = Xmin

. y.l Xmax — Xmin
1€ Y; — HOpMaIi30BaHE 3HAYCHHS 1-TO MOKa3HHKA;
X; — (haKTUYHE 3HAYEHHS 1-I0 OKA3HUKA;
Xmax» Xmin — MAKCUMaJIbHE Ta MiHIMaJIbHE 3HAUEHHS MMOKa3HUKA.
Hpyruit Metoa — JUisl TOKa3HUKIB-JIECTUMYJISTOPIB (3POCTaHHS SIKMX HETaTUBHO

BILUIMBAE Ha OE3MEKY):
Xmax — Xi

Y Xmax — Xmin

3. Barogi koediiieHTH MOXYTh OYTH BCTAHOBJIEH1 €KCIIEPTHUM ILIIXOM. Y I[OMY
BUIAJIKY KOEQILIEHT JJIsi MEeBHOI chepr PO3PaxOBYETHCS SK CITIBBITHOIICHHS MiX
CyMoOI0 0aJiB, MIPUCBOEHHUX 111 cdepi Bcima N ekcriepTamu, 1 3araibHOK0 CyMOIO BCiX
MPUCBOEHUX OaniB. AJIbTEPHATUBHO, 11 KOE(ILIEHTH MOXYThb OyTH BU3HAa4Y€HI 32
JIOTIOMOT0I0 MeTOAy ToJioBHMX KoMIoHeHT (MI'K), OGa3yrouuch Ha IHTETpajbHUX
1HJIEKCaX OKpPEMHUX €KOHOMIUHUX cdep.

4. TaterpanbHUi 1HJAEKC E€KOHOMIYHOI O€3MEeKH BU3HAYAETHCS 1€PAPXIYHO: Ha
HUKHBOMY PIBHI pO3paXxOBYIOThCS 1HAEKCH OKpEMUX c(hep EKOHOMIKH, Ha BEPXHBOMY
— y3araJlbHeHHMi 1HJIeKC.

dopMyiia IHTETPAIBHOTO MTOKAa3HUKA JIJIs1 OKPEeMOi (DYHKITIOHAIBHOT CKIIJ[0BO:

n
I; = zdi * Vi
i=1

ne I; — iaTerpanbHuii iHAEKC j-1 CKIIaI0BOi €EKOHOMIYHOT O€3MeKH;

d; — BaroBuil KOE(QIIIEHT, IO BH3HAYAE CTYIMIHb BHECKY 1-T0 TIOKa3HHKA B
IHTerpajbHUMN 1H]IEKC;

Y; — HOpMaJli30BaHe 3HAYEHHS 1-TO 1HIUKATOPA;

N — KUTBKICTb 1HAMKATOPIB y CKJIAJOBIMH.

®dopmyna y3araJbHEeHOrO 1HTETPaJbHOTO TOKAa3HMKAa EKOHOMIYHOI Oe3neku

MIAITPUEMCTBA!
m
Iggn = z w; * [
j=1

ne Iggp — IHTErpaIbHUIM TTOKa3HUK €KOHOMIYHO1 OC3IEeKH ITiAMPUEMCTBA;
W; — BaroBUi KOE(MIII€eHT j-i PyHKIIOHAIBHOI CKIIaI0BOY;
[; — iHTEeTpaNbHUI 1HIEKC j-1 CKIIaJI0BOi EKOHOMIYHOI O€3MeKH;
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m — KUTbKICTh (DYHKIIIOHAIBHUX CKJIaJIOBUX.

JIns TOCATHEHHS BHCOKOTO PIBHS aJ€KBAaTHOCTI B OIlIHIOBaHHI €(eKTUBHOCTI
Cy0'€KTIB, BIJMOBIAAIBPHUX 3a CEKOHOMIUHY O€3MeKy MiAIPHEMCTB Yy Taly3i,
PEKOMEHIYEThCS OOYMCIICHHS 1HTErPaIbHOTO 1HJAEKCY 1i JUHAMIKM (3MIHH) SK
CEPEeIHbOI0 FTEOMETPUYHOTO 1HACKCIB, PO3PAXOBAHUX JJISI OKPEMHUX 1HIUKATOPIB.

XapakTepucTuka CTaHy EKOHOMIYHOI Oe3nekd (HOpMaJIbHUM, MepeaKpU30BHi,
KpU30BUM, KpUTUUHUK) (POPMYETHCSI HA OCHOBI MOPIBHSJIBLHOIT OIIIHKM (DPaKTUYHHUX Ta
BCTAHOBJICHUX TIOPOTOBUX 3HAUYEHb 1HAUKATOPIB. Lleil aHami3 TakoXX BKIIIOYAE OLIHKY
KUTBKOCTI Ta po3Mipy 3adikcoBaHUX JIMITOBAaHUX MOpylleHb. KoxkeH craH Oe3nexu
aCOLIIOETHCA 3 BIAMOBITHUM PEXUMOM (PYHKIIIOHYBaHHS MEXaHi3My ii 3a0e3neueHHs
(pe3epBHUH, palllOHATEHUH, MMiIBUILIEHOI aKTUBHOCTI, (JOPCOBAHUIA).

3a3BrYail BUKOPUCTOBYETHCS HACTYITHA IITKAJIa OI[IHIOBAHHS:

IEBII>0,8 — BucOKHii (HOpMaJIbHHIT) PIBEHb EKOHOMIYHOI O€31EKH;

0,6<IEBII<0,8 — 3anoBUTIbHUI (IEPENKPUIOBUI) PIBEHB;

0,4<IEBII<0,6 — He3a10BUIbHMIA (KPU30BHi1) PIBEHbD;

IEBI1<0,4 — kpuTUYHUMN piBEHb EKOHOMIYHOI O€3MEKH.

Xoya IHTETpaJbHUM MMOKA3HUK € HAWUTOIIMPEHIIIUM I1HCTPYMEHTOM, CYTHICTb
OIL[IHKYA €KOHOMIYHOI 0€3MeKH MiAMPUEMCTBA 3BOJIUTHCS /10 aHAJI3Y BIUIMBY OKPEMHX
CKJIQJIOBUX (€JIEeMEHTIB) Ha 11 3arajibHUiI piBeHb. BaxIIMBO, 110 BArOMICTh BILTUBY ITUX
CKJIQJIOBUX CYTTEBO BapIIOEThCS 3aJEKHO BIJ Taly3l Ta BUAY JiSUIBHOCTI
M1IITPUEMCTBA.

TakuM 4YMHOM, IHTErpajbHUI MOKa3HUK €KOHOMIYHOI O€3MeKH MIiANpPUEMCTBA €
€()EeKTUBHUM 1HCTPYMEHTOM KUIbKICHOI OLIHKH, IO JI03BOJISIE arperyBaT pi3HOPIJIHI
IHIUKATOPHU B €IMHY CUCTEMY KOOPAMHAT, MOPIBHIOBATH JUHAMIKY PIBHSI O€3IMEKH Y
yaci, 11eHTudikyBati "By3bki Micisa" Ta mnpuiiMatd OOIPYHTOBAHI YIPaBIIHCBHKI
pIILIEHHS 11010 3a0e3MeUYeHHS 3aXUIIEHOCTI MAMPUEMCTBA BiJ 3arpo3.

Jns KOMILJIEKCHOT OIlIHKM €KOHOMIYHOI O€3MeKdu MiANPUEMCTBA HEOOX1THO
BpaxoByBaTH SIK ()IHAHCOBI1, TaK 1 He(IHAHCOBI aCMEKTH HOTO JiSIILHOCTI, OCKIIBKU
Oesreka (OpMyeThCS T BIUTMBOM BHYTPIIIHIX PECYPCIB, 30BHIIIHIX PHU3HKIB Ta
ynpaBimiHChkuX mnpakTuk [3]. OOpana cucremMa TOKa3HUKIB BKIIOYAE KITHOYOBI
1HIUKATOPH, IO JO3BOJISIOTh BCEOIYHO OIIIHUTH CTIHKICTh IMAMPHEMCTBA Ta HOTO
3IaTHICTh MPOTUAISATH 3arpO3aM.

@diHaHCOB1 TOKA3HUKHU:

Joxin ta ynctuii npruOyTOK BiA0OpaXatoTh €PEKTUBHICTh ONEPALIIIHOL AISITBHOCTI
Ta 3JaTHICTb MIJNPUEMCTBA T€HEpyBaTU MPUOYTOK, IIO € OCHOBOIO (PiHAHCOBOI
CTab1IbHOCTI.

AKTHUBM Ta 3000B’s3aHHS XapaKTEpU3YIOTh CTPYKTypy OanaHcy, (iHaHCOBY
CTIAKICTb 1 pU3UK OAaHKPYTCTBA.

KoediieHT aBTOHOMII NOKa3y€ 4YacTKy BJIacCHOrO KamiTally y (piHAHCYBaHHI
TISTIBHOCT1  MIANMPUEMCTBA, IO BH3HAYa€ HOTO HE3AICKHICTh BIJI 30BHIITHIX
KpPEJIUTOPIB.

KoedilieHT TIKBITHOCTI JTO3BOJISIE OIIHUTH 3JATHICTH IIIIPHEMCTBA CBOEYACHO
BUKOHYBAaTH KOPOTKOCTPOKOB1 3000B’ sI3aHHSI.
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PenTabenpHICTh aKTUBIB JEMOHCTPY€E €(EeKTHBHICTH BHUKOPHCTAHHSA PECypCiB
HiAIPUEMCTBA JI OTPUMAHHS PUOYTKY.

[Toxa3HUKU MPOYKTUBHOCTI Ta IEPCOHATY:

KinpkicTh mpaliBHUKIB Ta MNPOAYKTUBHICTH IIpalll BigoOpa)aroTh KaJIpOBUN
noTeHIlIall, €(pEeKTUBHICTh TPYJAOBUX PECYypCiB Ta iXHIM BHECOK Yy (OpMyBaHHS
€KOHOMIYHO1 Oe3MeKHu.

30BHIIIHI IHAUKATOPHU Ta PU3UKOBI (aKTOpH:

[Hnekc ekoHOMIYHOT CBOOOAM BpaxOBYyE YMOBH BEACHHS Oi3HECY, PETyJIATOpHE
CEPEIOBHUIIE Ta PU3UKHU, TIOB’S13aH1 3 EKOHOMIYHOIO MOJTITHKOIO.

Peiitunr IT-3axucty oruiHioe piBeHb KiOepOe3meku, IO BIUIMBAE Ha CTIHKICTH
HiANPUEMCTBA 10 1HPOPMAIIHHUX Ta TEXHOJOTIYHUX 3arpo3.

PelTHHT €KOJIOTIYHOTO 3aXUCTY JI03BOJISIE OLIIHUTH BIAMOBIAHICTH MiANPUEMCTBA
CYyYaCHUM €KOJIOTTYHUM CTaHJapTaM Ta 3HUKEHHS pU3HMKIB, [TOB’ I3aHKX 13 COI[IaIbHO-
€KOJIOTTYHOIO BIIITOBIJAJILHICTIO.

TakuM 4yMHOM, I CHCTeMa MOKa3HUKIB 3a0e3rnedye OaraTOBUMIPHHUM MIAXIT 10
OIIIHKA €KOHOMIYHOi Oe3MeKH, MO€aHYI0UN (P1HAHCOBY CTAOUIBHICTh, €()EKTUBHICTD
BUKOPUCTAaHHS PECYPCIB, KQAPOBUU MOTEHIlia] Ta 30BHIIIHI pU3UKU. BoHa n03BoIIsIE
OTpUMATH IHTETPAJIbHY OI[IHKY O€3MeKu MiJNPUEMCTBA, M0 € HEOOXITHOK s
MPUIHATTS YIPABIIHCHKUX PIIIEHb Ta CTPATETIYHOTO TUIAHYBAHHS.

Bubip KOHKpPEeTHMX KOMIAHIA [JIs OIIHKK pIBHA EKOHOMIYHOI Oe3neKu
OOTPYHTOBAHO KUIbBKOMa KpHUTEpIAMH, 5Kl 3a0€3MeuyloTh KOMIUIEKCHHM Ta
penpe3eHTaTUBHUM aHalli3 CTaHy EKOHOMIYHOI O€3MEKH Y PI3HUX CEKTOPAaX €KOHOMIKH.

JlinepcTBO B raigys3i Ta BIUIUB HA EKOHOMIKY

OOpaHi KoMMaHii € KIIOYOBUMHU TPABISIMU y CBOIX CEKTOpax, 110 BHU3HAYAE iX
3HAYYILICTh JJIS HAI[IOHAIBHOI Ta MI)KHAPOJAHOI €KOHOMIKH.

JuBepcudikanisi CEKTOpPiB EKOHOMIKH

JIns OIIHKKM EKOHOMIYHOI O€3MEeKH BaXKJIMBO BpPAaxOBYBAaTU pPi3HI rajysi:
MIPOMHUCIIOBICTD, TEXHOJIOT1i, EHEPTEeTUKY, (DIHAHCH, CTIOKUBY1 TOBAPH TOIIIO.

HasiBHICTh BIZKPUTHX Ta TOCTOBIPHUX JaHUX

binbmricte oOpaHux KOMMaHii MatoTh MyOaivHI (hiHaHCOBI Ta He(iIHAHCOBI 3BITH,
10 JT03BOJIsIE 310paTh HEOOX1IHY 1H(OPMAITITO SIS IHTETPaIbHOI OIIHKH €KOHOMIYHO1
Oe3neKu.

Pernpe3eHTaTUBHICTH AJI1 MIXKHAPOHOTO MOPIBHSHHS

BxitoueHHs ri100aIbHUX KOPIIOpallid J03BOJIS€ 3M1IMCHUTH TTOPIBHSJIBHUIN aHai3
13 YKpaiHCBKMMHU MiANPUEMCTBAMM, OLIHUTH BIUIMB 30BHIIIHIX PUHKOBUX Ta
PEryJIsTOPHUX PU3UKIB.

Pi3H1 piBHI TEXHOJOTTYHOTO PO3BUTKY Ta IHHOBALIITHOT aKTUBHOCTI

KommaHii 3 CeKTOpiB TEXHOJIOT1M, MEXAaTPOHIKA Ta EJEKTPOHIKH JO3BOJISIOTH
OIIHWTHU BIUIMB 1HHOBAIIi} Ta 1udpoBizallii Ha ekoHOMIYHY Oe3reky. Lle BaxIuBo ais
aHaii3y Kibeppusukib Ta epextuBHOCTI [T-3aXUCTy MIATPUEMCTB.

Crpareriune 3Ha4CHHS JIJIs1 OE3IMEKH Ta CTINKOCTI O13HECY

Bubip mianmpueMcTB 13 CEKTOpIB eHepreTuku, ¢IHAHCIB Ta TPAHCIOPTY
3YMOBJIEHUW TUM, IO iX €KOHOMIYHA CTIMKICTh KPUTHYHO BIJIMBA€ HA HAI[IOHAIHHY
0e3neKy Ta (yHKI1OHYBaHHS 1HIINX Taly3eil.
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Takum unHOM, 0OpaHa rpyrna KOMIaHii sKka BKIIOYae 24 yKpaiHChKi 1 MIXKHAPOIHI
KOMITaHii, 3a0e3meuye KOMIUIEKCHE, MDKTally3eBe Ta MDKHApPOIHE JJOCIIIKEHHS
€KOHOMIYHOI O€3IeKH, J03BOJIAE€ TMO€IHATH aHaji3 (IHAHCOBUX, BHUPOOHUYHX,
TEXHOJIOTIYHUX 1 COLIAIBHO-EKOJOTIYHUX (DAKTOPIB Ta OTPUMATH PENpPE3CHTATHBHI
pe3yabTaTh s QOpMyBaHHA pPEKOMEHAAIN I0J0 YIPaBIiHHA EKOHOMIYHOIO
O€3MEeKOIO0 MiAMPUEMCTB.

JIns mpoBeIeHHST KOMIIJIEKCHOT OIIHKK €KOHOMIYHO1 O€3MeKu 00paHuX KOMMaHI1n
MoKa3HUKK Oynu pospaxoBani 3a mepion 3 2020 mo 2024 pik. OOpaHuii yacoBUi
1HTEpBaJl [I03BOJIAE BpaxyBaTH JAWHAMIKY PO3BUTKY MIJMPHUEMCTB Yy CYYacHHX
€KOHOMIYHMX YMOBAX, BIUIMB TJI00ATBHUX Ta JIOKAIBHUX PU3WKIB, a TAKOX OILIHUTH
TeHJCHIII] 3MIHN (PIHAHCOBOI CTAO1TBHOCTI, €(PEKTUBHOCTI BUKOPHCTAHHS PECYPCIB,
MPOIyKTUBHOCTI Ipali Ta piBHS KiOep- Ta €KOJIOT1YHOI OE3IMEKH.

BukopucTaHHs ISTHPIYHOTO Tepioly Ja€ 3MOTYy 3AIMCHUTH aHaJIITHYHE
MOPIBHSIHHS MMOKA3HUKIB Y Yaci, BUSBUTHU MMO3UTHBHI Ta HETATUBHI TEHICHIII1, 8 TAKOX
3po0OUTH OOTPYHTOBAHI BUCHOBKH 111010 CTIHKOCTI €KOHOMIYHOT O€3MEeKH iAPHUEMCTB
y PI3HUX rajy3sx Ta Ha MDKHAPOJIHOMY PiBHI.

OCHOBHUM JIKEPEJIOM JIaHUX BUCTYMHIIA MyOsIiuHa piuHa (iHAHCOBA 3BITHICTH 3a
2020-2024 pp. Posmip, moBHOTa AaHMX 1 PI3HOMAHITTS BHOIPKH BIAMOBIJAIOTH
HACTyTHUM BUMOTaM:

36anancoBaHiCTh: [103UTHBHO 7151 TOAANIBIIOTO MOJIEIIOBAHHS, 1110 JUISI KOXKHOT 3
24 xommaHii MOCTymHI AaHl 3a Bci 5 mepiomiB (2020, 2021, 2022, 2023, 2024).
Hes30anancoBaHi mnaHenbHI JaHl (MPONYCKM) BUMaraiu OW  BHKOPUCTAHHA
cnenupiuHUX METOJIB oliHIOBaHHs (Hanpukiaa, FGLS, GMM).

Hoctatua posmipHicTh: HeoOximHa wiHiManbHa po3MmipHicTh (N * T) nmnsa
3aCTOCYBaHHA CTaHJAPTHUX MaHEIbHUX Mojenei, e N=24 (kiibkicTh 00'ekTiB) 1 T=5
(KIITBKICTB MEPIOAIB).

AxtyanbHicTb (2020-2024): [lepion oxorutoe (a3u 3HaYHUX €eKOHOMIYHHUX HIOKIB
(mangemis COVID-19, reonomTi4HI KpU3H), 110 TO3BOJISIE MOJICITIOBATH CKOHOMIUHY
Oe3IMeKy B yMOBax JUHAMIYHOI BOJIATUIILHOCTI Ta CHCTEMHHUX PU3HKIB.

Po3paxyHoK 1HTerpajbHOTO MOKa3HHMKa OyB BHKOHaHUU y cepemoBuiili Python,
pe3yibTaTH pO3paxyHKy MpeacTaBieHi Ha puc 1.
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Puc.1. Jlunamika iHTEerpaibHUX MOKa3HUKIB 3a nepiof 2020-2024 p.

Binb1IicTe KOMIIaHii JEMOHCTPYIOTh KOJIMBAHHS IHTErPAIBHOTO MOKa3HUKA 3 POKY
B pIK, LI0 CBIIYUTh MPO BIUIMB 30BHIIIHIX E€KOHOMIYHUX (DaKTOpIB, 3MIH Y
PETYJISTOPHOMY CEPEIOBHUII, TEXHOJIOTYHUX PU3HKIB Ta BHYTPIIIHIX YIPABIIHCHKUX
pIlLIEHb.

["amy3eBl BIJIMIHHOCTI MOMITHO BIUIMBAlOTh HAa PIBEHb E€KOHOMIYHOI O€3MeKu:
TEXHOJIOT1UHI Ta (PIHAHCOBI KOpmopalii JIeMOHCTPYIOTh BHUIIY CTIHKICThb, TOA1 SIK
po3ApiOHa TOPTIBJISL Ta €HEPreTHYHI MIAMPUEMCTBA MAIOTh HWX4Yl MOKA3HWUKH, IO
3YMOBJIEHO BHCOKOIO 3aJICKHICTIO BIJ 30BHINIHIX (DAKTOPIB Ta PETYJISTOPHOTO
CEpEIOBHUIIA.

[IpoBenenwii aHami3 703BOJISE 1IEHTU(DIKYBATH KOMIAHIi-TiAepy Ta MANPUEMCTBA
3 BHUCOKHM PHU3UKOM, III0O € OCHOBOIO [JIi PO3POOKH CTpaTerii MiaBUIIECHHS
€KOHOMIYHOi O€3MeKH, MPOTHO3YBAaHHSA KpPU3OBUX CHUTYyallli Ta MPUNAHATTA
YIPaBIIHCHKUX PIILIEHb.
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IHTEPAKTHUBHI TEXHOJIOI'II SIK 3ACIB
®OPMYBAHHS TBOPUUX 3JIIBHOCTEM YUHIB
MMOYATKOBOI HIKOJIN

bpu:xaxk Haxis FOpiiBHa

KaHAMAT MeJaroriYHuX HayK, TOLEHT,

TOTICHT Kadepu Teopii Ta METOIMKH MOYATKOBOI OCBITH,
MykauiBCbKUH AepKaBHUIN YHIBEPCUTET, M. MyKaueBo

I'onuapyk Hikoserra BostogumupiBaa
3100yBayuka neporo (0akaaaBpCchbKOT0) pIBHS BUIIOI OCBITH,
MyxkauiBChbKUH Jep>KaBHUM yHIBEpCUTET, M. MyKaueBo

Hecrepyk Anapiana AvapiiBHa
3100yBayuka neporo (0akaaaBpCchbKOT0) pIBHS BUIIOI OCBITH,
MyxkauiBChbKUH Jep>KaBHUM yHIBEpCUTET, M. MyKaueBo

HoBl TeHneHLIi Yy COLIANBHO-NOJITUYHOMY, €KOHOMIYHOMY Ta JyXOBHO-
KyJbTYpPHOMY XUTTI YKpaiHU BUCYBalOTh MMPUHITAIIOBO HOB1 BUMOTH JI0 HAIliOHAIBHOT
cucteMu OocBiTH. ChOTOJIHI, SIK HIKOJIM, KpaiHl MOTPIOHI rPOMaJIIHU, 34aTHI TBOPYO
MUCIIUTH, TOpUIAMaTH  HECTAaHJApTHI  pIIICHHsS, NPOJyKyBaTh HOB1  17e€l,
MEPEOCMHUCIIIOBATH JOCBIJ, BUPIIIYBATH MPOOJEMHI CUTyalli Ta AISITH €()EKTHUBHO.
Came Taki BUMOTH JI0 CY4acCHOiI OCBITH 3aKJaJ€HO B HU3IL BaXXJIUBUX HOPMATUBHO-
MpaBOBUX JOKYMEHTIB, 30KpeMa: 3akoHax Ykpainu «IIpo ocity» (2017), «IIpo
no3amkiibHy ocBiTy» (2000), Konmemmii «HoBa ykpainceka mmkoma» (2016),
Jlep>xaBHOMY cTaHAapTi mo4aTkoBoi ocBiTH (2018), Konnenii STEM-ocsitu (2017),
Konnenmii po3Butky ocBitu Ykpainu Ha 2015-2025 poxku, Crtpaterii po3BUTKY
Mo3anIkiyibHO1 ocBiTH (2018) Ta 1H.

Oco0nuBa yBara B IMX JIOKYMEHTAaX MPUIAUSIETHCS CTBOPEHHIO YMOB JIJI1 PO3BUTKY
TBOPYOTO IOTEHIIAy OCOOMCTOCTI, 30KpemMa B mouaTkoBid mkoi. Y Konmemnmii
«HoBa ykpaiHChKa IIKOJIa» HaroJOIIy€eThCS, 1[0 METOI0 Cy4acHOI MOYaTKOBOI OCBITH
€ (opmyBaHHS KOMIIETEHTHOi, 1HHOBAIlIMHOI, KpEaTUBHOI OCOOMCTOCTi, 3AaTHOI
J0CSTaTh KUTTEBOTO yCixy [7].

AKTyanbHICTh TOCTIHKEHHS 3yMOBJICHA HEOOX1THICTIO MPAKTUYHOTO OCMHUCIICHHS
HOBITHIX MIAXO0MIB 10 (OpMyBaHHS TBOPYMX 3[10HOCTEH 3700yBadiB MOYATKOBOI
OCBITH, 30KpeMa uepe3 IHTEPAKTHUBHI TEXHOJIOTiI, SKI € HEBIJ’€MHOI YacCTHUHOIO
Cy4acHOTO OCBITHBOTO mpocTopy. CydacHi MIKOJSpI 3 AUTHHCTBA 3aHYpEHI B
TEXHOJIOTIYHE CEPENOBUIIE, TOMY BHUKOPUCTaHHS MHU(PPOBUX I1HCTPYMEHTIB,
IHTepaKTUBHUX METOJMK Ta IHHOBAIIMHKX (D)OPM HABUAHHS € HE JIUIIE JOMUIBHUM, a i
HeoOXimHuM. Taki TEXHOJIOTii pO3BHBAIOTH KIIOYOBI HaBUYKA XXI CTOMITTS:
KpEaTUBHICTh, KPUTHYHE MUCIIEHHS, CITIBIIPAITIO, 1HIIIATUBHICTb.
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Teopetnunuit GyHAaMEHT TOCTIHPKEHHS MTPOOJIEMHU PO3BUTKY TBOPUHX 3110HOCTEN
€ JO0CTaTHhO TMOTY)XKHUM. Y BITUYM3HSHIM TMEAaroriii Ta IICUXOJIOTIi I TeMy
BHCBITJICHO B MpAaIsiX TaKUX YUYEHUX, K. Y KOHTEKCTI PO3BUTKY TBOPYMX 3A10HOCTEH
ocoducrocti (I. bex, O. lemuenko, B. bapko, JI. Ps6okonb, C. Cucoena); 1mo/0
dbopMyBaHHS TBOPUMX YMIHb Yy MoJioAmomMy mikiipbHOMY Bili (I. bapaHoBchka,
T. Bonobyesa, O. Ilomeryn, O. CaBuenko, M. lllyTe); sIK BIUIMB MHCTENTBa Ta
XYJI0)KHBO-€CTETUYHUX BUIIB JIsNIbHOCTI Ha TBopuy cepy (JI. Macon, C. Konogerrp,
O. Pynuunpka); B inTepaktuBHOMY HaBuyaHHI (O. Ilomeryn, JI. [Tupoxenko,
H. Konowmienp, I. FOmenko, H. bibik, M. IlIBapmnak).

HayxoB1i ogHOCTaiiHI B TOMY, 1110 TBOPYa OCOOUCTICTh HE (DOPMYETHCS CTUXIHHO,
BOHa MoTpelye creniaabHO OpraHi30BaHOTO MEJAroriuyHoro BIUIMBY, CEPEIOBHINA, B
AKOMY JUTHHA MA€ MOKJIMBICTh PEAi30BYyBaTH CBIM MOTEHITIAN.

Sk BiIOMO, CIIOBO «IHTEPAKTHUB» IMOXOJWTH BiJI aHIVIMCHKOTO CJIOBa «inter» —
B3a€EMHHM Ta «acty — AiaTu. TakuM YMHOM, IHTEPAKTUBHUIN — 3IaTHUHN 10 B3aEMOII,
mianory. I[IOHATTS «TeXHOJIOTIS» Yy TMeNaroriky YBIMIUIO 3 BUPOOHUITBA. Y
BUPOOHMUIN cepl «TEXHOJOTIS» BU3HAYAETHCSA SIK CYKYIHICTh PI3HUX MPHUHOMIB,
orepariid, Jii, MpOIECiB Ta iXHIO MOCHIIOBHICTh, III0 CIPSMOBaHI Ha 3MIHY CTaHy
o0’exta. [HIIUMU cllOBaMH — 1€ QJTOPUTM, 32 JOMOMOIOI0 SKOTO OTPUMYETHCS
3allJIaHOBaHUN pe3yJibTaT. [CHYIOTh PI3HI TJIIyMay€HHS TOHSTTS «IHTEPAKTUBHI
TexHoyorii». Ham HalOUIBII IMIOHY€ BH3HAYEHHS TMOHATTS «IHTEPAKTHBHI
texHosorii» O. Ilomeryn ta JI. [lupokenko. BoHu BBaxarwTh I1HTEPaKTHBHI
TEXHOJOT1i HaBYAHHS TEXHOJIOTISIMM, III0 BKIIOYAIOTh B CeO€ YITKO CIIJIAHOBAHUU
pe3yabTaT HaBUaHHS, BUKOPUCTAHHS OKPEMHX 1HTEPAKTUBHUX METOIB Ta MPUHOMIB,
110 3a0€e3Meuy0Th aKTUBHUI XapakTep B3aEMO/I1i yUaCHUKIB HABYAJIBHOT'O IIPOLIECY HA
3acaznax cmiBmopaii Ta cnisrBopyocTi [11, ¢.7]. Ha nymky H. BonkoBoi, iHTepakTHUBHI1
TEXHOJIOT1i HaBYaHHS — 1€ CYKYIHICTb METOJIB, 3aco0iB 1 (opm opranizamii
HaBYAJIBHOI JTIsJTBHOCTI, 110 3a0€3MeUyI0Th aKTUBHY B3a€MO/I1F0 YYACHUKIB OCBITHBOTO
Mpollecy Ha 3acajax CHiBIpalli Ta CIIBTBOPUYOCTI W CHPSMOBaHI Ha JOCATHEHHS
BU3HAYCHUX JUJAKTHYHHUX IiIei [3].

OTxe, IHTEPaKTUBHI TEXHOJIOT1i HAaBYaHHS OPIEHTOBAHI HA CHIBIIPAIlO, A1AJIOT 1
aKTUBHY Yy4YacTh KOXXHOTO YyYacCHHMKa OCBITHBOTO Iipoiiecy. Bouu He nwuiie
TpaHC(HOPMYIOTh CaMy METOAMKY BUKIIQJaHHs, aji€ i BUCTYIAIOTh OJJHUM 13 ICKPaBUX
MPUKJIAAIB Cy4acHOTO MIIX0Ty /10 OpraHi3allii HaB4aHHS.

Y 11bOMy KOHTEKCTI JOIIJIBHO 3BEPHYTHCS 1O TOHATTS «IHHOBAIls», aJKe
IHTEpPaKTUBHI TEXHOJIOT1] ()aKTUYHO € Pe3yJIbTaTOM 1HHOBAIIITHOTO MOMYKY y cdepi
ocBiTU. Ak 3a3Havae B. TkaueHko, iHHOBAIIis — 11€ PE3yJbTaT TBOPUOI AISTILHOCTI, 110
3YMOBITIO€ TIOSIBY HOBUX TEXHOJIOT1H 1 3MIHIOE OCBITHE CEPEIOBUIIE HA AKICHO HOBOMY
piBHIT [15, c.44]. 1. luukiBCchbKa TpakTye 1HHOBAI[IO (J1aT. innovatio — OHOBJICHHS,
3MiHA) SIK «HOBOBBEJICHHS, 3MiHA, OHOBJICHHS; HOBUHM MiAXiJl, CTBOPEHHS SKICHO
HOBOTO, BUKOPUCTAHHS BIJIOMOTO B IHIMUX IMUIIX» [5, ¢.21] 110 moBHICTIO BigoOpaxae
MPUPOJy IHTEPAKTHUBHUX TEXHOJIOTiIM. BiamoBigHO, caMe 3aBASKH BIPOBAKEHHIO
IHTEPaKTUBHHUX METO/IIB BiJIOYBAETHCS MEepEXi 10 IHHOBAIIHHOT MOIeJI1 HAaBYaHHS, /1€
OCHOBHOIO I[IHHICTIO € HE JIMIIe 3aCBOEHHS 3HAHb, a U (DOpMyBaHHS KIIFOUOBHX
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KOMITETCHTHOCTEH: KPUTUYHOTO MUCIICHHS, KOMYHIKaTUBHOCTI, yMIHHS MPAIIOBAaTH B
KOMaH/I1 Ta MpUMMaTH HECTaHIAPTHI PIILICHHS.

[IpakTi4yHEe BTIJICHHS B OCBITHIM mporec, 3a B. Jlanmo, 3aicHIOETBCS uepes
YIPOBAHPKEHHS KOHKPETHUX OCBITHIX 1 MEIaroriyHuX TEXHOJIOTIH, K1 3a0€31eUyIoTh
CTPYKTYpHE 1 3MICTOBE OHOBJICHHS HaB4aHHA. [lemaroriuni TexHoJjorii, Oyaydu
CKJIaJIOBOIO OCBITHIX, CIIPSMOBaHI Ha OITHUMI3AIliI0 B3a€EMOIi BCIX YYaCHHKIB
MeJJaroT1YHOTO MPOIECY Ta IPYHTYIOThCS Ha YITKOMY MPOEKTYBaHHI, aIrOpUTMi3allii
Ta JIarHOCTHUINl pe3ynbTariB [6]. Y 1bOMY KOHTEKCTI IOIUIBHO 3BEPHYTHCS 0
CTPYKTYPH NEJaroriqHOi TEXHOJIOT1, a/Ke caMe BOHA BU3HAYAE XapaKTEP MisIITLHOCTI
BUUTEJA 1 YUHIB, JIOTIKY OCBITHBOTO IPOIIECY Ta CIOCOOM 3aCBOEHHS HABUAJIHHOTO
Mmatepiany. CTpyKTypa MeJaroriayHoi TeXHOJIOT1l OXOIUTIOE:

— KOHIIETITYaJIbHYy OCHOBY;

— 3MICTOBHY YaCTHHY HaBYaHHS,

— 1111 HABYaHHS (3arajbHi 1 KOHKPETHI);

— 3MICT HaBYAJILHOTO MaTepiaiy;

— IIpoliecyabHy YaCTHUHY (TEXHOJOTIYHUHN TIpOoLeC);

— Oprasi3alliro OCBITHHOT'O IIPOIIECY;

— MeTo/U 1 HOpMU HABYAIBHOI JiSTTEHOCTI IIKOJISIPIB;

— MeTou 1 popmMu poOOTH BUNTEIIS;

— YTNpaBIIiHHS 3aCBOEHHSIM 3HAHb;

— J1arHOCTUKY pe3yJIbTaTiB HaBYaHHA [5; 6].

[Toromxyemocss 3 B.Jlanmo [6], BOpOBaJKEHHS CYyYacCHHX MEJAroriYHUX
IHHOBallli 'y CHUCTEMY TpaJMIIIHOTO HaBYaHHA Tniependayae: aKTUBI3ALIIO
Mi3HaBaJbHOI ~ CAMOCTIMHOCTI  y4HIB; 3a0€3Me4YeHHs  ONTUMAaJIbHUX  YMOB
IHTEJIEKTYaIbHOTO, MOPAJIBHOTO Ta COIANBbHO-KYJIBTYPHOTO PO3BHUTKY; CTBOPEHHS
CUTyalliil nans  peami3alii  1HAMBIAYyaJIbHOTO MOTEHUIany Ta (opMyBaHHs
JTOCJIITHUILKUX THTEPECIB SIK OCHOBU TBOpUOCTi. Came 11i 0COOJIMBOCTI BU3HAYAIOTh
IHTEPAKTUBHI TEXHOJIOTI SIK OJJHY 3 HAMOUThIT e(EeKTUBHUX 1HHOBAIIMHUX MPAKTHK Y
MOYATKOBIHN TIKOJII.

Y KOHTEKCT1 pO3BUTKY TBOPYMX 3/110HOCTEI MOJIOAIINX IIKOJISPIB BAKIIMBE MICIIE
3aiiMaroTh 1HHOBAI[IMHI TIEJAroriyHi TEXHOJOT1i, 30KpeMa IHTEerpaTUBHI, IHTEPaKTHUBHI,
ITpOBI, TEXHOJIOTI] KPUTUYHOTO Ta KPEaTMBHOTO MHUCJIEHHS. BoHM 3a0e3neuyroTh
OHOBJICHHA 3MICTy Ta (OpPM OCBITHBOTO TIPOIECY, AKTUBI3YIOTh I13HABAJIbHY
TISUTBHICTh, CIPUSAIOTH (OPMYBAHHIO 3JAaTHOCTI YYHIB JO TBOPYOIO BUPIIICHHS
HABYAJIbHUX 3aBJaHb.

O. bapTkiB Ta CrmiBaBTOpH, CIUPAIOYKHCH HA CydacHI TpaHc(opMalli OCBITHBOTO
MIPOCTOPY, BUOKPEMITIOIOTh HU3KY 1HHOBAIIMHUX TEXHOJIOTIH, cepel] IKMX HAOUIbII
3HAUYIIMMU JIJI1 PO3BUTKY TBOPUHUX 310HOCTEH €:

- 1HTEpaKTUBHI TEXHOJOTIi, CIPSIMOBaHI Ha Cy0’€KT-Cy0’€KTHY B3a€MO/III0 YUHIB
4yepe3 KOOMepaTHBHI, TpyrnoBi ¢GOpMH, CHUTyaTHUBHE MOJEIIOBaHHSA, poOOTy 3
JTUCKYCIMHUMU TMHUTAaHHSIMU. BOHU CTBOPIOIOTH YMOBH, Y SKUX KOXHA JUTHHA MOXE
BHUCJIOBUTH BJIACHY JYMKY, 3alpoIOHYBaTH 17€i, MOJEIIOBaTH PO3B’sI3aHHA
HaBUYaJbHUX 1 KUTTEBUX CHUTYaIllli, 10 Oe3MocepeHhO aKTHBI3YE€ KPEAaTHUBHICTH Ta

VSBY;
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- TEXHOJIOTIl KPUTHYHOTO Ta KpPEaTHBHOTO MHCICHHSA, SKi 3a0e3MeuyroTh
PO3BUTOK JMBEPICHTHOTO MHUCJICHHS, YMIHHS T€HEpyBaTH OpUTiHAJIBHI 176,
3MI1MCHIOBATH MOPIBHAHHS, aHAI3, CHHTE3, BUCYBATU MPUITYIICHHS Ta aJlbTe€pPHATUBHI
BapiaHTU pilieHb. [IpakTUYHUN KOMIIOHEHT IIMX TEXHOJIOTIM BKIIOYAaE pOOOTY B
JTUCKYCISIX, apryMEHTAIlll0 BJacHOI MO3HIlii, MOJENIIOBAaHHS HaBYAJIbHUX CHUTYaIlii,
MO€THAHHS 1HAUBIIyaIbHOI Ta TPYIIOBOI AisUTbHOCTI. Lle hopMye rHYUKICTh MUCTIEHHS,
1HIIIaTUBHICTh, CAMOCTIHHICTh CY/PKEHb 1 TBOPUY aKTUBHICTh MOJIOJIIINX IITKOJISAPIB;

- IrpoBI TEXHOJOTIi, fAKI 3a0e3Me4yyloTh MNPUPOJOBIANOBIIHICTS HABYAHHS
MOJIOAIIUX IIKOJSPIB, MIABHUILYIOTh IXHIO MOTHBAIIIO, 3aJy4YEHICTh Ta €MOLIMHUN
1HTEpEeC, CTBOPIOIOTH CHPUSITIMBHMA MPOCTIP 711 TBOPYOTO CAMOBUPAKCHHS,

- JI1aJOTOB1 TEXHOJOTIl, OpiEHTOBaHI Ha PO3BUTOK KOMYHIKATUBHUX YyMiHb,
YMIHHA BECTH [1ajior 1 MOJIUJIOT, apryMEHTYBAaTH CBOIO IIO3MIII0, BHCIIOBIIOBATH
MPUIYIIECHHS, TTPAITIOBATH B YMOBaX B3a€EMOPO3yMIHHS Ta B3a€EMOITIITPUMKH;

- 1HpopmamiitHo-komm oTepHl TexHozorii (IKT), ski BiAKpUBaKOTh AOCTYyH A0
MYJIBTUMEIIMHUX PECYPCiB, THTEPAKTUBHUX 3aBJlaHb, XMAPHUX CEPBICIB, MUGPOBUX
IHCTPYMEHTIB [IJI1 CTBOPEHHS TBOPYMX NPOIYKTIB (TIpe3eHTaIlii, Bi3yami3alii,
MiHINpoekTiB). Buxopucranns IKT copusie wmonenoBaHHIO —SBUIL, 30arauye
Bi3yaJIbHUM JTOCBI1JI 1 IMICHITIOE TT13HABAJIbHY aKTUBHICTD JITEH;

- texHousoris noprdomio, SMART-texHonorii Ta TEXHOJOTIA CKpalOIHTY, SIKi
320€3Meuy0Th MIATPUMKY 1HIUBIIyaIbHOTO TOCTYIY Y4Hs, (DOPMYyBaHHS HaBHUYOK
caMmopedeKkcii, yMIHHS MPE3eHTYBaTH Pe3yJIbTaTH BJIACHOI TBOPYOI AISUILHOCTI [,
c.100].

[{i BUIM 1HHOBAIITHUX TEXHOJIOT1H HE JIMIIE YPI3HOMaHITHIOIOThH OCBITHIH MpoI1iec,
ale W CTBOPIOIOTH YMOBH IS AaKTHBHOTO MHUCJICHHS, TBOPYOTO IIOMIYKY,
1HILIATUBHOCTI i caMOBUpPaKeHHsI y4uHI1B. CaMe TOMYy BOHU MarOTh OyTH IHTETPOBAHI y
MPAKTHUKY MOYaTKOBOI OCBITH SIK KJIFOUOBI IHCTPYMEHTH PO3BUTKY TBOPUYHUX 3/110HOCTEM
MOJIOJIIIUX HIKOJISIPIB.

BaxxnuBo miaKpecauTH, 1m0 1HTEPAKTUBHI TEXHOJIOTI] OPraHIdYHO MOEAHYIOTHCS 3
IHTErpaTUBHUM M1AX010M, pekomeHaoBaHuM Konreniiiero HoBoi ykpaiHChKOT KON
[7]. Jep»xaBHuii cTaHAapT TIOYATKOBOi OCBITH [4] BH3HA4Ya€ I1HTETPOBAHY
KOMITETEHTHICTb SIK 3/IaTHICTh YYHS 3aCTOCOBYBATH 3HAHHS W YMIHHS JJIs1 O3B’ I3aHHS
IIUPOKOro CHeKTpa mpodsieM. B ocBiTHIN ramy3i «S mOCHipKyro CBIT» 1HTErparis
peani3yeTbCsi y TNPUPOAHIN mist miTed dopwmi: depe3 00’ e€qHaHHS PIZHUX BHUJIIB
TISUTBHOCT1, MDKIPEIMETHI 3B’SI3KM, MPAKTHUYHI CHUTYyalli, CIOCTEPEKEHHS Ta
nociipkeHHs. Came 1HTETpOBaHMM MIAX1A MIACHIIOE €(PEKTUBHICTh 1HTEPAKTUBHUX
METO/I1B, CIIPUSIIOUH TTOSIB1 HOBUX CMUCIIIB, acollialliii 1 HECTaHAAPTHUX PIIICHb.

Yunni metoanuni pexkomenaaiii MOH VYkpainu moao opranizaiiii OCBITHBOTO
mpoliecy B novaTkoBii mkoui (mopiuni auctdy MOH mpo ocobGnuBocTi opraxizaiii
HABUYAJBLHOTO POKY, PEKOMEHMAAIIl 3 YyIpPOBa/DKEHHS IHTETPOBAHOTO Kypcy <«
TOCTIKYI0 cBiT», Bukopuctanus KT Ta missipbHICHOTO MiAXOAY) aKIEHTYIOTh Ha
HEOOXITHOCTI 3aCTOCYBaHHSI IHTEPAKTHMBHUX METO/IB, KOOIEPATUBHOTO HABYaHHSI,
MPOEKTHOI Ta IrpOBOi JiSITLHOCTI. Y HHUX HAroJOIIYEThCS, IO aKTHBHI, MisUIbHICHI,
KOMYyHIKaTHBHI (GopMu pPOOOTH € OCHOBOK (OPMYBaHHS B Y4YHIB KIIOYOBHUX
KOMIIETEHTHOCTEH, 30KpeMa IHIMIaTUBHOCTI, MiJMNPUEMIIMBOCTI, YMIHHS BUYHUTHUCS
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BIIPOJIOBIXK KHUTTS, TBOPUYOTO Ta KPUTUIHOTO MUCIIEHHS. [[e HOpMaTHBHO MiATBEPIKYE
JOIIIBHICTh IIUPOKOTO BUKOPHUCTAHHS IHTEPAKTHBHUX TEXHOJIOTIH sIK 3aco0y
PO3BUTKY TBOPYMX 3A10HOCTEH MOJIOIIIUX IIIKOJISPIB.

[HTEepakTHBHI TEXHOJOTII TOCIAI0Th IPOBITHE MICIE Cepell CY4YaCHHUX
NeJaroriyHuX 1HHOBAIliA, OCKUIbKH CTBOPIOIOTH YMOBU Il aKTHBHOI CYyO’ €KT-
Ccy0’eKTHOT B3a€MOJIl Ta TBOPYOi MISUTBHOCTI MOJIOJIIMX IIKOJIAPIB. Sk 3a3Hadae
O. IlomeTyH, 1HTEpaKkTMBHE HaBYaHHS — 1€ «CHEI[lalbHO OpraHizoBaHa ¢opma
Mi3HaBaJbHOI aKTHUBHOCTI, IO 3abe3medye CHiBIpaIio, Aiajor, oOMiH ITyMKamu W
noOy/I0By CIUIBHOTO OCBITHBOTO mNpoxykTy» [11]. Jlocmimuuns Harosomye, o
IHTEpaKTUBHICTh TEPEBOJUTH YyUYHS 3 TMO3ULII MAaCHBHOTO CcllyXaya B TO3MIIIO
aKTUBHOTO TBOPISI BJIACHOTO 3HAHHSA, IO € KIIOYOBOIO YMOBOIO PO3BUTKY
KpEaTUBHOCTI.

Baromuii BHECOK y pO3p00JIEHHS IHTEpAKTUBHHUX MM1/1X011B 3podunia I'. Cupotenko,
AKa TPAKTy€ I1HTEPAKTUBHI TEXHOJOTI K CHCTEMY METOMIB, IO CTUMYJIOIOTh
IHTEJICKTyaJIbHY aKTUBHICTh, 3a0€3MeuyloTh pPi3HI BHAMU B3aemojii (mapa, rpyra,
koJiekTuB) [ 14]. BoHa BuiIs€ Taki epeBaru IHTEpaKTUBHUX METO/IIB, SIK IT1IBUILICHHS
MOTHBAIlll, PO3BUTOK KOMYHIKAaTUBHUX YyMiHb, (QOPMYyBaHHS KpPUTUYHOTO Ta
acoI[laTUBHOTO MUCJICHHS.

Y KOHTEKCTI MpaKkTU4YHOI peaizalii iHTepakTuBHUX miaxoaiB O. Batymsik
HaroJjionrye Ha €QEeKTUBHOCTI KOOMEPaTUBHOTO, TPYMOBOIO Ta CUTyaTHUBHO-
MOJIETTbHOTO HaB4YaHHs. HaykoBuIlS BKaszye, 10 pobOTa B Mapax, MaJux Trpymnax,
meroaun «Kapycenby», «AkBapiym», «Mikpodon», «Koso 11ei», «AxXypHa IUIKa»
(Jigsaw) 3a0e3meuytoTh BKJIFOUEHHS KOKHOT IMTUHU B aKTUBHY B3a€MO/I110, CIPUSIOThH
(opMyBaHHIO HAaBUYOK Y3TOJUKEHHS Mii, aHami3y AYMOK IHIIKMX Ta MPOAYKYBAHHIO
BJIACHUX TBOPYHX PIllICHb.

1. InmepaxkmueHi mexnonoeii

[HTEpaKTUBHI TEXHOJIOTIi CTBOPIOIOTH YMOBH, Y SIKUX KOKHA TUTHHA MOXE:

- BUIBHO BHCJIOBUTH BJIACHI TyMKH;

- TIPOIOHYBATH 1€ Ta MOACITIOBATH CUTYAIlii;

- CHOUIBHO 3 OJHOKJIACHHUKAMU ITYKaTH TBOPY1 PIIICHHS,

- (opMyBaTH HABHUKH KOMYHIKaIlii, apryMeHTallii Ta CIiBIpAaIIi.

Takum 4MHOM, 1HTEPAaKTUBHI METOJIM HE JIMIIIE 30arauyroTh OCBITHIH Mpoiiec, ae
i BHUCTYIAIOTh OJHUM 13 KIIFOUOBHUX MEXaHI3MIB PO3BUTKY TBOPUYOIO IMOTEHITIATY
MOJIOJIIINX HIKOJISIPIB.

2. Texnonoeii KpumuuHo20 Mma KpeamueHo20 MUCIeHHS.

[{s rpyma TEXHOJIOTIH CHpsSMOBaHAa Ha PO3BUTOK JHBEPrEHTHOTO MUCJICHHS,
3IaTHOCTI TN€HEepyBaTH MHOXKUHHI 171€i, 3A1MCHIOBAaTH aHalli3, CUHTE3, MOPIBHIHHS,
BHUCYBATHU TNOTE3M Ta IIYKATHU aJbTEPHATUBHI PIILICHHS.

Jlo HaileeKTUBHIMIKUX METO/IIB Y TOYATKOBIHM IIKOJII HAJIEKAaTh:

MoskoBuii mtypMm. Meton, ynepiie HaykoBo o0rpyHTtoBanuil [Ix. Ocoopuom (J.
Osborne), cripusie BUTbHOMY MPOAYKYBaHHIO BEJIMKOI KIJIBKOCTI 171eil 6€3 KPpUTHUKH Ta
olLiHIOBaHHA. BiH ¢opMye CMUIMBICTD AYMKH, THYUYKICTh, ACOLIATHUBHICTh, IO €
0a30BMMHU XapaKTEPUCTUKAMHU TBOPUYOCTI.
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AcoriatuBEAA  Kyn[ (TpoHyBaHHs). lleli MeTonq MIMPOKO 3aCTOCOBYETHCS
YKpPaiHCBKUMHM BYHUTENIIMM TOYAaTKOBOI IIKOJM fAK 3aci0 pPO3BUTKY OOpa3HOIo
MUCJICHHS, €eMOLIMHOI YyTIMBOCTI Ta CTBOPEHHSI OPUTIHAIBHUX CMHCIIOBUX 3B S3KIB.
JiTH Bil KJIIOYOBOIO TIOHSTTS YTBOPIOIOTH «TPOHO» acollialliif, IO 3amycKae
MEXaHI13MH TBOPYOi YSIBU Ta JUBEPTEHTHOI'O MUCIICHHSI.

Metonu «HeszakinueHni pedeHHs», «MikpodgoH», pobOoTa 3 BIIAKPUTUMHU
3anuTaHHsIMu. i hopmu TIsIIBHOCTI CIPUSIOTH (POPMYBaHHIO HABUYOK BHUCIIOBJICHHSI
BJIACHOI JTyMKH, apryMEHTaIlii, JIOTIYHOTO I KPUTHUYHOTO aHamizy iHpopMallii,
PO3BUTKY IHTEJIEKTYaIbHOI 1HII[IaTHBH.

TexHoIoTii KPUTUYHOTO Ta KPEaTUBHOTO MHUCIICHHS 3a0€3MeUyI0Th:

- (opmyBaHHS 31aTHOCTI Y4HIB Oa4UTH MPOOIEMY 3 PI3HUX CTOPIH;

- YMIHHS F'€HEepyBaTH OpUTIHANbHI 171€7;

- PO3BHUTOK HABMYOK aHali3y Ta apryMEeHTallli;

- CTBOPEHHS TBOPYMX IPOIYKTIB (TEKCTIB, MOJENEH, MPUITYIIEHb, PILIIEHB);

- CTAHOBJICHHSI CAMOCTIHHOCTI Ta 1HIIIIATUBHOCT1 MOJIOIIHNX IIKOJISPIB.

3. Ieposi mexnonoeii

IrpoBi TeXHOJIOTIi MOCITAI0Th BaXKJIMBE MICIIE B OCBITHBOMY ITPOIIECI ITOYATKOBOI
IIIKOJIM, OCKUIBKH BIATOBIIaI0Th MIPUPOJOBIANOBIIHOMY PO3BUTKY NUTUHU 6—10 pOKiB.
3a BuzHaueHHsIM ['. CUPOTEHKO, «IrpoBl TMEAAroriyHi TEXHOJOTi(» — IIe cHUcTeMa
METO/AIB 1 TPHUIOMIB, 10 OPraHi30BYIOTh HaBUAJIBHUN IMpoiiec y ¢GopMmi pi3HUX
MEJAroriyHuX 1irop, /1€ KOXKHA Tpa Ma€ YITKY AWJAKTHYHY METy Ta OYiKyBaHUU
pe3yabtar [14 c¢. 95]. HaykoBuiist miaKpecitoe, 110 OCHOBHOK 03HAKOIO MeAaroriyHol
TP € HE PO3BAKAJIBHICTh, a HABUAIBHO-ITI3HABAJIbHA CIIPSIMOBAHICTB, sika 3abe3mneuye
MOTHBALIIIO0, AKTUBHICTh T4 EMOLIHE 3aJTyYeHHS] YUHIB.

IrpoBi Moziesl HaBUaHHA 3a0€3MEYYIOTh:

PO3BUTOK YSIBU i acOIIaTUBHOTO MHCIICHHS;
MO3UTHBHY MOTHBAIIIO 0 HABYAHHS;
TICUXOJIOTTYHUN KOMDOPT;

PO3BUTOK MOBJICHHS Ta KOMYHIKaTUBHHUX YMIiHb;
dbopMyBaHHS HABUYOK CITiBIIpaIll.

BaxxnuBo, 110 nenaroriyHi irpu €()eKTUBHO 1HTErPYIOTHCS B YPOKH YKPaiHCHKOI
MOBUM Ta YWTaHHSA, MAaTEMAaTUKH, «S IOCHIKYIO CBIT», MHUCTEUTB, CIPUSIOYH
rIMOIIOMY PO3YMIHHIO MaTepiaity Ta GOpMyBaHHIO CTIMKOTO Mi3HABAIHLHOTO IHTEPECY.

4. llianocoei mexuonocii

Jl1a70roBi TEXHOJOT1T CIPSAMOBaHI Ha PO3BUTOK KOMYHIKaTUBHOI KOMIIETEHTHOCTI,
YMIHHS BECTH Jiajor 1 MOJIOr, apryMEHTOBAaHO BHUCIIOBIIIOBAaTH BJIACHY MO3HUIIIO,
dbopMyrOBaTH TPUMYIIEHHS Ta TMPAIIOBaTH B yMOBaX B3a€EMOPO3YMIHHS ¢
B3a€EMOMIATPUMKH. Y KOHTEKCTI HOBOI yKpaiHCHKOI IIKOJM J11aJIOT PO3TISAAETHCS K
MPOBIHUM 3aci0 opraxizaiii HaBYaJIbHOI B3aeMOIi, IO 3abe3reuye CyO’€KT-
Cy0’€KTHI CTOCYHKM MIX Y4YUTEJNEM 1 YYHEM, a TaKOX MK cCaMUMH 3700yBadyaMu
ocBiTu. O. [TometyH 1 JI. [luposkeHKO HAroOJOMIYIOTh, IO J1ajI0TOBI GopMu podbOTH
(oOroBopeHHsI B KOJIi, «MIKpOQOH», TUCKYCIs, «KOJO 1/€i», B3a€MOOIUTYBAHHS)
CTBOPIOIOTh YMOBH [JISl CIIIJILHOTO KOHCTPYIOBAHHS 3HaHb, PO3BUTKY KPUTHYHOTO U
TBOPYOTO0 MHUCJEHHS, (JOPMYBaHHS BMiHb CIIyXaTH 1HIIIOTO i KOPEKTHO BiJICTOIOBATH
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BJIacHY TOYKy 30py [9; 11]. 3aBasiku mianoriydiii B3a€MOJii MOJIOAIII IIKOJSAPI HE
IPOCTO BIITBOPIOIOTH 1H(MOpMaI0, a ¥ OCMUCIIOITH 1i, CTaBISATh 3alUTaHHA,
IIyKaloTh apryMeHTH, OyIyloThb BiacHi cymkeHHs. lle Oe3mocepeaHbo crpuse
PO3BUTKY IXHIX TBOpYHUX 3HAI0HOCTEH 1 (POPMYBaHHIO COIIAIIBHOI Ta TPOMAJISIHCHKOI
KOMITETEHTHOCTE — KIIIOUOBUX CKIJIaMoBUX Jlep’KaBHOTO CTaHIApPTy IOYaTKOBOI
OCBITH.

5. Ingpopmayitino-xomn romepni mexnonozii (IKT)

IKT € HeBimx €éMHOIO CKJIAIOBOIO IHHOBAIIMHOTO OCBITHROTO cepemoBuiia HYIII.
3actocyBaHHS IUGPOBUX 1 MYJIbTUMEAIMHUX 1HCTPYMEHTIB MiJACHIIIOE 30pOBY,
CIIyXOBY Ta €MOIIIIHy KaHaJIM CIipuiiMaHHs 1H(pOpMaIlii, a Takox 3a0e3neuye TOCTyI
70 1HTEPaKTUBHUX HaBUYANBHUX pecypciB. Sk 3a3navae lO. PynHik, BUKOpUCTaHHS
MYJIbTUMENIMHUX TEXHOJOIIH CHpUsS€ PO3BUTKY KPEATUBHOCTI, I1HTEHCH(DIKaIli
M3HABAIBHOI ISUIBHOCTI Ta 1HJMUBIAyali3allii HaBYaHHs BIAMOBIAHO JI0 MOTPEO YUHA
[13, c. 64-67.].

VY mpakTulll Mo4aTKoBOi MIKOJIU €(heKTUBHUMU €:

— poboTa 3 IHTEePaKTUBHOIO JOIIKOIO;

— HaBYaJIbHI BIJI€0, aHIMAIIl1, CUMYJISIIIT;

— BUKOHAHHSI 3aBJIaHb Ha TUIAHIIIETaX Ta Y XMapHUX CEpBicax;

— BUKOPUCTaHHS CMapT-TeJEBI30pa;

— poboTa 3 aygiomMarepiajlaMy Y HaBYIIIHUKAX, 1110 MM1ICUIIOE€ KOHIIEHTPAIIIIO Ta Ja€
3Mory AuepeHIitoBaTH HaBYaJIbHI 3aB/IaHHS.

3aBasgku IKT yuHI CTBOpPIOIOTH BJACHI TBOPYl NPOAYKTH: MIHI-IIPOEKTH,
npe3eHTauii, ¢oToictopii, Bigeoposuku. Lle po3BuBae BMIHHA NpaIlOBaTH 3
iH(popMaIlli€ro, IIyKaTH, aHaII3yBaTH Ta MPE3EHTYBATH JaHl, GopMyrouu LHUPPOBY
KOMIIETEHTHICTh — OJHY 3 KiatouoBux y HYII. IKT Takox opraHiqyHoO MO€AHYIOThCS 3
IHTEPaKTUBHUM Ta IHTETPOBAHUM HABYaHHSM, POOJISYM OCBITHIM mpouec OuIbIl
JUHAMIYHUM, HAOYHUM 1 TPAKTUKOOPIEHTOBAHUM.

6. Texnonoeis nopmeonio, SMART ma mexnonocis ckpatibiney

TexHomorisg nopTdosiio y mo4aTKOBIN TKOJII BUKOPUCTOBYEThCA K 3aci0 dikcarrii
0COOHCTOrO IIPOTpecy, PO3BUTKY pediIeKcii, CAMOOIIIHKY i TBOPYOTO0 CAMOBHPAKCHHS.
[Toptdomnio mae 3mory 310patu HaWKpaill poOOTH YUHS, BIACTEKUTH TUHAMIKY HOTO
KpEaTUBHHX JOCSITHEHb, (DOPMYBATH MOTHBAIIIIO /10 HABYAHHS.

SMART-TexHoorii Opi€HTOBaHI Ha MOCTAHOBKY JOCSDKHHMX, BHUMIPIOBAHUX 1
3HAUYYIIUX IUIeH, M0 JOMOMAarae MOJIOAIIUM IIKOJISpaM HaBUATHUCS IJIaHYBaHHIO,
BIIMOBIATILHOCTI Ta opraxizamii BiacHoi AisibHOCTI. SMART-migxig oco0auBo
e(eKTUBHUI y TBOPUYMX 3aBAAHHSIX Ta MiHI-IIPOEKTAX.

CkpaifOiHT — TEXHOJIOT1s BI3yaJIbHOTO TOSICHEHHS, Y SIKIH 1H(hOpMaIlisl MOJa€ThCs
yepe3 o0pas3u, CXeMH, CUMBOJIM Ta KOPOTKI TeKCTOBI (parmMeHTH. J[J1s MoIOaIINX
IIKOJISIPIB 1I€ CIOCi0:

- PpO3BHUBATH OOpa3HE MUCIICHHS;

- TIEpPETBOPIOBATH aOCTPaKTHI i€l Ha HAOYHI MOJICIII;

- CTBOPIOBATH BJACHI TBOPYl Bi3yalibHI MPOAYKTH;

- OIAaHOBYBATH HABUYKH MPE3CHTAIII1.
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CkpailOiHT epEeKTUBHO TMO€IHYEThCA 3 1HTepakTuBHUMHU Metomamu, IKT Ta
irpoBuMHU (popMamMu poOOTH.

7. IIpoexkmni ma LEGO-mexnonoaii

Jlo 1HHOBAIIMHKUX TEXHOJIOT1H, 110 aKTUBHO BIIPOBA)KYIOTHCS B OCBITHIHN Mpoliec
HoBoi ykpaiHChKOI MIKOJM, TaKOX HayexaTh MpoekTHI TexHosorii Tta LEGO-
TEXHOJIOT11, K1 MiICWIIOIOTh IIsUTbHICHUM 1 TBOPUYUN XapaKTep HaBYaHHS.

[IpoektHa  misuibHICTH, sK  3a3Hadae  O. [lonraBenb, €  opHIED 3
HaWTIePCIEKTUBHIMMX (OPM HABYAHHS, aJPKE€ CTBOPIOE YMOBU IS TBOPYOTO
CaMOPO3BUTKY W camopeali3allii y4HIB: y4YHI CaMOCTIHO 3100yBarOTh 3HAHHS,
CHUCTeMAaTU3yIOoTh 1H(popMallito, 6auaTh npodieMy i mpuitmaroTs pimenss [10, ¢.20].
I. BiTtok Harosomrye, o MPOEKTH B TIOYATKOBIM IIKOJII MAlOTh BiJMTOBIATH BIKOBUM
0COOJIMBOCTSIM MOJIOAIIUX IIKOJIAPIB, OyTH KOPOTKOTPUBAIUMU Ta BUKOHYBATUCS IT1]T
MEJaroriYHuM CynpoOBOAOM, OCKUIBKY JITH JUIIE (POPMYIOTh 0a30B1 HABYAJIbH1 YMIHHS
[2].

[IpoeKkTHY TEXHOJIOT1I0 HAaBYaHHS BBAXKAIOTH OJIHIEIO 13 HAUMEPCIIEKTUBHIMIUX Ta
HaWOIBII JI€EBUX TEXHOJOTIA PO3BUTKY TBOPUYMX M I1HTENEKTyalbHUX 3H10HOCTEH
yuHiB. Il memaroriyHa TeXHOJIOTISA TIependadae CyKYIHICTh JIOCTITHUIIBKHUX,
MOIIYKOBHUX, MPOOJIEMHUX METOJIIB, TBOPUMX 3a CBOEI CYTHICTIO. BoHa cmpuse
(GOpMyBaHHIO TaKMX KOMIIETEHTHOCTEH, $K yMIHHS TMpaoBaTH B KOMaH]II,
PO3MOAUIATA BIJIMOBIIATBHICTh, aHANI3YBaTH pPE3yJbTaTH ISJILHOCTI, PO3BUBATH
HaBUYKU CAMOOIIIHKY Ta aHAJITUYHOTO MUCJICHHSI.

[lepcnextuBHicTh BUKOpHCTaHHS LEGO-TexHOJOri B OCBITHROMY MIpOLIECI
3YMOBITIOE€THCS BUCOKUMH MOKIIMBOCTSIMU: 0aratoyHKI10HATIbHICTIO, TEXHIYHUMU Ta
ECTCTUYHNMH XapaKTEPUCTHKAMU, BUKOPUCTAHHAM Y PI3HUX ITpOBUX 1 HAaBYAIBHHX
3oHax. Bukopucranus LEGO-TexHO0r1i cipsMy€ OCBITHIH Mpoliec Ha HOBU PIBEHb.
3rigno 3 O. Ilererupuu Ta JI. [lererupuu, «LEGO — oana 3 HaWBigoMmimmx 1
MOMIMPEHUX HUHI TEJaroriyHuX CHCTEM, IO IIUPOKO BHKOPHCTOBYE MOJEII
peabHOTO CBITY 1 MPEAMETHO-ITPOBUI OCEepEOK HAaBYaHHS 1 PO3BUTKY IUTUHMY [8].

3aBasku LEGO mikosisipi BYaThCs MOSICHIOBATH CBOT JIi1, 0OTPYHTOBYBATH PIllICHHS,
OyIyBaTH 1CTOpIi, MpAIIOBaTH B MIapax 1 rpymnax, a TaKoK MOJIEIIIOBATH IPOCTOPOBI Ta
noriuHi 3B’ s13ku. LEGO-TexH010r11 €PeKTUBHO IHTETPYIOTHCSA B YPOKH «S1 JOCTITKYIO
CBIT», MAaTE€MaTHKW, MOBH, MHCTCUTBA, CHPUSIOYH (HOPMYBAHHIO ILJIICHOTO
CIIPUIHSTTS CBITY Ta PO3BUTKY KPEATHUBHOCTI.

OT:xe, IHTEpaKTUBHI TEXHOJIOT1i BUCTYMAIOTh OJHUM 13 HalI1€BIIINX IHCTPYMEHTIB
(dhopMyBaHHS TBOPUYHUX 3A10HOCTEH MOJIOIIIMX IIKOJSAPIB Y KOHTEKCTI 1HHOBAIIMHOL
ocBiTh. BoHu 3a0e3meuytoTh nepexiji BiJi MaCUBHOTO 3aCBOECHHS 3HAHb JO aKTHUBHOI,
JUSJIBHICHOT, J1aJloTIYHOl Ta TBOPYOi B3a€MOJIi, 110 TIOBHICTIO BIJNOBIJIAE
KOHIIENTyalbHUM 3acagaM HoBoi ykpaiHChKOI 1kojiu. IpyHTyrouuch Ha igesx B.
Tkauenka Ta I. JIMUKIBCHKOI 1100 CYTHOCTI TMEJAaroriyHUX 1HHOBAIlIN, 1HTEPAKTUBHI
TEXHOJIOT1] MOYKHA PO3IJIAAATH K Cy4YacHI MeJaroriudi HOBOBBEJICHHS, 1110 3MIHIOIOTh
XapaKTep OCBITHHOTO MPOIIECY, MiACHIIOIOTH HOTO MOTHBAIIMHUN, KOMYHIKATUBHUH 1
KpEaTUBHUN KOMIIOHEHTH.

[HTEpaKkTHBHI, IrpOBi, [iaJOTOBi, 1H(GOPMAIIHO-KOMIT IOTEPHI TEXHOJIOTI,
TEXHOJIOT1i KPUTUYHOTO Ta KPEaTUBHOTO MHUCIICHHS, TopTdoiio, SMART-texHomorti,
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cKkpaiiOinr, a  Takoxk mpoektHi Ta  LEGO-TexHonorii  3a0e3nedyroThb
0araTOKOMIIOHEHTHUM PO3BUTOK TBOPYOCTI JITEH: BiJ yMIHHS T'€HEpyBaTH 1Aei — 10
BMiHHSA iX peanizoByBaTH Yy BJIACHUX INPOAYKTaX MisNIBHOCTI. IX BHKOPHCTaHHS
CTBOPIOE CEPEJIOBHUIIIC CITIBIIPalll, MATPUMKH Ta MICUXOJOTTYHOTO KOM(DPOPTY, Y IKOMY
KOXKHa JUTHHA MOXE IPOSBUTH  I1HINIATUBHICTh, YSIBY, 3JIaTHICTh  J0
EKCIIEPUMEHTYBaHHS i CAMOBHUPaKCHHSI.

TakuM YMHOM, IHTEPAKTHBHI TEXHOJIOTIi HE JIUIIE YPI3HOMAHITHIOIOTh OCBITHIN
MpoIIec, aje i BUCTYHalOTh HEOOXITHOIO YMOBOIO PO3BUTKY KPEATHBHOTO IMOTEHITIATY
MOJIOJIHMX IIKOJISAPIB, CHOPUSIOYN (HOPMYBAHHIO KITIOYOBUX KOMITETEHTHOCTEH,
nependadeHux Jlep>kaBHUM CTaHIAPTOM IMOYATKOBOI OCBITH Ta OCBITHBOIO pehopmMoro
HVIII.
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KPUTEPIi TA MOKA3HUKUA TOTOBHOCTI
310BYBAUIB BUILIOI MEJATOT'TYHOI OCBITH J1O
POBOTM 3 JITbMM 3 MOBJEHHCBUMMU
MOPYIIEHHSIMU

bipuyenko Harauis CepriiBHa,

3m00yBadka (TpEeThOTO (OCBITHHO-HAYKOBOTO) PIBHS BUIIOI OCBITH)

Kadeapu OCBITONOTIT Ta IHHOBAIIHHOT TIEAArOT1KN

XapKiBCHKOTO HAIIOHAILHOTO TieAarorignoro yHiBepcutety iMeHi [.C. CkoBopoaun
VYkpaina

AKTyanbHICTh T€MH JOCTIKeHHSI. OIHUM 13 KITI0YOBUX (DaKTOPIB CTAHOBJICHHS
nejarora, 3/aTHOTO IMpAIfOBaTH 3 JITbMH 3 OCOOJMBHUMH OCBITHIMHU MOTpedamw,
BUCTYIIA€ HE JIMIIE BJOCKOHAJICHHS TMNpOQeciiHUX YMiHb, ajie i HasBHICTb
1HKJIFO3MUBHOT'O OCBITHBOT'O CEpEJIOBUINA Y 3aKjiajiax BUINOI OCBITH. J[anuii peHomeH
OTPYMAaB IIMPOKE BUCBITICHHS Y Cy4YaCHHUX JOCIIHKEHHSX, K1 M1JKPECIIOI0Th HOT0
pOJIb SIK TPOCTOpY JUIs ajamTaiii ¥ corjanizamii 37100yBadiB OCBITH. [HKIIIO3WBHE
OCBITHE CEpENOBHUIIE BU3HAYAETHCA SIK KOMIUIGKCHA CHCTEMa, IO Iepeadadae
peopMyBaHHSI OCBITHHOTO TIPOIIECY BIAMOBIAHO JO TMOTPEO KOXKHOI JAUTHHH,
METOJMYHY THYYKICTh 1 BApIaTUBHICTb, CTBOPEHHS CHPHUSTIMBOIO MCHXOJOTTYHOIO
KIIIMaTy, aJamnTalliio MpOCTOPOBO-MaTepiadbHOIO CEpEJOBHINA 3aKiaay 0 HoTped
yCIX YYaCHUKIB HaBUajIbHOTO mpouecy [4]. Takum 4MHOM, MOYKHA CTBEPKYBATH, 1110
y mpotieci mpodeciiiHoi MAroTOBKM MaiOyTHIX MEAaroriB BayKJIMBO LLIECIPIMOBAHO
(dbopMyBaTH KOMILJIEKC KOMIIETEHTHOCTEH, K1 3a0€3neuytoTh e(heKTUBHICTh POOOTH 3
TITBMHA 3 OCOOJIMBUMH OCBITHIMH TMOTpeOaMu, 30KpeMa 3 MOBJIEHHEBUMH
MOPYIICHHSIMU.

[3  Meroro  BHU3HAYeHHS  KPUTEPiiB Ta  TMOKA3HWKIB  TOTOBHOCTI
3100yBayiB BUIIO1 MEarOT1YHOI OCBITH J10 pOOOTH 3 MAIThbMHU 3 MOBJIEHHEBUMU
MOPYIICHHSMH HaMH OYJI0 31HCHEHO aHal3 HAYKOBUX JIOCTIHKCHb.

Tax, 3okpema A. Typy0Oapona, FO. Kinoukosa, A. Kopoib [3] BUOKpeMITIOIOTh TpH
P1BHI TOTOBHOCTI JIOTOTEAIB JI0 MEAaroriyHoi B3a€MOJIli 3 T€TEPOreHHUMH TpyIamMu
YVUHIB — HU3bKH, CepeIHIN Ta BUCOKHUH.

Ha HuszbkoMy piBHI TOTOBHOCTI JOromeja J0 TMeAaroriyHoi B3aeMojii 3
reTepOreHHUMH IpyllaMH y4YHIB MOHa BU3HAYMTH 0a3oBuii piBeHb. Ha nibomy erarmi
Joromnes 03HaMOMIIIOETHCS 3 OCHOBAMHU 1HKJIFO3UBHOI OCBITH, PO3yMi€ KOHUEMIi Ta
NPUHIMIU pOOOTH 3 PI3HMMH KaTeropisMu yuyHiB. BaknmuBo, 1mo0 BiH 3aCBOIOBAB
TEOPETHUYHI 3HAHHS MPO MCUXOJIOTTYHI Ta TIearorivyHi aCIIeKTH B3a€MO/III 3 IITHbMH, K1
MarOTh OCOOJIMBOCTI B PO3BHUTKY.

Cepenniii piBeHb TOTOBHOCTI MOJKHA OXapaKTepU3yBaTH SIK PIBEHb MPAKTHYHOTO
3actocyBaHHA. Ha 1ipoMy erarii Jiorones y»e akTUBHO 3aCTOCOBY€E 3700yTi 3HaHHS Y
npakTtuili. BiH po3po0sie Ta BUKOPUCTOBYE 1HAMBIAYalbHI MPOrpaMHu KOPEKIlli s
VYHIB 3 PI3HMMH OCBiITHIMH moTpeOamu. Jloromen oOBOJIOAIBAE METOIUKAMHU
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1HAMBIAYaTi30BaHOTO TMIAXOIY, BPaXxOBYIOUM CHEIM(IKy MOBJICHHEBOTO PO3BUTKY
KO>KHOI TUTUHHU.

Ha BucCOKOMY piBHI TOTOBHOCTI CIIOCTEPITA€THCA BOJIOJIHHS PO3IMIUPECHUMU
HAaBUYKaMM B3a€EMOJIl 3 PI3HUMH TpPyINaMH Y4YHIB, BKJIIOYAIOUMU JITEH 3 PI3HUMH
PIBHSIMHM 1HTEJIEKTYyaJIbHOTO PO3BUTKY, MOBJIEHHEBUMM MOPYIICHHAMH Ta I1HIIMMH
ocobnmuBocTsMHU. Jloromen Ha I1bOMY pIBHI Ma€ PO3BHHEHI KOMYHIKaTHUBHI Ta
TIMOUIIMHTOBI HaBWUYKM IS YCHIIIHOI CHIiBIOpalll 3 IHIIUMH I€JaroriYHuMU
mpaliBHUKaMU Ta 0aTbkaMu Y4HIB. BiH Takox B3aeMoji€e 31 cremiaiicTaMu 3 1HIINX
rayfy3ei, IIyKar4W 1HHOBAI[IHHI METOAW Ta TEXHOJIOTIl JUIsl TIOKPAIICHHS SKOCTI
HABYaHHS Ta KOPEKI[il yYHiB 3 OCOOIMBUMH OCBITHIMHU HOTpebaMu

JIis OLIHKH X PIBHIB BUKOPUCTOBYIOTHCS UOTHPU KpUTEPIl: MOTHBAIHHIMA,
1H(popMalliitHO-TII3HaBaIbLHUM, 0COOMCTICHUH Ta aHAMITUYHUHN. TaKui MiaxiJ1 103BOJISIE
JETAThbHO BHU3HAYWUTH CTYIiHb TOTOBHOCTI KOXXHOTO JIOTOIENa 10 pPOOOTH B
TETEPOreHHUX rPymnax Ta po3KpUTH 0COOIUBOCTI iIXHBO1 PO eCiitHOT KOMITIETEHTHOCTI.

Kpurepiansny 0a3y nocmimkenHs B. AmyxrtiHoi [1], mpuUcCBsSYEHOro poO3TIIsiay
MUTaHHA CTaHy TOTOBHOCTI MaMOyTHIX JIOrOMeaiB JI0 CEHCOMOTOPHOI KOPEKIIii
PO3BUTKY 0C10 3 MOPYIIEHHSIMHA MOBJICHHS, CKJIAJIH TPYIU KPUTEPIiB: MOTHUBALIMHUM,
3HAHHEBUH, OrnepaIiiHui, 0COOUCTICHUM, pedICKCUBHHM.

3a pesynbraramu gociimxeHHss B. JKemanosoi ta lO. Piit  [2] po3poOaeHo
KpUTEpiadbHUN 1HCTPYMEHTapiil, MO0 € OCHOBOIO I BU3HAYEHHS TOTOBHOCTI [0
npodeciiiHoro camoBaockoHaneHHs BuuteniB 33CO.

BiAnoBimHO 110 CTPYKTYpU 3a3HAYEHOTO (EHOMEHY aBTOpPAaMH BHUOKPEMIIEHO
aKCIOJIOTIYHUM; THOCTUYHMM; TMpakceoysoriyHuii; pediekcuBHuii kpurepii. o
KOXKHOTO KPHUTEPII0 BH3HAYEHO 1 O0XapakTEpU30BaHO pPIBHI (HU3BKUN, CEpEaHil,
BUCOKHI) C(HOPMOBAHOCTI TOTOBHOCTI J0 MpodeciiHOro caMOBIOCKOHATICHHS
BunteniB 33CO.

VYce 3a3HaueHe BUILE J03BOJIAJIO HAM BU3HAYUTH KpUTEPIi, MOKA3HUKHU Ta PiBHI
TOTOBHOCTI 3/100yBadviB BHUIIOI MEIaroriyHoi OCBITH A0 podOTH 3 JITbMH 3
MOBJICHHEBUMH  TIOPYIICHHSIMH: MOTHBAIllMHMKA, KOTHITUBHHUH, isJIbHICHUH,
pedaeKCUBHO-PET YIS TUBHUM.

MoTuBaliiauii KpuTepit BimoOpaxae mpodeciiiHO Ba)KJIMBI MOTHUBH, MOTPEOH,
I[IHHICHE CTaBJICHHS Ta YCTaHOBKH, K1 aKTyali3ylOTh TOTOBHICTh 3/100yBadiB BHUIIIOi
OCBITH JI0 pOOOTH 3 ITHbMHU 3 MOBJIEHHEBUMHU MOPYIICHHSIMU. MoTHUBaIIHUN KpUTEpin
MOJISITa€ 'y HAasiBHOCTI y 3/100yBayiB BHILOI OCBITM MOTHUBIB 1 MOTped mpodeciitHoro
CaMOBJIOCKOHAQJICHHSI 11010 PoOOTH 3 AIThbMU 3 MOBJICHHEBUMHU MOPYIICHHSMHU; Y
HasIBHOCTI I[IHHICHOTO CTaBJEHHA 10 MNpo(deciiHOTO CaMOBIOCKOHAJICHHS 11010
poOOTH 3 AITHMU 3 MOBJICHHEBUMHU MOPYUICHHSIMU, & TAKOK Yy HASIBHOCTI Y 3/100yBauiB
YCTaHOBKH J0 TMpo(eciifHOro caMOBAOCKOHAJICHHS INOAO pOOOTH 3 IiThbMHU 3
MOBJICHHEBUMH TTOPYIICHHSIMHU.

[Toxa3HukamMu MOTHUBAIIITHOTO KPUTEPIIO € TAKI:

— I[IHHICHO-MOTHBAIlIHHE CTABJICHHS JO MPOQECiHHUX yMiHb POOOTH 3 MITHhMH 3
MOBJICHHEBUMU MTOPYIICHHSIMU;

— TIParHEeHHS JI0 PO3BUTKY Ta JOCATHEHHS YCHiXy MO0 POOOTH 3 MIThbMHU 3
MOBJICHHEBUMU MTOPYIIEHHSIMU.
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KornitTuBHuii kputepiii BioOpaxkae TOCKOHaE BOJOIIHHS 3100yBayamMu BHUIIO
NeJaroriyHoi OCBITM METOJAMYHHMMHU Ta CHEIIaJbHUMHU 3HAHHSIMHU IIOJ0 poOOTH 3
JTITBMU 3 MOBJICHHEBUMU MOPYIICHHSIMU: 3HAHHSI METOAMKU BUKJIaJaHHS HaBYAIbHUX
IpeAMETIB 3 ypaxyBaHHSM HasSBHOCTI y KJaci JITeH 13 MOPYIICHHSIMH MOBJICHHS,
3HAHHS METOJIIB HABYAHHS JITeH 13 MOBJICHHEBUMHU TIOPYIICHHSIMH, 3HAHHS
IHHOBAIIMHUX TIEAAroriyHuX TEXHOJOT1M PO3BUTKY Ta KOPEKIli MOBJIEHHS Ta
0COOJIMBOCTEM 1X 3aCTOCYBaHHS B OCBITHBOMY IPOIIECI.

OszHayeHunit KpuUTepid BimoOpaxae NpoOIeCyaTbHO-IHCTPYMEHTAIBHUN AaCIEKT
rOTOBHOCTI 3700yBauiB BHINOI TIEJAaroTi4YHOi OCBITH 10 poOOTH 3 [ITbMHU 3
MOPYIIEHHSMU MOBJICHHS, a CaMe: 3arajibHOMPOQECiiiHi 1 crierianbHi 3HaHHS; 3HAHHSA
HayKOBOTO T€3aypyCy 3 JIOTOMeii, 3arajJpHO1 Ta CemiaTbHOI eJaroriky 1 MICUXO0JIOT1i
Ta IHIIMX CYMDKHHMX HayK; TEOPETHUYHI 1 TEXHOJOTIYHI 3HAHHS IPOOJIEMH TOTOBHOCTI
3100yBayiB BHUINOI MEAArOriYHOI OCBITH JO POOOTH 3 AITBbMU 3 MOPYIICHHSMHU
MOBJIEHHSI;  OCOOJIMBOCTI  Mi3HABAJILHUX  MPOLECIB, KpeaTWBHA AaKTHUBHICTH,
CaMOCTINHICTb, TBOPYICTh, KPUTUUHICTH MUCJICHHS.

[Toxa3HMKaMH KOTHITUBHOTO KPUTEPIIO €:

— 3HaHHS 0COOJIUBOCTEN POOOTH 3 JITHbMH 3 MOBJICHHEBUMHU MOPYIICHHIMH;

— 3JIaTHICTh JI0 CaMOPO3BUTKY Ta CaMOOCBITH IWIOJO0 poOOTH 3 MJITbMHU 3
MOBJICHHEBUMU MOPYIICHHSIMHU.

JisbHICHUNA KpPUTEPii TEeMOHCTpY€E MpodeciiiHi BMIHHS Ta HaBUYKH, HEOOXIJHI
IUTsL 3A1MCHEHHST Oe3MocepeIHbOi POOOTH 3 NIThbMHU 3 MOBJIEHHEBOI MOPYIICHHIMH Ta
3a0e3ne4eHHs ii ePeKTUBHOCTI, a TAKOK CAMOOLIIHKY 300yBaya BHILOI M€JaroriyHoi
OCBITH II10JI0 BJIACHOI MATOTOBJIEHOCTI A0 II€1 JISIIILHOCTI.

Lleli kputrepidi mosArae y BMIHHI 3100yBayiB BHIIOI MEJArori4yHOi OCBITH
BUKOPUCTOBYBATH e(eKTUBHI1 TEXHOJIOT1i Ta PUAOMH npodeciitHoro
CaMOBJIOCKOHAJICHHS 1110/10 POOOTH 3 JITbMH 3 MOBJICHHEBUMU MOPYIICHHSIMU;, BMIHHI
MPOBOAUTH BJIACHI HAYKOBO-TENArOTriyHl JOCIIKEHHS 3 PI3HOMAHITHUX MHUTaHb
po0OOTH 3 JITHMU 3 MOPYIIEHHSIMHU MOBJICHHS, HassBHOCTI HaBHUYOK aHaJi3y HAyKOBO-
MearoriyHol Ta METOUYHOT JITepaTypH 3 1i€i mpoOaemaTuku. JisubHICHUN KpUTepii
nependavae  HASBHICTh yMIHHS  MPOTHO3YBaTH  IHAMBIAYalbHY  TPAEKTOPIIO
CaMOBJIOCKOHAJICHHS; BOJIOJIIHHSI PI3HUMH METOJaMH, MPUHOMaMU KOMYHIKaTUBHOTO
CIUJIKYBaHHSA B Iporeci  mpogecifHOro  CaMOBJIOCKOHAJICHHS;  PO3BHUHEHICTH
KOMYHIKaTUBHUX YMiHb, 30KpeMa B pOOOTI 3 IITbMH 3 MOBJICHHEBUMU TOPYIICHHSIMHU.

[TokazHMKaMH IisUTBHICHOTO KPUTEPIIO €:

— 3aCTOCYBaHHSl 3HAaHb, YMIHb 1 HaBHYOK POOOTH 3 HITbMU 3 MOBJIECHHEBUMHU
MOpYUIEHHSMU y PO eCIiHINi TISATbHOCTI;

—3aCTOCYBaHHA 3HAHb 1 HABUYOK POOOTH 3 IITbMU 3 MOBJIEHHEBUMHU MOPYIICHHIMHU
y HayKOBI! JISTIbHOCTI.

PeduiekcuBHO-peryIATUBHUI KpUTEpId BUpaXaeTbcsl y chOPMOBAHOMY BMIHHI
3100yBadiB BUIIOi IMENAroriyHOI OCBITH 31HCHIOBATH KOHTPOJIb Ta OIIHKY CBOE]
TISUTBHOCTI 1100 PpOOOTHM 3 MAITbMU 3 MOBJICHHEBHMMM MOPYLICHHSIMH, YMiHHI
YCBIJIOMJTFOBATA CBOT MOJKJIMBOCTI Ta CHIBBIIHOCHUTH iX 3 COILIAIbLHUMHU BUMOTaMU
mog0 pobdoTH 3 JITBbMHU 3 MOBJIEHHEBUMH TOPYIICHHAMH, CPOPMOBaHICTh
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CaMOCB1JIOMOCTI, pedeKcii, CaMOKOHTPOJII0, CAMOCTIHHOCTI Ta CaMOOIIIHKU IIOJ0
poOOTH 3 JITHbMHU 3 MOBJICHHEBUMHU MOPYUICHHSIMHU.

Ieit kpuTepiil BUpAXKAETHCSA Y BUCOKOMY PiBHI PO3BUTKY OCOOMCTOCTI, MOPAJIbHUX
nepeKoHaHb, CHOPMOBAHOCTI y 37100yBaviB BUIIOI IT€JarOT1YHOI OCBITH CBITOTVISLTHUX
OpI€HTAIlild, HaSABHICTh CTPYKTYpOBaHOi «SI-KOHIEMIlli», HAsSBHOCTI TaKUX PHC
0COOMCTOCT1, SIK €MIIaTisl, TOJEPaHTHICTh, PO3BMHEHICTh CHUCTEMH CaMOpPEryJIAIlii,
[IJIECIIPSIMOBAHICTh, ~HAIOJETIUBICTb, THYYKICTH MHCICHHS, YNOPSAKOBAHICTD
13110HOCTENl  (KOMYHIKaTUBHUX, BEpOATbHUX, OPATOPCHKHUX, OPTaHI3aTOPCHKUX,
BMIHHS OIIIHIOBATH 1 aHATI3yBaTH BJIacHY MpodeciiiHy TisIbHICTh (CaMO/I1arHOCTHKA)
10710 pOOOTH 3 AITHMH 3 MOBJIICHHEBUMU MOPYIICHHSIMHU; 3/IaTHICTh JO CAMOPETYJIALIT,
CaMOPO3BUTKY IIOJ0 POOOTH 3 AITHMHU ITi€1 KaTeropii.

[Toxa3zHukamu pedaeKCUBHO-PETYISATUBHOIO KPUTEPIIO €:

— B3JIaTHICTh PO3YyMITU TMCHUXOEMOLIMHUN CTaH JUTUHU 3 MOBJICHHEBUMU
MOPYIICHHSAMU;

— 3JaTHICTh  HaJaBaTH IICUXOJIOTIYHY W TEJaroriyHy MATPUMKY IITIM 13
MOBJICHHEBUMU MOPYIICHHSIMHU.

VY ce 3a3HaueHe BUIIIE I03BOJIUIIO IATH BUCHOBKY PO BAXKJIUBICTh Ta HEOOXI1THICTD
(dhopMyBaHHS TOTOBHOCTI MaOyTHIX I€IaroriB 0 POOOTH 3 JITbMU 3 MOBJIICHHEBUMH
MOPYIICHHSIMU.

Hamwu Gyi1o BuieHo Taki KpUTepii i€l TOTOBHOCTI: MOTUBAIIIMHUM, KOTHITUBHUH,
TISTbHICHUM, peQIIEKCUBHO-PETYISITUBHUH.

[Toxka3HuKaMu MOTHUBALITHOTO KPUTEPIIO € TAKI:

— LIHHICHO-MOTHBAIIIIIHE CTaBJEHHS 10 NMpodeciiiHuX yMiHb POOOTH 3 JITbMH 3
MOBJICHHEBUMH TTOPYIICHHSIMU;

— TpParHeHHd [0 PO3BUTKY Ta JOCATHEHHS YCHIXy LI0J0 poOOTH 3 AITbMHU 3
MOBJICHHEBUMH TTOPYIIICHHSIMU.

ITokazHMKaMH1 KOTHITUBHOTO KPUTEPIIO €:

— 3HaHHSA 0COOJMBOCTEN POOOTH 3 IITHMH 3 MOBJICHHEBUMU TOPYIICHHIMU;

— 3JaTHICTh JI0 CaMOPO3BUTKY Ta CaMOOCBITH IOJA0 pPOOOTH 3 IITBMH 3
MOBJICHHEBUMU MOPYIICHHSIMHU.

ITokazHMKaMH IisUTBHICHOTO KPUTEPIIO €:

— 3aCTOCYBaHHSl 3HAaHb, YMIHb 1 HaBHYOK POOOTH 3 JITbMU 3 MOBJICHHEBUMU
MOpYIICHHSIMU y PO eCiiHINi TISITBHOCTI;

—3aCTOCYBaHHA 3HAaHb 1 HABUYOK POOOTH 3 IITbMU 3 MOBJIEHHEBUMHU MOPYIICHHIMHU
y HayKOBI! JISTIbHOCTI.

[Toka3znukamu pedaeKkCUBHO-PETYISATUBHOTO KPUTEPIIO €:

— B3JaTHICTh PO3YyMITU TICUXOEMOLIMHUN CTaH JUTUHH 3 MOBJICHHEBUMU
MTOPYIICHHSMU;

— 3/aTHICTh  HAJaBaTH IICUXOJIOTIYHY M TMeNaroriyHy MIATPUMKY TITAM 13
MOBJICHHEBUMU MTOPYIICHHSIMU.

[IpoBenene AOCHIIKEHHS HE BUYEPITY€E YCIX aceKTiB 3a/1eKJIapOBAHOTO MUTAHHS.
[lepcniekTHBOIO TOMATBIINX HAYKOBHX IMONIYKIB MOXXE, HAa HaIly AYMKY, CTaTu
pO3po0Ka SKICHOTO JIarHOCTUYHOTO THCTPYMEHTAPII0 IS MePeBipKU c(HhOpMOBAHOCTI
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rOTOBHOCTI MalOyTHIX MEAAroriB 10 POOOTH 3 NITBMU 3 MOBJIICHHEBUMU MOPYIICHHAMU
3a BU3HAYCHUMU HaMU KPUTEPISIMH Ta MOKA3HUKAMHU.

Cnucoxk Jgireparypu:

1. Anyxrtima, B.B. (2023). Cran rortoBHOCTI MaHOyTHIX JIOTOIEIIB 10O
CEHCOMOTOPHOI KOPEKIlli PO3BUTKY OCIO 3 MOPYIIEHHAMH MOBJEHHS. [HHOGayiuHa
nedaeoeixa. 2023, 65 (1), 113-118.

2. Kenanosna, B. B., & Pii1, FO.B. Kpurepii, mokaznuku Ta piBHi ¢(hOpMOBaHOCTI
TOTOBHOCTI BYMTENIB 3aKJIaay 3arajlbHOl CEPeIHbOI OCBITH 10 MpodheciiftHOTO
caMoBJIoCKOHaNIeHHS. OcgimHbo-naykosuti npocmip. 2025. Bun. 8. T. 2. C. 30-38.

3. Typy6apona, A.B., Kimoukona, 0.B., & Kopoas, A.B. (2024). Kpurepii ta
MOKA3HUKKW TOTOBHOCTI JIOTONEIIB 10 pPOOOTHM 3 TETEPOreHHUMH TpynamMu IiTeH.
Inclusion and Diversity, 3, 77-81.

4. Florian, L., & Black-Hawkins, K. (2011). Exploring Inclusive Pedagogy.
British Educational Research Journal, 37(5), 813—828.
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AYAJIbBHE HABYAHHS - AKTYAJIBHA IHHOBAIIA Y
HIATI'OTOBLI BAKAJIABPIB CIHEIIAJIBHOCTI G11
MAIINMHOBY1YBAHHA

TI'op6auos IO0piit 'appuiioBuy
K.T.H., ipodecop

KpuBopi3bkuii HallioHaIBHUM YHIBEPCUTET
Kpuswii Pir

I'pomancbkuii B’siueciiaB AHaToJ1iioBHY
K,T,H., IOLIEHT

KpuBopi3bKkuii HalllOHAIBHUM YHIBEPCUTET
Kpuguii Pir

Jlipenuon Ouiexkcanap CrenaHoBu4
Marictp. Crapiuii BUKJIaia4y
KpuBopi3bKkuii HalllOHAIBHUM YHIBEPCUTET
Kpuguii Pir

CyuacHi 0cBITH1 TpaHc(hOopMallii TOCHIIOIOTH CITIBIPAIlO 3aKJIaJ(1B BUIIO1 OCBITH 1
po0OOTOIaBIIIB 3 METOO MIITOTOBKY (PaxiBI[IB MEPUIOTO PiBHS BHUILOI OCBITH, TOTOBUX
IIBUIKO aJanTyBaTUCA 10 BHUMOT PHUHKY mparli. Taka cmiBmpams MOTHBYETHCS
pe3yiabTaTaMu POBEICHUX OMMTYBAHb 1 AOCIIHKEHB. 30KpeMa, HeCcTady MPaKTHIHUX
npodecifHUX HaBUYOK 3a3HavaroTh 61 % pecnoHaeHTIB 3 uyucia poOOTOAABIIIB.
3HauHOI0 TpoOJeMOr0 i ycix BUNyckHUKIB 3BO poboTonaBili BBakaroTh
BIIIPBaHICTh TCOPETUYHUX 3HAHb BiJ MPAKTUKH, HEMIATOTOBJICHICTh JI0 POOOTH B
pearbHOMY BUPOOHMIITBI.

VY 3BiTi mpo miobanbHy KOHKypeHTtocrpoMmoxHicTh — CASE Vkpaina, 3a
KOMIIOHEHTOI0 «HaBHYKW» YKpaiHa mocimae 44-te wicne 3 iHAEeKcoMm 69.9.
KoMroneHnTa «HaBHUKW» BKIIIOYA€E B c€0€ HU3KY IMIIKOMIIOHEHT, Cepe]l AKUX € CTYIIHb
BOJIOJIIHHS BUIYCKHUKAMH HaBUYKaMHU, HEOOX1JHUMU 11l poooTH [1].

Cepen 10oCHIIHUKIB, SIKI BUBYAIOTh MUTAaHHS B3aeMoii puHKy npaui ta 3BO e: JI.
JlaBpunenko, H. A6mns3zoBa,. H. Moceknan, 1. Yopuoain, O Kpasuenko, I Kapnuu, O
Otnu.

3okpema JI. JIaBpUHEHKO MOBOAUTH, IO E€KOHOMIYHUW PO3BUTOK KpaiHU
3HAYHOIO MIPOIO 3aJICKUTh B1Jl HASSBHOCTI OCBIUEHOI 1 KBaJlipikoBaHOT poOOUOT CHIIH Ta
TEXHOJIOT1YHUX YJIOCKOHAJIEHb, 10 MiABUIIYIOTh MPOAYKTUBHICTH Tparii [2].

H. AGns30Ba HaroJonrye Ha BaXKJIMBOCTI B3aEMO/IIT 3aKJI1a/1iB OCBITH Ta JIEP>KaBU
110,10 30aTaHCYBaHHSI MOMUTY 1 MPOMO3UIIli BUITYCKHUKIB 3aKJIaJliB OCBITH [3].

H Mocbnan po3risiiae OCHOBHI MOJIO0KEHHS B3a€MOIii BUILIOT OCBITH Ta PUHKY
mparti [4].
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I. YopHonain BBaxkae, 1110 30a1aHcoBaHa B3a€MO/I1s1 MI>K pPUHKOM OCBITHIX MTOCITYT
1 PUHKOM MpaIlli MO)Ke OyTH JOCSTHEHA JIMIIE 32 YMOBHU CIUIBHUX 3yCHJIb 3aKJIaJiB
OCBITH, POOOTO/IABIIIB Ta JACP)KaBH, K1 MAIOTh y3TOHKEHO JIATH K CKJIA0BI €IMHOI
CHUCTEeMH 3a0e3MnedeHHs 1 MATPUMKH KaJpOBOI0 MOTEHIlany KpaiHu [5].

O. KpaBuenko 1 I. Kapnuy BHCBIT/IIOIOTH JOCBiA (DaKyJIbTEeT COLIAIBbHOI Ta
MICUXOJIOTIYHOT OCBITH Y MaHCBHKOTO JIEPKABHOTO MEJAAroriuHOro yHiBEPCUTETY IMEH1
[Tapna TwymHM 13 3aKiajlaMd 1 YCTaHOBaMH COIIAJIbHOI cdepu 1 TPOMaJICBKUMHU
OprasizalfisiMu IIsIXoM cTBopeHHs Panu po6oToaasiis [6].

O. Otuu migkpecnioe peanbHy HepospuBHicTs 3BO i punky mpar,
HEMOJIMBICTh  JOCATHEHHS KOXHHM 13 I[HMX CyO0’€KTIB BHCOKOi SIKOCTI
(GYHKIIIOHYBaHHS OKPEMO OJIUH BiJ 0AHOTO [7].

Kpuguii Pir — MicTO 3 BEIMKOIO IPOMUCIIOBOIO CTPYKTYPOIO. Y HAIIOMY MICTI €
MIPOMUCIIOBI MIANPUEMCTBA AECPKABHOTO 1 €Bpomerchkoro macmrady. CmiBmparis
KpuBopi3pkoro HaiioHAIBHOTO YHIBEPCUTETY 1 MPOMHUCIOBUMHU TMIANPUEMCTBAMH
Kpusoro Pory icHyBanma 3aBxau ajne 3 Pi3HOIO INIMOMHOIO IHTErpalii HaBYaHHI 1
BUPOOHMIITBA.

Jlo mepumioro ertamy CHIBIOpali BiIHOCUTHCS OpraHizaiis 1 MpPOBEIACHHS
BUPOOHMYOT TPAKTUKU HA MIMPUEMCTBAX MICTA.

Jpyrum etarom € ctBopeHHs ¢iiit kadeap yHIBEpCUTETY Ha 6a31 MPOMHUCIOBUX
IIMPUEMCTB 3 TEXHOJIOTIEI0 1 BUPOOHUIITBOM 3a Tpodinem kadeap.

Tperim erarnom Oy:a iHII[IaTUBA TIPHUYUX MIANPUEMCTB KpuBOacy 1 yHIBEpCUTETY
70 TIATOTOBKM KBaM(PIKOBAHUX POOITHUYMX KaApiB Juisl mianpuemMcTB Kpusdacy 31
CTYJICHTIB YHIBEPCUTETY 3a Mepio BUpOOHNUMX NpakTukK. [Ipu nboMy BpaxoByBanacs
y TMpolec MIATOTOBKA TEOPETHUYHI 3HAHHS, OTPMMaHI B IMpOLECI HABYaHHS B
VHIBEPCUTETI, a4 Ha NIAIPUEMCTBI, B MEpiOJ, BUPOOHUYOI MPAKTUKH, CTYyACHTH
OTpPUMYBaJM BCl HEOOXIJHI MPAaKTH4YHI 3HaHHs. lle naBano MOXIMBICTH CYTTEBO
CKOPOTUTH Yac Ha MIArOTOBKY (axiBIs 3a pOOITHHUOIO MPOQECI€r0 1 OBOJOIITH
npodeciero MOBHICTIO, 32 Yac BUPOOHMUYOT MPAKTUKU CTYACHTIB YyHIBEpCUTETYy. B
pe3yibTaTi Takoi MiTOTOBKU CTYJEHTH MOIJIM OTpUMYBAaTH PoOITHWYI mpodecii 3a
baxom «ArnomepaTHHK», «MalmHICT KOHBeEpay, «MammHicT MianHay, «MaiHicT

npobapku», Ta iHm. J[Ig HaB4YaHHSA 3a KOXXHOK POOITHHYOIO CIIEIiadbHICTIO
CKIIafaucsi OKpeMi poOoYl HaBYalbHI IJIAHW 1 TporpaMa IMiJrOTOBKH, SIKI
MOTO/IKYBAJINCA MIXK YHIBEPCUTETOM 1 MiANPUEMCTBOM-3aMOBHUKOM (haxiBIIs.

HyansHa Gopma 3100yTTS OCBITH € YETBEPTUM €TaroOM CITiBIpalli BUpOOHHUIITBA 1
YHIBEPCUTETY, Y BUIJIAI1 O4HOT (POpMU 3400y TTS OCBITH, IO Nepeadayae MmoeTHaHHS
TEOPETUYHOTO HABYAHHS B YHIBEPCUTETI Ta 3700yTTS MPAKTUYHUX HABUKIB B YMOBaX
MIANpUEMCTBA. Taka MOMJIMBICTh 3’SIBUJIacSl TOMY, IO TI0YajoCsi CYTTEBOTO
BKJIaJIaHHS KOWITIB HE TIIBKH B PO3BUTOK CAMHMX MHIANPUEMCTB, @ U y BUPOOHUUUI
MEPCOHA.

JlyanpHa cucTeMa HaBYaHHS Ma€ CyTTEBI OCOOJIMBOCTI, a caMe: - Oprasizalis
HABUYAJBLHOTO TIPOIECY CTYJEHTa TOMIISETHCA Ha JBI YacCTHUHU: BiJIBIIyBaHHS
TEOPETUYHHUX 3aHATH — B/l 40% vacy 1 onaHyBaHHS Ta 3aCTOCYBaHHS OTPUMAaHUX 3HAHb
Ha MMPaKTHIIl, B yMOBax mianpueMctBa — 10 60% yacy; rpadik HaB4aHHs Ta MTPAKTUYHOL
TUSTBHOCTI BU3HAYAETHCSA Ta TMOTOKYETHCS TapaHTOM OCBITHBOI MpoOTpamMu 1
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KypaTopoM IyajJbHOTO HAaBYaHHS CHEIIaJIbHOCTI YHIBEPCUTETY Ta HACTaBHUKOM
NPaKTUYHOTO HaBYAHHS BiJ MIANPUEMCTBA; MPABO HABUYAHHS 32 JyaJbHOIO (POPMOIO
MaroTh 3700yBadl yCiX OCBITHIX MpOrpaM YHIBEPCHUTETY, TOJIOBHA BUMOTra — Iocaja
BIJIMOBIAA€E CIIELIAIBHOCTI, 3a SIKOO 37100yBad HAaBUA€THCsI; 37100yBayl, 1110 HABYAIOThCS
Ha JayalbHiM Qopmi o(dimiiHO mNpaleBiIalITOBaHl y IMiANPUEMCTBA-IAPTHEPU Ta
OTPUMYIOTH 3apO0ITHY IJIATY 3T1IHO IITATHOTO PO3IUCY.

OCHOBHUMH KEpIBHUMU JOKYMEHTAMH 11010 JyaJIbHO1 OCBITH €:

3akon Ykpainu «IIpo ocBiTy», 2017, Ne2145-VIII (31 3minamn) [8].

3axon Ykpainu «IIpo Buiry ocBiTy», 2014, Ne1556-VII (31 3minamu) [9].

Posnopsmxenns Kabinery MinictpiB Ykpainu Big 19.09.2018 Ne660-p «IIpo
cxBasieHHs1 Konremnii miaroroBku (axisiiiB 3a AyaabHOIO (OPMOIO 3M00YTTS OCBITI
[10].

[Inan 3axoxmiB 3 peamizamii KoHuenmii migroToBku (axiBiliB 3a IyajJbHOIO
dbopmoro 3100yTTS OCBITH, 3aTBepmxeHuil Posnopsmxennsm Kabinery MiHicTpis
VYkpainu Bijg 03.04.2019 Ne214 [11].

Haxkaz MOY 2023 p. Ne426 ITpo 3atBepmxeHHs [1010keHHS Npo 3aTBEPIKEHHS
[TonoxxeHHs npo nyanbHy (opmy 3100yTTs (axoBOi MEPEIBULIOI Ta BUILOI OCBITH.
[TonoxxeHHs npo nyanbHy (opmy 3100yTTs (paxoBOi MEpPEeIBULIOI Ta BUILOI OCBITH.
[12].

[TinroroBya poOoTa Ha Kadeapi 10 BIPOBAIKEHHS yaIbHOTO HABYAHHS TTOYATINCS
3 Y3rOMKEHHsSI OCBITHBOI MPOTpaMU MIATOTOBKM (DaxiBIiB, a camMe€ 3 Y3TOJKEHHA
Mepesiky 1 Ha3B HaBUaJbHUX JAUCIHUILIIH, IO MPEJCTABHUKU MiANMPUEMCTBA BBaXKAJIH
aKTyaJIbBHUM Ha TOM 4ac.

OcHOBHI mepeBard 1HHOBAUIMHOIO JyaJdbHOTO HAaBYaHHS BHU3HAYEHI MpHU
MPOBEJICHHI aHalli3y pe3yJbTaTiB €K3aMeHIB 3 ()axoBHX AUCIHUIUIIH BHOIPKOBOT
YaCTUHU HABYAJILHOTO TIJIAHy.

AHaJli3 NpoBeICHUH 3a pe3yJIbTaTaMu €K3aMEHIB 3 JUCHUIUIIH «[ 1IpHUY1 MallluHU
st Biakputux pooi™» ('MBP), «Mammau miaroToBUYUX MPOIECiB 30araueHHs»
(MIIIT3), 36arauyBansui MamuHu (3M), «'ipHUYl MalIuHU A7 TA3EMHUX POOIT»
('MIIP), cepen 3m00yBayiB MepIIOro piBHS BUILOT OCBITH JIEHHOT ()OpMU HaBUAHHS 3
MOBHUM, CKOPOYEHUM 1 IyaJlbHUM BHUJaMH HaBuaHHs kKadenapu [IpHUUMX MalivH
oOnaHaHHS.

AHaJI3 MPOBOUBCS IUISIXOM IOPIBHSIHHS CEPETHbO3BAKEHOT OIIHKH 3a KOKHHI
€K3aMEHIB cepejl CTYJICHTIB aKaJeMIYHHUX Ipyn J€HHOI (OpMU HaBYAHHS 3a MMOBHUM,
CKOPOYEHUM 1 JyajJbHUM BHJAMH HaBYaHHS. AHali3 pe3yJbTaTiB IOKa3aB, IO
HaWKpallll pe3yJbTaTH M0 €K3aMEHaX 3 KOXKHO1 TUCUHUILIIHU, OyJIM BUIIl y CTY/ICHTIB,
0 HaBYAJIMCS 3a AyanbHOI0 (opMoio HaB4yaHHA. (CepenHbO3Ba)KE€HA OIlIHKA Ha
eK3aMeHax LUX CTyJeHTIB OyJia Ha 25-30% Bille, HIXK y CTYACHTIB aKaJeMIYHO1 IpyIu
MOBHOTO KypCYy HaBYaHHSI.

Hpyre wicie mociiM CTyAEHTH Tpyn cKopodeHoi (opmu HaBuyaHHs. [le
MOSICHIOETHCS TUM, IO 111 CTYACHTH, HABYAIOYHUCh Y KOJIeJ[KaX, OTPUMAIN Oarato 4aciB
BUPOOHMYOT MPAKTUKHU. IX cepetHbO3BaKeHa eKk3aMeHalliiiHa ouinka 6yna Ha 10-15%
Billla 3a €K3aMEHAIliiHl OIIHKK CTYACHTIB aKaaeMIYHOI TPYNH TOBHOTO KypCY
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HaByaHHs. KiHIeBl pe3ynpTaTH MOPIBHSUIBHOTO aHami3y 3a CEepeaHbO3BaKCHHUMU
eK3aMeHalllMHUMHU OI[IHKaMU PI13HUX TPYII CTYACHTIB HaBeieH1 Ha rpadiky (Puc 4).
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Puc. 4 — Ilopisusnvui pezyiomamu ek3ameHie cmyo0eHmis pisHux aKkaoemiuHux
epyn 3 OUCYUNTIIH 3 HABYAIbHUM NJIAHOM.

Ymoeni nosnauenns:

- Ipyna syatsnol Gopyn HOEYaHRA
[ I'pyna cxpnevenci gropau RosuaHRA
[ I'pyna nosnoi Gopyn HasNaHRR

Pe3ynpTaT €Kk3aMEHIB HaBENECHI 3a HAI[lOHAJIBHOIO MIKAJIOK OI[IHIOBAHHS 3
ypaxyBaHHSIM METOJUKH OIlIHIOBAHHS, IO BHWKJIQJACHA Yy  POOOYMX TIpOrpam
TUCIIATLIIH.

Buknamaui kadenpu, npu poOOTI Ha KOMOIHATI, BIAMIYAIN BUIBHY OpI€HTAIIIIO
CTYJICHTIB Ha BUPOOHUIITBI, CTPYKTYPHHX IMIAPO3/iiax 1 JaHKaxX BUPOOHUIITBA, 1IEX1B
MIAIPUEMCTBA, 0013HAHICTh 3 MAIIMHAMMU 1 00JIaITHAHHAM BHI00YBHOTO 1 IEpEPOOHOTO
KOMILJIEKCY, BIJIbHE CIIJIKYBaHHS CTYEHTIB 3 POOITHUKAMU TIMPUEMCTBA 1 KEPIBHUM
CKJIaJIOM JIJISTHOK BUPOOHUITBA. [103UTHBHMIA BIUIMB HA CTYJEHTIB AyalbHOI (OopMU
HaBUYaHHS B IIbOMY CEHC1 OyB OYCBUIHIM.

Cnucok Jjireparypu
1. IIpo cxBanenusi Ctpaterii po3BUTKY BHIIOI OCBITH B YKpaini Ha 2022— 2032
poku : posnopsikenHs Kabinety MinictpiB Ykpainu Big 23.02.2022 Ne 286- p. URL:
https://zakon.rada.gov.ua/go/286-2022-%D1%80.
2. JlaBpunenko, JI. (2016). B3aemomisi Ta B3a€EMO3B 30K PUHKY Mpalll Ta PUHKY
OCBITHIX mociyr. ['mobanbHi Ta HauioHaIbHI MpoOnemu ekoHoMiku. C. 592-596.

http://global-national.in.ua/archive/9- 2016/121.pdf
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J1O TPOBJIEMU OITAHYBAHHSA JIEKCUYHOI
CEMAHTHUKU JOUWIKIVIBHUKAMMU 3 3AT'AJIBHUM
HEJOPO3BUTKOM MOBJIEHHSA

MineBcbka OJjiena IlaBjiBHa,

KaHJIUJIAT TIearorivHuX Hayk,

JOTIEHT Kadeapu JIOTOME A1l Ta CeiaTbHIX METOINK
Kawm’staenp-Iloninschkuit HarlioHAIbHAUMA yHIBepcuTeT iMeHi [Bana Orienka

I'ypaeBcbka Ouiekcanapa BanenTuniBHa,

3100yBayvKa JApyroro (MariCTepchbKoro) piBHs OCBITH

cruemianbHocTi 016.01 Crrerianbaa ocBiTa. Jloromnemis
Kawm’ssnenp-1loainbepkuil HallloHATLHUM YHIBEpCUTET IMEH1 IBaHa OrieHka

BrnposioBxk ocTaHHIX AECSATHIITH MiABUIIMIIACA yBara MOBO3HABIIIB J0 IpoOeM
nekcuyHoi cemantuku (B. PycaniBcbkuii, B. Komomienp, O. TapaneHko,
C. Cemuuncokuii, JI. JIucuuenko, JI. bynaxoBcekuil Ta 1H.), aJi’>K€ 3aCBOEHHSI BOHA €
Ba)KJIMBUM YMHHUKOM CTAaHOBJICHHS MOBHOI CBIJOMOCTI JUTHHH, 11 MOBJICHHEBOT'O
mucnenns (JI. Kanmukosa). HaykoBiii focaipKyBain MTUTaHHS OpraHi3allii JeKCUIHOT
CUCTEMHU MOBH, CTPYKTYpPY JIEKCUKO-CEMAaHTUYHHUX SIBHIL, OCOOJMUBOCTI PO3BUTKY
CMUCJIOBOi CTPYKTYpH CJIOBa Ta CEMAaHTUYHUX IOJIB.

Bueni M. Kouepran, €. Cob6oToBHY Ta iH. CIUJIBHI Y BUCHOBKaX, 110 CEMaHTUYHA
CTpYyKTypa cioBa € ckiaaHoro. OmHe i Te X CJIIOBO MOXE MAaTh KiUIbKa 3HA4€Hb,
OCHOBHHMH 3 SIKUX € TIPsiME 1 IepeHoCcHe. BiAMOBIIHO, yTBOPIOIOTHCA Pi3HI CEMaHTHYHI
CTPYKTYPH CJIIB 3 PI3HOIO KUIBKICTIO CEMAHTUYHUX KOMITOHEHTIB.

3 mo3uuii ncuxoainreictuyHoro BueHHs (mpaui C. Kypanosoi, JI. Kanmukosoi, H.
Xapuenko, [. MmucaH) cemMaHTH4YHA CKJIaJloBa JIGKCHYHOTO KOMIIOHEHTY MOBH
PO3TISAAAETHCA SIK CYKYIHICTh 3HA4Y€Hb JICKCUKO-TPAMaTUYHUX PO3PSJIIB Ta YaCTUH
MOBHU, MOP(OJIOTIYHUX, CHUHTAKCUYHUX Ta IHIIMX KAaTEropid y MOBHIH cHUCTeEMI.
PO3BUTOK JIEKCUKO-CEMAHTUYHOT'O KOMIIOHEHTA IPYHTYETHCS HA PO3BUTKY JIEKCUYHOTO
3HAQYEHHS CJI0OBA, aHalizy MOP(OJOTIYHUX O3HaK, 3aKpIJICHHS CUHTAKCUYHUX
KOHCTPYKIIIA MOBH.

Henoniku y 3acBOEHHI JIEKCUYHOI CEMaHTUKH € OIHUM 3 KPUTEPIiB CTaHy
MOBJICHHEBOTO HEIAOPO3BUTKY JUTHUHH, 30KpEMa HOro CTPYKTYPHO-CEMaHTUYHOTO
komnoHeHty (I. I'mymenko, I'. I'pubans, E. [laninaBiurore, O. MineBchbka, 1O. Pi6iyH,
€. Cob6otoBuu, O. Tkay, T. [1IBamtok iH.). Hacnigkom 1bOTO € HETPAaBUIIbHE BXKUBAHHS
CJIIB IITBMH B YCHOMY MOBJICHHI, HEAJIEKBATHE PO3YMIHHS CJIIB 3B€PHEHOTO MOBJICHHS;
CTpaXkaae Mpoiec Ha0yTTs MOBHO-MOBJICHHEBOT KOMIIETEHTHOCT] y JICKCUYHIM JIAHIII.

[IpoGiiemy omaHyBaHHS JIGKCHYHUX 3HaHb Ta JEKCUYHOI CEMAHTHUKH TITbMH 3
3araJbHUM HEJIOPO3BUTKOM MOBIIEHHS nocuiakyBainu [. I'mymenko, I'. JlykauoBuy, 1.
Mapuenko, O. MineBceka, O. Onedip, H. [Taxomosa, O. PeByipka, €. Co6oToBHNY, B.
Tumenko, O. Tkau Ta iH.). HaykoBli BUBYanu BIUIMB CKJIaJHUX (POpM JoronaTiii Ha
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3aCBO€HHS AITbMHU JeKcuyHUX 3HadeHb (JI. Tpodumenko, FO. PibiyH), ocobmuBocTi
CEMaHTUYHOI JJOMIHAHTH CIIpUMaHHs ciioBa aomkiibHukamu 3 3HM (O. MineBcbka),
crietindiky ¢GhopMyBaHHS JEKCHUKO-CEMAaHTHUYHHX YMiHb Ha Marepiajli IpHpOTIHUYOT
nexkcuku y nomkiabHUKIB 3 3HM (I'. JlykadoBud), 3MicT OpMyBaHHS CEMaHTHUYHOT
CTPYKTYpH CJIOBAa y JAiTell 3 mopymeHuM po3BUTKOM (€. CoOoToBHY), METOIUKY
(dhopMyBaHHS JIEKCUYHOI CKJIaJIOBOI MOBJIGHHS y Tpolieci YuTanbKkoi aisuibHOCTI (O.
Onedip) Ta iH.

Okpemi mpami BHUCBITIIOIOTH JOCTIDKCHHS OCOOIMBOCTEH CTaHOBJICHHS
CEMaHTUYHOI CUCTEeMH Yy JiTeH 3 TshKKuMU Jioromartisimu. O. Tkad BuBYasia mpobieMu
CTPYKTypH3allii CEMaHTHYHUX IIOJNIB CJIB y MIKOJSPIB 3 TSHKKUMHU TOPYIICHHSIM
MoBiieHHs; €. CoboroBuu, JI. TpohMMEHKO BCTAaHOBWJIM, IO 3a HASBHOCTI
MOBJICHHEBOTO JHU30HTOTCHE3y CYTTEBO TaJbMYEThCS IPOIEC BUIIJICHHS spa Ta
nepudepii ceMaHTUUHOTO 1o [5; 6; 7).

BiTun3HsH1 BYeH1 3acBIAYYIOTh, L0 JJIS JITEH 3 3arajJilbHUM HEJIOPO3BUTKOM
MOBJICHHSI TUIIOBUM € OOMEXEHICTh CIOBHUKA, 3By KEHHS CMUCIIOBO1 CTPYKTYPH CJIOBA
Ta Hec()OPMOBAHICTh PIZHUX THUIIB KWOTr0 3HAYEHb (CHMHOHIMIYHUX, AaHTOHIMIYHUX,
MEPEHOCHUX, TBIPHUX Ta MOXITHUX), 3MEHIICHUA OOCIT CEMaHTUYHUX IMOJIB Ta
HUKYHM, TOPIBHSHO 3 HOPMOIO, PIBEHb C(POPMOBAHOCTI CMHCIIOBHUX 3B’S3KIB MIX
CJIOBaMH, SIK1 OpPraHi30BYIOTb IIi TOJIS.

MeTo10 CTATTi € BUCBITICHHS OKPEMHUX PE3YyJIbTATIB JIarHOCTUYHOTO BUBYCHHS
cTtany chOpMOBAHOCTI JIEKCUYHOI CEMAHTUKHU y CTapIINX JOIIKUIBHHUKIB 3 3arajJbHUM
HEJIOPO3BUTKOM MOBJICHHSI.

Y xomi pocmipkeHHss Oyina po3poOreHa METOAMKa, siKa IpyHTyBajacs Ha
y3arajJbHEHHI CKJIQJOBHUX TOHSTTS JIeKCUYHA CeMAHMUKA — HOMIHATUBHHUNA CIIOBHHK
(nMpenMeTHUi, AIECITIBHUM, CIOBHUK MPUKMETHHMKIB Ta MPHUCIIBHUKIB, MPUCBIMHUX
3aiiMEHHHKIB); 0araTo3HavHi CJOBa, CAHOHIMH, aHTOHIMHU; TudepeHItiamis OJIU3bKIX
3a 3MICTOM MOHSTbH; PIBEHb JIEKCUYHUX y3arajibHEHb.

Mu TakoX KepyBaJMCs KPUTEPISIMH OIIHIOBAHHS JIEKCUYHUX 3HAaHb 1 yMIHb Y
JOIIKUTBHUKIB, po3pobienumu €. CoboroBuy [5]:

1) OmintoBaHHs cTaHy CPOPMOBAHOCTI Y IUTHHH PIBHIB JICKCHYHUX y3arajibHEHb:
Bia 1p.8Mic. 10 2p. — 3MaTHICTH CHIBBIAHOCUTH CJIOBA 3 IMIEBHOIO KATETOPI€I0 (KIacoM
peaMeTiB); Big 3p.6Mic. 10 4p. — 3aCBOEHHS CMHUCITY CJIIB Ta 3HAYCHb BIJIOBIIHO JI0
KOHKPETHUX MOBJICHHEBUX CHUTYyalllid, BUIUICHHS CEMAHTHUYHUX O3HAK MPAKTHUYHUM
IIUISIXOM, 3aCBOEHHS JIGKCUYHOI CHCTEMHOCTI; 10 6 p. — ONaHyBaHHS JICKCUYHUX
3HAUYEHb CJIIB MPAKTUYHUM [IISXOM Yy TMpoleci BUOKPEMJIEHHS MOCTIMHUX
CEMaHTUYHUX O3HAK, OMAaHyBaHHS IIEPECHOCHOTO 3HAYCHHS CJIOBA Ta 3HAYCHHS
noaiOHoCcTI (CUHOHIMIS); 7-8 pp. — OMNaHyBaHHS JIGKCUMYHMX Yy3arajJbHEHb Ta
a0cTpaxiii);

2) OuiHIOBaHHS TUITIB 3HAYEHHEBHX 3B’ A3KIB M1k ciioBamMu (Bi 1p.8mic. —obpasHi
3B’s13kM; BiA 2 p. 6 Mic. - 3 p. 6 Mic. — CHHTarMaTu4Hi (JiH1HHI, TOCTIOBHI) 3B’ S3KH;
Bi/1 3 p. 6 Mic. -4 p. —mapagurMaTudHi (CTPYKTYpPHI) 3B SI3KH; 10 6 P. — JIOT14HI 3B’ SI3KH
MIDXK CJIOBaMHu);

3) OmiHOoBaHHSA CIIOCOOIB 3aCBOEHHS  JIGKCHYHUX OJIMHMIIL Ta €TamM ix
dbopmyBanns (Bix 1 p.4 mic. mo 1 p. 8 Mic. — cmociO CHiBBITHECEHHS CHPUIHHATHX
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MIPEAMETIB Ta CIIOBa JUIA iX MO3Ha4YeHHs; Bif 1 p. 8 mic. 10 2 p. 1 O6umbme — crmocio
CIpHUiiMaHHs 1 PO3yMiHHS MOBJICHHSI 3 HAOYHOIO OMOpPOIO; Micis 2 p. — 0e3 HA0YHOi
oropy; BiJ 3 p. — crnocid cnpuiiMaHHS 1 pO3YMIHHS PO3TOPHYTOT'O MOBJICHHS 3aBSKH
3aCBOEHUM JIEKCMUYHUM 3B’Si3KaM Ta YCBIJIOMJICHUM JIGKCUYHUM BIJHOILIEHHSAM
(y3araJbHEHHS JIGKCUYHMX 3HA4YeHb, Kiacu@ikaiis 3a CEMaHTUYHUMHU O3HAKaMU
PI3HOTO PiBHA).

Bbyno chopMoBaHO J1arHOCTHYHI KOMIUJIEKCH BIIpaB, K1 Mependayaid BUBYCHHS
ctany cdopmoBaHocTi y gocmimkyBaHux (O. Minescbka [2], FO.Pidbmyn [3], JI.
Tpodumenxo [7]):

- TIOBCSIKJICHHOI MPEMETHO-NIO0YTOBOT JICKCUKU (HAIIP., JIAIbKA, M A4, 6e0MEOUK,
yawika, mapiika, YauHuk, Kypmka, agmooyc, A01yKo Ta iH.)

- PIAKOBXKHMBAHOI JIGKCUKH (6ii, Oposu, GIKHO, NIOBIKOHHI, NACAMCUPU, KIymMOa,
KOMIp, nam SimHuK, ooHmat, 2po3a, mymoouxa, mimia)

- JIIE€CIIIBHOI JIGKCUKH (1001p HA3B i 0 3aJaHUX IMEHHUKIB, Ha3WBaHHS Jiil 3a
MOTAHUMH MAJTFOHKaMH, ITOKa3 MaJIOHKIB 32 Ha3BaMU JIiil)

- NPUKMETHUKOBOI JIEKCUKH (TOKa3 Ha3BaHUX IMPUKMETHUKIB Ha MAaIOHKAaX,
Ha3WBaHHS MIPUKMETHHUKIB JI0 BIJMIOBIIHUX 300paKe€Hb )

- KaTeropiaJibHOro 3Ha4yeHHs CIiB (TpymyBaHHS MaJIOHKIB Ta J00ip
KaTeropiaJibHOTO CJI0Ba; J1001p Ha3B, SIKI HAMIOBHIOIOTH KaTErOpiaJibHE TMOHSTTS)

- AHOHIMIB, CHHOHIMIB (IOKa3 MAaJIOHKIB JO CIIB-aHTOHIMIB;, J00Ip Ha3B-
AHTOHIMIB; 001p MOIOHUX 32 3HAYEHHSM CJIIB)

- Oarato3HayHOCTI CJiB (MOKa3 MAaJIOHKIB JO 3aJaHOTO CJIOBa 3 PI3HUMU
3HAYEHHSM)

- CMUCJIOBHUX 3B’SI3KIB CJIIB (400Ip JUTHUHOIO CJIOBA JI0 3a/1aHOTO (BLIBHI acoliiariii)
TICIIS MPECTABICHOTO THUITY CMHUCIIOBOTO 3B’ SI3Ky — CHTYaTUBHOTO, CHHTarMaTUYHOTO,
MapagurMaTuyHoOro).

Jlist mpoBeeHHsT AOCTIIKEHHsT Oyn0 c(hOPMOBAHO EKCIIEPUMEHTAIbHY BUOIPKY,
710 CKJIay sIKOT yBiMIuIM 37 HOMIKUTBHUKIB BikoM 5-6 pokiB: 18 miteii 3 3HM (ET), 19
niteit 3 HopMoTunoBuM MoBJeHHsIM (KI'). 3a pesynbrarammu mociimkeHHs OyJo
BU3HAYCHO PiBHI CPOPMOBAHOCTI JIGKCUYHOI CEMAHTUKHU Yy CTapIIMX JOIIKUIHHHUKIB
EKCIIEPUMEHTAILHOT Ta KOHTPOJIBHOI TpyTl (Tab.1):

Tabmni 1
KinbKkicHi MOKa3HMKHU CTaHY ¢(POPMOBAHOCTI JTEKCHKO-CEMAHTUYHUX SBHIIL
y aireii ET', KT (y%)
Pisni Excnepumenmanvna Koumponwna cpyna
2pyna

% %

JlocTarHii — 56
CepenHiii 37,5 33
Hu3pxuit 62,5 11
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Sk Gaunmo 3 Tabnuii, TOMKUTBHUKH 3 3HM 1eMOHCTpYIOTh 3HaYHE BiJICTaBaHHS
B OINAHyBaHHI JIGKCUYHOI CEMAHTHKH; OUIBIIICTh JITEH 3HAXOASATHCA HA HU3BKOMY
piBHI (62,5%), TOCTaTHHOTO PIBHS HIXTO HE JOCSTHYB.

HaromicTp nomkiibHUKH 3 TUOBUM MOBJIeHHSIM (KI7) 1eMOHCTpyIOTh JOCTaTHIN
(56%) Ta cepenniii (33%) piBHI BOJIOJIHHS 3HAYEHHEBOIO (DYHKIIIEIO CIIIB, JIUIIE OJIHA
mutuHa (11%) 3HaxXoAUTHhCS HAa HU3BKOMY PIBHI PO3BUTKY JIGKCUYHOI CEMAHTHUKH.
Takuit  po3momia MK pPIBHIMH  BIJANOBIJIA€  3arajlbHONPUUHATUM  HOpMam
MOBJICHHEBOTO PO3BUTKY JOIIKIJIEHUKA.

Pesynbraty sKicCHOTO aHaITi3y BUSBUJIUCS HACTYTHUMU:

Homkineaukn KI' mpaBuimpHO TpymyBadud MAallOHKA 32 KaTeropisMH, HE
Ha3WBAIOYM caMi JIGKCMYHI KaTeropii; ImiJ yac BHUKOHAHHS 3aBAAHHS JITH aKTUBHO
KOMEHTYBAJIU CBOI Ali: A0J1YUKO 00 CIUBKU, We 2pyula myOu, d 806K i TUCUYS, | 6e0OMIOb
y aici ocusyms  Ta 1H. ToOTO, MJITH BOJOMIIOTH JIEKCUKO-CEMAaHTUYHUMU
y3arajbHEHHSIMH, YCBIJOMIIIOIOTh MPUHAIEKHICTh JO MEBHOI IPyNH MPEAMETIB 3a
CHUTBHICTIO (PYHKITIHHUX XapaKTEPUCTHK.

Maiixe 6e3 momuiok faitu KI' Bnopanucs 3 iHIIUM 3aBJIaHHAM Ha KaTeropu3alliio
— BHJIYYEHHsI 3aiiBOTO 3 3a/1aHOoi KaTteropii. Okpemi TpyaHoII BuHUKaIU y 33% miteit
3 BU3HAYEHHSIM 3alBOT0 MAIIOHKY CepeJl TaKUX: CHIAHUIL, MaJIbTO, CBETp, 4000TH Lli
JITH Barajucsl y BU3HaUY€HHI KOH(IIKTHOTO MaJIOHKY (4000TH), MOSCHIOBAJIH 11€ TaK:
nOmMpiOHO 0052amucs Ha 8YIUYIO 8 CNIOHUYIO, c8emp, NAlbHO i yobomu. MipKyBaHHS
niTeld He Mm030aBJIeH] JIOTIKH, aJKe YCl MPEJICTaBICH] HA MaIIOKax MPEeAMETH OJATY
JIACHO MOXKYTb CTAHOBUTH I[ITICHE BOpaHHS; TOMY ITUM JITSIM OyJiM Ha/laH1 YaCTKOBI
MiJIKa3KKW IO0AO0 BIIMIHHOCTEM Yy Kareropisix onasry Ta B3yTTsa. [lomomora Oyna
MPUIHATA, TTOMIJIKH BUTIPABJICHI.

Hemo cxknagnimuM s aitedt KIT BUSIBUIIOCST HACTymHE 3aBAaHHS  IIOAO
KaTeropiaJibHUX XapakTePUCTHK JIEKCUUHHX 3aC001B, IKE BUKOHYBaJIOCS 0€3 HAOUHOIO
nigkpimaeHHsa. CamoctiiHuit  10o6ip gowkuibHukamMu KIT Ha3B mpenmeriB  3a
KaTeropisiMu  BiIOyBaBCA 3 OCOOJIMBOCTSMHM, SIKi, HAa HAIly JYMKY, BHU3HAYAJIHUCS
TeHJICPHUMH O3HAKaMHM; J[IBYATKa Kpalle MPUTaayBaju MPeAMETH OJATY, MOCydy, a
xJiomil — Tpancnopty. [Ipore, AiTsaM He Oys0 Baxkko miaidOpaTH Mo 3 Ha3BH /10 KOXKHOI
KaTeropii. MaqroHKOBUI BapiaHT IIbOTO 3aBJIaHHS HE 3HAJIOOMBCS JiTAM. JIuine oauH
XJIOMTYMKA, JOOUParOYl TPAHCIIOPT, HA3WBaB TUTHKA MapKu aBTOMOOLUTIB (nedrco, mepc,
Ooicun, BMB); nomOMIXHI MMUTaHHS JTO3BOJIMIIM HOMY TNpUTAfaTH aemoobyc, noizo 3
BIIMOBITHUMH KOMEHTaPSMHU (Ha aemooyci ioemo Ha noizo, i nomim 00 6a0yci).

Houkinbariku EI', HaBnaku, BiA4yBajiy TPYHOILI y IIbOMY 3aBJaHHI:

- yetBepo aiter (50%) BUKOHYBaiu BiI0Ip MaJIOHKIB MEXaHIYHO, IEPEMIIILYBaJIU
iX 3 KyIKH Ha KYIIKYy; PO3MEXKYBaHHS MO 3 MaJlOHKH HE BigOyBayiocs. O4eBHIHO
HEJIOCTaTHBO  3pO3yMUIM 3aBaaHHs. [licis 10AaTKOBOrO poO3’SICHEHHS MITH i€l
MIATPYNU NPOAYKTUBHIIIE COPTYBaJIM KapTKU. BigHOCHO jermie IITH BU3HAYajH
rpyny TBapuH, QPYKTiB. A 3 TpynmamMu KBITIB 1 KOJbOPIB OyiH MOMUJIKY; TIJ Yac
mudepentiaiii gomkinsHUK EIT kepyBanucs Bi3yaJlbHUM KpPUTEPIEM: YEPBOHUH 1
YKOBTHH KOJIIp 3aJIMIIAIH Y TPYIIl KBITIB; HA 3alIUTaHHS JIOTOIeaa ¥oMmy? BIAMOBIIANH,
0 € KBITKA ’OBTa 1 YepBoHAa. J[ormomory (po3’siCHEHHS BIIMIHHOCTI Y KaTeropisix) He
npuitMany, TO0TO HEe PO3YMLIH;
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- BHU3HAQUYCHHSI KOH(IIKTHOTO  €JEeMEHTy 3 Tpynd MAaJIoOHKIB  TEX
CYNPOBOXKYBAJIOCS TPYAHOILAMU; BIPOJOBXK BUKOHAHHS IOTO 3aBlHaHHsA 1iTh EI
MOCTIMHO MOTpeOyBaIK po3’siCHEHb, YTOUHEeHb. [{Boe niteit (25%, 3 3HM 11 p.) 30Bcim
HE BHUKOHYB&JIM 3aBJIaHHS, HATOMICTb PO3TJSIANIM MAJTIOHKH, POOMIM CIpoOu iX
Ha3MBaTH, MOKa3yBaJlu CHOCIO BUKOPUCTAHHS OKPEMHUX 3 HUX Yy SIKOCTI MPEAMETIB
(Hamp.: KBITKa — HIOXATH, KETKa — OJIAraTh Ha roJIOBY, OT1POK 1 MOMIJ0p — iCTH);

- caMOCTIHHMI J00ip CIIIB 3a KaTeropiaabHOI 03HAKOIO BHUSBHUCS TEX CKIATHUM
i pomkinbHUKIB EI'; 6€3 cynpoBiAHHX MOSICHEHb NITH HE MOTJIM BUKOHYBATH
3aBnaHHsA. Ha3Bu mpenmMetiB oasry IiTsM OyJio Jeriie miaiopatd micis, sK JIOTOnesn
3BEpHYB yBary, 110 Ha KOXXHOMY 3 HHUX € OJST; MPEIMETH MOCy1y — IICHsI HaBITHUX
3aMuTalb TUIY: wWoO numu uyau nompiona (wo)?. Jpyra crnpoba mobopy Ha3B 10
3aJlaHUX KaTeropii 3/1MCHIOBANIACS 3 MAIFOHKOBUM M1JIKpiieHHAM. [IpoTe HasiBHICTD
O1IBILIOT KITBKOCTI MAIIOHKIB MO MIATpyNHax YCKJIaJHIOBada IITAM X1J BUKOHAHHS; iM
NOoTpiOHO OyJIO 30pIEHTYBATHCS, SIKI caMe€ MPEIAMETH 3 TMOJAHUX BXOJATh UM HE
BXOJISITh y TIEBHY KaTeropiro. 3arajJom, BUKOHAHHS 3aBJaHHS 3BOAMIIOCS J10 HA3UBAHHS
MAaJTIOHKIB.

TakuM 4YMHOM, CTaH 3aCBOEHHS KAaTETOPIAIbHOTO 3HAYECHHS JIEKCUKH BUSBHUBCS
c(hOpMOBaHUM Y JOUIKUILHUKIB TUTIOBUM MOBJIEHHSIM Ta YaCTKOBO C(HOPMOBAHUM Y
mireit 3 SHM.

3a pesynpratamu gociimxenHs y giteid EIL, KI' po3ymiHHs 3Ha4YeHb
MPOTUJIEKHOCTI 1 MOA1I0HOCTI OyJI0 BCTAHOBJIECHO HACTYITHE:

- nomkiTbHUKY EI” BUSBHITHCS 3aTHUMH BU3HAYMTH AaHTOHIMH B YMOBaX HasIBHOTO
MOBJIEHHEBOTO 1 HAOYHOTO 3pa3Ka; OUIbIIICT JITEH NPaBUIIBHO MOKAa3yBalu MAIIOHKU
3a KpUTEPISIMU PO3MIPY (8enuka, maneHvka), EMOUIMHOTO CTaHy (8ecenuti, cymMHuil),
MIpU HAlIOBHEHOCTI ( n06HA, NOpodicHs) 1 MPU UOMY 3A1MCHIOBAIM IEPEHOC 3HAUYEHD
BIIMOBITHO JI0 3MIHU POJY MPUKMETHUK-aHTOHIMA (KIHOUMM — vosioBiumii). Mu
BUSIBUJIM Psi/I IOMUJIOK Y MOKa31 aHTOHIMIYHHX [ap OKPEMUMH 1ITbMH, TOMY IIOBTOPHO
aKIICHTYBaJIM yBary Ha IMEHHHUKY y Tlapi 3 aHTOHIMOM. 3 IIbOTO POOMMO BHCHOBOK, 110
nitam EI moTpiOHa aetami3aliis IHCTPYKIIIi 10 BAKOHAHHS 3aBJIaHb;

- HaCTYyITHE 3aBJIaHHSI CYTIPOBOIKYBAJIOCS OUTBIIUMHU TPYTHOIIAMH, 3yMOBJIEHUMU
HEOOXITHICTIO aHaII3yBaTH KOHTEKCT 1 HAOYHE MIAKPITUICHHS 10 HBOTO. [IpaBuibHO
BUKOHATH HOTO MOTJIM ABOE AiTei (25%), yoTupboM 3Ha100UIIACS TOTTOMOTa; IIIE JBOE
HE BUKOHYBAJIM 3aBAaHHs, 00 He po3yminu Horo cyTi. Hitu EI' 6ynu cxunpHuMu 10
BUKOPDHUCTAHHSA THIIOBUX 3allepeyeHb y SIKOCTI MPOTHUIICKHUX 3HAUEHB: OpyIHUN —
HeOpyOHull, Tapsda — He2apAaia, MOKpUN — Hemoxputi. Takl BIAMOBIAI CBIIYATh MPO
MOYaTKOBUH CTYMiHb 3aCBOEHHS JIEKCMYHOI MPOTUIIEKHOCTI, TaKOXK Mpo Opak
BI/IMIOBITHUX CJTIB B aKTUBHOMY CJIOBHHKY;

- HallBa)XYUM cepejl 3aB/IaHb 3 aHTOHIMIT BUSIBUBCS J1001p aHTOHIMIB 0€3 oropu Ha
KOHTEKCT 1 MaJIFOHKH; iIrPOBUIA MPUIOM «HABIIaKM» HE CIPAIlbOBYBAB, JOIIKUTEHUKA
EI" He 3mornu miniOpaTu aHTOHIMH JI0 CIIB MUX0, 31Ul, MAL0, HOBUL.

VY3aranbHIOIOUM OTpUMaHl pe3yJbTaTH BIJ3HAYMMO HEIOCTaTHI  yMIHHS 3
BUKOPWCTAHHS 3HAYECHb JIEKCUYHOT TPOTUIICKHOCTI Y TOMIKUTbHUKIB 3 3HM.

-nomkibHUKY EI' He mokazaiu HajleXHOTro piBHSA 3 J000pY CHHOHIMIB JI0
3aJIaHOTO CJIOBA: TTOIAHMM 3pa30K M HE JoMOMaraB, HABMakKy — Y HACTYITHUX JIisSIX TITH

135



EDUCATION
TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

HaMarajwcs BAKOPUCTATH €JIEMEHT 31 3pa3ka: Hamp., y 3pa3Ky MPOMOHyBajacs mapa
CIIIB 2080pUmMb-po3MOGJIAE; Y 3aBIaHHI JI0 CJIOBA Oauums TPOE JITEH BKa3aJId CIOBO
poszmoense.  Jlobip  CIB-CHHOHIMIB JI0 OMOPHOTO KOHTEKCTY y dopmi
CJIOBOCTIOJIYYCHHS BUSIBUCS HEJOCTYITHUM J1s aiTeit EL;

- MOBJICHHEBI JIii 3 pO3YMIHHS 1 BUKOPUCTAHHS JICKCHYHO1 0araTo3HavyHOCTI TaKOX
BUSIBUJTCS MajtofocTymHuMU JiTsM EI'; HaaTo 6arato yacy moTpibHO OyJ10 1UM JITAM
JUIL  PO3’SICHEHHS HaBYAJIBHOrO TIpUKIany (ciaoBo pyuxa). BuciaoBmaroeMo
MIPUITYIIEHHS, 110 OCTATOYHOTO PO3YMIHHS 0araTo3HavyHOCTI HE BAAIOCS CHOPMYBaTH
y giteit 3HM. BinmoBigHO, BUKOHAHHSI €KCIIEPUMEHTAIBHUX 3aBJIaHb Ha MEPEBIPKY
IIOTO JICKCHYHOTO YMIHHS HE JaJi0 MO3WTHBHUX pe3ynbTaTiB. [lig wac 3aBmaHHA
OUIBLIICTH JIITEH MOKa3yBalu CyTO OJUH MAJIOHOK J0 33JaHOTO CJIOBA, SIKUHM € HOCIEM
IILOTO CJIOBA: HATIP., HA AKUX MATIOHKAX OAYUMO HOCUK? — TIOKa3 JIUIIE KOMUKA.

JloCHiPKeHHST KaTeropiaJibHOTO 3HAYEHHS CJIOBA, 3HAYCHb JICKCUYHOI CUHOHIMII,
aHTOHIMII Ta 6araro3HavyHocTi y aitei KI' mokasaio JOCTYNMHICTh BIAMOBIAHUX 3HAHbD,
YMiHb IIUM JITAM. MU BiJ3HAUYWJIM 37IaTHICTh O Hay4yBaHOCTI JOMKiILHUKIB KT,
OCKUJIbKH JITH B MOAAIBIIOMY CIIHUPAJIMCS Ha 3alpOINOHOBaHI A0 3aBAaHb 3pa3Ku. Y
MIPOIIEC] JOCIIKEHHS 111 IITH JIEMOHCTPYBaJIX aKTUBHICTH MO0 MOIITYKY BIJIBIIHUX
CJIiB, MIpKYBaJIM BCIYX, 3alUTYBaJIN JIOTIOMOT'H JIOPOCJIOro. Y OLIBIIIOCTI BUIAIKIB MH
OTpUMYBAJIM aJICKBaTHI BIAMOBIII.

I'padpiuno  pe3ynpTaTd  JNOCHIKEHHS  CTaHy  C(OPMOBAHOCTI  JIEKCHKO-
CEMaHTHUYHUX 3Ha4YeHb Ta AUl y nomkinbHUKIB EI', KI' mogaHo Ha pucyHky 1.

80 33 2,5 37,5 0
60 —
[ocTaHilt piBeHb
40 :l CepefHili piBeHb
20
; Hu3bKuMI piBeHb
Kl El

B Hu3bKui piseHb B CepeaHil piBeHb JocTaHin piBeHb

Puc. 1. PiBH1 c)OpMOBAHOCTI JIEKCUKO-CEMaHTUYHUX 3HAUCHb, SIBUIL y iTeil EL,
KI" (y %)

byno nmocnmimxeHo, 110 JAOWIKUIBHUKAM 000X MATPYN  Ba)XXKOJOCTYITHI
napajurMaTuyHi CMHCIIOBI 3B’s3kH; y AiTedl EI' mepeBaxaroTh CUTYaTHBHI 1 3pijKa
YTBOPIOIOTHCSI CUHTAarMaTU4H1 3B’SI3KM MIDXK clioBaMu; JowKUIbHUKKM KI' MeHmorw
MIPOI0 KE€PYIOThCSI CUTYaTUBHUMHU CMHUCJIOBHMHM 3B’S3KaMH 1 B JIOCTAaTHIA KIJIBKOCTI
YTBOPIOIOTH 3B’A3KM CUHTarMaTHYHOro TUMy. KidbKICHUHN aHami3 eMIIPUYHHUX JTaHUX
JI03BOJIMB BU3HAYUTHU TaKi PiBHI BOJIOAIHHS JOCIIPKYBaHUMHU HaBUIKaMH (Ta0J1.2):
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Taomung 2
KinbkicHI MOKAa3HUKM CTaHYy C()OPMOBAHOCTI CMUCJI0BHX
3B’a3kiB caiB y aireit EI', KT (y%)

Pisni Excnepumenmanvna Koumponwvna cpyna
2pyna
% %
JlocTarHii — 22
CepenHiit 25 56
Hwuzbpkuii 75 22

binbmiicts  mite#t EI' 3axonsThcs Ha HU3BBKOMY pIBHI OINAHYBaHHA YMIHb
MOEIHYBATHU CJIOBA Y cMUCIOBI JaHIioru (75%), BIAMOBIAHO IM MaJTOAOCTYITHI YMIHHS
BUJIUISATH (AQHANI3yBaTH, MOPIBHIOBAaTH) CEMAHTUYHI O3HAKKW OIOPHOTO CJIOBA.
[Tpumnyckaemo, 110 e HEAO0JIK YACTKOBO MOB’SI3aHUN 31 CIenH(iKO KOTHITUBHUX
omepariii, BnactuBux AiTasM 3HM, Ta 3aranom € HacIiAKOM MOPYIICHHS JIEKCHYHOT
CEMaHTHUKH Ta 3BY>XKEHHSIM cIIOBHUKOBOrO 3amnacy. [itu EI' He BUsBWIN 1O0CTaTHHOTO
PIBHS CMUCJIOBHX 3B’SI3KIB; YBEPTh YYAaCHHUKIB I[I€i TPYNU MPOJAEMOHCTPYBAIH
cepenHii piBeHb (25%).

Jomkineauky KI' mokaszanu iHI pe3ynbTaTu: y rpymi OyJio J1arHOCTOBAHO YCI
piBHI, ajie¢ Yy HEPIBHOMIPHUX MPOMOPLISX — KUIBKICHO MEPEBaXaB CEPEIHIN PIBEHb
(56%), mopiBHY po3noaiuancs aoctatHii (22%) 1 cepenniii (22%) piBHi. OTpuMani
nani no KI' He cmiBmajgaroTh 3 HAYKOBUMH JAaHUMH, 3TIIHO 3 SIKUMH Y MOBJICHHI
CTapIlMX JOIIKUIBHUKIB CIIOCTEPIraeThCsl CTPIMKE 301IBIIEHHS CMHCIOBUX 3B’ SI3KIB
napajurMaTUyHOTO THUITY 1 3MEHIIIEHHS 3B’ 513K1B CHHTarMaTU4Horo tumy. [loscHroemo
TaKy po301KHICTh CIIPOIIEHOIO CTPYKTYPOIO TOCHIIPKEHHS O3HAUYEHUX MOBIIEHHEBUX
yMiHb, SIKa He 3a0es3leuyBaja IUIICHOTO BUBYEHHS MOBHOI KOMIIETEHTHOCTI Y
KOHTEKCTI CMHCJIOBOTO CTPYKTYpPYBaHHS.

Pesynbratu sIKiCHOTO aHaIII3y eMITIPUYHUX TAaHUX TTOKA3aJId HACTYITHE:

VY mporeci AOCTIKEHHST MU BUSBWIM, 0 AiTH 3 HWwk4uM Il piBaem 3HM ta
okpemi nitu 3 Il piBaem (oco6mmBo xmomuuk 3 PAYI') cxuibHi 10 BUKOpUCTaHHS
JIEMOHCTPATUBHUX KECTIB Ta PYXIB, SKUMU HaMarajucs 3aMiHUTH CJIOBa-BiAMOBIII.
Hampuknan, peakuis Ha CIOBO-CTHUMYJ XOJ0OHuUli — IMITallsd BITYYTTS XOJOIY
(camo001iiMu, 3IrpiBaHHS PYK TEIUIUM MOBITPSAM), J1imaxk — PO3MpPaBI€Hl B CTOPOHU
PYKH, i0e — IMITallisl pyXiB 3 KEPMOM, MOpe — MJIaBalbHI PyXU; Kpyeauii — GopMyBaHHS
pyKaMu YMOBHOI KyJI; peakilii Ha CIIOBO-CTUMYJl Kopo8a — PIXKH Ha TOJOBI
(maneisMH) Ta 3ByKoHacaiayBaHHss MYVY. Ananizyroun Taki BiANOBIIl BIAMIYaEMO
aJICKBaTHICTh BUKOHAHMUX IMITAIIMHUX PYyXiB, JKECTIB Ta 3BYKOHACIITyBaHb, IO
HABOJUTH Ha TyMKY PO TMOYATKOBHM MEP10/T CMUCIOBOTO CTPYKTYPYBaHHSI MOBJICHHS
y nux aiteit 3 3HM, ajke BOHH IEMOHCTPYBAIHM PO3YMIHHS CYyTHOCTI 3aITPOIIOHOBAHMUX
CJIIB-CTUMYJIIB, MIATBEPIKYBAJIU CBOIO 0013HAHICTh Y HABKOJIHUIIIHBOMY.

AHami3 pe3ysibTaTiB JOCHTIKEHHS CMUCIOBHUX 3B’sI3KiB cliB y aiTed EI' mokasas,
IO I JIITA 9acCTO KEePYIOThCS CUTYaTUBHHUMH (MOpe - € misfdc) abo BUIAIKOBUMHU
(HeaeKBaTHUMHM) CTIOCOOAMU MOETHAHHS CITiB. 30KpeMa, TPOE AITEH CHCTEMAaTHYHO Y

137



EDUCATION
TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

nepuux crnpodax BKa3zyBaJd 30BCIM HEBIAMOBIIHI CIOBA 10 OMOPHUX CIiB-CTUMYIIIB:
XOJIOTHUM — 8IKHO, CUIUTD — Kawa, JTak — manku. O Ha TUTUHA OB’ I3yBaJia CJI0OBa-
CTUMYJIU 3 O€3MOCEepPe/IHIMU CUTYaIIsIMHU, SIKI Majd Y MaloTh MICIIe Yy 1i IIOJEHHIM
TIISITIBHOCTI: CUIUTD — 00 icmb; MAIIIOE — Ha albbomi; ine — 6 cadok. Takl BIIIOBIAl
Oynmu ocob0nuBo yactumu y gutuHu 3 3HM Tta PAVYI 1, meBHOO Miporo, BOHU
3YMOBJIFOBJIMCS HECTIMKOIO yBarorw, HE3JaTHICTIO BTPUMATH 3aBJaHHS. 3 1HIIOTO
00Ky, BiJI0yBaBCS MBUAKUN J1001p CIIB-peaKiIlii, 10 BKa3y€e Ha BKIIOYCHHS IUTHHHU Y
MIPOIIeC BUKOHAHHS 3aBJIaHHS (TUIMHHICTB).

Cepen TUMOBUX CHHTarMaTUYHUX 3B’S3KiB, yTBOpEeHUX AiThMU EI' My Bim3HaumImM
HACTyMHI: MOPE — 5 M1Asai; KOpoBa — poeu, MOJOKO, KPYTIUN — M 54, nomioop;
BECEJINI — KJIOYH, necuk; XOJOJHUN — 1600, XON0OUNbHUK; 1I€ — N0i30, MAWUHA,
CUINTh — HA Ou6aHi. 3B’A3KA CHHTAarMaTUYHOTO THITY TPAIUISIMCS PiIKO; BOIHOYAC,
HaBlAH1 TUTaHHsS jaornoMaranu Aitd EI' 3opieHTyBaTHCs y 3aBIaHHI Ta MHigioOpaTh
CJIOBO-PEAKIIIIO.

[Tapagurmatnunux 3B’°s3kiB aiTH EI' He yTBOproBaiu; JoromMora J0pocCioro y
SIKOCT1 HaB1AHUX 3allUTaHb, aHAJIOTIH HE Jlajia TO3UBHUX PE3yJIbTaTIB.

Amnami3 BiamoBiaed qomkiabHUKIB KI' 10 3aBJaHbh HAa BCTAHOBJIEHHS CMHUCIIOBUX
B’S3KIB T1OKa3aB, MIO0 IiM OUIBIIO MIpPOI0 JIOCTYITHE CaMOCTIHHE CMUCIIOBE
CTPYKTYpYBaHHSI MOBHHX JIQHITIOTIB (CJIOBOCIIONYYEHbB) 3a CTPATETIEI0 CUTYaTUBHOTO
Ta CHHTarMaTUYHOIO CTPYKTYpyBaHHS 1 YacTKOBO — THapajaurmMaTudHoro. Sk
MO3UTUBHY JAMUHAMIKY Y CTAaHOBJIEHHI CUCTEMH CMHCJIOBHUX 3B’s3KiB chiB y aitet KIT
MU BII3BHAYWJIM I1XHIO 3/IaTHICTh MIBUIKO BHUKOPHUCTOBYBATH OIIOCEPEIKOBAHY
(HempsiMy) AOMOMOTY JOPOCJIOrO JJii BCTAHOBJIEHHS 3aJI€KHOCTI YW BIJIMOBIAHOCTI
MapaJurMaTUYHOTO IMAMOPSAKYBaHHS. 3a3HAYMMO, IO HABITh cepex JITeH, y SIKUX
OyJI0 J1arHOCTOBAHO CEpelHIM piBeHb C(HOPMOBAHOCTI CMHUCIOBUX 3B’SA3KIB, MHU
(iKCyBaIM HAsBHICTh MapaJurMaTUYHUX CMUCIOBUX 3B S3KIB.

I'padpiune mpencTaBiaeHHS Pe3ysbTATIB LBOTO €Taly JOCHIIKEHHSA MOJAaHO Ha
PHUCYHKY 2.

CMmucnosi 3B'A3Ku

22

56 0
P\ 75
100 [ocTaHiii piBeHb
50 iz CepepHii piseHb
Hu3bKMI piBEHb
0
Rl El

B Hu3bKui piseHb B CepeaHin piBeHb [ocTaHin piBeHb

Puc. 2. PiBH1 chOpMOBAHOCTI CMUCTIOBUX 3B’ SI3KIB CJIIB Y JIONIKUIBHUKIB
El', KT (y %)

Takum 4rHOM, TIpOBEACHE JOCHIHKEHHS J1aJJ0 MOKJIUBICTh BU3HAUUTH CYTTEBE
BijicTaBaHHs aiTeit 3 3HM .3acBO€HHI JEKCUYHOI CEMAaHTUKH 30Kpema:
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- IITU 3 HU3bKUM PIBHEM JIEMOHCTPYIOTh YHCENIbHI TOMIJIKH JIEKCUYHOTO 000Dy,
30KpeMa JI€CIIB Ta MPUKMETHHKIB, MOMWISIIOTECA Y CIIBCTABJICHHI MaJIOHKOBOIO
300paKeHHs 1 MPEIMETHOT JICKCUKH; AKTUBHUN CIIOBHUK aKTyalli3yIOTh 3 JOIIOMOTOIO;
HE MOXYTh CaMOCTIHO BHU3HAYaTH KaTeropiajbHy O3HAKy IMpPEAMETIB; HasBHI
TPYAHOINI aKTyali3alii CJiB-aHTOHIMIB Ta CHHOHIMIB, Hec(opMoBaHI yMiHHS
CMHUCJIOBOI TIOEIHYBAaHOCTI CJIIB; acOIllaTUBHI 3B’S3KU CJIIB 0€3 JIONOMOTH HE
aKTyali3yloThCs;

- JIITH 3 CepEeAHIM PIBHEM BOJIOJIIIOTH 0A30BUM CIIOBHHKOM HOMIHATUBHOI JICKCUKH,
ajie MOMUJISIIOTHCS Y BU3HAUEHH1 MPEAMETHO]1 CITiBBIAHECEHOCTI; 1HKOJIN TOMUIISIOTHCS
y m000opi CiiB, MPOTE 37aTHI BUNIPABUTH TTOMUJIKY 32 HAIBHOCTI JIOMTOMOTH (30Kpema,
HAOYHOCTI); 3/1aTHI 0 BUIUICHHS CUTHAIBHUX (KaTErOpiMHMUX) O3HAK CJIB, IO A€ iM
3Mory  oO’€IHYBaTH MNpPEIMETH B JIEKCUYHI TPYyNH; BIAYYBalOTh TPYIHOLII Y
BU3HAUCHHI HE3BIAHOCTI MIXK OKPEMUM €JIEMEHTOM Ta IHIIMUMHU Cepea 3aJaHol
KaTeropii; 3HAYEHHS AHTOHIMIB YaCTKOBO JOCTYIIHE ISl PO3YMIHHS; BHUSBISIOTH
CYTT€BI TPYJHOIIl BU3HAYEHHS JIEKCMYHOI CHHOHIMIi, BCTAHOBJIIOIOTH MEPEBAKHO
CUTYaTHBHI Ta PijIie aJleKBaTHI CHHTarMaTU4YH1 CMHCIIOBI 3B’sI3KH; 0€3 IOMIOMOTH He
YTBOPIOIOTH CMUCIIOBUH 3B’SI30K MAPaJAUTMAaTUYHOTO THITY.

BusiBneni 0coOMMBOCTI  OMaHyBaHHA JIGKCUYHOI CEMAHTHUKH  CTaplIMMU
nomkiuibHUKaMU 3 3HM  3yMOBIIOIOTE HEOOXIAHICTH PO3POOJICHHS CHEIllalbHUX
KOPEKIIIMHO-PO3BUTKOBUX METOJUK (3aBJaHb) ISl CUMYJIALII BiJIMOBITHUX MOBHO-
MOBJIEHHEBUX 3HaHb Ta YMIHb y LUX JITEH.
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IHPOBJIEMHU TA IEPCIIEKTUBU BUKOPUCTAHHSA
®ITHEC-TEXHO.JIOI'ITA HA YPOKAX ®I3UYHOI
KYJbTYPHU

Hecrepuyk Japuna /lenuciBHa
3100yBayka Apyroro (MariCTepCchbKoro) piBHs BUINOI OCBITH
XKutomMupcrkoro aepkaBHOro yHiBepcuTeTy iMeHi I. dpanka

MacJio JImurpo MukoJiaiioBu4
no1eHT (0.8.3.) kKadeapu MeauKo-0100TTYHUX JUCITUTIIIH
JKutomupchKkoro nepaBHOro yHiBepcutery iMeHi I.dDpanka

AHoTanisi. Y cTaTTl pO3rasHYTO MNPOOJEMU Ta NEPCIEKTUBU BUKOPHUCTAHHS
CydacHUX (PITHEC-TEXHOJIOTIH Ha ypokax (Pi3WyHOI KyJbTypU B 3aKjajax 3arajbHOi
cepeaHboi OCBITU. [IpoaHamizoBaHO CTaBJICHHS BYWTENIB [0 BIPOBAIKEHHS
1HHOBaLIMHUX (DITHEC-HAIIPSAMIB, BA3HAYEHO PIBEHb IX MPAKTUYHOIO 3aCTOCYBAHHS Ta
OCHOBHI 0ap’epH, 110 MEePENIKOIKAIOTh €PEKTUBHIN peasizailii BIATOBIAHUX IPOrPaM.
Ha ocHOBI pe3yibTaTiB aHKETYBaHHS YUMTEIIB OKPECIECHO KIIFOUOBI TPYAHOLII, CEPENL
AKUX: 0OMEKEHHSI YUHHOI HaBYaJIbHOI IPOrPaMHU, HEAOCTATHE MaTepialbHO-TEXHIUYHE
3a0e3NeyeHHs] Ta HecTaya METOJMYHMX peKoMeHAaliil. PasoM 13 TUM migKpecieHo
MO3UTHUBHUM TMOTEHIIad (hiTHEC-TEXHOJOT1H, 30KpeMa iX 3JaTHICTh MiJABUILYBATH
MOTHBAIIIIO YYHIB, YPI3HOMaHITHIOBATH 3MICT 3aHSATh Ta CIIPUSATH PO3BUTKY (HI3UIHUX
SIKOCTEH IITKOJISAPIB.

Beryn. @i13uM4Ha MiArOTOBIEHICTh YYHIB CEPEIHBOIO IIKUIBHOIO BIKY B OCTaHHI
POKM 3HAYHO 3HMKYETHCS. 3YMOBJICHO II€¢ HE TIUIbKM 3MEHILCHHSIM PIBHS PYXOBO1
AKTUBHOCTI, aJi¢ i BIUIMBOM CYy4YaCHUX TEXHOJIOT1H, K1 3aiiMat0Th YUMAJIO Yacy B )KUTTI
miTiTKiB. TpuBane nepeOyBaHHS 3a raJ’)KETaMH, HEPETYJISIPHE 3aHSTTA CIOPTOM Ta
HEJIOCTATHS MOTHUBAIlIA 10 (P13UYHOI AKTUBHOCTI CTaJIM OJJHUMH 3 OCHOBHUX MPUYMH
rinoAuHaMii cepeji MIKOJISIpiB. 3HWKEHHS (PI3MYHOI aKTUBHOCTI MPHU3BOJUTH [0
MOpPYUIEHb MMOCTAaBU, PO3BUTKY 3aXBOPIOBaHb OMOPHO-PYXOBOTO anaparty, a TaKoX 10
3arajbHOTO 3HWKEHHS KUTTEBOTO TOHYCY Ta IMCUXOEMOILIIMHOTO CTaHy JITEH.

VY 11bOMy KOHTEKCTI came cydacHi (iTHEC-TeXHOJIOT1i MOXKYTh CTaTH €(PEeKTUBHUM
3acOo00M [T MOTHBAIlli yYHIB 10 CHUCTEMATHYHHX 3aHITh (PI3MUYHUMU BIPABAMH.
Cepen Takux TEXHOJIOTIH BapTo BiI3HAYMTH aepoOiky, (iTOOI-TIMHACTHKY,
(GyHKIIIOHATBHI TPEHYBaHHS, a TAKOXK (PITHEC-MPOTPaMU 3 BUKOPUCTAHHIM ITU(POBUX
no/atkiB 1 oHnaH-mat@opm. LI MeToanKku 103BONSIIOTE 3pOOUTH (Di3UYHI 3aHATTS
O1IBII PI3HOMAHITHUMHU, TOCTYITHUMH Ta IHTEPAKTUBHUMH, IO CIPUSIE IMiABUIIICHHIO
3aI[1KaBJICHOCT] YUHIB Ta 3aIyYEHHIO iX /10 aKTUBHOI y4acTi B TPEHYBaJIbHOMY MPOIIECi.

@DiTHEC-TEXHOJOrIT CTBOPIOIOTh HOBI MOXJIMBOCTI JUIsl PO3BUTKY (DI3UUHHMX
AKOCTEM YYHIB CEpEIHbOr0 MIKUIBHOrO BIKY. BOHM [103BOJIAIOTH HE JUIIE
BJIOCKOHAQJIFOBATH OCHOBHI (P13M4YH1 SIKOCTI, TaKi sIK CHJIa, BUTPUBAIICTh, THYUKICTb,
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MIBUJKICTh, ajle ¥ KOpUTyBaTH 1HIWBIAyalbH1 (Di310J0TIYHI OCOOIUBOCTI, IO €
BOXXJIMBUM aCIEKTOM JUJIS YYHIB I[LOTO BIKY, aJKE€ caMe B 1€l mepioj] aKTUBHO
dhopmyeThes pizMuHa OCHOBA JIJI1 MAaOYTHHOTO PO3BUTKY.

Merta gocJizKeHHsI — BUSIBJICHHS CTABJICHHS BUUTENIB (DI3UYHOI KYJIBTYpH IO
BIIPOBAPKCHHSI Cy4YaCHUX (PITHEC-TEXHOJIOTIH y IMIKUIbHY MTPOTrpaMmy.

Buknang ocHoBHoOi 4yactuHu. Ha moudarky pocnipkeHHs OyJio MPOBEACHO
aHKETyBaHHs, W00 3’sCyBaTW CTaBJCHHS BYMTENIB (PI3UYHOI KYJIBTYpH 1O
BIIPOBA/DKEHHSI CydacHUX (DITHEC-TEXHOJOTIH y MIKIIBHY Nporpamy, BHU3HAUUTU
piBEHb iX MPAKTUYHOTO BUKOPUCTAHHS HA ypOKax Ta BUSBUTH OCHOBHI TPYIHOIIL, 3
SKUMH BOHU CTHKAIOTHCS M1 Yac peaji3allii Takux 3aHsTh.

[TpoBeneHe aHkeTyBaHHS YYHTENiB (i3MUHOT KynbTypu MK M. Kurtomupa
nokaszano, mo: 50 % mnemaroriB MO3UTUBHO CTaBJISITHCSA JO BIPOBAKEHHS (PiTHEC-
HaIpsIMIB Y LIKUIbHY Iporpamy; 15 % yike 3aCTOCOBYIOTh €1eMEHTH aepoOiku, PiTOO-
rIMHAacTUKH a00 (yHKI1OHAJbHUX TPEHYBaHb; 3HAYHA YACTHHA BUMUTENIB (O1IM3bKO 35
%) BBaxkae, 110 (hITHEC-TEXHOJIOTIi CIIPUSIOTH 1IBUILIEHHIO IHTEPECY YUHIB JI0 3aHSTh,
0COOJIMBO cepes AiBYaT. Y4Hi 13 33JJ0BOJICHHSIM OEpyTh y4acThb y BIpaBax Iiji My3HUKY,
y TPYNOBUX Ta 3MarajibHUX (popmax poOOTH.

Ha gymMKy BUMTENiB OCHOBHUMU TPY/IHOIIIAMH Y BIPOBA/KEHHI CydacHUX (piTHEC-
TEXHOJIOT1M Y HMIKUIbHY IpOorpaMy € oOMEKEHHsI YAHHOI HaBYaJIbHOI MPOrpaMu, Mpo
110 3a3Hauniu 53 % pecnonAeHTiB. Lle cBIAUNTB Mpo Te, 1110 BIPOBAPKEHHS 1HHOBALIIN
y cdepi (i3UYHOrO BUXOBAHHS 3HAYHOI MIPOIO 3aJICKUTh Bl HOPMATHUBHUX
JOKYMEHTIB Ta CTPYKTYpH YPOKIB, SIKI HE 3aBXAW IependadaroTh 3aCTOCYBaHHS
HOBITHIX (iTHEC-MeTOAMK. Jlpyror 3a 3HAUyHIICTIO MPOOJEeMOI0 € HecTada
HEO0OXI1THOTO 00JIaJHAHHS, Ha 1110 BKazaiu 37 % y4yacHukiB. bpak TexHiuHUX 3ac001B
Ta CIEUIAIbHOTO IHBEHTAPIO YTPYIHIOE MPAKTUYHY peali3alilo Cy4YaCHUX TEXHOJIOTIH
HaBITh 32 HAsSIBHOCTI OaxkaHHS iX BUKopucToByBaTu. Haiimenie pecrionaeHTiB (10 %)
BBA)XAIOTh MPOOJIEMOI0 BIACYTHICTh METOJWYHUX MaTepianiB, TOOTO CKIAIHICTh
miI00py BIAMOBIIHUX PEKOMEHIAIIN 1 HaBYaJIbHUX MaTepiamiB. TakuM YHHOM,
pe3yibTaTH CBil4aTh, IO OCHOBHUMHU Oap’epaMM 3ajUIIAIOTHCS OpTaHi3alliiHO-
MporpamMHi BUMOTH Ta MaTepiajabHe 3a0e3MeueHHs 3aKIaIiB OCBITH.

BaxxnmBuM ¢pakTopoM ePEeKTHBHOCTI € MATOTOBKA BUUTEIIS: HEOOX1THO BOJIOIITH
0a30BMMHU 3HAHHSMU 3 (ITHECY, PO3YMITH NPHUHIMIHN JO3YBaHHS HABAHTA)KCHHS,
BMITH aJIalITyBaTH BIIPABH IiJ] BIK 1 piIBEHb YUHIB.

Ha ocHOBI aHamni3y Cy4yacHUX MPOTrpaM MU BUAUIMTH TaKi MEPCHEKTUBHI HAPSIMKHU
¢biTHECY AJIA WIKUIBHUX 3aHSTh:

» Dance Fitness (TaniroBaipHa aepodika, 3ym06a) — MiJBUIIYE KOOPAUHAIIIIO,
BUTPHUBAIICTh, TO3UTUBHO BIIMBAE HA EMOIIMHUNA CTaH.

* Functional Kids Fitness — TpeHyBaHHS 3 BJIaCHOIO Baroro, pO3BUTOK CUJIH,
CIPUTHOCTI, PIBHOBArH.

* Yoga for Teens / Stretching — po3BUTOK THYYKOCT1, POpMyBaHHS MTOCTaBH,
KOHIICHTpAIlli yBaru.

* I[HTEepakTHBHI TEXHOJIOT1i: BUKOPUCTAHHSI MOOIJILHUX JOJATKIB JIJIT KOHTPOJIIO
aKTUBHOCTI (KpOKOMIpH, (piTHEC-OpacieTH, MOACHHUKHA PYXOBO1 aKTUBHOCTI).
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3aHATTA 3 eneMeHTaMH (iTHECY MOXKHA MPOBOAMTU HE JIMIIE HA YPOKax, a U y
dhopMi TypTKOBOi pOOOTH, CIOPTHUBHUX CEKIIIH, paHKOBUX 3apsaoK, (yemmo0iB, JHIB
310pOB’sl.

BucHoBku. Pe3ynbTaT aHKETyBaHHS CBIAYaTh, IO BUUTEN! (I3UYHOI KYJIbTYpHU
3arajoM IMO3UTHUBHO CTaBJISATHCS JO BIPOBAKEHHSA CyYaCHHUX (PITHEC-TEXHOJOTINH Y
IIKUIbHY IPAKTUKY Ta BU3HAIOTH IXHIO €(DEKTUBHICTD JJISI MMiIBUIIICHHS 1HTEpECy YUHIB
10 3aHATh. [IpoTe piBeHb peasbHOT0 BUKOPUCTAHHS TaKUX TEXHOJIOTIN 3aJIMIIA€ThCA
HEJIOCTATHIM, IO 3yMOBJICHO HHU3KOI 00’ €KTMBHHMX TpPyIHOIIIB. HaiBaromimmmmu
MEePENIKOIaMH TIeJIaroTyl BBAKAIOTh OOMEKEHHS YMHHOI HaBUYAJIBHOI MpOTrpaMu Ta
Opak MarepialbHO-TEXHIYHOTO 3a0€3MeUeHHs, fKi CTPUMYIOTh OHOBIICHHS 3MICTY
YPOKIB Ta YCKIAQTHIOIOTh BIPOBA/DKCHHS I1HHOBalIMHUX (opm pobOoTu. MeHIn
MOIIMPEHOI0, alle BCE K AaKTyaJlbHOI MpoOJIEeMOI0 € HecTaya METOJAUYHUX
pEeKOMeH Il .

Cnucoxk Jgireparypu:

1. binenbka B.B. BrnpoBamkeHHs 3aHATH 3 aepoOIKM B HaBYAJIBHY MPOTrpamy 3
(G13UYHOIT KyJIbTYPH JIJIS 3aTAJIbHOOCBITHIX HABYAJIBHUX 3aKJajiB. CIOPTUBHUMN BICHUK
[Mpuaninpor’s. 2010. Ne2. C. 124-126.

2. binenpka B.B., bonnapenko 1.b. ®i3nune BuxoBanus. O3nopoBunii ditHec. K.:
HAY, 2013. 52 c.

3. bpuxkos I'.B. 3aranbHi OCHOBU T€OPii 1 METOJUKH (P13MYHOIO BUXOBAHHS: HAaBY.
nocionuk. X.: OBC, 2008. 406 c. 5. bymaroa M.M., YcauoB IO.A. CyuacHi
(G13KyIBTYPHO-03/I0pOBUl TEXHOJIOTIT y (I3MYHOMY BHXOBaHHI. Teopis 1 METOAMKA
¢di3uunoro BuxoBanHs. K.: Omimmiliceka miteparypa. 2008. C. 320-354.

4. Bopoummsios C.HO. BmiumB KOMIUIEKCIB BHOpPaB  3arajbHO-PO3BHUBAIOYOTO
XapakTepy ~ Ha  3J0pOB’Sl  YYHIB 3a CUCTEMOIO Tabara. URL:
https://naurok.com.ua/vpliv-kompleksiv-vprav-zagalno-rozvivayuchogoharakteru-na-
zdorovya-uchniv-za-sistemoyu-tabata-164942 . html

5. Hosrans H.FO., M’sicoenenxoB K.O., Kopon M.IO. ®izuynHe BHXOBaHHS.
®ditHec: HaBY. mociOHUK. K.: KuiB.Hai.Topr.-ekoH.yH-T, 2016. 416 c.
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BUKOPUCTAHHSA HU®POBUX OCBITHIX INTAT®OPM
Y HABYAHHI MATEMATHKH: CYYACHI TEHJIEHIIII
TA IPAKTUYHUHU JOCBIJ

IIpasiuka SIlua BosioaumupiBHa,
BUUTEIb MAaTEMaTUKHU, BUIIIA KATETOPIs,
CTapIIni BUUTEIIb

Cusuiscbkoro 33CO I-III ctymnenis

CyuacHi TpaHchopMalliifHi IPOIECH B  OCBITI, 3yYMOBJICHI PO3BHUTKOM
iHpopMaIiitHO-ITU(DPOBUX TEXHOJIOTIH, aKTyali3yloTh MUTAHHS BIPOBAKEHHS
UPpoBUX OCBITHIX MIATPOPM y OCBITHIH mporec. OcoOIMBOTO 3HAUCHHS 1€ HA0yBae
y HaBYaHHI MaTEMaTUKH, fKa MOTpeOye HAOYHOCTI, CHUCTEMHOCTI Ta AKTUBHOI
B3a€EMOJIIi Y4YHIB 3 HaBYaJbHUM MaTepiasioM. [ludposi ocBiTHI 1IaThopMu
BUCTYMAIOTh €()EKTUBHUM IHCTPYMEHTOM MiJABUIICHHS SKOCTI MaTEeMaTHYHOI OCBITH
Ta BIATIOBIAI0Th Cy4aCHUM OCBITHIM TPEHIaM.

[HudpoBi ocBiTHI MmIaTGopMu 3a0€3MEUYIOTh JOCTYI IO I1HTEPAKTHBHUX
HaBUYaJbHUX MaTeplajiB, EJIEKTPOHHUX MIJPYYHUKIB, BIJCOMOSCHEHb, TECTOBUX
3aBJlaHb i JMHAMIYHUX MoJeNei. [X BUKOPUCTaHHS CTBOPIOE YMOBH ISl HO€THAHHS
TpaauIIMHUX 1 I1HHOBAlIMHMX (QOpM HaBYaHHA, peaiizaili 3MIIMIAHOTO Ta
TUCTAHIIMHOTO HaBYaHHS, a TaKOoX I1HAWBIAyali3ailii OCBITHBOI'O MPOIECYy 3
ypaxyBaHHSAM pIBHS MiATOTOBKY Ta HAaBYAJIbHUX MOTPEO yUHIB.

Y HaByaHHI MareMaTHMKd HUGPOBI MIATGOPMHU CHPUSIOTH (HOPMYBAHHIO
MaTeMaTUYHOT KOMIIETEHTHOCTI Yepe3 aKTHUBI3AIlil0 MI3HABAIBHOI JISJIBHOCTI YUHIB.
[HTepakTUBHI BIIpaBU, aBTOMAaTU30BAaHWW KOHTPOJb 3HAHb 1 MUTTEBUN 3BOPOTHUU
3B’SI30K JIO3BOJISIIOTh YUYHSIM CaMOCTIMHO TEPEBIPSTH PIBEHb 3aCBOEHHS MaTepiaiy,
aHaI3yBaTW TOMWJIKH Ta KOPUTYBaTH BJIACHY HaBYaJIbHY MisUIbHICTH. BomHouac
VUHUTENIb OTPUMYE MOKJIMBICTH 3IIHCHIOBATH MOHITOPUHT HaBUAJIBHUX JTOCSTHEHb 1
CBOEYACHO KOPUTYBATH METOJANKY HABYAHHS.

VY nporieci HaBYaHHS MaTEeMaTUKU JIOIIJILHUM € BUKOPUCTAHHS P13HUX ITUGPOBUX
ocBiTHIX TaTdopm, 30kpeMa Google Classroom [3], GeoGebra [2], Kahoot! [4],
Classtime [5], siki 3a0e31meuy0Th OpTaHi3allilo HaBYaJIbHOTO MaTepialy, Bi3yalli3alliio
MaTeMaTUYHUX TIOHSTh, ONIEPATUBHHUIA KOHTPOJIh 3HAHb Ta IHTEPAKTHBHY B3a€EMOJIIIO
VYHIB 3 HaBYAJIBHMM KOHTEHTOM. 3aCTOCYBaHHS 3a3HAYCHHX ILIATHOPM CIpHSIE
peanizaliii 3MIIIaHOr0 HaBYaHHS, MABUILIEHHIO HaBYaJIbHOT MOTHUBAIIIT Ta aKTHUBI3AIi]
Mi3HABAIBHOI 1STBHOCTI YUHIB.

Tak, mnatdpopma Google Classroom [3] BHUKOPUCTOBYETHCS AJIA OpraHizanii
OCBITHHOT'O TMPOIECY: PO3MIIICHHS HaBYaJIbHUX MaTepiaiiB, JOMAIllHIX 3aBJiaHb,
THCTPYKIIiH IO MPaKTUYHUX POOIT, a TAKOXK 715 3a0€3MEeYSHHS 3BOPOTHOTO 3B’ A3KY MIXK
yunteneM 1 yuyHsMmu. lle m03BOJIsie CTPYKTypyBaTH HaBYaJIbHUNM MaTrepianx Ta
3a0e3neunT Oe3MEepepBHICTh HABYAHHS SIK y KJIACHOMY, TaK 1 B JUCTAHIIHHOMY
dbopmari.

143



EDUCATION
TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

Cepenosurie GeoGebra [2] 3acTOCOBY€THCS ITiJT YaC BUBYCHHS TEM 3 TEOMETPIi Ta
anreOpu JuIs MOOYI0OBU TUHAMIYHUX Mojeliel, rpadikiB GyHKIH 1 TEOMETPUIHUX
¢iryp. Buxopucranus GeoGebra nae 3Mory y4yHsSM JOCHIIKYBaTU BIIACTUBOCTI
MaTeMaTUYHUX OO0’ €KTIB IUISIXOM 3MIHM IapaMeTpiB, IO CHIpUSIE TIUOMIOMY
PO3YMIHHIO HaBYAJILHOTO MaTepially Ta PO3BUTKY JTOCTITHUIIBKUX YMiHb.

[Tnatdopma Kahoot! [4] BHUKOPUCTOBYETHCS IJIsi MPOBEICHHS 1HTEPAKTUBHHX
OMUTYBaHb 1 TEMAaTHYHUX BIKTOPHMH 3 METOI akKTyasi3allli 3HaHb, 3aKPIIJICHHS
BHBYCHOTO MaTepiaay Ta IMJABUIIESHHS MOTHBarii y4HiB. Enementn reimidikarmii
CTBOPIOIOTH TIO3UTUBHUN €MOIIIMHMN ()OH Ha YpOIll Ta CTUMYJIIOIOTh aKTHBHY y4acThb
VYHIB Y HABYAJIbHOMY TPOIIECI.

ITnarpopma Classtime [5]3acTOCOBYET bcs Mg (POPMYBAIIBHOTO OIIHIOBAHHS
HaBYAJIIBHUX JOCSTHEHb YuHIB. BoHa [103BOJIsIE OMEpPaTUBHO NEPEBIPATH DPIBEHb
3aCBOEHHS MaTepiaiy, aHali3yBaTH THUIIOB1 IIOMMJIKY Ta 3IMCHIOBATH 1HAUBI Ty aJIbHUN
MIJIX1J A0 HaBYaHHS, IO € OCOOJMBO BAXKIUBUM Yy TPOIIECI BUBUCHHS CKIIAIHUX
MaTeMaTUYHUX TEM.

[IpakTuyHUN MOCBiJI BUKOPUCTaHHS IU(GPOBUX OCBITHIX IUIaT(GopMm y mporeci
BUKJIQ/IaHHSI MATEMATUKH 3aCBIIUYy€ X MO3UTUBHUN BIUIMB HA HaBYAJIbHY MOTHBAIIIO
y4HiB. 3aCTOCYBaHHs Bi3yaui3allii, reimiikaiiii Ta 1HTEpaKTUBHUX 3aBJIaHb CIIPUSIE
MIJBUILIEHHIO 3aI[IKaBJICHOCTI /O TNPEIMETa, PO3BUTKY JIOTIYHOTO MHCIEHHS Ta
(GbopMyBaHHIO HaBUYOK CaMOCTIHHOT po6oTu. OcobnuBo eheKTUBHUMU € HU(POBI
maaTGopMu T Yac BUBYEHHS TEM 3 TreoMeTpii, anredopu Ta (GyHKIIOHAIBHOT
3aJICKHOCTI, JI€ BaXJIMBOI € JWHAMIYHA 3MiHAa IapaMeTpiB 1 JOCIIKEHHS
MaTEMaTUYHUX MOJIEJIEN.

BaxxnuBoro yMOBOIO €(DEeKTUBHOTO BUKOPUCTaHHS LIM(PPOBHUX OCBITHIX MIaTGopM
€ TOTOBHICTh BUMTEJII MAaTEMaTUKH JI0 1HHOBAIIMHOI AisfibHOCTI. Ilemaror BUKOHYE
poJib OpraHizaTopa HaBUYaJBHOTO TMPOIECY, KOHCyJbTaHTa Ta ¢acuiiTaropa,
3a0e3neuyroud NEeAarorivHo  JOUIbHE MO€AHAaHHS UU(POBUX peECypciB 13
TpamuIIMHUMHA MeTofaMu HaBuaHHSA. lle BuMarae mocTiiiHOTO TmpodeciiiHOTO
PO3BUTKY Ta yIOCKOHAJIEHHS ITU(POBOT KOMIETEHTHOCTI BUUTETIS.

OTxe, BUKOPUCTaHHS 1TU(PPOBUX OCBITHIX TUIATGPOPM y HABUYAHHI MATEMATHKHU €
aKTyaJIbHUM OCBITHIM TpPEHJOM, IO CHpHUS€ IABUIIEHHIO SKOCTI HaBYaHHS,
(GhOopMyBaHHIO KIFOUOBUX 1 TMPEAMETHUX KOMIIETEHTHOCTEH Y4YHIB Ta CTBOPEHHIO
Cy4acHOTO OCBITHBOTO cepenoBuia. [loganbiiie BNpOBa/pKEHHS Ta JIOCHIIKEHHS
MPaKTUYHOTO JIOCBIAY BHUKOPUCTAHHS UUMPOBUX MIATHOPM € MEepPCIEeKTUBHUM
HaIpsIMOM PO3BUTKY MaTeMaTUYHOI OCBITH B YMOBaX LIM(PPOBOIO CyCHIIbCTBA.

Cnucoxk jgirepatypu
1. Hudposa Tpanchopmarltis OCBITH 1 HAyKU: TEOPIs 1 IPAKTUKA: 301pHUK HAYKOBHX
npaib / 3a pea. B.YO. bukora, A.B. Sfuummun. — K: @OII SAmuuncekuit O.B., 2019. —
123 c.

2. GeoGebra. [EnexkTpoHHuMit pecypc]. — Pexxum JOCTYMY:
https://www.geogebra.org
3. Google Classroom for Education [Enexkrponnuit pecypc]. — Pexum noctymy:

https://classroom.google.com
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4. Kahoot! Game-Based Learning Platform [Enextponnuii pecypc]. — Pexum
noctymy: https://kahoot.com

5. Classtime. Digital Platform for Formative Assessment [Enektponnuii pecypc].
— Pexxum noctyny: https:// www.classtime.com
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NEJATOI'TYHE CHIJIKYBAHHA SIK IIOKA3BHUK
NMPOPECIMHOI MAMCTEPHOCTI YUUTEJIS

Xomuu Ouiena bopuciBua,

CTapIluii BUKIaaayd Kadeapu

JOIIKIJIBHOI Ta IIOYaTKOBOI OCBITH,

K3BO «/IninpoBcrkka akagemisi HEEpepBHOI OCBITH
JIH1mponeTpoBChKO1 00JIaCHOT pany

Y XXI cTomiTTi yKpaiHChKa OCBiTa MEPEKUBAE TIEP10]T TNIMOOKUX TpaHCPOPMAIIii,
MOB’SI3aHUX 13 TEPEXO0JOM JO0 KOMIETCHTHICHOI MapaJurMH, IUTHHOIICHTPU3MY,
rymMaHizamii Ta JeMOKpaTHu3allii OCBITHBOTO IMpolecy. Y NEHTpl UHUX 3MIH —
OCOOMCTICTh YYHTENSA, WOTO 3AaTHICTh CTBOPIOBATH YMOBHU ISl PO3BUTKY YYHS SIK
cy0’eKkTa HaBYaHHS, MUCJICHHSI i TBOpuocTi. CydacHUN y4uTelnh — HE JIMIIE HOCIH
3HaHb, a W OpraHi3aTop B3aeMOli, (acuUITaTOp, BUXOBATENb 1 KYJIbTypHHUH
IIOCEPETHUK.

Y 1bOMy KOHTEKCTI TMeNaroriyHe CIIJIKYBaHHS BHUCTYNAa€ 1HTETPATUBHUM
MOKa3HUKOM MpodeciiiHoi MalicTepHoCcTi yuutens. Came yepe3 CIIKyBaHHS Meaaror
nepeaae HayKoBl 3HAHHSA, (QOpMye IIHHOCTI, MOTHUBYE, MIATPUMYE, CTBOPIOE
aTMocdepy criBmparli i noBipu. HeBunaakoBo BITUM3HSHI Ta 3apyOiKHI AOCTITHUKA
OCTaHHIX JECITHIITh MJKPECITIOI0Th: e(eKTUBHICTh HaBUaHHs Ha 60—70% 3a1eXUTh
HE BIJl METOJAMKH YH 3MICTY, a BiJl IKOCTI KOMYHIKaIli MI>)K YYATEJIEM 1 YUHEM.

MeToro nociiKeHHsT JaHOT IPOoOJIeMH € aHali3 MeJaroriyHoro CHiJIKYyBaHHS SIK
KJIFOUOBOI'O MOKa3HHMKa MpoQeciiHOl MaCTEepHOCTI, OIJIAJl CyYaCHUX YKPaiHChKUX
JOCTI/DKEHb Ta MPEACTABIICHHS MPAKTUYHUX PEKOMEHAAIli IIOAO0 BIOCKOHAJICHHS
KOMYHIKaTUBHOI KOMIIETEHTHOCTI yuuTens B yMoBax HoBOi ykpalHCHKOI IIKOJIM Ta
TpaHcdopmallii BULIOi Me1aroriyHoi OCBITH.

BuBueHHsSI TEOpeTHMYHMX 3acajl IMEAarorivHoro CHUIKYBaHHS Ta IeJaroriyHoi
MalCTEPHOCTI T03BOJISIE BUBHAUYUTH OCHOBHI TIOHSTTSI IIMX KaTETOPIi.

[Tenaroriune crijaKyBaHHS — I1€ MpoQeciiiHa B3a€MOIisl, SIka CIIPSIMOBaHA HE JIHIIIEe
Ha Tiepeavy 3HaHb, @ 1 Ha CTBOPEHHSI YMOB ISl PO3BUTKY yuHs. BoHo mepenbauae
JIBOCTOPOHHIM 00MiH 1H(pOpMAIII€l0, EMOIISIMUA, CMUCJIAMH, IIHHOCTSIMH, 110 (opMye
HaBuadbHUW 1 BuxoBHUM edekrt. [loctiitHuil aHami3 mpolecy CHUIKYBaHHS,
VCBIIOMJICHHS BJIACHMX KOMYHIKAaTMBHUX CTpaTerii Ta TIOMIJIOK CIPHUSIOThH
npodeciiHOMY BIOCKOHAJICHHIO YUUTEIIS.

EdexkTuBHICT  MENaroriyHoOro  CHUIKYBaHHS  BHM3HAYA€ThCS  NEBHUMHU
B3a€MOTIOB’ A3aHUMU KOMIIOHEHTaMu. Cepen HuX:

1. KomyHikaTMBHAa KOMIIETEHTHICTb.

[le 3maTHICTh YUUTEIIS 3aCTOCOBYBATH BepOasibHI Ta HeBepOalibHI 3aCO0M B3a€MO/I11
BIIMOBIHO 10 cuTyarlii. Jlo ii CKJIaJloBUX HajeXaTbh: KyJbTypa MOBJIEHHS, YMIHHS
CTaBUTH 3alMTAHHS, TOSCHIOBATH, ApTYMEHTYBATH, CJIyXaTH Ta IMATPUMYBATH J1aJIoT.

2. EMOIIIiHN 1HTENEKT.
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Y4aurtens, SKUi 31aTHUHN pO3Mi3HABATH €MOLIKHI CTAaHU y4YHIB, BUSBISTH €MIIATIIO,
KEepyBaTH BJIIACHUMH E€MOIISIMU — CTBOPIOE CHPHUSTIMBI YMOBHU JJisi HaBYaHHS Ta
0COOHCTICHOTO PO3BUTKY IIKOJISAPIB.

3. IlegaroriyHuii TaKT.

Ile BMiHHS yuuTesss BUOMpATH MPAaBUIBLHUN CIOCIO BIUIMBY, NMOBa)KaTHU T1AHICTH
YYHS, YHUKAaTH KOH(JIIKTIB Ta 3a0€31eUyBaTH €TUYHICTh B3a€MUH.

4. 3natHicTh 10 pediiekcii.

TakuM YMHOM, IIeIaroTiYHE CIMJIKYBaHHSI — II€ CKJIaJHa CHCTEMA, SKa IMOTpedye
B1JI IIeJIarora pO3BUHEHUX PO ECIMHNX 1 0COOMCTICHHUX SKOCTEeH. M0XKeMO 3a3HAYHTH,
0 PiBEHb JOCKOHAJIOCTI CIHIJIKYBAaHHS € MapKepoM TIMeNaroriyHoi MaicTepHOCTI
YVUHATEIIA.

denoMeH npodeciiiHoi MaliCTEpHOCT YUUTENS BU3HAYAETHCS K CYKYITHICTh 3HAHb,
yMiHb, TPOdECIHHUX MIHHOCTEM, 0OCOOMCTICHUX SKOCTEH 1 peIeKCUBHUX 3110HOCTEH,
o 3abe3neuyroTh €(QEeKTUBHY OpraHizallilo HaB4YajdbHOTO Tporecy. [ came
KOMYHIKaTHBHA CKJIaJ0Ba € OJHUM 13 KIIFOUOBHX 1i TOKA3HHUKIB, OCKUIbKU:

- 0e3 e(heKTUBHOT B3a€EMO/I1T HEMOXKIIMBE SKICHE HABYAHHS;

- came 4epe3 CHUIKYBaHHS yuuTedb GOpMy€e MOTHBAIIIO YUHS;

- CTWIb CHUIKYBaHHS BU3HA4Ya€ €MOINIWHUN CTaH 1 HaBYAJIbHY aKTHUBHICTb

YUHIB;
- nejaroriyia  KyJjabTypa MPOSIBISETHCA TEPeryCciM Yy KOMYHIKATHBHIM
MOBE/TIHIII.

AHaJli3 HayKOBHMX IIpallb YKpaiHCHKHX IIE€JIaroriB OCTaHHIX POKIB Ja€ 3MOTY
BUJIUIUTH JIEKUJIbKA KIFOUOBHUX JOCIIXKEHb, sIKI KOHKPETU3YIOTh POJIb MEIaroriyHoro
CHIJIKYBaHHA K MOKa3HUKA MAalCTEPHOCTI OCBITSH.

Tak, B pobOoti «llemaroriyHe CHUIKYBaHHS B CHCTEMI KOMYHIKaTHUBHHX
KOMIIETEHTHOCTE! BUKJIagaya 3akiagay BUINOi ocBiTU» (JlicoBuit M., Pucunens T.,
Oxano B., KobunsHcrka 1.) cnuikyBaHHsS pO3IIISIAETHCS K O0arato(pyHKIIOHATbHUAN
dbenomeH: oOMiH iHdOpMaIi€r0, Mi3HAHHA OCOOMCTOCTI CTYJIEHTa, CTBOPCHHS
MOTHBAIll{, MATPUMKA MPOAYKTUBHOT B3aEMO/IIi. ABTOPH HAroJIONIyIOTh, 110 PIBEHb
KOMYHIKaTHBHOI KyJbTYpH Ta KOMIIETEHTHOCTI BHKJaJada MpPsSIMO BIJIUBAE Ha
e(heKTUBHICTh OCBITHHOTO TIporiecy [1].

BrnvB cTuitio menarorivyHOTO CHiJIKYBaHHS Ha MOTHBAIII0 HAaBYaAHHS MOJIOJIINX
mkostsipiB (I'amy3sik B., BonkoBebka A.) — eMmipuuHe TOCHTIIKEHHS, K€ IEMOHCTPYE,
[0 CTWJIb CHUIKYBaHHS meaarora (IeMOKpaTHYHUW, aBTOPUTAPHUH, J1OepanbHUIN)
BIUTMBA€ HA MOTHWBAIIIO YYHIB: JAEMOKPATUYHHH CTHUJIb CTHUMYJIIO€ ITi3HABAIbHHMA
MOTHB 1 BIJOBIAAJIbHICTh, aBTOPUTAPHUN — OpIEHTALIIIO HA MallOyTHE, a JliOepaibHUI
— 3HW)KY€ HaBYAJIbHY aKTUBHICTh. Lle CBIIUMTH Mpo Te, 1110 MaCTEpHICTh Ieaarora
PO3KPUBAETHCST 4epe3 BHOIp aJCKBAaTHOTO CTUJIIO CHIJIKYBaHHS Ta CTBOPEHHS
MIPaBWJIBHOI IICUXOJIOT1YHOI aTMocdepu [2].

Cemeniii H., aBTOpKa MOCHIIKEHHS TPO KOMYHIKATHBHI BMIHHSI SIK OCHOBY
YCHINTHOT MapTHEPCHKOT B3a€MO/IIT MaliOyTHROTO YUYUTEINSI, CTBEPIKYE, 10 PO3BUTOK
KOMYHIKaTHBHUX YMIHb CTYICHTIB-TIEAArOTiB € PyHIaMEHTOM JIJIsl IXHBO1 Mail0y THBO1
npodeciiiHoi MalcTepHOCTI. Y pe3yibTaTl EKCHEPUMEHTAIBHOTO JIOCIIIKCHHS
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MOKa3aHO 3HAYHE MIJBHUILIEHHS PIBHA KOMYHIKATUBHOI KOMIIETEHTHOCTI MiCIIs
IiJecpsMoBaHoi poootu [3].

[Tommepeani  eTamud  JOCHIDKEHHs,  TPOBEICHI  HAayKOBO-TIEAAroriyHUMH
npatiBHuKamMu J{HIpoBChKOiI akagemii HenepepBHOi ocBitH (Xomuu O., Komsaa I,
[Tucapesa JI., llaxosa K., Bunorpanosa O.), 110,10 BU3Ha4€HHs €EKTUBHUX 3aCO01B
(dhopMyBaHHS KOMYHIKQTHBHOI KOMIIETEHTHOCTI MaMOYTHIX YYHUTEIIB IMOYaTKOBHX
KJIaCiB, JIO3BOJIMJIM 3pOOMTH TI€BHI BUCHOBKH. SIK TOKa3zye JOCBIJ BHUKJIAJIaHHS
HaBuajgpHOI auctmiuiian «llemaroridHa MalCTEpHICTBY», HaWOLIBII €(PEKTHUBHUMHU
3acobamu (popMyBaHHS KOMYHIKATUBHOI KOMIIETEHTHOCTI MalOyTHBOTO YUHTEIsS
ITOYaTKOBMX KJIACiB € TEXHOJOTil OCOOHMCTICHO OpIEHTOBAHOI OCBITH, IO SKHX
HaJeXaTh: TPEHIHTOBI aKTHUBHOCTI (Tpo(eciitHO-MOBEMIHKOBUN TPEHIHT, TPEHIHT
pediiekcuBHOCTI); AlaJIOT1YH1 METOJIM HaB4YaHHs (TPyIOB1 IUCKYCIi, aHaJli3 CUTYaIlli);
IrPOB1 TEXHOJIOT11 (1aJIOT14H1, POJIbOBI, ILIOBI irpu) [4].

VY ci Ha3BaH1 JOCTIIKEHHSI CB1IYaTh MPO T€, 10 B YKPAiHCHKIN Me1aroriii OCTaHHIX
POKIB TIE[AroTivyHe CIUIKYBaHHS CHUCTEMHO PO3IJISJIA€ThCA SIK OJUH 13 TOJOBHUX
KpuTepiiB  (axoBoi MaMCTEPHOCTI YYHUTENS Ta XapaKTePU3YEThCS TIEBHUMU
iHaMKaTopaMu. J[o HUX BITHOCHMO:

1. ®opMyBaHHS MO3UTUBHOTO TICUXOJIOTIYHOTO KJIIMATYy.

YMiHHS BCTAaHOBJTFOBATH JIOBIPIMBI M JOOPO3HUIIMBI CTOCYHKH CIIPHSIE CTBOPEHHIO
KOM(OPTHOTO OCBITHBOTO CEPEJAOBHINA. YUYHI BIIUyBalOTh ce0e B3aXWIICHUMH,
BIAKpUTUMH JO CHIBHOpaAIll Ta TOTOBUMH IO aKTUBHOI JISJIBHOCTI. 3a TaKUX yMOB
3pocTae MOTHUBAIliS 10 HABYAHHSI, MIABUITYETHCS CAMOCTINHICTD 1 BiJIIOBIIAJIbHICTD.

2. IligBuiiieHHst €()eKTUBHOCTI HABYAIIBLHOTO MPOIIECY .

JloOpe cTpyKTypoBaHe, JOCTYIIHE Ta 3p03yMUIE MOSICHEHHS MaTepialy € OJHIEI0 3
MPOBIAHUX O3HaK mpodecioHanizMy neaarora. Big yMiHHs nepegaBatu iHhopmalio
3QJIEKUTh HE JIMIIE 3aCBOEHHS HABYAJIBHOIO MaTepiaiy, a W piBE€Hb MI3HABAIBHOIO
1HTEpeCy Ta KpUTUYHOTO MHUCIIEHHS YUHIB.

3. [lonepemkeHHs 1 KOHCTPYKTUBHE BUPIIIEHHS KOH(IIIKTIB.

Bucokwuii piBeHb KOMYHIKaTUBHOI KOMIIETEHTHOCTI JI03BOJISIE TIEJIaTOTy CBOE€YACHO
pO3Mi3HaBaTH HAMPYXKEHI CUTYaIlii, 3a1mo0irati KOH(IIIKTaM 1 3HAXOUTH ONITUMAaJIbHI
nuIsIXu ix pupimenHs. [le 3abe3neuye cTabiIbHICTh HABYAIBHOTO MPOIECY Ta 3MEHIITY €
CTPECOBE HaBaHTAXKCHHS HA MOTO YYaCHUKIB.

4. TlixBuIIeHHS aBTOPUTETY Ta MpodeciiHOl JOBIPH.

VYy4Hi, 6aTbKHU Ta KOJIETH OLIIHIOIOTH MPO¢eCIOHaNI3M eJjarora TakoX 4yepe3 CTUIIb
MOTO CIUIKYBAaHHS. YUUTENb, IKUH yMi€ BECTU KOHCTPYKTUBHHUU A1a0r, I€MOHCTPYE
BIIKPUTICTh, TOJEPAHTHICTh 1 BMIHHS TpaIlOBaTd B KOMaH], IIBHUIIEC 3700yBac
MoBary Ta MiATPUMKY OTOYCHHS.

5. I'myukictsb, pediekcis Ta MOCTIHHUNA PO3BUTOK.

MaiicTepHiCTh yuuTens Iepeadadyae 37aTHICTh aJanTyBaTUCh — JI0 BIKY,
NCUX0(I3UIHUX 1 COIIaTbHUX 0COOIUBOCTEN YUHIB, 10 3MIH OCBITHHOTO CEpPEOBHIIIA.
IncTpymMenToM Takoi amanTarii € KOMyHIKaTUBHAa KOMIETEHTHICTbh, 3JaTHICTH 1O
camopeJiekcii, caMOMi3HaHHS Ta CAMOPO3BUTKY.

Ha migcraBi aHamizy TEOPETHYHMX 1 EMIIPUYHUX JOCHIDKCHb MOJKHA
chOopMyITIOBaTH MPAKTUYHI NIJISXH BIOCKOHAJICHHS MEarorivHOro CIUIKYBaHHS:
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- PEryJspHO TPAIOBATH HAJ PO3BUTKOM KOMYHIKATUBHMX YMiHb (MOBJICHHEBA
MalCTepHICTh, AaKTHBHE CIIyXaHHs, HeBepOaJbHAa  KOMYHIKAIlisl, €MIIaTis);
BUKOPUCTOBYBATHU TPEHIHTH, BIIPABU HA PO3BUTOK €MIIaTii, TBOPYI aKTUBHOCTI;

- 3BEepTAaTH yBary Ha BUOIp CTWIKO CHUIKYBaHHS BIJMOBIHO JO BIKOBUX
O0COOJIMBOCTEM YYHIB, METH 3aHATTS (IEMOKPATHYHHH CTWIb 3a3BUYall OUIBII
edexTuBHUHN 1151 GOpPMYBaHHS BHYTPIIIHHOT MOTHBAILIIT);

- CTBOPIOBATH MAapTHEPCHKY MOJIENb CTOCYHKIB, /€ Y4€Hb — aKTUBHUMN CYO’€KT, a
HE MAaCUBHUHN 00’ €KT: 1€ CIIPHUSIE PO3BUTKY BIAMOBIAIBHOCTI, CAMOCTIHHOCTI, IHTEpPECY
710 HaBYaHHS,

- TIOEHYBATH TIEAArOTiYHE CHUIKYBaHHSA 3 pedIEKCiEr0 1 CaMOpPO3BUTKOM:
aHaTI3yBaTH BIIACHY TOBEIHKY, IITYKaTH 3BOPOTHHM 3B’S30K, MPAIfOBATH HaJl
MTOMUJIKaMH, OHOBITIOBATH TIEAATrOTI9HY KYJIbTYPY;

- 1HTErpyBaTH KOMYHIKATHUBHY MIATOTOBKY B CHUCTEMY MpPO(ECIMHOTO PO3BUTKY
BUMTENIB (KYypCU MiJABUILECHHS KBajiikailii, MaiicTep-Kiacu, Cynepnisii), aake 1e —
HE OIS, a HEOOX1AHICTD.

[lenaroriyde CHUIKYBaHHS — HE MPOCTO 3acid mepenaBaHHS 3HAHb, a BAKIIUBA
CKJIaJloBa TieAaroriynoi MaricrepHocti. Came 3aBasiku mpodeciiHii KOMYHIKaIli
YUUTEIb peajlizy€e CBOi KOMIIETEHTHOCTI, BIUIUBA€ HA MOTHBAIIIIO Ta PO3BUTOK YYHIB,
(dbopMye MO3UTUBHUM TICUXOJIOTIUHUN KJIIMAT y KJlaci. AHaII3 Cy4aCHUX YKPaiHChKUX
JOCIIKEHb TOKa3ye, IO TeJaroriyHe CIHUIKYBaHHS pPO3IJIAA€ThCA SK  0asuc
npodeciiHOl MalCTEpHOCTI Ta IO caM€ Ha KOMYHIKaTHBHY KOMIIETEHTHICTb, CTHJIb
B3a€MOI11, 3JaTHICTh 10 peIIeKCii 3BEPTAETHCS Ie1alll OUIbIIe yBaru. Y IpakTUUHOMY
CEHCl y4uTelsM TpeOa IIeCpSIMOBAHO PO3BUBATH CBOiI KOMYHIKATMBHI HaBUYKH,
oOupaTH aIeKBaTHUN CTUIIb CIIUJIKYBaHHS, OyyBaTH MapTHEPCHhKI CTOCYHKH 3 YUHSMU
Ta TIOCTIHHO MpPAaIfOBaTH HaJl CAMOBJIOCKOHAICHHSIM.
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CHARACTERISTICS OF A CONTROLLED INDUCTION
LEVITATOR AND ITS APPLICATION IN VERTICAL
AXIS WIND GENERATORS

Marufov Ilkin Malik,

Teacher,
Azerbaijan State Oil and Industry University

Since the 1960s, a number of scientific works have been devoted to magnetic
supports. Measuring devices and equipment based on these supports had high accuracy,
but their electromechanical resistance was very weak, so their application areas were
limited. Induction supports were used in crucible-free melting of metals and in
transportation. Since 1968, monographs and scientific articles dedicated to the creation
of a vertically moving controlled induction levitator IL began to be published, thereby
laying the foundation for a new scientific direction [1+5]. Pa and depend on the number
of turns of the coil. Under the influence of an external force Px acting on the ring in
the vertical direction, the ring descends and the values of the currents increase.
Depending on the value of the coil current I1, the values of the external force Px and
the displacement X are determined. Since there are no friction forces, these non-
electrical quantities can be accurately measured and generated. The force transmitter 5
1s directly connected to the working mechanism IM. The force transmitter 5 is made of
a composite material with a low specific gravity. The controlled IL allows the
parameters of the vertical movement to be determined, measured and transmitted
without the need for additional mechanisms (such as a reducer, etc.).

Main features of the application:

[ Application in vertical axis wind generator

[ Accurate generation and measurement of force and displacement

1 Simplicity of construction and manufacturing technology

] Increasing and decreasing the values of force and displacement by making the
coil multi-section

[1 Use as a static support

Unlike the maglev type wind generator, the output voltage is large and the
electromechanical stability is high, and the levitation height can be adjusted. Due to
the absence of friction, it starts working at very low wind speeds and has a long service
life. Currently, scientific research is ongoing on the application of various types of
levitators in vertical axis wind generators .

The following levitation conditions are met in these levitators.

Py=P,;F,=KI?=P;F,=Kl; "1, =P,

Here Py- the repulsive force created by the stationary magnet acting on the levitated
magnet; F. — the electrodynamic force acting on the levitated short-circuited coil Wo;
F. is the electromagnetic force acting on the aluminum ring by the alternating current
coil W; P,- the gravitational force of the levitated element.
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When an external force Py acts on the levitated element in the vertical direction, the
levitation condition must be satisfied.
Py=P,+P;F,=Ki?=P,+P,;F, =Ki;l, =P, + P,
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CAUSES OF OVERVOLTAGES IN ELECTRIC POWER
TRANSMISSION LINES AND MODERN PROTECTION
METHODS AGAINST THEM

Mukhtarova Kubra Mammad,
Teacher,
Azerbaijan State Oil and Industry University

For safe and loss-free transmission of electric energy over long distances,
transmission lines operate at high voltage levels. Despite the fact that the insulation
level in such systems is selected in accordance with the nominal operating conditions,
short-term overvoltage conditions are possible. These voltage pulses can cause
insulation failure, equipment damage, and power supply interruptions. Therefore,
studying the causes of overvoltages and applying protection methods is one of the main
conditions for the reliability of electrical networks. During lightning discharges, high-
amplitude impulse voltages are generated on the line. These impulses can be caused
by:

* Direct lightning strike to the line,

* Electromagnetic induction from lightning conductors or nearby objects

Although lightning surges are very short-lived, breakdown occurs when the peak
value exceeds the insulation resistance. The sudden release of electromagnetic energy
from the conductors during the opening and closing of switches, the disconnection of
a high-power load from the network, or the opening of a short circuit forms a switching
transition. As a result, voltage surges occur that can damage the insulation. Electrical
and ferroresonance can occur when the self-capacitance of the line and the inductive
elements of the system match. This situation is usually observed:

* In long-distance lines,

* In the no-load mode of transformers,

* In networks with a neutral separated from the ground

Resonance is more dangerous because it can cause a long-term increase in voltage.
Voltage pulses can be formed as a result of the interaction between parallel lines. Due
to the influence of external influences, free charging occurs on the line and the
insulation is at risk. Contamination of insulators, mechanical damage, weakening of
the grounding contact reduce the resistance to overvoltages and increase the risk of
discharge.

1. Modern methods of protection against overvoltages

* Lightning conductors protect the line from direct lightning strikes.

* Effective grounding from different points of the supports ensures rapid discharge
of lightning energy.

2. Surge arresters

* Metal oxide ZnO arresters limit the voltage peak by passing high impulse current.

* Thermal control systems are used to prevent overheating and damage.
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The most commonly used method for lightning protection of power transmission
lines is the use of lightning rods placed on the phase conductors. These rods ensure that
the impact of a lightning discharge falls on the protective wire, not directly on the phase
conductors. The cable conducts the lightning current through itself and directs it to the
ground through the supports, thus preventing the formation of high impulse voltages
on the line. To ensure this protective effect, the material of the cable must have high
conductivity, be selected to be corrosion-resistant, and the grounding resistance at the
supports must be kept below regulatory requirements. Another key element of
protection against overvoltages are voltage suppressors - that is, arresters. Metal oxide
arresters, which are widely used in modern electrical networks, consist of ZnO varistor
blocks and have a nonlinear volt-ampere characteristic. In normal network operation,
the arrester has a high resistance and only a very small leakage current passes through
it. At the moment of overvoltage, its resistance drops sharply, safely directing the large
impulse current to the ground and preventing damage to the insulation of the
equipment. After the danger has passed, the arrester returns to a high resistance state
and continues to work. This feature gives it a “valve” function in the electrical system.
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PEAJIIBAIIIMHI OCHOBU 3ACTOCYBAHHA
MAT'HITOIIVIASMOBHUX KOMITPECOPIB

Cremok BikTop
K.T.H., JIOIICHT
XMeNbHUIIBKUN HalllOHAIBHUHN YHIBEPCUTET

Ha cporoani icHywoTh SK XIMI4HI, Tak 1 (i3uuHi meToau OOpoThOM 31
30yIHUKaMH 1HQEKIIHHUX 3aXBOPIOBaHb, 110 MOXYTh NepedyBaTd y MOBITPi, Ha
MOBEPXHAX TMpeAMeTiB abo BcepenuHl mpuMmimieHb. Haibinpm mnomupeHuMu
METOJaMH CTEepUIII3allli € TEPMIYHHUM, XIMIYHUH, padialiiHuM, eIeKTpOPI3UIHUN, Ta
111, OgHaK OLIBLIICTD 13 BIJOMUX METO/IIB BOJIOJIIOTh PI3HOMAHITHUMU HEAOJIKAMU:
¢13uKO-XIMIYHI Ta O10JIOTIYHI 3MiHM OOpOOJIOBaHMX MarepiaiiB, JIOCTaTHIO
IHEpIIIHICTh TpoLecy 0OpOOKH, BEJIMKY BapTICTh, HEMOKIIUBICTh OOPOOKH BETUKHUX
o, Tomo. Cepea MpeaCTaBICHUX METOJIB CTEpHIIi3allii BUCOKI IMEPCIEKTUBHU
B1JIKpUBA€E enexkTpodizuyHu X1, OCHOBAaHHI Ha  BHUKOPHUCTaHHI
yibTpadioneroBoro (YD) BUNPOMIHIOBAHHS, SIKE MA€ MOTYKHY OaKTEpUIIMIHY Jit0. B
psani poOiT [1-3] BusBIEHO, IO OAKTEPHUIIMIHOIO €0 BOJIOJIE YIbTpadioeToBe
BHUIIPOMIHIOBAHHS 3 JI1alTa30HOM JIOBKHMH XBHJIb Big 205 10 315 HM, 13 MiKOM B 00J1acTi
254 HM, 1110 BUKITUKAE IeCTPYKTUBHO-(OTOXIMIUHE MOoIu(DikoBaHe yirkomkenHs JJTHK
KJIITUHHOTO f]Ipa MIKpOOPTaHi3My.

KuBi MIKpOOHI KJIITMHM 1O PIZHOMY pearyooTb Ha yibTpadioseToBe
BUINPOMIHIOBaHHS 3aJI€KHO BiJ] JOBXUH XBUIIb [2].

IIPAMA JIIA VIIBTPAD@IOJIETOBOI'O BHUITPOMIHKOBAHHA
CTaMymsiis AKTHBAIIA TormxkopKeHHSA YTBOpeHHA
BHPOOJIEHHS MeTanoIpoTeiHas O1TKIB TIOMIJIOK Y
IIITOKIHIB monekynax JJHK
Jerpanaris 3mHBaHHA
b MIKKTITHHHOI B MOJICKYIax MyTami
PedOBHHI KoJ1areHy
[ToroBmenHs - Kanneporenes I«—
POTOBOTO APy InaxTuBarmis |
AHTHOKCHIAHTHHX :
(epMeHTiB | 3arubens KWINTUH I(—
Jesopranizanisa Cunres
JKUTTEBHX IIPOLIECIB JedekTHIX OLIKIB

Pucynox 1. [Ipsma a1 ynbTpadioneToBoro BUIPOMIHIOBAHHS HA KMB1 TKAHUHU
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Tabmuis 1. CTyniHb CIPUIHATINBOCTI MIKPOOPTaHi3MiB
JI0 CIEKTPY YJIbTPadioIeTOBOrO Jiana3oHy

binpmr I'pyna

. . ) . [IpencraBuuk rpynu
CIPHUIHATINBI | MIKpPOOPraHi3MiB

Cradimoxox

CrpenTtokok

Bereratusui

KumkoBa maanuka
OakTepii

[Tayimuka cuHBOTHINTHA

Ceppartis MapIieceHe

Miko0bakTepist TyOepKynbpo3y (nmanunuka Koxa)

Mikobakrepii MikoOakTepist 6Mua4oro TUIy

MikoOakrepis ienpu (manuuka ['ancena)

Y Cubipceks Bupaska (majimika cuoipkn)

Cropu Gakrepiit | banuna mo3koBa (Llepeyc)
CinHa najmuka

MeHI Acrieprin pi3HOKOJIBOPOBHUH (BUCIBKOTIONIOHU)

cnpuiHATINBI | T'pubkosi cnopu | IleHinua 30J0TUCTHI

Yopna 118116 (cTaxiooTpis)

Oco0nuBe 3HA4YEHHS MalOTh IMIYJbCHI MPOIECH, KOJHM E€HEPrisl BUILISETHCA
MPOTATOM HAJKOPOTKUX MPOMDKKIB dYacy. BoHu 3a0e3neuyioTb BUHUKHEHHS
cnenupiuHuX peakiii y Gpi3uuHux Ta 010JI0TYHUX 00’ €KTaX, Kl HE CIOCTEPIratoThCs
npu Oe3nepepBHOMY OIPOMiHEHHI. ['eHepalliss IMITyJIbCHOTO €JIEeKTPOMAarHiTHOTO
BUIPOMIHIOBAHHS € OJIHAM 13 KITIOUOBUX HAMPSIMIB Cy4acHOI paJioeNeKTPOHIKH, 110
OTpMMaB Ha3By ‘‘MeraejeKTpoHiKa’. IMIyJIbCHA MOTYXHICTh TaKUX JIKEPE MOXKE
J0csSIraTd BETWYHMH JECATKIB riraBar. J[kepema IMITyJIbCHOTO €JIE€KTPOMAarHiTHOTO
BUIPOMIHIOBAHHS TIraBaTHOTO PIBHS XapaKTEPU3YIOTHCS 3HAYHOIO O10JIOTTUHOIO JTIEI0
[3]. 3anexHO BiJ yMOB, BIUIUB MOXK€ OyTH K MO3UTUBHHUM (CTUMYJIALIS KUTTEBUX
MPOIIECIB, PICT KJIITHH, MIABUILECHHS PE3UCTEHTHOCTI — TaK 3BaHE BiTaJbHE
BUIPOMIHIOBaHHS), TaK 1 p13KO PYWHIBHUM — 13 BUPAKEHUM CTEPHIIIZYIOUHM €PEKTOM,
o 3a0e3neuyye 3HUIIEHHS MMAaTOTEHHUX MIKPOOpraHi3miB. MexaHi3Mu B3aeMO/IIi
IMITyJIbCHOTO BUIPOMIHIOBaHHA 3 OO0’€KTaMU Pi3HOT NPHUPOAM 3aJekaTh BiJ
aMIUTITYTHO-4aCOBUX [apaMeTpiB IMMYJbCIB. XapakTEpHOW € TEHAEHLIA: 31
3pOCTaHHSIM TIKOBOI MOTY>KHOCTI HEOOXiJHA IHTErpajbHa J03a OMPOMIHEHHS, IO
3abe3neuye TOTpiOHUN edekT, 3MeHmryeTbcs. OcoO0MMBO BUpPa3HUW  BIUIWB
CIIOCTEPITAETHCS MTPU TPUBAIOCTAX IMITYJIBCIB, KOPOTIIUX 3@ Yac TETUIOBOI peaKcartii
cepenoBuIa. Y TaKUX YMOBAaX BUHUKAIOTh HETUIIOBI Ta BUCOKOC(EKTHBHI MEXaHI3MH
i,

JItst mocImipKeHHS IMITY ThbCHUX e(DeKTiB HeoOX1IH1 Kepena, 1o 3a0e3MeuyoTh
BHCOKI PIBHI IMIYJIBCHOI MOTY>KHOCTI Ta (DOPMYIOTH €JIEKTPOMATrHITHI IMOJIs, 3AaTHI
BUKJIMKAaTH OlojioriuyHi peakuii. Taki mxepena 0a3yloTbcs Ha BHUKOPUCTaHHI
CUJIBHOCTPYMOBHUX IPHUCKOPIOBAYIB PENATUBICTCHKUX €JIEKTPOHHUX MYYKIB 1 IJIa3MHU.
3aie)XHO  BiJA TUNY  €JEKTPOJMHAMIYHOI CHCTEMH MOXYTh T'€HEpyBaTUCA
BY3bKOCMYTOBI HBY-panioimMmnyibcu abo KOPOTKI HaJIIIUPOKOCMYTOBI
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HECHHYyCOimambHI IMIyJbcu. [lma3MoBI mKepena TakoX alOTh MOXKJIUBICTH
reHepyBaTH IMIYJIbCH B OITUYHOMY Jl1alma30H1, BKIIOYa0UH YiabTpadiofier.

Y  nmanit  pobGoTi gk Kepeno  YD-BUNPOMIHIOBAHHS IPOMOHYETHCS
BUKOPHUCTaHHS MarHitoriazmoBoro komipecopa (MIIK), skuii Ha CbOTOIHI € OJTHUM
13 HalOLIbII €(hEeKTUBHUX JPKEpET IMITYJIbCHOT ii. Cxema enekTpuyHa (QyHKI[IOHAbHA
3aMpONOHOBAHOIO0 MAarHiTOIIa3MOBOIO0 KOMIIpEcopa npejcTapiieHa Ha puc. 2. Bona
CKJIQJIAETHCS 3 HACTYTHUX €JIEMEHTIB:

- YHIBepCaJbHUH OJIOK )KUBJICHHS Ta KOHTPOJIEP aKyMYyJIsITOPA;

- aKyMYJIATOD;

OJIOK HaKadyBaHHS Ta KOHTPOJIIO 3apsy;
Oatapesi CHJIOBUX KOH/ICHCATOPIB;
reHepaTop Qopruiazmu;
MarHiTOIIa3MOBUI  KoMmmOpecop (po3psaHuK (opriiasMu, pO3pSAHUK
CUJIOBHI);

- OJIOK KepyBaHHS Ta KOHTPOJIIO;

- pelie caMopo3psay;

- MOJTyJIb TUCTAHIIHHOTO KEpyBaHHS.

BXIJT
Bl COFSTYHHX
* IaHeNell *
————————————————— * S
BXIJT VYHiBepcalbHIN OJIOK BUXIJT T'enepatop
KHBJICHHSA Ta KOHTPOJIEep |- >
~220B sapsay akymymaropa | ~220 B doprazmix
B —o -
WAHPM
+12-24 B - [ !
>| bok kepyBaHHA| | _E_ |
I
¢ | 4 KOHIpOTIO | Pospsiank oprimazmm,
I
. I
LiFePO4 Y 1 MIIK !
I
aKyMyJLATO : oo
M P Pere ! Po3psaHuK cHmoBHil !
camopospany | | —B==<t—
I
[ P -
\ Y |
WA, 1P
Monynb j BIIOK HaKadyBaHH: barapes
JIUCTAHITIITHOTO Ta KOHTPOITIO CHITOBHX
KepyBaHHS 3apsiTy KOHJIeHCATOpiB
o -

Pucynok 2. Cxema enexkrpuyna ¢pyskiioHanpHa MITK
[TepeBaramu 3ampoOMOHOBAHOTO MarHiTOIA3MOBOTO KOMITPECOpa €:

- BHUKOHAHHS Ha CyYacHI eJleMeHTHIH 0a3l (I03BOJUIIO MiHIMI3yBaTh
YCTaHOBKY, 30UIBIIUTH BUXIJIHY MOTY>KHICTh Ta PO3MIUPUTH QPYHKI[IOHAI);

156



ELECTRICAL ENGINEERING
TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

- MOOUTBHICTH (NIPUCTPI MOXKEe OyTH BUTOTOBIECHHUH y TEPEBI3HOMY a0o
MIEPEHOCHOMY BapiaHTi);

- BUCOKA MOTYXHICTh (IMIYJIbCHA MOTY>KHICTh 3aJICKUTh Bl OJOKY CHJIOBHX
KOHJICHCATOPIB 1 MOke ckianatu 4-10 MBT);

- BUCOKA €(EeKTUBHICTh (3HUIIECHHS XBOPOOOTBOPHOI MIKpOQIIOPH 0 PiBHSA
MEJIMYHOI CTepuJIi3aliii);

- MOKJIUBICTh IMCTAHIIMHOTO KepyBaHHs (HaI3BUYAITHO BayKIMBa (PYHKIIIA, KA
3a0e3neyye KepyBaHHS MPUCTPOEM HA BEJIHKIN BIFCTaHI — B 3aJIEXKHOCTI Bij MOTpeO,
BiJl COTEHb METPIB, JO KIIBKOX KUIOMETPiB; KpPIM TOTO MOXKJIMBE IHTETPYyBaHHS
MEpPEKEBOTr0 MOJYJIsA, IKUW 3a0€3MeUnTh BiJJlajieHe KepyBaHHS 3 OyIb-sIKOTO MICII,
HE3aJIe)KHO BiJ] pO3TAIllyBaHHS OMEpaTopa);

- YHIBEPCAJIbHICTh CXeMH KUBIIeHHS (Mepexa 220 B, akymymnsarop abo coHsUHI
Oarapei, 110 J03BOJISIE 3apsKATH 1 BUKOPUCTOBYBATH YCTAHOBKY SIK B CTAI[lOHAPHUX,
Tak 1 B MOJBOBUX yMOBaX (PaKTUYHO Bif OYyIb-SKOTO JKEpena €Heprii, HampuKIiIag
aBTOMOOUIBHOTO aKyMyJIsITOpa, 00PTOBOI CUCTEMHU aBTO UM COHSYHUX MOJYJIB).

VY po3polbeHiii KOHCTPYKLII pO3psAaHUK (OpIIa3MU 1 CHIIOBUH PO3PSIAHUK
00’elHaH1 B €IMHY KOHCTPYKIIiI0 — MarHiToriazMosuii kommpecop (MIIK) — puc. 3.

280
240

Pospsgank 1 '
Pospagumnk 2

ATIOMIHIEBE KIThITE

HaTpyra
@II

JliemeKTpIrTHI
(poprmazmi — ; CTEPIKHL

0)
Pucynoxk 3. 3oBHimHiIM BUursig (a) Ta KoHCTpyKIis (6) MITK
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Jlana  KOHCTpPYKIIiSi TpencTaBisie  co0OI0  KOAaKCiadbHUH  TUIa3MOBHUH
IPUCKOPIOBAY TOPIIEBOTO THIY, IO MPAILIOE B IMIYJbCHOMY pexumi. J[epenom
eHeprii € emHicHUN HakonuuyBad Cpi-Cpz, M1’ €IHaHUMN 10 po3paaHuKiB 1,2 (puc. 3)
1 T03BOJISIFOTh T€HEpYBaTU cTpyMu nopsaaky Big 150 go 200 kA npu Hanpy3si — Big 2,5
0 3 kB. YV ¢dropomiacToBoMy 13018TOpi BCTAaHOBJIEHI 130JIbOBAaHI BiJ] CHIJIOBHX
CJIEKTPO/IB Ta OJIMH BiJI OJHOTO €JEeKTpPoau ¢GOopIUia3MH, Ha $SKI TMOJA€THCS
BUCOKOBOJIbTHA Hampyra 5 kB. Bigcranp MK BciMa elekTpojaamu ImijaibpaHa 13
BpaxyBaHHSIM HamNpyTu mpoboro y atMocdepi 3a HOpMaJIbHUX YMOB.

Y MIOUMHI PO3PATHOTO TPOMIKKY BCTAHOBIEHO TpPU Mapu EIEKTPOIIB
dopmiazmu, Ak “mianamoThes” omaHoYacHO. lle 3mificHeHo s 3a0e3neueHHs
PIBHOMIPHOTO pO3MOJLTYy Iia3MoBoro mojsi. [lpu mojgavi Hampyru Ha €JNEeKTpOad
¢dopmiazmMu MPOMIKOK MK HUMH MPOOUBAETHCS 1 3aKOPOUYETHCS BUCOKOBOJIBTHUM
po3psaoM. B pe3ynbrari 4oro npoOMBHUN IPOMIKOK MIK CUJIIOBUMHM PO3PSIAHUKAMU |
1 2 ckopouyeThbcs Ha 4,5 MM (BpaxoBYyIOUHM J1aMeTp caMux eiekTponiB). Hacnpani
o0nacTh Mpo0OoI0 TpoXH OUIbIIA 33 PaXyHOK 10HI3allli MOBITPS HABKOJO E€JIEKTPOIIB
dopmiazmMu, 1O, B CBOI YEPry, TAKOXK MPHU3BOIUTH JI0 PO3LIMPEHHS 00J1acTi
dbopmnazmu 'y TopueBiii obmacti MIIK. Takum umHOM, B pe3yJbTaTi CKOPOYCHHS
MPOOMBHOIO MPOMIKKY 32 PaxyHOK Hamycky ¢opruiazMu, BiIOyBa€TbCs OCHOBHUU
npobiii MK CHJIOBUMH eJeKTpogaMu 1 1 2, 110 SKUX Mia’€IHAHO €MHICHUHN
HakonnuyBad C,-Cps. [Ipu 3amukanHi kimoua K moynHaeTbes po3psii €MHICHOTO
HAKOMMYyBaya yepe3 MIa3MOBI TEPEeMHUYKH.

3aBOSKM TPEACTAaBICHIM KOHCTPYKILII (POPMYETbCS TOTYXKHUH IMITYJIbC
€JIEKTPOMArHiTHOIO BUIIPOMIHIOBAHHSI ONTHUYHOIO J1ala30Hy 13 3HAYHUM BMICTOM
yIbTPadioNeTOBOr0 BUIIPOMIHIOBaHHS (y MPOBEACHOMY Aochial nopanky 4 MBT) 13
dbopMyBaHHS HHU3b TeMIEepaTypHOi IuIa3Mu. TemmepaTypa Ila3Md B 00JacTi
M1a3MOBOTO (DOKYCY 3aJIeKUTh BiJl BEIMYUHU CTPYMY Ta €HEprii, BKIaJCHO1 B pO3PS,
i Moke mocsiratv 3HaueHb 10 107 K.

TakuM YHHOM JIOCSATAETHCS BHUCOKMM e(eKkT crepuiizamii, SKHH MOXKHA
BUKOPUCTOBYBATH JIJISl IIMPOKOTO CIIEKTPY 00JIacTei 3acTOCYyBaHHSA. A MOOUIBHICTH 1
BHUCOKa €(DEKTUBHICTh HAJAIOTh TapHI NMEPCIIEKTUBH BUKOPUCTAHHS CaMe B MOJbOBUX
YMOBAaX, 110 HA/I3BUYAITHO aKTYaJbHO JIJIsi ChOTOJICHHS.
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INPEBEHTUBHA PECTPYKTYPHU3ALIA AK
IHCTPYMEHT EKOHOMIYHOI CTABLJIBHOCTI:
NEPCIHEKTUBMU 1JI1 YKPAIHCBKOI'O BI3BHECY

JIyk'snuyk Haranis MukosaiBHa,

crynentka I kypcy OC «Marictp»

HaBuanbHO-HAyKOBOTO 1HCTUTYTY MIpaBa

KuiBcpkoro HamioHanbHOTO yHiBepcuTeTy iMeHi T. [lleBuenka

B ymoBax 3pocraiouoi €KOHOMIYHOI HECTAOUIBHOCTI B YKpaiHi, MOLIUPEHHS
HEBHM3HAYEHOCT1 y Oi3HEC-CEPEOBHILI Ta MOCTIMHUX 3arpo3, 3yMOBJIEHUX BIWHOIO -
TaKUX SIK MOOLT13a1lisl TPalliBHUKIB, YCKIAAHEHHS JIOTICTUKH 1 KOMYyHIKalii, (p13u4Hi
PUBUKU I MaifHa, JKUTTS Ta 3JI0POB’Sl JIOJeH - Aefani Oulbllie HOPUIUIHUX OCi0
3MYyIIIEHI TMpaloBaTH B YyMOBax HemepeadauyBaHOCTI Ta HecTabuibHOCTI. Lle
MIPU3BOJAUTH 0 KPU30BHUX SIBUIIl Y TOCTIOJAPCHKIN MISNIBHOCTI 200 HaBITh /10 BTPATH
IJIATOCIPOMOKHOCTI.

YKkpaiHChbKI ~ MIKpO, Maji Ta CepeAHl MiANPUEMCTBA CTUKAIOThCA 3
MaKpOEKOHOMIYHUMHU (HECTAOUIBHICTh, OOMEXKEHUW JOoCcTyn 10 (iHaHCYBaHHS),
onepauiiHuMu  (AedIUUT KaJpiB, TOPYIICHHS JIOTICTUKH) Ta PEryISTOPHUMU
BUKJIMKaMH (CKJIAAHICTh MOJATKOBOIO aaMiHicTpyBaHHs). Lli ¢paktopu B nepury yepry
MIJBUILYIOTh PU3MKHA HEIUIATOCIIPOMOXHOCTI, IO MHIATBEPIKYETHCS 3POCTAHHSAM
cipaB 1po 0aHkpyTcTBO Ha 44,4% y 2023 poui Ta Ha 6,2% y nepiuiii nosoBuH1 2024
poky [1, c.108].

3a TakuX yMOB 3pOCTa€ aKTyaJlbHICTh 3aCTOCYBaHHS IHCTPYMEHTIB, CIPSIMOBAHHUX
Ha 30epekeHHs O13HeCy, 1 OJIHUM 13 BIAHOCHO HOBUX MEXaHI3MiB, 3alPOBA/I)KCHUX B
yKpalHChKe 3aKOHOJIaBCTBO, CTajia MPEBEHTHUBHA PECTPYKTYpU3AIIisl.

Bianosinno no crarri 1 Koaekcy Ykpainu 3 nporenyp OaHKpyTCTBa TPEBEHTHUBHA
PECTPYKTypH3aIlisl 1€ CHCTEMa OpraHi3aliifHO-TOCIOAAPChKUX, YIIPABIIIHCHKHX,
IHBECTUIIIMHMX,  TEXHIYHHUX, (IHAHCOBO-CKOHOMIYHMX, IIPAaBOBHX  3aXOJIiB,
CIPsIMOBAaHUX Ha HEJOMYIIEHHS ab0 3amo0iraHHs HETUIATOCITPOMOYXKHOCT1 OOPKHUKA,
[0 MOXYTh BKJIIOYATH 3MIHY CKJIay, YMOB 200 CTPYKTypH aKTHBIB Ta 3000B’s3aHb
OOp)KHMKA, a TaKOXX OyIb-sIKIi HEOOXIIHI OIepaliiiHi 3MIHM 49X KOMOIHAIIIO IHX
€JIEMEHTIB, K1 3/1MCHIOIOTHCS 3T1THO 3 MJIAHOM MPEBEHTUBHOI peCTPyKTypu3aii [2].
Llelt iHCTpyMEHT OYB BBEICHHI B yKpaiHChKE 3aKOHOIABCTBO 3aKOoHOM Y kpainu «IIpo
BHeceHHs 3MiH A0 Koxekcy VYkpainu 3 mpouenyp OaHKpYTCTBa Ta JNESIKUX 1HIIMX
3aKOHOJIABUMX aKTIB YKpaiHU II0A0 iMIuieMeHTauii JupexktuBu €BpomneichKoro
napiamenty ta Pagu €spomneticbkoro Coro3y 2019/1023 Ta 3anpoBapKeHHS TPOLETYP
MIPEBEHTUBHOI pECTPYKTYpHU3aIlii», AKMil HA0YB YHHHOCTI JIuIlIe Ha nmovyaTtky 2025 poky
[3].

[Tporiec BBeAEHHA NPEBEHTHUBHOI PECTPYKTypu3alii OyB po3movyaTHii 3 METOIO
MIJBUIIEHHS  BIAMOBITHOCTI  yKPAiHCBKOTO  3aKOHOJABCTBA  3aKOHOJIABCTBY
€Bponeicbkoro corw3y, 30kpeMa imiuiemenTariss Jupexktusu €C 2017/1132 mpo
PECTPYKTYPHU3AIIIIO Ta HETIATOCTIPOMOKHICTh y HAI[lOHAIbHE 3aKOHOJABCTBO Y KpaiHU
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CTajla HEBIJ €MHOIO CKJIAJOBOI0 BHUKOHAHHS MIKXHAPOJHHUX 3000B’s3aHb, B3SATHX Y
Mexax cmiBmpari 3 €BpomneiicbkuM CoOI030M Yy KOHTEKCTI HajaHHS (DIHAHCOBOI
HIATPUMKH [4].

[IpeBeHTHBHA pEeCTPYKTypH3allisl BUPIZHAETbCS HU3KOIO IMepeBar, 10 poosTh ii
e(DEeKTUBHUM 1HCTPYMEHTOM 3aro0iranHs 0aHKpyTCTBY. Kilt04OBOIO OCOOIMBICTIO €
JOCYJIOBUIM XapakTep Iii€i mpouenypu. Taka o3HaKa JJ03BOJIA€E OOpKHUKAM Ta
KpeIuTopaM CHUIBHO PO3pOOUTH TUIaH I Uil YHUKHEHHS OaHKpyTCTBa 0e€3
TPUBAJIOTO CynoBoro mporecy. IIpeBeHTHBHa pecTpyKTypu3aiis oOMexXeHa
[IECTUMICSIYHUM TEPMIHOM, 110 3HAYHO CKOPOUYE Yac Ha BPETYIIOBaHHS (hIHAHCOBUX
TPYJHOILIB MOPIBHSIHO 3 TPATUIIHHUMH TporeaypamMu OaHKPYTCTBA YU JOCYIOBOIO
CaHalli€o.

Kpim nporo, nporneaypa He noTpedye 3HAUHUX (PIHAHCOBUX BUTPAT, L0 POOUTH 1l
JOCTYITHOIO JJIi MIKPO, MaJIMX Ta CEPEIHIX MIIMNPUEMCTB, SKI CKJIaIal0Th OCHOBY
YKpaiHCbKOi €KOHOMIKM. Ha BiAMIHY BIJ TpaJuLIMHUX Mpoueayp OaHKpyTCTBa, /€
BUTPATH Ha CYJIOB1 MPOIECH Ta apOITPAKHUX KEPYIOUMX MOXKYTh OyTH OOTSKIIMBUMM,
NPEBEHTUBHA PECTPYKTYpH3allisl J103BOJISIE ONTHUMI3YBATU PECYpPCH, 03BOJIMBILN
OOp)KHUKY 30eperTd KOHTpOJb Haja OI3HECOM Ta 3MCEHIIUTH aJIMIHICTpaTUBHE
HABAHTAXKEHHSI.

Takox mNpEeBEHTHMBHA PECTPYKTypHU3allil CIpUSE CHIBIOpall CTOpiH, W0 €
HETUIIOBUM JIJI TPAIULIMHUX TpoLeyp OaHKPYTCTBA, i€ OOPKHUKU YaCTO YHUKAIOTh
crulaTd OOpriB, a KPEeIUTOpPH HAIOJETIUBO 3aXHINAIOTh CBOi BHMOTH, IO HAJa€
npouenypi KoH(ppoHTamiiHoro xapaxkrtepy. Ilpu BUKOpUCTaHHI MPEBEHTHUBHOI
pecTpyKTypu3ailii, OOpXHHUK pa3oM 13  KpeautopaMu po3poOiise  IJiaH
PECTPYKTYpH3allii, SKUM CXBAIIOETHCS Ha 300pax KPEAUTOPIB Ta 3aTBEPIKYETHCS
cynoM [5].Takuii mopsigok a1 He juuie 3a0e3nedye OajaHC 1HTEPECIB CTOPIH Ta
3HIDKYE€ PU3WKH BHUBEJCHHS aKTHBIB OOP)KHMKOM, a W TapaHTye 3axHCT IpaB SK
KpEIUTOPIB, TaK 1 TOOPOCOBICHOTO OOP>KHHUKA, YHUKAIOUU OJJHOOIYHOTO (DOKYCYyBaHHS
Ha 1HTepecax JUIIEe OJHIET CTOPOHHU - 1€ JO03BOJIE 3MEHIIIUTH BTPATH 000X CTOPIH 1
IT1JIBUIIY€ IAHCHU HA BiHOBJICHHS IJIATOCIIPOMOXKHOCTI Oi13HECY.

st OOp>KHHKIB TpOIeAypa MPEBEHTUBHOI PECTPYKTypH3allii CTae OCOOJIHMBO
KOPHCHOIO, OCKUIBKH 3aKOHOJABCTBO Iepeadavyae HU3KY 3aXMCHUX 3aXOMIiB IS
OOpKHUKA, TAKUX 5K 3200pOHA Ha MOPYIIEHHS CIPAaBH PO OAHKPYTCTBO, 3yMUHEHHS
HapaxyBaHHS MTpadiB 1 (HIHAHCOBUX CaHKIM, a TAKOXX MOKJIUBICTh 3aTy4YCHHSI
30BHIIIHBOIO (PIHAHCYBAaHHS JJI MOKpAaIleHHs (iHaHCOBOTO crany. [Ipu upomy Bix
OOpI)KHUKA OYIKYETHCS CYMJIIHHE CTaBJICHHS /10 BUKOHAHHS 3000B’s3aHb: 3a00pOHA
MOTIpUIYBaTH CBO€ (DIHAHCOBE CTAHOBHUILE Ta OOOB'SI30K YTPUMYBATHCS Bl BUIUIAT
JMB1ICH/IIB YU OOHYCIB.

OCHOBHOIO TTO3UTHBHOIO XapaKTEPUCTUKOIO IPEBEHTUBHOI PECTPYKTYpH3aIlii, siKa
y3arajbHIOE BCl BHIIEHA3BaHI O3HAKU, € CHOPSIMOBAHICT, Ha 30epeKeHHS
KUTTE3TATHOCTI MIAMPUEMCTB - TIPOIEAYPa J03BOJISIE YHUKHYTH JIIKBiIaIlii KOMITaHiMH,
30epertd poOOYl MiCIlI Ta CHPHATH CTAOUIBPHOCTI E€KOHOMIKHM. TakuM YHHOM
BIPOBQDKCHUI MEXaHI3M MO ITOKPAIIUTH 1HBECTHIIIMHUNM KJIIMAT, ITiIBUIUTH
JIOBIPY KPEIUTOPIB /10 OOPKHUKIB 1 CTUMYJIIOBATH KpEeIMTyBaHHA Oi3Hecy [6, ¢.53].
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AHaJi3 TO3UTHUBHUX AacCMEKTIB TMPEBEHTHUBHOI PECTPYKTypH3allii  J03BOJISIE
BUOKPEMHUTH i1 KJIFOUOBY BIJIMIHHICTb BiJ] B)K€ UNHHOT'O MEXaHI3MY J0CY/IOBOI CaHallii,
HE3BaXKAIOYM HA 30BHIIIHIO CXOXICTh IIUX MPOUEAYD.

Bapro BpaxyBaTH, 110 OJIHI€IO 3 IPUYHH 3aPOBAKEHHS HOBOIO MEXaHI3My CTaJia
HU3bKa €(EeKTUBHICTh BXKE 1ICHYIOUOI JOCYJ0BOiI caHarlii - craHoMm Ha 2021 pik 10
rocrnofapchbkux CcyAiB Oyio nojaHo 72 3asBU Mpo J0CYI0BY caHaliio. [TocTymnoBo ix
KUIBKICTh TIouajia 3HuKyBatucs: y 2022 porti Oyno 16 3asB, 1 Maibke 6e3 3min 'y 2023
pomi — 17, 30Kkpema Yepe3 CKIAAHOIII Yy AOCATHEHHI 3roaW MDK OOpKHHKOM 1
KpEAUTOpaMU WIOJ0 TOPSAAKY Ta CTPOKIB MOTalleHHS 3a00proBaHOCTI, a TaKOX
HEOOXITHICTh TMOIMEPEAHROTO TOTO/KCHHS ITUTAHY CaHamil Ha 3arajbHUX 300pax
KpeauTopis [7].

HatoMicTh mpeBEHTHBHA pECTPYKTypu3alliid Iepeadadae po3poOKy IUIaHY
OOpPKHUKOM 32 y4acTIO KPEIAUTOPIB, KUK OApa3y MOMAETHCS Ha 3aTBEPKEHHS 0
rocho/lapcbkoro cyay. Takuil miaxig COpollye MpoUeAypy, HPUIIBUIIIIYE
MOTO/PKCHHS KJITFOYOBHX 3aXOJIIB 1 3MEHIITY€ PU3UK KOH(DIIKTY 1HTEPECIB, IO CIPHUSIE
KOHCTPYKTUBHIM B3a€MOJIIi CTOPiH, 3HWXKYE PIBEHb KOH(POHTAIlli Ta TiJBUIILYE
HMOBIpHICTB 30€peKEeHHS TUIATOCITPOMOXKHOTO O13Hecy [8].

TakuM YWMHOM, 3alpPOBAKEHHSI MEXaHI3My NPEBEHTUBHOI PECTPYKTypH3allii
BIJIKDUBA€E HOBI MOJIMBOCTI I MIATPUMKH Oi3HeCcy B ymoBaxX (piHAHCOBOI
HecTabUThbHOCTI. 11 IepeBaru Ta CyTTEBI BIIMIHHOCTI Bl TpaAUIIIHHUX JIIKBIIAIIHHUAX
1 MepeATIKBIJAUIMHAX MPOLEAYP CTBOPIOIOTH MEPEIyMOBH Uil OUIbII €PEKTUBHOI
B3a€MOJIII MK OOp)KHHKaMU Ta KPEIUTOPAMH, a TAKOX CHPUSIOTH O03J0POBJIEHHIO
O13HeC-CepeIOBUIIA 3arajoM.
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CYYACHI TEXHOJIOI'TI B KPUMIHOJIOI'TYHUX
JOCJIIKEHHAX

HecrepoBa Ipuna AnaroJiiiBHa,
KaHAUAAT IOPUINYHUX HAYK, JOIIEHT,
JIBH3 «Yxropoachkuii HallloHAIbHUN YHIBEPCUTET)

VY cydacHHUX yMoBax mpoiiec nu@poBizallii MoCTyIOBO 3MIHIOE BC1 chepu HAIIOTO
KUTTSI, He OOMHMHYB BiH 1 HayKOBO - MPaKTUYHI AocmikeHHs. Hayka kpumMinonoris,
sKa MIBUAKO PO3BUBAETHCS Ta B JOCTIKEHHAX AKOI IIU(PPOBI TEXHOJIOTII BiITPalOTh
BaYXJIMBY Ta HABITh BU3HAYAIBHY POJIb (B OKPEMHUX BHUITAIKAX ), HE € BUHSITKOM.

CyuacHi 1u(dpoB1 TEXHOJIOTIT BIAKPUBAIOTH BEIUKI MOMJIMBOCTI SIK JJIst
JOCIIITHUKIB Ta MPaBOOXOPOHIIIB, TAK 1 JJI1 PABONOPYIIHHUKIB.

Ile crocyeTbcs cy4aCHUX MOXJIMBOCTEH sl JAETAJIbHOrO 300py, aHajizy
1H(opMalii o0 cTany, KoedilieHTy, JTUHAMIKU Ta 1HIIUX TOKa3HUKIB 3JI0YMHHOCTI;
KPUMIHOJIOTIYHOTO aHalli3y OCOOMCTOCTI MPaBONOPYILIHUKA, KPUMIHOJOTIYHOTO
IIPOTHO3YBaHHS Ta  pO3pOOKHU MIPEBEHTUBHUX 3aX0/IiB 3ano0iraHHs
[IPABOIMOPYIICHHAM; CTBOPEHHSI 3a JONOMOIOI0 HOBITHIX IHU(QPOBUX TEXHOJOTIN
IporpaM IIOJI0 PO3CIIAYBaHHS PI3HHUX KaTeropiil KpUMiHaJIbHUX HPaBONOPYILIEHb,
0CO0JIMBO KiOEP3IOYMHIB.

CyyacHl TEXHOJIOTii, Takl SK INITYYHHUWA IHTEJEKT Ta aJTOPUTMU MAIIUHHOTO
HABYaHHSI, TAaI0Th MOXKIIMBICTh aBTOMATHU3yBaTH MPOIIECH aHANI3Y JaHUX Ta 3HAXOAUTH
CKJIQJIH1 B3a€MO3B’SI3KH, SIK1 paHilie OyJu HEMOMITHUMHU a00 HAATO TPYAOMICTKUMU
st o0poOku BpyuHy [1, c. 141]. JomarkoBo 1u¢poBi IHCTPYMEHTH IO3BOJISIIOTH
IIBUJIKO BIICHIIKOBYBAaTH 3MIHM Yy TIOBEIIHKOBUX MOJEISIX Ta COLIAIbHUX
TEHJEHIIAX, L0 MOXYTh CHTHAJi3yBaTH NpPO HOBI BUIU 3JIOYMHIB a00 3MIHU Yy
CTPYKTYp1 KpUMIHAJIBHOI ISUTBHOCTI [2, ¢. 152]. AHani3 aHuX 13 COLlaJbHUX MEPEK,
BIJICOCIIOCTEPEKEHHSI Ta IHIIUX UUPPOBUX JPKEpET CTBOPIOE MOKIUBICTD
JOCTIKYBaTH TIOBEMIHKY B PEXKHUMI pPEATbHOTO Yacy, IO CHpUs€ po3poOIli
MPEBEHTUBHUX 3aXO0/IIB Ta CBOEYACHOMY pearyBaHHIO Ha MOTEHIIIHHI 3arpo3u. [HImm
BOKJIMBUM aCEKTOM € BUKOPHCTAHHS T'eOiH(GOPMAIIMHUX CHCTEM, IO JIa€ 3MOTY
JOCIIKYBATH MPOCTOPOB1 OCOOJIMBOCTI 3JIOYMHHOCTI, 30KpEeMa aHali3yBaTH rapsdi
TOYKH 3JIOYMHHOI aKTUBHOCTI Ta €(DEKTUBHICTH 3aXO0/IIB 1100 3a0e3MeYeHHs Oe3MeKH
[3,c. 119].

Cucremu NpoOrHo3yBaHHS, SIKI 0a3yrOThCS Ha ICTOPUYHUX AAHUX 1 MOTOYHHUX
TEHJEHIIAX, MOKYTh OyTH KOPUCHUMHU JJI IPABOOXOPOHHUX OPraHiB y IJIaHYyBaHHI
pecypciB Ta mpodIaKTUIl KpUMIHATBLHUX IpaBonopyieHsb. L1 TexHosorii HagaTh
KPUMIHOJIOTaM MOKJIMBICTh MPAaLOBAaTH 3 OLIbII MacIUTaOHUMH 1 PI3HOMAHITHUMU
JoKepenamMu iHgopmarlii, BIIKPUBAaIOYX HOBI TOPU30HTH JJIsI HAYKOBUX JOCIIIPKEHb Ta
MPaKTUYHOI ISUTBHOCTI.

[losiBa HOBITHIX MporpaM  MPOTHO3YBaHHS B CHUCTEMI KPHUMIHOJOTTYHUX
JOCTIIKEHb € BaXKJIMBUM 1 BJ)K€ HEB1J]'€MHUM KOMIIOHEHTOM Y MacIluTaOHii cucrteMi
MpOQUTAKTUKHA Ta MPOTHIIT 3TOYMHHOCTI. TakK, HAMPUKIIAJ, BUKOPUCTAHHS BEIUKHUX
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nanux (Big Data) Ta aHamiTUKd 3HAYHO MiABHUINY€E €(EKTUBHICTH MPOTHO3YBAHHSA
KPUMIHAJIbHOT AaKTUBHOCTI, JTO3BOJISIIOYM BUSIBIISAITH 3aKOHOMIPHOCTI B 3JIOUMHHHX
JaHUX Ta MOKpallyBaTH IJIaHyBaHHS MPEBEHTUBHUX 3aX0A1B[4]. Y KpUMIHOJIOTIYHUX
JTOCJII/DKCHHSX BOHHM JIO3BOJIAIOTh 3HAXOJUTH 3aKOHOMIPHOCTI, $KI HEJAOCTYIIHI
TpaJAMIITHUMU METOJaMH aHami3zy. Benukuii oOcsr — nuine oJHa 3 OCOOJIMBOCTEM
dbenomeny Big Data, y sikomy, 3 ogHOro 00Ky, 3HAWIIIM BTUICHHS KOMIT FOTEPHO-
iH(opMalIliiiHl TpEeHIU OCTAHHIX MECATHPIY; 3 1HIIOTO — BiH caM 3/aTeH BIUIMBATH i
peanbHO TpaHchOpMye ICHYIOUI ySBICHHS Ta HAMpalbOBaHI BIPOJOBXK TPHUBAIOTO
Jacy NPAKTAKH W MOJEl TMOBEMIHKM SK OKPEeMHX IHAMBIAIB, TaK 1 CKJIAIHUX
oprasizamiiinux ctpykryp [5, c. 1]. B kpuminonoriuaux gociimkenusx Big Data
BUKOPUCTOBYETHCS, B TIEPIITY YEPTY, ISt MOJICIIOBAHHS Pi3HUX (DOPM MPOTHO3YBAHHS,
BUSIBJICHHSI Ta AaHAJI3y 3J0YMHHOI aKTUBHOCTI Ta PHU3HKIB, BUSBJICHHS IPOSBIB
JATEHTHOI 3JIOYMHHOCTI Ta 1H. 3a nonomororo Big Data mpaBooXopoHH1 OpraHi MaroTh
MO>KJIUBICTh pOOUTH IEPEPO3IOALT CBOIX PECYPCIB OLIbII €(DEKTUBHO, KOHLEHTPYIOUH
yBary Ha JUISTHKax 3 OUIbIII BUCOKHM PIBHEM 3JI0YMHHOCTI.

Jlnst xpaioro Ta OUIBII JAETAJLHOTO aHaji3y MOBEAIHKMA MPaBOMOPYIIHUKA B
yMOBax cy4acHoi nudposizaiii HaOupae 00epTiB TOCHTIKEHHS IU(PPOBUX CIIIJIIB.

VY KpUMIHOJIOTTYHHMX Ta KPUMIHATICTUYHUX JOCTIPKEHHSIX Taka iHhopmMaIlis Moxe
OyTH BaXIMBOI JOKa30BOI 1H(OpMaIli€l0 B TpolecyalbHUX X (yXBaJICHHS
KOHKPETHUX TAaKTUYHUX JII) Ta MOJIEIIOBAHHS MMOBEIHKH 3JI0YUHIIS.

OkpemMo HEOOX1THO MPUAUIUTH yBary CTBOPEHHS B IMPABOOXOPOHHUX OpraHax
BUIIUIIB KPUMIHAJIBHOTO aHaiizy. BuUKOpUCTaHHS TEXHOJOTiM BijeoaHamizy Ta
pO3Mi3HaBaHHs O0JIMY CTAJIO BAKJIMBUM THCTPYMEHTOM y 00pOTHO1 31 3104MHHICTIO. L1
1HHOBALlli J03BOJISIIOTh 3MEHIIUTH JIIOACHKUNA (PAKTOp y KPUMIHAIBHOMY aHami3l,
MPUCKOPUTH PO3KPUTTS 3JI0YMHIB 1 MIJBUILIUTA TOYHICTh 1J€HTU(DIKALII MiI03pIOBa-
HuX. [ToCTIiHO BIOCKOHAIOIOTHCS CHOCOOU €(PEKTUBHOTO 3aCTOCYBAaHHS BiJIEOCIIO-
CTepeKeHHs JJ1s 3abe3eueHHs myOsiuHoi 6e3nexu [6, c. 91].

[TapanenbHO 3 TUM MOJIEPHIZYIOTHCS 1 30UIBIIYETHCS  KUIBKICTh HU(PPOBUX
3ac00i1B, 5IKI BUKOPUCTOBYIOTh cami MPaBOMOPYITHUKH, 11€ : aHOHIMI3aIlliHI cepBicH,
KpUIITOBAJIOTH, 3amudpoBanuii Tpadik, deepfake-rexHosnorii, TeXHIYHI IPUCTPOT JIs
nepexorvieHHs: 1Hdopmarlii, ckiagHi makeTd WKipmBoro I3, iHCTpyMeHTH s
npoBeneHHss DDoS-arak, cnemiamizoBani cepBicu 'y DarkNet ans mnpunbanns
EKCIUTONTIB, a TaKOXX TEXHOJIOTI MPUXOBYBaHHSA HU(PPOBUX CIIiJIB, SKI 1CTOTHO
YCKJIQJIHIOIOTh iX 17eHTU(]IKaIlil0 B XOJ1 KpUMIHAIBHOTO TpoBakeHHs [7]. Tomy
TpaJuIIiiHI, KJIACHMYHI KPHUMIHOJIOTIYHI CHOCOOM BXE€ € HEJAOCTAaTHIMU, BHUHHMKAE
roctapa HeoOX1JJHICTh MOJIEpHI3allii 1 CAMUX KPUMIHOJIOTTYHUX JTOCTIKEHb.

3a nanumu oprasizauii [HTepnoi, uudposizallis 3I04YMHHOCTI Ta Kibep3arpo3u
3QIMIIAIOTBCS  KIIFOUOBMMM — ACMEKTaMHM  CYyYacHOi  TJIOOATbHOT  KPUMIHAIBHOL
TISUTBHOCTI, IO MOTpeOy€e AKTUBHOIO MIXHAPOJIHOTO CHIBPOOITHUIITBA Ta OOMIHY
1M(poBUMH TOKa3aMH Y pO3CIIiTyBaHHsX [8]. [HTepIIoN akTMBHO TIPAIIIOE B IT1€T cdepi,
BJIOCKOHATIOIOUM METOJM TPOTHUAIl KiOep3nounHHOCTI. Tak, Hampukiaa, [HTepron
BinkpuB y CiHramypi IIEHTp 1HHOBAIIIH 3 TONIYKY 3JI0OYMHIIB B [HTEpHETI Ta 3aXUCTy
iH(MOpMAaIITHOTO TIPOCTOPY, B sikoMy mpaittoe moHaa 100 ekcrneptiB 3 6utbm Hixk 50
Kpain . 3 mMeToro e]ekTuBHOI OOpOTHOM 3 KibepaTakamu, TPOPUBOM € 3aTyUEHHS
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MpE/ICTAaBHUKIB HEJEp>KaBHUX YCTaHOB, SIKI MpaIioloTh B cdepl 1HPopMaIiitHIX
TEXHOJIOT1H.

TakuM 4uHOM, B Cy4yacHMX yMOBax iH(opMaTH3allli Ta MoJAepHi3allii Bcix cdep
CYyCIUIBHOTO  KUTTS, BIPOBAPKCHHS Cy4YacHMX IHUGPOBUX TEXHOJOTIH Yy
KPUMIHOJIOT1YH1 JOCII/DKEHHS BUCTYMAae 00’ €KTUBHOI HEOOXITHICTIO. 3aCTOCYBaHHS
IITYYHOT'O 1HTEJEKTY, aHATTHUKA BETUKHX JAaHUX, JOCIHIKEHHsS IU(PPOBHUX CIIIB,
BiJICOAHAJII3y Ta CHCTEM pO3Ii3HABaHHS 0Opa3iB ICTOTHO PO3LIMPIOE aHAITHYHI
MO>KJIUBOCT1 KPUMIHOJOTTYHUX JOCTIIKEHb, MIABUIILYE €PEKTUBHICTH TPOTHO3YBAHHS
3IOYMHHOCTI  pO3pOOKH €(hEeKTUBHUX METO/IB IPOTHUIT 3TIOUYMHHUM MPOSBAM.

B Toif e yac akTUBHE Ta CBIJOME BUKOPUCTAHHS HOBITHIX TEXHOJIOT1H caMUMU
MIPaBOTIOPYITHUKAMHU CTBOPIOE JTOJAATKOBI BUKJIMKHA JJII HAyKH KPUMIHOJOTII Ta
MIPaBOOXOPOHHOI MPAKTUKH, IO POOUTHh HEAOCTATHIMH TPAJMILIINHI KPUMIHOJOTIYHI
niaxoau. Bunukae norpeda MoiepHi3allii MeTOA0JIOTT KpUMIHOJIOTTYHUX JTOCTIIKEHb,
PO3BUTKY KPUMIHAJIBHOTO aHai3y, MOCUJIEHHS MDKIUCIMIUTIHAPHOI B3aeMOIi Ta
MDKHApOJIHOTO CIIBPOOITHUIITBA Y cpepi OOPOTHOU 31 3TOUMHHUMHU MPOSBAMH.
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POJIb HALIIOHAJIBHOI MOJIIIII YKPAIHU ¥
3ABE3NEYEHHI EKOJIOT'TYHOI BE3NIEKU B CUCTEMI
MUBLJIBHOT'O 3AXUCTY: IPABOBUM ACHHEKT

IHapacrwok Bacuiabs Muxaitjiopuu

KaHAUJAT IOPUANYHUX HAYK, IOIEHT, TOLEHT Kadeapu
3araJbHONPABOBUX JUCHUILTIH (pakynpTeTy Ne 1

(3 miaroToBku (haxiBIliB ISl OPTAHIB TOCYT0BOTO
po3caigyBanHs HarioHanpHOT momimii YKpainu)
JIbBIBCHKOTO JIEPKABHOTO YHIBEPCUTETY BHYTPIIIHIX CIIPaB

JHoxusax Opii BitaxiiioBu4

3100yBay nepuioro (0akaaaBpChbKOTO) PiBHS BUIIOI OCBITH
HABYaJIbHO-HAYKOBOI'O IHCTUTYTY 3 MiATOTOBKU

(axiBLIB AJIs NIAPO3AUTIB KPUMIHAIBHOIL MOMILIT
JIBBIBCHKOI'O JIEPKaBHOTO YHIBEPCUTETY BHYTPILIHIX CIpPaB

3a0e3mmeyeHHsT €KOJIOT1YHOI O€3IeKM € HEBIJA €MHOIO CKJIAJO0BOIO0 HAIlOHAJIBLHOI
0e3MeKHu Ta OXOPOHH IIPAB 1 CBOOO IpOMaJIsiH. Y CydacHUX yMOBaXx 3arpo3H, OB’ s3aH1
3 EKOJOTIYHUMHU HAJ3BUYAMHUMHU CHUTyalllsIMH, TEXHOTCHHHUMH aBapisiMd Ta
NPUPOJHUMH JIMXaMM, BHUMAaraloTh KOMIUIEKCHOIO MIJXOAy [0 IX 3amoOiraHHs Ta
MiHIMI3aIli HacmiakiB. €auHa nep)kaBHa cucTtema IuBUIbHOro 3axucry (€1CIL3)
BHUCTYIIA€ KOOPJAMHAIIIWHUM MEXaHI3MOM OpraHi3allii 3aX0/iB 3 OXOPOHU HACEJICHHS 1
TEPUTOPIHN, IHTETPYIOUH ISUTbHICTh PI3HUX JIEPKABHUX OPTraHiB, CEpell AKUX KIHOUOBY
poiib Bijirpae HamionaneHa nomimist Ykpainu.

[IpaBOOXOpPOHHI OpraHy, BIANOBIZHO 10 3aKOHOJABCTBAa, OEpyTh Y4acThb Y
NpOQUIAKTUYHUX Ta ONEPATUBHMX 3aX0/axX, CHPSMOBAHUX Ha 3a0e3neyeHHs
IPOMAaJICEKOTO TOPSAIKY, OXOPOHY KPUTHUHOI 1H(PPACTPYKTypu Ta KOHTPOJIh 3a
JOTPUMAHHSAM pPEXKUMIB O€3MeKH IiJI 4Yac HaJI3BUYaHUX TOMiH. Y KOHTEKCTI
€KOJIOTIYHO1 Oe3mneku mojilisg 3a0e3neuye OpraHi3allilo €BaKyallliHUX 3aXo[lB,
CYNpOBIiJ] TPOMaJsiH y HEOE3MEUHUX 30HaX, B3aEMOJII0 3 PATYBAJLHUMHU CIIY>KOaMu Ta
iH(pOopMaIliiiHe OMOBIIIEHHS HACEIECHHS.

Bonnouac npaBoBi acniekTd y4acti HarioHanbHOT nosmiiii y cucteMi HUBUIBHOTO
3aXHMCTy B YMOBaX €KOJIOTIYHUX 3arpo3 MOTpeOyroTh HAyKOBOTO aHali3y. 30Kpema,
HEOOXIHO JOCTIAUTH HOPMATHUBHO-TIPABOBE PETYJIIOBaHHS OOOB’S3KIB TMOIIIIIT,
MeXaH13MH KOOpAMHALI] 3 IHIIUMHU Cy0’€KTaMH [UBUIBHOTO 3aXHCTY, a TAKOXK IPaBOBI
rapanTii e(pEeKTUBHOCTI 3aXOdiB 3 OXOPOHU >KHUTTA, 370POB’S Ta MOBKULISA. Take
JOCIIJKEHHSI CHOPUSATUME MIABUIICHHIO PE3yJIbTaTUBHOCTI i moumimii y cdepi
€KOJIOTTYHOT Oe3MeKH Ta BAOCKOHAJIEHHIO 3aKOHOIABYOTO 3a0€3MEeYCHHS IIUBIIHHOTO
3aXHUCTY.

€nuHa nepxaBHa cucrteMma wuBuUIbHOro 3axucty (€HACL3) ¢yHkmionye sk
KOMIUIEKCHUM MEXaHI3M opraHizaimii ¥ 3a0e3rneueHHs Oe€3MeKu TpOoMaJsH y pasi
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BUHUKHEHHS HAQJ3BUYAMHMX TMOAIA PI3HOTO TOXOMKEHHSI — TEXHOTCHHUX aBapii,
€KOJIOTTYHUX KaracTpod, MPUPOIHUX JHMX Ta BOEHHUX KOHQIIKTIB. o CTpyKTypH
CHUCTEMH BXOISITh KEPiBHI OpraHH, CHeIliajdi3oBaHl MiAPO3AUIH IUBIJILHOTO 3aXHUCTY,
KOMYHIKalllifH1 Mepexi Ta iHpopMaliifHo-aHATITHYH] CTy»KO0u. HarionanbHa momiis
VYKpainu, Marouu CTaryc LEHTPaJIbHOTO OpraHy BUKOHABYOI BJIAJU, BIAITPAE BaXKIUBY
POJIb Yy 31MCHEHHI 3aXO0/l1B IIUBLILHOTO 3aXUCTY MIJISTXOM BUKOHAHHS BU3HAUCHUX IS
Hel 3aBJaHb. 3TiJHO 3 MONOkKEeHHSIMU Kojekcy HMBUIBHOTO 3aXUCTy YKpaiHH, BCi
CTPYKTYpH, IO 3a0€3Meuyl0Th ITUBUILHUAN 3aXHCT, MAlOTh Y3TOKyBaTH BJacH1 Iii
3a]71s1 PEe3yIBTaTUBHOTO Ta MIBUIKOTO PearyBaHHS Ha Haa3BUYaiHI moxii [1].

Y 30HaX HaAA3BUYAMHMX TIOAIM MPaBOOXOPOHIN 3AIMCHIOIOTh KOHTPOIb 32
JOTPUMAHHSIM BCTAHOBJIIEHUX OOMEXEHb Ta 3a00pOH, 3amo0iraloTh MapoOJEpPCTBY,
OXOPOHSIIOTh MalHO TpoMaasH Ta 00'ekTH i1H(pacTpyKTypu. JisUIbHICTH MO
CIpsIMOBaHa Ha HaJAaHHS MOCIYT 3 JIOMOMOTHU 0co0aM, siIKl BHACHIIOK HaJA3BUYATHUX
CUTyalll NmoTpeOyroTh MIATPUMKHU. 3a0e3MeYeHHs TPOMAJICHKOrO MOPSAKY MiJ 4Yac
€BaKyallli HaceJIeHHs BUMarae 3J1aro/y>keHoi poOOTH BCIX CTPYKTYPHUX MIAPO3ILUTIB Ta
KOOPJAMHAIIIT M’k MPaBOOXOPOHHUMU opranami [2, c. 207].

[1ix yac mpoBeleHHs eBaKyallitHMX 3aX0/l1B MO BiAIrpae opraHizailiitHy poJib
y CYNPOBO/KEHHI HaceleHHs, 3a0e3MeueHHl Oe3MeKr Ha MaplipyTax eBakyallii Ta
MyHKTaX THUMYacoBOro po3MimeHHs. OO0B'sI3KOBa eBaKyalliss B IIPUMYCOBHM CITOCIO
3IIMCHIOETHCS OpraHaMU OIIKHM Ta MIKJIIyBaHHS 13 3arydyeHHsaM HarionansHOT mommii
JUsl 3a0e3MeyeHHsT OXOpOHW NyOmiuHoi Oe3neku 1 nopsiaky. Hampukman, mig dac
€BaKyallli HaceJIeHHs 3 IPUPPOHTOBUX TEPUTOPINA CIIBPOOITHUKH MOJILII PErYIIOI0Th
JOPOKHIM PyX, CTBOPIOIOTH O€3MeYH1 KOPUAOPH JIJIsl MEPEMIILICHHS €BaKyHOBaHHUX Ta
KOHTPOJIOIOTH JTIOTPUMAaHHS MOPSAKY Ha IMMyHKTax eBakyairii. EBakyartiss mpoBOIUTHCS
Ha JIEpP’KaBHOMY, PETiIOHAIBLHOMY, MICLIEBOMY a00 00'€KTOBOMY piBHI 3aJI€KHO Bij
MaciiTabiB HaJ3BUYalHOI cuTyarii [3].

[Tomimis 3a1iCHIOE B3a€EMOJIIO 3 ONEPATUBHO-PATYBAIBHOIO CITY>KO00I0 ITUBUIBHOTO
3aXHCTY, KA € OJHUM 13 HAMTIEBIIINX OMEPAaTUBHUX IMAPO3/LIIB JepKaBU y JIIKB1Iarii
HACJIAKIB Haa3BUYaiHUX cuTyamik. [lin dac pearyBaHHsS Ha HaA3BHYalHI TMOMIi
MIPaBOOXOPOHIII 3a0€3MeuyI0Th OTOUYCHHSI HEOE3MEYHUX 30H, PETYIIOITh TOCTYM 0
TEpUTOPIi TPOBEJEHHSI aBapIHHO-PATYBATBHUX POOIT, KOOPAWHYIOTH il 3 1HIIUMH
ciyx06amu. B3aemosisi momenchKuX 3 pATyBaIbHUMU CITy>KO0aMU Ha MICHSX MOJIN B
yMOBaxX HaJ3BUYAMHUX CHUTYyallli BHUMara€ OCOOJMBOTO MIJIXOAY Ta PETEIbHOTO
raHyBaHHs [4, c. 11].

JisapHICTh MOMIIIT Yy CUCTEMI IMBLIBHOTO 3aXUCTy OXOIUTIOE MPO(]IaKTHUHI
3aX0/¥, CTIPSIMOBaHI Ha 1H(QOPMYBaHHS HaceJleHHs MPo Oe3Me4YHy MOBEAIHKY ITiJT 4ac
HaJ3BUYaHKUX cuTyalii. CiBpoOITHUKHU MTPABOOXOPOHHUX OPraHiB OEpyTh y4acTb Y
HaBUAHHSX 3 MMBIJILHOTO 3aXHUCTy, MPOBOASATH PO3'ICHIOBAIILHY POOOTY cepe
IPOMAJISH 1OJI0 A1 Y pa3i BUHUKHEHHs 3arpo3. [lnanyBaHHs ci1y>k00BOi JisJIBHOCTI
OpraHiB TOJIMii 3MIMCHIOETBCA 3 ypaxyBaHHSIM CHEIU(IKK PErioHy Ta MpodiieM
TepUTOplaTbHUX TpoMaf [5, c. 124].

Koopaunartist nmiif MiX TMOMIIIED Ta IHIMTUMU CyO'€KTaMH CUCTEMH IUBLIHHOTO
3aXUCTy BiIOYBAa€ThCA 4epe3 KOMICIi 3 MUTaHb TEXHOTCHHO-EKOJIOTTYHOI Oe3MeKu Ta
HaJ3BUYAMHUX cutTyarlii. [IpencraBHUKM MOMIIIT BXOJATh O CKJIAAy KOMICIH Ha
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PI3HUX pIBHSX YNpaBiiHHS, OEpyTh y4yacTb y po3poOli IJIaHIB pearyBaHHsS Ha
HaJ[3BUYalHI CUTYaIlli Ta 3aX0A1B IMBUIHHOTO 3aXKCTY. [lo-niepiiie, 3maromKkeHicTh MikK
nigpo3aiiamMu - 3a0e3mneuye  MIBHJIKE pearyBaHHs Ha  BUkiIuMkd. [lo-npyre,
B3a€EMO3aMIIIEHHICTh J03BOJISE MIATPUMYBATH Oe3nepepBHICTh omnepariii. [To-Tpere,
YiTKa KOOpAUHAIlIS MK BCIMa YYaCHHUKaMU € OCHOBOIO €(DEeKTUBHOT B3aEMOJIIT i yac
3a0e31eueHHs IMyOJIIYHOTO MOPSAIKY Ta IMyOJ1YHO1 OS3IEeKH.

Y pa3i BUHUKHEHHS HaJ3BUYAMHOI CHUTYyallll TOIiMis 3a0e3leuye IIBUIKES
pearyBaHHS Ha BUKIUKH BiJ HAaceJCHHs, KOODAMHYE €BaKyalliliHI MOTOKU, HaJae
HEBIIKJIAIHY  JOTIOMOTY TOCTPOXJAIUM N0 MNpUOYTTS MEAWYHUX  CIYXKO.
[TpaBOOXOPOHIIi 3MIHCHIOIOTH MATPYIFOBAHHS €BaKYHOBAaHUX PAHOHIB JJIs 3aII00ITaHHS
MIPABOIOPYIICHHM, 3a0€3MeUyI0Th OXOPOHY 00'€KTIB KPUTHUHOI 1H(PPACTPYKTYpH Ta
KOHTPOJIh 32 IOTPUMAHHIM BCTAHOBJIICHUX PESKHUMIB Y 30HaX HAJ3BUYANHUX CHUTYAITiH.
PiBeHb AOBipH HACEJIEHHS A0 MOJILII € OCHOBHUM KPUTEPIEM OLIHKU €(PEKTUBHOCTI
JUSITBHOCT1 OpraHiB MOJIIIII.

[Ipomo3uiii  moa0  MOKpamieHHs  3a0e3Me4YeHHs]  eKOJIOTIYHOI  Oe3mleKku
HamionansHoto nomiriero YKpainu:

1. HiTko BU3HAYUTH MOBHOBAXKEHHSI TOMIIIIT Y cepi 3armobiranHs Ta pearyBaHHs
Ha eKOJIOT1YHI1 HaJI3BUYaiH1 CUTYyaIIii.

2. llocunutu KOOpAMHAINIO 3 PATYBAJIbHUMHU CIY)KOamMH, OpraHaMH MiCIIEBOTO
CaMOBPSIyBaHHS Ta €KOJIOTTYHUMU 1HCIIEKIIISIMHU.

3. BopoBagut  cHCTeMH  MOHITOPHUHTY, pPAaHHBOTO TIOTIEPEDKCHHS  Ta
OTIEPAaTUBHOTO OIOBINEHHS HACEJICHHS.

4. Po3mupuTd MOIATOTOBKY Ta HAaBUAHHS TMOJINEUCHKUX IWIOAO i Tij 4ac
€KOJIOTTYHUX HAJA3BUYANHUX CUTYaIliil.

HaumionaneHa momimist YKpaiHu BIJIFpa€ KIIOYOBY poJib Yy 3a0e3MleyueHHI
€KOJIOT1YHO1 O0€3MEeKH B CUCTEMI LIMBLILHOTO 3aXUCTY, BUKOHYIOUH 3aBJaHHS 3 OXOPOHU
MyOJIIYHOTO TOPSIKY, OpraHi3ailii eBakyallii, KOHTPOJIO 3a JOTPUMAHHSIM PEKUMIB
Oe3mekn Ta B3aeMOIl 3 pATyBaJbHUMHU ciyxOamu. EdexkTuBHICTH 11 MisNIBHOCTI
3HAYHOIO MIPOI0 3aJIEKUTh BiJI YITKOTO TPABOBOIO PETYIIOBAHHS, 3JIar0[KEHOI
KOOpJWHAINI 3 IHIIMMH CyO €KTaMH IIUBUIBHOTO 3aXHCTy Ta CBOEYACHOTO
iHOOpPMYBaHHS HACENEHHS. YIOCKOHAJEHHS 3aKOHOAABUOi 0as3u, BIIPOBAIKEHHS
CHUCTEM MOHITOPHHTY 1 PaHHBOTO MONEPEIHKCHHS, a TAKOXK CIIEIiali30BaHe HaBYaAHHS
MOJIIIIEUCHKUX JTO3BOJISIIOTH MIABUIIUTH PE3YJIbTaTUBHICTD 3aXO/A1B 3 OXOPOHU KHUTTS,
3JI0POB’S JIFOIEH Ta TOBKULIS 1] Yac €KOJOTTYHUX HA3BUYANHUX CUTYaIliil.
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OCOBJIMBOCTI I_II/IBI.JII)UHO-HPABOBOi
BIAITOBITAJIBHOCTI IIOJIIHEMCBKOT O 3A IIKOAY,
3ABJIAHY Y CTAHI KPAMHBOI HEOBXIJJHOCTI

IHapacrwok Bacuiabs Muxaitjiopuu

KaHAUJAT IOPUANYHUX HAYK, IOIEHT, TOLEHT Kadeapu
3araJbHONPABOBUX JUCHUILTIH (pakynpTeTy Ne 1

(3 miaroToBku (haxiBIliB ISl OPTAHIB TOCYT0BOTO
po3caigyBanHs HarioHanpHOT momimii YKpainu)
JIbBIBCHKOTO JIEPKABHOTO YHIBEPCUTETY BHYTPIIIHIX CIIPaB

DeabkiB IBan AHapinoBu4

3100yBay nepuioro (0akaaaBpChbKOTO) PiBHS BUIIOI OCBITH
dakynprety No 1 (3 miaroroBku (paxiBIiiB s

OpraHiB J0CYJ0OBOTO po3ciiayBanHs HarionansHoi momimii Ykpainu)
JIBBIBCHKOI'O JIEPKaBHOTO YHIBEPCUTETY BHYTPILIHIX CIpPaB

3abe3nedeHHs Mmy0I4HOo1 Oe3MeKH, OXOpOHa MpaB 1 cBOOO JTIOAUHU Ta TPOTUIISA
IPABOMOPYIICHHAM € KIIOYOBUMH 3aBJaHHAMU IIPAaBOOXOPOHHOI MAiSUIBHOCTI B
JIEMOKpaTUYHIM TpaBoBii fep>kaBl. BukoHaHHs 1UX (YyHKIIINA MOKIJIAIa€THCA, 30KpeMa,
Ha HamionanpHy mnominiro YKpaiHu, JiSUIbHICTH $SKOi HEPO3PHUBHO IIOB’s3aHa 3
I IBUIIICHUM PU3UKOM JIJISL )KUTTS 1 3J0POB’ S MOJIIEHCHKHUX, a TAKOXK 13 MOXKJIMBICTIO
3aBJaHHS IIKOU [IUBIJILHUM MpaBaM Ta IHTEpecaMm IHIIUX 0ci0. Y mporieci BUKOHAHHS
CIIy’KOOBHX TTOBHOBAXXEHb TIOJIIENUCHKI HEPIAKO 3MYIIEHI MJisITH B YyMOBax
0OMEKEHOT0 Yacy, MiJBUILIEHOT HEOE3MEeKH Ta BiJICYTHOCTI aJIbTEPHATUBHUX 3aCO01B
pearyBaHHSI, 110 3yMOBJIIOE 3aCTOCYBaHHS MPUMYCOBUX 3aXO/IB.

OnHiero 3 MPaBOBUX MIACTaB, Ka MOXE BUKJIOYATH a00 3MIHIOBATH HACTaHHS
LMBUIBHO-NIPABOBOI  BIAMOBIJAIBHOCTI 3@ 3aBJaHy IIKOAY, € CTaH KpalHbOI
HeoOx1aHOCTI. [{MBlIbHE 3aKOHOAABCTBO YKpaiHU BU3HAE MPABOMIPHICTH 3aBJIaHHS
IIKOJIM Y BUIIAJIKaX, KOJIU BOHA € €JUHUM 3aCO00M BIJIBEpHEHHS OLIbIIOT HEOE3IEKH,
MPOTE€ MUTAaHHA Cy0’€KTa BIANOBIJAIBHOCTI, MEX JOIMYCTUMOCTI Takol IIKOAM Ta
0COOJIMBOCTEH ii BIJIIKOMYBaHHS y KOHTEKCT1 CIY>KOOBOI JAISTIHOCTI MOMIIIEHCHKOTO
3aJUIIAIOTHCS TUCKYCIHHUMU. Y 3B’SI3KY 3 IUM BHHHKA€E MOTpeda y KOMILJIEKCHOMY
aHaI31 IUBUILHO-TIPABOBOI BiIMOBINATBHOCTI MOMIIEHCHKOTO 3a IMIKOMIY, 3aBAAHY Y
CTaHi KpallHbOT HEOOX1THOCTI, 3 YpaxyBaHHSM MOJIO’KEHb IIUBIILHOIO 3aKOHO/1aBCTBA,
CrieriaJbHUX HOPM TPO AISUTHHICTH MO Ta HAYKOBUX MIAXO/IB.

AKTyalnbHICTh JOCIIJDKEHHS 3yMOBJICHA 3pOCTAHHSAM KIIBKOCTI CUTYallH, y AKHX
MOJIIENCHKI MiJl YaC BUKOHAHHS CIY>KOOBMX OOOB’SI3KIB BUMYILIEHI JIATH B yMOBaXx
KpailHhO01 HEOOX1AHOCTI, OCOOJMBO B MEpioj Aii BOEHHOTO CTaHy Ta 3arajibHOTrO
MIJBUIICHHS PIBHSA CYCHUJIbHOI HeOe3neku. 3a Takux OOCTaBUH THUTAHHS
MPaBOMIPHOCTI 3aBJAaHHS IIKOAW Ta BHU3HAYEHHS CYO’ €KTa IMBUIbHO-IIPABOBOI
BIJINOB1JIaJIbHOCT1 HA0yBa€ 0COOIMBOI MPAKTUYHOI 3HAUYIIOCTI.
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Hopmu cr. 1171 HusineHoro koaekcy Ykpainu (mami — LK VYkpaiam), mo
PEryJIIoI0Th BIINIKOIYBaHHS IITKOAHM, 3aBAAHOI y CTaHI KpallHLOT HEOOX1THOCTI, HE
MICTSTh YITKMX KPHUTEPIiB OLIHKA MEX JOMYCTUMOCTI TaKoi IIKOJAM Ta YMOB
NOKJIaIeHHs] 000B 43Ky i BIJIIIKOAYBaHHS Ha KOHKpeTHOro cy0’exTa. Lle ycknanHioe
IPaBO3aCTOCOBUYY MPAKTUKY, CTBOPIOE MPABOBY HEBU3HAUYECHICTH JIJISl MOJILIEUCHKUX 1
BOJTHOYAC HE 3aBXK/IM 3a0e3Meuy€e HaJIe)KHUM PIBEHb 3aXKCTY MPaB MOTEPIINX OCIO.
JlomaTkoBOi  aKTyaJIbHOCTI MpoOjemMi Hajgae BIJICYTHICTD Y  3aKOHOJ/JABCTBI
Y3TOPKEHOTO MIiAXOAY A0 CHIBBIAHOIIEHHS ITUBUILHO-TIPABOBOI BIAMOBIIATEHOCTI
MOJTIIEMCHKOTO SIK TIOCAI0BOT 0COOM Ta BiIMOBIATBHOCTI JAEPKaBH 3a IIKOTY, 3aBAaHy
MiJ] yac peajizallii BIaJHUX TOBHOBAXCHb.

VY 3B’SA3Ky 3 IIUM HAyKOBE OCMUCJICHHS OCOOJMBOCTEH ITMBLILHO-TIPABOBOL
BIIMOBIJATLHOCTI MOJIIIEHCHKOTO 3a MIKO/TY, 3aBJIaHy y CTaH1 KpaiHbO1 HEOOX1THOCTI,
€ HEOOXIHUM JJisi BJOCKOHAJEHHS 3aKOHOAABCTBA, (DOPMYBaHHS €IMHOI CYAOBOIi
MIPaKTUKH Ta 3a0e3MeueHHs 0alaHcy MK 1HTepecamMu JeprKaBH, MOMIIEHChKHX 1 0C10,
SKUM 3aBJIaHO IIKOJIH.

Sk yciM HamM BIIOMO MPaBOOXOpPOHA [ISTIBHICTH 3a0e3leuye 3aKOHHICTD,
MIPaBOMOPSIOK, 3aXUCT IMpaB Ta IHTEPECIB 0Ci0, TOMYy € OJHUM 3 HaNBaXKIUBIIINX
aCmeKkTiB i1 JOTpUMaHHs Oe3leKu JepkaBu Ta rpomajasH. BoojHouac, Taka
TIAJIOHICT € Haa3BUYAHHO HEOE3MEUHOW IS KUTTA Ta 3J0pPOB’S CaMHX
MIPaBOOXOPOHIIIB, aJpKEe TMOJsra€ y 3acTOCyBaHHI TIEBHUX MIp BIUIMBY Ha
MPaBOTIOPYIITHUKIB JTsI TIOTIEPEHKEHHS 200 IPUITMHEHHS TIOPYIIICHb.

Tomy mimg 4yac 3A1MCHEHHS MPABOOXOPOHHOI ISJIBHOCTI MOMILEHChKI HEPIJIKO
CTUKAIOTHCS 3 aKTHBHUM a00 MAaCHBHUM CYIPOTHBOM 3 OOKY MPaBOMOPYIIHHUKIB YH
IHIIUX OCI10, 10 ICTOTHO YCKJIQJHIOE€ BUKOHAHHS MOKJIQJCHUX HAa HUX CIIY>KOOBUX
3aBJaHb. Y TpOLIECI MOJOJIaHHS TAaKOro CYINPOTHUBY MOXIHMBE OOMEXKEHHS abo
MOPYUIEHHS MPaB 1 3aKOHHUX 1HTEPECIB TPETIX 0C10, 30KpeMa MUISXOM 3amoisTHHS
MaiHOBOT UM HEMAaTHOBO1 IIKO/IU. 3a 3arajJbHUM IIPaBUJIOM, HACTAHHS TAKUX HACIIIIKIB
MOPOJDKYE MUTAHHSA MPO ITUBLILHO-TIPABOBY BIAMOBIIATBHICTD 32 3aBJaHy IIKOY, 110
BHUMarae OI[iHKHA MPaBOMIPHOCTI /i MOJIIERCHKUX, XapaKTEPy 3aCTOCOBAHUX 3aXO0/IIB
MPUMYCY, a TAaKOXX YMOB 1 TIJCTaB MOKJIaJCHHSI 000B’S3KY MO0 1i BIIIIKOIyBaHHSI.
Bonnouac cnenmdika ciayx00BOi TISUIBHOCTI TOJMIIIT 3YMOBIIIOE HEOOX1THICTH
ypaxyBaHHS OCOOJHMBUX OOCTaBHH, 33 SIKMX IIIKOJIa MOKe OyTH 3amojiisiHa 3 METOI0
B1JIBEPHEHHS OLITBIIIO1 HEOE3MEKN Ta 3aXUCTY IMyOIIYHUX 1HTEPECIB.

[Ipote, TpamIsAIOTHCS BUITAIKK KOJIHM MPABOIIOPYIICHHS BYMHCHE, aJie MUBIIHLHO-
MpaBoOBa BIAMNOBIAAJIBHICTh HE HacTynae. MoBa i€ npo BUMHEHHS MPABONOPYILEHHS
y CTaHi KpaitHbO1 HEOOX1THOCTI.

Otxe, BianoBigHo 70 4. 1 cT. 1171 K Ykpainu mkoaa, 3aBiana oco01 y 3B’ 3Ky
13 BUMHEHHSM [Iiid, CHOpPSAMOBAHMX HAa YCYHEHHsS HeOe3NeKkH, IO 3arpokyBaja
LIMBUIBHUM TpPaBaM Y iHTEpecam 1HIIOI (HI3UYHOI a00 IOPUINYHOI 0COOU, AKIIO IO
HeOe3neKy 3a JaHMX YMOB HE MOXHa OyJi0 YCYHYTH 1HIIMMH 3aco0aMu (KpaiHs
HEOOXITHICTB), BIJIIKOIOBYETHCS 0CO0010, siKa ii 3aBaana [1]. Takox cimij 3a3HaYUTH,
mo B a03. 2 4. 1 ct 1171 3akOHOJABHIIL TOBOPHUTH, IO 0cO0a, sKa BIIIIKOyBaja
KOy, Ma€ MPaBO MPEA'sIBUTH 3BOPOTHY BUMOTY JI0 0COOH, B IHTEpecax sSKOi BOHA
misina [1].

172



JURISPRUDENCE
TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

Y UUBUTBPHOMY Ta KpHUMIHAJbHOMY 3aKOHOAABCTBI YKpaiHU MOHSITTS KpalHbOI
HEOOX1THOCTI 3arajioM IojaHl OJIHaKOBO, MpoTe KpumiHaabHUN KOJEKC J10JaTKOBO
BHMarae BpaxoByBaTH Mexi ii jomyctumocti. Ha nymky 1.O. J[3epu, Take yTOUHEHHS
nopeuHe Wy cdepi IUBUIBHO-TIPABOBUX BIJIHOCHH, TOMY Horo Bapto Oyjio 0
nepenbauntu iy 4. 1 cr. 1171 LK Ykpainu. Lle y3romkysanocs 6 31 3micTom cT. 1167
K VYkpainu, sika 3BUIbHSIE 0CO0Y BijJ 000B’sI3Ky KOMIICHCYBATH IIKOAY, 3aIIOISIHY i
4ac MpaBOMIPHOTO CaMO3aXHUCTy, SKIIO BOHA HE BUHIILIA 32 MEX1 HEOOX1aHOTO [2, C.
24].

Boanouac, u. 2 cr. 1171 K Ykpainu Hagae cyy mpaBo BpaxoByBaTH OOCTaBUHH,
3a SIKUX OyJI0 3aBIaHO MIKOJU Y CTaHI KpaitHhO1 HEOOX1AHOCTI, TTOKJIACTH 000B’SI30K 11
BIJIIIIKOTyBaHHS Ha 0CO0Y, B IHTEpecax SKOi J1iAB 3al0/11F0Bay K011, 400 3000B’13aTH
KOKHOTO 3 HHUX BIAIIKOAYBaTH IIKOAY B MEBHIM 4YacTUHI ab0 3BUIBHUTH iX BIJ
BI/INIKOAYBaHHS IIKOJAM YacTKOBO a00 B moBHOMY 00csi3l. HamanHst cyny mpaBa Ha
MPUAHATTS TAKOTO MTUPOKOTO HAOOPY aTbTCPHATUBHUX PIIlICHh BAXKKO 3allepedyBaTH.
[Ipore nenomikom 4. 2 ct. 1171 UK Ykpainu HeoOXiIHO BU3HATH BIACYTHICTH y Hiii
OyIib-SIKMX KpUTEPIiB JIJIs1 3aCTOCYBaHHS ii MOJIOKEHB [2, €. 24].

OTxe, MOXKEMO BBaXaTH, W0 TOJIIEUCHKUN, BUKOHYIOYM  CIY>KOOBI
MMOBHOBAXEHHS, JI1€ HE BiJl BJJACHOT'O IMEHI, a B IHTEpecax JIepkaBu Ta CycnuibCcTBa. Lle
niaTBepaKye 1 3akoH Ykpainu «IIpo HarionanbHy nosmimitoy, SKui BU3HAYAE MOTIII0
AK TEHTPAJIbHUM OpraH BUKOHABYOI BJIAJH, SIKUHA CIY>KUTh CYCIIJIBCTBY IUISIXOM
3a0€3MeUeHHs] OXOPOHU TpaB 1 CBOOO/T JIIOJIMHU, IPOTUIIT 3JIOYMHHOCTI, MATPUMAaHHS
my0siyHO1 O6e3neku 1 mopsaky [3]. ToMy soriuHo, Mo y pasi 3aBIaHHs KO 1] 4ac
BUKOHAHHSI CIy>KOOBMX OOOB’S3KIB BIAMOBINANBHICT, 3a 1i BIJIIKOJYBaHHS
MOKJIAJAEThCSl HE Ha MOJIUENHChKOro sK (pi3nyHy ocoly, a Ha JAepx aBy SIK ydacHUKa
BIINOBITHUX ITUBUIBHO-TIPABOBUX BITHOCHH.

O.I. ITanueHKoO, MpoaHaJI3yBaBUIU CYJIOBY MPAKTUKY 3a3HAUMJIIA, 1110 MOMILEHCHKI,
a TakoX NPALIBHUKM I1HIIMX [PABOOXOPOHHUX OpraHiB 3BUIBHSAIOTHCS  BIJ
KPUMIHAJIBHOI BIJMOBIAQJIBHOCTI 3a IIKOAY, 3aBJaHy MpPH BUKOHAHHI CIY>KOOBHX
00OB’sI3KIB 13 3aTpUMaHHS MPABOMOPYIIHUKIB, SKII0O BOHH HE JOMYCTUIH
MEePEBUIIIEHHS 3aXO0/[1B, HEOOXIAHUX JJIs MPAaBOMIPHOTO 3aTpUMaHHs 3nmo4yuHIs. bes
CYMHIBY, T€ % CaMe Ma€ CTOCYBaTHUCS 1 3BUIbHEHHSI BUIIIE3a3HAUYCHUX CITYKOOBHX 0C10
B1JI IUBLJILHO-IIPABOBOI BiANOBIIABbHOCTI [4, c. 134].

Takoxx cig 3a3HBUMTH TPO JEAKI HEJOMIKH Y 3aKOHOJABCTBI, HAIPHUKJIIAJ
BIICYTHICTb UITKUX MTPABOBHUX MPUIUCIB II0JI0 BUMAIKIB 3aBJlaHHs HaIMIPHOT IIKOIU
Mpyd  3aTpUMaHHI o0Ci0, IO BYMHWUIM 3JI0YMH, HETaTUBHO IIO03HAYAEThCA Ha
MpaBo3acToCOBHIM nisiibHOCTI. [lomiOHa mpaBoBa mporajiHa, 3 OJHOTO OOKY,
YaCTKOBO CTPUMYE 1 COLlaJbHY aKTHUBHICTh T'POMAJSH, SIKI HAJAlOTh JOMOMOTY Y
00pOoTHOI 31 3ITOYMHHICTIO, a 3 1HIIOTO — HE CTBOPIOE MEBHUX TrapaHTId JUIsl HUBUILHO-
MPaBOBOTO 3aXUCTYy MPaBOMOPYIIHUKIB, THIIMX OC10, MOTEPNUIMX Bl HEBIAMOBIAHUX
3aXOJIIB MO0 MPUITMHEHHS X i [4, c. 134].

UuHHE [MBUTHPHE 3aKOHOJABCTBO HE BH3HAYAE UITKUX MEXK JIOMYyCTUMOCTI
3aMoOJISIHHST IIKOJAW Y CTaHl KpaWHbOi HEOOXIAHOCTI, IO YCKJIAJHIOE OIIHKY
MPaBOMIPHOCTI i TOJMIIEUCHKUX 1 CIPUYUHSE HEOJAHAKOBY CYIOBY IMPAKTHUKY.
HeBusnaueHum 3anuimaerbcs 1 Cy0’€KT MHUBIIBHO-TIPABOBOI BIAMOBIIATBHOCTI Y

173



JURISPRUDENCE
TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

BUMAJKaX 3aBAaHHS IIKOAM TiJ] Yac BUKOHAHHS TMOMIIEHCHKUM CITY>KOOBHX
noBHOBakeHb. Kpim Toro, 4. 2 ct. 1171 UK Ykpainu Hagae cyay MUpoKi JUCKpEIiiHI
MOBHOB)KECHHS 0O€3 BCTAHOBJICHHSI KPHUTEpPIiB iX peanizalii, a TaKoX BIJACYTHE
cHemiajbHe pEryJjloBaHHS  BHIAJKIB  3aBJaHHA IIKOAM TPU  3aTPUMaHHI
IPaBOMOPYIIHHUKIB.

JIoIiIbHO 3aKOHOJIABUO 3aKPIMUTH MEX1 KpalHbOi HEOOX1THOCTI y HHUBLILHOMY
paBl 3 ypaxyBaHHSAM IPUHIMIY CIIBMIPHOCTI IIKOJW, BU3HAYUTH IPIOPUTETHY
BIJIMOBIAANBHICT JIEPKAaBH 3a IIKOJY, 3aBJaHy IMOMIIEHCHKUM il 4Yac BHUKOHAHHS
ciryk00BuX 000B’5I3KiB, Ta BCTAHOBUTH YiTK1 KpUTepii 3acTocyBanHs 4. 2 cT. 1171 LK
VYxpainu. Takox HEOOXITHUM € Y3TO/KEHHS MOJ0XKEHb [IMBUIBHOTO 3aKOHO/IaBCTBRA 13
3akonom VYxkpainun «lIpo HarmionanpHy momimito» 00 NPAaBOBUX HACTIAKIB
3aCTOCYBaHHS 3aXO0/1B IPUMYCY.

[IpoananizyBaBillM BUIIE CKa3aHE, MOXKHAa 3pOOMTH BUCHOBOK, IO IUBIIBHO-
[IpaBOBa BIANOBIAAIBHICTh 3a IIKOAY, 3aBAaHy IMOJILEUCHKUM Y CTaHl KpalHbOI
HEOOXITHOCTI, Ma€ HH3KY OCOOJMBOCTEH, 3yMOBJICHHMX ITyOJIYHUM XapaKTEpPOM
MIPAaBOOXOPOHHOT JIISIBHOCTI Ta HEOOXITHICTIO OMNEPAaTUBHOTO pearyBaHHS Ha
HeOe3neyHl cutyarlli. AHali3 YMHHOTO 3aKOHOJABCTBAa CBIAYUTH IMPO HASBHICTH
MpOorajvH 1 HEJOCTATHIO BHU3HAYEHICTh KPUTEPIiB MPaBOMIPHOCTI TaKUX [iA Ta
MOPSIIKY BIAMIKOMYBAaHHSA INKOAU. 3 OINIAAYy Ha Te, [0 MOJIIEHWChKUN Tij dac
BUKOHAHHS CJIY»KOOBHX ITOBHOBa)KEHb Jl€ B 1HTEpecax Jep)KaBU 1 CYCHUIbCTBA,
OOTPYHTOBaHMM € TIOKJIaJeHHS OOOB’S3Ky BIAIIKOAYBAaHHS 3aBJAHOI IIKOJHU
MEPEBAXXHO HA JEp’KaBy 3a YMOBU JOTPUMAHHA MEX KpanhHbOi HEOOXI1JHOCTI.
BonHouac yqocKkoHajI€HHS [UBUIBHOTO 3aKOHOJABCTBA IUISIXOM KOHKpETH3AIlli MexX
KpailHbOi HEOOXIJHOCTI Ta Y3TrOJKEHHA WOro 31 CHeliaIbHUMU HOPMaMu Ipo
JISUTBHICTD MO CIPUATHME 3a0€3MeYeHHI0 OanaHcy MK MyOJiYHUMU THTEpEecamH,
MPABOBHM 3aXUCTOM TMOJIIEHCHKUX 1 HAJC)KHUM BiTHOBJICHHSM TMOPYIIECHUX TMpPaB
MOTEPIUINX 0CiO.
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The rapid development of modern technologies has significantly influenced various
spheres of social relations, including the institution of marriage [3][5]. Traditional legal
regulation of marital relations, which historically relied on formal civil procedures and
paper-based documentation, is undergoing substantial transformation due to the
integration of digital technologies [1][2]. This transformation affects not only the
procedure of marriage registration but also the regulation of rights, obligations, and
responsibilities of spouses, as well as the mechanisms of state control and legal
protection within family law [1].

One of the most significant changes is the digitalization of civil status registration
[2]. Electronic registries, online applications, and digital identification mechanisms
simplify administrative procedures and improve access to legal services, especially for
individuals living in remote areas or abroad [2]. Digital platforms reduce processing
time, increase transparency, and limit human error [3]. At the same time, these
innovations raise serious concerns regarding personal data protection, cybersecurity,
and the legal validity of electronic documents [4]. Unauthorized access to family data,
identity theft, and system failures may undermine trust in digital legal institutions and
require enhanced legal and technical safeguards [4].

Modern technologies also impact contractual marital relations. The use of
electronic signatures and digital platforms for concluding prenuptial agreements
expands contractual freedom and legal certainty [5], enabling spouses to regulate
property relations more flexibly. Digital tools allow parties to consult legal information
remotely and formalize agreements efficiently [3]. However, this requires proper legal
safeguards to ensure voluntary and informed consent, equality of spouses, and
protection against abuse, particularly in cases involving unequal access to technology
or legal knowledge [1][5].

Another challenge arises from the development of cross-border digital interactions.
Online communication tools allow individuals from different jurisdictions to form
marital relationships without physical presence, which complicates conflict-of-law
regulation and recognition of marital status [1]. Differences in national family law
systems, requirements for consent, and age or capacity standards necessitate
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international harmonization of legal norms [1][2]. Digital evidence of marital intent,
such as online declarations or electronic documents, must be carefully assessed to
prevent forced or fictitious marriages [3].

Furthermore, technological transformation affects the dissolution of marriage and
resolution of family disputes. Online courts, electronic filing systems, and digital
mediation platforms increase access to justice and reduce the duration of legal
proceedings [2][3]. Nevertheless, the use of such technologies highlights the problem
of digital inequality and the need to protect vulnerable groups who may lack technical
skills or access to digital resources [1].

Thus, the infusion of current technologies into the legal regulation of marriage
bonds creates both opportunities and risks [3][5]. Effective legal regulation must
balance technological innovation with the protection of family values, human rights,
and legal certainty [1][4]. Legislators and legal scholars face the task of developing
adaptive legal frameworks that ensure security, fairness, and stability while responding
to the challenges of digital transformation [1][2]. transformation.

Table 1. Key technological aspects of the legal transformation of marriage regulation

L : Regulatory
A t D t Risk Benefit
spec escription 1sks enefits Need
Use of
.. electronic
Dlglt.al registries and Data breaches, Faster X
Marriage ) : : procedures, Very High
) ) online identity fraud S
Reglstratlon .. accesmblllty
applications for
marriage
Personal Storage.and Privacy :
processing of C Protection of :
Data y : violations, . : Very High
: sensitive family private life
Protection cyberattacks
data
) Digital
Electronic igita Contractual
: platforms and e- | Unequal consent, :
Prenuptial ) . freedom, High
signatures for legal uncertainty :
Agreements . efficiency
marital contracts
Cross- Formation of Jurisdiction
Border marriages conflicts, Global Hich
Digital through online | fictitious mobility &
Marriages interaction marriages
D%gltal Online courts Digital inequality, | Faster dispute
Divorce and mediation } 3 ) Moderate
technical failures | resolution
Procedures | platforms
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Continuation of Table 1

Factor Challenge Solution
Legal Lack of clear rules for Adoption of specialized family law
Certainty digital marriage procedures | regulations
Cybersecurity V.u!nera‘t.nll?y of electronic | Advanced security and encryption

civil registries systems

Digital Insufficient awareness Legal education and public
Literacy among spouses information campaigns
Equality of [ Risk of coercion in digital | Mandatory legal consultation
Spouses contracts mechanisms
International | Differences in national Harmonization of international
Cooperation | family law systems standards
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CIOCOBU BUMHEHHS PO3B0OIB B YMOBAX 11
IIPABOBOI'O PEXKUMY BOCHHOI'O CTAHY

Ycarnii Ceprii OnexciiioBu4,
AcmipaHT
XapKiBCHKOT'O HAIIIOHAIBHOTO YHIBEPCUTETY BHYTPIIIIHIX CIIPaB

3 MOMEHTY 3allpOBAKEHHS HA TEPUTOPIi YKpaiHU MPABOBOTO PEKUMY BOEHHOTO
ctany 24 motoro 2022 poKy NpiOpUTETHUM HAMPSIMOM JisTTBHOCTI IPABOOXOPOHHHUX
OpraHiB € TONEPEeIKEHHS 3JI0YMHHHUX IOCATaHb Ha JKUTTA, 370POB’S Ta MailHO
IrpOMaJIsiH, 1X 3aXUCT BiJ HACHUJBHUIIBKUX J1i, 30KpeMa ¥l BiJl po30IMHMX HamaiiB.
Oco0611BOI0 pHCOI0 PO300IB € iX MIJBUINCHA CYCIJIbHA HeOe3neka, ajke 00’ €KTOM
MOCSTaHHS € HE TUIBKM MailHO ocoOM, a U i1 ®UTTA Ta 370poB’s. Po300i HOCATH
3yXBaJMi Ta BIAKPUTHI XapakTep iX BUMHEHHS, a PIBEHb PO3CIITyBaHHS TaKUX
3JIOYMHIB € HEBUCOKUM. Sk 3a3Hauae B. I. Onepyk, «B yMOBaxX BOEHHOTO CTaHy Taki
MIPOTUIIPABHI J[ii MAIOTh MIABUIIICHY CYyCHUIbHY HEOE3MeKy, OB TSXKKI HACTIKU JJIs
MPaBOMOPYIIHUKIB, a MO0 OIbII HETaTUBHO — TSDKKI HACHIAKUA JUISl COLIaIbHO-
€KOHOMIYHOTO CTaHy SIK OKpEMHUX T'POMAJIsH, TaK 1 aepxkasu» [1, c. 206].

He3Bakatoun Ha 3HauHy pO3pOOKY METOJUKU PO3CIIAYBaHHS 3JI0YMHIB, IIO
kBamidikytoThcsi 3a crarrero 187 KpuminampHoro kojekcy Ykpainm (mami — KK
VYkpainu), B 1[UJIOMy, TIMTaHHA CKJIAJOBUX €JIEMEHTIB KPUMIHAJICTUYHOI
XapaKTePUCTHKHU P0300iB, BUNHEHUX CAME B YMOBAX Jlii TPABOBOTO PEKUMY BOEHHOTO
CTaHy NoTpedye AeTaTbHOTO AOCIIIKEHHS.

BaxnuBy poib y epeKTUBHOMY PO3B’SI3aHHI K TEOPETUYHMX, TaK 1 MPAaKTUYHUX
3aBJaHb METOAMK PO3CIIAyBaHHS OKPEMHUX BU/IIB 3JI0UYMHIB, 30KpeMa po300iB, Biirpae
iX KpUMIHAQJIICTUYHA XapakTepucTHka. BoHa dABisie co0or0 cucteMy AaHUX Mpo
KPUMIHAJIICTUYHO-3HAYYII[l O3HAaKU TI€BHOTO BHUIY 3JIOUMHIB, sKa BigoOpaxkae
KOPEJISILIHI 3B’SI3KM M1 HUMH, JISITA€ B OCHOBY MOOYJIOBU U MEPEBIPKU CIITUHX
BEpCIH y MPOIIECi PO3CIIiTyBaHHS.

OnmHe 3 OCHOBHUX MICIIb B CTPYKTYpl €JIEMEHTIB KPUMIHATICTHYHOT
XapaKTePUCTHKU 3aiiMae croci0 BUYMHEHHS 3704MHY. [TOHATTSIM «CrociO BUMHEHHS
3IIOYMHY» OXOILUTIOIOTHCS BC1 CTa/Ii1 3JI0YMHHOT JISTILHOCTI: MiIT0OTOBKA, Oe3MocepeHe
BUMHEHHS Ta NPUXOBYBAHHSA 3JI0YMHHOTIO [isiHHA. Crnoci0 BYMHEHHS 3J0YUHY
nepedyBae y KOpesaIiiHUX 3B’ s13KaxX 13 MICIIEM 1 4acoM TOii, 31 CIiJjaMu 3JI0YHHY, a
TaKOK MO>KE BKa3yBaTH Ha 0COOY 3JTOUMHIISL.

3aBasku aHanizy aucnosuiii yactuHu 1 crarri 187 KK Vkpainu MoxauBo
BUJIJTUTH HACTYIIHI CIOCOOM BUMHEHHS 3JI0YMHY: p0o301i, MOE€JHAHUH 13 HACUIBCTBOM,
HeOe3NMeYHUM JJIsI )KUTTSI UM 3/I0POB'st 0COOH, sIKa 3a3HalIa Hara1y; po30iil, MoeIHaHUM
3 MOTPO3010 3aCTOCYBaHHS TAaKOTO HACWJILCTBA [2].

3aKoHOAAaBIIEM OKPEMO BHJAUICHO KBamidikoBaHI CIOCOOU BUMHEHHS po30010, a
came, BUMHEHHS po30010 3a MONEPETHBOI0 3MOBOIO IPYIIOI0 0C10; BUMHEHHS 3JI0UUHY
0co00r0, sika padimie BUMHWIA PO30ii abo OaHAUTHU3M; pO30id, TMOE€THAHWUN 3
MPOHUKHEHHSIM Y JKUTJIO, IHIIE TPHUMIMICHHS YU CXOBUIIE; BYMHEHHS 3JI0YMHY,
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CHpPSIMOBAHOTO HA 3aBOJIOIHHS MaliHOM y BEJIMKHUX YW OCOOJIHMBO BEJIUKHX PO3MIpaXx;
po0301ii, BUMHEHUI OPraHi30BaHOIO IPYIOI0; BUMHEHHS 3JI0YMHY B YMOBaX BOEHHOIO
a00 HaAJI3BUYANHOIO CTaHy; po30iid, MOETHAHUHN 13 3aAIOISHHIM TSDKKUX TUICCHUX
YIIKOJIPKEHB [2].

3a MiciieM BUMHEHHS 3JI0YMHY CITIOCOOM BUMHEHHS P0300iB MOXKHA MOAUIUTH Ha Ti,
[0 BYMHIOIOTBCS Ha BIJKPUTIA MICHEBOCTI Ta Ti, IO BYMHIOIOTHCS IUIIXOM
POHUKHEHHS Y KUTJIO M 1HIIe npuMiiieHHs. Tak, O. M. bpuckoscbka ta f. O. [Isikin
aKLEHTYIOTh YBary Ha TOMY, IO «CYCIiJIbHa HEOE3MEeUHICTh OPTaHi30BAHUX TPy, K1
BUMHSIOTH pO30iiiHI Hamaau Ha TOMEIIKAHHS TPOMAJISH, MOCHIIOETHCS BHACHIIOK
TOTO, 110 Y BOEHHHI Yac IMOBIPHICTh HAsSBHOCTI B 3JIOBMHCHHKIB BOTHEMAJIBHOI 30pOi
ICTOTHO TiABHITY€ETHCS» [3, ¢. 123].

Ak 3ayBaxye C.M. Kpynb, «3a OCTaHHI POKM CyTTEBO 30UIbIIMIIACA YaCTKa
p03001B, YUMHEHUX T'PYNOI0 0Ci0, 3BUYaitHI CTOCOOU BUMHEHHSI p0300iB HUMU CTaJIH
OUIbII BUTOHYEHUMH, JOCKOHAIMMH 1 pe3yJbTaTUBHUMU. TaK, IpUIIMaIOUu pIlLIEHHS
PO Hamaj Ha IHKacaTopa YW Kacupa, 3JOYMHII BH3HAYAIOTh CIIOCIO BUYMHEHHS
3JI0YMHY: BHUBYAIOTH IUISAX TMEPECYBaHHS I1HKACATOPIB YW KACHUPIB 3 TPOIIOBUMU
KOIIITAMH, CTApAHHO aHaJI3YIOTh HABHICTh OXOPOHU, BU3HAYAIOTh HAWOUIBIN 3pyUHI
JUISTHKY, 7€ MOKHAa BUYMHUTHU Hamaj, rnepeadoadaroTh NUISAXU BIACTYIY 4H Bif 131y,
MJIaHYIOTh CIIOCOOM CXOBY M peaizailii BUKpaJIeHUX MaTepiaibHUX HIHHOCTEH. SIKIIo
HaIaJ i BUNHSAIOTHCS Ha BIIACHUKIB JKUJIUX MPUMIIIEHb, Y IKUX € MaTepialibHI IIIHHOCTI,
TO CIOCOOM IX BUMHEHHS YacCTINIE 3a BCE MOB’s3aH1 31 CPeporo AisUIbHOCTI BIACHUKIB
MaifHa (013HecC, TOPTiBJs TOLIO), BUIOM 1 OCOOJIMBOCTSIMU MpPEAMETa MOCATAHHS, HOTO
CHOKMBYOIO BapTICTIO, XapakTEPHUMHU pUCAMU 1 KPUMIHAJIBHUMU HaBUYKAMU
3JI0YMHINBY [4, ¢. 152-153].

B. 1. Onepyk cTBepmxye, MO «3JOYMHII MOCTIHHO BAOCKOHAIIOIOTH CIOCOOU
BUMHCHHS KPUMIHAJTHHO-TIPOTUIIPABHUX i, METOIO SKUX € HE3aKOHHE 30aradcHHS.
Tak, 3 pO3BUTKOM 1 MOMYJIAPU3ALIl TAKOTO BHUAY PO3PAXYHKOBOI OJHUHHIN SIK
KPHUIITOBAJIIOTA, 3’ IBUJIMCS] HOB1 CLIOCOOH PO301MHOT0 HaMa y 3 METORO 11 3aBOJIOIIHHS
[1,c.207].

Crocobu BUMHEHHSI p0O300iB € PISHOMAHITHUMH Ta OOMPAIOTHCS 3JOYUHIISIMHU 3
OTJIAly Ha KOHKPETHI OOCTaBMHU, B SKHUX IM JIOBEAEThCsA disATH. Ha 1mymKy
O. M. SronpHUKaA, «aii 3 MIATOTOBKUA, BYMHEHHS Ta TPUXOBYBAHHS 3JIOUYHHY
YTBOPIOIOTH €IMHUI CIIOCIO BUMHEHHS 3JI0YMHY, OCKIIBKU CIIPSIMOBAH1 Ha JJOCSITHEHHSI
KIHIIEBOTO pEe3yJIbTaTy Ta OXOIUTIOEThCS 3arajibHOIO MeToro» [5, c. 117]. Binrak, y
HEpPO3PHMBHOMY 3B’S3Ky 3 CIIOCOOaMU 0O€3MOCEPEeIHhOT0 BUYMHEHHS 3JIOYUHY
nepedyBarOTh CIOCOOU MIATOTOBKU Ta CIOCOOM MPUXOBYBAHHS 3JI0UHHY.

HaykoBusgMu BUIIJIEHO Taki THUIMOBI JAil 3 MIJATOTOBKHA JI0 BYMHEHHS 3JI0YHHY,
nependoadyeHoro crarrero 187 KK Ykpainu:

«— BUOIp 00’ekTy (OyIHUHKY, KBapTHPH, OCOOM TOWIO), HA SIKUW 3JIOUYMHII MAIOTh
HaMip BUYMHUTH HaIla;

— BUBUYEHHS 3JIOYMHIISIMHU 00’ €KTY Haraty Ta 00CTAaHOBKH, B SIKii HAJCKUTH JISTH,

— MIArOTOBKA 30p0i YM MpeIMETIB, SKI MOXKJIMBO BHUKOPHUCTATH IS TIOJIOJIAHHS
OTOpYy TMOTEPHNIOro; aBTOTPAHCIOPTY MJIA TEpecyBaHHA N0 OO €KTy Hamaay Ta
MepEeBE3CHHS BUKPAICHOTO;
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— MIOTIEPE/IHI 3TrOBIp MK CIIByYaCHUKAaMHU Haray (XapaKTepHUil AJisl BUMAIKOBOT,
HECTIMKOT 3JJOYMHHOI I'PYIH), a00 YITKHKM PO3/LI posieit Mk YJIeHaMU OpraHi30BaHOi
rpynu (BJIaCTUBHI BHCOKOOPTaHI30BaHUM, CTIMKMM Ta TapHO 3aKOHCIIPOBAHUM
3JIOYMHHUM (POPMYBAHHSM);

— BUOIp crocoOy Hamaay, y TOMy YHCIi, IepeXoByBaHHs a00 30yTy BHKPaJEHOTO
MaiHa;

— BUOIp croco0iB 3MiHU 30BHINIHOCTI BUKOHABIIIB Hamaay Ta 3a0e3nedeHHs aili
criiBygacHuKam» [6, c. 262].

C. C. Kocansik 3a3Havae, 110 «CIoci0 MPUXOBAHHA 3JI0YMHY CKIIAJa€ CYKYITHICTh
T, 0 BUKOHYIOTHCS CHCTEMHO JIJISl MEPENTKOHKAHHS BUKPHUTTIO 3JIOYUHIIIB IS
YHUKHEHHS BIANOBIAANbHOCTI <...> Croci0 MpUXOBYBaHHS IMX 3JI0YMHIB HEPITKO €
CKJIaJIOBMM €JICMEHTOM 3JIOYMHHOI JISIJIBbHOCTI, 3J1MCHIOBAHOI BIJIITOBIIHO 10 €WMHOIO
3ayMy, TOOTO CIociO MPUXOBYBAHHS 3aBUACHO nependavaeTses» [7, c. 24].

OnHuM 3 HayaCTIlIe BUKOPUCTOBYEMHX CITIOCOO1B MPUXOBYBaHHS PO300I0 € 3MiHA
(MackyBaHHSI) 3JIOYMHIIIMU CBO€T 30BHIIIHOCTI. BignmoBigHa oO0cTaBuHa 00yMOBIICHA
(dbakTOpOoM HasIBHOCTI Oe3MocepeHhOro (Pi3MUYHOTO KOHTAKTY 3JIOYMHIS 1 0COOHU
MOTEPIIOTO, a BIANOBIAHO W MOOOIOBaHHSIM OyTH BHI3HAHUM. 3JIOYMHII
BUKOPUCTOBYIOTH MiJl YaC BUMHEHHS 3JI0YMHY SIK OUIBII MPOCTI CITIOCOOM MAacKyBaHHS
(pi3HOMaHITHI TOJIOBHI YOOPH, KAaMMIOIIOHU, TAHYOXH, IIapPH, OKYJISIpH), TaK 1 OUIBIII
KpeaTuBHI (BUKOPUCTAHHS HAKJIaTHUX OOpij, BYC, HOCIB, IEPYK, Macok). Kpim Toro,
AKTUBHO BHKOPHUCTOBYIOTHCSI PEYOBMHH 3 METOI0 HEWTpami3auii 3anaxy (0JeKOJIOHH,
TIOTIOH, OCH3WH TOIIO) Ta YCKJIQJHEHHS pOOOTH CITyKO0BO-pO3IIyKOBUX coOak. Jlo
Croco0iB MAaCKyBaHHS TaKOX BIJHOCSITh BUKOPUCTAHHS PYKaBWIlb, 3MiHa TOJIOCY,
CTHJIFO MOBJICHHSI, CITPOOW 3HUILEHHS CHIAIB Ha MpeaMeTax Micis BYMHEHHS Po3000
abo iX crajeHHs, 3MiHA HOMEPHHUX 3HAKIB HAa TPAHCIOPTHHUX 3aco0ax, MpHI0aHHs
Tene(oHIB Ta CIM-KapTOK BUKJIFOYHO JIJIs IIJIEH CIUJIKYBaHHS 1]l Yac MiJATOTOBKHU Ta
BUMHCHHS 3JIOYMHY Ta iX MOJAJIbIIE 3HUIIICHHS TOIIO.

[TiIcyMOBYIOYM BHIICBUKIIAJICHE, BCTAHOBJICHHS Ta BCEOIYHE TOCITIIKCHHS
crioco0y BUMHEHHS 3JI0YMHY Ma€ BaroMe 3HAuY€HHS ITiJl 4ac po3CiiayBaHHS po300iB,
BUMHEHUX B yMOBax [Iii MPaBOBOTO PEXHMY BOEHHOTO cTaHy. CrocoOu BUMHEHHS
3JI0YMHY MAalOTh KOPEJNAIIHI 3B’SI3KM 31 CIiJJaMU 3JI0YMHY, a TaKOX BKa3ylOTh Ha
ocoOy 3mounHIs. ['pyHTOBHI 3HaHHS CIIITYUM OCOOJIMBOCTEH Ta crienudiKu CrocoOiB
BUMHEHHS, MIJITOTOBKH Ta MPUXOBYBAHHS p0300iB, BUNHEHUX B YMOBAX JIii MPABOBOTO
pEXKUMY BOEHHOTO CTaHy, JO3BOJISIIOTH OUIbII €(PEKTUBHO MPOBOAMTH AOCYAOBI
PO3CIIITyBaHHS BIAMOBITHUX 3JI0YMHIB, a TAKOXK BKUBATH 3aXOJIU I10JI0 TPUHUHECHHS
TaKol 3JI0OYNMHHOI JISUTHHOCTI.
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TAKTUYHA ONEPAIIA IK KOMIIJIEKCHUH
KPUMIHAJICTUYHUM 3ACIE HEUTPAJIIZAIIIL
MPOTUAI PO3CJIIIYBAHHIO KPUMIHAJBHUX
MMPABOIIOPYIIEHDb

YyOenko AHHa BajieHTHUHIBHA,

crapmmii Bukinanad CK-8 HaBuansHO-HAyKOBOTO IHCTUTYTY JIep>KaBHOT Oe3meKu
Harionanenoi akagemii Ciry:x0Ou 6e3nexu YKpainu

KwuiB, Ykpaina

1. TenaeHIisi MOCTIMHOTO OHOBJIEHHS KPUMIHATICTUYHUX 3acO01B, iX OnepaTuBHE
BIIPOBA/HKCHHAM Y TIPAKTUKY AISUIBHOCTI TPABOOXOPOHHUX OPTraHiB, 3aBXKIHU 1CTOTHO
CIpHSIE MABUIICHHIO €()eKTUBHOCTI MPOIIECIB MPOTU/IIT 3TOUMHHOCTI. BaxkuBe Mmiclie
y HU3II 3a3HAYEHHX KPUMIHATICTUYHHX 3ac00iB, IO PO3POOJISIOTHCS 3 METOIO
BUPIIIEHHSI  CKJIAJIHUX TaKTUYHUX 3aBJaHb  PO3CIIyBaHHA KPUMIHAJIBHUX
MPaBOMNOPYIICHb, 3aiMaIOTh TAKTUYHI OTIEPAIIii.

VY pi3Hi nepiou npoOaeMy BUKOPUCTAHHS TAKTUYHUX OTIepalliif, 1110 peali3yroThCs
3 METOI HeWTpamizauii IpOTU/Ili pO3CIiyBaHHIO KPUMIHAJIBLHUX IPaBONOPYIICHb,
BUKJIMKAJIU IHTEPEC BITUM3HSAHUX Ta 3apyO1KHUX YUYEHHX-KPUMIHAIICTIB, 30KkpeMa O.
Anexcangpenko [1], II. bimenuyka [2], B. borauyka [3], B. Bapuabu [4], A.
Bono6yesa [5], O. I'aBpusik [6], I. I'punitoka [7], K. I'ythik [8], C. denuctoka [9], C.
3nopoBka [10], JI. Kapabdanona [11], M. Jlapkina [12], O. Omnimescskoro [13], B.
ITepkina [2; 14], O. PomuiB [15], A. CrapymkeBuua [16], P. IllexaBuosa [17], A.
Forker [18], W. Graichen [18], E. Richter [19], H. Schwagerl [20] Ta iH.

Bigznavaroum TeopeTHuHy Ta MPAKTUYHY 3HAUYYIIICTh HAYKOBUX Mpallb 3raJaHux
HAyKOBIIIB, BAPTO 3ayBaXXUTH, 1110 BUBYEHHS ITUX MPOOJIEM CTOCYBAJIOCS MEPIOLY Jii
KPUMIHAJIBHO-TIPOLIECYATbHOTO 3aKOHOIABCTBA, SIKE HA JIAaHUW Yac HE € JIIF0YHM, BOHH
PO3IIISAIATIUCS CTOCOBHO OKPEMUX BUIB KPUMIHAJIILHUX TIPABOMOPYIIIEHb, 8 BUCHOBKH
IPYHTYBAJIUCS Ha aHaJIi31 CI1A401 MpakThKy nepiioro aecatiiitrsa 2000-x pokis. Tomy
BUKJIQJICHE BUIIIE J]A€ 3MOTY BU3HAUYUTU 0OpaHy TeMy IMyOJTiKaIlli akTyaabHOIO.

B ocranHi poku MiABUIIEHHS NpO(dECIHHOrO PIBHS 3JIOYMHIIB MOEAHYETHCS 13
MOIIYKOM €(EeKTUBHUX 3aXOJIB AaKTUBHOI MPOTHU[II PO3CIHIIyBaHHIO, CIPSMYyBaHHS
CIIICTBA XMOHUM IUIAXOM a00 MPOTHO30BAHOTO (POPMYBaHHS CKJIATHOI CIITYOi
CUTYyaIlli M1 Yac JOCY0BOT'0 PO3CIIiIyBaHHS 3JI0YNHHOI JIsJTBHOCTI.

BuznaueHHs1 «IpOTUIIT pO3CIiyBaHHIO» IPYHTYIOThCS Ha 1]1€1 YMHCHHMX I 4d
OC3MISUTPHOCTI JIIOJICH, SIKI 3AIMCHIOIOTBCS 3 TMEBHUMM IUISIMH. YCl HayKOBII
MOTO/DKYIOThCSL 13 TUM, IO TPOTHUIIS TPABOOXOPOHHUM OpraHam, OpraHam, IO
3MIMCHIOIOTh  JIOCYZIOBE  PO3CIITyBaHHA KPUMIHAJIBHUX MPaBOMOPYIICHh Ta
MPaBOCY/III0 € HABMUCHOIO. A PO301KHICTh y MIAX0JaX CTOCYEThCS JUIIe Cy0’€KTa
TISUTBHOCT1 Y BUTIAJIKY YMHEHHS TIPOTHU/IIT, Ta 11 MeTH (LIlIeH).

2. OgHuM 13 TAaKTUYHUX 3aBJaHb, SIKE YaCTO BUKOHYETHCS CIIIUYUMHU TIij] 4Yac
JIOCYZIOBOTO  PO3CHIyBaHHS KPUMIHAIBHUX TIPABOMOPYIIEHh € HEUTpami3alis
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HEMpaBIKUBOro amidi Mmigo3proBaHoro. TepMiH «anidi» TpaAUILiifHO BUKOPUCTOBY€ETHCS
B IOPHUCIIPYJACHINI SIK CMHOHIM HEBHHHOCTI 3alliJIo3peHOoi 0coOu (I11103pHOBAaHOrO,
0OBHMHYBAuUEHOI'0), Ha TIA MiJCTaBi, IO Taka oco0a, HA TOW Yac KOJM BUMUHSIOCS
KpUMiHaJIbHE IPaBOMOPYIISHHS, TepeldyBajia B 1HIIIOMY MICIIi, 8 TOMY MOYKHa 3pOOUTH
OpUNYIICHHS MpO Te, M0 i1 Oe3mocepenHs ydacTh y Il MPOTUIIPABHIN MOIIi
BUKJIIOUAETHCS. A0l MOMIMPIOETHCS HA PO3CIIAYBAHHS HE YCIX KPUMIHAIBHHUX
IPaBONOPYIIEHb, a JTUIIE THX, Kl ependayaroTh 0e3nocepeHeE 3HAXO0KEHHS 0COOU
HA MiClli BYMHEHHS MPaBOMOPYIICHHS, TOMY TpAIHIliifHE PO3yMIHHS «amili» He
MOIIMPIOETHCSI HA TaKUX CIIBYYaCHUKIB KPHUMIHAJIBHOTO TPABOMOPYIIEHHS SIK
3aMOBHUK, MiA0yproBay, opraHizaTop.

AKTHBHE CHIIJCTBO HE ITIOBMHHE MOBHICTIO 3aJI€JKaTH BiJ 0COOH, sIKa 3asBJIs€ ariol
Yl yTpUMY€ETbCsl Bijg Takoro. CiiTuuil MOBHHEH BCTAHOBIIIOBAaTH aiill 1 1€ Horo
po0OoTa, HE3aleKHO BII CYO’€KTHBHOIO TMOIJIALY IM1I03PIOBAHOTO YW 1HIIUX
MpoLeCyaJbHUX CYO’ €KTIB.

B ocHoBy amroputmy il Ciiguoro, mpu MPOBEACHHI TAKTUYHOI orepari
«IlepeBipka ami0Oi TMiJO3PIOBAHOIO», TPOMOHYETHCS TOKJIACTH 3arajibHy CXeMy
KOMITOHEHTIB BCTAHOBJICHHSI ati0i, 3aIIPOIIOHOBAHY B HIMEIIbKIA KPUMIHANICTHIII, sIKa
BKJIIOYA€ TaKl OCHOBHI CKJIQJOBI: «MICLIE» — «4acy — «ocoba» — «aii». ToOoTo,
repeyMOBaMH BCTAHOBJICHHSI alibi € BH3HAYeHHsS Kojla ocib, amibi skux Tpeda
MEePEBIPUTH, TPOMDKKY Yacy, Ha IKUI HEOOX1IHO BCTAHOBUTH aii0i, 1 MiCIlb, CTOCOBHO
SIKUX JOIIJIFHO BCTAHOBUTH ajIol.

[Ipouiec BcTaHOBNIEHHs a0l NOAUISAIOTH HA TpU (a3u: 1) ogep:kanHs iHGopMmalii
po Te, e nepedyBaB MiJ03PIOBAHUI B MOMEHT a00 Mepioj] BAMHEHHS] KPUMIHAJIBHOTO
MPaBOMNOPYIICHHS, YUM BIH TaM 3aiiMaBcs, yu OyJIM MPUCYTHI TaM 1HII1 0COOU TOWIO;
2) [ii o0 MEepPEeBIPKU CIIYMM Ta CIIBPOOITHUKAMH ONEPATHUBHOTO MIAPO3LITY
oTpuMaHoi iHpopMaIlii (31CTaBICHHS MOKa3aHb Ta IHIIKUX MaTepialiB, pEYOBUX JI0KA31B
To110); 3) (hopmyJIFOBaHHSI BUCHOBKIB 3a pe3yjbTaTaMu IPOLECY BCTAHOBJICHHS aiOl.

3. TloyacTimany BUMAJKK KOJM TIEpPEed CIIAYUM IOCTAE TAKTUYHE 3aBIaHHS
HeWTpamizamii mpoTuail po3ciiayBaHHIO 3 00Ky Memia. JIOHMUTBHICTH OOMEXEHHS
TJIACHOCTI Ha MiJ 4Yac JOCYJOBOTO PO3CIIAYyBaHHS KPUMIHAJIBHUX TMPABOMOPYIICHb
MO€e OOYMOBIIOBATHCS HM3KOIO IIJTKOM OO’€KTUBHHUX TPHUYMH: 1) HEMOXXIMBICTH
edekTuBHOTO (OopMyBaHHS [OKa3iB y KPUMIHAIBHOMY TMPOBAKEHHI, KOJIU
PO3TOJIONICHHS JAHUX MTPO HUX, MOKE 3HAYHO YCKJIAIHUTU 200 3p0OUTH HEMOXKIIMBUM
OTPUMAaHHS 1HIIMX JI0Ka31B; 2) 3aXUCT penyTallii Ta OrOpOIKEHHS Bl 4y TOK TPOMAJISH,
AK1 TMIJO3PIOI0THCS Y BUMHEHH! KPUMIHAJIBHOTO MPABOMOPYUIEHHS, ajie Il MiJ03pH
MOXYTh 1 HE MIATBEPAUTUCH, 3aXUCT 1HIIUX 1HTEPECIB MMiI03PIOBAHOTO IO BUHECEHHS
0OBUHYBAJILHOTO BUPOKY CyAy; 3) 3amo0iraHHs MOXJIUBOCTI PO3TOJIONICHHS JASSKUX
IHTUMHUX OOCTaBHH OCOOMCTOTO >KUTTSI YYaCHHUKIB pO3CIHiTyBaHHS; 4) OXOpoHa
O€3MeKU TaKuX YYaCHHUKIB TOIIIO.

Buxopucranns 3amikaBiIeHUMH OCOOaMU PECYpPCIB Media € MOXJIUBUM SK «Y
CITiMy», TOOTO HE PO3KPUBAIOYH MTPEICTABHUKAM ITUX Me/Iia KIHIIEBOi METH Iy OJTiKaIlii,
Tak 1 3a 0e3MmocepeHIM «CBIAOMHUMY CIPUSHHSAM TMPEJICTABHUKIB Mefia Ccy0 eKTam
npotuii. ¥ 1aHOMy KOHTEKCTI HAyKOBI[I PO3PI3HIIOTh «HEHABMUCHE» Ta «HABMHUCHO
0oOyMOBJICHE» CIIPUSHHS Me/Tia.
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dopMyoud CKIIAJO0BI TaKTHYHOI omeparlii, Ky JOLULIFHO MPOBOIUTH 3 METOIO
HeWTpamizamii (MoJ0JaHHs) BIUIMBY Ha XiJ PO3CIIAyBaHHS KPUMIHAJIBHOTO
NPaBOMOPYIIECHHS, IO 31MCHIOE KOHKPETHE Meia, JOIUIBHO BUXOJIUTHU 3 JBOX
OCHOBHHUX MOYJIMBUX CIIITYUX CUTYAIlIN: 1) KOJIM y MPpaBOOXOPOHIIB € iH(OpMaIIis Ipo
T€, [0 KOHKPETHE MeJia 3 METOI0 BIUIMBY Ha XiJ PO3CIITyBaHHS KPUMIHAILHOTO
IIPaBOIOPYILICHHS, TOTYETHCS ONPWIIFOAHUTH TIEBHY 1H(OpMaIlito 1 2) cUTyarlii, KOJIH
Taka iH(opMallis Mesia ONpHIIOAHEHA, 1 TIEBHUMHU 0CO0aMH OYIKYEThCS PE3yiIbTaT
BUKOPHUCTAHHSA KOHKPETHOTO MeJIia 3 MPOTUIIPABHOIO METOIO.

4. Y cy4acHHX yMOBax pO3CIiAyBaHHS KPUMIHAJIBHUX MPaBOMOPYIIEHb CIiAul
BKpail dYacTo poO3B’SA3yI0Th NpoOJieMy HeEMpaBAMBUX Toka3aHb. HaifuacTime
JDKepellaMyd  HETPaBIMBHX TOKa3aHb € TIJAO03PIOBaHI Ta  CBIIKH, OJIHAK,
HEMOOAWHOKUMH € BUMNAAKH, KOJH CIIOTBOPEHI TMOKa3aHHS MiJ Yac JOCYyIOBOTO
PO3CHiAyBaHHs 1al0Th moTepniti. HeBUKpUTI HEMpaBAKMBI OKa3aHHs, BiJ KOTO BOHA O
BOHHU HE BHUXOJWJIH, € HEMPUUHATHUMU JJISl JOCYIOBOTO PO3CIHiTyBaHHS, aJ’Ke BOHU
3aBJAOTh BEJIbMHU BITYYTHOI IIKOJM YXBaJICHHIO MPABOMIPHUX PIIICHb CIITYUM Ta
MpOI1IeCy BCTAHOBJICHHS ICTUHU Y KPUMIHAIBHOMY TIPOBAJI>KEHHI.

Po3po06ieHHs TaKTUKO-KPUMIHATICTHYHUX 3aCO0IB IOJI0 IOJOJaHHS MPOTHIIT
pPO3CHiAyBaHHIO 3 OOKYy TIJO3PIOBAHUX Ta CBIJKIB, Ma€ BpPaxOBYBaTH IIE€BHI
3aKOHOMIPHOCTI, 30kpeMa (GopMH Ta CITIOCOOW YNHEHHS POTHU/Ii1, IEP10U T0CYA0BOTO
pPO3CIiyBaHHS Ha SKUX BOHA 3J1MCHIOETHCS, TUIOBUX CyO €KTIB YHMHEHHS Ta
HeWTpami3anli IpoTUIli, a TAKokK 0€3yMOBHO, KOHKPETH3aLl1}0 TAKTUYHUX 3aBJaHb, SIKI
MarOTh BUPIIIYBATH TaKi Cy0’€KTH HEUTpasi3alii NpoOTUIli.

5. Tlpotuaisi po3ciiayBaHHIO 3 OOKY KOPYMIIOBaHUX IIOCAJOBIIIB MOXe OyTH
BHU3HAYEHA SIK CYKYIHICTh AKTUBHHUX 1 LJIECIPSIMOBAHUX JI1i 3alHTEpECOBaHUX 0CI0, 3
METOI0 MEPEIIKOIUTH 3aIy4eHHI0 (PAKTUYHUX JaHUX, I1HIIOI KPUMIHAJICTUYHO
3HaAYyI101 1H(OpMaILIii 10 Mpoliecy J0Ka3yBaHHs, a TAKOX BUKJIFOUEHHS, HEUTpatizallii
YM 3HELIHIOBAaHHS HAABHUX JIOKA31B Y KPUMIHAIBHOMY IIPOBAIKEHHI.

Hetitpanizanis (mMojoslaHHg) MTPOTHAIT PO3CIIAYBAaHHIO € YaCTUHOI TaKTHUKU
TISTIBHOCTI 3 BUSIBJIGHHSA, PO3KPUTTS Ta  PO3CIIAYBaHHS  KPUMIHAJIBHUX
MPaBOMOPYIICHb, & CKIAJOBUMH TaKOi TAaKTUKHU €: 1) momepeKeHHsT MpOTUAll mpu
MPOBA/PKEHHI TPOIIECYadbHUX [Iiif; 2) pO3Mi3HAHHS Ta BUSABJICHHS 11 MPUXOBAHUX
(marentHux) ¢opMm, 3) HeWTpamizamis (MOAOJAHHS) TEPEMIKOJ JOCYJOBOMY
PO3CIIITyBaHHIO.

Jlns mojonaHHS MPOTUIIT  PO3CHIAYBaHHIO, IO 3IMCHIOETHCS 3a y4acTIO
KOPYMIIOBaHUX MOCAJIOBLIB, TPOIOHYETHCS K MOXHA MOBHIIIE€ BCTAHOBUTHU PIBEHb 1
XapakTep iX 3B’SI3KIB 13 MIJ03PIOBAHMM, a TaKoXX MOTHUBHU Tpotuaii. Ha miacrasi
OTPUMAHUX BIJIOMOCTEH, CJIITUMM MOXKYTh BXKMBATUCS SK OpraHi3alliifHi, Tak 1 1HII
3aX0]1, 3 ypaxyBaHHSIM OCOOJIMBOCTEH, IO TIepe10adeHi YNHHUM 3aKOHOAABCTBOM.
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Abstract. Overnight orthokeratology lenses are increasingly used for temporary
refractive correction and myopia control through controlled reshaping of the cornea.
Their mechanism of action is based on inducing specific morphological changes,
primarily in the anterior corneal layers. The present study evaluates the effect of night
lens wear on corneal morphometry using modern corneal imaging techniques. Corneal
parameters were assessed before and after a period of regular overnight lens use, with
particular attention to changes in corneal curvature, thickness distribution, epithelial
profile, and corneal asphericity. The results demonstrate that overnight orthokeratology
induces predictable morphometric alterations, including central corneal flattening,
mid-peripheral steepening, and redistribution of epithelial thickness characterized by
central thinning and relative peripheral thickening. No clinically significant changes
were observed in posterior corneal morphology or overall corneal thickness, indicating
the structural safety of the method. These findings confirm that the refractive effect of
night lenses is achieved through reversible anterior corneal remodeling and emphasize
the importance of regular morphometric monitoring in patients undergoing
orthokeratology.

Keywords: orthokeratology, overnight contact lenses, corneal morphometry,
corneal topography, corneal tomography, epithelial thickness, myopia control.

Introduction. The global prevalence of myopia has increased dramatically over
recent decades, transforming refractive error into a major public health issue.
Epidemiological data indicate a steady rise in both the incidence and severity of
myopia, with a particularly concerning increase in high myopia and its associated sight-
threatening complications, including retinal detachment, myopic maculopathy, and
glaucoma. This trend has prompted intensified research into effective and safe
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strategies for myopia correction and control, especially in pediatric and young adult
populations [1].

Orthokeratology as a method of refractive correction and myopia control

Overnight orthokeratology (OK) has become an established non-surgical approach
for temporary myopic correction and myopia control. The method involves wearing
specially designed rigid gas-permeable lenses during sleep, which reshape the cornea
and provide functional unaided vision during daytime hours. Unlike laser refractive
surgery, orthokeratology is fully reversible and adjustable, making it particularly
suitable for younger patients whose refractive status may still be evolving [2].

Advances in corneal imaging and morphometric assessment (2015-2025)

Between 2015 and 2025, significant advances in corneal imaging technologies have
reshaped the understanding of orthokeratology-induced corneal changes. High-
resolution corneal topography, Scheimpflug-based tomography, and anterior segment
optical coherence tomography (AS-OCT) have enabled precise evaluation of corneal
curvature, pachymetry, epithelial thickness distribution, and anterior - posterior corneal
relationships. These tools have shifted research focus from refractive outcomes alone
to comprehensive morphometric and structural assessment of the cornea [3].

Mechanisms of corneal reshaping is induced by overnight lenses

Current evidence suggests that the refractive effect of orthokeratology is primarily
mediated by redistribution of the corneal epithelium rather than stromal remodeling.
Central epithelial thinning combined with mid-peripheral thickening leads to anterior
corneal flattening and compensatory steepening, forming the characteristic treatment
and return zones. This controlled remodeling underlies both the refractive correction
and the proposed mechanism of myopia control through peripheral retinal defocus
modification [4].

Importance of corneal morphometry for safety and clinical outcomes

Detailed evaluation of corneal morphometry is essential for ensuring the safety of
orthokeratology. Attention has been directed toward posterior corneal stability, as
changes in posterior elevation or curvature could indicate biomechanical compromise.
Long-term morphometric monitoring is therefore critical for distinguishing
physiological remodeling from pathological changes and for optimizing lens fitting and
follow-up strategies [5].

Study rationale and objectives

The present study aims to evaluate the effect of overnight orthokeratology lens
wear on corneal morphometry using modern imaging techniques, with emphasis on
anterior and posterior corneal parameters, epithelial thickness redistribution, and
corneal shape changes [6].

Results

The analysis of corneal morphometric parameters demonstrated consistent and
statistically significant changes following overnight orthokeratology lens wear. The
most pronounced alterations were observed in the anterior corneal surface, while
posterior corneal parameters remained stable throughout the observation period [7].
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A significant reduction in central anterior corneal curvature was detected after
regular night lens use, indicating effective corneal flattening within the optical
treatment zone. This change was accompanied by a compensatory increase in curvature
in the paracentral and mid-peripheral cornea, resulting in the formation of a
characteristic treatment and return zone pattern. The magnitude of central flattening
showed a strong correlation with the achieved refractive correction, confirming the
direct relationship between morphometric remodeling and visual outcomes [8].

Corneal thickness analysis revealed a redistribution of epithelial thickness rather
than a true reduction in total corneal thickness. Central epithelial thinning was
consistently observed, while relative epithelial thickening occurred in the mid-
peripheral regions. Stromal thickness remained unchanged, and no statistically
significant differences were detected in overall pachymetric values before and after
orthokeratology treatment [9].

Evaluation of posterior corneal morphometry showed no clinically relevant
changes in posterior corneal curvature, elevation, or posterior surface symmetry.
Posterior elevation maps remained stable, and indices associated with corneal ectasia
did not demonstrate progression during the study period [10].

Changes in corneal asphericity were also identified. Overnight orthokeratology
induced a shift of the anterior cornea toward a more oblate shape. This geometric
alteration was associated with changes in higher-order aberrations, particularly
spherical aberration, although these optical changes did not significantly compromise
functional visual acuity under photopic conditions [11].

Following discontinuation of night lens wear, corneal morphometric parameters
gradually returned toward baseline values. The reversibility of anterior corneal
curvature and epithelial thickness distribution was observed within days to weeks,
depending on the duration of orthokeratology use [12].

Table 1. Corneal morphometric changes following
overnight orthokeratology (mean £+ SD)

Parameter Baseline Post-OK Change p-value

Central anterior corneal

4320+1.10 |41.85+1.05 [-1.35+0.40 [<0.001
curvature (D)

Mid-peripheral curvature

(D)

Central epithelial
thickness (um)

44.10+1.05 |44.75+1.00 |+0.65+0.30 [ <0.001

52.5+3.8 46.2 £ 3.5 -6.3+2.1 <0.001

Mid-peripheral epithelial
thickness (um)

Posterior corneal
curvature (D)

Corneal asphericity (Q-
value)

52.0+3.6 55.8+£3.7 +3.8+1.2 <0.001

6.15+0.12 6.17+0.11 +0.02+0.05 |0.15

-0.28 £0.04 | 0.05+0.06 +0.33 £0.05 | <0.001
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Central corneal flattening and mid-peripheral steepening were observed, consistent
with the intended treatment effect. Epithelial redistribution showed central thinning of
approximately 6 um and peripheral thickening of about 4 um. Posterior corneal
parameters remained statistically unchanged (tab.1).

Correlations were observed between the degree of central flattening and achieved
myopic correction (r = 0.82, p < 0.001), as well as between central epithelial thinning
and visual acuity improvement (r = 0.76, p <0.001) [13].

All morphometric changes demonstrated partial to complete reversibility within 2—
4 weeks after discontinuation of lens wear [14].

Discussion

The present findings confirm that overnight orthokeratology induces predictable
and predominantly anterior corneal morphometric changes that form the structural
basis of its refractive effect. Central corneal flattening combined with mid-peripheral
steepening represents the primary geometric mechanism responsible for myopic
correction and is consistent with data reported in studies published over the last decade
[15].

The observed epithelial thickness redistribution supports the widely accepted
concept that orthokeratology acts mainly through epithelial remodeling rather than
stromal deformation. Advances in anterior segment optical coherence tomography
since 2015 have provided strong evidence that central epithelial thinning and peripheral
thickening account for most of the refractive change, reinforcing the reversible and
non-invasive nature of this method [16].

The stability of posterior corneal parameters observed in this study is of clinical
importance. Preservation of posterior corneal curvature and elevation suggests that
orthokeratology does not compromise corneal biomechanical integrity when
appropriate patient selection and lens fitting protocols are followed. This distinction is
critical for differentiating orthokeratology-induced anterior surface changes from early
manifestations of corneal ectasia, especially in young patients undergoing long-term
treatment [17].

Alterations in corneal asphericity and higher-order aberrations observed after night
lens wear are consistent with previously reported optical consequences of
orthokeratology. Although an increase in spherical aberration has been described, these
changes are generally well tolerated and may contribute to the mechanism of myopia
control by modifying peripheral retinal defocus. This aspect highlights the dual
functional and optical role of corneal morphometric remodeling in orthokeratology
[18].

The reversibility of corneal changes after cessation of lens wear further supports
the safety of orthokeratology. The gradual return of corneal curvature and epithelial
thickness distribution to baseline values confirms that the induced remodeling is
temporary and adjustable. However, individual variability in the rate and extent of
reversal emphasizes the need for personalized follow-up strategies.

Despite the favorable morphometric outcomes, careful monitoring remains
essential. Regular corneal topography and tomography allow early detection of atypical

190



MEDICINE
TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

responses, suboptimal lens fitting, or excessive epithelial stress. Incorporation of
advanced morphometric assessment into routine clinical practice is particularly
important in pediatric populations, where long-term ocular health and refractive
development must be prioritized [19].

In summary, the results of this study align with contemporary literature from 2015—
2025, demonstrating that overnight orthokeratology produces controlled, reversible,
and primarily anterior corneal morphometric changes without adversely affecting
posterior corneal structure. These findings reinforce the role of corneal morphometry
as a key tool for evaluating efficacy, safety, and long-term outcomes of orthokeratology
treatment [20].

CONCLUSION

Overnight orthokeratology induces predictable and reversible corneal
morphometric changes, primarily affecting the anterior corneal surface and epithelial
layer. Central corneal flattening, mid-peripheral steepening, and epithelial thickness
redistribution underlie the refractive effect and contribute to myopia control without
compromising posterior corneal integrity. The observed morphometric alterations
correlate with achieved refractive outcomes and demonstrate partial to complete
reversibility upon discontinuation of lens wear. These findings reinforce the safety,
efficacy, and non-invasive nature of orthokeratology and highlight the importance of
regular morphometric monitoring for optimizing clinical management and long-term
ocular health.
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Abstract. From a radiological perspective, endovascular embolization represents
a highly effective image-guided intervention for the diagnosis and management of
active and recurrent bleeding. Advances in interventional radiology have enabled
precise localization of hemorrhage using digital subtraction angiography and cross-
sectional imaging, allowing targeted embolization while preserving surrounding
tissues. The choice of embolic material is a critical radiological decision based on
angiographic findings, vessel caliber, flow dynamics, collateral circulation, and the
underlying cause of bleeding.

This article reviews embolic agents commonly used in interventional radiology,
including coils, calibrated particles, liquid embolics, and temporary occlusive
materials, with an emphasis on their radiological behavior, visibility, and control under
fluoroscopic guidance. Technical outcomes, including angiographic success,
procedural endpoints, and post-embolization imaging findings, are analyzed alongside
clinical parameters such as immediate hemostasis, recurrence of bleeding, and
complication rates.

Radiology-driven strategies such as superselective catheterization, embolic
material combination, and real-time imaging optimization are discussed as key factors
influencing procedural success. The available evidence supports endovascular
embolization as a safe and reliable radiological technique for hemorrhage control, with
high technical success rates and acceptable complication profiles. Radiological
expertise in material selection and imaging interpretation remains central to optimizing
outcomes and minimizing non-target embolization.
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Introduction. Hemorrhage remains one of the most critical and potentially life-
threatening conditions encountered in emergency medicine, surgery, oncology, trauma
care, and obstetrics. Rapid identification of the bleeding source and timely achievement
of hemostasis are essential determinants of patient survival and clinical outcome. Over
the past decades, interventional radiology has assumed a central role in the
management of bleeding through the development and refinement of endovascular
embolization techniques, which offer a minimally invasive, organ-preserving, and
highly targeted therapeutic approach [1].

From a radiological standpoint, endovascular embolization is not merely a
therapeutic procedure but an image-guided process that integrates diagnostic
angiography, real-time hemodynamic assessment, and precise intravascular
intervention. Modern imaging modalities - particularly contrast-enhanced computed
tomography (CT), CT angiography, and digital subtraction angiography (DSA)-enable
accurate localization of active bleeding, identification of vascular variants, assessment
of collateral circulation, and selection of optimal access routes. These imaging
capabilities allow interventional radiologists to tailor embolization strategies to
individual patients, significantly improving technical success rates while minimizing
complications [2].

The selection of embolic materials represents one of the most critical radiological
decisions during embolization procedures. Embolic agents differ substantially in their
physical properties, radiopacity, flow behavior, permanence, and interaction with the
vascular bed. Coils, particles, liquid embolics, and temporary occlusive materials each
have distinct advantages and limitations depending on vessel size, bleeding dynamics,
and the presence of arteriovenous shunts or collateral pathways. Radiological expertise
is required to interpret angiographic findings accurately and to match these findings
with the most appropriate embolic agent or combination of agents to achieve durable
hemostasis without non-target embolization [3].

Advances in catheter technology, including microcatheters and steerable
guidewires, have further expanded the capabilities of interventional radiology, enabling
superselective embolization of distal vessels while preserving normal tissue perfusion.
Superselective techniques, guided by high-resolution fluoroscopy and roadmap
imaging, are particularly important in complex anatomical regions such as the pelvis,
gastrointestinal tract, and solid organs, where unintended ischemia may result in
significant morbidity. From a radiological perspective, procedural success is defined
not only by cessation of contrast extravasation on angiography but also by the
preservation of organ function and favorable post-procedural imaging findings [4].

Endovascular embolization has demonstrated high technical and clinical success
across a wide range of bleeding etiologies, including traumatic injuries, postoperative
hemorrhage, gastrointestinal bleeding, tumor-related hemorrhage, and obstetric and
gynecological emergencies. Radiology-driven outcome assessment relies on
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angiographic endpoints, immediate and delayed imaging follow-up, and correlation
with clinical parameters such as rebleeding rates and complication profiles. The
growing body of radiological literature supports embolization as a first-line or
adjunctive treatment in many bleeding scenarios, often reducing the need for surgical
intervention [5].

In this context, a radiology-centered analysis of endovascular embolization is
essential to understanding how imaging findings guide material selection, procedural
strategy, and outcome evaluation. This article aims to examine the principles of
embolic material selection from an interventional radiology perspective and to analyze
procedural results based on angiographic and clinical outcomes, highlighting the
evolving role of radiology in the multidisciplinary management of bleeding [6].

Materials and Methods

Study Design

This study was designed as a structured literature review focusing on the role of
interventional radiology in endovascular embolization for the management of bleeding,
with particular emphasis on embolic material selection and radiological outcomes. The
review was conducted in accordance with established principles for narrative and
systematized reviews in medical imaging and interventional radiology.

Literature Search Strategy

A comprehensive literature search was performed in major electronic databases,
including PubMed/MEDLINE, Scopus, and Web of Science. The search covered
publications from January 2015 to December 2024 to ensure inclusion of contemporary
embolization techniques and materials. The following keywords and Medical Subject
Headings (MeSH) were used in various combinations: endovascular embolization,
interventional radiology, hemorrhage, bleeding control, embolic materials, digital
subtraction angiography, and image-guided intervention.

Inclusion and Exclusion Criteria

Studies were included if they met the following criteria:

(1) addressed endovascular embolization as a treatment for active or recurrent
bleeding;

(2) reported radiological or angiographic outcomes;

(3) provided information on embolic material selection or technical aspects of
embolization;

(4) published in English.

Exclusion criteria comprised case reports with limited radiological data, non-
human studies, conference abstracts without full text, and articles not primarily focused
on radiological or endovascular techniques.

Study Selection and Data Extraction

Two independent reviewers screened titles and abstracts for relevance. Full-text
articles were subsequently assessed for eligibility. Discrepancies were resolved by
consensus. From each included study, data were extracted regarding study design,
patient population, bleeding etiology, imaging modalities used for diagnosis and
guidance, embolic materials applied, technical success rates, rebleeding incidence, and
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reported complications. Attention was given to angiographic endpoints and radiology-
defined outcome measures.

Data Synthesis and Analysis

Given the heterogeneity of study designs, embolization techniques, and reported
outcome measures, a qualitative synthesis was performed. Results were analyzed from
a radiological perspective, emphasizing the relationship between angiographic
findings, embolic material selection, and procedural success. Comparative analysis of
embolic agents was conducted based on reported imaging characteristics, technical
efficacy, and safety profiles rather than pooled statistical estimates.

Results

Study Selection and General Characteristics

The literature search identified a substantial number of publications addressing
endovascular embolization for bleeding control. After removal of duplicates and
application of inclusion and exclusion criteria, studies published between 2015 and
2024 were included in the qualitative synthesis. Most studies were retrospective
observational cohorts, followed by prospective series and comparative analyses of
embolic materials. Bleeding etiologies most frequently reported included
gastrointestinal hemorrhage, traumatic and postoperative bleeding, tumor-related
hemorrhage, and obstetric and gynecological bleeding [7].

Most studies utilized contrast-enhanced CT or CT angiography as the primary
diagnostic modality, with digital subtraction angiography serving as the definitive
imaging technique for both diagnosis and treatment. Radiological endpoints were
consistently reported across studies, enabling comparison of technical outcomes [8].

Embolic Materials and Radiological Selection Criteria

Angiographic characteristics played a central role in embolic material selection.
Coils were predominantly used for focal arterial bleeding, pseudoaneurysms, and
vessels with well-defined anatomy, particularly in visceral and pelvic territories.
Studies consistently reported high technical success when coils were deployed under
superselective catheterization with clear angiographic visualization of the bleeding
source [9].

Particles and calibrated microspheres were primarily employed in cases of diffuse
bleeding or hypervascular lesions, such as tumor-related hemorrhage. Radiological
assessment of flow dynamics and collateral circulation was critical to minimize the risk
of non-target embolization. Liquid embolic agents were preferentially used in high-
flow situations, arteriovenous shunts, and complex vascular anatomy, where deep
penetration and rapid occlusion were required [10].

Temporary embolic materials were selectively applied in scenarios where
reversible ischemia was desirable, particularly in trauma-related or obstetric bleeding.
Radiological monitoring during and after embolization was emphasized as essential for
ensuring procedural safety [11].

Technical and Clinical Outcomes

Across the reviewed studies, technical success defined as complete angiographic
cessation of contrast extravasation or effective vessel occlusion was consistently high,
generally exceeding 85-95%. Immediate hemostasis was achieved in most cases
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following a single embolization session. Rebleeding rates varied depending on
bleeding etiology and embolic material, with lower recurrence reported in studies
utilizing combination embolization strategies [12].

Radiology-reported complications were relatively infrequent and included non-
target embolization, transient ischemia, and access-site complications. Major ischemic
events were rare and were predominantly associated with insufficiently selective
embolization or complex collateral networks identified retrospectively on angiography
[13].

Imaging Follow-up and Radiological Outcome Assessment

Post-procedural imaging, most commonly contrast-enhanced CT or follow-up
angiography, confirmed durable hemostasis in most cases. Radiological follow-up also
played a key role in identifying early rebleeding, embolic migration, or delayed
ischemic changes. Studies highlighted the importance of correlating angiographic
endpoints with clinical outcomes to ensure comprehensive assessment of treatment
success [14].

Discussion

From an interventional radiology perspective, the findings of this literature review
underscore the central role of imaging-guided decision-making in the successful
management of bleeding through endovascular embolization. The consistently high
technical success rates reported across diverse clinical scenarios reflect not only
advances in embolic materials but also improvements in imaging quality, catheter
technology, and operator expertise [15].

One of the most significant radiological insights emerging from the reviewed
studies 1s the importance of embolic material selection based on angiographic
characteristics rather than bleeding etiology alone. Vessel caliber, flow velocity,
collateral supply, and the presence of arteriovenous communications were repeatedly
identified as decisive factors influencing embolization strategy. This supports a
radiology-driven, anatomy-based approach that prioritizes individualized procedural
planning [16].

Coils remain the embolic material of choice for well-localized arterial bleeding,
offering excellent radiopacity and precise deployment under fluoroscopic control.
However, their effectiveness is highly dependent on accurate angiographic localization
and superselective catheterization. In contrast, particles and liquid embolic agents
provide broader vascular occlusion but require meticulous radiological assessment to
prevent non-target embolization, particularly in organs with complex collateral
networks [17].

The reviewed literature also highlights the growing use of combination
embolization techniques, which appear to reduce rebleeding rates by addressing both
proximal and distal bleeding sources. From a radiological standpoint, these strategies
rely heavily on real-time angiographic feedback and advanced imaging techniques to
confirm adequate embolic penetration and vessel occlusion [18].

Despite the overall favorable safety profile, complications remain an important
consideration. Radiology-centered analyses suggest that most adverse events are
related to suboptimal imaging interpretation or insufficient selectivity during
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embolization. This emphasizes the need for standardized radiological protocols and
continued training in advanced angiographic techniques [19].

Several limitations inherent to the reviewed studies must be acknowledged. The
predominance of retrospective designs and heterogeneity in reported outcome
measures limit direct comparison between embolic materials. Additionally, variations
in imaging protocols and definitions of technical success may introduce bias. Future
prospective studies with standardized radiological endpoints are needed to refine
material selection algorithms and further optimize outcomes [20].

In conclusion, literature supports endovascular embolization as a highly effective
radiological intervention for bleeding control. Optimal results depend on precise
imaging-based localization, thoughtful embolic material selection, and meticulous
angiographic technique. As imaging technology and embolic agents continue to evolve,
the role of interventional radiology in hemorrhage management is expected to further
expand.

CONCLUSION

Endovascular embolization is a highly effective and safe image-guided technique
for the management of bleeding, with consistently high technical success rates reported
across a wide range of clinical scenarios. From a radiological perspective, optimal
outcomes are strongly dependent on accurate imaging-based localization of the
bleeding source, detailed angiographic assessment of vascular anatomy, and
individualized selection of embolic materials. Advances in angiographic imaging,
superselective catheterization, and the availability of diverse embolic agents have
significantly enhanced the precision and durability of hemostasis while minimizing
procedure-related complications. A radiology-driven, anatomy-oriented approach to
embolization remains fundamental to achieving durable bleeding control and
preserving organ function, reinforcing the central role of interventional radiology in
contemporary hemorrhage management.
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Continuing the discussion about the training of specialists practicing
kinesiotherapy, it should be noted that in most cases, insufficient attention is paid to
the practical aspects of applying acquired theoretical knowledge. This applies to all
members of multidisciplinary teams in the rehabilitation and restorative treatment of
patients with spinal pathologies [1].

In our opinion, the coordinating physician leading the multidisciplinary team must
personally possess practical kinesiotherapy skills. It is preferable for this specialist to
possess several specializations simultaneously, supported by the relevant certifications.
For example, a neurologist and a physician specializing in physical and rehabilitation
medicine. [f necessary, this physician should be able to personally intervene and adjust
rehabilitation measures, as well as assess the correctness of massage, post-isometric
and post-reciprocal muscle relaxation, and muscle traction. Physicians must be
proficient in all kinesiotherapy techniques, including acupressure and segmental
massage, and occupational therapy techniques. They must also fully understand and, if
necessary, adjust the work of physiotherapists and physical therapists. Knowledge of
medical psychology, speech therapy, and psychotherapy is also highly valuable.

It seems appropriate for the physicians of the multidisciplinary team to conduct
practical training and seminars for all team members, allowing them to practice their
skills with each other in each specialty. It is also possible to provide the team with
theoretical insights into the latest rehabilitation techniques through regular lectures.

It is important, especially for the physician coordinator, to encourage all colleagues
to participate in scientific and practical conferences, congresses, and symposiums, both
offline and online, with subsequent presentations for all other team members. It is
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desirable not only for them to simply participate in conferences but also to present
papers and master classes based on their personal practical experience. It is advisable
for the team's physicians to publish information on the most effective and innovative
rehabilitation techniques in scientific and practical publications, which will
undoubtedly allow for the exchange of experience and increase the team's visibility in
the medical community.

All of the above will allow for more effective use of the multidisciplinary team in
the rehabilitation process for patients with clinical manifestations of degenerative
spinal pathology.
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Abstract. The method of anesthesia plays a crucial role in shaping postoperative
recovery, complications, and long-term outcomes after abdominal surgery. In this
work, we compare general anesthesia (GA) with regional anesthesia (RA) - including
spinal, epidural, and other neuraxial or regional approaches - in patients undergoing
elective abdominal procedures. A comprehensive review of current clinical studies and
meta-analyses was performed, assessing outcomes such as postoperative pain intensity,
opioid consumption, nausea and vomiting, time to mobilization, length of hospital
stays, complications, and long-term survival.

The review indicates that RA is generally associated with lower postoperative pain
scores, reduced opioid usage, fewer incidents of nausea and vomiting, faster
mobilization, and shorter hospitalization compared to GA. In oncological abdominal
surgeries, perioperative RA and analgesia may be linked to improved overall survival.
Combination approaches - e.g. GA plus epidural analgesia - appear to attend the
surgical stress response and reduce inflammatory mediators, which could contribute to
lower complication rates. Overall, RA emerges as a favorable alternative to GA for
many patients, offering improved recovery, decreased morbidity, and potential
long-term benefits.

Nonetheless, the choice of anesthesia technique should remain individualized,
considering patient comorbidities, complexity of surgery, and institutional capabilities.
More prospective randomized studies are needed to clarify the effects of anesthesia
type on functional recovery, quality of life, and long-term outcomes after abdominal
operations.
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Introduction. The choice of anesthesia technique is a key element of perioperative
management in abdominal surgery. While general anesthesia (GA) remains the
predominant method, offering full unconsciousness, muscle relaxation, and control of
airway and ventilation - it is often accompanied by systemic effects such as respiratory
depression, hemodynamic fluctuations, increased systemic opioid requirements,
postoperative nausea and vomiting (PONV), delayed return of gastrointestinal
function, and prolonged recovery time [1].

In contrast, regional anesthesia (RA), which includes neuraxial techniques (spinal,
epidural) or peripheral/regional blocks, provides targeted sensory and sometimes
motor blockade, often allowing for reduced systemic drug exposure, preserved
respiratory and cardiovascular stability, and attenuated neurohumoral stress response.
With growing implementation of enhanced recovery after surgery (ERAS) protocols,
RA - alone or in combination with general anesthesia - is being considered as a
potentially superior alternative or adjunct to GA, aiming to improve postoperative pain
control, accelerate mobilization, reduce complications, and shorten hospital stay [2].

Given evolving evidence and advances in perioperative care, a comprehensive
synthesis of data comparing GA and RA in abdominal surgery is timely. This work
seeks to summarize recent findings on how anesthesia method influences postoperative
recovery, analgesia, complications, recovery metrics, and, where available, longer-
term outcomes [3].

Materials and Methods

The foundation of this analysis rests on a combination of randomized controlled
trials (RCTs), prospective and retrospective cohort studies, and meta-analyses
published over the last two decades that directly compare outcomes of abdominal
surgery under GA and RA (or GA + RA). Key outcome measures include:

« Postoperative pain (e.g. via pain scores such as VAS/NRS),

« Opioid consumption postoperatively,

« Incidence of postoperative nausea and vomiting (PONV),

o Time to first mobilization / ambulation,

« Length of hospital stay,

« Postoperative complications (e.g. respiratory, cardiovascular, wound, need for
ICU),

« Patient satisfaction, and - when available - long-term outcomes (e.g. one-year
mortality in elderly, functional recovery).

Included studies involve elective abdominal operations (e.g. laparotomies, lower
abdominal surgeries, colorectal procedures, hernia repairs) in adult patients across a
broad age and risk spectrum. Some studies focus on “lower-risk” patients undergoing
relatively straightforward procedures; others include high-risk patients (e.g.
comorbidities, advanced age). Where available, subgroup analyses consider factors
such as ASA status, age, and type of RA (epidural vs spinal).
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In addition to clinical studies, meta-analytic data provide aggregated estimates of
the relative benefit of RA vs GA for pain control, opioid-sparing, and recovery metrics.

Results

Postoperative Pain Control and Opioid Use

Evidence from pooled trials shows that RA is associated with significantly lower
postoperative pain scores compared to GA. Patients under RA consistently report
reduced pain intensity in the first 24—48 hours post-surgery. Importantly, RA is also
linked to markedly lower opioid consumption - with some studies reporting a reduction
of roughly one-third compared to GA groups. Reduced opioid requirement not only
alleviates pain but also diminishes opioid-related side effects such as sedation,
respiratory depression, constipation, and PONV, thereby improving overall patient
comfort and safety in the immediate postoperative period [4].

Postoperative Nausea, Vomiting, and Recovery of Gastrointestinal Function

Because RA reduces the need for systemic opioids and volatile anesthetics, patients
receiving RA tend to have lower rates of PONV versus those under GA. This reduction
in nausea and vomiting supports earlier oral intake and contributes to faster return of
gastrointestinal motility. While data on the timing of first bowel movement are variable
across studies - influenced by surgical factors - there is a consistent trend toward earlier
resumption of oral feeding and gastrointestinal function when RA (or RA-based
analgesia) is employed, compared to GA [5].

Mobilization, Length of Hospital Stay, and Early Recovery

Several studies report that patients receiving RA (or RA + GA) mobilize earlier
compared to those receiving GA alone. Early ambulation - often within 24 hours - is
more frequent in RA groups, facilitating lower risk of postoperative complications such
as deep vein thrombosis, pulmonary complications, and muscle deconditioning.
Correspondingly, the length of hospital stay is generally shorter among RA patients,
with average stays reduced by approximately one day or more compared to GA. This
acceleration of recovery not only benefits patients but also reduces resource use,
hospital burden, and costs [6].

Postoperative Complications and Morbidity

RA appears to confer a lower risk of certain postoperative complications, especially
those associated with systemic effects of GA and opioids. Reports indicate fewer
respiratory and cardiovascular complications, reduced need for intensive care support,
and possibly lower rates of opioid-related adverse events when RA is used.
Hemodynamic stability under RA may be better maintained, reducing the likelihood of
perioperative instability in vulnerable patients (elderly, patients with comorbidities).
Additionally, by minimizing opioid use and systemic anesthetic exposure, RA may
reduce immunosuppression and stress responses, potentially lowering risk of
complications and improving recovery [7].

Long-Term QOutcomes

In the context of major abdominal cancer surgery, pooled data suggest that
perioperative RA (epidural or neuraxial analgesia) may be associated with improved
overall survival compared to GA alone. However, this association does not consistently
extend to reduction in cancer recurrence. The benefits on long-term survival may stem

205



MEDICINE
TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

from reduced perioperative morbidity, improved recovery, and lower systemic stress
rather than direct oncologic effects. Still, evidence remains mixed and limited by
heterogeneity of studies; further rigorous randomized trials are required to elucidate
causality [8].

Discussion

Interpretation of Findings

The aggregated evidence supports several advantages of RA over GA in elective
abdominal surgery, particularly regarding early postoperative recovery, pain control,
reduced opioid consumption, fewer side effects (e.g. PONV), faster mobilization,
shorter hospital stay, and lower complication rates. These benefits align with the goals
of modern perioperative care - minimizing physiological stress, enhancing patient
comfort, optimizing resource use, and enabling rapid return to baseline function [9].

The opioid-sparing effect of RA is especially relevant in the context of the global
emphasis on reducing opioid-related morbidity. Lower opioid requirement not only
reduces risk of respiratory depression and opioid-associated side effects, but also may
decrease postoperative ileus and gastrointestinal dysfunction, which are common
complications in abdominal surgeries [10].

Furthermore, earlier mobilization and reduced hospital stay can decrease exposure
to nosocomial risks (infections, thrombosis), improve patient satisfaction, and reduce
healthcare costs - all important in settings with constrained resources. RA integrates
well into ERAS protocols, which emphasize minimal invasiveness, early recovery, and
enhanced patient throughput [11].

Limitations and Risks

Despite the generally favorable profile of RA, several caveats should be
considered. First, not all abdominal surgeries are suitable for RA alone - complex
procedures requiring extensive manipulation, prolonged duration, or general airway
control (e.g. laparotomies with major viscera mobilization, need for muscle relaxation)
may still necessitate GA, or a combined GA + RA approach [12].

Second, RA is not without risks: potential for hypotension (especially with
neuraxial blockade), incomplete block or failure requiring conversion to GA,
block-related complications (e.g. infection, hematoma), and variable duration of
analgesia. In addition, for some patients - especially those with pre-existing
neurological issues, coagulopathy, or spinal abnormalities - RA may be contraindicated
[13].

Third, the quality of evidence remains heterogeneous: many studies are
observational, retrospective, subject to selection bias, and vary in definition and
reporting of outcomes. The majority focus on short-term postoperative variables; long-
term data on functional recovery, chronic pain, quality of life, or survival remain
limited [14].

Finally, patient satisfaction - while an important metric - is influenced by
psychological, social, and institutional factors beyond anesthesia type, limiting its
reliability as a sole endpoint [15].
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Implications for Clinical Practice

Given the evidence, RA - alone or in combination with GA - should be strongly
considered in elective abdominal surgery for appropriate patients, especially when
aligned with ERAS principles. Institutional protocols may benefit from integrating RA
into standard perioperative pathways, optimizing analgesia, reducing opioid load,
enabling early mobilization, and decreasing length of stay [16].

Patient selection remains crucial: preoperative evaluation should include
comorbidities, risk of RA complications, surgical complexity, expected duration, and
patient preferences. Shared decision-making is essential, with thorough preoperative
counseling about benefits and risks of each anesthesia method [17].

From a resource standpoint, RA may reduce cost per hospitalization (shorter stay,
fewer complications), improve operating theater turnover, and decrease demand on
critical care resources (ICU beds, postoperative monitoring), especially in high-volume
surgical centers or resource-limited settings [18].

Future Directions and Research Needs

To strengthen the evidence base, there is a need for high-quality prospective,
randomized trials comparing GA vs RA (or GA + RA) in various types of abdominal
surgeries, with standardized outcome measures: postoperative pain, opioid
consumption, PONV, time to mobilization, functional recovery, quality-of-life, long-
term morbidity and mortality.

Studies should also examine subgroups of high-risk patients (elderly,
comorbidities), and assess the impact of RA on long-term outcomes (chronic pain,
functional status, survival). Implementation research is needed to evaluate integration
of RA-based protocols in ERAS pathways, cost-effectiveness, and institutional
resource utilization [19].

Moreover, research into multimodal analgesia - combining RA with non-opioid
systemic analgesics, minimally invasive surgery, and optimized perioperative care -
may further improve outcomes [20].

CONCLUSION

Regional anesthesia - alone or as part of a multimodal anesthetic/analgesic regimen
- offers significant advantages for many patients undergoing elective abdominal
surgery. It provides improved postoperative analgesia, reduces opioid consumption and
related side-effects, decreases incidence of nausea and vomiting, promotes earlier
mobilization, and shortens hospital stay. RA may also lower postoperative morbidity
and facilitate faster recovery, aligning well with enhanced recovery protocols.
Nevertheless, the choice between GA and RA must remain individualized, taking into
account surgical complexity, patient characteristics, institutional resources, and
risk-benefit balance.

Given limitations in long-term data, further prospective studies and randomized
trials are needed to better define the role of anesthesia method in influencing not only
short-term recovery but also long-term functional outcomes, quality of life, and
survival after abdominal surgery.
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Summary. The study examined the comorbidity of diabetes mellitus and rheumatic
heart disease. In rheumatic heart disease the presence of diabetes mellitus determines
impairments in the ventilation, moisture excretion, air conditioning, diffusion, and
surfactant-forming functions of the lungs. These functions are largely interrelated,
correlate with pulmonary hemodynamic parameters and respiratory function, and
depend on the degree of hyperglycemia and glycosylated hemoglobin levels, but not
on insulinemia parameters or diabetes duration.

Key words. Rheumatic heart disease, diabetes mellitus, rheumatic heart defects,
comorbidity.

Type 2 diabetes mellitus (T2DM) is a chronic non-communicable disease that has
reached epidemic proportions, it is the most frequent presentation of diabetes and
accounts for 90% of all cases. It is characterized by hyperglycemia resulting from tissue
insulin resistance and relative insulin deficiency. In 2021, 537 million individuals were
affected by T2D and this is predicted to rise to 783 million cases by 2045 [1, 2].
Rheumatic heart disease (RHD) is widespread, and rheumatic heart disease is the
leading cause of all cardiovascular diseases. The incidence of RHD is increasing in
many developing countries. There is also a clear relationship between the prevalence
of this pathology and the socioeconomic status of the patient. Chronic rheumatic heart
disease, caused by heart defects with impaired cardiac hemodynamics, leads to a
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complex of associated syndromes and progressive heart failure [3-5]. The risk of
mortality increases significantly when DM is combined with cardiovascular disease.
The risk of cardiovascular events in patients with DM is three times higher. The close
relationship between the endocrine and circulatory systems is known to lead to
commonality of many mechanisms in the pathogenetic mechanisms of DM and
coronary heart disease. Features of the course of DM against the background of the
chronic course of RHD and the mutual influence of the diseases have been studied
extremely insufficiently. Diabetes and high glucose levels in the blood were associated
with increased risk of aortic and mitral valve calcification. These associations were
partly explained by high triglycerides, high blood pressure, and body mass index.
Hyperglycemia in rheumatic diseases can increase the frequency of heart rhythm
disturbances, changes in chambers and contribute to the progression of circulatory
failure with a deterioration in the quality of life of patients [6-9].

The goal. Evaluation of the course of diabetes in patients with RHD and their
comorbid interaction.

Material and methods. 474 patients with RHD (33% men and 67% women) aged
from 18 to 60 years (on average 40.3+1.19 years) were under observation. Every
second examinee suffered acute rheumatic fever in childhood. The average duration of
the detected heart defect was 17+1.2 years. Mitral regurgitation in various
combinations was detected in 99% of patients, mitral stenosis in 52%, aortic
regurgitation in 70%, aortic stenosis in 17%, and tricuspid regurgitation in 12%. At the
previous stages surgical correction of the heart defect was performed in 42% of patients
with RHD, including mitral valve replacement in 20% of cases, aortic valve
replacement in 23%, and mitral commissurotomy in 57%. Heart failure FC 1 was
detected in 21% of cases with RHD, FC II in 37%, and FC III in 31%. Diabetes mellitus
was diagnosed in 42 patients (9%), significantly exceeding the prevalence of this
endocrine disorder in the population. These patients comprised the first (main) group
of subjects, while the second (control) group included 40 patients with diabetes without
RHD. A comprehensive clinical, instrumental and laboratory examination of patients
was conducted, examining the morphofunctional state of the pulmonary and systemic
circulation, ventilation, moisture excretion, air conditioning, diffusion and surfactant-
forming functions of the lungs, vascular endothelial function, lipid metabolism, lipid
peroxidation and antioxidant defense. Specifically, patients underwent
electrocardiography, echocardiography and Holter monitoring. Spirometry was
performed using a Master-Scope-Jaeger apparatus (Germany) and lung diffusion
capacity was assessed using a Master-Screen-Body-Jaeger (Germany). The air
conditioning function of the respiratory system was assessed using
pneumothermocalorimetry. The respiratory water release rate, surface-active,
relaxation and viscoelastic properties of expiates (ADSA-Toronto apparatus,
Germany-Canada), which characterize the surfactant-forming capacity of the lungs,
were determined. The parameters of total lipids, phospholipids, cholesterol,
triglycerides, high- and low-density lipoproteins, apolipoproteins Al and B, ferritin,
glutathione and ceruloplasmin were studied in the blood serum using the Olympus-
AU-640 biochemical analyzer (Japan). The parameters of diene conjugates,
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malondialdehyde, a-tocopherol, xanthine oxidase, superoxide dismutase and catalase
activities were studied spectrophotometrically and glutathione peroxidase activity in
heparinized blood was analyzed colorimetrically using the Ransel-Randox kits (United
Kingdom). Indicators of vascular endothelial function were studied in blood plasma —
levels of endothelin-1, thromboxane-A2, prostacyclin, cyclic guanosine
monophosphate, P-selectin, E-selectin and homocysteine with the enzyme
immunoassay method (reader “PR2100 Sanofi diagnostic pasteur”, France). Clinical
and laboratory verification of DM was performed with diagnostic criteria and
determination of fasting glucose levels, glucose tolerance test, insulin and C-peptide,
HOMA index and glycosylated hemoglobin. Statistical processing of the obtained
research results was performed wusing computerized analysis of variance,
nonparametric, correlation, regression, single- and multivariate analysis (Microsoft
Excel and Statistica-Stat-Soft, USA). Mean values (M), their standard errors (m),
standard deviations (SD), correlation coefficients, variance tests, multiple regression
tests, Student's t-test, Wilcoxon-Rao and McNemar-Fisher tests and the reliability of
statistical indicators were evaluated.

Results. While the duration of diabetes in the study and control groups was
approximately equal, the age of diabetes onset in Group 1 was significantly higher than
in Group 2. Type 1 diabetes and type 2 diabetes were diagnosed in the study group at
a ratio of 1:5, respectively, while in the control group, the ratio was 1:2. Fasting and
postprandial glucose, insulin, and glycosylated hemoglobin levels were insignificantly
different in patients in Groups 1 and 2. Retinopathy was detected in 81% of all patients
with diabetes, nephropathy in 57%, peripheral polyneuropathy in 60% and
macroangiopathy in 26%. Systolic hypertension was 1.6 times more common in
patients with RHD, while diastolic hypertension was 1.8 times more common.
Peripheral vascular resistance parameters were 16% higher in the study group. They
also had significantly higher body weight, as evidenced by the Quetelet index. In Group
2 the type of diabetes had no effect on clinical signs of the disease, whereas in patients
with RHD, a correlation was found between the severity of peripheral polyneuropathy
and macroangiopathy, but not retinopathy, nephropathy and peripheral vascular
resistance. Levels of total proteinuria, microalbuminuria, beta 2-microglobulinuria,
fibronectinuria, and nitrituria in the study and control groups differed little. Glomerular
filtration rate, estimated using the Cockcroft-Gault formula, was also approximately
the same. The type of diabetes did not affect the overall urinary syndrome in either
Group 1 or Group 2, a similar pattern also applied to individual parameters. While type
IV hyperlipidemia was absent in the control group, it was detected in 43% of cases in
the main group, while type IIA was found in 29% and 10% of patients, respectively.
Blood levels of triglycerides, low-density lipoproteins, apolipoproteins-B, and
prostaglandins E2 and F2 o were significantly higher in the first group, while
cholesterol and diene conjugates were higher in the second group. The type of diabetes
in the main group affects triglyceride, phospholipid, low-density lipoprotein, and
thromboxane-A2 levels, which inversely correlate with glycated hemoglobin levels.
There is a correlation between the concentrations of phospholipids, diene conjugates,
and tumor necrosis factor a with insulin, and triglycerides with glucose. Compared
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with the parameters in patients with RHD without diabetes, there is a reliable increase
in the integral pneumocaloric and pneumothermic indices by 80%, systolic pressure in
the pulmonary artery by 67%, right ventricular cavity by 12%, the ratio of pulmonary
to peripheral vascular resistance by 24% with a decrease in the surface relaxation of
expiratory fluid by 1.5 times, the rate of respiratory water release by 30%,
pneumocaloric capacity by 16%, and the forced expiratory volume in the first second
by 14%. This was associated with the levels of glycemia, glycosylated hemoglobin and
insulin in the blood, as well as with the degree of insulin resistance. According to
univariate and multivariate Wilcoxon-Rao analysis of variance and multiple regression
analysis, the severity of diabetes and the degree of insulin resistance (but not the type
of diabetes) influence pulmonary artery pressure, myocardial excitability and cardiac
electrical conduction disorders, left ventricular systolic and diastolic function, and the
severity of heart failure (HF) [10, 11]. In this regard, the role and importance of
sodium-glucose cotransporter 2 (SGLT2) inhibitors is important. According to current
clinical guidelines for the treatment of heart failure and guidelines for the management
of T2DM, SGLT2 inhibitors are the optimal drug for pathogenetically justified therapy
of this type of comorbidity. The multifaceted effects of SGLT2 inhibitors positively
influence the glycemic profile and nephroprotection, the course of HF with a reduced
risk of hospitalization and cardiovascular mortality and generally contribute to an
improvement in the quality of life and life expectancy [12, 13].

Conclusions. In RHD the presence of DM determines impairments in the
ventilation, moisture excretion, conditioning, diffusion and surfactant-forming
functions of the lungs. These functions are largely interrelated, correlate with
pulmonary hemodynamic parameters and respiratory function and depend on the
degree of hyperglycemia and glycosylated hemoglobin levels, but not on insulinemia
parameters or the duration of diabetes. Monitoring patients with RHD necessitates
targeted assessment to rule out latent diabetes mellitus and isolated insulin resistance,
and the use of metformin and sodium-glucose cotransporter-2 inhibitors in standard
combination therapy for both T2DM and heart failure in RHD.
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OLIHKA PE3YJIBTATIB BITPOBA/’KEHHA
EJJEKTPOHHOI'O PELIEIITA TA POJII HC3Y B
HUADPOBI3ALII OXOPOHHU 310POB’A

Bboaexisebka FOuis MukosiaiBna

CTYICHTKA 4 Kypcy
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HaykoBuii KepiBHUK:

FOxim ["anuna SpocnaBiBHa

PhD, acuctenT xadenpu rpoMaacbKoro 310poB’s
IBaHO-®paHKIBCHKUI HAIIIOHATBHUNA MEIUYHUMN YHIBEPCUTET
M. IBano-®paHKiBCHK, YKpaiHa

Beryn. Cucrema 0XOpoHU 370pOoB’s B YKpaiHl MOCTYNOBO NMPOXOJAUTH €Tamu
nudposizarii, 10 CTalOTh BCe OUIBII MOMITHUMH Ha TpakThill. OJHUM 3 BaXKJIMBUX
€JIEMEHTIB LIMX 3MIH € 3alpOBaUKEHHsI EJIEKTPOHHOIO pelenrta (e - perenta) —
IHCTPYMEHTY, IKUI Ma€ Ha MET1 3pOOUTH IMTPU3HAYEHHS Ta BIAITYCK JIIKAPCHKUX 3aC001B
OUIbLI MPO30PUMH, 3PYUYHHUMH W KOHTPOJIbOBaHUMHU. OCHOBHUM OIEPATOPOM, IO
3a0e3neuye pearizaiito miei Tpancopmaiiii, € HC3VY, sika yepes3 uudpoBy miardhopmy
e-Health xoopaunye odopmieHHs, 00diK 1 peecTpallito PerenTiB B €IeKTPOHHOMY
dbopmari.[1]

Merta. [IpoananizyBaru, sik nisuibHicTh HC3Y BrumHyna Ha BIPOBAKEHHS Ta
PO3BUTOK CUCTEMHU EJIEKTPOHHUX PEIENTIB B YKpaiHi.

Marepiaau Ta MeTOAH.

VY nocnimpxkeHH1 Oyiau BUKOPUCTaH1 Takl MaTeplaiu:

* HOPMATHBHO-IIPABOBI JOKYMEHTH MiHICTEpPCTBA OXOPOHU 3/I0pOB’sl YKpaiHu Ta
HanionansHoi ciy:k0u 370poB’s YKpaiHW, L0 PErVIAMEHTYIOTh BIPOBAIKEHHS
€JIEKTPOHHOTO PELIeTITa;

e odiuiiiHa aHanmiTHYHa 1H(pOpMaIlis Ta CTaTUCTUYHI 3BiTH miatgopmu e-Health
11010 KITbKOCTI BUITMCAHUX Ta MOTAIICHUX PEIICITIB;

* naHl JAepkaBHMX Tiporpam peiMmOypcamii («octymHi mikm» Ta 1HIIHX),
onpumtogaeni MO3 ta HC3YVY;

* odimiiiai myOmikamii Ta moBigomsieHHs HC3Y 11010 TEXHIYHOTO PO3BUTKY
CUCTEMHU;
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* MaTepianu ykpaiHcbkux iH(opmariitnux pecypcis (YHH, MO3, tomo), mo
BHCBITJIIOIOTH BIIPOBAKEHHS €JIEKTPOHHOTO pelenTa y pi3Hi POKH.

MeToau A0CTiIKeHHSA BKJIIOYAJIN:

1. KonTeHT-aHali3 HOPMATUBHHMX aKTiB 1 OQIIIMHUX Jep)KaBHUX 3BITIB IS
BuzHaueHHs poni HC3V y nudposizarii.

2. [lopiBHsUTBHUY aHATI3 — 31CTaBJCHHS 3MiH Y CUCTEMI IPU3HAYCHHS JIIKIB JI0 Ta
iCJIsl BIPOBA/IKEHHS €-pelernTa.

3. Cratuctuynuil anamiz Bigkputux ganux e-Health ams ominku o6csris
BUKOPHUCTAHHSA €-PELENTIB 1 PIBHS IX MOMIMPEHHS Cepel HACEICHHS.

4. MeTton CUCTEMHOTO MiIXO/y JUJIsl OLIHKH BIUIMBY €-pELerTa Ha B3aEMOJIII0 MiX
narieHTaMu, MEAMYHUMU 3aKJIaJaMH Ta alTeKaMHu.

5. Meroa y3arajJbHEHHS, 3aCTOCOBaHMU i1 ()OPMYyBaHHS BHCHOBKIB II0JI0
e(eKTUBHOCTI BOpOBaKeHHs e-perenTiB Ta poni HC3VY y upomy npomeci.

Pesyabtatu. HC3V BuKOHYy€E KITIOUOBY (DYyHKIIIO KOOPJMHALIII: BOHA 3aTBEPIKYE
QITOPUTMH POOOTH 3 € - PELENnTOM, BH3HA4Ya€ HOPMATHUBHI Ta TEXHIYHI YMOBH,
MIJIKJII0Yae anTeku W MeauuHi 3akiaau a0 cuctemu e-Health, a Takox 3abe3neuye
iH(popmaniiiHuil Ta TexHIYHUE cynipoBif. Uepes e-Health cranu noctynaumu He nuie
pelenTH Jisl 3BUYAHUX JIIKiB, aje ¥ JjIsi MEJUKAMEHTIB, K1 paHIllle BUJIaBaIMCs 3a
crenlaJbHUMU OJaHKaMHU — 30KpeMa, NIl HApKOTUYHHUX/TICUXOTPOIHUX 3aCc001B Ta
npenapariB JJig HaliaTuBHOI ponomoru. 3riHo 3 iHpopMmaiiero HC3Y, mnatdopma
MOCTITHO OHOBJIIOETHCS, PO3IIMPIOETHCA CIHUCOK IMpenapariB 1 MeXaHi3MiB, IO
JI03BOJISIE TIOCTYMOBO TIEPEBOJIUTA HA € - PELENTH BCE OUIbIIE BUIIB JIKAPCHKUX
3aco0iB.[2]

Otxe, HC3VY ta e-Health cTBopunu HE0OX1AHY IHCTUTYILIHHY i TEXHIYHY OCHOBY,
0e3 sIKOi MacoBE BUKOPHUCTAHHS €~ pelenTiB 0yJI0 O HEMOXKIMBUM.

IIepeBarm, siki gaja cucrema e-peuentis yepe3 HC3Y:

1. IIpo3opicTh Ta KOHTPOJL TNpPHU3HAYEHBb 1 BIAMYCKY JIKIB: YCi € - pelenTu
(IKCYIOTBCS LICHTPATI30BaHO, IO I03BOJISIE BIICTEKYBATH, CKUIBKH Ta AKUX JIIKIB OyJI0
npusHaueHo i BigmymeHo. lle nmae 3Mory BUSIBISTH 3JIOBKHMBAaHHA, IJIaHYBaTH
MOTpeOu, ONITUMI3yBaTH BUTPATH JIEPHKABHOTO OIOKETY.

2. IoCTYIHICTb JKIB JIs TAI[I€EHTA: TAI[IEHT MOXKE OTPUMATH JIIKU 32 € - PEIEnTOM
y OyIb - IK1{ anTeli, MiIKIYeH1d J0 CUCTEMU — He3aJIeXKHO BiJ TOro, Je pelentT OyB
Bunucanuid. lle 0coO0aMBO BaXIMBO MJIs JIIOJACH, SKI 9acTO 3MIHIOIOTH MICIIE
MPOKMBaHHS a00 )XKUBYTh Y CLIIBCHKIM MICIIEBOCTI.

3. 3pyuHICTb AJI1 MEAMKIB Ta alTeK: JiKapsiM HE MOTPIOHO BUMKMCYBATH ManepoBi
0JIaHKH, BeCTU OOJIIK BPYYHY — yC€ aBTOMAaTM30BAaHO. AINTEKH OTPUMYIOTh YITKI,
CTAaHJApPTU30BaHl JlaHl, M0 3MEHIIyE PU3UK TMOMWIOK, JyOJIFOBaHHS, BTpaT
JIOKYMEHTIB.

4. IlinTpuMKa AepaBHUX MporpaM 1 peiMOypcallii: €-perenT cTaB OCHOBOIO IS
porpam, SIK-OT BIJIIKOJYBaHHS BapTOCTI JKUTTEBOHEOOXITHUX JIIKIB, MaiaTUBHOI
JOTIOMOTH, TICUX1aTpU4YHOTO JiKyBaHHS. lLle poOuTh cuctemy OUIbII COIIATBHO
CIPaBEJIUBOIO Ta aJalITOBAHOIO J0 MOTPeO HACEIECHHS.
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5. MoXnuBICTh OlEpaTUBHOTO MacmTabyBaHHs Ta MojaepHizamii: HC3Y wmae
3MOTY PO3IIMPIOBATH CIHCOK TMperapariB, J0JaBaTH HOBI KaTeropii, ajantyBaTu
cucteMy  J0  motped  yacy  (Hampukiaa, — JoJaTH  3HEOOJIOBAJIbHI,
HAapKOTUYHI/TICUXOTPOITHI, MeIU4HI BUpoOu). Ile cTBoproe rHyuky miatgopmy s
PO3BUTKY OXOPOHHU 3/10POB’S.

IIpo0yieMu Ta BUKJIMKH, SIKI BCe 1€ ICHYIOTh:

1. He Bci anirexu a6o MeIMYHI 3aKjiaju 1ie miakiarodeHi 10 eHealth — e oomexye
OXOIUICHHS, OCOOJWMBO B CUIBCHKIA MICIIEBOCTI YHM PErioHax 3 OOMEKEHOIO
iHppacTpykTyporo. Lle 03Hauae, 10 AeAKi Mai€HTH MOKYTh 3aJIUILIATUCS 32 «CTAPHUM»)
CIIOCOOOM: 3 MAIIEPOBUMHU PELIETITAMH.

2. YactrHa HaceleHHs Ma€ HU3bKY IU(PPOBY IPaMOTHICTh 200 HE Ma€ TOCTYITY 110
InTepuery / cMapTdoHa, TOK OTPUMATH €~ PELENT UM CKOPUCTATUCA HUM MOXKE OyTH
CKJIaJIHO.

3. TexHiyHl Ta Oprasi3auiiHi TPYAHOIIl: HECTaOUIbHUIA 1HTEPHET, BIACYTHICTb
notpioHoi MIC y 3akinani, npobiemMu 3 oOpoOKOI0 JaHUX ab0 KOMYHIKAIIEID MIX
CUCTEMaMHU — yC€ 1€ MOKE€ TaJIbMyBaTH IMPOILIEC.

4. Tlepexonu MK peXUMaMU: JAESKI Jiikapl a00 3akjgagu IIe HE IOBHICTIO
aJanTyBaducs J0 HOBOI CHCTEMH, TOMY BHUKOPHCTOBYIOTH IMAamepoBi perentu adbo
KOMOIHYIOTh 00M1Ba (pOopMaTH, 0 1HOAL MPU3BOAUTH JI0 TUTyTAaHUHU.[4]

BucnoBku. BripoBaykeHHs €JIEKTPOHHOTO pelenTa B YKpaiHi 3a 1HII[IaTUBOIO Ta
koopauHauiero HC3Y crano BaXJIMBUM KPOKOM Yy PO3BUTKY Cy4yacHoi, LU(POBOI,
IPO30pPOi CHCTEMU OXOPOHHU 3/10poB’s. PeanbHi JaHI MOKa3ylOTh, IO € - pelenT
aKTUBHO BHUKOPHCTOBYETHCS, OXOILTIOE 3HAYHY YACTHHY HACEJICHHSI Ta OXOIUICHHS
JKIB, TIABUILY€E AOCTYIHICTh 1 KOHTPOJIb.[3]

Cepen KII0YOBUX MO3UTHUBIB — 3PYYHICTh JJI MALIE€HTIB 1 MEAMKIB, TPO30PICTh
BUJIaHb 1 BIIMYCKIB, MOKJIMBICTD JIEP>KAaBHOTO KOHTPOJIIO Ta 1I0OPOTO TIaHyBaHHS.

Boanodac iCHYIOTh BUKJIMKA — TEXHIYHI, OpraHi3aiiiiHi, i1HQpacTpyKTypHiI Ta
comianbHi. st Toro, mob e - peuent mpaimroBaB e(PEeKTUBHO IJisi BCIX, HEOOXIJHI
3ycwuis 3 OOKy JiepKaBH, MEIUKIB, alTEeK Ta TPOMAJISH: MiJAKIIOYEHHS BCIX alTek,
HaBYaHHS IEPCOHATY, MiABUILICHHS IIU(DPOBOI IPaMOTHOCTI, 3a0€3MEUEeHHS CTa01IbHOT
POOOTH CHCTEMU.

Cunmucok Jireparypu:

1. Odimiitauit caiit HamonansHo1 ciryx0u 3mopoB'ss Ykpaiau (HC3Y). — Pexxum
noctymy: https://nszu.gov.ua/

2. IadopmamiitHo-anamiTiyaa cuctema e-Health. — Pexum  mocrtymy:
https://ehealth.gov.ua/

3. Crarts: «B Ykpaini 3anpoBauiid €IeKTPOHHUM pelenT i BCIX peIenTypHUX
nikiBy. — YHH. — 2023. — 3 kBiTHS.

4. Orasan: «Ilincymku pobotu nporpamu «JloctymHi jikuy 3a 2023 pik». — MO3
VYkpainu. —2024.
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BIIJIUB ®I3MYHOI PEABLJIITALI 3 3BACTOCYBAHHSIM
YIAPHO-XBWJIBOBOI TEPAIIII HA TIOKASHUKHU
BITHOBJIEHHS Y TAIIEHTIB 3 NEPEJIOMOM
MAJIOT'OMIJIKOBOI KICTKH

I'pumynina Hartania FOQpiiBHa,
Kanaunat MeauuHuX HayK, aCUCTEHT
JIHIIPOBCHKUI JepKaBHUN METUYHUMA YHIBEPCUTET

Ouiexcenko Irop OaekciioBu4
Kanaunat MeauuHuX HayK, aCUCTEHT
JIHITPOBCHKUIA J€p:KaBHUN MEAUYHUIA YHIBEPCUTET

Ceipina IBan Ouieropuu

CTYIEHT

MEIUYHUN (aKyIbTET

JIHITPOBCBHKUIA JE€p:KaBHUI MEAUYHUNA YHIBEPCUTET

Pe3tome. 3 MeTOI0 MIATBEPAKEHHS MO3UTUBHOIO BIUIUMBY (PI3WMYHOI peadimiTaiii
MpU 3aCTOCYBaHHI (DOKYCHOI YyJIapHO-XBUJIbOBOI Tepamii Ha MPUCKOPEHHSI TEMITIB
YTBOPEHHSI KICTKOBOTO MO30JIt0, 3MEHILIEHHS OOJI0, BIJHOBJICHHS M'SI30BOI CHJIM Ta
0o0caTy pyXiB YIIKOKEHOT KIHI[IBKHA y TAIIEHTIB 3 TIEPEIOMOM MaJIOTOMIUIKOBOT
KICTKM B paHHBOMY BITHOBHOMY TIEpi0Jil HAMH OYJIO MPOBEACHHS criocTepeskeHHs 20
MaIrieHTiB BikoM 25—-50 pokiB 3 mepesoMOM MaJIOTOMIJTKOBO1 KICTKH.

OcnoBua (N=10) rpymnmna npocneKTUBHOTO TOCHIKEHHSI— MPOXOJuja pa3oM i3
3araJbHOMPUUHITHMHE 3aco0amu  (I3MYHOI peadumTaiii Kypc yAapHO-XBHIbOBOT
Teparii MaJIOrOMIJIKOBOI KICTKH B TTOCTIMOOLTI3aIiiHOMy Tiepiofi. TpuBaicts Kypcy
ckinagana 5 mponenyp YXT 3 mapamerpamu: yactoTa: 4—8 [ MIUIBHICTH MOTOKY
eneprii: 0.15-0.4 m/{/MM?, TUCK- €KBIBAJIEGHTHO 3a3Ha4y€HUM €Hepriam).l1.5-3 Gapu,
KUTBKICTB IMITYJIbCIB - 400 ynapiB 3a ceaHc, - 4acTtoTa npoueayp 1 pa3 Ha THUXK/EHb.

Kontpoarna (N=10) rpynmna peTponpoCneKTUBHOTO JTOCTIHKEHHS (3T IHO JaHUX
aHami3dy ICTOpid XBOpo0), Kl OTpUMYBajla CTAaHAAPTHE JIKYBaHHS 3 MPOTPaMOI0
¢13uuHOi peadimitanii 6e3 poxycHoi YXT.

Bci  mamieHTM NpOXOAWJIM  AHKETYBAaJIbHE OMNMUTYBAHHS IOJAO TPHUBAJIOCTI
3aXBOPIOBaHHS, BUPA3HOCTI O0JIbOBUX BIIYYTTIB, 0OMEXEHHS 00CATY PYyXiB, .

B pesynbrari anamizy Oynau OIliHEH1, TEMIU pereHepallii TKaHWH, 3MEHIIECHHS
00Jb0BOTO CUHAPOMY, MIJBUILEHHS CHJIM M'S31B Ta 00CSry pyXiB B TOMUJIKOBOMY Ta
KOJIIHHOMY CyTJI00aX ypa)XeHOi KIHILIBKH IiJl BIUIMBOM (PI3UYHOI Teparii Ta yaapHO-
XBUJILOBOI Teparmii

[Ticas mpoBeneHOro JiKyBaHHS y TMAalll€HTIB OCHOBOI Ipynu OYJO JOCSTHYTO
JIOCTOBiIpHE O1JIbIIIE MPUCKOPEHHS TEMITIB YTBOPEHHS KICTKOBOTO MO30JIIO0, JOCSITHYTO
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CTIMKUI MO3UTUBHUMN €(deKT y 3HIKEHHI OO0, Ta MiABUIICHHI M'S30BOi CHJIM Ta
00csTy pyXiB, Y MOPIBHAHHI 3 KOHTPOJIBHOIO TPYIIOI0

JlocmipKkeHHsT TIOKa3ajio, M0 METOJA YAapHO-XBUJIBOBOI Tepamii B (OKYyCHOMY
BapiaHT1 BUKOHAHHSA, K YacCTHHA KOMIUIEKCHOI (13udHOI peabimrarliii 3abe3nedye
BUCOKY KIIHIYHY €(QEeKTHUBHICTh Ta € MPOIIaKTUYHUM IIOJI0 PU3UKY 3aTPUMKH
KOHCOJIaIlli B Teparii Malli€HTiB 3 MepeioM MajJorOMUIKOBOT KICTKH.

Knrwouosi cnosa: peabimiTamisi, yJapHO-XBUJIHOBA Tepallis, IMEPEIOMHU KiCTOK
TOMLJIKH, OpTOIeIis, pi3ndHa METUITHA.

3B's130K ny0Jikanii 3 IIAHOBUMH HAYKOBO-I0CJiTHUMH Po00TaAMM.

Po6orta BukoHaHa Ha kadenpi (pizuyHOoi pealOuriTalli, CIOPTUBHOT MEIULIMHU Ta
BaJICOJIOT11 J{HIMPOBCHKOrO AEP:KaBHOTO MEIUYHOTO YHIBEPCUTETY Ta € (hparMeHTOM
HayKOBO-IOCHIAHOI Temu «Menuune, (i3i0TepaneBTUYHE Ta €pProTeparneBTUUYHE
3a0€3MeUYeHHs] CIOPTUBHUX, O3J0POBYMX Ta pealLTITAIIMHUX TPEHYBaHb» (HOMED
nep>xkaBHoi peectpaiii 0121U114435).

Bcemyn. JlikyBaHHS TIEpesIOMIB KICTOK 1 1X HACHIJKIB — aKkTyajlbHa Mpolsiema
CydacHOi TpaBMaToJOTii 1 opTomeaii, 1e OOyMOBJIEHO TPUBAIMUMH TEpPMIHAMU
JKYBaHHS TPaBMATOJOTIYHUX XBOPHUX, YACTOTOIO YCKJIAIHEHb Y BUTJISI MOBIIBHO
3pOITyBaHUX IEepPeIOMiB KICTOK. HacToTa 3aTpUMKH KOHCOiAaIli KICTOK CTAaHOBUTD Y
cepeaaromy Bix 2% 10 10% ycix nepenomiB romiaku. [le Moxe npuBecTy A0 CTIMKOT
BTpaTH npare3natiocti, 1y 11,4-21,7% BunaaxiB € NpUYUHOIO 1HBAJIITHOCTI AIIEHTIB
[1-6].

bepyun 10 yBarm 4yacToTy MepeioMiB KICTOK, TPUBANICTh JIKyBaHHS, TEPMIHU
HeTpale3aTHOCTI, EKOHOMIUHI BUTPATH Ha JIIKYBaHHS MAIlI€HTIB, CJI1JI BIAMITUTH, 110
naHa mpoOjemMa Mae COLladbHO-€KOHOMIYHE 3HAYEHHS Ta BHMAarae 3acTOCYBAHHS
paHHILOTO Moyatky (Hi3uyHOi pealOumiTallii: HaA TOCHITAJLHOMY €Taml B
nocTiMoOuTI3aIlifHOMy mepiofl Ha rocmiTaibHOMy etami. ®dopmu  PizuyHOi
peabumiTailii: paHKOBa Tirl€HIYHA TIMHACTHKA, 3aHSATTS TEPANCBTUYHUMHU BIIPABAMHU
3arajJbHO-PO3BHBAIOYMMHU Ta CHEIllaIbHUMHU, CAMOCTIMHI 3aHATTS 3a MPU3HAUYCHHIM
JiKaps, OMOMAararTh 3MIITHUTH M S3M BChOTO Tia, MOKPAIIUTH KOOPAMHAIIIO Ta
piBHOBary. [1,3,5].

CyyacHUM HampsMKOM amapatHoi ¢iziorepanii € yJapHO-XBWJIHOBA Teparis
(VXT), sixa 3aCTOCOBYETBHCH SIK METO/1 JIIKYBAHHS BXKE€ J1arHOCTOBAHO1 CITOBUILHEHOT
KOHCOJI11a111i 400 HEe3pOIIEeHHS MepesIoMiB. 3aBIsIKU aKTUBAIlil 010XIMIYHUX MPOLIECIB
B JIUISHII BUKOPUCTAHHS (DI3MYHOTO METOY Ta MiJBUIICHHS PEAaKTUBHOCTI OpraHi3My
el METOJ CKOpOYYy€e€ TEPMIHU JIKyBaHHS Ta 3MCHIIYE MEIUKaMCHTO3HE
HaBaHTaXXE€HHS Ha opraHi3m. [7-10, 12].

3a ocranHiMu nanuMu, Y XT € epekTuBHOWO K NpodUIaKTHYHA Mpoleaypa AJis
BCIX TOCTPUX TMEPEIOMIB, BKIIIOUAIOUH TIEPEITIOMHU TOMIJIKH, Y TOi KaTEropii Maii€HTiB,
K1 MaroTh (HaKTOPU PUBMKY 3aTPUMKK KOHCOJIJAIi (HampUKIaa: HepallioHaIbHE
XapuyBaHHS, TpUBajga Tepamisi CTEPOiTHUMU TOPMOHAMHU, AHTUKOATYJISTHTAMH,
MIPOBEICHHS TPOMEHEBOI Tepalrtii, IlyKPOBHi J1a0eT, KypiHHS, OCTEONOPO3, IEPEHECEHI
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iH(pEeKIiiHI Tpolleck — IHEBMOHIi, omiku). B Takux Bumagkax IO Teparii
3ano0iraHHs mepexo/ry TOCTPoi TpaBMU B XpOHIUHY npobiemy. [7-11,14].

Icnye nBa BapianTu mpoBefeHHs Y XT, 3aleKHO BiJi OCHOBHUX THIIIB
IPUCTPOIB I TeHepallli yIapHUX XBUJIb: padiaibHi Ta chokycoBaHi. PagianbHl XBUII
PEKOMEHIYIOTh ISl JIIKYBaHHS TOBEPXHEBUX CTPYKTYp, a C(OKYCOBaHI XBHII
KOHIIEHTPYIOTh €HEPril0 B KOHKPETHIM TOuYlll, 3JaTHOI MPOHUKHYTH Ha TIHMOUHY
KUTBKOX CAaHTUMETPIB y M’si3aX Ta MicIi nepeiaomMy Kictku [13,15].

dokycHa ynapHo-xBuiaboBa Tepamis (DYXT) BBakaerbcsi €)EKTUBHOIO TIpHU
JIKyBaHHI CKJIaJHUX CTaHiB, 30KpeMa MmpoOjeM 13 3aroeHHsM KicTok. [lpu
He3poueHH X KicTok edektuBHicTh DY XT moxke csaratu 85%. Komdopt ta Gesneka
MPOLIETypH JUIsl MAalli€eHTa 3a0€31e4y€eThCs 3aBAsKA MIHIMAJIBHOMY BIUIMBY Ha IIKIPY
Ta (DOKYCYBaHHIO €HEprii, Ika HE PO3CIIOE€ThCS HA MOBEPXHI WIKIPH, TOMY OOJIbOBI
BIIUYTTSI HA LIKIpPI Ta M'AKUX TKaHMHAX MiHIMaibH1 [16,17].

Mema pobomu: BUSABUTH TMPUCKOPEHHS TEMIIIB YTBOPEHHS KICTKOBOTO MO3OJIO,
3MEHIIIEHHSI 00JT10, BI/ITHOBIICHHS M'SI30BOi CUJTU Ta 0OCTY PYXIB YIIKOJKEHOT KIHITIBIII
y MAalll€HTIB 3 TMEPEeJIOMOM MaJIOTOMUIKOBOI KICTKM B PaHHbOMY Mepiofi (pi3uyHOi
peabumiraiii mnpu 3acTOCyBaHHI  (POKYCHOI  yJIapHO-XBWJIbOBOI  Teparii Ha
rOCIHITAIbHOMY €Tarli.

06’exkm  OocniddxcenHs: Tpollec peadOULTITAIlli TMAalli€HTIB 3 EepEIOMOM
MaJIOrOMIJIKOBOT KICTKH B pAaHHBOMY NepioAl Pi3uyHOi peadimiTallii Ha TOCHITaJIbHOMY
eTani.

llpeomem Oocnioxcenus: TEeMIU YTBOPEHHS KICTKOBOTO MO30JI0, JIMHAMIKa
3MEHIIEHHS 0O0Jt0, BIJHOBJIECHHS (YHKIIM XOAW, y TMAalIEHTIB 3 MEPeToOMOM
MaJIOTOM1JIKOBOT KICTKH 11 4ac (i3udHO1 peadimiTallii 3 BKIFOYEHHSIM METOY YIapHO-
XBUJIbOBOI Tepartii.

3aeoanus 0ocnioxcenms

1. Bu3HaunTtu AWMHAMIKY 3MEHIIEHHS IOKa3HUKIB OOJII0 3a CTaHIApTH30BAHOIO
Bi3yaJIbHO-aHAI0T0BOI0 miKkanow BAILL; nuaaMiky ckopodeHHs TepMiHy (GOpMYBaHHS
KICTKOBOTO MO30JIsI 1 BITHOBJICHHSI CHUJIM M'SI31B Ta 0OCSTY PyXiB - Ha €Tari paHHbOI
pealimiTalii malieHTiB 3 MePeIOMOM MaJIOTOMIUIKOBOI KICTKH 3 BKIIFOUCHHSM METOIY
yAapHO-XBWJIBOBOI Teparnii 3a POKYCHUM METOIOM.

2. IlintBepautu nmouinbHICTh BukopuctaHHa YXT B komruiekci 3aco0iB P
IUISIXOM OILIIHKK JUHAMIKM TOKa3HUKIB OOJI0, CKOPOYEHHS TepMiHy (QOopMyBaHHS
KICTKOBOT'O MO30J110, 301JIbIIIEHHS M'sI30BO1 CHJIM Ta 00CSTY pyXiB

Merta npocjigeHHsl. BUSBHTH TPUCKOPEHHS TEMITIB YTBOPEHHS KICTKOBOTO
MO30JI10, 3MEHIIEHHS 00JI10, BITHOBJICHHS M'sI30BO1 CHJIM Ta 00CATY PyXIiB, Y NAIIEHTIB
3 MIEPEJIOMOM MaJIOTOMUJIKOBOI KICTKM B paHHbOMY Iepioal (pi3nyHoi peadimitaiiii Ha
roCHITAIbBHOMY €Tarli IMiJi BINIUBOM (Pi3WYHOI Teparii Ta yAapHO-XBWJIbOBOI Teparnii

Marepianu i memoou.

06 ’exm docnidicenHs: porec peadiTiTallii HamieHTiB 3 3aTPUMKOI0 KOHCOJTI Tarii
MEePEIOMIB MAJIOTOMUIKOBOI KICTKM B paHHbOMY Tepioai (izuyHOi peadimiTarii Ha
rOCIITalbHOMY €Talll .
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IIpeomem Oocniddicenns: TEMIIA YTBOPEHHsSI KICTKOBOTO MO30JI0, JWHAMiKa
3MEHIIIEHHS OOJI0, 3 BIJHOBJICHHSIM M'SI30BOi CHUJIM Ta OOCSATY PYXIB y MAIll€HTIB 3
MepeIOMOM MaJIOTOMIJIKOBOI KICTKH TIiJl 4Yac (i3uyHOi peadimiTalii 3 BKIIOYCHHSIM
METO/y YJIapHO-XBHJIHOBOI Tepartii.

3asoarnns docnioxcents BUSHAYUTH JTUHAMIKY 3MEHIIIECHHS IMOKa3HUKIB OOJI0 3a
CTaHJApTHU30BaHOIO  BI3yaJbHO-aHAJIOTOBOIO  IIIKAJOK, MPUCKOPEHHS TEPMIHY
dhopMyBaHHS KICTKOBOT'O MO30JIsI, 301IBIIIEHHS M'I30BOI CHJIM Ta OOCATY PYXIB Y
MAIiEHTIB 3 MEPEJIOMOM MaJOTOMIIKOBOI KICTKM Ha €Tali paHHbOI peadlmTalii mpu
3aCTOCYBAaHHI KOMILIEKCY (i3uyHOi peabumiTaiii 3 BKIIOYEHHSIM METOAY YAapHO-
XBUJIbOBOI Teparii B GOKyCHOMY BapiaHTi BUKOHAHHS.

3 METOI0 03HAHOMJIEHHS 31 CTAHOM JIOCIIIPKYBaHOTO MUTAHHS HAMU OYJI0 BUBYCHO
1 TMpoaHaJi30BaHO CHEMiaibHy HAYKOBO-METOAWYHY JTepaTypy 3 TNHTaHb
BUKOPUCTaHHA 3aco0iB (i3MYHOI peaduriTalii, y TOMY YHCIl YIapHO-XBUIBOBOI
Tepanii Mali€eHTIiB 3 MepeaaMaMu KICTOK TOMUIKY Ha TOCHITAIbHOMY €Talll.

JlociipkeHHsT TPOBOAMIIOCH Ha 0a3i MichKo1 JtikapHi Ne9 M. Kam’sHCbKe,

Y #pomy Opanu yuyacth 20 marieHTiB BikoM 25—50 pokiB (cepenHiii Bik — 35,3 +
2,5 poKiB) 13 IEPEIOMOM MAJIOTOMUIKOBOI KicTKH. [lalieHTaM Ha rociiTalbHOMY €Tarli
BUKOHYBAJIOCh ONEpaTUBHE BTPY4YaHHS, MPOBOJWIACH TilcOBAa 1MOOLII3allis,
MeJIUKaMEeHTO3Ha Teparis, ¢izuuna peadumiTaris. [licas 3HATTS TiNCOBOI MOB’A3KU
yepe3 14 nHIB malieHTaM MPOBOJAMBCS PEHTTEHOJIOTIYHUN KOHTPOJIb JUIS OLIHKU
CTYNEHs KICTKOBOTO YIIIJIBHEHHS Ta JWMHAMIKM KOHCOJIJAlli MeperoMy Ta
npoBoAMIack OKYCHaA yIapHO XBHIIbOBA Teparlisi.

Byno ctBopeHo 11Bi rpymnu:

OcHoBna (N=10) rpynmna npocrneKTUBHOTO JOCIIKEHHSI— MPOXOJUIa Pa3oM i3
3araJbHONPUMHATUMHM 3aco0amu  (i3uyHOi peadimitamii kKypc ¢GokycHoi YXT
MaJIOTOMUJIKOBOi KICTKM B TOCTIMOOUTI3AIIHHOMY TIepioJ MPUIIAOM  yAapHO-
xBUJIboBOI Tepanii RPW. Tpuanicte Kypcy ckinaaana 5 npouenyp ¢pokycHoi YXT 3
napameTpamu: yactoTa: 4—8 ['1 minbHIcTh OTOKY eHeprii: 0.15-0.4 mx/Mm?, THCK -
€KBIBaJICHTHO 3a3HAYEHHUM eHeprisMm - 1.5-3 Oapu, KUIbKICTh iMITyJbeiB - 400 ynapis
3a CeaHC, - 4acToTa mpoueayp 1 pa3 Ha THXKIEHb.

Kontponbaa (N=10) rpynma peTponpoCrneKTHBHOTO IOCIHIIKEHHS (3T1IHO
JAaHUX aHaJI3y 1CTOpPiit XBOPOO), K1 OTPUMYBaJIa CTaHAAPTHE JIIKyBaHHS 3 IPOTPaMOIO0
¢b13uuHOi peabimiraiii 6e3 ¢poxycHoi YXT.

Bci maiieHTH TOpOXOJIWIM AaHKETYBajlbHE ONUTYBaHHS IOAO CYO’ €KTHBHHX
BIIUYTTIB. AHKETa BKJIIOYAIHM MUTAaHHSA NPO TPUBAIICTh 3aXBOPIOBAHHS, BUPA3HICTh
00JLOBUX BIAYYTTIB, 0OOMEKEHHS pyXJIMBOCTI, IEPEMIIIICHHS.

Jlo kpuTepiiB BKIIOYEHHSI HaJEXaJld: MALIEHTH 3 i30JbOBAHUM IEPeJOMOM
MaJIOTOMUJIKOBOI KiCTKM:

J1o KpuTepiiB BUKIIOUEHHS HaJEKaJIM Malll€EHTH 3 MePeJIOMOM KiCTOK rOMiJIKH 3i
3MillleHHSAIM a00 MmepeioM JABOX KiCTOK.

B pesynbpraTi anamizy Oynd OIliHEHI TEMIMH pereHeparii TKaHWH, 3MEHIIECHHS
00Jb0BOTO CUHAPOMY, MIJABUILEHHS CHJIM M'31B Ta 00CSry pyXiB B TOMIJIKOBOMY Ta
KOJIHHOMY CyTjo0ax ypaKeHOi KIHIIBKHM IiJ BIUIMBOM (i3W4HOi peadimitamii 3
BKJIFOUEHHSIM yIapHO-XBWJILOBO1 Teparrii B JOKyCHOMY BapiaHTI BUKOHAHHS
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Cratuctiuuny 00poOKy MpOBEIEHO 3 BUKOPUCTAHHSM MTPOTPAMHOTO 3a0€3MeUeHHS
Microsoft Excel.

Ouinka e(eKTUBHOCTI JIKyBaHHS 31MCHIOBAjJach 3a JIONMIOMOTIOK METOJIB:
Bi3yaiibHO-aHanoroBoi mikaiu (BAILI) nis BU3HaueHHS 1HTEHCHBHOCTI OOJHOBOIO
CUHPOMY; AaHKETYBaHHS; PE3yJIbTaTiB PEHTI€HOJIOTTYHOT'O KOHTPOJIIO, SIKUiA JJ03BOJISIE
CIIOCTEpIraTH 3a mpoiecoM (GopMyBaHHS KICTKOBOTO MO30JIS.

O1iHKy: M’S30BOi CHJIM YPa)K€HOI KIHIIIBKM MPOBOJMIM 32 JIOMIOMOTOIO TECTY
MMT,

OuiHky :06cdry pyxXiB B TOMIJIKOBO-CTOIHOMY Ta KOJIIHHOMY CyTJIObi
IIPOBOAUJIA METO40M rOHIOMeTpi],

3a pesyibTaTaMu OLIIHIOBaHHS OO0JIbOBOTO CHHApoMY 3a mmkaior BAIIL micns
KypCy JiKyBaHHs 3a CTaHJAApTHUM MPOTOKOJIOM B KOHTPOJIBHIM Ipymi cepeaHiit 6ai
IHTEHCUBHOCTI OOJII0 3MEHIIUBCS 3 5 0aiiB 10 moyatky (i3uyHOoi peaduritaii 10 2,5
+1,02 (p<0,05), TOal SIK Y OCHOBHI{ IpyIli, 3 3aCTOCYBAHHSIM B KOMIUIEKC (PI3UYHOI
peabumitamii YXT, nel nmokasHuk omiHtoBascs sk 1,3 £1,01(p<0,05).

HocmimpxenHs 3a tectoM MMT mnoka3ano 3pocTaHHs NOKa3HHKA CUJIM M'S3IB 3
3,240,4 6aniB 1o kypcy ¢izuunoi peadimiTanii go 4,5+0,3 6anis (p<0,05) B OCHOBHI
rpyni Ta 10 4,0+0,1 (p<0,05) y KOHTpOABHIHN Tpyi;

Pe3ynbratv peHTreHOJIOTIYHOIO KOHTPOJIIO (POPMYBaHHS KICTKOBOIO — MO30JId,
MoKa3ajia CKOpOUEHHS TEPMIHY LIbOTO Tpoliecy, sikuii ckinanas 34,5+1,4 nui (p<0,05) -
B OCHOBHiH rpyni Ta 42,0+1,9 (p<0,05) - y KOHTPOJIBbHI IpyIIi;

Pesynbrat ronioMmerpii mokazanau HaOJIMKEHHS OOCSTY PYyXiB JO HOPMaJbHHX
MOKa3HUKIB: KUK 30UTBIIKUBCSA TPH 3THHAHHI KOJIHHOMY cyrino6i 3 11 rpax. mo
14,5+0,4 (p<0,1) - B ocHoBHi# rpymi, Ta 10 10,7+0,3 (p<0,1) — B KOHTPOIBHIH TPyIIi;
MIPY PO3TUHAHHI KOIHHOMY ¢yTy1001 3 118 rpan. mo 135+1,1 (p<0,1) - B OCHOBHIii rpy1i
ta 127+2,3 (p<0,1) - B KOHTPOJIbHII TpyIi; NPU 3TMHAHHI Y T'OMIJIKOBO-CTOMHOMY
cyrno6i: 3 18 rpan. go 24+0,1 (p<0,1) - B ocHoBHi# rpymi Ta 10 21+1,4 (p<0,1) - B
KOHTPOJIbHINM TPyIl; TPU PO3TMHAHHI Y TOMUJIKOBO-CTOITHOMY Cyriio0i: 3 19 rpaa. no
27+1,2 (p<0,1) B ocHOBHi# rpymni Ta 24+1,4 (p<0,1) B KOHTPOJIBbHI TpyTIi.

Ha ocHoOBI oTpuMaHuX AaHUX C(POPMYJIHOBAHO BUCHOBKH IIOAO MiATBEPKEHHS
edexTuBHOCTI nmporpamu (pizuuHoi peadbimiTalii 3 3actocyBaHHsM Y XT mari€eHTiB 3
IIepeIOMOM MaJIOTOMIJIKOBO1 KICTKH B TTOCTIMOOLT13a1iiHoMy Tiepiofi. I{e mo3ponmio
3pOOWTH BUCHOBKM TMPO AaKTyaJIbHICTh 3aCTOCYBaHHS MPUHIMUMIB  (Pi3UYHOI
pealuiTalii, KOMIUIEKCHOTO MIIXOAY Ta PaHHBOIO MOYATKy Ta €(PEKTUBHICTh BILIUBY
VYXT B mporpami ¢i3u4HOi peabimiTaiii.

BUCHOBKMN:

1. 3acTocyBaHHS KOMIUIEKCHOI TTporpamMu (Gi3M4HOI peadbimiTaiii 3 BKIIOYSHHSIM
yJIapHO-XBHWJIbOBOI Tepamnii B (POKyCHOMY BaplaHTI BUKOHAHHS CHPHUSIIO 3MEHIIEHHIO
00JIbOBOTO CUHAPOMY, TT1JIBUIIICHHIO M'SI30BO1 CHJIM Ta 301IBIIIEHHIO 00CATY PYXiB.

2. Meroa ynapHO-XBWJIbOBOI Teparii B ()OKyCHOMY BapiaHTI BUKOHAHHS, SK
yacTMHA KOMIUIEKCHOI (i3uuHOl peabimitamii 3a0e3nedye BHCOKY KJIIHIYHY
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e(eKTUBHICTh Ta € MPO(ITAKTUYHUM IIOA0 PU3UKY 3aTPUMKU KOHCOJIIAI] B Tepamii
MAIlI€HTIB 3 TMEPeIOM MaJOTOMIUJIKOBOT KICTKH.

IlepcneKTHBY MOJATBIIHX T0CTiTKEHD.

BnpoBamxennss nporpamu  ¢gizuuHoi peaOimitamii 3 3actocyBaHHaM YXT B
(hOKyCHOMY BapiaHTI BUKOHAHHS Yy TAaIllEHTIB 3 TPYNHU PU3UKY YMOBUILHEHHS
KOHCOJaIli TepesioMiB Ma€ TEPCHEKTHBU JIOCTIHKEHb IPUCKOPEHHS TEMIIiB
pereHeparlii TKaHWH Ta MPUCKOPEHHS BiTHOBJICHHS MOBCSIKIEHHOI aKTUBHOCTI
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CYYACHI ACHEKTHU MEJJMYMHOI 1OIIOMOI'U B
YKPAIHI: IPABOBI ACHEKTH

300poBcbkuil Onekcanap

T.B.0. nupexTopa 1Y «IHCTUTYT HEBiAKIaAHOT
1 BimHOBHOI Xipyprii iM. B.K. I'ycaka HAMH
VYkpainn», K.MeJI.H., JiKap-ncuxiaTp

Kyab0aka Onena MukoJsaiBHa

HaykoBwuii criiBpoOITHUK BiAIUTY 3arajJbHOL

xipyprii 1Y «IHCTUTYT HEBIIKIIATHOT 1

BiHOBHOT Xipyprii iM. B.K. I'ycaka HAMH

VYkpaiawy, nikap kapaionor Y «[onoBuuit

MEIUYHUM 1IeHTp MiHicTepcTBa BHYTPIIIHIX CIIpaB Y KpaiHm»

Meabuuk Tamapa
Mosnoammii HayKoBHi CIiBPOOITHUK BIAAUTY 3arayibHOi Xipyprii 1Y «lHctutyT
HEeB1JIKJIaIHOT 1 BiqHOBHOI Xipyprii iM. B.K. I'ycaka HAMH VYkpainu»

Kyab0aka Tersina BosioaumupiBHa
BUKJIa/1ay [priiHCHKOTO (haxOBOTO KOJIEJKY €KOHOMIKH Ta MpaBa

CydacHa akTyaJIbHICTh NUTAHHS HaJaHHS MEIWYHOI JOTIOMOTHM KOMOaTaHTaMm €
HAJ3BUYAITHO BAKJIMBUM Yy Yacu CbOrojieHHs. Tak, y 3B’s13Ky 13 BBEJIEHHSAM BOEHHOTO
CTaHy B KpaiHl MO MNPUYMHI MOBHOMACIITA0OHOTO BTOPTHEHHS KpaiHW arpecopa —
pociiicbkoi denepaliii B YKpaiHU KUTBKICTh BIHCHKOBOCTY>KOOBI[IB 30pOMHUX CHII
VYkpainu, HaumionaneHoi rBapaii Ykpainu 30UIbIIMIIOCE B AECITKU pasiB. Haxaib,
KUTBKICTh TIOPAHEHUX, 0C10, SIKI 3a3HAJIM IIKOAMW 3/I0POB’I0 B XOJ1 BIMCHKOBHUX Jiif
TaKO0 30LIbIIMIIOCH B TEOMETPUYHIN MPOrpecii B HE HAKpaIly CTOPOHY.

Tak, BICBKOBI OTPUMYIOTh MEIWYHY AOMOMOTY Ta MPOXOJATH JIIKyBaHHS, SIK B
MEIUYHUX 3aKjafax CTPYKTyp 30podHMX cuil YKpainu, MiHICTpecTBa BHYTPIIIHIX
cripaB YKpaiHu Tak 1 MUBUIBHUX MEIMYHMX 3aKjIagax YKpaiHu, MEIUYHUX 3aKIa/iB 3a
MexxamMu Kpainn. Ha nmanuii wac 3arajgpbHa KUIBKICTH BIMCHKOBOCIYXOOBIIIB, SKi
MPOXOJATh JIIKYBaHHS € HEBIIOMHM. 3aKOHOJAABEIlb PETYJIOBaB MPaBOBE IMOJE, SKE
PETYJIIOE eTamny Ta MPUHIUIH HaJIaHHS MEIMYHOT JOTTOMOTH, (J1HAHCYBAaHHS JIIKYBaHHS
BIMCHKOBOCITYKOOBIIIB.

[TpaBo BiiCHKOBOCTYOOBILIIB Ha OXOpPOHY 3/I0pOB'S Ta MEIUYHY JOMOMOTY
rapantoBaHo B cT. 12 3akony VYkpainu «IIpo comianbHMii 1 NPaBOBHUMA 3aXHCT
BIMCHKOBOCITY0OBIIIB Ta WIEHIB iX ciMei». TypOoTa rpo 30epexeHHs Ta 3MILHEHHS
3I0pOB'st  BIMCHKOBOCIYXOOBIIIB — OOOB'A30K KOMaHAUPIB (HAYAJHHUKIB).
Bianosinxo 5o n. 12 CratyTy BHYTpillIHbOI city k01 30poitnnx Cun Ykpainu, npo Bce,
[0 CTaJoCs 3 BIMCHKOBOCITY>KOOBIEM 1 CTOCYETHCS BUKOHAHHS HHUM CIY>KOOBUX
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00OB'SI3KIB, BICHKOBOCITYKOO0BEIb 3000B's13aHUI JIOTIOBIIATH CBOEMY
0e3rocepeIHbOMY HaYaJIbHUKOBI, KpPIM TUX OOCTaBHH, II0A0 HAJaHHS SKHUX € MpsiMa
3a00poHa y 3aKOH1 (TaEMHHIIS CIIOBiJi, JIKApChKa TaEMHUIIA, MTpodeciiiHa TaEMHULIS
3aXMCHUKA, TAEMHHUIISI HAPATIOi KIMHATH TOIIO).

Ha cramionapue JiKyBaHHS 1032 pPO3TAlllyBaHHSIM BIMCHKOBOI YaCTHUHU
BIMCHKOBOCITYKOOBIII HAIIPaBJISIOTHCS 3a BUCHOBKOM JIIKapsl BIHCHKOBOI YaCTHHH, a
JUISE TIOJIaHHA HEBIAKIAAHOI JOMOMOTM 3a BIJACYTHOCTI JIIKapsi — YeproBUM
denpamepomM (caHITaApHUM 1HCTPYKTOPOM) MEIWYHOTO IYHKTY 3 OJHOYACHUM
JOTIOBIJAHHSIM TPO II€ HAYaJIbHUKOBI MEAMYHOI CIY>KOM 1 4eproBOMy BiMCHKOBOI
gacTuHH. J{0 JKyBadbHUX 3aKJIaJiB XBOP1 JOCTABISIOTHCS y CYMPOBOII (hembamiepa
(ca"iTapHOTO 1HCTPYKTOpA). BiiChKOBOCITY»OOBIII MalTh MPaBO Ha OE30IUIATHY
KBaII(PIKOBaHYy MEIUYHY JOMOMOIY VY BIHCBKOBO-MEIWYHUX 3aKJIaJaX OXOPOHH
310poB's. 3a BIACYTHOCTI 3a MICIEM MPOXOJKEHHS BIICHKOBOI  CIIyKOH
BIMCHKOBOCITYOOBI[IB  BIHCHKOBO-MEIWYHUX 3aKJIAJIB OXOPOHH 3JI0POB'S UM
BUIMOBITHUX BUIJIUICHh a00 CHEIIaJIbHOTO0 MEIUYHOTO OOJaJHaHHSA, a TaKOX Yy
HEBIIKJIAIHUX BUMAJKaX MEJUYHA JIOTIOMOTa HAJA€ThCs JIepKaBHUMU a0o
KOMYHaJIbHUMH 3aKjaJiaMl OXOPOHHU 3JI0pOB'sl 32 paxyHOK MiHicTepcTBa 000pOHU
VYkpainu, IHIIUX YTBOPEHUX BIAMOBIIHO JI0 3aKOHIB YKpaiHU BIHCHKOBUX (POPMYyBaHb
Ta MPaBOOXOPOHHUX OPTaHiB. Y mepio Jiii BOEHHOTO CTaHy BIACHKOBOCITY>KOOBIII, K1
Opanu Oe3mocepeHIO y4acTh y 3JA1MCHEHHI 3aXO0/1B, HEOOXITHUX Il 3a0e3meueHHs
000poHH YKpaiHu, 3aXUCTy O€3MEeKH HACENEHHS Ta 1HTEPECIB JAEP>KaBU Y 3B'SI3KY 3
BIMCHKOBOIO arpeci€ro pocCiMchbKoi (¢enepainii npotu YKpaiHu, nepeOyBarouu
0e3rocepeIHbO B pailoHax 3/11MCHEHHS 3a3HAYEHUX 3aX0/1B, MOXKYTh OyTH HampaBJIeHI
BI/IMOBIJTHO 10 BUCHOBKY BIMCHKOBO-JIIKAPCHKOI KOMICIT /ISl TOAAIBIIIOTO HAJAHHS M
MEIUYHOI JOTOMOTH a00 TMPOBEACHHS MEIUKO-TICUXOJIOTIYHOI peadimiTauii 10
MEIWYHUX 3aKJajiB, pO3TAlIOBaHUX 3a Mexamu VYkpainn. Ha 3a3HaueHux
BIICHKOBOCITYOOBI[IB Ta CYNpPOBOKYIOUMH iX MEAUYHMA TE€PCOHAN  HE
MOIIMPIOIOTHCS OOMEXKEHHSI 11010 BUI3y TpOMaJIsiH Y KpaiHu 3a MexXi YKpaiHu.

3rigno 3 1. 20 [lopsinky HampaBlieHHS TPOMaJIsiH Y KpaiHy Ha JIIKyBaHHS 32 KOPJIOH,
3aTBEPKEHOTO ITocTanoBorO KMY Nel1079, MOPSIAOK HaJJaHHSI
BIMCHKOBOCITYKOOBIISIM, fKI Opanu Oe3Mmocepe/HI0 ydacTh Yy 31MCHEHHI 3axXO/liB,
HEOOXITHUX 71l 3a0e3neueHHs 000poHM YKpaiHW, 3aXUCTy Oe3NeKH HaceJIeHHsS Ta
1HTEpECiB JIepKaBU y 3B'SI3KYy 3 BIHNCHKOBOIO arpeciero Pociiicekoi depaeparii mpotu
Yxpainu, nepeOyBaroun 6€3M0OCEPEIHBO B palioHaX 3MIHCHEHHs 3a3HAYEHUX 3aXO/IiB,
MEIUYHOI JOTOMOTH ab0 TMPOBEACHHS MEIUKO-TICUXOJIOTIYHOl pealimiTamii B
1HO3EMHHX 3aKjIa/iaXx OXOPOHU 3JI0POB'S BH3HAYAETHCS 3aKOHOJABCTBOM JIEPXKaB, B
AKUX BOHU IepeOyBaroTh Ha JiKyBaHHI. HampaBieHHIO J1s JTIKyBaHHS 32 KOPJOH 3
METOI OTPUMAaHHS MEIUYHO1 Ta/ad0 peadbimTalifHoi JOMOMOTH MiAJIATal0Th 0COOH 13
CKJIQZIOBUX CUJI OOOpOHHM Ta cujil Oe3meKd, MOCTpaxkaail y 3B'SI3KY 3 BiiICBKOBOIO
arpeciero Pociticekoi ®denepariii mpotu YKpainu, 32 yMOBH HassBHOCTI BUCHOBKY TIPO
HEOOXI1THICTh HAMPABICHHS Ha JIIKyBaHHS 33 KOPJIOH Ta MACHMOBOTO MIATBEPKEHHS
TOTOBHOCTI 3aKjaJy OXOPOHH 3JI0POB'sl 1HO3EMHOI JiepKaBU Ha 0€30IUIaTHIA OCHOBI
NPUIHATH HA JIKyBaHHA. AJITOPUTM HaIpaBJCHHS peryiaMeHTyeTbes y I[lopsinky
HaIpaBJeHHS OCI0 13 CKIIAQJOBUX CHJI OOOpOHU Ta CHJI O€3MEKH, MOCTPaKIATUX Y
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3B'SI3KY 3 BiIICBbKOBOIO arpeciero Pociiicbkoi Depeparttii nmpotu YKpainu, Ha JIKyBaHHS
3a KOpJOH, 3aTBepaxeHomy [loctanoBoto KMY Ne4l1.

Tak, kepyrouuch BHUKJIQJEHUM MOXEMO apryMEHTYBaTH, ILIO0 3aKOHOJIABELb
BU3HAYUM CXEMY HaJlaHHS MEIUYHOI JOIIOMOTH BIIICBKOBOCITYKOOBIISIM, BU3HAYHBILIN
nepesik il 171 3a0€31e4YeHHs CBOEYACHOI Cy4acHOT MEIUYHOI JOTIOMOTH.

OpHak, MOKEMO TOBOPUTH NP0 TeE, 10 HA JJAHUN Yac ICHye IpoOiieMa He 3HAHHS
Ta HE TIOBHOTO  BOJIOJIHHA  HOPMaTHBHO-IIPAaBOBOIO  0a3010  CydacHOro
BiliCBKOBOCITY00BIIS, 1110 € IPUYMHOIO HE TIOBHOI peai3allii CBOiX 3aKOHHUX MPaB Ha
OTPUMAaHHS MEIUYHOI JOTTOMOTH.

Cnmcok Jitepatypu

1. Konctutyis VYkpainu, €JIEKTPOHHUI pecypc
https://zakon.rada.gov.ua/laws/show/254%D0%BA/96-%D0%B2%D1%80#Text.

2. IlocranoBa KabGinery MinictpiB Ykpainu Big 05 kBiTHs 2022 p. Ne 411 «lIpo
3a0e3nedeHHs] OpraHizallli HampaBjieHHs o0ci0 13 CKJIaIOBUX CHJI OOOpPOHU Ta CHII
0e3Meku, MOCTpakaaauxX y 3B’s3Ky 3 BiicbKOBOIO arpecieto Pociiicbkoi deneparrii
OpoTd  YKpaiHM, Ha  JIKyBaHHS 3a  KOpPIOH», EIEKTPOHHUH  pecypc
https://www.kmu.gov.ua/npas/pro-zabezpechennya-organizaciyi-napravlennya-osib-
1z-skladovih-sil-oboroni-ta-sil-bezpeki-postrazhdalih-u-411 .

3. [Toctanosa Kab6inety MinictpiB Ykpainu Bif 13 Bepecus 2024 p. Ne 1079 «IIpo
BHECEHHsI 3M1H J10 IedKkuX rnoctaHoB Kadinety MiHicTpiB YKpaiHu 1010 €1EKTPOHHOI
11eHTUdikaiii Ta eJIeKTPOHHUX JOBIPUMX MOCTYT Y COIiaIbHINA cepin.

4. 3akoH Ykpainu «IIpo comianbHu# 1 MpaBOBHil 3aXUCT BIHCHKOBOCTYKOOBIIIB Ta
yJIeHiB 1X cimen» B1g 20.12.1991 Ne2011-XI1I.

5. 3akoH Ykpainu «IIpo CratyT BHYTpiIHBOI ciryxk0u 30poiiHux Cun YkpaiHi»
Big 24.03.1999 No548-XIV..

5. JomenuuHa gomnomMora (aJIrOpUTMHU, MaHimymsuii): Meroguunuii nociOHUK /
B.O.Kpumok, B.JI.FOpuenko, A.A.I'ynuma Ta i1. - K.: HBII «IaTtepcepsicy», 2014. - 84
C.
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MIJIXOM 10 OLIHKU BE3NEYHOCTI JIETUYHOI
JJOBABKH, CTBOPEHOI HA OCHOBI TPAJMIIMHUX
AIOPBE/IJMYHMX PELENTYP JJIS MIJITPUMKH
®YHKIIi OPTAHIB TPABJEHHS

Kypaias Haranisa BitaniiBHa

K.MEJI.H., 3aCTYITHUK AUPEKTOpa

JIT «HayxoBuil TOKCUKOJIOTTYHUAN HEHTP IMEH1 aKajeMika
JLI. Mensens MO3 Ykpainu», M. KuiB, Ykpaina

KanamnikoB AHApii AHAPIiOBAY

I.MeJ.H., mpodecop,

JIT «HaykoBuil TOKCMKOJIOTTYHUI LIEHTP IMEHI akaJieMika
JLI. MenBens MO3 Ykpainn», M. KuiB, Ykpaina

Illyubka Terssna OsiekcanapiBHa

KEPIBHUK JJabOpaTOpii HyTPUITIOJIOTIi Ta OE3MEYHOCTI CIOKUBYMX TOBApPiB
JIT «HaykoBuil TOKCMKOJIOTTYHUI LIEHTP IMEHI aKaJieMika

JL.I. MenBens MO3 Ykpainn», M. KuiB, Ykpaina

Xynaiikyjaosa Ouabra OuekciiBHa

MPOBITHUN CTICIIATICT

JIT «HaykoBuit TOKCUKOJIOTIYHUM LIEHTP IMEH1 akajJeMika
JLI. Mensens MO3 Ykpainn», M. KuiB, Ykpaina

Beryn. [aTepec no HaTyponarii, B T.4. (iToTeparlii Ta IPaKTUK CX1AHOI MEIULIMHA
(AropBena 1 VYHaHi) OOYMOBIIOE TMOSBY Ha CIOXHBYOMY pHHKY OaraThbox
€BPONEHCHKUX KpaiH IIUPOKOTO CIEKTpa MPOJIYKTIB, BUTOTOBJIEHUX HA OCHOBI
POCIIMHHOI CUPOBHHH 1 MPUPOJTHUX OPTaHIYHO-MIHEPATHHUX KOMILUIEKCIB, CKJIaJ0BI
YaCTUHU SIKUX, 30KpeMa POCIUHHI €KCTPAKTH, BUTOTOBJISIOTHCS 3a YHI(DIKOBAaHUMU
texHosorisimu [1, 2]. OctaHHIMU pokamMu B YKpaiHi CIIOCTEPIraeThbCsl 3POCTAHHS
CIIO’KMBUYOTO 1HTEpecy M0 JieTmyHuX A00aBok (/I/]), BHUTOTOBIEHMX Ha OCHOBI
TPAAMIIINHUX AIOPBEIUYHUX PEIENTYyp, IO MICTITh MPUPOJHI KOMIIOHEHTH, TOMY
KOHTPOJIb 32 O€3MEYHICTIO /1715 3/I0POB’sI CIIOKUBAYIB I1€i TPYIH TOBAPIB € AKTYaJIbHUM
3aBJAAHHSAM Cy4acHO1 IpOo(diIaKTUYHOT MeIUIUHY [3].

Meta. AmnHaniz pe3yibTaTiB  KOMIUIEKCHOI  CaHITApPHO-TITIEHIYHOI  OI[IHKH
6e3neunocti JIJI, cTBOpeHHMX Ha OCHOBI TPHUPOIHUX POCIMHHUX EKCTPAKTIB ISt
MIATPUMKU (DYHKIIT OPraHiB TPABJICHHS.

Marepiaau Ta meroau. OOGEKT MOCHIIKEHHS - MPO30p1 >KEJIATUHOBI KaIlCyJH
(macoro mo 571,0 mr = 5 9%). Ominka O€3Me€YHOCTI JAHOTO BUIY MPOTYKIIIT
3MIMCHIOBANIACS 3a Pe3yJbTaTaMu CaHITApPHO-XIMIYHUX, PaJiOJOTIYHUX, CAHITApHO-
MIKpOO10JIOTIYHUX JOCHTIDKEHBb Ta JI0Che, HagaHUM BHpoOHHKOM. Orrinka 3pa3ka JIJ]
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mon0 Oe3MmevYHOCTI IS 3J0POBSl CHOKMBAdiB 3IHCHIOBANACS 3a BHU3HAYCHUMH
MOKa3HUKaMU O€3MEeYHOCTI BIAMOBIIHO HU3KU HAIIOHAILHUX HOPMATHUBHO-IIPABOBUX
JIOKYMEHTIB [4-7].

BwmicT BaXKUX MeTaIiB, IECTUIIM/IIB Ta pallOHYKIIIIIB JOCIIKYBaBCS BIIMOBIAHO
I'H 4.4.8.073-2001 «TumMuacoBi Tiri€eHi4YHI HOPMATHBH BMICTYy KOHTaMIHAHTIB
XIMIYHOI 1 010JI0T1YHOI MPUPOAH Y O10JO0TIYHO aKTHUBHUX J00aBKaxX», 3aTBEPIKCHUX
MIOCTAHOBOIO TOJOBHOTO JIEPKABHOTO CaHITapHOro Jikaps Ykpainu Big 20.04.2001 p.
Nel31 ta TH 6.6.1.1-130-2006 «Jlomyctumi piBHi BMicTy pamionykmiais *’Cs, Sr y
MPOyKTax XapuyBaHHS Ta MUTHIA BOMI», 3aTBEpKeHUX HakazoM MO3 Ykpainu Bin
03.05.2006 p. 3a Ne256. BumiproBaHHS BMICTY BaXKHX METaJiB 31HCHIOBAJIOCS
BigmoBimHo g0 MI.C3.7.2.01-017 ta MI.C3.7.2.01-018; meTomuka BUMIPIOBAaHb
nutomoi aktuBHOCTI *71esiro (1*7Cs) — MU 12-04-99; meToanKka BUMIpIOBaHb IUTOMOI
aktuBHocTi ’crponmio (*°Sr) - MU 12-05-99. BmicT cBuHIIO, Kaamiio, pPTYTi
BHU3HAauaBcsl aTOMHO-eMiciitHuM MeToioM («SHIMADSU ICPE — 9820»).

BumiproBanHs pamioHYKIIAIB 3IHCHIOBAIOCH 32 JIOMOMOTOIO CIIEKTPOMETPIB
«CEI'-001», «AKII-C» Tta «CEB-01-70». [ins BU3HAYCHHS BMICTY TIECTHUIIUIIB
3aCTOCOBYBAJIMCS MEeTO 1M BUMIiproBaHb 3rijgHo 3 JJCTY EN 12393-1:2003, ICTY EN
12393-2:2003, ACTY EN 12393-3:2003 ta 'OCT 30349-96 3a 1onomMororw yiapTpa-
BUCOKOE(DEKTUBHOI MIBUJIKICHOI MAac-CIIEKTPOMETPUYHOI PIAMHHOI XpomaTorpadii 3
10H13a1i€10 enekTpoHHUM ciipeeM (Waters, USA) Ta razoBoi xpomarorpadii.

MikpoO10JIOTIYHAA KOHTPOJb 3A1MCHIOBABCA 32 HACTYNHHUMH TOKa3HUKAMHU:
Me30(¢UIbHI aepoOH1 Ta (paKyIbTaTUBHO-aHaepoOH1 Mikpoopranizmu, KYO/r (3rigHo 3
JNCTY ISO 4833:2006); BI'KII (6aktepii rpynu KMILIKOBOI HaIU4YKH, Koridpopmu) B 0,1
r (3rigHo 3 I'OCT 30518-97); E. coli B 1 r (3rigno 3 JICTY 30726:2002); S. aureus B 1
r (3rigHo 3 'OCT 10444.2-94); B. cereus, KYO/r (3rigno 3 JICTY ISO 7932:2007);
miceneBi rpuou, KYOI'/r ta npixmxki, KYO/r (3rigno 3 ACTY ISO 7954:2006; ICTY
8447:2015), maToreHH1 MIKpOOpTaHi3MH, B TOMY YHCII cajibMoHenu B 10 T (3riiHo 3
JNCTY EN 12824:2004).

Pe3yabTatu gociimxenHsi. Pe3ynbraTv KOMIUIEKCHHX CaHITApHO-TITIE€HIYHUX
nocnimkeHs 3paszka JI /] mpencrasneni y Tabauii 1.
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Tabmuns 1. PesynapTaté mociimkens 3paska J[J1 (okemaTWHOBI Karcyiu, 1110 MICTUTH
KOMIUIEKC €KCTPaKTiB MPHPOJHUX POCTIMH) 3a BHU3HAYCHUMH TOKa3HUKAMHU
0€3IeYHOCTI.

Hassa Bumorn daktnune HJI Ha MmeToau
[IOKa3HUKa cnenudikarii* 3HAYECHHS JOCIIKEHD
a6o H/I,
He OlIbIIe
PAJIIOHYKJI U, Bx/kr (06 enmHana mpooa)
Le3iit -137 200,0 <59 IN'amma-
CIIEKTPOMETPUYHUI
METO/I
MU 12-04-99
Crponmiit-90 50,0 <24 bera-
CIIEKTPOMETPUYHUI
METO/I
MU 12-05-99
TOKCHYHI EJIEMEHTH, mr/kr (06" eqHana mpoba)
CBuHEIb 6,0 He B-HO (< 0.001) [TTOCT 30178-96

Kammiit 1,0 He B-HO (< 0.001) [T"OCT 30178-96

PtyTh 0,1 < 0,001 MB 5178-90
[ECTULIM AN, mr/kr (00" eqHana npobda)

Angpun He j01.(< 0.001) | ne B-HO (<0.001) MB 2142-80
Jlinsapun He 1o1n.(< 0.001) | He B-HO (<0.001) - -
I"enTaxyop He 1o1n.(< 0.001) | He B-HO (<0.001) - -

I'XITI- y 130mep 0,1 He B-HO (< 0.001) -7-
JJT 1 meTabomiTu 0,1 0,005 + 0,001 -7-
MIKPOBIOJIOI'TYHI ITOKA3HUKUA
MA®OAMB 1T 1,0x10* 3,5x10° CanlliH
42-123-4940-88
BI'KIIBO,1 T HE JIOII. HE BUSBJICHO -7-
E.colirlr HE JOII. HE BHUSABICHO -7
S.aureusB 1T HE JOII. HE BHUSABICHO ==
B.cereusB 1T 2,0 x10? <10?
I[Tnicenesi rpubu 1,0 x10? <10 -
BIT
JpixmkiB 1 1 1,0 x10? <10 -
IIM, B T.u. HE JIOII. HE BUSBJICHO ==
CaJIbMOHEJITH
BIOT

3riiHO aHAJI3Y JOChE, HAAAHOTO BUPOOHUKOM, KOKHA Karmcyna MICTUTh KOMILJIEKC
€KCTPaKTIB MPUPOHOTO TMOXOKEHHS, AKI OyJIM OTpUMaHI MIISTXOM EKCTPAryBaHHs
BOJTHO-KMCJIOTHOIO Ta CIHMPTOBOIO CYMINIIIIO (32 MEBHUX TeMIeparyp 1 MEeBHOI
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KOHIICHTpAIlii, a TAKOXX 1HIITUX TEXHOJIOTIYHUX POy I KO)KHOTO HatMEHyBaHHS
POCIIMHOT CUPOBMHHM OKpPEMO) Ta BHUCYIICHI 3TIHO TEMIEPATYypHOTO PEXUMY, IO
JI03BOJISIB OTPUMATH KIHIIEBUH €KCTPAKT 3 MAKCUMAJIbHO 30€pEeKEHHOI0 KUIBKICTIO
J1I0Y01 peYOBUHU, MAaKPO- Ta MIKPO-EJIEMEHTHOTO CKIIay.

['otoBa mpoykKiiisi, 3riIHO PEIENTYPHOTO CKJIAIy, MICTUTh: €KCTPAKT POCIHHHU
Annporpadicy 3onotuctoro (Andrographis paniculata); ekCTpakT kopeHio bepxabii
posnoroi (Boerhavia diffusa); excrpakt pociunu Exminrta 6ina (Eclipta alba);
eKkcTpakT pociauHu [anera mikapceka (7Tephrosia purpurea); €KCTpakT (PpPYKTIB
Oimnantyc embOmika (Phyllanthus emblica); exctpakT kopento I[likpopiza Kyppoa
(Picrorhiza kurroa), exctpakt IlacnboHy 4YopHoro (Solanum nigrum); €KCTpakT
Haciaag [{uxopito 3Buuaitnoro (Cichorium intybus); exctpakt ymcts Bitekc (Vitex
nigundo); exctpakt (pyktiB Kacii TpyOuacroi (Cassia fistula); eKCTpakT IHUCTS
A3zanipaxta iHpiiceka (Azadirachta Indica); exctpakT kopeHro Kypkymu aoBroi
(Curcuma longa); TONIOMI>KHI pEYOBUHH.

Ckiagq KOMIIOHEHTIB Ta iX OIOJIOTIYHI BJIACTUBOCTI OIIHIOBAJIMCS HAa OCHOBI
MarepiaiiB Joc’€, MPEACTABICHOIO0 BUPOOHUKOM, Ta Cy4YacHHX JIKEpesl HayKOBOi
iHdopmartii. Penentypa JIJ1 3a ckiiajoMm € TpaauiiiHOIO /ISl alOPBEAMYHUX PELETITYP,
aki BKJtoueHi 1o Iumiiicekoi dapmakomei (Indian Pharmacopoeia), AropBeniuHoi
dapmakornei [Hail Ta 10 okpemoro posainy bpurancekoi dapmakornei (BP, British
Pharmacopoeia). Jlo3u JiKapChbKUX POCIHH, SIKI BUKOPUCTOBYIOTHCSI B PELIETITYPl, HE
MEPEBUIIYIOTh TEpanmeBTUYHI. Y  BIAMOBIAHOCTI JI0 YWMHHOTO CaHITapHOIO
3aKOHOMABCTBA YKpaiHW BHUPOOHMK 3a/EK/IapyBaB 3a3HAYCHUU CKJIal, a TaKOX
BIICYTHICTh B 00 €KT1 JOCIIKEHHS JKeped, mo mictath MO 1 cenaTuBHI TpaBu, a
TaKoX T€, IO MPOAYKIIS HE MpU3HAayYeHa Uil MEAMYHUX L€l Ta BUPOOJISETHCS 3a
AropsennuHoto cucreMoro 3a0poB'st sk JJ[ (anrn., Food Supplements). Okpim
peuentypu, Oyi0 JOCIIKEHO, HaJlaHI BUPOOHUKOM, PEKOMEH/Ialllil Ta 3aCTEPEKCHHS
11010 crioxxuBaHHs J[/].

Bcranosneno, o JIJI BinmoBizae BUMOraM YKpaiHCHKOTO 3aKOHOIABCTBA; ii
XIMIYHUHM 1 MIKPOOIOJIOTTYHHUM CKJIaJ HE HECE 3arpO3| JJisi 3JI0POB’Sl CIIOKMBAUiB 3a
YyMOB, IO CHOCIO Ta JI03W BXXHMBaHHS JI€ETHYHOI 100aBKM OyAyTh BIANOBiAaTH
PEKOMEHAIlIIM BUPOOHHKA.

3a maHUMM OTJIAy HAYKOBUX JDKEpes, KoMIoHeHTH perentypu [/l maiorhb
MOTEHITia 11 HopMasti3ailii 0OMiHy pe4OBHH, ONITUMI3allii XIMIYHOTO CKJIa1y PaIlioHy
XapyyBaHHS, CTBOPCHHS ONTHUMAJIbHUX IETOJOTIYHUX YMOBH IS IiATPUMKH
HOPMAaJIbHOTO (DYHKITIOHYBAHHSI OPTaHIB TPABJICHHS.

BucHoBku. 3aBIsku CBOEMY 0araTOKOMIIOHEHTHOMY CKiaay, HI0 3a3BUYai
MICTUTh POCIMHHY CHUPOBHUHY 1 NMPUPOJIHI OpraHidHO-MiHepaidbHl KomIuiekcu, [I/1,
BUTOTOBJICHI HAa OCHOBI TPAJUIIIMHUX aAIOPBEAUYHUX PEIENTyp, 3aTUIIAKTHCA
CKJIAJIHUM 00’€KTOM CaHITApHO-TITIEHIYHUX JOCHIKeHb. PazoMm 3 TuMm, AeTaibHa
eCrepTHa OIliHKAa JOKYMEHTaIlli, KOMIUIEKCHI CaHITapHO-XIMI4Hi, PaaioJoTiyHi 1
CaHITapHO-MIKPOOI0JIOT1UHI JOCIIIKCHHS JO3BOJISIOTh OMIHUTH Oe3neuHicTs JIJ1 s
3JI0POB’SI CTIOKUBAYIB 1 MOMKJIMBICTH BUKOPUCTAHHS 32 MPU3HAUYCHHSM.

[Tomanpin JOCTIIKEHHST TPOIYKTIB, BUTOTOBJIEHWX HA OCHOBI TpPaIWIIMHHX
pelenTyp, COPUITUMYTh PO3IIUPEHHIO HAIIOI ySIBU TIPO 3aCO0M, 110 MAIOTh MOTEHITIAT
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[IJIECTIPSIMOBAHOTO BIUIMBY Ha pIiBEHb aJanTalllfHUX MOXKJIUBOCTEH OpraHizmy
JIOJTMHY B YMOBaX HETaTHUBHOTO BIUIMBY CEPEIOBHINA KUTTEMISUTBHOCTI.
Kaw4yoBi caoBa: m100aBKkM JI€TMYHI, OIIHKa OE3MEYHOCTI, AMOPBEIWYHI

pelenTypHu.
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BUKOPUCTAHHSA 3D IPOTE3YBAHHS KIHIIIBOK
BHACJIJIOK TPABMATHYHOI AMITY TALII

Danees Ouer I'ennaniioBny
K.ME/I.H., JTOIECHT
XapKiBChKHMM HAIllOHATLHUM MEIUYHUN YHIBEPCUTET

Becnin Borogumup BikTopoBu4
K.ME/I.H., JTOIEHT
XapKiBChKHMM HAIllOHATLHUM MEUYHUIN YHIBEPCUTET

AkcboHOBa AHacracis CepriiBHa
3100yBay OCBITH
XapKiBChbKHI HAIIIOHAIbHUNA METUYHUN YHIBEPCUTET

IOpoBa Anna AnapiiBHA
3100yBay OCBITH
XapKiBChKHM HAIllOHATLHUM MEAUYHUI YHIBEPCUTET

AKTyanbHicTb. [loBHOMacmTabHa BifiHa B YKpaiHi cTaja MPUIUHOIO CTPIMKOTO
3pOCTaHHS KUIBKOCTI JIFOJICH 13 TpaBMaTHYHUMHU aMITyTaIliIMH KiHI[IBOK, ITOCTaBHBIIIH
nepea CUCTEMOIO OXOPOHH 3/I0POB’sl, TPOTE3YBAaHHSAM Ta pealiTiTallle€l0 HeOyBaInid
BUKJIHK. Cepesl MOCTpaKIaINX MepeBaXKaloTh MOJIOA1 BIHCHKOBI Ta IUBUIBHI 0COOH,
JUTSI SIKUX PAaHHE Ta BUCOKOSKICHE MPOTE3YBAHHS € KIIOYOBUM €TAarloM Ha MUISAXY 0
BIIHOBJIEHHSI aKTUBHOTO CIOCOOY KUTTS Ta mpane3gaTHocTi. CydacHl TEXHOJOrIi
JTI03BOJISIFOTH BUTOTOBJISITH IMPOTE3U 3HAYHO IIBU/IIIE, HIXK 33 JOTIOMOT'OI0 TPAIUIIIHHUX
METOJIB, IO CYTTEBO 3HIKYE IXHIO COOIBApPTICTh 1 3aJIEKHICTh BIJ CKJIATHUX
JOTICTUYHUX TMpoleciB. 3aBasku 3D-CkaHyBaHHIO Ta IU(PPOBOMY MOJCIIIOBAHHIO
3a0e3neuyeThCsl BACOKOTOYHA 1H/IMBIIyadbHa po3po0Ka MPOTE3IB 13 BpaXyBaHHIM yCIX
napameTpiB Malli€eHTa, 110 rapaHTtye KOM@OpT Ta (YHKUIOHAJIBHICTh MiJ dac
KopucTyBaHHs. KpiM TOro, MOXJIUBICTh JICIICHTPAII30BAHOTO BUPOOHUIITBA,
Harpukiazg y jdikapHsax, BH3 4u BOIOHTEpCHKUX MaWCTEPHSIX, MOXKE MPUCKOPUTU
3a0e3nedeHHs MOoTped MOCTpaKAauX y PI3HUX perioHax Hailoi Kpainu. BpaxoByroun
KUIBKICTh TPaBMAaTHUYHUX YUIKOIDKEHb, HarallbHy HOTpe6y B PO3BUTKY CHUCTEMH
peabumirTamii Ta MONIYK IHHOBAIIMHUX 1 JOCTYMHUX PIIlIeHb, BIPOBaKeHHS 3D-
TEXHOJIOT1H y IPOTE3yBaHHI CTA€ OJTHUM 13 HAHAKTyaIbHINIMX 1 CTPATETIYHO BAXKIMBUX
HaANpsIMiB Cy4acHOi MEAUIIMHU B YKpaiHi.

MeTta. AHaji3 cydyacHUX HayKOBHX JaHUX I110]10 BUKOpucTaHHs 3D npoTe3yBaHHs
KIHI[IBOK BHACIIJOK TpaBMaTtuyHoi ammytauii. [lopiBHsHHa 3D TexHomorin
npotesyBaHHs (CAD/CAM) 3 TpaauiiitHuM, a BiIacHe TOCIIKEHHS SKOCT1, TOYHOCTI,
IIBUJIKOCTI BUTOTOBJICHHS 1 JOCTYIHOCTI. A TaKOX JIOCHIIHKEHHS (DYHKI[IOHATBHUX
pe3yabTaTIB 1 3aJI0BOJICHOCTI MAllI€HTIB BiJ] BUKOPUCTAHHS MPOTE31B CTBOPEHHUX 3a
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goromMororo 3D-IpyKy, KOMIT'IOTEPHOTO MOJETIOBaHHSA 3 (pe3epyBaHHSIM Ta
CTaHAAPTHOTO MPOTE3yBaHHS.

Marepiaiu Ta MeToau. byiio npoBeneHo OIS HAYKOBOI JITepaTypu 3a Mmepioj
2015-2025 pp. 3 npuBoay BuKOpucTaHHS 3D Ta 1HIIMX TEXHOJOTIM MpPOTE3yBaHHS
MOIIKOHPKEHUX KIHI[IBOK BHACIIIOK TpaBMaTHYHOI ammyTaltii. Jbkepenamu iHdopmariii
MOCTYTyBaJld MEJIWYHI CTATTi, OIJISAM 1 KJIIIHIYHI BUIAQJKH 3 HAYKOBUX ITyOJTIKaIlii
B35T1 3 TAKUX IHTEPHET pecypcis, sik PubMed, Scopus 1 Web of Science.

Pe3ysnbTaTu Ta 00roBOpeHHs. 3 MOYATKOM MOBHOMACHITA0OHOTO BTOPTHEHHS HA
TEPUTOPII0 YKpaiHM TOIIYKH MIBUAKOTO Ta SIKICHOTO BITHOBICHHS (DYHKIIIN
BTpa4YCHUX KiHIIIBOK BHACIIIOK OOMOBHX JI11 MTOCIAIOTH OJTHE 3 TIEPIIUX MICIIb B TATy31
peaOimiTarii sK BICHPKOBUX, TaK 1 HMBUIBHOTO HACEJIEHHS, IIO KOPEIIOEThCS 3i
CTpIMKUM pO3BUTKOM 3D-TexHosoriii mpore3yBaHHs. llepeBarn naHoi TEXHOJOTIi
MOJIATAIOTh B TOMY, IO IS METOJMKA Ja€ MOKJIUBICTh TOYHOTO KOTIIOBAHHS
aHaTOMIYHMX (opM nae(eKTIB OTPpUMAHUX BHACHIIOK TPaBM 1 TaKUM YHHOM
BUT'OTOBJICHHS 1HAMBIYaJIbHOTO MPOTE3Y, 1110 3HAYHO MOKpallye (yHKIIIOHATBHICTS 1
koMpopT s marienta. OcoOiMBY yBary MpHUBEpPTaE aJAUTUBHE BUPOOHMIITBO
npoTe3iB, 00, KPiM BUIIE3a3HAYEHOI'0, BOHO JI03BOJISIE CKOPOTUTH Yac BUTOTOBJICHHS
Ta 3MEHIIUTHU TXHIO BapTICTh, 1110 HAJA3BUYAHHO aKTyaJlbHO B yMOBax BiiiHu [1-6; 9].
Ile rapHo mpojeMoHCTpyBaidu y cBoeMy 3BiTI Koyrena Ta Horo cmiBaBTOpH, i€
OMKCAHO SIK MAIIEHTH 3 aMITyTalliIMu oTpumanu 3D-npykoBaHi MpoTe3u 3a JCKIIbKa
JTHIB, BpaXOBYIOUH JJOCTaBKY, TOA1 sIK BATOTOBJIEHHS TPAIUIIIMHOTO MPOTE3Y JOBEIOCH
yekaTu THXHSAMU [6]. KpiM TOro, ynciieHi KIiHIYHI BUMAAKA MIBUIKOTO aJUTUBHOTO
MPOTE3yBaHHS MOKA3aJIM Kpalll peaduliTaliiiHi pe3yJbTaTu, 00 MOI0BKEHHS MEePIOAY
MDK aMITyTall€l 1 NPUMIPKOIO MPOTE3y CHpUSE€ BUCOKOMY PIBHIO BIJIMOBH Bij
npore3yBanHs [6]. Ile oguum Hampsmkom  3D-TeXHOJOTIH MNpPOTE3yBaHHS €
(bpe3yBaHHs1, ane Ha BIAMIHY BiJ 3D-1npyky, BoHO moTpeOye Ouibllie yacy 1 pecypciB
JUTSL peatizallii, o yCKIIaIHIOE HOT0 BUKOPUCTAHHS B JCHEHTPaTi30BaHUX YyMOBaxX. Sk
HanpuKiIaa y KrHiYHOMYy Bunaaky van Gaalen, je marieHT 3 CUIBCHKOI MICIIEBOCTI
Cobeppa-Jleone GaraTto pokiB 4epe3 BHUCOKY BAapTICTh HE MIT OTPUMATH TPATUIIIAHE
MpOTEe3yBaHHS BEPXHHOI KIHIIIBKH, BXE HE TOBOPSYM TMPO HEAOCSKHICTD
cyOTpaktuBHoro meroay [9]. I Tyt 3HoBy Ha mepiuii mian Buctynae 3D-apykoBane
MpOTE3yBaHHS, 32 JIOMOMOTOI0 SIKOTO WOMY BHUTOTOBUJIU KIHIIIBKY BHKOPHCTOBYIOUU
HeJopore o0JiaHAaHHS B MICIIEBIH JikapHi [9]. Aje Ha mpoTUBary BUIIE CKa3aHOMY,
YUMaJio JOCIIPKEeHb MiATBEP/UKYIOTh, 10 MPOTE3d BUTOTOBJIEHI 3a JOMOMOTOIO
aAUTUBHOI TEXHOJIOTIT MOCTYyHarThcsi B KOMQOPTI, MIIHOCTI 1 JIOBFOBIYHOCTI
CyOTpaKTUBHUM 1 TPAIUIIMHUM METOIaM BUTOTOBJeHHs [1-3; 6,7, 9, 10]. Hanpuknan,
B KJIIHIYHOMY BHIAJIKy B poOoTi KoyrieHnaa, BUKOpUCTaHHS MTPOTE3a HAAPYKOBAHOTO
Ha 3D-mpuHTEpi X0Y 1 MoKa3ano Kpaul (PyHKI[IOHAJIbHI NMOKA3HHWKH, aje€ BHUSBUIIO
HU3BKY 3arajibHy 3a/I0BOJICHICTh HUM TAIlI€EHTIB, HIXK CTaHJAPTHUM IMPOTE30M, Yepe3
3aHEMOKOEHHS JIOBTOBIYHICTIO 1 €(EKTHUBHICTIO IpHCTporo [6]. I me € oxmniero i3
TOJIOBHUX MPOOJIEM B Tally31 MPOTE3yBaHHS, a BIIACHE CTBOPEHHS MPUCTPOIO, KU OU
MIT TPUBAJIO BUTPUMYBATH BHCOKI HABaHTA)KEHHS, OyTH KOM(OPTHUM, BIAMOBIIATH
€CTEeTUYHUM OaueHHSIM 1 3a0e3neyyBaTH TCHUXOCOIIATIbHE OJaromoayyus
KOpHCTyBauiB. Aje cyyacHi nociipkeHHs:: Ana Maria Gomez-Amador, Pelcharskyi,
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Ribeiro, Choo moka3zanm, 10 HOBE TOKOJIHHS IOJIMEPIB 1 KOMIIO3HWTIB 3HAYHO
1JBUIIMIIO MEXaHIYHY CTIMKICTh IMMPOTE31B, 110 3POOUIIO TX OJMKUYNMHU 32 MIITHICTIO JI0
TpaguIIMHUX 1 (Ppe3epoBaHUX aHAJIOTIB, 1 TOBHE BUPIIICHHS I[bOT'0 MUTAHHS MOXKJIMBE
B)K€ HAaUOIMKIMM yacoM, 00 ipoOJieMa B 1ijI00pi MaTepially, a He B caMOMYy JIPYKY [2-
5]. IlincymMoByIO4YM MO’KHA CKa3aTH, 10 Hapa3l Hale(pEeKTUBHINIMM € TMO€THAHHS
aAUTUBHOI 1 CyOTpPakTMBHOI METOAMK BHUTOTOBJICHHS MpoTe3iB, e 3D-apyk Oyxe
BUKOPUCTOBYBAaTUCS Ha IOYATKOBOMY €Tami TICAs aMIlyTaili JJIs IIBUIKOTO
3allydeHHsI B MpoIlec peadimiTarii, a dhpe3epyBaHHs ISl OJATBIIIOTO BUTOTOBIICHHS
JIOBTOBIYHOTO TIPUCTPOIO.

BucHoBok. Pe3ynbraté JOCHTIMKEHHS MOKa3yIOTh, IO aJAWTHBHA TEXHOJOTIS
npotesyBanHs (3D-apyk) 3100yBae Bce OLIBIIOT MPUXUIBHOCTI KOPHCTYBadiB 3a
PaxyHOK i1 aHATOMIYHOI BIAMOBIJTHOCTI 10 KYKCH, IIBUAKOTO BUTOTOBJICHHS, HU3BKO1
BApPTOCTI B MOPIBHSIHHI 3 IHIIMMU METOAAMH, MOKJIUBOCTI APYKY B YMOBaX HU3bKOTO
pecypcHoro 3a0e3leueHHs, 1, II0 HEeMalo BaXJIUBO, JETKOCTI Ta Bi3yaJbHOI
MPUBAOJIMBOCTI IPUCTPOIB, OO II€ € OAHUM 13 OCHOBHHMX rapaHTIB IIBUJIKOI pealimiTarii
Ta comianbHOi anmanramii. e myxe rapHo BUCBITIIOETbCS B gociimpkeHi Heppomin
Pamctpann 1 cmiBaBTOpIB, /¢ KOpHUCTyBaul Oyiu OUIbIIE 3a70BOJICHI €CTETUYHUM
BUTJISIZIOM KOCMETUYHOTO YOXJia HaJ[pyKoBaHOTO Ha 3D-mpuHTEpl, HIK TPaIULIHHUM
KOCMETUYHUM YOXJIOM 3 MiHOIIIACTY [8]. AJsie He3Bakarouu Ha psij niepesar 3D-apyky,
rajiy3b MpPOTE3YBaHHS HE MOXKE BIJMOBUTHUCH Bil (Ppe3epyBaHHS 1 TPaJULIHMHOTO
MpOTE3yBaHHS, SKi BXKE JTOBEIH CBOIO €(PEKTHBHICTh, JOMOKH JaHa METOJIWKA HE
JOCSITHE YCIIXY B raixy3l po3poOKH BHUCOKOCTIMKMX MaTepialiB, siKi O BUTPUMYBAJIH
Bary nail€eHTa 1 oAeHHE HOCIHHS. TOMY MOKH 1110 YCIIITHUM 3aJIUIIAETHCSA TOPUIHMIMA
MiIX1a 10 nOpoTe3yBaHHs, a BiacHe mnoeaHaHHs CAD/CAM 3 TpaauiiiHumu
METO/TaMH.
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Abstract

The article examines the issue of studying the category of temporality in child
speech within Kazakh linguistics. This issue is considered one of the least explored and
most debated areas in contemporary linguistics. The category of temporality is
described as a complex linguistic phenomenon, and it is noted that its formation and
perception are closely linked to the child’s cognitive development and physiological
characteristics. The study analyzes the existing methods used to investigate the
category of temporality in child language, identifies their limitations, and outlines
directions that require further scientific elaboration.

Keywords: Kazakh linguistics, child language, temporality category, cognitive
development, physiological characteristics, tense category, speech time, event time,
reference time.

Introduction. At present, issues related to the study of child language are
becoming increasingly relevant. The formation and development of a child’s language,
depending on physiological, cognitive, and age-related characteristics, encompass
several stages. The expansion of a child’s lexical repertoire is directly influenced by
their environment and family context (monolingual or bilingual). In addition, external
factors such as the internet, music videos, social media, cartoons, and other types of
content also affect this process.

In recent years, the number of children aged 5—6 who have not yet begun to speak
has been increasing. These circumstances necessitate a comprehensive study of child
language.

This article aims to examine the general study of child language and the concept of
time in children’s cognition. Until now, many studies on child language in Kazakh
linguistics have been conducted primarily from the perspectives of medicine,
pedagogy, and psychology. Investigating the formation of grammatical categories in
child language and analyzing them from a linguistic standpoint provide practical
guidance for kindergarten staff and primary school teachers.

Literature Review. In general linguistics, the category of temporality is among
the extensively studied linguistic categories. Alongside traditional grammar, it is also
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examined through interdisciplinary connections, including text linguistics, literary
studies, psychology, and philosophy. For example, E. Milak and Shawn D. Normandin,
in their study of time and temporality in postmodern American poetry, employ a
transdisciplinary approach and integrate new theories within the framework of
translinguistics [3].

In addition, researcher J.T. Walinski analyzes inconsistencies in the
metaphorization of time and argues that time belongs to a distinct category of
conceptual phenomena, linking it to human cognition [7]. Meanwhile, M. Turin and B.
Chung conclude in their research that the description and categorization of local time
concepts in Tibeto-Burman languages are realized through adverbs [6]. Authors A.C.
Ticca and V. Traverso, in their article, present a multimodal and sequential analysis of
the temporal expression tout a I'heure (“a little later”) based on a corpus of excursion
video recordings [5].

A number of recent studies also examine the concept of time within the field of
computational linguistics. For instance, researcher M. Steedman considers temporality
in natural language processing from two perspectives and investigates the application
of philosophical and linguistic theories of time in computational systems [4]. All of the
above demonstrates that linguistic categories are studied in close connection with other
fields, and that the concept of time is explored not only within the traditional paradigm
but also from contemporary perspectives.

In Kazakh linguistics, the category of temporality has been studied by A.A.
Zhanabekova. In her doctoral dissertation “The Linguistic Paradigm of the Concept of
‘Time’ in the Kazakh Language” [10], she examines the concept of “time”
comprehensively from anthropocentric, lexical-semantic, grammatical, and functional-
semantic perspectives. Drawing on the works of Kazakh scholars such as A.
Baitursynuly [1], A. Ysqaqov [9], Y. Mamanov [2], and others, she identifies time as a
universal category and analyzes the classificatory features of the tense category of the
verb, classification principles, and the functional meanings of tense markers [10].

Furthermore, in a collective work led by S.N. Zhienbaeva, a group of researchers
addresses the field of ontolinguistics in Kazakh science, highlighting the specific
features of studying child language and revealing the principles of native language
acquisition, acquisition patterns, and general laws of children’s assimilation [11].

Research Methods. In studying grammatical categories in child language,
particularly the category of temporality, a number of difficulties arise. This is because,
in previous Kazakh research, child language has primarily been considered an object
of pedagogy and psychology, while foreign studies are used mainly for comparative
purposes due to linguistic and cultural differences. To determine the developmental
chronology of a child’s lexical repertoire and grammatical categories, we propose the
use of observation and experimental methods.

Results. The acquisition of temporal forms in child language is determined by
physiological factors, namely age-related characteristics. In this regard, researcher
Weist proposes a four-stage model. According to the scholar, this model identifies the
developmental levels of a child’s temporal competence and is based on the acquisition
of the relationships among Speech Time, Event Time, and Reference Time [8].
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Let us now consider Weist’s model and compare it with its manifestation in the
Kazakh language.

In the first stage, which covers the age range of 12—18 months, it is concluded that
children do not yet use categories such as tense, aspect, and modality [8]. We agree
with this conclusion, as in Kazakh as well, early speech often occurs without explicit
tense marking and is highly dependent on context.

In the second stage, children begin to use tense forms to express events. Weist
considers this stage to correspond to the age range of 18—24 months and notes that
children gradually begin to distinguish between event time and speech time [8]. In
Kazakh child speech, tense meanings are expressed through analytical verb forms. For
example, keldi (past tense), keledi (future tense).

In the third stage (30—-36 months) [8], children begin to use temporal adverbs such
as keshé, biigin, erteng (“yesterday,” “today,” “tomorrow”). In Kazakh child speech,
this phenomenon is expressed through the combination of adverbs and tense forms. For
example, «Keshé men tiyde boldym» (“Yesterday I was at home”).

Weist states that in the fourth stage, children are able to use all types of temporal
relations in an integrated manner [8]. This stage corresponds to the age range of 3652
months. Based on the above observations, we can conclude that the process of
acquiring tense categories in Kazakh child language demonstrates similar
characteristics.

Conclusion. In studying the category of temporality in child language, it is
necessary to examine not only children aged 2—4, but also the speech of children in
kindergarten, preschool groups, and early primary school. This allows for observing
the extent to which tense categories and temporal adverbs are acquired by children. In
the future, using younger and older kindergarten groups, as well as grades 1, 2, and 3
of primary school as an experimental base, comparative studies conducted according
to age-specific characteristics will provide deeper insights into the cognitive processes
underlying temporal expression in Kazakh child speech.

In summary, the above discussion shows that the representation of time in child
language depends on age-related and cognitive characteristics. The lack of studies that
take into account the specific features of the Kazakh language creates certain
difficulties in this field. Such research can serve as a valuable resource for specialists
in cognitive linguistics, language teaching, and speech therapy.

In the future, conducting studies of this kind has significant practical importance,
as it will contribute not only to the development of ontolinguistics within linguistics
but also to the advancement of the Kazakh language in bilingual environments.

29 ¢¢.
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Abstract

This article explores the formation and development of the anthropocentric
paradigm in linguistics, as well as its theoretical and methodological significance in
studying the continuity between language and culture. By comparing the
anthropocentric approach with the comparative-historical and structural paradigms, the
author emphasizes that the modern anthropocentric perspective represents a
comprehensive research model that interprets the nature of language through human
cognition, society, and culture. The study highlights the role of language in reflecting
national identity, particularly its function as a key mechanism for preserving the
national cultural code and ensuring intergenerational continuity. In addition, the
interrelation of the “languageculture-nation™ triad is examined alongside the concepts
of ethnocultural consciousness, cultural code, and national cognition.

Keywords: anthropocentric paradigm, linguoculturology, language, culture,
ethnocultural consciousness, national cognition, national cultural code, “language—
culture—nation” triad.

The earliest specialized method of studying language was conducted within the
framework of the comparative-historical paradigm, which became widespread in the
19th century. During this period, linguistics focused on the origins of languages, the
relationships among related languages, and their developmental systems.
Reconstruction work aimed at restoring ancient languages was carried out, and
comparative-historical dictionaries were compiled. In the 20th century, however, the
structural paradigm examined language only within its own internal system, and all
research remained confined to its boundaries. Nevertheless, these paradigms and their
methodological approaches did not fully reveal the fundamental nature of language.

In the 21st century, linguistic research began to be conducted in connection with
the inner world and activities of humans, the surrounding environment, and other fields
of science. It became evident that language is not merely a tool for communication or
expressing thought, but also a spiritual and cultural code that reflects the unique
characteristics of a particular nation. On this basis, concepts such as the
“anthropocentric  paradigm”, “anthropocentric  approach”, “language and
consciousness”, “language and cognition” and ‘“speaker and listener” emerged.
Through its connections with other scientific disciplines, the anthropocentric paradigm
gave rise to several subfields, including sociolinguistics, cognitive linguistics,
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psycholinguistics, ethnolinguistics, linguoculturology, and gender linguistics. Under
this paradigm, which considers the individual as the primary factor affecting language,
linguistic units were classified according to two types of grammar: structural grammar
and functional grammar.

Studying language in isolation is a fruitless endeavor; the distinction of this
approach from other paradigms lies in its examination of language in relation to
humans and human-related factors, including the society in which language functions,
the social environment, the centuries-long history of a people, their cognitive world,
intergenerational life experience, spiritual essence, and customs and traditions.

The latest paradigm in linguistics demonstrates that humans perceive the world
through their own cognition. In this regard, scholar Zhubay Orynay notes in his work:
“In anthropocentric research, a human is characterized as a conscious being with a
personal world and worldview. Language serves as a tool for cognition and
communication, and it constitutes the primary means of conveying accumulated
knowledge about the world during the process of understanding existence. Alongside
expressing thought, language leaves its own imprint on the act of cognition” [1],
thereby paving the way for the subsequent topic.

Cognition is a concept that reveals the nature of the anthropocentric paradigm and
highlights the distinctive features of this research approach. It is clear why speakers of
other languages or members of other nations cannot grasp the distant or figurative
meaning of the Kazakh expression “it arqasy qiyanda” (“the dog’s back is in a distant
place”). For a native speaker of Kazakh, this fixed expression evokes a specific image
and forms a mental representation. In other words, “in the process of perceiving the
reality, universal consciousness is shaped through worldview-based knowledge. While
this universal consciousness is common to all peoples, the distinction of humanity into
nations forms national consciousness. Each nation, throughout its cultural and
historical development, accumulates and preserves knowledge about the world in close
interaction with its environment, transmitting it from generation to generation through
language as verbal consciousness and a unique cultural code” [1].

Scholar G.O. Vinokur stated that every linguist, while studying the language of a
particular culture, essentially becomes a researcher of that culture. This is because, in
any language, the units that constitute it carry the cognition, national code, values, and
culture of that nation. Through this, one nation distinguishes itself from another, and
language serves as an informational medium that reflects our culture. For example,
when naming an object or phenomenon, we rely on the characteristics that catch our
attention, and interestingly, the features selected for naming vary across different
nations.

Based on scientific studies conducted within the framework of the “language-
culture-ethnos™ triad, the concepts of “language-culture similarity” and ‘“language-
culture continuity” can be fully elucidated. It is evident that both language and culture
possess certain common features in individual and social use. Among these features,
the following can also be included:
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1. Both language and culture play an important role in shaping the identity of
individuals and society. That is, as an individual, a citizen of a particular state, or a
member of a nation, one needs to be literate in one’s language and culture.

2. Both language and culture serve as means of expressing beliefs and values.

3. Over time, language may undergo innovations and changes due to linguistic or
other factors, while culture is subject to transformations influenced by technological
progress, globalization, migration, and similar processes.

4. Linguistic and cultural commonality contributes to social interaction,
cooperation, and mutual understanding.

Thus, language and culture intersect in various ways, acting as essential
components for communication, adaptation, social cohesion, and the preservation of
heritage. The continuity of language and culture can be schematically represented as
follows.

The concepts of “language-culture similarity” and “language-culture continuity”
cannot be considered strictly opposed to each other; rather, they are interconnected
through their shared features and give rise to the field of linguoculturology within
linguistics as a distinct area of study.

In Kazakh linguistics, issues of linguistic culturology are examined from various
perspectives. These include the manifestation of language and ethnos in cultural units
(A. Kaidar, M. Mankeeva); ethnocultural sources in the poetry of poets and bards (R.
Syzdyk); the etymological basis of ethnocultural names (A. Kaidar, E. Zhanpeisov,
A. Aldasheva, G. Smagulova, R. Avakova, Z. Akhmetzhanova, M. Kopylenko, G.
Sagidolda); the linguistic representation of national culture in literary works (G.
Snasapova, K. Kaipyrbekova, Zh. Nursultanqyzy); and the etymological characteristics
and national-cultural basis of fixed expressions (K. Gabitkhanuly, B. Akberdieva) [2].
At present, the field of linguoculturology has established its position within Kazakh
linguistics and has been recognized as a distinct subject of study. It can be noted that
the perspectives of many scholars in this field share a common foundation.

Scholar Zh. Mankeeva, who has authored works based on linguoculturology,
emphasizes the continuity of language and culture, noting that the linguistic data
emerging at their intersection not only reflect the social life, national culture, and
history of the people, but also reveal the richness of the native language’s vocabulary
[3]. Similarly, Professor Z.K. Akhmetzhanova, in her works, describes
linguoculturology as a field that enhances the richness of language through its lexical
and structural aspects, introduces the nation’s culture through language, and elevates
the national language and spirit [4].

Professor G. Smagulova, who identifies this triad as the research object of
linguoculturology, highlights its distinctiveness in her work “National-Cultural
Aspects of Synonymous Phraseologisms”: “Linguoculturology studies ethnocultural
and ethno-psychological factors and the components of national cultural meaning in
language through the lens of cultural studies, demonstrating the current functional use
of language and revealing its national specificity in a manner that is free from any
ideology and consistent with contemporary times” [5].
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Another piece of evidence of the continuity between language and culture is the
unique function that language performs. Linguist A. Kaidar states: “...the third
function of language, scientifically termed the accumulative function, refers to its
ability to gather all the lexical wealth that has emerged and developed over centuries,
thereby transmitting it in its entirety to future generations as a valuable heritage.
Language facts and data are imbued entirely with history. Therefore, the past history
and ethnographic wealth of an ethnos should first be sought through them” [6]. The
scope of the concept of language—culture continuity is vast: within any ethnocultural
unit lie the people’s history, worldview, customs, traditions, identity, spiritual and
material wealth. Each ethnocultural unit, based on the cumulative function of language,
becomes a “golden bridge” between generations, helping to define and preserve the
national identity.

The cumulative function of language is valuable not only for each individual
nation. The rapid process of globalization has a significant impact on this function of
language. Today, the multilingual environment is expanding day by day. It is evident
that developing intercultural competence plays a crucial role in enabling individuals to
communicate accurately and fully in the languages they have learned. As scholar G.O.
Vinokur notes, this is because language turns one into a researcher of culture. For
example, while the Kazakh word for “su” is expressed by a single term, in Japanese it
is conveyed by two words: “mizu” for room-temperature water and “yu”” for hot
water, reflecting the high importance of water for a nation living on an island [7].

Each nation forms a distinct national code based on its local environment, life
principles, and values. This national code, which distinguishes a nation on the global
stage, is reflected in the units that constitute the language, and we come to know it, and
convey it, through the cumulative function of language. Therefore, language serves as
a “golden bridge,” preserving our spiritual wealth and transmitting it to future
generations.

Another important concept is ethnocultural consciousness, as highlighted by
scholar Zhubay Orynay in his work: “Ethnocultural consciousness is a set of
knowledge that holds special social significance for a particular society; it is manifested
and preserved through language. This is because language, culture, and ethnos are
closely interconnected. Language is not only a tool of culture and one of its constitutive
components, but also forms the core of the ethnic personality that develops within a
specific linguistic community. Each speaker acts as a transmitter of culture.” As an
example, in Kazakh culture, a person setting out on a long journey is not asked where
they are going; they are greeted with phrases such as “Zhol bolsyn!” (“Have a good
journey!”) or “Alei bolsyn!” (“I wish you the same”), demonstrating that even in
greetings, the cultural image of the people is visible [1].

In conclusion, the richness of the Kazakh language is closely connected to its
historical nomadic lifestyle, economic activities, customs and traditions, and unique
artistic heritage. Over time, many lexical items that were once actively used have
become archaic. Nevertheless, these words remain an integral part of widely used fixed
expressions, proverbs, and sayings, and they continue to occupy a distinctive place in
literary works.
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IHAPAJTOKC TECEA TA NTPOBJIEMA IIEHTHYHOCTI
B YMOBAX 3MIHHU

be3conoB MukoJia BitajiiioBuu,
acIipaHT OCBITHRO-HayKOBOi nporpamu «Kidepoesmekar»
XapKkiBChKHI HalllOHATBHUHN yHIBepcUTET pagioenekTpoHiku (XHYPE)

CrapikoBa I'aqiuna I'enbiBHA,

K. pinoc. H., go11., no11. kadeapu dinocodii
XapKkiBChKHI HalllOHATBHUHN yHIBepcUTET pagioenekTpoHiku (XHYPE)

VY po0OoTi AOCHIKY€EThCA OJUH 13 HaWBIAOMIMNUX (HUTOCOPCHKUX MAPaTOKCiB
— mnapasiokc Teces, AKUW CTaBUTh MUTAHHS PO MPUPOJY 1IEHTUYHOCTI 00’ €KTIB, 1110
3MiHIOIOTBCS 3 4acoM. Moro knacudHe (hopMyITIOBAHHS T10B’3aHE 3 JaBHbOIPEIbKUM
Midom mpo naps Tecest Ta iioro kopadelib, YACTUHU SIKOT'O TOCTYIIOBO 3aMiHIOBAIUCS
Ha HOBI1. Yu 3aJIMIIMBCS BiH MICIS LIMX 3aMIH TUM caMuM kopabisieM Teces uu Hi? Lleit
napajioKkc IEMOHCTPYE, 10 1IEHTUYHICTh HE 3BOJAUTHLCS J10 HA0OPY €JIEMEHTIB, 3 AKUX
CKJIQJIAETHCS P14, OCKUIBKH MaTepilaJibHI YaCTUHUA MOXYTh OyTH MOBHICTIO 3aMIHEHI, a
Halla ysBa BCE OJIHO PO3IMI3HABATUME 00’ €KT SIK «TOU CaMHUID».

3BiJIcH BUIUIMBAE TJIUOMINNA 3B’S30K 13 MPOOJIEMOIO 1A€HTUYHOCTI B (histocodii.
AHani3 pitocopchKuX IHTEpIpETaLiii — Bi APUCTOTENS IO Cy4aCHUX aHATITUKIB —
MOKa3ye: 1JIEHTUYHICT, HE € (DIKCOBAHOIO BIACTUBICTIO 00’€KkTa, a (opmyeTbes
3aBASKA B3a€EMOJIi MaTeplaJbHUX XapaKTepUCTUK, 1H(POPMAIIHHOI CTPYKTYpH Ta
icropuunux 3B’s3KkiB. CywyacHa ayMKa Jefami OuIbIlle CXWISEThCS JIO0 TOTrO, IO
KIIFOYOBY POJIb Y 30€peKCHHI 1JICHTUYHOCTI BIJIrpae HE MaTepiajabHa CTaJiCTh, a
TMICUXOJIOT1YHA a00 (PyHKITIOHAJIbHA Oe3MepepBHICTb.

[lutaHHd TIPO 1AEHTUYHICTH CTa€ OCOOJMBO CKJIAJHUM Yepe3 Te, 10 BOHA
CTOCYEThCSl HE Juiie (i3uyHUX OO0’ €KTIB, a W TaKUX KaTeropid, Ik OCOOHUCTICTH,
CYCIUIbCTBO, KYJIBTYPHI SIBUIIA a00 1HPOpPMaLlifHiI CTPYKTYpHU. Y BCIX IIUX BUIAJIKAX
JIOBOJUTKLCSA BIJIPI3HATH 3MiHY Bij BTpaTH ifeHTu4HocTi. [Tapagokc Teces mokasye,
[0 HaIlla IHTYIlis PO «CTANICThY YaCTO HE 30iraerbcs 3 MaTeplalbHUMHU (aKTaMH.
OO0’eKT MOXKE 3aduIIaTHCS THM CaMHUM JUJIS HAIloi CBIJOMOCTI, HaBITh SIKIIO BIH
MTOBHICTIO 3MIHUB CBiil MaTepianbHuii ckiaf. Lle cBiYuTh Mpo Te, 110 1ICHTUYHICTh HE
3BOJIUTHCS TUTBKH 10 (D13MYHOI CyOCTaHITii.

Busnauuty, un 3anummaerbes 00’€KT THUM CaMHM, MOKHA JIMIIE Yepe3 TEeBHI
KpuUTepii, 10 AKUX B cydacHiit ¢inocodii BIAHOCITh HACTYIIHI:

1. MarepianbHuii kKpuTepiii nepeabdavae, MO piy 3AIUIMIAETHCS TIEIO CaMOIO,
AKIIO 30epiraeThecs il MaTepiaibHUM CKiIaa. AJie TapaJoKC TMOKa3ye, 10 Marepial
MOKe OyTH 3aMiHEHUH TMOBHICTIO — 1 MPH [BOMY IHTYiTUBHO OO’€KT HJisi Hac
JUIIAEThCS THM camuM. Lle poOuTh MaTepiaapbHUN KpUTEPii HETOCTATHIM.

2. Kpurepiii gopmu ad0 CTPYKTYpH rOBOPUTH, 1[0 TOTOXKHICTh BU3HAYAETHCS
THM, SIK YACTHHHM MOETHAHI MIXK c00010. Y BUnaiKy kopabmus Tecest cTtpykTypa cipasi
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30epiraeTscsi, aje IOTO HE 3aBXKAU JOCTaTHRO IHOTO JUIS TBEPIPKEHHS PO
1I€HTUYHICTb.

3. OyHKUiOHAJBLHUI KPUTEPil aKIEHTYE, 0 Pid 3aIHUIIAETHCA TIEI0 CAMOIO,
KOJIM BOHA BUKOHYE Ty camy (pyHKIiro. [le Moke mparroBatu Jj1sl TEXHIYHUX 00’ €KTIB,
ajie 30BCiM HE MIAXOAUTH IJIs JTIOUHHU.

4. IcropuuHuii 2600 NpUYMHHUI KpUTEPiH CTBepKye, 10 00’eKT 30epirae
1IEHTUYHICTh 4Yepe3 TATJIICTh CBOTO ICHYBaHHS, He3ajexHO Bij 3MiH. lle oaun 13
HAWCHIIBHIIIUX apTyMEHTIB, ajie i BiH HE MpaIllo€e y BUMAAKY AyOI0BaHHS CB1IOMOCTI
abo Kormiil.

CyyacHa anamithyHa ¢igocodiss po3BHHYJIA CTAPOMABHIO  JHCKYCIIO,
3aMpoIOHYBABIIM HOBI 1i iHTeprpeTamii. OQuH 13 HANBIUIMBOBIIIUX MUCTHUTENIB XX
cromtrs, Jepek Ilapdit, cTBepaKyBaB, IO TOTOXKHICTH — HE 3aBXKIU KJIHOYOBE
nutaHHsa. BiH HarosomnryBaB, 1o ajis 0aratbox (uiocodChbKUX 1 MOpaIbHUX 3aj1ad
BAXKJIUBIIIOK € MCUXOJOTIYHA a00 (yHKIIOHAIbHA O€3MEepEepBHICTh, HIXK OyKBaJIbHA
TOTOKHICTh. HaBITh SIKIIIO 00’ €KT 3a3HAE paIUKAIbHUX 3MiH, 3HAYEHHS MAtOTh HE 0T
CKJIAJIOBI, a 3B’ SI3KH, 5IK1 OPMYIOTH 1ICTOPIiI0 00 PYHKIIIFO IIbOTO 00’ €kTa. [1oa16H1 17161
3ycTpivaroThes B mparpix Jlesiga JIptoica, sskuii po3risaaB 00’ €KTH K MPOTSKHI B 4aci
CYTHOCTI, IO CKJIQJAlOThCsl 3 YaCOBUX YAaCTHH. Y IbOMY TMOTJISI 1I€HTUYHICTh
KopalJii — 11e He cTaTUYHUM (akT, a MOCHIJOBHICTh CTaHIB, 00’ €IHAHUX €JIMHOIO
icropuuHoto JiHiewo. Tex Caiinep, po3BUBAIOUM KOHIEMNIT MEPAypEHTU3MY,
M1JIKPECIIIOBAB, 110 00 €KTH B Yaci ICHYIOTh HE K OJHOPI/IHI CYyTHOCTI, a SIK MPOIIECH.
Te, 1110 MU HA3WMBAEMO «TUM CaMHUM KOpalIeM», € pajllle YIBHOIO KOHCTPYKIIIEIO, SKa
J03BOJISIE HAaM HaJaBaTH CEHC Oe3MepepBHOCTI, a HE (PaKTOM MarepialbHOT
He3MIHHOCTI. Takum unHoM, (iiocodchKi MOTIISIAN Ha Tapagokc Teces mpoI0BKYIOTh
PO3BUBATUCS, 1 KOKEH HOBUM MIAX1J BIIKPUBAE 1HIINI aCMEKT MUTaHHSA. YCl BOHH,
OJIHAK, 3BOJATHCS JIO OJIHIE] KJIIOYOBOI TE3U: 1JEHTUYHICTH HE € MPOCTOIO
MarepialbHOIO XapaKTepUCTHKOW. BoHa ¢opMmyeTbcs 3aBASKM  KOMILIEKCHIM
B3aemo/ii popmu, icTopii, CTPYKTYpH, QYHKIIT, a TAKOK TOTO CIIOCO0Y, IKUM MU CaMmi
BU3HAYAEMO  OCMUCIIIOEMO CTaJIICTh y CBITI, 1110 TTOCTIHO 3MIHIOETHCA.

[e#t mapamokc Mae mMpIIe 3HAYCHHS, OCKIIBKA MOTO0 MOKHA 3aCTOCYBATH 0
O0aratbox cdep peanbHOCTi. ONHUM 13 HAWOYEBWAHINIUX TPHUKIAAIB € IOJCHKE
CyCHiabCTBO. JIIOICTBO IMOCTIMHO 3MIHIOETHCS: OJHI TTOKOJIHHS BIIXOJATH, 1HIII
NpUXOJATh iM Ha 3MiHY. [IpoTAroM HOCHUTH TPUBAJIOTO TMEpioay CKIAJ JOJICTBA
3MIHIOETHCS HACTUIBKH, 1110 BXKE HE 3AJIUIIAETHCS KOJHOI JIFOAUHH, KA XKUJia paHile.
OmHak MU TTPOJIOBKYEMO TOBOPHUTH TIPO «TFOACTBOY SIK TIPO €UHY, IIUTICHY CITUTBHOTY,
110 HIOMTO 30epirae CBOK TOTOXKHICTh. e BUKIMKae MUTaHHS: HA SIKIM MiACTaBl MU
B)KMBAEMO OJIHC M TE€ caMe TOHATTS, SKIIO 00’ €KTUBHO BOHO HE MICTHTH YKOJHOTO
CIILJIBHOTO €JIEMEHTa 3 COO0I0 B MUHYJIOMY?

VY KOHTEKCTI cy4acHUX 1H(POpPMaLIMHUX TEXHOJOTIHA MapajoKC OTPUMY€E HOBUU
BuMip. KomitoBaHHSI CBIJOMOCTI, CTBOPEHHS ITU(DPOBUX IBIMHHUKIB YU MEPEHECEHHS
MICUXIYHUX CTPYKTYP Ha 1HII HOCIi CTAaBJIATh MUTAHHS: YK OyJe 1udpoBa KOIis «TUM
camum» cy6’ektoM? ToOTO mnMdpoBe MTyONFOBaHHS CBIJOMOCTI CTBOPIOE HOBI,
HEeoueBUAHI (HOpMHU Tapajokca, y SKUX MarepiaJbHa HEMEpPEpPBHICTh 3HUKAE, a
MUATAaHHS 1ACHTUYHOCTI TEPEHOCUTHCSA Yy TUIONIMHY 1H(GOPMAIIHHOT CTPYKTYpU Ta
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ncuxonoriunoi  OesmepepBHOCTI. TexHomnorii moka3ymoTh, [0 iH(oOpMaliiiHa
TOTOXKHICTb HE TapaHTy€ TMPOJAOBXKEHHS OCOOMCTOCTI, a pO3pPUB MNPUUMHHOL
OesrnepepBHOCTI pydHye BIMuyTTs «s». Tak IT-mpukiaau migkpeciaioTh T'OJOBHY
171e10 TapaJioKCy: MaTepiaabHa abo HaBiTh 1H(OpPMaIliifHa MOAI0OHICTh HE TapaHTYIOTh
17IEHTUYHOCTI 0€3 HeMePEePBHOCTI ICHYBaHHS.

MoskHa 3poOMTH BHCHOBOK, IO TMapagokc Tecess IEeMOHCTPYE, HACKUIbKU
CKJIAJIHUM 1 OaraTOBUMIPDHHUM € TIOHATTS 1IGHTHYHOCTI. BiH mokasye, 1o o0’ €KTH,
JIOAM Ta HABITh LI CHUIBHOTH MOXYTh MOBHICTIO 3MIHIOBaTH CBI MaTeplaibHHIA
CKJaa, OJHAK TpU LbOMY 30epiraTu CBOIO TOTOXHICTh Yy KYyJbTYpPHOMY,
byHKIIIOHATFHOMY 4H 1H(QOPMAaTUBHOMY CeHCl. MaTepiajibHl YaCTMHU 3MIHIOIOTHCA,
ane gopma, cTpykrypa, PyHKIlisS a00 iICTOPHYHA TATIICTh MPOJAOBKYIOTh ICHYBaTH U
3a0e3nevyyoTh T€, M0 MU IHTYITHBHO CHpUHAMAEMO SK «Te came». Po3BHTOK
IM(POBOro KOMIIOBAaHHSA CB1JIOMOCTI, CTBOPEHHS BIpTyaJbHUX CBITIB T4 MOKJIUBICTb
MEPEHECEHHS! KOTHITUBHUX CTPYKTYpP Y IITYYHI HOCIi CTaBJISATh MUTAaHHA PO MEXKI
JIIOJICHKOI 1JIGHTHYHOCTI 1mie roctpime. Komis cBimomMocTi 30epirae iHpopmariito, ajie
YU [IPOJIOBXKY€E BOHA ICHYBAaHHS 0COOMCTOCTI? SIKIO KOTIis )KUBE, @ OPUT1HAI IOMUPAE,
XTO 3 HUX € «CIPaBXKHIM»?

[{i nuTaHHs MOKa3ylOTh, MO Mapagokc Teces He auile icTopudyHa (utocodcrka
npoOjemMa, a ¥ KOHIENTyaJbHUU KIIIOY JO PO3YyMIHHS MalOyTHIX TEXHOJIOTIM Ta
MOpPaJIbHUX BUOOPIB, 13 SKUMH JIIOJICTBO HEMUHYYE 31TKHEThCS. [I€HTUUHICTD — 1€ He
piY 1 HE BIIACTUBICTb, a MPOLEC, IKUW MOCTIHHO (POPMYETHCS, 3MIHIOETHCS 1 3aJIEKUTh
B1JI TOTO, SIK MU caMl HOro BU3HAYa€EMO.
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IIHHICTh IH®OPMAIIl TA CHHEPTETUYHA
OPI'AHIBAIIA BYTTSA Y COHIAJBHO-TEXHIYHUX
CUCTEMAX

Mopryn Osiena AHaTtoJiiiBHa,

K.(17J0C.HAYK, AOIICHT,

Jo1eHT Kadeapu mpodeciiHol Ta CoiabHO-TYMaHITapHOI OCBITH
KpuBopi3bkuii HallioHaIbHUM YHIBEPCUTET

bokos Aprem CBsiITOC/IaBOBUY
CryneHr

KpuBopi3bKkuii HalllOHAIBHUM YHIBEPCUTET
M. Kpusuii Pir, Ykpaina

CyyacHuil po3BUTOK HayKH i TEXHOJOTIH 1HILIIOBAB CTAHOBJIEHHS HOBOI'O PIBHS
po3ymiHHs OyTTs - 1HQOpMauiiiHo-cuHepretuyHoro. Ileii Tum OyTTeBOCTI
XapaKTepU3y€eThCs 3/IaTHICTIO CHCTEM JIO0 CamMoOOpraHizallii, CaMOBIOPSAKYBaHHS Ta
BHCOKOPIBHEBOI camoakTyami3anli. Po3ymiHHS MmOAiOHMX NpoueciB NOoTpedye He
TUTBKM HOBHX MIIXOJIB y ¢inocodii, ane il meperisay TpaaulliiHUX YSBIEHb PO
CBIJIOMICTh, pEaJbHICTh Ta €BOJIOLIID CKJIaAHUX cucteM. [HdopmariiiiHo-
CUHEpPreTuyHe OYyTTA pemnpe3eHTye ImepexiiHy GopMy MK TPUBUMIPHOIO
MaTepialbHOK  PEaJbHICTIO Ta  HOOC(PEPHO-KPEATUBHOI  YOTHPUBHUMIPHOIO
peanpHicTiO. Lleit mepexiy 3acHOBaHMI Ha 3pOCTaHHI poJii  i1HPopMalii sK
dbyHIaMEHTAILHOTO MMapaMeTpa oprasizaiii cBiTy. ByTTs Takoro Tumy mnependadae
BHCOKHI pIBEHb BHYTPIIIHbOI PIBHOBATW, TAPMOHIi Ta CTPYKTYPHOCTI, 110 JA03BOJISIE
cuUcTeMaM Jiocsiratu HOBUX (opm camoopranizailii. OCOOIUBICTIO IILOTO PIBHA OYTTS
€ Te, 0 MOTO aJeKBaTHE CIPUHHATTS MOXKIIMBE JIMIIE 32 YMOB BHCOKOPO3BHHEHOI
cBijomocTi. ToMy cCyO’€kT-00’€KTHE CHPUMHATTS MOAI0HOrO i1H(MOpMaIiiiHO-
CUHEPreTUYHOTO OYTTS B SKOCTI OHTOJIOTTYHO-OCOOJIMBOI pPEaJbHOCTI MOTpedye
BHCOKOPIBHEBO-PO3BUHYTOI CBIIOMOCTI TakOro "aKTyalll30BaHOTO CBITOPO3yMiHH:A",
KOTpE MEHTAJbHO 3/J1aTHE HE TUIBKU A0 "BHYTPIIIHBOI" TPAHCLEHJEHIII, ale U 10
"30BHINIHBOI" TPAHCIICHACHTHOI "Cy0’ €KTHOI ii", 1110 MepEeTBOPIOE MPUPOIHE OYTTA
Ha 00’€KTOBAaHY THOCEOJIOTIYHY peasibHICTh. Y CyYacHIl Haylll HaBITh ICHY€ JAyMKa,
o y JoauHu (POPMYETHCS TPETS CUTHAIBbHA, "iH(POpMaIIMHO-TICUXiYHA" cHcTeMa
CBIJIOMOCTI, KOTpa 37aTHa (iKCyBaTH 1 JETEKTyBaTh 1H(OpPMAIiHHO-CEMAaHTHUYHI,
CEMIOTUYHO-CMHUCIIOBI, TIOJIICEMIOTHYHI, CAMBOJIIYHO-KOOB1 Ta iHII "iH(opMaliiHi
curHaiau" [1, c. 142-152]. Taka cBigomicTh 31aTHA A0 TPAHCICHACHINT JBOX THIIIB:
BHYTPIIIHBOI - SIK BUXOAY 32 MEXI1 BJJACHUX KOTHITUBHUX CTPYKTYp, Ta 30BHIIIHBOI -
K aKTMBHOI Cy0’€KTHOI Ali, 1110 MePETBOPIOE MPUPOAHY PEAIbHICTh Yy Mi3HABAIbHUMA
00’ €KT.

VY cydacHUX TOCIHIKSHHSIX BUCIOBIIOETHCS TyMKa 1010 JOpMYBaHHS y JIFOTUHU
HOBOI, TPEThOi CHUTHAJBHOI CHUCTEMHU - «IHPOpMalliHO-TICUXi4HOi». BoHa 3maTHa
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JICaKTUBYBAaTH CEMaHTWYHI, CHMBOJIIYHI, KOJIOBI Ta 1HII 1H(GOPMAIIHI CUTHAIH, IS
CIIPUUHATTS SKUX HE MOTPIOHUN MOBHUK oOcir gaHux. JlocTaTHbO MiHIMAJIBHOL
4acTKH 1H(popMaIlii, 32 yMOBH 1110 CBIJIOMICTh YK€ Ma€ CTPYKTYpOBaHi Ta iepapxizoBaHi
nonepeaHi 3HaHHs. Taka 0cOOMBICTh BIIKPUBAE MOXKIIMBICTh HOBUX (hOPM MUCJICHHS,
K1 0a3yroTbcsl Ha 1HTepmpeTalli i1HGOpPMAIIMHMX CTPYKTYp, a HE JHuIIe Ha
0e3nmocepeTHbOMY CEHCOPHOMY JIOCBiI.

®dinocoderkuit iHTEpec A0 iHdopMaiii Ta camoopranizaiili chopmyBaBcs
npotsiroM XX CTONITTA, XO4Ya Il JIBa HAOpsIMH PO3BUBAIHUCA HEPIBHOMIPHO.
CuHepreTuyHa napaaurma, 3arnovyarkonana I'. XakeHowm, 30cepenuiacs Ha BUBUCHHI]
CaMOOPTraHi30BaHUX MPOIIECIB Y BEJIUKUX CHCTEMax, KUl MOB’s3aB iHGopMaIiio i
CaMOOpTraHi3ailifo, pO3yMIIOYM IIiJI OCTAaHHBOIO CHUHEPTeTUYHI BHUSBICHHSI Y
MOHAABENHMKUX cucTteMax [2]. [ndopmamiinuii miaxia, SKuidi akTUBHO JOpMyBaBcs B
MeploJl HAayKOBO-TEXHIYHOI PEBOJIIOLII, 3ITKHYBCS 3 TPYIHOUIAMU BU3HAYEHHS
CyTHOCTI 1H(doOpMalii, AKI KOJUBAIUCS MIK MaTeplaJbHUMHM, 1I€AJIbHUMU Ta
EHEePreTHYHUMHU TpakTyBaHHsIMHU. KoHuentyansHUil mpopuB 3aidicHunu podotu H.
Binepa, V. Em6i Ta iHIIUX TEOPETUKIB KIOEPHETHKH, SIKI MPOJEMOHCTPYBAIU
MO>KJIUBICTh PO3YMIHHS 1H(pOpMAIlli K CaMOCTIMHOI, HEeMaTepiaIbHOI CYTHOCTI, aje
3/1aTHO1 BIUIMBAaTH Ha MaTepialibHi cucrteMu. Y. Embi mpu mpakTuyHiii po3poOiri
KIOEpHETUYHUX CHUCTEM Ha IIii MiJICTaBl MPUITYCKaB, IO KOMIT I0TEPU MOXKYTh CTaTU
HACTIJIbKM CKJIQJIHUMHM, IO HI KOHCTPYKTOp, Hi ONEpaTop HE PO3YyMITUMYTh, YOMY
1H(opMaIiiiHI CUCTEMU BHKOHYIOThH Tl Omepalli, Kl BOHM BUKOHYIOTH [3, c. 216].
OnHuM 13 KJIIOYOBHX IOJIOKEHb CYyYaCHUX IHQOpPMaLIMHUX TEOPId € YSABIECHHS PO
iHpopmalito sK 00 €KTHBHY BIACTUBICT MaTepii. OO’e€KTHBHICTH 1H(OpMaIi
JOBOAMIIACS yepes ii aTpuOyTHY BIACTUBICTh "BUMIPHOCTI" — B KIJIBKICHO 1 B SIKICHO-
OyrreBicHOMy ceHcl. lle miarBepmxye marematnuHa (opmyna K.IllenHona Ta
V.VinBepa, sika BpaxoBy€ KUIbKICTh 1H(OpMalii y OyTTEBICHIM 4YM KOMIT FOTEPHO-
1H(hopMaliiiHIi cucTeMi, 1e MOKIUBUI BUO1p 1H(opmaii. [{1o hopmyny BoHU cknanu
eKkBiBaJIeHTHO 710 popmynu, BuBeaeHoi M. [linankom 115t onucanHs TEpMOAMHAMIYHOT
SHTpOMii MarepiaibHuX 00’eKkTiB-cucteM [4, c. 19, 105]. YV Mexax CHHEPreTHKH
I JIKPECITIOETHCS, 1110 CKJIaHI CHCTEMHU MAIOTh 37aTHICTh 0 HAaKOMMMYeHHs iH(popMarii,
[0 TIJABUINYE iXHIO «Mipy cBOOOAM» Ta MOTEHIial camoopranizaiii. Came Tomy
1H(MOpMaIlIiHI CTPYKTYPH €BOJIOIIOHYIOTh 1 30€pIiratoThCsl, HaBiTh KOJIM MaTepialibHi
CUCTEMHU TMIJMOPSIAKOBAHI EHTPOMmMHUM TmpouecaMm. I[Hdopmarlis mae He nawuie
KUIBKICHI, ajie W SKICHI XapaKTepUCTUKH, IO MPOSBISIIOTHCA HA PI3HUX PIBHIX
opranizaiii Marepii. Tak, Ha MeBH1M MeX1 CKJIAHOCT1 (DOPMYIOThCS KUB1 CUCTEMH, SIKI
JEMOHCTPYIOTh TMPUHIIMIIOBO HOBI BJIACTUBOCTI TOPIBHSHO 3 HEOPraHIYHUMH
CTPYKTypamu. 3alpOBa/XKCHHSI SKICHUX KOE(ILIE€HTIB JO3BOJISIE BU3HAYUTH MIpy
PI3HOMaHITTS 1H(OpPMAIlli Ta CTYMIHb OPraHi30BaHOCTI CUCTEMHU. 3 IbOI'O BUILIMBAE
KOHIICTIIIS «3aKOHY 30epekeHHs 1H(OopMallii», SIKUi aHaJOTTYHHUM 3aKOHY 30€peKEeHHS
eHeprii, OCKIIbKH 1H(POpMaIlis HeBIIITHFHA BiJ] MaTepii Ta 11 €BOIIOIIHOTO PO3BHUTKY.

[Toganbmie ocmucienus iHdopmartii y ¢pitocopchbkoMy TUCKYPCl PUBOIUTH 10
il TpakTyBaHHS K crenud19HOT OHTOJIOTTYHOI IIHHOCTI. [HopMmaillist HabyBae cTaTtycy
«00’ EKTUBHOCTI-JIA-ce0e», «pedi-B-co0i», M0 ICHYE HA KOKHOMY PiBHI TMPUPOTHOI
oprauizanii. Ii oHTONOriuHAa 3HAYYLIICTH 3alEXKUTh BiJ CTyIEHS BIOPAIKOBAHOCTI
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3B’S3KIB, SIKI 3a0€3MeUyI0Th MOXJIMBICTh 1H(OPMALIHHOTO PO3BUTKY Ta aKyMYyJISLii
JaHUX Yy BCE CKIAIHIIMX CTPyKTypax. HeBmnopsiakoBaHICTh, HaBIaKd, O3HAYA€
nedimuT 1HGopMmarlii Ta HAOMMKEHHS 10 CTaHy Xaocy. I[Hdopmariiro MoxxHa
KJIacu(iKyBaTH HA OCHOBI NMPHUHIMUITY BIOPSIKOBAHOCTI, IO J03BOJIIE€ BUSBHUTH ii
HeroeHTpomiiiHi  BractuBocTi. Jocmignuku J[3po0anp O.I1., Mapuenko O.B.
IPOMOHYIOTh JudepeHmiamio 1HpopMalii Ha piBHI eJeMeHTapHOi 1HopMaIlrii
HEXWBOI MPUPOAM, IO 3ade3nedye 0azoBl (GOPMH YHOPSAKOBAHOCTI; O10J0TTYHOL
iHbopMaIllis, sKa XapaKTepU3ye KHUBI CHUCTEMHU Ta iX EBOJIOIINAHE YCKJIaJHEHHS;
JorivHo1 iH(opMaIlii, Tka OB’ s13aHa 31 CMUCIIOBIMH, CEMAaHTUYHUMU Ta I[IHHICHUMH
CTPYKTypaMu JIIOJUHH; coIliaibHa 1HopMaIlis, 10 BUHUKAE BHACIIJOK «CTpUOKa
piBHs 1H(pOpMAILlii» Ta 3yMOBIIIOE MOSIBY HOBUX (JOPM COIliaIbHOI OpraHi3aliii.

ComiansHa iHGOpMaIlS Mae SKICHO IHIIMA CTaTyc, aJke BOHa IMOB'sA3aHa 3
LIHHICHUIMHM CMHCIIaMH, K1 HE MiJIATaloTh MOBHIM (popmaiizaiii KiOepHETUHYHUMU
MojensiMu. KibepHeTH4H1 CUCTEMHU 3/aTHI MOJIENIOBATU OOpOOKY CUTHAIIB, aje HE
MOKYTb BIJITBOPUTH IMOBHUI CIIEKTP JIOJCHKOI KOMYHIKaIlii - CMUCJIOBOi, KyJIbTYPHOI,
ceitormsanuoi. Came ToMy KibepHeTuka Mae (GyHAaMeHTaNIbHI  (uT0cOPChKI
OoOMEKEHHS: BOHA HE 3JlaTHA 3aMIHUTH CBITOTJIAIHY METOOJIOTIIO, sika 3a0e3meuye
[UTICHICTh HAYKU Ta JYXOBHO-IIIHHICHY €JJHICTh 3HAHHSI.

[ndopmariiiino-cuHepreTHUHUt ~ €PEeKT  TMPOSIBISETHCS  NEpeayciM  y
(GyHKIIIOHYBaHHI COIlAJIbHOI 1H(GOpMAaIll BCepeauHl CYCHNUIBHUX CHUCTEM. Y TaKHX
CHCTEMaxX BHHHUKAE SIBUIIE CaMOOpraHi3allii, 0 MPOSIBISIETHCA SIK «CAMOPO3BUTOK» Y
npoiiecax riodanizaiii Ta opMyBaHHS € IMHOTO JIFOJACHKOTO COLIyMY. Y IIEHTP1 LIbOTO
npoiiecy nepedyBae TBOpYa, caMopeanizoBaHa OCOOUCTICTh, SIKa B3a€EMOJIIE 31 CBOIM
COLIIAJIBHUM CEpPEIOBUIIEM Ha OCHOBI LIIHHICHUX, aHTPOIOJIOTIYHUX, KYJbTYPHHX 1
MICUXOJIOTTYHUX MmapaMeTpiB. OAHIEO 3 YMOB COIIabHOI caMOOpraHizailii € coriaabHa
HEJIIHIMHICTh — BJIACTUBICTh CKJIAIHUX JIIOJCHKUX CEPEOBUII, SIKI IEMOHCTPYIOTh
SBUIIA KOJEKTUBHOI Y3TOKCHOCTI, BUHUKHCHHS CTIHKHX (GOpPM YIIOPSAKOBAHOI
MOBEIHKH Ta (POPMYBaHHS aTPaKTOPIB COIIaILHOTO PO3BUTKY. Y Toukax Oidyprartii
BIIOyBa€ThCSA  MepexiJi BIJ Xaocy JO TMOPSAKY, IO  CYIMPOBOIKYETHCS
HETOCHTPOMINHUM «ITIIPKUBIICHHSIMY KOJIEKTUBHOI €HEpTii.

[Tepeocmucienns poui iHpopMalii Bee 10 IIHHICHOT TpaHcopMallii HayKOBOTO
3HaHHSI. DOPMYETHCS HETEXHOTCHHA YHIBEpCcallbHa Teopis 1H(opmMaIlii, 3acCHOBaHa Ha
TYMaHICTUYHUX TPUHIIAIAX Ta B3aEMO3B’S3KY 00’ €KTUBHHUX YMOB 3 JIIOJACHKUMU
IIHHOCTSMU. Y  CBITONBIAHUX ¢dopMax BiIOMBAEThCA CYO €KTMBHAa CTOpPOHA
JIIOJICBKOTO JIOCBIJlY, /1€ BU3HAYAETHCSI CEHC ISJIBHOCTI, OPIEHTUPHU Ta MPIOPUTETH.
AHTudiocopchkuil miaxiJ cyTo KiOEpHETUYHOTO PO3yMiHHA 1H(QOpMAILIli MoJsrae B
"aHTUMaTeplaTiCTUUHIN 1HTeprpeTanli’ yHIBepcaJbHOI Teopii i1Hdopmallii sk
CYCIUIBHOI I[IHHOCTI, III0 OTPUMAaJIM Ha3By "KIOEPHETUYHOTO iAeanizmy", "cCHCTEMHOTO
ineanizmy", "tHdopmariiiHoro ineanizmy". 3apa3 1€ BU3HAYAETHCS AK CBITOIVISIIHA
¢imocodis "cyOcTaHIIHOI pealbHOCTI", 110 Ha CydYacHI HAyKOBO-METOOJIOTTUHIM
OCHOBI1 TPaHC(POPMYETHCSI B HOBE CBITOpO3yMiHHS [5, ¢. 134]. Hacamnepen Ha OCHOBI
dbopMyBaHHS JIFOACHKOT "MEHTanbHOI 3A10HOCTI A0 CyOcTaHIiHOrO mMmi3HAHHA". Y
IIbOMY KOHTEKCTI TMOCTa€ THUTaHHS TMPO CIIBBIJHONIICHHS HAYKH Ta TyMaHI3MY:
KibepHeTHKa, TIOTPU CBOIO MPOAYKTHUBHICTH, HE MOXE 3a0€3MEeUUTH YHIBEpCAIbHY

251



PHILOSOPHY
TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

€IHICTh HAYKOBOTO 3HAaHHA 1 TUM Oumbie — 3amiHuTu ¢imocodiro. HagmipHO
TEXHOKPATUYHHUM TMIJIX1J MPUBOJUTH JO PHUHKY «KIOEPHETUYHOTO 1J€ali3My» -
TpaKTyBaHb, 110 a0COJIFOTU3YIOTh 1H(OpMaIIiitHI MOJIei, BIIPUBAIOYH iX Bij peaJbHUX
TOACBKUX cMHCIIB [6, c. 100].

Y apyrii nojoBuHi XX CTOJITTS Ha TJ1 CTAHOBJICHHS 1H(OpMAaIIHOTO
CYCIUIbCTBA MOYAJIOCS aKTUBHE JOCIIPKEHHSI MOXKJIMBOCTEH MOOYIOBU COLIIyMYy Ha
npuHIMnax kioepHetuku. IIpore cmpoOu CTBOPEHHS YHIBEpCaabHOI MOACII
«KIOEpHETUYHOTO CYCHIIbCTBA» HAIITOBXHYJIHCS Ha HHU3KY «IH(pOpMAaIiitHIX
Oap’epiB», TMOB’sA3aHUX 13 HAA3BUYAWHOIO CKIATHICTIO COIIAJLHUX KOMYHIKAIIiH,
HEOOX1/IHICTIO MacOBOTO YIPAaBIIIHHSA Ta HEBIAMOBIIHICTIO MEXaHICTUYHUX MOJENen
peaIbHUM COIliaIbHUM TpoliecaM. 3aXiJHUI JOCBI OCTaHHIX AECATUIIITh JEMOHCTPYE,
0 HEKPUTUYHE 3aCTOCYBaHHS COLIAJIBbHOI KIOEPHETHMKH CHPUSIO BipTyami3amii
CyCIUIbCTBA, 3aMiHl pPEATbHUX BIAHOCHH CUMYJSIPHUMH, IO, Y CBOIO Yepry,
3aroCTPWIIO KPHU3y COLIAJIbHOI peasibHOCTI. Lle mopomxye motpedy y CBITOTIIAIHIN
TpaHchopmarlii Ta MOBEpHEHHI 10 (Pi10cOPCHKO-TYMaHICTUYHUX 3aCaj] OCMUCICHHS
CYCIILJIBHOTO PO3BUTKY.

VY JOoCHiIKEHHSX CyYaCHUX HAyKOBIIB CYCHUJIBCTBO PO3IJISAAETHCA SIK
«HaJIBeJIMKa TepMOJAMHAMIYHA CHUCTEMay, IO 3/IIMCHIOE OOMIH €HEPTri€l0 MK CBOIMU
HiJICUCTEMaMU Ta 30BHILIHIM cepenoBuiieM. Taka cucrema 3/1aTHa 10 TOMEOCTasy,
TOOTO MIATPUMAHHA CTPYKTYpHOi CTaOUIbHOCTI, a00 10 TEPMaHEHTHOTO
BJIOCKOHAJIEHHS] — 3aJIEXKHO BIJl THITYy CaMOOpraHi3aliiHux MexaHi3miB. [Ipote came
Ha I[bOMY PIBHI BUABIIAIOTHCSA (yHAAMEHTAIbHI YIPABIIHCHKI 0OMeXeHHs. byib-gka
crpoba mepeynopsaAKyBaHHS COIiaIbHUX 3B’ sI3KIB HEMHUHYYE TIOB’si3aHa 3 BILTHBOM Ha
JIOJCHKI CMHCIM, LIHHOCTI Ta (opmu B3aemonii. Tomy mnoOyaoBa UiTiCHOL
KiIOEpHETUYHOI MOJEINI COI[laIbHOTO OYyTTS € MNpOoOJIEMATHYHOIO, a MHUTAHHS «4H
MOXKJIMBE KIOEpHETHUYHE OYTTS COLiyMy?» 3alMIIaeThcs BIIKpUTUM. Dinocodcebka
Oe3MpuHIMIHA "TPUMYCTUMICTB" COLIOKIOEPHETUYHOTO PO3BUTKY CYCILIBCTBA 32
octanHi 20 pokiB Ha 3ax0/11 MPU3BEJIA J0 BipTyai3allli CyCcriibcTBa, CAMBOJIIYHOCTI U
CUMYJISTUBHOCTI CYCHIJIBHUX BIJIHOCHH, /10 BHUHUKHEHHS COIIaJbHOI peasbHOCTI-
cuMyJIsIKpy [7].

VY 11bOMy KOHTEKCTI1 1H(pOpMaIIHHO-CUHEPTreTUYHE OYTTS MOCTAE HE SIK a0CTpaKTHA
TEOpEeTHYHA KOHCTPYKIIis, a SIK peajbHa TEeHICHIIIS PO3BUTKY CYYaCHOTO CYCITUIbCTBA,
10 JIe/laJll aKTUBHIIIE B3a€EMOJIIE 3 TI100aTbHUMHU TEXHOJOTIYHUMU, KYJIbTYPHUMHU U
KOCMOJIOTIYHAMH TIpoliecaMH. Moro mosiBa 3yMOBJIGHA IEPEXOIOM JIOJACTBA Bij
TpaAuLiiHUX (OPM COLIATBHOCTI A0 CKJIAAHUX HENIHIHHUX CTPYKTYp, y SKHUX
JOMIHYIOUMMH CTAlOTh HE OKPEMI €JIEMEHTH, a B3aEMO/I1i, KOPEJSLii Ta CHHEPTeTUYH1
edext Mk HUMH. Brache, 111 epekTH 1 KOHCTUTYIOIOTh HOB1 MOJENI COLIAJIBHOTO
MOPSIZIKY, B AKUX 1HQOpMalis (YHKIIOHY€E HE JIMIIE SK pecypc, a SIK OHTOJIOT1YHA
OCHOBa CaMOBIATBOpEHHs cucTteMu. [lomiOH1 mpollecHu CBig4aTh MPO 3MIMIECHHS
aKLEHTIB Y pO3yMiHHI CyCHUIbCTBA: BiJ] MEXaHICTUYHOI MOJIEI, III0 OPIEHTYETHCS Ha
KOPCTKI CTPYKTYPH Ta 30BHIITHE YIPABITIHHS, IO MOJIENII CAMOOPTaHI30BaHUX CUCTEM,
3IaTHUX JI0 aJamnTalii, caMoperysuii i eBomouiinux 3mMiH. KibepHeTnyHi ysBiIeHHs
XX cromiTTs, moOy0BaHI MEPEBAKHO HA KITBKICHUX IMapaMerpax, JeMOHCTPYIOTh
CBOI0O OOMEKEHICTh y CHUTYaIlli, KOJIM KIIFOUOBY POJIb BIJIrpalOTh SKICHI, CMHUCIIOBI,
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KyJbTYpHI Ta €K3UCTEHIIIIHI XapaKkTepuCcTUKH. BiATak cydacHi TeOpeTUyHI MiAXOAU
3MYIIICHI BpaxOBYyBaTH HeE JuIle 1HPOopMaIliiiHi MpOIeCH, ajie i IIHHICHO-CBITOTJISTHI
BUMIPH, sIKI BUBHAYAIOTh MEXK1 1 MOKJIMBOCTI COIIaIbHOT caMOOpraHi3aiiii.

ITepexin m0 iHGOPMAIIHHO-CUHEPTeTUYHOTO PIBHSA OYTTS O3HA4a€e TaKOXK
TpaHcopmariito cy0’ekTHOCTI. JItoauMHA, sKa YCBIIOMIIOE ceOe 1HTErpOBaHUM
€JIEMEHTOM BEJIMKUX BIJKPUTHX CHUCTEM Bij Olocdepu 10 KOCMIYHMX MAaciTadiB,
OTMMUHSAETHCS TIepe]] HEOOXIIHICTIO TMEPEOCMHCIICHHS BJIacHOI poJii, (QYHKIIN Ta
BIJIMOBIAANBHOCTI. 3MIMIYEThCSI (POKYC 13 BY3bKO MPAarMaTUYHOTO BUKOPHCTAHHS
iHbOpMaLlIHHUX TEeXHOJOTiH Ha (OpMyBaHHS 30aTHOCTI JO iX OCMHCIEHOTO,
KyJbTYpHO BOYIOBAaHOTO 3aCTOCYBaHHS. ToMy pO3BUTOK iH(OPMAITIHHOT CBIJOMOCTI
CTa€ HE TEXHIYHOIO, a TepeayciM TyMaHITapHO mpobiemoro. [lms Toro mob
1H(OpMAaIIiHO-MHUCIIEHEB] TPOIECH CHUHTE3YBaHHS 3 MAaTeplaJbHUMU CHHEPro-
TEPMOJMHAMIYHUMHU B3a€MOJISIMH, HEOOXIJTHO PEAJIbHICHI CHUCTEMH 30UIBIIUTUH [0
MaKCUMAaJIbHUX BEJMUYUH, 10 "moHancucteM". Tosi BCi TypOyJieHTHI 30ypeHHs uepes
Oidypkarii Ta IMCUIIAIIII0 HEBPIBHOBAXKEHHOCTEH ONMTUMI3YIOTh CBOI XapaKTePUCTUKU
Ha OCHOBI caMOOpraizailii 1 MpUBOJATH iX 0 "OCHOBHOI YaCTOTH" BPIBHOBAXKEHOTO
1H(MOpMAaIITHO-CUHEPTETUYHOTO OyTTH, 101(0) CaMOBIIOPSI/IKOBY€E€ThCS 1
CaMOOPTaHi30BYETHCS 3a MPUHIIUIIOM BCEEIHOCTI MAaTEPIAIbHOTO 1 MEHTAJIOLy XOBHOTO
SK HauOUTBIIMX  OIMOJIIPHUX  PO30DKHOCTEM, KOTpl TMOCTIMHO TMPOIYKYIOTh
HEBPIBHOBKEHICTh y MyHKTaX "eHTpomisi-cuHTpormis" abo "akymyisiis-posman'.
Konu 3HIMaeThCS 1€ MPOTUPIYYS Yepe3 BCEEAHICTh MUCIEHHS (1€albHOro) 1 OyTTs
(MaTepiasibHOTO), cy0’ekTa MW 00’€KkTa, TOAl "HpHUpOAHA JNIOAWHA", PO3BUHYBIIH
"tHopMaliliHy CBIIOMICTB", 311aTHA OyJe cipuiiMaT 1HQOPMaALIHHO-CUHEPTETUYHE
OyTTs, KoTpe HazBaiu "Hoocdeporo". IlomidHe OyTTS HE ICHY€ OKpemMo, a HOro
CTAaHOBJICHHSI MPOTIKAE B ICTOPUYHO TPHUBAJIOMY IMpOIECl B3a€EMOIl MPUPOAH 1
CycnuibcTBAa 3  MOCHIAOBHUM BUHUKHEHHsIM 3  Oiochepu  "couiochepu",
"kynbrypochepu"  (COLIOKYJbTYPHO-HAYKOBUX  B3a€EMOJiN, 110 MOPOKYIOTh
nepBUHHUN  cuHeproedekrt), "kpearochepu" BKe SK TEBHOI KpEaTHBHO-
CHHEPIeTUYHOI PpPEATbHOCTI Cy0’€KT-00’€KTHMX B3a€EMOJIA 1 TUIBKH TIOTIM —
"(hopmyBaHHS OYTTEBICHOI CTPYKTYpH Hooc(epHoi peasibHOCTI" [8, €.36-49].

Takum umHOM, (opMyBaHHS HOOCHEpPHOI peanbHOCTI, SKE Y TOMEPeIHIX
JOCITIKEHHSIX PO3MIISIANIOCS SIK 17]eai30BaHUN €BOIOIIMHUNA TOPU30HT, MMOCTYIIOBO
Ha0yBa€e pUC KOHIENTyaJbHOI OHTOJIOTII cydacHocTi. [HpopmartiiiHo-cCuHepreTHYHe
OyTTS MOXHa TpPaKTyBaTH SK NPOMDKHY, aj€ METOJIOJIOTIYHO KIIOUYOBY CTaIilo
nepexoay BiJl KyJdbTypocdepu ¥ kpeaTocdepu a0 MOBHOIIHHUX (PopM HoochepHOT
oprasizailii, y sSIKUX NO€JHYIOTbCS IPUPOIHI1, COLIaTbHI i TyXOBHO-KYJIbTYpPHI BUMIPH
JIOACHKOTO iCHYBaHHS. Y LbOMY 3B’S3Ky Jelaji OYEBHIHIIIMNM CTa€ TMOCTYMOBHU
nepexiJi Biji MOYyTT€EBOI, EMIIPUYHO 3yMOBJIEHOI "KapTUHHU CBITY" 10 KOHLENTYalbHO
pO30yOBAaHOTO PO3YMIHHS PEATBHOCTI K KpEeaTUBHO-1HPOPMAIIHHOTO MpOolECy.
Take 3MileHHsT € 3aKOHOMIPHUM HACIIJIKOM TOTO, 110 Cy4YacHa HayKa Jiefjaii OuIbIie
cnpuiiMae BcecBIiT He sSIK MeXaHIYHY MHOXHHY OO’€KTIB, a SK JAMHAMIYHY,
caMooprasizoBany ¥ 1H(QOpMaIIHHO HACUYEHY CUCTEMY, Y SIKiii TBOPUICTh MPUPOIU
Bijirpae ¢yHIaMeHTaIbHY pOJb. KpeaTuBHMI XapakTep NPUPOIHUX CYTHOCTEM,
BIJI3HAYEHHUI HU3KOIO JOCTIIHHKIB, 33J1a€ pPaMKH HOBOTO CBITOPO3YMIHHS, Yy SKOMY
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iHbopMallid TOCTae HE BTOPHUHHHUM I[apaMeTpOM, a YHIBEPCAIbHUM MPHUHIIUIIOM
oprasizaritii OyTTs.

Po3yminHS 1bOTO mpoliecy nepeadadae nepeopieHTaIl0 CBITOTIISIHIX MOIEICH:
BiJl KJACMYHUX EHEPreTHMYHUX IHTEpHpeTaliid - A0 CHHEPreTUYHOTO OaueHHA
pPeaTbHOCTI K CKJIQJIHOI BIAKPUTOI CUCTEMH, 1110 IepedyBae B MOCTIHHOMY pyci uepes
HEBPIBHOBa)KEHOCTI, (pirykTyarrii Ta 6idypkarii. JIroachka CHUIBHICTD, SK 1 Oyab-sgKa
caMOOpraHizoBaHa CHCTEMa, JIEMOHCTPY€ BJIACTUBOCTI '"caMooprasizauiiHoi
KPUTHUYHOCTI": COIIaNbHI CTPYKTYypH, COIIOKYJIBTYPHI MpPAaKTHUKH, HUBLII3aLIAHI
dbopMu 31aTHI HE JTUIIIE BUXOIUTHU 3 HEBPIBHOBAXKEHOTO CTaHy, a i MPOAYyKyBaTH HOBI
piBHI BropsiiKyBaHHs. L{e o3Hauae, 110 iICTOPUYHMIN MTPoLIeC HE MOKe OyTH OMHCAHUN
AK JIIHIAHA Y1 €HEPTeTHYHO-CHTPOIIIHA TPAEKTOPIs; BIH PAIIE € PSKUMOM CKJIaTHOT
JUHAMIKH, Yy K1 caMoopraHizailisi BUCTyHa€ IMIUTIIUTHUM MEXaHI3MOM PO3BUTKY. Y
MeXax I[pOro MIAXOQYy Cy4YacHUM [I00ani30BaHUl coLlyM Ha0yBae O3HaK
MTOHA/IBEJIMKOI CUCTEMH, SIKa, X04a i nepeOyBae Mij BILIMBOM YHUCIEHHUX 30BHIMIHIX
Ta BHYTPIIIHIX YAHHUKIB, YCE K JEMOHCTPYE MOTEHIIIaN /Uit camoopranizaiiii. [Ipote
e TOTEHIlaJl Ma€ BJIACHI MEXIi, 3YMOBJIEHI SIK EHEpPreTUYHO-CHTPOIIMHUMHU
3aKOHaMH, TaK 1  KYJbTYpHO-aKCiOJOTIYHUMU  oOMexkeHHsAMH.  [loHATTS
"1H(popMaIlIHHO-CUHEPTETUYHOI peabHOCTI" TYT BiAITpae poib HE KIHIIEBOI MOJEI, a
Ti€l KOHIIENTYaJIbHOT MEX1, Ha SIKIF MOXe 31HCHIOBATHCS MMOJAJIbIIE y3araJlbHEHHS 1
CBITOTJISI/THE TIEPETBOPEHHSI JIFOJICHKOT TyMKH [8, ¢. 57-61].

[{e 0cO0AMBO MOMITHO Yy CIIBCTABJICHHI PUPOJIU Ta CYCHUILCTBA K PI3HUX THUIIIB
cucTeM. SKIIo npupoaa Ha MaKpOpIBHI MIANOPSAKOBYETHCS €HEPreTUYHUM 3aKOHAM
pO3MOpOoIIeHHST Ta Iudy3ii, TO CYCHUILCTBO, HABMAaKU, 3JaTHE BUPOOUTH MEXaHI3MHU
CHUHEProopratizailii — KOMYHIKaTUBHI1, IHpOpMaIliiiH1, KyJbTypHI, II3HaBaJIbHI. BoHn
JO3BOJISIIOTh  COLIAJILHUM CTPYKTypaMm He Juiie 30epirath CTIHKICTb, aie W
MPOAYKYBaTH HOB1 ()OpMHU BIOPSIKOBAHOCTI, OCOOJMBO B CHUTYaIlisIX IiJIBUIIICHOI
TypOyJIEHTHOCTI. Y I[bOMY KOHTEKCTI BAXKJIMBHUM € PO3YMIHHS poil "Kepyrouux
napameTpiB". Y NPUPOJHUX CHCTEMaX BOHU JIIOTh SK 30BHINIHI YUHHUKH, IO
PETYIIOI0TH MEPEXiJ] Mi>K HEBPIBHOBOKCHUMH CTaHAMU. Y COIIlyMi 5K Takl apaMeTpu
3BOJATHCS 70 (OpM TOJNITUYHOI BIIAJH, SKa HAMAara€ThCs BUKOHYBATH (DYHKIIIIO
cTabimizalii CyCcrniJpHUX MPOLECiB, X04a HEPIAKO MOPOKYE AOJATKOBI (IyKTyarrii.
s moaBiIMHICTS MIXK 3asIBICHOIO (DYHKITIEIO BIOPSAIKYBAHHS 1 pEaTbHOIO TEHCHITIEIO
10 PO3XUTYyBaHHS — (POpMye MapaJoKC CyYaCHUX BIIAJHUX CTPYKTYp, KOTpi SK
"cucreMa B cucteMi" NIIOTh HE TUIBKM B IHTE€pECax COIalbHOI pIBHOBAru, ajie u y
BJIACHUX TMOJITUYHHX iHTepecax. [IpoTe cuHepreTnyHa MOIEh CYCIITILCTBA MOKA3YE,
110 CTIMKE BOOPSAJIKYBaHHS MOKJIMBE JIMIIIE 32 YMOB caMooprasizaiiii. [ B ipomy ceHci
coIliajibHI CUCTEMHU, Ha BIIMIHY BiJ MPUPOAHUX, MAIOTh 3HAYHO OUIBIINKM MOTEHITiaT
710 3MIHH MapaMeTpiB BJIACHOrO po3BUTKY. Came TOMY TeXHIYHUH Ta 1HPOpMaLIHHUIA
MpOTpec OCTAaHHIX CTOJITh MPHUBIB JO EKCIOHEHI[IHHOTO 3pOCTaHHS COLIAIbHUX
IIBUJKOCTEH, 10 BIJKPUBAE MOMXKIUBOCTI I TIEpPeXoAy JO HOBOI cTajii
aHTPONOreHe3y — CHHEPro-aHTPONoreHe3y. Y HbOMY KOHTEKCTI (POpMYBaHHS HOBOTO
CBITOPO3YMIHHSI CTa€ HE HACIIJKOM OKPEMHX €Mi30/1iB HAyKOBOTO MpOrpecy, a
pE3yJIbTaTOM CUCTEMHOTO MEPETBOPEHHSI JIFOJICHKOT IPUPOIH.
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Konnentiist enuHoro iHdopManiiHoro mojs, mo o0’eaHy€e Bci POpPMHU KUTTS Ta
OPUPOJIHI TPOLIECH, HaJAa€e AOJATKOBUW CBITOIVISIIHMN BHUMIp 1HTepIpeTarii
1H(popMaIiitHO-CHHEPTEeTUYHOTO OyTTA. SIKIIO MPHUPOJHI Ta COIlajbHI CTPYKTYpPH
CIIpaBJil IHTETPOBaHI B 3arajbHy yiabTpadiojeToBy iH(OpMaIlliiiHy B3a€EMOJII0, TO
byHAaMEHTAIBHUN MEXaH13M CTaHOBJICHHS JIIOAWHHU Ta JIOJCHKUX CHUIBHOT MOXHA
TPaKTyBaTH SIK MPOSIB YHIBEPCAIILHOT'O MPOLIeCYy HAKOMUYECHHS 1HpopMmallii. Y oMy
pasi corlianpHi nepexoau, ¢ha3su po3BUTKY, KyJIbTYpHI 3MIHU MOXYTh OyTH HE JIUIIE
pE3yJIbTaTOM €BOJIOLIMHOT AMHAMIKH, & i YCB1IOMJICHO CIIPSIMOBYBaHUMHU IIPOIIECaMH,
0 CTBOPIOIOTH MOXJIMBOCTI JJIi 3pOCTaHHS CHHTpomii 6e3 HeoOXiTHOCTI
eHTpomiiiHoro po3naay. IloctaBiene muTaHHS MPO XapakTep 1 MOCHIIOBHICTh
MepPEeXO/IiB, BIACTUBUX Tii YW 1HIIIN CHCTEMI B MOMEHTH BUXOJY 31 CTAI[lOHAPHOCTI,
BIIKDUBAa€E HOBHMM CBITOIJISIAHMI acleKT Yy PpO3yMIHHI JUHAMIKM —CKJIaJHHUX
peanbHOCTEW. Y TpaJMIIMHUX EHEPrOEHTPOMIMHUX MOJEIAX JETEPMIHY€EThCA
OJTHOMIPHUH NIJISAX: BiJl CTA0IILHOCTI — JIO0 HEBPIBHOBAXKEHOCTI, 110 HEMUHYYE BEJE
0 HApOCTaHHS ocuWisAlid, Quykryamid 1 Oipypkamiit. Ig  «iepapxis
HEBPIBHOBAXKEHOCTEW», onrcaHa I'. XakeHoM, 3aKiiafja€ ysBIEHHS MPO CBIT AK PO
CUCTEMY, IIO PYXa€TbCs O TypOYJEHTHOCTI Ta MOTEHUIMHOTO po3mamy. Y Mexax
TaKoro MIJXOJy CBIT moctae y (opmi QuykTyariiHO-eHEPreTUYHOTro OadyeHHs, Je
3pOCTaHHSl EHTpOMii € JOMIHAHTHUM MOTHBOM. Hatomicts ykryariiiHo-
CUHEPreTUYHUIN CBITOIJISA MPOIOHY€E albTEPHATUBHY MOJEb, y SKIM OCHOBHUM
BEKTOPOM pO3BUTKY € caMoopraHizamis. Y 1[bOMy BUNAAKY (uykryamii
PO3TISAAIOTECS HE K MEPEIYyMOBH JIECTPYKIIIl CUCTEMH, a K €IEMEHTH KpEeaTUBHOI
€BOJIIONIT, AKI MOXYTh NPUBOJUTH 1O TMEPEXOAYy CHUCTEMH Ha BUUIUN PIBEHb
BHOpsAKOBAaHOCTI. Came U KOHKYpeHIis (pIyKTyamiid 3akjiagae MOKIHUBICTh AJIS
CUCTEMHU HE JIMIIE BUWTH 3 HEBPIBHOBAKEHOI'O CTaHy, a i HA0yTH HOBOI, OTbII BUCOKOI
CTPYKTYpHOi sIKOCTi. BoaHouac OJIHAKOBO BaXJMBO YCBIIOMHUTH, IO MEXaHI3M
MEepexo/IiB 3aJeXKUTh BIJl 3JaTHOCTI CHUCTEMM HaKONMUYyBaTH iH(OpMalliio, TOOTO
3HIKyBaTu  iHQopMaliiiHy eHtpomito. [lpuHnun Makcumymy  iH(popMarii,
chopMyITLOBAaHUN Y CHHEPTETUYHHUX JOCTKeHHIX . XakeHa, Haroiaoiye Ha ToMYy,
10 pyX JO BIOPSAJIKYBAHHS MOXJIMBUHM JIUIIIE TOJII, KOJIM CHCTEMa aKyMYJIIO€ 1CTUHHI
3HAHHS TPO cede, CBOi 3aKOHU Ta TPAEKTOPIi PO3BUTKY. Y I[LOMY IMPOIIECT KOPEKILis
«3MIIIEHUX OIIHOK» Ta BIIMOBA BiJ] HETOYHUX YSBJIEHb MAIOTh BUPIIIAJbHE 3HAUYCHHS
[2, c.107-109].

OpnHak y Mekax aBTOPChKOI KOHIIETIIIT HAEThCS He JIMLIE PO (p13UUHI TapaMeTpu
BIIKPUTUX CHUCTEM, & M MPO OHTOJIOTTYHUHN cTaTyc Cy0’ €KT-00’€KTHOI peasbHOCTI.
[ndopmariiitHo-cuHepreTuuHe OyTTs MOCTA€ K aKTUBHUM MPOLIEC CAMOBIATBOPEHHS 1
KpEaTUBHOI'O CTAHOBJICHHS, Y SIKOMY TBOpYa CKJIaJI0Ba HE € 30BHIIIHIM (DakToOpoM, a
OHTOJIOTIYHUM MPUHLIMIIOM. 3BIJCH BHIUIMBAa€E, 110 (OPMYBAHHS BIAMOBIAHOIO
CBITOPO3YMIHHS HE MO€ OyTH «3aJlaHUM» Hl CyCHUIBCTBOM, Hi MCUXO(PaKTaATIbHUMU
CTPYKTypaMu JIIOACHKO1 cBioMocTi. BoHO moTpedye cBiIOMOTO PO3BUTKY TBOPYOTO
IHTEJIEKTY Ta KPEaTUBHOI YSBU.

CydacHi [JOCHIIUKEHHSI CXOAATbCS HAa TOMY, IO TBOpYl 3IIOHOCTI HE €
BPO/DKCHUMH; 1HTENEKTYaJbHUM MOTEHLIa]d € JIUIIE YMOBOIO, aje HE TapaHTIElo
TBOPUOi akTUBHOCTI. KpeaTuBHICTh (hOpMy€eThCS y TIpOIIeci MibKCYO’ €KTHOI B3a€MO/IIT,
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y KOMYHIKaTUBHOMY CEpPEIOBHILI, JIe OJIHAa TBOpYA OCOOUCTICTH 37]aTHA CTUMYJIIOBATH
PO3BUTOK 1HIIOI. Y IIbOMY CEHC1 KPEaTHBHICTh HE 3BOJUTHCS JI0 1HJMBIAYaJIBHOTO
NICUXOJIOTIYHOTO ()EHOMEHY, a IOCTa€ SIK 1HTEPCYO’€KTHUN TMPOILIEC B3aEMHOTO
nigcuneHHs. CaMe ToMy Take Cepe/IOBUINE IOBUHHO OyTH rapMOHINHUM, BUTBHUM BiJI
3arpo3 Ta MNPUMYIICHHS, 00 OCOOHMCTICTH MOTJIa BUIBHO BHUSIBISTH CBOi 17€i,
PO3LIMPIOBATA TOPU30HTH MHCIECHHS Ta 31ACHIOBATH HECTUMYJbOBAHY TBOPYY
aKTUBHICTh. KpeaTuBHE cepeoBUIle BUKOHYE TaK0X (YHKIIIO aHTUEHTPOIIMHOIO
MeXaHi3My, SIKui 3a0e3Medye 31aTHICTh CACTEMH YU TO 1HAMBIAYyalIbHOI, Y COL1aTBHOT
aCUMUTIOBaTH TIO3UTHBHI BIUIMBM, HaKomu4yBaTu iH(opmamiro Ta 30epiratu
BHYTPILIHIO piBHOBAry. ¥ IbOMY KOHTEKCTI TBOPUICTh MOCTAE HE MPOCTO SIK IMCUXIYHA
aKTUBHICTh, a SIK MEXaHI3M MIATPUMAaHHS TOMEOCTa3y, SIK PO3BUTOK 3/1aTHOCTI
JIOJICBKOTO OpraHi3My, «MHCISYOTO Tijay, 3A1ACHIOBATH TOHKE HalalllTyBaHHs
B3a€MO/IIT 3 JOBKUUISIM. [3 MOKJIMBOCTI TaKOTO KPEaTHBHO-KOMYHIKATUBHOTO OOMIHY
1H(OpMaIlI€I0 TOCTAE MIUPILE YSABIEHHS PO eHepro-iHdopmaliinuii 0OMiH Oy TTEBUX
cucteM, 1o HaOyBae KocMiyHOro macmrady. Came TOMy €HIOJOTif, SIK HayKa IMpo
eHepro-iHdopmatliitHuit 0OMiH, MPETeHIyEe Ha IHTErpalilo MPUPOIHUYOHAYKOBUX 1
dinocodchbkux 3HAHB. Ii FHOCEONOTis CHMPAEThCS HA CydacHi JOCATHEHHsS (i3HKH,
010J10T1i, MCUXOJOrIi Ta KIOEPHETHKH, a OHTOJIOTIS - Ha MPOIIECH caMOOpTraHi3allii
Marepii, Kl yTBOPIOIOTh MIATPYHTS CYOCTaHIIHOT €IHOCTI CBITY. Y IIbOMY IIJIXO/I1
Tpaauiiitne ¢dutocopchbke MPOTUCTABICHHS Marepii Ta CBIJIOMOCTI BTpadyae
KOPCTKICTh: OOM/BI KaTEropii MocTarTh 3pi3aMu MHOIIOT IHTErPAIbHOI PEAIbHOCTI,
X04a THOCEOJIOTIYHO BOHU U 3aJTUIIAIOTHCS PO3MEKOBAHUMU y CIIOCO0AX OCSTHEHHS -
MOYyTTEBOMY Ta MO3aMI0YyTTEBOMY.

CigoMicTh Ta 1H(OpPMAIliiHI MPOIECH 3AIUIIAIOTHCS KIIOYOBUMH MUTAHHSIMU
Cy4acHOI HayKd, IO TMOEAHYE KOTHITHUBHI, O10JIOT1YHI Ta CHUHEPreTUYHI MiIXOH.
EHionoris miaKpecitoe SK aBTOHOMHHUM, TaK 1 KBaHTOBO-EHEProiH(PpOpMaliiHHMA
xapakTtep cBimomMocTi. [Hpopmaitiiina eHTporis Ta 1i 3SMEHIIIEHHS B CKJIaIHUX CUCTEMAax
OB’ s13aH1 13 37aTHICTIO JO caMOOpraHi3allii, KpeaTUBHOCT1 Ta HAKOTIMYCHHS 3HaHb. Y
CTaTTl IHTErPYIOThCS 11 KOHIENIT y1s1 hOpMyBaHHS IUTICHOTO MIAXOAY O BUBYCHHS
CBIJIOMOCTI Ta CHUCTEMHOTO PO3BUTKY. EHIONOris MiAKpectoe, MmO CBIIOMICTh Mae
0e3rmocepeIHb0 TOUYTTEBUN XapakTep: psif (PEHOMEHIB CIPUHAMAETHCS HE JIMIIE
opraHamM 4YyTTs, ajie¢ ¥ camoro cBigomicTio [9]. CBimOMICTh MOXE 3I1HCHIOBATH
iHpopMamiitnuii oOMiH 0e3 (HI3UYHOTO HOCIS, TOOTO MHUTTEBO 1 HE3AJIICKHO BiJ
MPOCTOPOBOi BiJcTaHl. BoHa BuUCTymae mpoayleHToM i1H(opMmaliiiHol eHeprii Ta
3abe3neuye B3aeMOJi0 3 (i3UYHUMH cucTeMaMH. CBIIOMICTh PO3TJSIAETHCS K
KBaHTOBUH €(EeKT, 31[aTHUN MTPOSIBIISITH MAKPOCKOMIYHY KOI€PEHTHICTh y 010J0TTYHUX
cTpykTypax. Konneniis «reocdepHoi cB1IOMOCTI» (neya sapiens) mepeadadae, 1o
MaTepiaJIbHUM HOCIEM CBIZIOMOCTI € 6iocdepa sik MakpoCTpyKTypHe 11ij1e. ['oorpamua
MOJIeTh Tiepeadavae, 1o JIOJUHA, HATAITOBYIOUHCh HA TMEBHY «YacTOTY», MOXKE
oTpuMyBatH iH(opMaIrito npo Oyab-SKUiA IPOCTIP 1 Yac yepe3 OaraToMipHICTh Tijla Ta
«edipai Timay [8, c. 114—115]. [Ipore Taki MiaX0au 3aTUIIAIOTHCS MeTahI3UIHUMH 1
MoTpeOyIOTh TMOAAJIBIIOTO HAYKOBOTO MIATBEpkKeHHS [. XakeH 3amporoHyBaB
HAyKOBO OOIPYHTOBaHY MOJENIb CHHEPIeTHYHOTO HAKOMHWYEHHS iHdopMarii y
cBijoMocTi. OCHOBHI NPUHLMIIK: TOCTYNOBE aKyMyJIOBaHHs i1HpopMmarlii, a He ii
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JIETEKTYBaHHS SIK «BCEJICHCHKOI TOJI0TpaMmy; TPUHITUI «MaKCUMyMYy iH(opMaItii», 1o
3a0e3nedye MNPUPOIICHHS Ta HArpoOMajKeHHs 3HaHb; HOBa IHTEpIIpeTallis Teopii
IMOBIPHOCTI, III0 BPaXxOBY€ YaCTOTHICTh Ta HACHIIJAKU TMOIiN; OIliHKa 1H(opMarii 3a
YaCTOTHO-PETYJSIPHUMHU a00 PIAKICHUMHM IOJISIMH, a He Cy0’€KTUBHUMHU KPUTEPIIMHU
[2, c. 80-84]. Ilepexomsuu BiJi OHTOJIOTIYHOTO NPHUPOIIECHHS iHGOpMaIi 10
COIllaJIbHOT aKyMYJIs1lii, BAHUKAE «iH(popMalliitHa eHTporrisy». BoHa 3’ IBISE€THCS, KOIH
cUCTeMa 371aTHa JI0 BUOOpY U JIoKaJi3aIiiHOi CBOOO I, 10 MPU3BOIUTH 10 3MIIEHUX
OLIIHOK 1 AUCKPETHUX MOJIH, K1 HEMOXXIIMBO O€3MepepBHO PO3MOIUINUTH.

3poctanHa  1HQOPMAILIMHOI MICTKOCTI CHCTEMH 3a3BHYail  CyHpPOBOIKYETHCS
3MEHILIEHHSIM EHTPOIii, 0 XapaKTEPHO JIs CKJIAJHUX CHCTEM 13 HEPIBHOBArorw Ta
acuMeTpiero. J{s akTHBHOTO BUKOPUCTAHHS 1H()OPMAILIIHOTO pecypcy MiJICBITIOMOCTI
HEOOXI1JTHO MIABUILYBATH «PIBEHb CY0’ €KTHOCTI» OYTTS Ta rapMOHI3yBaTH B3a€EMO/IIIO
cy0’exTa i 00’ €kTa. 30BHIIIHSA YMOBA - PO3BUTOK COL1aIBHOT MIJICUCTEMU CYCILIbCTRA,
110 3a0e3reuye CUHePreTUYHI KyJIbTypHI B3aeMo/li [2, c. 227]. YMoBa rapmMoHizariii-
CTBOpPECHHsI OallaHCy MIDK TBOPYUM CYO’€KTOM Ta COIIQJIbHOIO CHCTEMOIO, IO
3a0e3neyye ONTHUMaJbHUN EHEPreTUYHUW CTaH 1 PpO3UIMPEHE HAKONUYEHHS
iH(dOopMaIiiHO-eHepriiHuX pecypceiB [8, ¢. 262-381]. Takuit nporec NPU3BOAUTH 10
0e3nepepBHOro0 3pOCTaHHS TBOPYOrO IMOTEHINlAly, KPEaTUBHOCTI Ta HOOC(HEPHOIO
PiBHSI 3HaHb, COPUSIOYN PO3BUTKY Oiochepu sik KpeaTuBHO-HOOCchepHoro OyTTs. Ls
MOJICNIb TMOEJAHY€E HAyKOBI Ta MPUPOJO3HABYI MIIXOIM Ta HE BUMAarae 3alydyeHHS
1ppalllOHaJbHOTO TOHSATIMHOrO —amapary, Xoda BH3HA€ ICHYBaHHS «TOHKHX
peanbHOCTEW» 1 (PeHOMEHIB ACHOOaueHHs [9].

[HTerpamisa €HiONOriYHUX Ta CHUHEPreTUYHUX MIAXOAIB JO03BOJISE PO3TISAaTH
CBIJIOMICTh $IK 0OaraTopiBHEBUW €HEpProiHPopMaliiHUi (EeHOMEH, 3JaTHUU 10
aKyMYJTIOBaHHS, BIIOPSIIKYBaHHS Ta KPEaTUBHOTO PO3BUTKY cucteM. [lepexoasiun Bin
ABTOHOMHOI 1 KBaHTOBOI CBIJIOMOCTI /10 COLIQJIbHOI Ta KPEaTUBHO-CHHEPTeTUYHOI
CUCTEMH, BUHUKAE MOXKJIMBICTh (pOPMaizyBaTH MPOIECH 3MEHILIEHHS 1HPOPMaLIITHOT
EHTPOITIi, MABUIIEHHS 1H(GOPMAIIIITHOT MICTKOCTI Ta 0€3MEPEPBHOTO PO3BUTKY 3HAHb.
Ile cTBOprOE HAyKOBO OOIPYHTOBaHY MOJENb KpeaTHBHO-HOOC(hepHOTO OyTTS, 110
IHTErpye MPUPOI03HABYI, COIiaIbHI Ta KOTHITUBHI aCMEKTH.

[adopmartiitHO-cHHEpreTHYHEe PO3YMIHHS OYTTS BIJKPHUBAE HOBI TOPU3OHTU Y
¢binmocodii, Teopii mi3HAHHS Ta MLKIUCIMIUTIHAPHUX HaykaX. [Hdopmarlis moctae He
JUIIe SAK CTPYKTYpHMM TlapamMeTp pealbHOCTI, a fAK IIHHICTh Ta OCHOBa
camoopranizauii ckiagHux cucteMm. [loganblinii po3BUTOK II1€i MapaurMU MOXKE
chopmyBat (pyHIameHT mJis HOBoro (inocodcrkoro OayeHHS MaOyTHBHOTO
JIIOJICTBA, OPIEHTOBAHOTO HAa TapPMOHIMHY B3a€EMOJII0 MIXK JIIOJUHOI, TEXHIKOIO Ta
IPUPOJIOIO.
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OCOBJIMBOCTI MEHTAJIBHOI'O 3/10POB’S1 ¥
BIMCHKOBHUM YAC

3inyenko Caitiiana BosioaumupiBHa,
BUKJIaJa4 Kadeapy aaMiHICTpaTUBHOTO Ta 1HGOPMAIIIMHOTO MpaBa
CyMCBKOTO HaIliOHAJIBHOTO arpapHOTO YHIBEPCUTETY

3inyenko [denuc KOpiiioBuy,
CTYJEHT 4 Kypcy (aKkyJIbTeTy arpoTEXHOJIOT1H Ta IPUPOJOKOPUCTYBAHHS
CyMCBKOT0 HaI[IOHAJILHOTO arpapHOTo YHIBEPCUTETY

Illampuubka 'anna BikTopiBHA,

CTyJAEHTKa 6 KypCcy

bakyIbTETy BETEpUHAPHOT MEAUITMTHU

CyMCBKOT0 HaI[IOHAJILHOTO arpapHOTO YHIBEPCUTETY

AKTyaJIbHICTBh J0CJHiI:KeHHA. BililHa B Ham yac NMPUHOCUTH BUCOKHM PIBEHb
CTpECY SIK JIJIsl IUBUIBHOTO HACEJICHHSI, TaK 1 14 BilicbkoBuX. [TocTiliHa HeOe3neka ais
KUTTS, BTpaTa pPIAHUX, PYWHYBaHHS JKUTJIa Ta CollajibHa HECTaOUIbHICTh
CIPUYMUHSIOTh PO3BUTOK TPHUBOKHHUX CTaHIB, JEMpecii Ta MOCTTPaBMATHYHOTO
CTpecoBOro posiaxy. I[lpoGieMu MeEHTaIbHOrO 3J0pPOB’S CTalOTh HE JIMIIE
OCOOMCTUMH, a ¥ 3araJIbHOCYCHiJIbHUMHU, aJKE TICUXIYHE BUCHAKCHHS BIIMBA€E Ha
MPOJYKTUBHICTh, TAPMOHIIO B KOJEKTHMBAX 1 3AAaTHICTh €(EKTUBHO pearyBaTh Ha
KpuTuyHi curtyanii. [lig yac BIHCHKOBUX Al MUTaHHA 30€PEKEHHS Ta MIATPUMKU
MICUXOJIOTIYHOTO CTaHy HaOyBae o0cCOOJMBOro 3HaueHHS. (CBO€YacHE BUSIBIICHHS
MCUXIYHUX PO3JIAJIIB Ta 3aCTOCYBAHHA JII€EBUX METOJIIB IMCUXOJIOTTYHOI JOMOMAararTh
3MEHIIUTH PU3UKU HETaTUBHOTO BIUIMBY Ha (Di3UYHE 3J0POB’Sl Ta 3arajibHy SIKICTh
KUTTSL.

Merta: BUBYEHHS BIUIMBY BIMNCHKOBUX KOH(IIIKTIB Ha MEHTAJIbHE 37I0POB’S SIK
IUBIILHOTO HACEJICHHS, TaK 1 BINCHKOBOCITYKOOBIIIB.

Bukiaa ocHOBHOro Marepiajy aociiizkeHHs. [Icuxika JTIOAUMHA CKIIAIA€THCS 3
KUIBKOX BaXKJIMBUX €JIEMEHTIB: 1H(OpPMAIIITHOTO, MEHTAJIbHOTO, EMOIIIHOro Ta
BOJILOBOTO. KpiM TOr0, 3HaU€HHSI MalOTh 1 TaKl aCleKTH, SIK IIIHHOCTI, YCTAHOBKH Ta
JyXOBHA CKJIaJ0Ba. SIKIIO pO3MISIAATH JKIHKY, SIKa 3a CBOEK IMPHUPOJIOI0 € OUIBII
€MOIIII{HOI0, TO BOHA, UMOBIPHO, IIBUJIIEC pearyBaTUMe €MOIL[IMHO Ha Pi3HI MOomii 1
MPOSIBISITUME BHIILY YYyTJIMBICTH 0 cTpecy. YOJoBiK ke, OyIydr MPUPOIHO OiIbII
E€MOIIIMHO CTPUMaHUM, OJHAK MEHTAJIbHO BPA3JIUBIIIMM, OOMpAaTUME TI MEXaHI3MHU
CBOET TICHUXIKH, SKI JOTIOMOXYTh HOMY aJanTyBaTUCS 0 YMOB TPaBMAaTHYHUX TTOJIMH,
TaKMX sIK BiifHa. [cHy€e mommpeHa gyMka, 1o JITH 3aTHI Kpalie MepeHOCUTH CTPECOBI
CUTyarii dYepe3 Te, 10 BOHW MEHII 3ariulJieHi B iH(}opmaliiiHe 1 MEHTaJbHE
PO3yMIHHSI TOTO, IO BiOyBa€eThCsl MOBKoJa. [IpoTe memani OiabIne MOMIUPIOIOTHCS
BUITAJIKM TICMXOCOMATHYHUX PO3TaAiB cepen miTei. Jlo Toro >k Bimomi MpUKIAIA
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JeTaNbHUX BUMAJAKIB cepell IITel yepes ceplieBO-CyAMHHI 3aXBOPIOBAHHS, BUKJIMKAHI
BILJIUBOM CTpECY.

Konu kpaiHa onuHsA€TbCS y CTaHl BIMHHU, KOKEH il TPOMAaJISHUH CTa€ YaCTHUHOIO
CIILJIBHOTO TpaBMaTU4YHOTO A0cBiny. Lle Mae Taki nHacmiaku [1]:

1) Jlronu BTpadarOTh BIIUYTTS CTAOLILHOCTI M Oe3neku. HaBith skio 0oioBi fii
B1J10YBaIOTHCS JAJIEKO, CTpaxX 3a MalOyTHE, OJU3BKHX 1 JJOJIIO KpaiHU CTA€ HEB1 €MHOIO
YaCTUHOIO II0JCHHOTO >KUTTH.

2) 3MIHIOETHCS YSABICHHS PO HOPMATBbHICTh — MU 3BUKA€EMO J0 HEOE3MeKH, BTpaT
1 )KOpPCTOKUX HOBUH. L{e MOXe TPOSIBISITHCS SIK €MOIIIHE 3alliMeHIHHsS a00, HaBIaKH,
MiIBUIIEHA Y TIUBICTH IO CTPECOBUX CHUTYAIIIH.

3) 3poctrae momsipusaiis B CYCIHIJIbCTBI: pIBEHb arpecii, HETEPNUMOCTI Ta
BUCHAQKEHHS Yepe3 MOCTINHY HANpyTy TeX 30UIbIIYEThCS [2].

KonekTtrBHa TpaBMa BIMiHM HE MHUHA€ ojipa3y Micis ii 3akiHYeHHsA. BoHa moxe
nepeaBaTuCsT HACTYMHUM TOKOJIIHHSM, BIUIMBAaTU Ha OCOOMCTI CTOCYHKH Ta
cycnuibHuM 1aa. Tomy TypOoTa mpo NCUXIYHE 3/I0POB’S € HE MEHII Ba)JIMBOIO, HIXK
¢13uuHa B110yA0Ba Kpainu [2].

OcHOBHA peKOMEHAIlISl — TOTPUMYUTECh 1HPOPMAIIIMHOI TIT€HU: HE T03BOJISIATE
€MOIIiSIM 3aXOIUTIOBATH Bac Yepe3 pPi3HI HOBUHH YK HApATUBH, SIKI HA TIEPIIUNA MTOTJISI]T
MOXYTb 3/1aBaTHCSl JIOCUTh TNEPEKOHJIMBUMH. [[pyroro Ba)JIMBOIO TMOPAIOI0 €
MOBEpPHEHHS J10 1aHyBaHHA. ChOro/IH1 6araTo yKpaiHiliB HE JIHIIE IEPeCcTalld MPIsTH,
asie i 320y mpo HEOOX1HICTh CTAaBUTHU mepei co0oto 1. [IpoTe xuTTs 0e3 miaHiB
HEMHUHYYE TPU3BOANTH JI0 TOTO, IO JIFOIMHA 3aMUKAETHCS HA MUHYJIOMY, BTpadar0un
MO>KJIUBICTB KUTH TenepiHiM. Ciijl yBaXKHO CTaBUTHUCH SIK O BIACHUX €MOIIiH, TaK 1
710 TIOYYTTIB OTOUYIOYMX. BMIHHS pajliTh BaKJIMBE, MPOTE BapTO TaKOX BPaxOBYBaTH
CTaH 1HIIKX. JIFOASAHICTB 1 CIIBUYTTS 3aJIUIIAIOTHCSA HAA3BUYANHO BaXXJIMBUMU pUCAMU
y Haul yac. | HailronoBHille — He OiiiTecss TPOCUTH MPO AOMOMOTY, SIKILO BiIYYBa€ETe,
10 BIOPATUCS CAMOTY>KKH 31 CBOIMU €MOI[ISIMU YU MPOoOJIeMaMH CTa€e CKIIaaHo [3].

BucHoBok. bynb-ska BiliHa paHO 4M Mi3HO 3aBepuryerbes. OMHAK 11 HACTIAKA
TPUBAIOTh MPOTATOM TPHUBAJIOr0 4Yacy. BakinMBO 3pO3yMiTH, SIKUM CTaHE Harle
CYyCIUIbCTBO TICJS TMEepeMoru: 4u OyJe BOHO TBapMOBAHHM, BHUCHAKEHHM a0o
MOpaIbHO CTaOUTFHUM. JIOCHIIPKEHHS CB1TYaTh, III0 CBOEYACHE BUSBJICHHS IICUXIUHUX
pO37ajiB, HaJaHHS IICUXOJIOTIYHOI MIJATPUMKH Ta BIPOBAKCHHS JTIE€BHX METO/IIB
CaMOJIONIOMOTH CYTT€BO 3HWXKYIOTh HETaTUBHUM BIUIMB CTpPECy W TpaBMaTHYHHUX
cutyatiii. TypOoTa npo ncuxiuHe 30pOB’sl MEPETBOPIOETHCA HA HE JIUIIE 0COOUCTY
noTpedy, ajge W BaXKIMUBY COLIAIBHY YMOBY [Jisi 30€peKEHHs Mpaie3JaTHOCTI,
3MIIIHEHHS KOMAaHJIHOi B3a€MOJIl Ta 3JaTHOCTI CYCHUIbCTBA aJamnTyBaTUCS [0
KpU30BUX OOCTaBUH.
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KOMYHIKATUBHA KOMIIETEHTHICTDb 3JOBYBAYA
OCBITHU 3AKJAY BUIIIOI OCBITH B YMOBAX
HUD®POBI3AIII IK ®AKTOP 3ABE3IIEUEHHA
CTAJIOI'O MPO®ECIMHOI'O PO3BUTKY TA
INCUXOJIOT'TYHHOI'O KOM®OPTY

3inuenko Caitiiana BosoaumupiBHa,
BUKJIaJa4 Kadeapu aaMiHICTPAaTUBHOTO Ta 1HPOPMAIIIITHOTO MpaBa
CyMCBKOTO HalllOHAJIBHOTO arpapHOTO YHIBEPCUTETY

IIBeusn Ipuna BitagiiBHa,

CTyJIeHTKa 6 KypcCy

(akynbTeTy BETEpUHAPHOI METULIUHU

CyMCBKOTr0 HalllOHAJIbHOTO arpapHOro YHIBEPCUTETY

IIuakapsoB Apociaas CepriiioBuy,

CTYIEHT 5 KypcCy

(akynbTeTy BETEpUHAPHOI METULIUHU

CyMCBKOTr0 HalllOHAJIbHOTO arpapHOro YHIBEPCUTETY

3inyenko Cepriit Borogumuposuy,

CTYJEHT 3 KypcCy

1HKEHEPHO-TEXHOJOTTYHOTO (haKyIbTETY
CyMCBKOTro HalllOHAJIbHOTO arpapHOro YHIBEPCUTETY

Porosenko Aprem OJierosuy,
CTYJIeHT | Kypcy mMarictpaTypu IOpUIUIHOTO PaKyIbTeTy
CyMCBKOTO HAI[IOHAJILHOTO arpapHOTO YHIBEPCUTETY

AKTyaJbHICTL JaochaixxenHs. CydacHe OCBITHE Ta mpodeciiiHe cepeloBUIIEe
3a3Ha€ KapAUHAIBHUX 3MIH M1 BIUIMBOM LU(POBIi3allii, 1Ka NepeTBOpuiIa TpaauliiHI
MOJIeIl B3a€MOJIII Ta KOMYHiKaIlii. 3akjiaja BHUIIOI OCBITH € KJIHOUOBUM 1HCTUTYTOM,
BIJINOBIJIAJIbHUM 3a MIATOTOBKY KaJpiB, 34aTHUX €PEKTUBHO (PYHKI[IOHYBAaTH B HOBUX
yMOBax. Y 1LbOMY KOHTEKCTI KOMYHIKaTHMBHA KOMIIETEHTHICTh 3/100yBada OCBITH
HaOyBae cTaTycy HE MPOCTO JOJATKOBOI HaBUYKH, a (yHIAMEHTAIHLHOTO (akTopa
CTaJIOTO MPOQECIHHOTO PO3BUTKY Ta MCUXOJIOTTYHOTO KOM(POPTY OCOOUCTOCTI.

KoMyHikaTBHA KOMMETEHTHICTh TPAAMIIIHO BU3HAYAETHCA SK 3/IATHICTh
0COOHMCTOCTI BCTAHOBJIIOBATH 1 MIATPUMYBATH HEOOX1THI KOHTAKTH 3 1HIITUMHU JIFOJIbMH,
a TakKoX BOJOJIHHA YyciMa BepOaTbHUMHM Ta HEBEepOATbHUMH 3aco0aMu s
e eKTUBHOTO OOMiHY 1H(OPMAITI€I0 Ta TOCITHEHHS B3aEMOPO3yMiHHSA. Y 1TU(POBOMY
MPOCTOP1 11€ BU3HAYEHHS PO3MIUPIOETHCS, BKJIIOYAIOYM BMIHHS BUKOPHUCTOBYBATH
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THCTPYMEHTH BIPTyaJIbHOI KOMYHIKallii, MepexeBi miargopmu Ta 1uppoBi eTHYHI
HOPMH (HETHKET).

Merta: oOrpyHTYBaTH KpUTHYHE 3HAYEHHS KOMYHIKATMBHOI KOMIIETEHTHOCTI
3100yBaya OCBITH, aJaNTOBaHOI /0 UIU(POBOTO CEpeloBHUIA, SK KaTaiizaTopa
ycrmimHoi  mpodeciiiHoi  camopeaimizaiii  Ta 3a0e3nedeHHs HOro  eMOIiHHO-
MICUXOJIOTTYHOT CTIMKOCTI.

Kuarwuogi ciioBa: KomyHikaTuBHa KOMIIETEHTHICTh, UGPOBI3AIliS OCBITH, CTATUN
npodeciiiHuii pO3BUTOK, TMCHXOJOTIYHHN KOMQOpT, BHUIA OCBITa, 3aKJaj BHUIIOi
OCBITH, ITU(POBI HABUYKH.

Bukiaa ocHOBHOro marepiany aociimxenHs. L{udposizaiis Bumoi ocBitu
(emekTpOHHE HABYaHHs, 3MillIaHEe HABYaHHS, OHJIAWH-KOH(EpEeHIIii, CIibHI IU(PPOBI
MPOEKTH) BUMArae MepeoCcMUCIEHHS TPAAUIIHHOT KOMYHIKATUBHOI KOMIIETEHTHOCTI
[1, c. 70] . BuginstoTh HacTyIH1 KJIFOUOBI aCIEKTH ii TpaHchopmaii:

A) [udposa Bepbamizaiiss Ta MNHUCBMO — 3pPOCTA€ BAXKIMBICTH MHUCbMOBOI
KOMYHIKaIlii (€JIeKTpOHHA MOIITa, YaTH, (GOpyMH), III0 BUMArae JaKOHIYHOCTI, YITKOCTI
Ta BMIHHS CTPYKTYpyBaTH AYMKU B aCHHXPOHHOMY peXHUMi. 30aTHICTh JJO IIBUIKOTO,
ajyie rpaMOTHOT0, TUCEMOBOTO JaJIOTy cTa€ MpodeciiiHor0 HEOOX1AHICTIO.

b) Menia- Ta MynbTUMeNiiiHa TPaMOTHICTh — KOMYHIKaTHUBHa KOMIIETEHTHICTb
Tenep BKJIIOYAE HABUYKH €()EKTHMBHOIO BUKOPHUCTAHHS MYJIBTUMEAIMHMX 3aco0iB
(npesenTartii, BimeokoHbepeHIli, iHdorpadika) anga nepemadi ckiamuux igeu. Lle
nepeadayae BOJOAIHHS TEXHOJIOTISIMU Ta BMIHHS OOMpaTH a/IeKBaTHUM KaHal 3B A3KY.

B) BipTyanbHa MIXKyJIbTypHa KOMYHIKalld — UUM(POBI MIaTGopMu yCyBarOTh
reorpagiyHi 6ap’epu, IHTErPyIOYU CTYJIEHTIB Yy MIKHAPOAH1 KOMaHAM Ta MPOEKTH, IO
BUMAarae BHUCOKOI YYTJIMBOCTI JI0 MIDKKYJBTYPHUX BIIMIHHOCTEH Ta 3JaTHOCTI
JOTPUMYBATUCA YHIBEPCATbHUX LIU(PPOBUX CTAHIAPTIB.

[') VnopaBniHHs 1HPOpMaLIMHUM MOTOKOM — KOMYHIKaTHBHA KOMIIETEHTHICTb
nependavyae 37aTHICTh (PIIBTPYBaTH, OIIHIOBATH JOCTOBIPHICTH Ta €(PEKTUBHO
OpraHi3oBYBaTH BeJWKi 00csATH iHGOpMaIlii, OTpuMaHoi uepe3 nudpoBi KaHAIIH.

VYenix y npodeciiiHiii TisIIbHOCTI, 0COOIMBO B YMOBax YUeTBepTOi MPOMUCIOBOI
PEBOJTIONIT, TICHO MOB’S3aHUM 13 PIBHEM PO3BUTKY KOMYHIKaTHUBHOI KOMIIETEHTHOCTI,
OCKIJIbKM OUTBIIICTh CYYaCHUX POOOUYHUX TMPOIIECIB € MPOEKTHUMHU Ta KOMaHAHUMH [1,
c. 74].

CporosiHi poOOTOJABIlI BHUCOKO IIHYIOTH (axiBiliB, SKI HE JUIIE BOJOMIIOTH
BY3bKMMU TEXHIYHMMH 3HAHHSMH, a W 3[aTHI YITKO KOMYHIKYBaTH pe3yJbTaTH,
e(eKTUBHO CIIIBOPALIOBATA Yy BIPTYaJIbHUX KOMaHAAaX Ta BECTH NEPEroBOpH B
uuppoBii 1ounmHi. EdexkTuBHa KOMyHIKaTHMBHA KOMYHIKalllsl CTa€ KPUTHYHHUM
HeTeXHIYHUM (soft skill) aktuBoM. B ymoBax mudpoBizaiiii KOMaH1Ha B3a€EMO/1Sl 4ACTO
B1IOYBA€EThCSA U€pe3 PO3MOAUICHI Mepexi. 3IaTHICTh /0 ACHMHXPOHHOI CIHIBIpalli,
YITKOTO PO3MOLTY 3aBJaHb Yepe3 TaCK-MEHEHKEPH Ta KOHCTPYKTUBHOTO BUPIIICHHS
KOH(JTIKTIB y yaTax 1 BiJICOJ3BIHKAX OE€3MOCEepPENHhO BIUIMBAE HA YCIIIX MPOEKTY Ta
Kap’ €pHHI PICT.

KomyHikaTBHa KOMIIETEHTHICTh CIpUsi€ aKTHBHIM ywacTi 3700yBada OCBITH B
OHJIAlH-KypcaX, BeOiHapax Ta mpodeciiHuX CHUTbHOTaxX, IO € OCHOBOK IS
MOCTIHHOTO OHOBJICHHS 3HaHb 1 HABUYOK.
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[MudpoBe OCBITHE cepenoBuUIle, MOMPU HASBHI TEpeBard, MOXE TE€HEpyBaTu
3HaQ4YHE TICUXOJIOTIYHE HABaHTAKCHHS, 10 € HacHiaAKkoM iH(opMmariitHoi
MEePEBAHTAXXEHOCTI, PU3UKY COIIAJIBbHOI 130JIA1i1 Ta HEOOXITHOCTI BHCOKOTO PIBHS
camooprasizanii. ¥ 1bOMy KOHTEKCTI €()EeKTHBHA KOMYHIKaTHMBHA KOMIIETEHTHICTb
BUCTYNA€ TMOTY>XKHUM 1HCTPYMEHTOM 3a0€3MeUeHHs] TCHUXOJOTIYHOTO KOoMpOpTy
3100yBaviB OCBITH.

KomyHikaTMBHAa KOMIETEHTHICTh Ta MCUXOJOTIYHUM KOM(OPT — 11€ Ha ChOTOJIHI
3HIDKEHHS PIBHSI CTpECy, 3aN00IraHHs COIlialIbHIN 13011111, OpMyBaHHS aKaIeMIYHOT
IIGHTUYHOCTI, TOOTO 3JATHICTh YITKO (HOPMYITIOBAaTH KOMYHIKATUBHI 3aIUTH,
OMEepaTHUBHO OTPUMYBATH KOHCTPYKTHUBHUN 3BOPOTHHU 3B’SI30K Ta MIHIMI3yBaTu
HEMOPO3yMIHHS y BIPTyaJIbHOMY MPOCTOP1 CIIpHsiE€ 3HMKEHHIO PiBHSA (QpycTparii Ta
aKaJIeMI9HOTO CTpPeCy, MOB’SI3aHOTO 3 HABYAJIHLHUM MPOIIECOM.

Po3BuHeHa nu(dpoBa KOMyHIKaTUBHA KOMIIETEHTHICTh YMOKJIIUBIIIOE MIITPUMKY Ta
PO3IIMPEHHS COIllaJbHUX 3B’S3KIB 3 aKaJEMIYHOIO CHIILHOTON (OJHOJIITKAMHM Ta
BUKJIaJlayaMy) 4Yepe3 BIpTyaldbHl KaHaIM, €(EKTHBHO KOMIICHCYIOUH JedinuT
(GI3UYHOTO CHUIKYBAaHHS, IO € XapaKTepHUM JUIsl JNHUCTAHIIIHOTO Ta OHJIaiiH-
HaBYaHHSI.

BrieBHeHa Ta KOMIIETEHTHA y4acTh y MU(POBUX TUCKYCISIX i aKTUBHA B3a€MOJIis
CHPUSIOTh CTAHOBJICHHIO TO3UTHUBHOI aKaJIeMIYHO1 1EHTUYHOCTI Ta MIJABUIICHHIO
CaMOOIIIHKK 3700yBaya OCBITH SIK IOBHOI[IHHOTO Ta PIBHOMPABHOrO CyO’€KTa
HaBYaJbHOI CIIJIBHOTH [2].

Jlnst 3a0e3neyeHHs CTajgoro po3BUTKY MallOyTHIX (haxiBIIiB 3aKJIaly BUIIOI OCBITH
Ma€ IHTETPyBaTH PO3BUTOK KOMYHIKATHBHOI KOMIIETCHTHOCTI Y HaBYAIBHHM MPOIIEC,
3MICTHBIIIY aKIIEHT 3 TEOPETUYHOTO BUBYCHHS Ha MPAKTUYHE 3aCTOCYBaHHS, a caMe:

- 1HTerpamis HuppOoBUX IHCTPYMEHTIB, CUCTEMATUYHE BUKOPUCTAHHS MIIaT(HOpM
st cnibHO1 pobdoTu (Microsoft Teams, Google Workspace, Slack), mpoBenenns
MPOEKTIB 3 BIPTyaJIbHOIO KOMAHJHOI B3aEMOJIEI0 Ta MOJCIIOBAHHS MPOdeciitHux
KOMYHIKAIIIMHUX CUTyalld (HampuKIaz, IPOBEJACHHS OHJIAWH-TIPpE3CHTAINNA s
30BHIIIIHIX €KCIIEPTIB);

- TPEHIHTHM 3 HETUKeTy Ta MHU(PPOBOi ETUKH, TOOTO HABYAHHS MpaBUIIaM
€(EeKTUBHOTO Ta KOPEKTHOTO CHUIKYBaHHS B MEpEXi, yMpaBlliHHSI KOH(MIIKTAMHU B
yaTax Ta JOTPUMAHHS aKaJIeMidHOI JOOPOUECHOCTI B IIM(PPOBOMY CEPEIOBHIILL;

- MDKIUCIUIUTIHAPHUN MMIJIXIJ, @ caMe BIPOBAKESHHSI MOJIYIIB KOMYHIKaTUBHOT
KOMITCTCHTHOCTI HE JIMIIIE B TYMaHITApHUX, @ W y TEXHIYHMX Ta MPUPOTHUINX
JTUCLUIUIIHAX, JIe CTYJACHTH MAlOTh BUNTUCS MOSICHIOBATH CKJIA/IHI TEXHIYHI KOHIIETIIIIT
HedaxiBusm [3, c. 223].

BucnoBok. KoMyHikaTHBHa KOMIIETEHTHICTh 3/100yBaya OCBITH 3aKjaay BHIIOi
OCBITH B YMOBax Iu(poBi3allii € 6araTorpaHHUM Ta JUHAMIYHUM KOHCTPYKTOM. BoHa
€ HEBIIAUIBHUM €JIEeMEHTOM CTaJloro MNpodeciiHOro po3BUTKY, OCKUIbKU
0e3Iocepe/IHbO BIUTUBAE HAa KOHKYPEHTOCIPOMOXKHICTh, €(EKTUBHICTh KOMAaHIHOI
poboTu Ta 37aTHICTE 10 Oe3mepepBHOro HaB4yaHHSA. OIHOYACHO, €(EKTUBHA
KOMYHIKaTUBHA KOMIIETEHTHICTh CJIYI'y€ MOTY)XHUM (PAKTOPOM ICHUXOJOTTYHOTO
KOM(OpPTYy, 3MEHIIYI0OUM HABAHTAKEHHS B MU(POBOI B3aeMOli Ta 3amodirarodu
130711111

264



PSYCHOLOGY
TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

3aBiaHHsA Cy4acHO! BHUIIOi OCBITH MOJIATAE Y CTPATETiYHOMY I1HBECTYBAaHHI Y
PO3BUTOK I11€1 KOMIETEHTHOCTI Yepe3 MPaKTUKO-OPIEHTOBAaHI HaBYaJIbHI IPOTpaMu,
110 IMOBHICTIO B1JJ0Opa)KatoTh BUMOTH LIU(PPOBOTO PO ECIMHOr0 CepeTOBHIIIA.
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HCUXOJIOI'TYHI OCOBJIUBOCTI IEPETBOPEHHA
KPUTUKHU HA PECYPC CAMOB/IOCKOHAJIEHHSA

3inuenko Caitiiana BosoaumupiBHa,
BUKJIaJa4 Kadeapy aaMiHICTpaTUBHOTO Ta 1HGOPMAIIIMHOTO MpaBa
CyMCBKOTO HaIliOHAJIBHOTO arpapHOTO YHIBEPCUTETY

Xomuuienko Jlenuc BajeHTuHOBUY,
CTYJEHT 3 KypcCy

1HYKEHEPHO-TEXHOJIOT1YHOTO (DaKyIbTETY
CyMCBKOTo HallilOHaJIbHOIO arpapHOro YHIBEPCUTETY

3inuenko Cepriit Boarogumuposuy,

CTYAEHT 3 Kypcy

1HKEHEPHO-TEXHOJIOTTYHOTO (QaKyIbTETY
CyMCBKOT0 HaI[IOHAJILHOTO arpapHOTO YHIBEPCUTETY

Kykcenko Anacracisa OJieriBHa,
CTyJIeHTKa 3 Kypcy, (HaKyJIbTeTy Xap4OBHX TEXHOJOT1H
CyMCBKOT0 HaI[IOHAJILHOTO arpapHOTO YHIBEPCUTETY

AyooBuk Makcum CepriiioBuy,

CTyZIEeHT | Kypcy mMaricTparypu

IOPUIUYHOTO (PaKyIbTEeTy

CyMCBKOT0 HAI[IOHAJILHOTO arpapHOTO YHIBEPCUTETY

AKTYaJBbHICTb J0CTiI?KEHHS M0JIAra€ y BABYEHHI IICHXOJOTTYHUX OCOOJIUBOCTEH
MEPETBOPEHHSI KPUTUKU HA PECYpPC CaMOBIOCKOHaNleHHs. KpuTHKa 4acTo BUKIIMKAE
EMOIIIIHY peakKIlito, SK-O0T o0pa3y 4M pO3JapaTyBaHHs, ajie caMeé BOHA MOXKE CTaTu
«KpamKow MpoOyIKEeHHs», 3MYIIYyIOYH TIOJUBHUTHCS Ha cebe O00'€KTHBHINIE Ta
BIJIKpUBAIOYH IILJISIX 10 CIOPABXKHIX 3MiH.

MeTorw AOCHIAKEHHSI € PO3KPUTTS Ta OOIPYHTYBaHHSI TOTO, K caMe€ KpUTHKa
MOKe OyTH TepeTBOpEHa Ha BJIACHY OMOpPY Ta IHCTPYMEHT AJISi CAMOPO3BUTKY , IO
BE€JIC JI0 BHYTPIITHBOI THYYKOCTI, CAMOBIIEBHEHOCTI Ta 3PLIOCTI.

IcHy1OTH Ci10Ba, SIKI MM 4y€MO 1 HIOW B1IUyBa€MO BHYTPIILIHINA yaap — He Q13UYHUM,
a TOH, IO TOpKaeThes rmoIie. [le MOMEHT, KoM XTOCh O3BYYy€ Te€, 0 MH cami
Oosuncs BuzHatH. CaMe Taki CJIOBa YacTO CTAlOTh KPAaNKOK MPOOYKEHHS, BOHU
3MYIIYIOTh TOAWBUTUCS Ha cebe 00 €KTHBHIINE, HIK MM 3BHUKJIM. 3a3BUYail IIe
HEMIPUEMHO, aJle caMe TaKi MOMEHTH BIJJKPUBAIOTh IUISIX JIO CIIPaBXHIX 3MiH. [HKOIM
TBEpJia IpaB/a pyXa€ HAC BIIepe]] MIBHUIIE, HIYK HAUTETUIIINA T ATPUMKA.

Kputrka cama 1o co61 He 100pa, ajie He Taka BXKe 1 MoraHa, BCe 3aJIeKUTh Bijl TOTO
AK MM 1i crpuiiMaeMo. 3 IIbOTO MOMEHTY HOYMHAETHCA CIPABXKHS ICHUXOJIOTIYHA

266



PSYCHOLOGY
TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

pobota Hax coboro. [lepmia peakiris Ha Oyab-sIKe 3ayBa)KCHHS 3a3BUUail eMOIliHA, MU
BiJIUyBaeMO 00pa3y, po3apaTyBaHHS YW HaBITh BHYTpIIIHIN mpoTtecT. Lle HopManbHa
peaxIis ICUX1KH, ajie BOHA He MOBUHHA KepyBaTH JissMu. KopucHo naTu co01 AeKijibKka
CEKYH]I May3H, a BKe MOTIM HaJaTh KOPEKTHY BIJMOBIIb UM OLIIHIOBATU MouyTe. Tak
JIETTIC BIIOKPEMHUTH €MOIIII0 BiJ CYT1 i OOAUYUTH pealbHUM 3MICT KPUTUKH [1].

3BUYAITHO K 1110 HE BCS KpUTHUKA BapTa yBaru. € cjoBa, 10 3By4aTh T'OJIOCHIIIIE,
HIK MalOTh 3HAYEHHS, 1 € T1, 1[0 CKa3aH1 TUXO aJie 3MIHIOIOTh HAPSIMOK HallTUX JYMOK.
BaxxnuBo HaBuMTHCA BIIAUIATH 1IyM Bij 3MicTy. KopucHo iHkomu 3anutatu cede: «Li
CJIOBa JIIWCHO JOMOMAaraloTh MEHI POCTH Y MPOCTO 30MBaIOTh 3 piBHOBaru?». Takui
BHYTPILIHIN QIIBTP POpMYye€ 3pITICTh 1 CTIHKICTD [2].

[HOZ1 MOCTAaTHRO CHOKIMHO MpOaHai3yBaTH MOYyTe, 3pOOUTH BIaCHI BUCHOBKH U
pyxatucs naini. He koxHe 3ayBakeHHS BapTe TOTO, 100 HA HbOMY 3yNUHATUCA. A Te,
IO CHOpaB/l MAa€ CEHC, 3a3BUYail HE paHUTh, a BiAKpuBae oui. Tak 1 dopmyeThcs
BHYTPIIIHS 3pUIICTh: Y€Pe3 3aTHICTh OAUUTH KOPUCTh HABITh Y HEMPUEMHHUX CIIOBAX 1
BIAKHIATHU T€, III0 HE Mae€ IIHHOCTI [1].

Kputnka crae pecypcoM ToJl, KOJIM MU caml HaJaeMO il TaKy MOXJIMBICTb.
MoxnBo came ToMy icHY€ BUCHIB: «CHIIBHUM HE HMIKOJUTh IPaB/ia — CUJIBHOTO BOHA
BJIOCKOHaII0e». Kom My HaBuaeMOCh IMBUTHCS HA 3ayBa)XKCHHA HE SIK HA yJap, a sK
Ha M1/IKa3Ky, MU [IepecTaeEMOo OOSATHUCS 3MiH 1 IOYMHAEMO HUMH KEpyBaTH.

BMiHHS 4yTH, PO3YyMITH Ta NMPAaBWJIBHO BUKOPUCTOBYBATH KPUTHUKY II€ OJHA 3
HaBaXJIMBIIIUX HABUYOK JJISI THX, XTO JIMCHO MparHe MiABUIIEHHS Pecypcy
CaMOBJOCKOHAJIEHHA. bo B KIHIIEBOMY MICYMKY, HE CJI0Ba POOJISATh HAC KpalIUMHU, a
Te, 0 MU 3 HUMH poOUMO. | SIKIO MepeTBOPUTH KPUTHKY Ha BJIACHY OMOpPY, BOHA
MOJKE€ CTaTH TUM THUXUM, aJie TOTYKHUM IMITYJIbCOM, III0 BE/I€ HAC BIEPE/.

Bapro nmam’statu, mo po0oTa 3 KPUTHKOIO € HE JIMIIE CHOPUUHSTTS TOTO, L0
TOBOPSITH 1HIII, a ¥ BHYTPIIIHIN Aiaior 13 caMuM co6oro. Ko Mu HaB4a€EMOCh CTaBUTH
nutaHHs: «I1lo s MOXy B35TH KOPHCHOTO 3 IIbOTO 3ayBaXKeHH:?» a00 «Uu momomMoske
MEHI 1€ CTaTh Kpauum?», KpUTHKa IepecTtae OyTH JKEpesoM cTpaxy H cTae
CBOEPIAHUM TPEHAXXEPOM JJIsi CaMOpPO3BUTKY. UYuM dacTille MU MPaKTUKYEMO
0OMIpKOBaHE CHPUUHATTS, TUM JICTIIIE BIJIOKPEMIIIOBAaTH IIIHHE BiJ TaK 3BaHHUX
«ITYCTHUX CJB» 1 BAKOPUCTOBYBATHU Oy /Ib-5IKE CIOBO HAa KOPUCTH cebe. Y 1boMy Tpolieci
(bopMy€eThCS BHYTPIIITHS THYYKICTh 1 BIEBHEHICTD, SIK1 JIO3BOJISIIOTH HE TPOCTO YHUKATH
MMOMUJIOK, a TMIEPETBOPIOBATH 1X HA KPOKHU K1 OYIyTh BECTH BIiepes. AJKe CIIpaBKHIN
pecypc caMOBIOCKOHAJICHHST HAPOKYETHCS TaM, A€ 3JaTHICTh CIIyXaTH MOETHYEThCS
13 3JIaTHICTIO AisATH [3].

BucHoBok. VY pe3ynapTaTi NPOBEACHOTO aHAMI3y TIICUXOJOTIYHMX AacCIeKTiB
B32€MO/IIT 3 KPUTUKOIO OyJIO0 BCTAHOBJIEHO, 110 KPUTHKA MOXe OyTH TpaHC(HOPMOBaHA
3 JKepelia eMOLIHHOTO TUCKOMGOPTY Ha MOTYKHUIM pecypc caMOBAOCKOHaICHHS . L5
TpaHcdopmallisi BUMarae CBiIOMOI BHYTPIIIHBOI pOOOTH Ta 3MIHM HapaJurMu
CIIPUMHSATTSL.

BwMminHs cityxaTtu, aHali3yBaT, pOOMTH BUCHOBKH Ta JiSITH HA OCHOBI KPUTUYHHUX
3ayBa)X€Hb € KJIFOUEM JI0 BHYTPIIIHbOI THYYKOCTI, CAMOBIEBHEHOCTI Ta 3pinocTi. Llei
IpoLEeC € aKTUBHUM BHYTPIIIHIM J1aJOroM, € 3AaTHICTb OCOOMCTOCTI KepyBaTu
COPUMHATTSAM 3ayBaKeHb BHU3HAYa€ 11 3MaTHICTh JO 3POCTaHHA. [akKuM YHUHOM,
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KpUTHKA, 3aMICTh TOT0, MO0 OyTH MEpPEenIKoi0l0, CTa€ MOTYKHUM IMITYJILCOM Ta
CXOJUHKOIO JI0 MYAPOCTI Ta CIJIBHOTO 3pocTaHHA. ToMy KOKEH 3 Hac Ma€ 1am’ siTaTH,
0 KPHTHKA II¢ HE 3arpo3a, a iIHCTPYMEHT, KM CBIJOMO MOYKE BIIKPHUTH JBEPi IO
HOBUX MOXIIMBOCTEH, 3pOOMTH HAC KpalllMMH, CHIBHIIIUMHU i TOTOBHUMH IPUHMATH
3mind. CiyxaTu, BUMTHCS, TISTH — 1 TOJl HaBITh HAWTOCTPIIIl CJIOBa CTalOTh
CXOJIUHKAMM JIO MYJIPOCTi, PO3BUTKY Ta CIIJIbHOTO 3POCTAHHS JIJIS BCIX.
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PO3BUTOK MY3UYHHUX 3JIIBHOCTEM
OBJIAPOBAHUX JITEH Y CUCTEMI TIOYATKOBOI
MUCTEIBKOI OCBITH

IIanaclok AHTOH

acripaHT kadeIpu IMCUXO0JIOTIi Ta COlIaIbHOI pOoOOTH

Binaunbkuii nep:xaBHAN NeAaroriyHUN yHiBepcHTeT iMeH1 Muxaiina
Kourobuucrkoro

CydacHa MuHCTEI[bKa OCBITa OpIEHTOBaHa Ha BHUSBICHHS W MIATPUMKY
1HJIMBIAYaJIbBHUX TBOPYMUX MOKIIMBOCTEH KOKHOI AUTHHU. OMIHIEIO 3 HANBAKITUBIIINX
KaTeropii y iboMy KOHTEKCTI € My3U4Ha 00/1apOBAHICTb, IKa BU3HAYAE 37]aTHICTh YUHSI
70 BUCOKHX JOCSTHEHb Y MY3WYHIM MiSUTBHOCTI, IIBUIKOTO 3aCBOEHHSI 3HAaHb Ta
c(hOpMOBAHOCTI MPUPOJHUX MY3UYHO-CIYXOBHUX 3aJaTKiB. PaHHIN HIKUIbHUN BIK €
CEHCUTUBHUM [IJIsl BUSIBJICHHS Ta PO3BUTKY MY3WYHOTO IMOTEHIIATy, IO 3YMOBIIOE
noTpely y CTBOPEHHI COPUITIUBUX MEIAroriYyHUX YMOB 1 METOJUK, CIIPSIMOBAHUX HA
CUCTEMHHUN PO3BUTOK 3110HOCTEH Ta TBOpYOCTi. PO3BUTOK My3uuyHUX 3710HOCTEN
JITEH MOJIOAIIOTO IIKUIBHOTO BiKy HaOyBae OCOOJMBOrO 3HAYEHHS B YMOBax
pedopMyBaHHS YKpaiHCHKOT MUCTEIILKOI OCBITU Ta BIPOBA/KEeHHs KoHIen i HoBoi
ykpaincbkoi mkomu. CydacHi eBponericbki migxonu (H. Gardner, J. Sloboda, R.
Hallam, D. Hargreaves) migkpeciioTh, 10 00/1apOBaHICTh — II€¢ HE BPOKEHA
cTablIbHA XapaKTEpUCTUKA, a JUHAMIYHA cHCTeMa 3[10HoCTel, 1mo (HopMyeTbesa y
B3a€MO/I1i 3 OCBITHIM CEPEIOBUIIIEM.

MysudHa o004apoBaHICTh B TMpamsiX BUYEHHUX PO3TISIIAETHCS K  CKIAIHE
IHTErpaTUBHE SBUIIE, IO O00’€JHYE HHU3KY MY3HYHO-CIYyXOBUX, E€MOLINHUX,
IHTEJIEKTyaIbHUX Ta BUKOHABChKUX sikocTel. HaykoBui (JI. Macon, O. Pyanuieka, I'.
[Taganka, O. PocroBcekuit, O. IllomokoBa) Bu3HauyaroTh i1 uYepe3 Takl KIHOYOBI
KOMITOHEHTH: CITyXOBI 3J1I0HOCTI (JIa70BUH, MEIOIUYHUHN, PUTMIYHHM CITyX); My3UYHO-
PYyXOBa KOOPMHAITIS; EeMOIIHHO-ECTETUYHA Yy TJIUBICTh; TBOPYE MUCIICHHS; 3JaTHICTh
70 MYy3W4HOi iHTepmperaiii. Y HayKOBUX Mpalsix YKpaiHCbKuX gociigHukiB (JI.
Macon, O. Illonoxora, I'. Ilaganka) My3uuHa 00JapPOBAHICTH PO3TIIAJAETHCS SK
KOMILJIEKC 3/1I0HOCTEM, 1110 BKIIOYAE MY3UYHUHN CITyX, PUTMIYHI BITIYTTS, 3AATHICTh JI0
EMOIIIfHOTO TEPEeKMBAHHSA MY3UKH, MY3HYHO-OOpa3HE MHCIEHHS Ta TBOpPUY
akTuBHICTh. MixkHapoHi miaxoau (H. Gardner, J. Sloboda, R. Hallam) akiienTytoTh
yBary Ha IHAUBIAYyQJIbHUX TPAEKTOPISX PO3BUTKY MAWTHHM Ta HEOOXI1JHOCTI
CEpellOBHUIIA, AKE CTUMYJIOE IHTEpEC, CUCTeMATH4HI 3aHATTA i 1HJMBIAyaldi30BaHI
METOJ1 POOOTH.

OpHak METOMWKH PAaHHBOTO BHUSBIICHHS Ta PO3BUTKY MY3WYHHX 310HOCTEH y
MOYATKOBUX KJIacax 3arajbHO1 IIKOJIU MOTPEOYIOTh MOJANBIIIOT0 YAOCKOHAICHHS, 110
MIIKPECITIOE aKTYaIbHICTh HAIIOTO JTOCIIIIKEHHS.

Meta crtaTTi — OOIPYHTYBAaTH MeENaroridydHi yMOBH Ta €KCIIEPUMEHTAIBHO
nepeBipuTH €hEeKTUBHICTh METOJUKU PO3BUTKY MY3WYHHX 3110HOCTEH 00apOBaHMX
JITEN y CUCTEMI MTOYaTKOBOT MUCTEILKO1 OCBITH.
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VY Hamomy J0CIiKeHH1 OyJM Taki 3aBIaHHS, SIK PO3KPUTH IICHUXO0JIOTO-TIE1aroriyHi
OCHOBH MY3HYHOI 00apOBAaHOCTI; ONTMCATU KPUTEPIl i TOKa3HUKH 1i J1arHOCTYBaHHSI,
NPEICTaBUTH PE3yIbTaTH KOHCTATYBAJIbHOIO €TaIly €KCIIEPUMEHTY.

VY naiteil MOJOANIOTO MIKIILHOTO BIKY My3MYHa OOJAapOBAHICTh MPOSBISIETHCA Y
IIBUJIKOMY 3allaM’SITOBYBaHHI MY3WYHOTO Martepialy, IHTepec JI0 IMIIpOBi3alii,
YYTIUBOCTI 0 My3UYHUX HIOAHCIB, AKTUBHOMY MY3MYHOMY CAMOBHPA’KEHHI.

[Icuxonmoru miJIKPeCIOTh, 110 MY3WYHI 33JIaTKU MPOSIBIISIOTHCS MPUPOIHO, ajie
iXHIN PO3BUTOK 3aJI€KUTh BiJl CIIPUSATIMBOTO CEPEIOBHUIIA Ta MEIarOriYHOTO BILTUBY.
VY MonoAnomMy mKIIEHOMY Billl BI/I3HAYAETHCS: TUTACTUYHICTh HEPBOBUX MPOIIECIB, 110
cupusiec GOpPMYyBaHHIO MY3MYHUX HABUYOK; BHUCOKA EMOIIHHICTh 1 YyTJIMBICTH O
XYJIOXKHIX 00pa3iB; moTpeda B IrpOBHX METOAaX Ta TBOpUMX (opmax podoTH;
3JIaTHICTH JI0 HACTIAyBaHHs, IO TIOJIETIITY€ 3aCBOEHHS My3UYHUX MOJIETICH.

EdexTrBHUN PO3BUTOK 310HOCTEN MOUMHAETHCA 3 IIarHOCTUKU. Halnomupeniii
METOJIM BKJIIOYAIOTh: TECTYBAHHA MY3HUHO-CIyXOBUX 3II0HOCTEH (MeIoanyHuil,
PUTMIYHUN, TapMOHIYHHMM CIIyX); CHOCTEPEKEHHS 3a MOBEIIHKOIO YYHS MiJ 4Yac
BUKOHAHHS MY3MYHUX 3aBJaHb; aHalli3 TBOPUYMUX MPOsBIB  (IMIIpOBI3aIlis,
IHTepHpeTallis); aHKeTYBaHHS BUMTENIIB 1 OaThKIB IOJO IHTEPECIB Ta MY3UYHHX
ynoga00aHb IUTHUHHU.

3 orisay Ha YHIKQJIBHICTD MY3WYHOTO PO3BUTKY KOXKHOI JUTUHH, BaXKJIMBO
3a0e3neunTh: AUdepeHIlalliio 3aBaaHb 3a PIBHEM CKIIATHOCTI; MOXJIMBICTH BUOOPY
dbopmu NisIBHOCTI (CHiB, Tpa Ha 1HCTPYMEHTI, PyXOBa IMITPOBI3allis); CTBOPEHHS
BaplaTHBHUX HAaBYAJIbHUX MapILIPYTIB; NEPCOHATI30BAHUM MIX1/ A0 TEMITY 3aCBOEHHS
MaTepiany. BaxkiaumBUM B IIbOMYy TIpOIlECi € CTBOPEHHS TBOPYO-PO3BHUBAIBLHOTO
OCBITHBOTO cepenoBuIlla. BOHO Mae BKJIIOYaTH HACTYMHI €IEMEHTH, SIK-OT:
BUKOPUCTAHHA ITPOBUX TEXHOJIOT1; CTBOPEHHS CHUTYyallil TBOpUYOi CBOOOIH;
3aJly4eHHsS] €JEMEHTIB (OJIbKIOPY, IMIpPOBi3alii, MY3WYHUX Irop; IHTErparito
UM(POBUX IHCTPYMEHTIB (My3M4HI NOAATKH, BIpTyasjabHI 1HCTpyMeHTH). HaiOinbin
ehekTHBHOIO (HOPMOIO POOOTH 3 MY3UYHO 00OJIAPOBAHMMH JITbMHU € BHKOPHUCTAHHS
MY3UYHO-ITPOBUX TexHOJOriH. EdekTuBHHMU € pyXOBi irpH, pUTMIYHI BIIPABH,
BOKAJIbHI IMIIPOBI3aIlii, IHCTPyMEHTaJIbHI Jiajoru. IrpoBa MisSUTHHICTH aKTUBI3YE
MY3UYHO-TBOPYMI MOTEHINAN Ta cripusie hopMyBaHHIO MoTuBalii. Hanpuknan, irpu
Ha PO3BUTOK MY3MUYHOTO CliyXy «BmiiiMaii HOTKy». MeTo Takux irop € po3BUTOK
MEJIOIMYHOTO CIIyXY, PO3PI3HEHHS BUCOTU. B X011 rpy  yuuTenb rpa€e Ha IHCTPYMEHTI
pi3HI HOTH a00 KOpPOTKI IHTEpBaJW. YUHI MOBHUHHI «CHIAMATH» BHUCOKY HOTY —
MITHATA PYKW, a HU3bKY — mpucictu. s oOmapoBaHux JiTeld Tpeba 3poOuUTH
YCKJIQHEHHS: BU3HAYUTHU Ha3BYy 1HTEpBaly a00 MOBTOPUTH oro rojocoM. B rpi
«MenoauuHuil JETEKTUB» BiNOYyBAa€ThCA TPEHYBAHHA NaM’sTI Ta I1HTOHYBAHHS.
VYuurens rpae 3HalloMy MeJOAII0, ajie 3MIHIOE OJIMH 3BYK a00 1HTOHALIMHUN 3BOPOT.
JliTh MaroTh «3HAUTH MOMWIKY». [[JIsl yCKIaHEHHS 3aBJaHHS MOXJIMBO TPHUIyMaTh
BJIACHY Bapiairito Menoii. J[is ¢popMyBaHHS BIIUYTTsI BUCXITHOTO ¥ HU3X1THOTO PYyXY
TITH TPatoTh B TPy «3BYKOBI CXOAUHKI». Ha mi1031 pO3MILLyIOTh KAPTKU-CXOIUHKH.
Yuutenb rpae KOPOTKI MENOII, a y4eHb EPECYBAETHCS CXOAUHKAMU BIMOBITHO 70
PyXy MeJoiii. Y CKJIaIHeHHS: AITSM MPOTIOHYETHCS CAMOCTIHHO CTBOPUTH «CXOMHKIY
JUTSI 1HIIIOTO yYHS.
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JIpyTroro momMpeHoro TPYIIoo € irpu Ha po3BUTOK putMmy. Cepen HUX «PuTmivaMiA
JAHIIO)KOK», KOJM Tig4ac TpU BiAOYBAETHCSA YIOCKOHAJICHHS TMOYYTTS METpY 1
pPUHMAIOTh Y4acTh rpyna Jitei. [lepimmii yueHs mieckae MeBHUNU pUTM, APYTHUH Mae
IIPOJIOBXKUTH MOT0, TPETi — joaatu cBid BapiaHT. [loeqHaHHS pyXy ¥ pUTMIYHOTO
YyTTS BUUTENIb MOXKE 3pOOUTH B Ipi «X0auTh pUTM». Konn yuuTens rpae puTMidHUAN
MaJIFOHOK Ha yAapHOMY 1HCTPYMEHTI, IITH PyXarOThCs BIATIOBIHO 10 MaJlFoHKa. Bei i
Irpd 3aCTOCOBYBAJIMCA TiJ] 4ac MPOBEACHHS KOHCTATYBAJLHOTO E€KCHEPUMEHTY, /e
Opanu yuacts 32 qutnHA. KOHCTaTyBadbHMIA €Tan eKCIIEPUMEHTY 3aCBITUHB CEpPEIHIN
piBEHb PO3BUTKY MY3WYHHMX 3MI0HOCTEH OLIBIIOCTI Y4YHIB Ta JIOBIB HEOOXIJHICThH
HijgecnpsMoBaHOi poOOTH. s MOMIMIIeHHs piBHS PO3BUTKY MY3UYHHUX 3A10HOCTEN
MU 3acTocyBaju (hopMyBajbHA Mporpama, IO BKJIIOYAE PO3BUTOK CIYXYy, PUTMY,
IMITPOBI3allii Ta eMOLIMHO-00pa3HOr0 MUCJIEHHS 1 cCaMe BOHA BUSIBUJIACS €)EKTUBHOIO.
CaMe ykpalHChbKa HapoOHa MICHS € MOTY>KHUM IHCTPYMEHTOM PO3BUTKY MY3WYHOTO
CIIyXy, IIaM’siTl, IHTOHALIMHOI YyTJIUBOCTI Ta TBOPYOro MucieHHs. llegaroriunnmu
yMOBaMH (pOpPMYBaJIbHOTO BIUIMBY CTaJId B MPOLIECI IPOBEAEHHS KOHCTATYyBaJIbHOIO
EKCIIEpUMEHTY 1HIMBITyalli3allii My3MYHOTO HaBUaHHS 3 BaplaTUBHICTIO 3aBJiaHb,
IHTEerpallisi My3UYHO-ITPOBUX TEXHOJIOTIM (PyXOBl, BOKaJIbHI, PUTMIYHI ITPH),
BUKOPUCTAHHSA YKPaiHCHKOTO (OJBKIOPY SK JKepena I1HTOHAIIMHOI BUPA3HOCTI,
3acTOCyBaHHA HU(PPOBUX pecypciB (Bi3yai3aTopH 3ByKY, My3UUH1 peIaKTOPH).

[TouaTkoBa MHCTEIIbKAa OCBITA BIJIIrPA€ KIIOUOBY POJb Y PO3BUTKY MY3WUHHUX
3ni0HocTe oOmapoBaHuX [iTe. EQEKTHBHICTH 1IOr0o MPOLECY BU3HAYAETHCS
CBOEYACHOIO JIIArHOCTUKOIO, 1HJIMBIAYyasi3alll€l0 HAaBYaHHS, CTBOPEHHSM TBOPYOIO
CepelIoBUIIA Ta 3aCTOCYBAHHSIM CY4YacHUX TMEJAaroriyHuX TeXHOoJorid. CUCTEeMHHUM
MIAX1J JO3BOJISIE HE JIMILE PO3BUHYTH MPUPOJHUNA MYy3WYHUN MOTEHLIaN, a W
chopMyBaTH CTiiIKy MOTHBAIIIIO 10 TBOPYOCTI Ta CAMOBUPAKEHHS.
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CYUACHUM CTAH TA 3AJIAYI ABTOMATH3AIII
MOPCBKHUX NIIBOJTHUX TPAHCIIOPTHUX
KOMILIEKCIB

bainunos B.C.
JIOKTOP TEXHIYHUX HaYK, Ipodecop,
HarmionansHuil yHiBepcuteT kopadneOyayBaHHs iMeH1 aamipaia MakapoBa

Haunbko €.C.

acIlipaHT,
HarionansHuit yHiBepcuTeT KopadieOyayBaHHs iMeH1 aamipaia MakapoBa

Beryn

ABTOHOMHI HeHaceseH]1 miBoaHI anapatu (AHITA) BigirpatroTs aqeaa BaxIMBIILY
pOJIb Yy TPAHCIIOPTHUX, HAYKOBUX, IPOMHUCIIOBHX Ta 0OOPOHHUX 3a/]1a4yax: B M1ABOJHOL
JIOTICTUKM JI0 CYNPOBOKEHHS BAaHTaX1B 1 aBTOHOMHUX TPAHCHOPTHUX ONepariil y
palioHax 31 CKJIaJHOIO TiAposoriero. MacmTaOyBaHHSI TakuX 3aco0iB MOPCHKOI
poOoToTexHIKH y Oik «Benukux» TpaHcnoptHux AHITA (mnardopmMu 3 BeIHKORO
KOPUCHOIO BaHTa)XOMIAMOMHICTIO Ta TPUBAJIMM ABTOHOMHHUM XOJOM) CTaBUTb HOBI
BHMOTH JIO CUCTEM aBTOMATUYHOI'O KEPyBaHHS HUMHU.

CyuacHl TpeHIu AEMOHCTPYIOTh HpUCKOpeHHS po3poOok HoBux AHIIA sk y
MIPOMHUCIIOBOMY CEKTOPi, TaK 1 B aKaJEeMIUYHUX JOCIIKEHHSIX, [0 CTBOPIOE HOBI
MOXJIMBOCTI Ta, OJHOYACHO, CKJIaJHI I1HTerpamiiHi mpobimemu. OpHIEI0 3 TaKHX
npobseM € mpoOiieMa CHCTEMHOTO MiAXOAY IO CTBOPEHHS MOPCHKHX ITiJIBOIHUX
TpancnopTHux KoMiuiekciB (MIITK) sik ckiagHux 3aco0iB MOPCHbKOi POOOTOTEXHIKH,
ne AHITA posmsigaeTsbes sik nepudepiitHuil npucTpiii 0eperoBoro HEHTPY KEPyBAHHSL.
Kpim AHIIA, 1o cknamy Takoro KOMIUIEKCY HaJIeKaTh TaKoXK 3aco0u OeperoBoro
TpancnoptyBaHHsi AHITA ta 3aco0u iX crycKy Ha BOAY AJi1 BUKOHAHHS MOPCHKOI MicCii
Ta 3acO0M MIAHOMY 3 BOAHM MICJIA ii 3aBEPILICHHS.

[le BUMarae 0HOYACHOTO MPOEKTYBAHHS Ta MOAAIBLIOTO OYyIIBHHUIITBA HE TUIBKU
camoro AHIIA, ame 1 OeperoBux ueHTpiB KepyBaHHs Humu (BLK),
TpancnoptyBanbHUX pUcTpoiB (TII) mist moctaBku AHITA Big micip ix 30epiranss
710 TIOPTY 9M JI0 OEPETOBOI CMYTH, a TAKOXK CITyCKO-TiaiioMHux npuctpois (CIIII).

Orisig cydyacHHX JOCATHEHb Y rajy3i MOPCHKHX MiIBOIHUX TPAHCIOPTHHX
KOMILJICKCIB

Octanni poku BigzHadeHi mosiBoro HoBuX AHIIA, opieHTOBaHMX Ha 301TBIICHHS
TPUBAJIOCTI MICIi Ta KOPHMCHOI BaHTaxomigioMmHocTi. [lpukmamu cydacHuX
KOMEPIIIHHUX Ta BIUCHKOBUX PO3POOOK IEMOHCTPYIOTh TEHIEHIIIIO O MOIYJIBHOCTI,
1HTerpalli CKJIaJHUX COHAPHUX 1 HABITAIlIMHUX CUCTEM Ta CyMICHOCTI 3 HaJIBOJHUMHU
cyaHaMu-Hocismu [ 1-3].

[Tonepenniit anamiz mokasye, mo cydacHi AHIIA wmawoTe y cBoemy ckiaui
0aratoJaTuMKoOBl  CHCTEMH: 0araronpoMeHEeBI  €XOJOTH/COHapH, 1HEpIiaIbHO-
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riponasiramiini cucremu (INS/GNSS mpu noBepxHEeBOMY CIUIMBAHHI), TOTUIEPiBCHKI
BuMiproBaul mBUAKOCTI (DVL), migBogHI aKyCTHYHI CHUCTEMHU MO3UIIOHYBaHHS
(LBL/USBL).

Po3BUTOK anropuTmiB JjloKaji3allii Ta TEXHOJIOTIH OXHOYACHOI MOOYJIOBH KapTh
HEBIJIOMOTO MiABOAHOTO MPOCTOPY Ta BU3HAUEHHS CBOTO MICIE3HAXO/KEHHS Ha HIN
(Simultaneous Localization and Mapping, SLAM) no3Boisie peanizyBaTu
JIOBrOTPUBAILYy aBTOHOMHY po00Ty 0€3 MOCTIIHOTO CyMpOBOAY IMOBEPXHEBOTO CYIHA.
3HaYHOI0 MIPOI0 Tporpec y po3BUTKY cucteM kepyBanHs AHIIA miarpumyrors
JOCTIPKEHHS y raimy3i 0OpoOKM CHUTHAIIB, aJanTUBHUX (PUIBTPIB, HEHPOMEPEKEBUX
METOAIB Ui 1HTEepPIpeTallii COHAPHUX JAHUX 1 MJIaHYBaHHS TPAEKTOPIM y CKIIaTHUX
T1IpOMETEOPOSIOTITYHIX YMOBaX.

KpiMm TOro, akTMBHO pO3BHUBAIOTHCS aBTOMATH30BaHI cuctemu cnycky AHIIA Ha
Boay Ta migiomy 3 Bomu (Launch and Recovery System, LARS) i cucremu
JTUHAMIYHOTO JOKIHTY — KpuTu4Hi1 enemeHTu (CIIII) Oyab-sikoro TpaHCHOPTHOIO
komruiekcy 3 AHIIA. JlocmijokeHHsT W 1HXKEHEpHI pPO3pOOKM CHpSMOBaHI Ha
N1JBUIIIEHHS aBTOHOMHOCTI IIPOLIECY MOBEPHEHHS 1 3aXOIUICHHS anapaTa 30BHIIIHIMU
MexaHizMamu (1iatdopma-Hocii abo OeperoBa 1H(pacTpyKTypa), Ha 3MEHIICHHS
y4acTi JIOAWHYU B MaHIMYJISAIISAX 1 TIABUIICHHS O€3MEKU B CKIaJIHUX METEOyMOBaX.

Jlemo MeHII PO3BMHEHHMMH Ha ChOTOJHI € HANpPSIMOK CTBOPEHHS CIELIAJbHUX
TPaHCIOPTYBAJIbHUX MPUCTPOIB JUIsl CyXonmyTHUX nepeBe3eHb AHITA.

Takum dYHHOM, BUXOAAYM 3 OISy HAYKOBO-TEXHIYHOI JITEpaTypH MOXKHA
KOHCTaTyBaTH, 1110 Ha 11e#l yac Bci uoTupu ocHoBHI ckianosi MITTK (AHITA, BIIK, TII
1 CIIII) nocnimKyroThesl, MPOEKTYIOTHCS 1 CTBOPIOKOTHCS 3 PI3HOKO IHTEHCUBHICTIO Ta
PO3IISAAIOTHCS SIK PO3PI3HEHI 00’ €KTH MOPCHKOT pOOOTOTEXHIKH.

Y 3B’SI3Ky 3 UM aKTyaJlbHUM BOA4aeThCs TMPHUKIAJHE HAYKOBE 3aBIaHHS
aproMaruzauii MIITK 3 mo3umii cuctemHoro miaxomy [4, 5], Akuil po3misaae
(yHKIIIOHYBaHHSI KOMIUJIEKCY SIK HEMEPEPBHUN MPOIEC 3 y3roHKEHOK PoOOTOIO BCiX
HOr0 CKJIaJIOBUX.

3amaui aBToMaTu3anii MOPCHKHUX MiIBOAHUX TPAHCMIOPTHUX KOMILJIEKCIB

Po3srsitneMo apxiTektypy Ta npuniunu nooynosu MITTK.

1. TunoBuit MOPCHKUI MABOJHUMN TPAHCTIOPTHUIN KOMITJIEKC BKIIIOYAE:

Bakkuil (Benukuii) Tpancnoptauii AHITA (B anrinomoBHIi miTepatypi — large
Autonomous Underwater Vehicle, AUV) y ckmani: xopmyc, pymiiiiHa cHCTeMa,
E€HEepPreTUYHUI OJI0K, CEHCOPHUI MOAYINb, OOPTOBUI KOMIT IOT€p, CUCTEMHU HaBIrarii,
3B’SI3KY Ta 1HIII;

oeperosuii nieHTp kepyBanHs (BLIK, B anrmomorHiit miteparypi — Shore Control
Center, SCC) — amapaTHy Ta NporpaMHy 1HQpPAacTpyKTypa AJisi TUIaHyBaHHS MICIH,
MOHITOPUHTY, 00pOOKH JaHKUX Ta MYJIBTHAT€HTHOTO YIIPABIIHHS anaparaMu;

cuctemy cnycky/miaiiomy (CIII, B anmiomoBHiN miTteparypi — Launch and
Recovery System, LARS) na cymi/Ha cyani abo koMOiHOBaHa aBTOMAaTH30BaHA
CTaHIIisl TOKIHTY;

Ha3eMHUI (CyXOMyTHHI) TPAHCIIOPTHUI 3aci0 Ta CreIiagi3oBaHi KPITUICHHS s
TPaHCMIOPTYBaHHS, 3aBaHTAXKEHHS 1 PO3BaHTAXKEHHS M1BOIHOTO armapata (Heavy-duty
transport cradle, HTC).
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ApXiTeKTypa KepyBaHHs Ma€ 3a0e3redayBaTi 0araTopiBHEBY CTPYKTYPY:

CTpaTeriuHui piBeHb (IJIaHyBaHHS MicCii);

TaKTUYHUHN PIBEHB (KOPEKIIisl TPAEKTOPIl, YHUKHEHHS TIEPEIITKO);

BUKOHABUMM piBeHb (BUKOHABU1 MexaHi3mMu AHITA).

BaxxyuBe miciie 3aiiMaroTh MIJCHCTEMH J1arHOCTUKHU TexXHIYHOro ctany AHIIA,
Ki06epOe3neku (3aXucT KOMaH/I, JaHUX, IMUGPyBaHHS) Ta aBTOMAaTUYHOTO TTOBEPHEHHS
y pexuMax apapiiiHux pexkumax. Ha piBH1 MmynbsruareHtHoro kepyBanHs AHITA
KpUTUYHUMH € MEXaHI3MU KOOpJWHaIlli OaraThOoX amapaTiB Ta 3B’S3Ky depes
cnemianpHl  Oe3ekimakHi cygHa. HaykoBi oOmisaum  MiAKPECTIOIOTH  3HAYCHHS
CTaHJapTHUX 1HTep(deciB 1 MOAYIBHOI apXITEKTYPH JIJIsl CKOPOUCHHS Yacy 1HTerparii
HOBHX CEHCOPIB 1 KOPUCHUX HAaBaHTAKEHb.

2. TunoBe ocHamieHHs1 6eperoBoro 1eHTpy kepyBanHs (BIIK) Bxitouae:

CEpBEPHUI OJIOK 3 OOUMCIIIOBAIbHUMU BY3JIaMHU JJIs TJIaHYBaHHS Miclii, 00poOKu
BEJIMKOr0 MacuBy rigporpadiunux/conapaux ganux (Graphics Processing Unit (GPU)
JUTSL AJITOPUTMIB MAIIMHHOTO HABYAHHS );

CUCTEeMHU 30epiraHHs Ta apxiBallli JaHUX — MepexeBe ¢ailloBe ceperoBHILES
(Network Attached Storage, NAS) un mepexxeBe 30epiranHsa nanux (Storage Area
Network, SAN);

iHTepdeiicn s 3B 53Ky  (MMOBEPXHEBO-MIJBOAHUI  MOJEM, Pajl04acTOTH
HF/VHF/UHF, cynyTHUKOBHII 3B’ 130K ISl CUTHAIB KepyBaHHs 1 Tenemetpii AHITA);

onepauiiHi poboul Micls omeparopiB 3 Bizyamizamiero Miciii (Mission Control
Station, MCS), iHCTpyMEHTaMHU MOHITOPUHTY TexHiuHoro crtany AHIIA,
CUMYJISATOpaMH JJI1 HAaBUYaHHS OTeparopa;

cUCTEeMHU KiOepOe3neKku: MEKOBI €KpaHHW, 1HQPACTPyKTypa BIIKPUTHUX KIIOUiB
(Public Key Infrastructure, PKI) Tta amaparni moxyni 6e3nexku (Hardware Security
Modul, HSM), 3acobu BusiBinenHs BropraeHs (Intrusion Detection System, IDS) 1
MEXaHI3MU JJIs 3aXUIIEHUX alehTIB (OHOBJICHHS MPOrPaMHOTO 3a0e3MeUCHHS.

Jlo ocHOBHUX 3agaud aBroMarm3amnii BIK BigHOCATHCS:

TUTAaHYBAHHS 1 ONTHUMI3allis MapIIPyTiB 3 ypaxXyBaHHSIM TiIpPOMETEOPOTIOTTUHIX
YMOB Ta 3aJ1a4 3aMOBHHKA;

pO3MOMIN 3a7ady MK JeKUIbKoMa migBonHuMu amaparamu (task allocation) i
MOHITOPUHT BUKOHAHHS;

o0poOKa Ta IHTeNeKTyaIbHUI aHalli3 MPUHHATUX JaHUX (HampUKIIal, aBTOMaTHYHE
po3mi3HaBaHHS 00’ €KTIB);

xoopaunyBanHs CIIII Ta iHmux mexaHi3miB ciycky/miaiiomy AHITA;

3a0e3neueHHs Oe3neku orneparii (aBapiiiHi cueHapii, 0e3neuHi 30Hu).

Apromaruzanis BIK mae Bkitouat Monmynai cumynsmii 1 uu@poBi ABIHHUKH
anapariB Il MEpeBIpKU MICIH y BIpTyaJIbHOMY CEpEIOBHINI TIepel peaJbHUM
3aIyCKOM, IO 1CTOTHO 3HM)KY€ PU3UKHU Ta MIJIBUILYE €(PEKTUBHICTD MIATOTOBKH.

3. Asromarmsaiiis TpaHcnopTyBambHOTo mpHucTporo (TII) mns cyxomyTHOTO
MepPEBE3CHHS, 3aBaHTaXXCHHS Ta BuBaHTakeHHS AHIIA mae Bxirouatu oOnamHaHHS
nepeBe3eHHs Ta (ikcarii — cremianizoBaHl TpuuemnmiB/maci 3 gemndepamu Ta
KPIIJICHHSIMH, SIK1 MIHIMI3YIOTh yJapHI HaBaHTaKEHHS Ta BiOpallifo (aBTOMaTH30BaHi
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CUCTeMH (pikcallii 3 CHHTeTUYHUMH JeMIipepaMu, JTaTIMKaMH TOJI0KEHHS 1 CUCTEMaMU
KOHTPOJIIO CTaHy, K1 JO3BOJISIOTH BijicTexkyBaTtu ctaH AHITA mig gac pyxy).

4. Asromaru3allis CHUCTeMH CIycKky Ha Boay 1 migiomy (CIIII) wmae
PO3IOBCIOIKYBATHCh Ha CHIEIIalIbHI KPHUIIII/CTanes i 3 aBTOMaTUYHUMH TT1THOMHUKAMH,
MOTOPHU30BAaHUMU POJIUKAMHU, TO3ULIITHUMH MPUCTPOSIMHU 1 CUCTEMAaMU JIMUCTAHLIMHOTO
CEHCOPHOTO omisiay (KaMepu, YyibTPa3ByK); aBTOMATH3alllsl BKIIIOYAE YMPABIIHHS
r1ApaBIiKOI0/€NEeKTPONPUBOAAMHU, KOHTPOJb MOJIOKEHHS arapara BiJHOCHO BOAHOI
noBepxHi Ta inTerpanito 3 BIK nns cunxponizanii komans. g miaardopm Beaukoi
MacHd BHUKOPHCTOBYIOTbCS MOOUTBbHI MIAMOMHI MPUCTPOi, IO B3aEMOIIIOTH 3
1HEpLUIMHUMHU JaTYMKaMU arapara Jyis [JIaBHOTO 3aHyPEHHS/ BUBAHTAKEHHSI.

[aTerparis Bcix HaBeaeHux Buile ckiagoBux MIITK y enquny aBromaru3oBaHy
JIOTICTUYHY JIIHIIO 3 HU(PPOBUM KOHTPOJIEM 1 KOHTPOJEM JO03BOJISIE 3MEHIIUTH 4Yac
MIATOTOBKM /0 MOPCHKOI MIABOJHOI TPAHCIOPTHOI MICIi Ta 3HU3UTH PU3HKHU
MOIIIKO/PKEHHSI TPAHCIIOPTHOTO M1BOTHOTO arapara.

Kurouosi mpo6siemu Ta TexHiuHi BUKJIuKHM apromarusanii MIITK

Cepen KITH0YOBUX MPOOJIEM Ta TEXHIYHUX BHKJIHKIB, 0OYMOBJICHHX HEOOX1THICTIO
aproMaru3zaiii MIITK, BapTo Bkazatu Ha HacTyIHI.

1. ABroHoMHicTh Ta kepoBaHicTh AHIIA, sKy AOHUIBHO NPEACTaBUTH TaAKHUMHU
BUKJIMKAMU:

CKJIQJHICTh aBTOHOMHOTI'O YIIPaBIiHHS — 3a0€3MeYEHHSI aBTOHOMHOTO TJIaHYBaHHS
MapIuIpyTy, aBTOMaTHYHE YXUJICHHS BiJ MEPEIIKO Ta Oe3MeYHe BUKOHAHHS 3aBJaHb Yy
CKJIQHUX T1JPOMETEOPOJIOTTYHUX Ta HABITAIMHUX YMOBAX;

HAJIMHICTh CHCTEM HaBirauii — HEOOXIAHICTh IHTETPYBaHHS I1HEPLINHUX,
akyctTiuHuX Ta cynyTtHukoBux cucteM (INS, USBL, GNSS) nmns TouHoro
no3utitoBanHs AHITA mijg Bogoro Ta Ha MOBEPXHI;

¢yukuionyBanHs AHITA B ymoBax 30BHILIHIX 30ypeHb NPUPOIHOTO MOXOIKEHHS
— HeoOXiIHICTh aJanTUBHOIO KEpPyBaHHA IMpU BIUIMBI TE4lid, XBWJIb Ta IHIIUX
riApOoNIUHAMIYHUX (HAKTOPIB;

O0OMEKEHICTh EHEPIeTHUYHUX PECYpPCIB — HEOOXI1JHICTh ONMTUMI3AIli CIIOKUBAHHS
€HEPrii JIJIs TPUBAIMX aBTOHOMHUX MICIH.

2. Inrerparis 3 BLIK, sxa Bumarae:

HaJIHHOTO JBOCTOPOHHBOTO 3B’sA3Ky 3 BIIK — HeoOXimHicTh opranizaiii
crabinpHOTrO Kanany 3B’s3ky (HF/VHF/UHF, akyctuunoro abo CymyTHHUKOBOTO) JJist
OOMIHY TEJIEMETPIEI0 Ta KEPYIOUMMHU KOMaHAaMU;

3aX0JliB 3 K10epOe3neku — HeOOX1HICTh 3aXMCTY KaHaJB 3B 3Ky Ta JIaHUX BiJl
nepexoruieHHs, Moaudikauii yu caboraxy (PKI, HSM, IDS);

MOHITOPUHTY Ta A1arHOCTUKH OoproBoro oGnaaHanHs AHIIA - aBromaruyHoro
BUSIBJICHHS BIIMOB Ta OIIIHKY TexHIYHOTO cTaHy cucteM AHIIA B peanbHOMY yaci.

3. ABromaru3auis TpPaHCHOPTYBAJIbHUX Ta CIIyCKO-IIAHIMAIBHUX MPUCTPOIB
AHIIA [6, 7], m0 BUMarae:

aBTOMAaTHU3allli MEPEeBaHTAXKYBAJIBLHUX POOIT — PO3POOKH OE3MEYHUX AITOPUTMIB
nepemimendss AHITA mix tpancmoptauM 3aco6om, CIIII Ta BogHUM cepeoBUILEM;

CUHXPOHI3aIIi1 TepeBaHTaXyBaIbHUX orepariiid — koopauHaiii podoru TII ta CIIIT
3 BIIK Ta AHIIA nns miniMizariii yacy miaroToBKH J0 MiCii;
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KOHTPOJIO 3a MEXaHIYHUMU Ta TIAPOJWHAMIYHMUMHU HABAHTAKCHHIMH —
PO3paxyHKy HaJIIHHUX MeXaHi13MiB 11 migiomy/crycky AHITA Ha XBHIIFOBaHHI Ta i1
qac 3MiHU TJTMOMHU 3aHYPEHHSI;

KOHTPOJIIO O€3MEKH MEePEeBAHTAXKYBAJILHUX OIepalliii — aBTOMaTUYHOTO BUSBIICHHS
pusukiB nomkomkeHHss AHITA mnipu TpaHcmopTyBaHHI a00 CITYCKO-ITIHIMAJbHUX
onepariiit AHIIA.

4. KoMmIiekcHa IHTerpailisi cucteM KepyBaHHsSI Bcima ckianoBumu MIITK, s
94Oro HEOOX1HO PO3POOUTH:

yHipikoBaHy iH(oOpMaliliHy Moaenb (QYHKIIIOHYBaHHS KOMIUIEKCY — JUJIS
CTBOpEHHS enuHOro iH(opmariitHoro npoctopy it AHITIA, BUK, TII 1 CIII sx
iH(bOpMaIiiiHy OCHOBY pO3pOOKH HOTO CUCTEMH aBTOMAaTUYHOTO KEpyBaHHS,

aBTOHOMH1 cueHapii @yHkiionyBanHs MIITK — ngns 3abesnedeHHs poOotu
KOMILJIEKCY 0€3 OCTIHOrO BTPYyYaHHs ONeparopa, BKIOYAOUX aBapiiiHi cLeHapii;

CUCTEMY TEXHIYHOTO OOCIYrOByBaHHS Ta [1arHOCTUKH MEXaHI3MIB Ta CHUCTEM
AHIIA — puigxoM po3poOKM ajaropuTMiB NPEBEHTUBHOIO OOCIYyrOBYBaHHS Ta
aBTOMaTHU30BaHOTO BUSBIICHHS JA€(EKTIB Ta BIAMOB.

5. ExcrutyarariiifHi Ta HaBiramiiiHi BUKJIUKH, JI0 SKUX BITHOCATHCS:

CKJIaJIHI MOPCbKI YMOBU — XBWJIIOBaHHS, Tedil, 3a0pyIHEHHS BOIHU, MEPEUIKOAU
(mipcwu, 1H1I1 cyaHA);

oOMeKeHa BUAUMICTB 1111 BOJIOIO — 0OMEKEHHS ONTHUYHUX 1 aKyCTUYHUX JaTUHKIB,
notpeda B aJaliTUBHUX CEHCOPHHUX CHUCTEMaX;

BEJIMKAa TPUBAIICTh MICIM 1 BIIJANEHICTh BIJ OEpEeroBUX CIy:K0 — II0 BUMAarae
3a0e3MneueHHs aBTOHOMHOI'O BUKOHAHHSI MICiii HAa BENUKIM BiAcCTaHi Bl OEperoBoro
HEHTDY.

TakumM 4YWMHOM, CydacHHUH PO3BUTOK BEIMKHUX AaBTOHOMHHUX  IiJBOJHHUX
TPAHCIIOPTHUX amapatiB IEMOHCTPY€E 3HAUYHUH Mporpec y miathopMo- Ta CEHCOPHUX
pILIEHHSX, @ TAKOXX B aJrOpUTMaxX aBTOHOMII 1 MYJIbTUILUIAT(OPMOBOI KOOpAMHALLI.

BoaHowyac iCHYIOTH CyTT€BI 1HXKEHEpPHI Ta OpraHizailiiiHi BUKIWKHM — HaJIHHHMA
3B’SI30K, €HEPreTHKa, aBTOMATHU30BAaHUN 3aIlyCK/MiMOM 1 JTOKIHT, KibepOesneka Ta
CTaHIapTU3aIlisl.

Po3p’si3aHHsS mux mpoOseM BUMara€ MUKIUCIUIUIIHAPHUX JIOCIIKEHb: BiJI
MEXaHIKU Ta EHEPTEeTUKH 10 aropuT™MiB Al 1 iHXKeHepil Oe3neKu.

BucHoBku

1. Anami3 mokaszaB, III0 aBTOMAaTH3allisi MOPCHKOTO IiJABOTHOTO TPAHCIOPTHOIO
KOMILJIEKCY, SIKHM BKJIIOYA€ aBTOHOMHMM HeHaceleHud migBoaHuil amapar (AHITA),
oeperosuii ieHTp KepyBanHs (BLIK), TpancnopryBansuuit npuctpiit (TII) Ta crycko-
nigHiManeHui npuctpiit (CIII), € GararopiBHEBOIO 1 KOMILIEKCHOIO 3aAayeio. Bona
oxoruttoe aBToHoMHICTh AHITA, HaaiitHicTh 3B’ 513Ky Ta kibep3axuct BLIK, Mexaniuny
i iHdopmariiny ixTerpamiro TII 1 CIIII, a Ttakox amanrarito 10 CKJIQTHHX
T1APOMETEOPOJIOTIUHUX 1 HABITAI[IHHUX YMOB.

2. BcraHoBI1eHO, 110 KJIFOYOBI TEXHIYHI BUKJIMKH 0B’ sI3aH1 3:

aBTOHOMHUM KEpPYBaHH:M 1 ajanTuBHOO HaBirarieo AHITA;

3 HeO0OX1IHICTIO 3a0€3MeUeHHs CTIMKOTO Ta 3aXUILEHOTO0 3B’ A3Ky 3 BLIK;
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3 aBTOMATH3AI[IEI0 TPAHCIOPTHO-CITYCKO-TT1THIMAJIBHHUX OTIeparliii;

3 IHTETPAI€l0 BC1X KOMIIOHEHTIB Y €IMHY 1H()OpMaIIiHy CUCTEMY;

3 MATPUMKOIO eKCIUTyaTaIlliHOI Oe3MeKH Ta HaAIHHOCTI KOMILJIEKCY.

[{i BUKJTMKH MalOTh TICHUH B3a€MO3B 30K 1 TOTPEOYIOTh CUCTEMHOTO ITAXOY JJIst
e(eKTHBHOI aBTOMATH3AIlI].

3. Orpumani GopMyJTIOBaHHS KJIIFOUOBUX MPOOJIEM Ta TEXHIYHUX BUKIIMKIB MAalOTh
BaXKJIMBE HAyKOBO-METOI0JIOT1UHE 3HAYEHHS. BOHU 103BOJISIOTH:

CHCTEMAaTU3yBaTH YNHHUKH, 110 BIUIMBAIOTh Ha e(ekTuBHICTh podotn MIITK;

CTBOPUTH OCHOBY JUIsl pO3pOOKM 1H(POpMAIIITHUX Ta aNTOpPUTMIYHUX MoJenen
KEepYBaHHS KOMITJIEKCOM;

BU3HAYUTU TPIOPUTETHI HampsIMH JOCTIIKEHb Yy cdepl aBTOHOMHOI MiJBOIHOI
POOOTOTEXHIKU;

PO3pOOUTH KpUTEPIi OIIHKK €(PEKTUBHOCTI Ta OE3MEKU THTErPOBAHUX MOPCHKHUX
TPAHCIIOPTHUX CUCTEM.

4. OtpuMani (HopMyJtOBaHHSI MPOOJIEM Ta BUKJIUKIB 3a0€3I€4yl0Th OCHOBY JJIs
MIPOEKTYBAHHS KOMILJIEKCIB, IO MOXKYTh aBTOHOMHO BUKOHYBaTH MOPCHKI TPAHCIIOPTHI
MicCii 3 BUCOKMM pIBHEM Oe3mekH 1 HaaiiHOCTl. BoHM € ocHOBOIO 11 hopmaizarii
3a/la4i  KOMILJIEKCHOI ~aBTOMATH3aIllii IOBHOTO KUTTEBOTO IHMKJIY MiABOJHOL
TPAHCMOPTHOT MICIi, 110 OXOIUTIOE CYXONYTHE TPaHCHOPTYBAaHHS, IMOPTOBI OMepallii,
CITyCKO-TI1THIMaJIbH1 TPOLIECH Ta ABTOHOMHHUI MiIBOAHUH PyX.
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PEKOMEHJIALII IIIOJIO BUBOPY PALIIOHAJILHUX
MMAPAMETPIB 3BIPHUX PI3IIB I PEXKUMIB PI3AHHS
11 OBPOBIII HA BAYKKUX BEPCTATAX

Bacuabyenko Slna BacuiiBHa,
1.T.H., mpodecop

lanosanoB Makcum BanepiiioBuy,
K.T.H., JIOLICHT

JloOyp FOpiit MukosaainoBu4,

AcmipaHT

JlonOacbka aeprkaBHa MallIMHOOY/IIBHA aKaIeMist
M. Kpamaropcbk - Teproninb, Ykpaina

3axkoBoporHuii Onexcanap FOpiiioBu4
1.T.H., mpodecop

Crankos /laniin MakcuMoBHY

CryneHr

HanionanbHuil TEXHIYHUNA YHIBEPCUTET «XAPKIBCHKUI MOJITEXHIYHUM IHCTUTYT»
M. XapkiB, YKkpaina

OnHuM 13 BU3HAYaJIBHUX KPUTEPIiB €(EKTUBHOCTI EKCIUTyaTallli pi3ajbHOTro
IHCTPYMEHTY € OOTpyHTOBaHUI BHO1p HOT0 KOHCTPYKIIii, 1110 3a0e3mneuye cTabiIbHICTh
Mpoliecy pi3aHHS Ta MiJBHUINEHHS pecypcy pobortu. Ilim dyac mexaHiuHoi 0OpoOKu
feTanei 30IpHUMH PI3ISAMU  CKJIQJHICTh BUOOPY KOHCTPYKIII 3HAYHOIO MIpOIO
3YMOBJIEHA IMUPOKUM CIIEKTPOM TeOMETPUYHUX (DOPM TBEPIOCIUIABHUX IUIACTUH Ta
PI3HOMAaHITHICTIO CX€M iX KpirjieHHs [1].

CyyacHi BUpOOHMKHU 301pHOTO 1HCTPYMEHTY BU3HAUYaIOTh 00JIACTI PalliOHAJIBLHOTO
3aCTOCYBaHHS CBOiX KOHCTPYKIIIM 4epe3 perjiaMeHTOBaH1 Jllana3oHu Mmojay Ta riIuouH
pizanHs. IIpore B Mexax OJHOIO 1 TOrO 3K IHTEPBAIy pPEXKHUMIB MOXe OyTH
3aMpPONOHOBAHO JICKUIbKA aIbTEPHATHBHUX KOHCTPYKTHBHUX PIllICHb, IO YCKJIATHIOE
npolec BUOOPY OMTUMATBLHOTO IHCTPYMEHTY.

OO0’ekTUBHE MOPIBHAHHS KOHCTPYKIII Ma€ 3HA4YHI TPYIHOIII, OCKUIBKH peaibHi
eKCIUTyaTallliiHl HaBaHTaXXEHHs Ta HeCy4a 3JaTHICTh €JE€MEHTIB IHCTPYMEHTY MaroTh
CTOXACTUYHHUH XapakTep, a iX BIUIMB BaXKKO IMITAEThCSA ASTEPMIHOBaHIN oIiHI [2].
[IpoBeneHHST CTAaTUCTUYHOTO aHAJI3y 30H MPAIE3daTHOCTI PI3HUX THUIIB 301pHUX
PI3IIB JaJI0 MOXKIIUBICTh CPOPMYBATU METOJIUKY BUOOPY paIliOHATLHOT KOHCTPYKIIIT
Ha OCHOBI1 IHCTPYMEHTIB KJIACTEPHOTO aHaJi3y, M0 J03BOJISIE 1IEHTU(DIKYBATH TPYIIH
KOHCTPYKITIH 13 MOJIOHUMU €KCILTyaTalliiHUMU XapaKTepUCTUKAMHU.
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JIyis BUKOHaHHS JOCHTIKEHHS OyJIo BUKOpUCTAaHO 1H(OpMAIiiiHUI OaHK AaHUX
110,10 poOOTH 301pHUX TBEPIOCIIABHUX PI3LIB pi3HUX BUPOOHUKIB [3]. baza micTuth
BIJOMOCTI TIpO yMOBH eKCIUTyartaiii, THOU Ta CXEMH KpIIUICHHA IUIACTHH,
PEKOMEHI0BaH1 reOMeTpUYH1 (hOPMU PIKYUUX TIJIACTHH, iXH1 (QYHKIIIOHAIBHI 001aCTi,
MaTepiaal Ta MOKPHUTTS, a TaKOXK KOHCTPYKTHBHI €JIEMEHTH TEPEIHIX MOBEPXOHb i
CUCTEM CTPY>KKOJIPOOJICHHS, IO 3a0e3MedyloTh Npale3laTHICTh IHCTPYMEHTY B
3aJJaHUuX PEKUMAX Pi3aHHS.

[IpobGnema anamizy obnacTeil (yHKIIOHYBAaHHS PI3IIB MOJSITa€ y HEOOXITHOCTI

KJacu(iKyBaTd MHOXXHHY KOHCTPYKIIIH O={O,~} (i = 1, n), npencraBlieHy Yy
CTaTUCTUYHOMY BHIJISAI MaTpuilelo X, Ha OOMEXKEHY KUIbKICTh OJHOPIAHUX TPYIL.
Taka knacudikarliss 1ae 3MOTY BCTAaHOBUTU CHIJIbHI 3aKOHOMIPHOCTI B IOBEIIHIII
pl3aJIbHUX 1THCTPYMEHTIB 32 Pi3HUX YMOB €KCILTyaTallli.

st hopMasibHOTO OINKCY 3a/1ayl JOLUIBHO PO3MIISIaTh 00nacTi (yHKIIOHYBaHHS
KOHCTPYKIIN K CYKYIIHICTb TOYOK y JIBOBHUMIPHOMY MapaMeTpUYHOMY IPOCTODI,
YTBOPEHOMY KOOpJMHATaMH Tojayl S Ta rIMOMHU pi3aHHA f. SIKII0 BUXIAHI JaH1
OpraHi30BaHl y BUIJISII1 MaTpULl X, TO KOXKHE CIIOCTEPEIKEHHS MOKHA IHTEPIPETYBATH
AK TOYKYy 3 KoopauHatramu (S; %), fAKa € TEeOMETPUYHUM BiIOOPAKEHHAM
eKCIUTyaTallliHUX XapaKTEPUCTUK BIIMOBITHOT KOHCTPYKIIII.

O4eBUIHUM € IPUIYLIEHHS, 1110 FEOMETPUYHA HAOIMKEHICTh TOUOK Y IpocTopi (S,
{) BIJMOBITAE CXOXOCTI PEATbHUX EKCIUTyaTalliliHUX pPEXKUMIB Ta, BIJIMOBIIHO,
OJIHOPITHOCTI (PYHKIIIOHAJIBHUX BJIACTUBOCTEW BIAMOBITHUX KOHCTPYKIIH pi3liB. 3a
TaKMX YMOB 3ajada Kiacudikaiii mojsra€ y HOJAUTT MHOXHHH CIIOCTEPEKEHb Ha
B1JIHOCHO HEBEJIMKY KUIBKICTh IPYII TaK, 100 00’ €KTHU BCEPEIMHI OJJHOTO KJIACy MajH
MiHIMaJIbHI B3a€MHI BIICTaH1 Y BUOpaHOMY ITPOCTOP1 O3HAK.

Pe3ynbTaTom Takoro po3nojily € KJIacTepy — CTIMKI TPyNu KOHCTPYKIIiH, KOKHA 3
AKUX XapaKTEePU3YEThCS MOAIOHUMHU MapaMmeTpaMu (DYHKIIIOHYBaHHS Ta OJIM3bKUMHU
YMOBaMH 3aCTOCYBaHHSI.

[ToHsATTS OAHOPIAHOCTI OOsacTel (PYHKIIOHYBAaHHS BU3HAYAETHCA 3aBIAaHHSIM

npaBuia OOYMCIIEHHS BEJIMYUHU pij’ 10 Xapakrepusye BiacTanb d( () i’Oj) MIXK
obmactsmu (); 1 0]. 3 gociaipkyBaHoi cykynHocti O (i, j=1,2,..., n). Skmo 3agaHa
$yukuist d( O; , O j ), TO ONU3BbKI B CEHCI IIl€i METPUKU OOJACTI BBAXKAIOTHCS

OJIHOPITHUMH, 1110 HaJIeXaTh A0 oAHOTrO Kiacy. [Ipu nbomy HeoOXigHe 3icTaBiaeHHs d(
Oi ,O j) 3 IEBHUM TIOPOTOBUM 3HAYCHHSIM.

[Ipn KOHCTpYIOBaHHI KJIacTEpP-MPOIEAYPH, KPIM MOHATTA Mipu OJU3BKOCTI JBOX
rpyI o0JacTeil, BBEACHO MOHSTTS BiJICTaHi MXK LITMMK Tpynamu o0'ektiB. Hexail §;

— i—Ta rpyna (knacrep) 00'€KTiB, y,— KUIBKICTh 00'€KTIB, 110 YTBOPIOKOTH Ipymy §;,

. . . 2
X ; —i—¢ 0araToBUMipHE CIOCTEPEKEHHS B MpocTopi [ (X) 3 KOOpAMHATHUMH

OCSIMU OE:), OECS), o, (Sl,Sm) — Bixcranb Mix rpynamu §, 1§,

VY3araneuene (3a KommoropoBum) BijicTaHb MiX Kiacamu a0o y3aranbHeHe K-

280



TECHNICAL SCIENCES
TRENDS IN THE DEVELOPMENT OF SCIENCE THROUGH THE CREATION OF NEW
TECHNOLOGIES

BiJICTaHb, 00UUCITIOETHCS 32 (POPMYIIOLO:

N | =

'O(TK)(SISM)_

> Y dlxx) .

NiMm X;€S1 X €Sy,

30kpema, rpu 7 —> O Ta 7 —> -0 MAEMO:

(8:8)=P.(8:8.): P S.S)=p,(8.8.) . @
O4eBHIHO TaKOX 101 (S],Sm)=pcp(S,,Sm).

3 (1) BumimBae, 1O SKIIO S(m,q) =S§,US, — rpyna enemeHris, OTpuMaHa
uuisxoM o0'ennanHs knactepis §, 1§, To ysaranbHeHe K-BiACTaHb MK

kinacrepamu S, 1§, BU3HAYAETHCS (POPMYJIONO:

1
T

0 (5, 5 oA PE S endo e

P, :(SI’S(m,qJ = 3)

Nptng

[ToHsaTTs BiACTaHI MDK Tpynamu ooOsacted (YHKUIOHYBAaHHS € KIFOUOBUM
€JIEMEHTOM KJ1acH(DiKalIiHOTO aHali3y, OCKIJIbKH caMe Ha HbOMY IPYHTYEThCS poOoTa
arJIoMepaTUBHUX 1€papXIYHUX KJIACTEPU3aLIMHUX NpoUeayp. Y Mexax UbOro MiAX0my
AJTOPUTM TOCIIIJIOBHO ()OPMYE KIIACTEPH IIJISAXOM MOETAMHOTO 00’ €THAHHS 00’ €KTIB,
CIOYAaTKy — HaAWOIMKYMX 32 OOpaHOI0 METPHKOIO, a Hajam — Jefani OuibIl
BiaeHnX. TakuM YMHOM, TMPOIIEC KiIacTepu3allii peayi3yeTbcs sIK I1TepaTUBHE
YKPYIHEHHS TPYT, 7€ KOKHUM HACTYIMHHUI KPOK B1IOOpa)kae MOCTynoBe 00’ €THAHHS
JIOKAJIbHO MOMIOHUX 00J1acTel y OLIBIII ¥ MEHIII OAHOPIIHI CTPYKTYPH.

Hexait X={X;...,X,} — xianieBa MHOkH1Ha. [epapxicro s Ha X HA3UBAETHCS CUCTEMA
MIIMHOXMH (Ki1aciB) {S:ScX}, Taka, 110

1) X € s;

2) {Xi}es, i=1,...n;

AKIIO Kaacy S 1a S 3 s MalOTh He MOPOXKHE IepeTuH, To S'< S abo S <

Ha BXiZ arioMepaTHBHOTO aIrOPUTMY IIOJA€ThCs po3ourrs §'° (S(O) S(O)) ae
S(l.o) =/X;). Posburtst k-ro piBHs Mae Burmsig S Z(S(lk),...S(:_ k) 1 Oynyerbes 3
PO30OUTTS S(H) Jk>1, muisixom 00'eTHaHHS Tapy KJ1aciB (Sl S*z),

e ($7.57)- weminAS,.S.)

S1#S2
S1.52 eS(k_l}

[lincymkoBy  i€papxit0  YTBOPIOE  CHUCTE€Ma  BKIJIAJEHUX  pPO30OUTTIB

S7cSc.c ", Tyr §""=X
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3 orysiny Ha crienuiKy araIoMepaTUBHUX 1€PAPXIYHUX KIACTEPHUX MPOLEAYD, A
3aBJaHHsS BIJCTaHI MiX KJacaMH BUSBISIETBCS JIOCTAaTHIM BH3HAUUTH MOPSIOK
IepepaxyHKy — BiICTaHi MDK Kiacom §; 1 Kiacom S(m g = S, U Sq, oo €

b

\ : : : . B
00'etHAHHSM JIBOX IHIIHUX KiIaciB §, 1 Sq 33 BIICTaHAMH O, = p(S AR m) ,

plq = ,(?(Sz,Sq) u pmq = p(Sm,Sq) MK IIAMHA KJIACaMH.

IIponoHyeThcsi Taka 3araibHa (opmylsia JJIsi OOYMCICHHS BIACTaHI MK JCIKUM
KIacoM ,§; 1 KiacoMm S(m’q).

pl(m,q) - p(Sl’S(m’q)) - aplm+'8plq +7/pmq + é“plm_plq i (4)
ne o,f,7 1 0 - unciaoBi Koe(illieHTH, 3HAYEHHS IKMX 1 BU3HAYAIOTh CIIEIU(IKY
MpoIEAYpH, ii HAIIICHICTh Ha BUPIIICHHS TOTO YU 1HIIOTO 3aBJaHHS.
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CYIIYTHHKOBI MEPE’KI HA EJNIITAYHHUX
OPBITAX: KOHUEINIII PEAJII3AIIII 3B’ A3KIB
«3AIMTOBHEHHA ITPOCTOPY»

JlaOyTkina Tersana BikropiBHa

KaHAMIAT TEXHIYHUX HAYK, TOICHTKA,

Jo1eHT Kadeapu KibepOe3neky Ta KOMIT I0TePHO-IHTETPOBAHUX TEXHOJIOT1H
JIHINpOBCHKUI HAIllOHANBHUHN yHIBepcUTeT iMeHi Onecs ['onuapa

Cauiit CeiTiiana BosogumupiBua
CTyJAeHTKa Kadeapu KioepOe3neKu Ta KOMIT FOTePHO-THTErPOBAaHUX TEXHOJIOT1i
JIHIpOBCHKUM HalllOHATBHUN YHiBepcuTeT iMeH1 Onecst ['oHuapa

Beenennsi. CborofieHHs BiI3HAYEHO AKTUBHUM PO3BUTKOM KOCMIYHUX TEXHOJIOT1H
[1,2]. Cepen ckilaoBUX OCHOBH IIbOT'O PO3BUTKY — MEpPEXH1 IHPOpPMaLlIiiHI TEXHOJOTII,
y TOMY YHUCJ1 CYyITyTHUKOBI MEpEK1 nepenayl nanux [3-6]. Cepen HanpsIMKIB pO3BUTKY
CYIYTHUKOBHX MEPEXK 3B A3KY (SIKI CTAIOTh INIAT(HOPMHOIO OCHOBOIO (DYHKIIOHYBaHHS
CUCTEM pI3HOTO (PYHKLIOHAIBHOTO TMPU3HAYEHHS, 3a0€3MeuyloTh CTBOPEHHS
(YHKIIIOHATBFHO-IHTETPOBAHUX CYNYTHUKOBUX cucteM [3, 7-10], peami3yioTh sk
0a30BYy IIJILOBY (DYHKITIO 3B'sI30K Ta 1HIII MTOTY>KHI MOXKJIMBOCTI IHTEpHET-TEXHOJIOT 1
[11,12]) po3risnaioThcsi OaraTi MEpCHEKTUBH 3aCTOCYBaHHS €MNTUYHOI opOiTH. J[o
repeBar 3aCTOCYBaHHS SIINTUYHUX OPOIT HAJICKUTh MOXKJIUBICTh HAAIWHO MOETHATH
opOiTalibHI yIrpyIOBaHHS Ha KOJOBHUX OpOITaX «BEPTUKAJBLHUMHM JIAHIIFOKKAMI)
BY3JIiB 3B 53Ky [13-15], nepcrnekTuBU MoOy/1I0BU CYyIyTHUKOBUX CUCTEM, €(hEKTUBHUX
3a opradizauiero Tpadiky iHdopmarlii, YrpyrnoBaHHS SIKUX MICTATh KOMOIHaLii
yIpynoBaHb Ha €IINTUYHUX 1 KosoBHX opOitax [15-19]. Kpim Toro, 3BepTaerbcs
yBara Ha MOMJIMBICTb 3a0€3MeUeHHs 3B 3Ky B 00JIacTl pajialiiHux nosciB Ban-
AneHa, He pO3MIILYIOYM B HUX KOCMIYHI arapaTy Ha KOJIOBUX OpOITax, a peasli3yrouu
3B’SI3KM MIDK KOCMIYHMMM anapaTramu, 10 3HaXOJAAThCS Ha NNTUYHUX OopOiTax, sKi
po3TaiiioBaHi B nosicax Ban-AsieHa Tiibku cBoiMu yactuHamu [13-19]. 1ls pobota
MPUCBAYEHA PO3BUTKY PE3YyJIbTATIB AOCTIIKEHb, MPEACTaBICHUX y myoOumikauii [20],
B SIKIM Ha TPOJOBXKEHHS JIOCIHIKEHb, OMyOiiKoBaHUX y poborax [13-19, 21],
BHJIUISIETBCSA aCIEeKT peaiizamii «BiggaleHuX 3B’sA3KiB» [14] MiK KOCMIYHHMH
amapaTaMu CYNMyTHHUKOBOi CHCTEMH Ha eNINTHUYHUX opOitax. Panime nutaHHS
MoOyIOBU TaKWX 3B’ SA3KIB PO3TIISAAIOCS TaKOXK y poOoTi [22].

VY my6mikarii [20] 3ampomoHOBaHO YMOBHE PO3JIJIEHHS 3B’SI3KiB  KOCMIYHOTO
amapaTy Ha eJINTUYHUX OpOITaX Ha «KapKacHi 3B’S3KW» (SIKI KOCMIYHUN amapar
BCTAHOBJIIOE 3 TPYTIO KOCMIYHUX arapariB y Horo TononorquOMy OTOYEHHI Yy
Mepexi) 1 3B’A3KH «3alOBHEHHS NPOCTOpY» («BiAmaneHi 3aB’si3KW», K1 BIH
BCTAHOBIIIOE€ 3 KOCMIYHUMH amnapaTamu, 110 € CYTT€BO BIJJAJICHUMH BiJ HbOTO Y
TOMOJIOT1I Mepexi 1 3HAXOJAThCS Ha «BEPTUKAIbHUX» JUISHKAX €IINTHYHHUX OpOiT,
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PO3BEPHYTHX BIAHOCHO «BEPTUKAIBHO» JUISHKHU HOTo 3HaxolxeHHs Ha 180 rpagycis,
a00 Ha KyT, 110 Biapi3HsIeThes BiA 180 rpamyciB y Oublnii a00 MEHIIHM 61K B Mexax
nekuibka rpaayciB (He Oimbiie 10 rpamyciB). Mera miei myOsikaiiii BH3HAUYUTH
MOJKJIMIBI BapiaHTH 3B’SI3KiB «3allOBHEHHS IMPOCTOPY», IIO BCTAHOBIIOIOTHCS MiXK
KOCMIYHUMH arapaTaMH CYITyTHHKOBOI Mepeki Ha CIMNTHYHUX OopOiTax, a TaKoX
3alPOINOHYBATH KOHIENTYaJbHI IMAXOIH 1010 1X peati3aliii.

OcHoBHMI 3MicT jgociimxkeHHsi. Po3risigaerbcss CynyTHHKOBAa CHCTEMA,
npejacTaBieHa cy3ip’sm Bonkepa. Takum 4nHOM, HOMiHATIBHE YTPYTIOBAaHHS CUCTEMU
noOy/0BaHO Ha ENMNTUYHUX OpOiTax OJHAKOBOI (OpPMU 1 3 OAHAKOBHUM HAXUJIOM.
VrpynoBanHa Mae L opOiTainbHHUX IUIOMMH (iHakumie Ly HOMiHalbHUX OpOIT),

CUMETPUYHO PO3HECEHUX 3a JIOBFOTOI0 BUCXIAHOTO By3Ja. Y KOXHINA OpOiTambHIN
IUIOUIMHI 3HAXOAATbCA Mg KOCMIYHMX amapaTiB 3 PIBHOMIPHO PO3HECEHUMH Ha

nepiofl  O0EpTaHHS KOCMIYHUX amapariB  yrpymnoBaHHS MOMEHTaMHU  4acy
MIPOXOJIPKEHHS Mepurero. MoskHa BBaXXaTH, 10 L€ yTPYHOBaHHS BXOJIUTH SIK CKJIa/10Ba
YacTUHA /10 CYNYTHHUKOBOI CHCTEMHM, II0O MICTUTh  YIPYNOBaHHA (CErMEHTH) Ha
KOJIOBUX 1 eMNTUYHUX opOitax [7, 9, 15], ane B maHOMy acmeKkTi JOCIHIIKEHHS
NPUHIUIIB NOOYJAOBH CYIYTHMKOBOI MEpEXl Ha ENNTUYHUX opOiTax 1HIII
yIrpyIoBaHHS 0araTOCErMEHTHO1 CYITyTHUKOBOI MEPEX1 3 PO3IIISIY BUKIIIOYEHI.

Sk 3ampornoHoBaHo y po6oTi [23], a Takoxk npuitHsaTO Y podoTax [7, 9, 10, 21] ta
1HIIMX, KOCMIYHHUM anapaT MO>Ke 3aCTOCOBYBATH IIICTh TUIIIB MPUCTPOIB 3B’ 53Ky (pHC.
la) 1 GyHKIIOHYIOUH Yy CUCTEMI € CTa0ILHO OPIEHTOBAHUM 32 KyTOBUM IOJIOKEHHSIM
BIJIHOCHO OcCei OapuIEeHTPUYHOI OpOITATbHOI cHUCTeMH KoopAuHAT (Ha puc.l6
noKasaHa OapULEHTPHYHA OpOITanbHA CHCTEMa KOOPIMHAT OXpyjypriZbrj A1 J -0

KOCMIYHOTO  amapaTta). MDKCYIyTHHUKOBI ~ 3B’SI3KM  KOCMIYHOTO  amaparty
BCTAHOBITIOIOTHCSI TIPUCTPOSIMU, SIKI PEai3yloTh MPOrPaMHO JiHIT 3B 43Ky, KOXKHA 3
AKUX € a00 MpoMiHLEM (Pa30BaHOT aHTEHHOI PEUIITKH, a00 ONTUYHOIO JIIHIEIO 3B’ A3KY.
VY chpoieHiii Mozeni MIKCYITyTHUKOBY JIIHIIO 3B 3Ky MOXKHA MPEACTABISTH SK
BIJIPI30K IPSIMOi, IO MOEJHYE LEHTPU Mac KOCMIYHMX arapariB, MK SKUMHU BOHA
BcTaHoBieHa [7, 9, 10, 21, 23]. Ilpuiinsto, 1O JiHIS 3B’43Ky Ma€ MHUTTEBE
pO3TalllyBaHHS y KOHYCOMO/10HIN 30HI, BEpIIMHA SKOI 3HAXOAUTHCA Yy LIEHTPI Mac
JTaNbHOTO amapary HOCIS MPUCTPOIO 3B’SIKY, a BiCl CUMETPIl CHIBMAIA€ 3 OJHOO 3
oceil GapHIeHTPUYHOI OpOiTaIbHOI cucTeMu Koopauuat [7, 9, 10, 21]. Ilpuctpoi
3B’SI3KY PO3AUISIIOTH Ha IICTh TUIIB (PUC. 1a) y 3aJI€KHOCTI BiJ] CIPSIMYyBaHHS OCHOBH
KOHYCOMNOJII0HOT 30HH MUTTEBOTO 3aCTOCYBAHHS MPUCTPOIO 3B’S3KY (OCHOBA KOHYCY
napajieibHa TUIONIMHI OJHOI 3 IUIOMMH OapUIIEHTPUYHOI OpOITaIhbHOI CHUCTEMHU
KOOpPJIMHAT 1 po3TalioBaHa 3 OJHOTO a0o 1HIIOTro OOKy Bija Hei). 3B’si3ku TUIiB 1 12
KOCMIUHUW amapaT BCTAaHOBJIIOE BIAMOBIAHO HAJ 1 MiJ IJIOMIMHOK MHUTTEBOTO
MICIIEBOTO TOPU30HTY, 3B’SI3KM THMIB 3 14 — mpaBopyd 1 JIBOpYY Bix opOiTambHOI
IJIOLLMHY 10 X0y PYXy KOCMIYHOTO anapary, 3B’sI3KM TUIIB 5 1 6 — nonepey 1 mo3amay
BiI OIHOPMAJILHOI IJIOIIUHHU.
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KapkacHuii
3B’ 30K

3B’A30K
Tun 4 3 : «3aIIOBHEHHSA

KapkacHuii
3B’A30K

Puc. 1. /1o nosicHeHHs 3B’A3KIB, SIKi peaJiizye KOCMIYHUI anapar y
CYNYTHMKOBHMX Mepekax Ha eJINTHYHUX opdiTax: a) micTh TUIIB MPUCTPOIB
3B’AI3KY, IKI BUKOPHUCTOBY€ KOCMIYHMI anapar; 0) «KapKacH» 3B’H3KH I
3B’AI3KH «3AMI0BHEHHSI MPOCTOPY».

B po6Goti [21] po3risimaBcsi MOTEHIIadl BUKOPUCTAHHS Ha EIINTUYHUN OpOITI
MPUCTPOI0 MIKCYIMYTHUKABOOTO 3B’SI3KY THUITYy 5, KU peajizye JiHII0 3B 3Ky, IO
COpsSIMOBaHa IIiJl TJIONMHY MHUTTEBOTO MICIIEBOTO TOpW30HTY. Llsi 0coOimBicTS,
po3risiHyTa y podotax [21, 22] Ta iHmmx. [TpucTpiii Tuiy 5 y KOCMIYHOIO arapaTa Ha
EJINTUYHIN OpOITI MOKE 3aCTOCOBYBATUCS J1JI1 BCTAHOBJIEHHS 3B’ S13KIB 3 KOCMIYHUMU
amapatami, 10 3HAXOJAThCS HIDKYE HHOTO Ha KOJIOBUX OpOiTax abo y OJMU3BKHUX 10
arnorero ado MepUrero YaCTUHAX eNINTUYHUX OpOIT (aHATOTTYHO HOT0 3aCTOCYBaHHIO Y
CYMYTHHUKOBHX CUCTEMaX Ha KOJoBUX opbOitax) [13-17]. Ane y eminTuuHUX opoOiTax €
JIB1 IIJISTHKY, HA SIKKX JI1HIS 3B 3Ky TUITY 5 PO3BEPHYTA Bl HAIPSIMKY BHU3, TPOXOJIUTh
M BEIUKUM KyToM g0 Hboro [21, 22]. Ili nmimsHku opOith Ha puc. 2
MPOJIEMOHCTPOBAHI /i1 KOCMIYHUX arnapatiB Ha OJHINA HOMIHAIBHIN OpOiTI (01HA X
JUISHOK TIOKa3aHa s -0 KOCMIYHOTO amapaTy i1 oomexxeHa Jyitepamu G ils G, j-a

iHIma — 18 k-o kocmiuHoro amapaty 1 oomexkeHa jitepamu Gy, Gy ). Ilpu

3aCTOCYBaHHI MPUCTPOIO 3B’A3KY JOCTATHBHOI MOTYKHOCTI BCTAHOBIIOETHCS 3B'S30K
MDK |-M 1 k-M KOCMIYHUMH amapaTamu, 110 3HaXOAThCS Ha 3a3HAYCHUX JUISTHKAX.

Cmijg BiI3HAYUTH, IO Ha pUC. 2 TOKa3aHl IUISHKKA OpOITH, Ha SKHX IOTEHIIIMHO
MOJKITMBO 3aCTOCYBaHHS MPUCTPOIO 3B 3Ky TUMY 5 /i j-0 abo g k-0 KocMigHOTO

anapary. [ligxin 10 BU3HAYEHHS TIJISTHKM MUTTEBOTO MOYIJIMBOTO 3HAXOJKEHHA K -0
KOCMIYHOTO arapaTy, B  SKOMY 3 HHUM MOXIJIMBO BCTAaHOBIICHHS 3B’SI3KYy ] -M

KOCMIYHUM amapaTtoM, TYT HE pO3IJsiAaeTbes (BIH omucaHui y poboti [21])
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MixCymyTHUKOBHM 3B'SI30K MK j-M 1 K-M KOCMIYHHUM amapaTtaMu Ha OJIHii opOiTi,

NoKa3aHuil Ha puc. 2, OyJeMO BITHOCUTH JI0 KJIacy 3B’ S3KiB «3alIOBHEHHS ITPOCTOPY».

HasBani BuIie «kapkacHi 3B’ I3KU» 1 3B’ A3KU «3aMMOBHEHHS IIPOCTOPY» MTOKa3aH1 Ha
puc. laipuc 1.6. Ha puc. 1 300paxeHi nekiipKka T0BUTbHO MPOHYMEPOBAHUX KOCMIYHI
amapariB, SKi B CYMYTHUKOBIA MeEpeXi MaroTh 1HIII HOMEpPHU 3TIAHO NPUHHATIN
HACKpI3HIN abo iepapXiuHiil HyMmeparii.

BY301I

Puc. 2. JIo nosicHeHHSI 10AATKOBUX MOJINBOCTEH 3aCTOCYBAHHS
HA eJINTHYHUX OPOiTaX MPUCTPOIB 3B’ 3Ky THITY S .

«KapkacHi 3B’SI3kM» 1 3B’SI3KM «3allOBHEHHS TMPOCTOPY» MPEACTaBICHI st
KocMmiyHoro amapaty Ki. Jlo «xapkacHHMX 3B’SI3KiB» BIJHECEMO Ti, SIKI KOCMIYHHUN

anapar BCTaHOBIJIIOE 3 AEKIJTbKOMa HalOIM)KUMMHA KOCMIYHUMHU anapataMyd y OJHINA 3
HUM OpOITaIbHINA IJIONIMHI MTOTNEepey 1 03aay HhOTO (B 3alpOlOHOBAHOMY Ha puc. 1
NPUKIAAl KOCMIYHUM anapaToM K3 3B’43KHM BCTaHOBJIEHI 3 KOCMIYHMMH arapaTamu

Kg i Kj, mo 3Haxomsreest momepeay, i kocmiunumu amapatamn  Kg K7, o
3HAaXOJAThCSA T03a1y) a TaKOX 3 KOCMIYHMMH amaparaMud y JAEKUIbKOX CYCITHIX

opOiTanbHUX IJIOIIMHAX JIBOPYY 1 MPaBOPYU MO XOAY pyXy ( 3a mpHUKIaaoM Ha puc. 1
e kocMmiyHi amapatd K3 Ky, 1m0 3HaxoadTbes Ha CycClAHIX opOiTax JiBOpydY, 1

kocMmiuHi anapat Ky K, , 1110 3HaxoasIThCs Ha CyciaHiX opbiTax mpaBopy4). Ha puc.
1 nnst kocmiuHoro anapaty K3 moka3zaHuii 3B'SI30K «3allOBHEHHS MPOCTOPY», SIKUU
BCTaHOBJICHUH 3 KOCMIYHMM amaparoM Kg, 110 3HaAXOAWUTHCS 3 HUM y OMIHIN
opOiTanpHIN TUIOMIMHI Yepe3 JiHilo adbcun (kocMmiuHuil amapat K3 mnepeOyBae Ha
4acTHUHI OpOITH, Ha KM BiOyBaeThCsA BUCXIAHUM PYyX, a KocMIuHUH armapat Kg — Ha
JacTUHI OpOITH, Ha SKUM BIAOYBAEThCS HUBXITHUN PyX). MOKHA TOBOPHUTH, IO
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YacTUHM OpOIT, HA AKIH 3HAXoIAThCs KocMiuHi amapatu  Ki 1 Kg «po3BepHyTI»

oJiHa BiHOCHO ojHOi Ha 180 rpamyciB. Takox 10 3B’SI3KiB «3aIIOBHEHHS IIPOCTPY»
HAJIKUTh MTOKa3aHUN Ha puc. | 3B'sI30k MK KOocMIYHMMHM anapatamu K3 1 Kjq, fKi

3HAXOAATHCSA y OpOITATBHUX TUIOMIMHAX, JUIS SKMX 3HAYEHHS BHUCXITHOTO By3Ja abo
MarTh BIJMIHHICTh, MOJYJb SKOi ‘A‘Q HE TEepeBUIlye 3HadeHHs AQ,, , 110

CTAHOBHUTh HE OUIBIIE JEKIIBKOX TI'pamyciB ( ‘A‘ o < AQy, ), a00 MarOTh BiIMIHHICTS,

MOJyJIb K01 Bu3HavaeThest popmynoro (180+ ‘A‘ Q) rpaj. /IBoM Ha3BaHUM BapiaHTam

BCTAHOBJICHHS 3B’SI3KY «3allOBHCHHS MPOCTPY» MK KOCMIYHMMH arapaTaMd Ha
pi3HUX OpOITax BIAMOBIAAIOTH MPUKIAAN, MPUBEACHI HAa pPUC. 3 JJISI KOCMIYHUX
anapatis Kj 1 Ky,

BY301 N Buexianuit
{ BY30.1

Husxiaumii
BY301I

Hu3xixHuit B HCXiTHHiT Brexiumuit
BY301 BY30II BY301

-

Puc. 3. J/lo nosicHeHHs KOHUeNUii peasi3auil 3B’ 3KiB 3alI0BHCHHA
NMPOCTOPY: a) 3B'A30K HA NMPOTHUJIEIKHOMY PYCi; 0) 3B'A30K
Ha 3yCTPIYHOMY pYCi.

Y npuknani Ha puc. 3a KocMivHui anapat Kj, mokasaHnd Ha BUCXIZHOMY pyci
(3acTOCOBY€ NPHCTPIM 3B’A3KY THITy 5 , pyXaro4uch Ha AiIsHUi Mk Toukamn Gij i
Gyj), i kocmiunmit anapar Ky, O 3HaXOOUTHCS Y HU3XIAHOMY PYCi (3aCTOCOBYE

IOPUCTPiH 3B’S3KYy TUIY S5, pyXarouuch Ha iHTepBaimi MK Toukamu Gz 1 Gyi ). B

IIbOMY BHUITQJIKy 3yCTPIUHOTO PyXy KOCMIYHMX arapatiB MpU MEePEKIIOYEHHI 3B’ SI3K1B
crparerist BuOOpy KocmiunHuM anaparom K xocmiunoro amapary Ky € Takoro, mo

Kx Mae maru HailmMeHIIe 3HAYEHHS ICTUHHOI aHOMallii 31 BCIX MOMJIMBHUX IS
MIIKITIOUYEHHS 3B’SI3KY «3allOBHEHHS MPOCTOPY» (3HAXOAUTHCS Ha OpOiTI BHINE 3a
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HIINX, 3 SKUMHU MOJIMBHUH 3B’A30K). Takuif miaxia cupsMOBaHUI HA MaKCUMI3AIliI0
TPUBAJIOCTI CEaHCY 3B’SI3Ky 0€3 NePeKIIIOUCHb.
Y npukiazi Ha puc. 36 KocMiuHui amapar K mnokasaHuil Ha BUCXIIHOMY pyci

(3aCTOCOBYE MPHUCTPIii 3B’SI3Ky THITY S , pyXarOuuCh Ha AUISHIN MiK Toukamu G il
G i), 1 KocMmiuHmit amapat Ky Takox 3HAXOIUTHCS HA BHCXIZHOMY PYCi (3aCTOCOBYE

IOPUCTPIN 3B’ SI3KY TUITY 5, pyXaroyuch Ha iHTepBasli Mk Toukamu Gy 1 Goy ). [pu
LbOMY JIiHIA 3B’A3Ky MK Toukamu K;j i Ky minHiMaercs BBepX, pyXaerbes y

HAmpsSIMKy amoreiB ix opO6iT. B 1mpomy Bumanky crparteris BHOOpPY KOCMIYHUM
anapatoM K; xocmiuxoro amapaty Ky 301 BCIX MOXIMBAX JOCTYIHHX [I0

MEPEKJIIOYEHHS 3B’SI3KIB «3allOBHEHHS MPOCTOPY» € Takolo, IO BIH Mae MaTh
HaOUbIlIe 3HAUYCHHS ICTUHHOT aHOMAJTIi 31 BCIX MOMJIMBUX JI0 TMIJIKIIOYEHHS 3B’ SI3KY
«3aMOBHEHHS MTPOCTOPY» (3HAXOIUTHCA Ha OpOITI HUXKYE 32 1HIIUX).
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EFFICACY OF AN IODINE-CONTAINING
PREPARATION FOR THE TREATMENT OF COWS
WITH CHRONIC METRITIS

Sluch Oleksii
PhD Student
Bila Tserkva National Agrarian University

Comprehensive Treatment of Chronic Metritis in High-Producing Dairy Cows as an
Alternative to Antibiotic Therapy

The level of dairy herd reproduction is one of the fundamental indicators determining
milk production costs and the immediate economic viability of a livestock farm [1].
Managers who fail to pay sufficient attention to this production issue eventually face
significant problems: cow infertility, decreased gross milk yield, increased
maintenance costs for non-pregnant cows, and consequently, a higher cost per unit of
production and annual reduction of the herd. This, in turn, leads to a loss of profitability
for the dairy farm [2]. The trend toward a decline in the reproductive potential of cows
under modern production technologies has been outlined by numerous researchers [3].

The adverse effects of increased anthropogenic impact have been established,
including selection-fixed prolactinemia, high productivity of cows combined with low
physiological adaptability, decreased i1mmune reactivity, disruption of the
neurohumoral regulation of reproductive function, intense metabolism, reduced
steroidogenesis, susceptibility to stress loads, and other characteristics of modern dairy
breeds [4-7].

However, obstetric and gynecological pathologies remain the primary factors causing
a reduction or complete loss of fertility in cows. This is clearly evidenced by the
analysis of reasons for the culling of cows from the reproductive herd. According to
literature data [8], obstetric and gynecological diseases, together with mammary gland
pathology (which is also a frequent cause of culling), account for 40-60% of the
structure of all factors leading to animal removal from the breeding herd.

Uterine diseases are most prevalent in high-producing cows and are associated with
a decrease in the conception rate after the first artificial insemination, an increase in
the calving interval, and a higher percentage of animal culling [7, 9]. On one hand, it
has been proven that metritis is a factorial disease, and its chronic course is typically a
consequence of acute postpartum metritis [10—12]. This 1s caused predominantly by
pyogenic microflora against a background of favorable conditions (trauma to the birth
canal tissues, contamination during parturition and obstetrical assistance, uterine atony
due to retained placenta and subinvolution, postpartum toxicosis, etc.).

On the other hand, numerous scientific data [9, 13] demonstrate that uterine
inflammation in cows acquires a chronic character due to reduced immune reactivity
and impaired metabolism. Chronic metritis in cows, which may persist for 2—3 months
[9, 14, 15], causes prolonged anestrus and significant pathomorphological changes in
uterine tissues, potentially leading to a complete loss of fertility. Thus, this pathology
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is a direct cause of infertility and premature culling from the reproductive herd, making
it an urgent production problem.

Objective. Therefore, the aim of our research was to develop a comprehensive
treatment regimen for cows with chronic metritis and to determine its efficacy.

Materials and Methods. The experimental part of the work was conducted at the
Dairy Farm of the Research and Training Center of Bila Tserkva National Agrarian
University (BNAU) on high-producing Holstein cows.

Diagnosis of gynecological diseases was performed according to standard methods
accepted in veterinary theriogenology. The primary research methods were transrectal
palpation and ultrasound scanning of the internal genital organs. During uterine
palpation, size, rigidity, symmetry of the horns, tissue consistency, and the presence of
pathological formations were determined. Ultrasound assessment considered tissue
echogenicity and the presence of echonegative content in the uterine cavity. Diagnosis
of the morpho-functional state of the ovaries was conducted via palpatory assessment
of gonad shape, size, tissue consistency, and the presence of functional structures, pain
sensitivity, and pathological structures. The presence and character of discharge from
the vulva and signs of sexual cyclicity were also taken into account.

Chronic metritis was established based on the following palpatory characteristics: the
uterus was rigid, the horns were descended into the abdominal cavity, consistency was
heterogeneous with indurations, fluctuation was noted, and pain sensitivity was absent.
Exudate discharge was observed in the form of pools after the animal had been lying
down, in small amounts at the lower commissure of the vulva after transrectal
examination and uterine massage, or as crusts in the areas of the tail root and thighs.
The form of chronic uterine inflammation was determined by visual assessment of the
exudate. Anestrus was noted in the cows. Signs of endotoxicosis in sick cows were
considered to be changes in general clinical status such as: decreased appetite; lethargy;
below-average body condition score; decreased milk yield; and a ruffled, dull coat.

Results. In the first stage, the prevalence of chronic uterine inflammation in infertile
cows was determined. The obtained data are presented in Table 1.

Table 1. Causes of cow infertility

Gynecological Pathology Number of cows

n %

Total infertile cows 183 100
Ovarian hypotrophy 12 6,5
Ovarian hypofunction 46 25,1
Persistent corpus luteum 21 11,4
Cystic ovarian disease 28 15,3
Ovarian sclerosis 2 1,1
Chronic metritis 47 25,7
Uterine atony 18 10,1
Uterine induration 2 1,1
No gynecological pathology 7 3,7
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As seen from the data, the loss of fertility in 59.4% of cows was a consequence of
ovarian pathologies, while in the remaining 40.6%, it was due to uterine lesions.
Among ovarian pathologies, the most common were ovarian hypofunction (diagnosed
in 25.1%) and cystic ovarian disease (recorded in 15.3% of infertile cows). Regarding
uterine pathologies, chronic metritis was dominant, detected in 25.7% of cases. Thus,
the research results indicate the relevance of uterine inflammation in the problem of
cow infertility.

It is known that chronic metritis is, in most cases, a continuation of an acute
postpartum inflammatory process. We conducted a retrospective analysis of the
postpartum period in cows with chronic metritis. The results are presented in Figure 1.

Figure 1.

Pathologies in the postpartum period of cows with
chronic metritis, n=47

10,6 B Postpartum metritis, 61,7%

4,3 L
B Subinvolution, 8,5%

10,6 = Ketosis, 43%

Purulent-necrotic lesions of the
digits, 10,6%
B Postpartum recumbency, 4,3%

4,3

8,5
B Physiological course of the
puerperium, 10,6%

As shown by the data, the postpartum period proceeded physiologically in only
10.6% of the sick cows. In 61.7% of cases, chronic metritis was associated with acute
uterine inflammation, and in 8.5% with subinvolution arising after calving.
Interestingly, 10.6% of sick cows, while not having obstetric pathology, had purulent-
necrotic lesions in the digital region during the postpartum period. The existence of
such a pathogenetic link is confirmed by literature sources [7]. Ketosis and postpartum
recumbency were also present in the retrospective anamnesis of the experimental cows
(4.3% for each pathology).

Currently, there is a vast assortment of chemotherapeutic agents on the veterinary
market intended for the prophylaxis and treatment of acute postpartum metritis.
However, not all these preparations provide a high therapeutic effect when treating
cows with chronic uterine inflammation. Metritis in cows has a complex pathogenetic
model and is characterized not only by a local inflammatory reaction but also by a
systemic effect on other functional systems of the organism. Chronic uterine
inflammation has somewhat different developmental mechanisms compared to its
acute course, but the main pathological factors remain active: the presence of infection,
uterine atony, morpho-structural changes in uterine tissues, endotoxicosis, reduced
immune reactivity, and endocrine disorders. In this regard, the ultimate goal of our
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work was to develop a comprehensive treatment scheme for cows, considering the
patterns of pathogenetic mechanisms of chronic uterine inflammation and without
using antibiotic therapy.

Based on these principles, we selected modern pharmacological agents for the
therapeutic scheme that allow for maximum modulation of the pathogenesis of the
chronic inflammatory process in the bovine uterus.

Iodouter was selected for the sanitation of the uterine cavity. 100 ml of the
preparation contains the active substance: povidone-iodine 10% — 10.0 g. The
complex-bound iodine, which is gradually released, has a non-selective oxidative effect
on microbial proteins. The antimicrobial spectrum of lodouter includes Gram-positive
and Gram-negative microorganisms, certain anaerobic microorganisms, fermenting
fungi and their spores, protozoa, and some viruses. It has an antimicrobial effect on
staphylococci, pyogenic streptococci, fusobacteria, mycobacteria, and bacteroides. The
time required to achieve a sufficient effect is 2—5 minutes. Full bacteriostatic action
manifests after 5 minutes.

Prolin was selected for luteolysis, myometrial stimulation, and normalization of
endocrine indicators. The main active substance of this preparation is Dinoprost
tromethamine (5 mg in 100 g of the preparation). Dinoprost (an analog of natural
PGF2a prostaglandin) is used for the regression of the corpus luteum. It effectively
stimulates the smooth muscles of the bronchi, uterus, and digestive tract.

Intrauterine suppositories with Nanonaphtalan No. 5 were selected for a regenerative
effect. The composition includes naphtalan and a polyethylene oxide base. Naphtalan
has antimicrobial and antiseptic properties. It exerts an analgesic effect, reduces
smooth muscle tone, dilates blood vessels, improves blood circulation in the internal
genital organs; provides a regenerative and anti-inflammatory effect; improves
microcirculatory processes in tissues; and exerts a biostimulating and desensitizing
local action. Anti-inflammatory treatment with nanonaphtalan suppositories is most
pronounced in cases of recurrent inflammatory processes.

Phos-Bevit was selected for general stimulating therapy. This is a complex
preparation based on butafosfan and three B-group vitamins. It has tonic properties,
normalizes metabolic and regenerative processes, provides a stimulating effect on
protein, carbohydrate, and fat metabolism, and increases the body's resistance to
adverse environmental factors, infections, and toxins. Butafosfan is an organic
phosphorus compound that influences a range of assimilation processes in the animal
organism, stimulates protein synthesis, accelerates growth and development,
normalizes liver function, increases non-specific resistance, and promotes bone tissue
formation. In stressful situations, butafosfan normalizes the level of the stress hormone
hydrocortisone, thereby improving glucose utilization in the blood and helping to
preserve energy resources. Butafosfan does not accumulate in the body and does not
cause side effects typical of stimulants and inorganic phosphorus. Nicotinamide
stimulates the production of NADP and NAD, regulating the course of most redox
reactions and ensuring the normalization of many types of metabolism (including
energy metabolism). Folic acid is a cofactor in amino acid synthesis and choline
metabolism. Cyanocobalamin activates carbohydrate, protein, and lipid metabolism,
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stimulates bone marrow function, and normalizes liver and nervous system function.
Thus, the comprehensive treatment scheme included the application of 4 veterinary
preparations with diverse pharmacological actions (Table 2).

Table 2. Scheme of comprehensive treatment for cows with chronic metritis

Preparation Route of Course, dosage
administration
Iodouter Intrauterine Three times with a 24-hour interval,
150 ml per dose
Prolin Intramuscular Single dose of 5 ml
Suppositories with Intrauterine Twice a day, 5 suppositories per
Nanonaphtalan administration, for 3 days
Phos-Bevit Intramuscular Once a day, 0.3 ml per 10 kg of body
weight, for 4 days

Treatment efficacy was determined by exudate discharge and transrectal assessment
of the morpho-functional state of the uterus on the 10th day after initiation, as well as
by general condition, manifestation of the estrous cycle, and insemination results on
the 30th and 45th days. The obtained results are presented in Table 3.

Table 3. Efficacy of comprehensive treatment of cows with chronic metritis without
antibiotics, n=42

Indicators Research results on day
on day 10, | onday 30, | on day 45,
n/% n/% n/%
Cessation of exudate discharge 27/64,3 38/90,5 42/100

Normalization of the morpho-functional 14/33,3 31/73,8 37/88,1
state of the uterus

Satisfactory general clinical condition 22/52,4 42/100 42/100

Manifestation of the excitation stage of - 18/42,9 36/78,6
the sexual cycle

Pregnant after the first insemination - 6/33,3 14/58,3

As seen from the data in Table 3, after treating sick cows, exudate discharge ceased
in 64.3% of females by the 10th day. In the subsequent 30 days, the number of such
cows increased to 90.5%, and by the end of the experiment, no exudate discharge was
observed in any of the experimental cows. Normalization of the uterine condition
occurred in 33.3% on the 10th day; in 73.8% within 30 days after treatment, and by the
45th day, 88.1% of cows had a uterus with a normal morpho-functional state. By the
10th day, 52.4% of the experimental cows were already in a satisfactory clinical
condition, and by the 30th day, all females were in satisfactory condition. Restoration
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of sexual cyclicity in experimental cows began within 30 days in 42.9%, and 45 days
after the start of treatment, another 35.7% of females showed signs of estrus. 47.6% of
the experimental females became pregnant after the first insemination.

Conclusion. Consequently, the developed therapeutic scheme for treating cows with
chronic metritis demonstrates high biological efficacy. The application of the iodine-
containing preparation "lodouter" is advisable as a full-fledged alternative to antibiotic
therapy, which is extremely relevant given the necessity to limit the use of the latter.
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