[E1pixs

INTERNATIONAL SCIENTIFIC JOURNAL

GRAIL OF

SCIENCE
No 36 I February, 2024

with the proceedings of the:

VIl Correspondence International
Scientific and Practical Conference

AN INTEGRATED APPROACH TO
SCIENCE MODERNIZATION:
METHODS, MODELS AND
MULTIDISCIPLINARITY

held on February 16", 2024 by

NGO European Scientific Platform
(Vinnytsia, Ukraine)

LLC International Centre Corporative
Management (Vienna, Austria)

= A

_J_. |EUROPEAN
«)/(\ SCIENTIFIC
SLATFORM

ISSN: 2710-3056

MIXHAPOAHWIA HAYKOBUI XYPHA/T

F’PAAJIb

HAYKMU
No 36 I T, 2024

3a Matepianamu:

VIl MixXXHapoZ4HOI HayKOBO-
MPaKTUYHOT KOHGepeHLl

KOMNAEKCHWIA MIAXIA

A0 MOAEPHI3ALLIT HAYKMW:
METOAWN, MOAENI TA
MYAbTUANCLUNAIHAPHICTD

Lo nposoannaca 16.02.2024

[O «EBponercbka HaykoBa
nnatgopma» (BiHHMUA, YKpaiHa)
TOB «International Centre Corporative

Management» (BigeHb, ABCTPIA)

@IGCM

International Gentre
Corporative Management

BiHHMUSA - BigeHb, 2024



YK 082:001
75

Fpaanb HayKU : MiXKHapP. HayK. XXyYpHan. -
BiHHMLSA : TO «EBponelicbka HaykoBa
nnatpopmar, 2024. - No 36. - 558 c.

BudaHH#A po3paxosaHe Ha HayKosyie, sukaadadyie, acnipaHmie,
cmydeHmie, yCix, Xmo npazHe ompumMamu rpyHMOBHI 3HaOHHs
meopemuyHo20 i NPUKAAOHO20 XaPAKMEpY.

PEAAKLIAHA KOJETIS:

FonoBHWIA pegakTop:

TaHaciivyk AnboHa MukonaisHa,

[OKTOP €eKOHOMIUHMX HayK, JoLeHT (YKpaiHa)
3acTYyNHMK roJIOBHOro peAaKTopa:
EmenbaHoB OnekcaHap HOpirioBuy,

[LOKTOP €KOHOMIYHMX Hayk, npodecop (YkpaiHa)
BignoBiganbHWiA cekpeTap:

Pabeln Hactacist PomaHiBHa (YkpaiHa)

KBacHuMubka Paica CTenaHiBHa - 4-p. €KOH. Hayk, npodecop
(YkpaiHa); Jakhongir Shaturaev - KaHA. €KOH. HayK, JOLEeHT
(Pecny6bnika Y36ekuncraH); boriko CgiTnaHa BacuniBHa -
KaHJ. eKOH. HayK, foLeHT (YKkpaiHa); 3agHeENpoBCbKa NaHHa
IropiBHa - KaHA. eKOoH. HayK (YkpaiHa); 3aHopa Bonoamnmunp
OnekcaHApPOBUY - KaHA. €KOH. HayK, JoLeHT (YkpaiHa);
Mapkosuy IpnHa borgaHiBHa - KaHA. eKOH. HayK, JOLeHT
(YkpaiHa); lkoBeHKO PomaH BanepilioBmY - KaHz,. eKoH.
Hayk, AoLeHT (YkpaiHa)

HAYKOBI KOHCYJIbTAHTW:

OHikieHko Ceprili BonognmunpoBsuy - 4-p. ekoH. Hayk, npodecop (YkpaiHa); Marko
Timchev - 4-p. ekoH. Hayk, AoLeHT (Pecrybnika bonrapisi); Khatuna Tabagari - 4-p.
eKOH. Hayk, npodecop (CakapTaeno); Muxaniupka Hatanis ipocnasiBHa - KaHa, Hayk
3 lepX. ynpasniHHS, JoLeHT (YkpaiHa), Ko3bMa AHTOH AHTOHOBUY - KaHZ. XiM. HayK
(YkpaiHa); KynpisHosa Jlapuca CepriiBHa - KaHZ. Mej. HayK, 4oLeHT (YKpaiHa);
JInceHko AMUTPO AHAPIIOBIY - KaHA. MeZ,. Hayk, AoLieHT (YkpaiHa); Monexaes HOpili
[pUropoBuY - kaHA,. Hayk i3 coLl. koM., AoLieHT (YkpaiHa); Mukhabbat Khakimova - -
p. neg. Hayk, npodecop (Pecnybnika Y36ekucraH); KyniveHko Anna KOCTAHTUHIBHaE -
J-Pp. Ne. Hayk, oLEeHT (YKpaiHa), PypmaH Tapac FOpilioByY - kaHa. nes, Hayk,
JoLeHT (YkpaiHa), Bepeckns Map'aHa PomaHiBHa - KaHz, nej. Hayk, A0LEeHT
(YkpaiHa); Kopbo3seposa HiHa MukonaisHa - 4-p. dinon. Hayk, npodecop (YkpaiHa);
Menex lannHa borgaHiBHa - kaHa. $inon. Hayk, AoLeHT (YkpaiHa);

KopHyc AHaTonili OnekcaHApPOBINY - KaHA,. reorp. Hayk, oLeHT (YkpaiHa); PoMiH
AHZpi BOnoAUMMPOBY - KaHg, iCT. HayK, J0LeHT (YKpaiHa); YcTiHoBa IpuHa IropisHa
- A-p. apx., npodecop (YkpaiHa); BockoboiiHikosa Fonist BacuniBHa - A-p. MUCT.
(YkpaiHa); Jlyrosa TeTaHa AHaTONIIBHA - KaHA. MUCT., A0LEHT (YKpaiHa)

BepcranbHuk: 3paja Conomis (YkpaiHa)
AusaiiHep: KazbMiHa Hagia (YkpaiHa)
KopekTop: [lyaHvK Fpuropili (YkpaiHa)
KoHcynbTaHT: Rachael Aparo (ABcTpisi)

«lpaanb HayKn» iHAEKCYETbCA B MiDKHapOAHMX
pedepaTUBHMX Ta HAYKOMETPUUYHUX 6a3ax AaHUX:
Index Copernicus Journals Master List; «HaykoBa nepioavika
YkpaiHu» (HaujioHaneHa 6ibnioTeka YkpaiHu imeHi B.I.
BepHagcbkoro HAH YkpaiHu); HauioHanbHWi penosnTapii
akajemiyHnx TekcTie; Google Scholar; WorldCat; Open
Ukrainian Citation Index; CrossRef; Mendeley; Scite;
Semantic Scholar; Scilit; OpenAIRE, PubPeer.

KoHdepeHuis 3apeectpoBaHa YKpIHTEI (MocsigueHHsA Ne 64 Bij,
05.01.2024) Ta cepTudikoBaHa Euro Science Certification Group
(CepTudikat Ne 22521 Big 14.01.2024).

3a moyYHicme 8uknadeHUx ¢akmie ma KopekmHicme
yumyeaHHs 8idnoeidaneHicme Hece aemop.

CBIZOUTBO MPO AepxaBHY pPeecTpaLito ApykoBaHOro 3MI:
KB 24638-14578M1P, Big 04.11.2020

DOI 10.36074/grail-of-science.16.02.2024

Grail of Science : inter. scientific journal. -
Vinnytsia : NGO «European Scientific Platform»,
2024. - No 36. - 558 p.

The publication is intended for scientists, teachers, graduate students,
students, all those who seek to obtain thorough knowledge of a
theoretical and applied nature.

EDITORIAL BOARD:

Editor-in-chief:

Alona Tanasiichuk,

D.Sc. in Economics, Associate professor (Ukraine)
Deputy editor-in-chief:

Olexandr Yemelyanov,

D.Sc. in Economics, Professor (Ukraine)
Responsible secretary:

Nastasiia Rabei (Ukraine)

Raisa Kvasnytska - D.Sc. in Economics, Professor (Ukraine);
Jakhongir Shaturaev - Ph.D. in Economics, Associate
professor (Republic of Uzbekistan); Svitlana Boiko - Ph.D.
in Economics, Associate professor (Ukraine); Hanna
Zadnieprovska - Ph.D. in Economics (Ukraine); Volodymyr
Zanora - Ph.D. in Economics, Associate professor (Ukraine);
Iryna Markovych - Ph.D. in Economics, Associate professor
(Ukraine); Roman Yakovenko - Ph.D. in Economics,
Associate professor (Ukraine)

EDITORIAL CONSULTANTS:

Serhii Onikiienko - D.Sc. in Economics, Professor (Ukraine); Khatuna Tabagari -
D.Sc., Professor (Georgia); Marko Timchev - D.Sc. in Economics, Associate
professor (Republic of Bulgaria); Nataliia Mykhalitska - Ph.D., Associate
professor (Ukraine); Anton Kozma - Ph.D. in Chemistry (Ukraine); Larysa
Kupriianova - Ph.D. in Medicine, Associate professor (Ukraine); Dmytro
Lysenko - Ph.D. in Medicine, Associate professor (Ukraine); Yuriy Polyezhayev -
Ph.D. in Social Communications, Associate professor (Ukraine); Mukhabbat
Khakimova - D.Sc. in Pedagogy, Professor (Republic of Uzbekistan); Alla
Kulichenko - D.Sc. in Pedagogy, Associate professor (Ukraine); Taras Furman -
Ph.D. in Pedagogy, Associate professor (Ukraine); Veresklia Mariana - Ph.D. in
Pedagogy, Associate professor (Ukraine); Nina Korbozerova - D.Sc. in Philology,
Professor (Ukraine); Melekh Halyna - Ph.D. in Philology, Associate professor
(Ukraine); Anatolii Kornus - Ph.D. in Geography, Associate professor (Ukraine);
Andrii Fomin - Ph.D. in History, Associate professor (Ukraine); Iryna Ustinova -
D.Sc. in Architecture, Professor (Ukraine); Yuliia Voskoboinikova - D.Sc. in Arts
(Ukraine); Tetiana Luhova - Ph.D. in Arts, Associate professor (Ukraine)

Responsible for e-layout: Solomiia Zrada (Ukraine)
Responsible designer: Nadiia Kazmina (Ukraine)
Responsible proofreader: Hryhorii Dudnyk (Ukraine)
Consultant: Rachael Aparo (Austria)

The journal «Grail of Science» is indexed in
international reference and scientometric databases:
Index Copernicus Journals Master List; «HaykoBa nepioavika
YkpaiHn» (HauioHanbHa 6ibnioteka YkpaiHu imeHi B.1.
BepHagacbkoro HAH YkpaiHu); HauioHansHWi penosnTapii
akajemiyHnx TekcTie; Google Scholar; WorldCat; Open
Ukrainian Citation Index; CrossRef; Mendeley; Scite;
Semantic Scholar; Scilit; OpenAIRE, PubPeer.

The conference is approved by UKRISTEI (Certificate Ne 64 dated
January 5th, 2024) and certified by Euro Science Certification Group
(Certificate Ne 22521 dated January 14th, 2024).

The author is responsible for the accuracy of the facts
presented and the correctness of citations.

Certificate of state registration of mass media:
KB 24638-145780MP of 04.11.2020

© AsTopw cTaten, 2024
© IO «EBponericbka HaykoBa nnathopmar, 2024
© LLC «International Centre Corporative Management», 2024



MiXHapPOAHN HayKOBWIA XypHan «paanb Hayku» | Ne 36 (ntotuni, 2024)

3MICT

CEKLIA 1.
EKOHOMIYHA TEOPIA, MAKPO- TA
PEriOHAJIbHA EKOHOMIKA

PO/MIb  KAZPOBOIo MOTEHUIAY Y AIAKATANIBALIN  CIIbCBKOTO
FOCMOZAPCTBA YKPAIHMN
TUMEKOBAH BLl. ettt ettt sttt e st ebeeesratssabetssnteesneeesabetesnreesnneeans 27

CEKLUIA II.
nianPUEMHMLTBO, TOPIriBJiAd TA COEPA
OBCJIYrOBYBAHHA

IHHOBALIITY BITYV3HAHOMY WELLNESS TYPU3MI
BabyLLKo C.P., TTOMOBUU CLl. w.ovvieieceee et 29

METOANYHI ACMEKTV IAEHTUDIKALLT MEPCNEKTVBHUX OXEPE
KOHKYPEHTHWX MEPEBAI
B010COB AM., MUXAMNNOBA O.B. ...t eeee et e sereeereressraees 34

MEPEBAIM  BUKOPUCTAHHA SMART-TEXHONOTIN B AIS/IbHOCTI
MAMPNEMCTBA
ByrpiMeHKO P.M., CMIDHOBA [1.B. ....ccccovieiriricirercine e 41

MOTEHLIAST MABNLLEHHA ®IHAHCOBOI CTINKOCTI
MAMPNEMCTB:  CYTHICTb, CKAAAHWKKM  TA  NOC/IIAOBHICTb
OLIHHOBAHHA

€mMenbaHoB O.HO., NaBpack A.P., CTenaHKiB B.3. ... 48

OUIHKA  PO3BUTKY  TOPTOBWX  NMIANPUEMCTB  YKPAIHM B
YMOBAX BIVHM

JIAKIBCHKU ALO. oottt vt ettt era et sre e sa et en st ereeresbe b besnentennens 53
YMOBWUW CTABINIBALIT IHBECTULINMHOI AIANBHOCTI CYB'EKTA
rOCNoOAAPHOBAHHA

TTEHCBKA [.O., CANMBHUK AA. oottt ettt et esetesetetssreesantesssnessraessnteesnneeens 56

2024

LOINE



CONTENT

International scientific journal «Grail of Science» | Ne 36 (February, 2024)

CEKLUIA IIl.
®IHAHCU TA BAHKIBCBKA CIPABA;
OMOAOATKYBAHHA, OBJIIK | AYAUT

KOHLIEMUIA OUIHKIA 3A CMPABEA/IMBOD BAPTICTHO - OCHOBHWMN
MPUHLAN MIATOTOBKW ®IHAHCOBOI 3BITHOCTI 3A MC®3
IMIAXAITKIB AL A et e et e e e et eeeeeeeeeesaeeeeeesaanneeesasreressnareeeesaanns 59

PO3MOAIN BUTPAT MAMBYTHIX MEPIOAIB 3A METOA0M HA OCHOBI
NOAATKY HA MPUEYTOK Bl OMEPALIMHOI AIS/IbHOCT
QYK T et s s ettt se e b e e s e srenaens 68

CEKLIA 1V.
MAPKETUHIOBA TA JIOFICTUYHA OIANbHICTDb

LA COULEUR ORANGE DANS LE DESIGN ET LA PUBLICITE
TChEbaNOVa |, HAlAZATA S, ..ottt e et eee e eaeeens 73

CEKLUIA V.
MEHEQXKMEHT, NYBJNIYHE YIPABJIIHHA TA
AOMIHICTPYBAHHA

KOHLIEMUIA CTANIOrO PO3BUTKY 9K OCHOBA ®OPMYBAHHSA TA
OLIHKW CTPATETI MIAMPUEMCTBA

3abnoubkunii O.B., AHapyciBa K.P., KapBauka H.C. ..o 76
OCHOBHI MIAXOAM A0 CTBOPEHHA IHHOBALIIVIHOIO MPOAYKTY
XNEBHIKOBA T.M., APKIHA JTA. oo 83
CEKLUIA VI.

NMPABO TA MDKHAPOOHE NPABO

SPECIFIC ASPECTS OF THE LEGAL AND REGULATORY FRAMEWORK FOR
CYBERSECURITY IN DIFFERENT COUNTRIES OF THE WORLD IN THE
CONTEXT OF THE INTERNATIONAL SECURITY SYSTEM

HOIIICNENKO S ottt ettt ettt et sraesaa e 90

2024



MiXHapPOAHN HayKOBWIA XypHan «paanb Hayku» | Ne 36 (ntotuni, 2024)

5
BOAXETHI MOBHOBAXEHHA MICLUEBOTO CAMOBPALYBAHHA Y
KOHCTUTYLIAX — €BPOMEMCHKUX  [IEPXAB: MOPIBHA/IBHO-
MPABOBWIN ACMEKT
KopoTiny O.B., CeBacTbAHEHKO O.B. ..o 98
OPUHUMAWM  PEAMIBALIT  MPABA  HA  OCBITY  HEMNOBHOITHIMM:
AOMIHICTPATUBHO-MPABOBMIA ACMEKT
[ (0] =111 Y= 1 11 = TR 105
w
<
o
_|

CEKLUIA VII.
BOEHHI HAYKM, HALLIOHAJIbHA BE3NEKA TA
BE3MNEKA OEP>XXABHOINO KOPAOHY

MATEMATUYHA MOZE/1b AKYCTNYHOT O KOHTPOJTHO
MEPEMILLEEHHA  TMOOANMHOKOIo  ®I3MYHOIro  OB'EKTY B
JTIOKAJIbHOMY MPYMILLEEHH] LLUTAXOM IMITY/TbCHOIO
AKYCTUYHOTI O 30HAYBAHHA

HaykoBo-gocnigHa rpyna:

AsapeHko O.B., ['oHuyapeHko HO.HO., AdisisiHiok M.M., MupowHuk O.M.,
[MonakoB C.B., PAPPax0oB O.B. ... 107

OCOBJINBOCTI  YTIPABJTIHHA BOIMHEM HYACTVIHAMI TA
MIAPO3AITAMM BIMCBK MPOTUMOBITPAHOI OBOPOH CYXOMYTHIX
BINCbK

HaykoBo-gocnigHa rpyna:

KyapsawoB B.€., Konowminues O.B., Kynewos O.B., BoponiH B.B,
TpeTak B.®., banabyxa O.C., KniBeup C.I., Kauyposcbkuin I'M., Kyaps |.B.,
KiToB B.C., KYJIELLOBA T.B. .ottt s e 117

Nornaav HA NAAHYBAHHA BEAEHHA BOEHHWX A1 OMEPATUBHM
OB'eIHAHHAM 3A PE3YJIBTATAMI  AHAJTIZY  AOKTPUHAJIBHOTIO
3ABE3MEYEHHS APMI KPAIH-YIEHIB HATO

HaykoBo-gocnigHa rpyna:

['onoBuyeHko O.B., LLUeBLoB P.B., [joBrans B.C., KnpuniH B.O. ............... 131

AHANI3 MPOBJTEMM MINMHHOCTI BMCOKOKBAJTI®IKOBAHOT O
MNEPCOHAY
o] 01 T= LS 1 2 TR 139

OKPEMI TIMTAHHA AOC/IAXEHHA O3BPOEHHA, OTPUMAHOTO B PAMKAX
MPXHAPOAHOI TEXHIHYHOI A0MOMOI
CaMnip O.M., TOPBAUOBA A.C. .ottt 142

2024



CONTENT

International scientific journal «Grail of Science» | Ne 36 (February, 2024)

CEKLUIA VIII.
BIONOrifA TA BIOTEXHONOrI

AHANI3 IHOOPMALIMHWX MPOLECIB Y BAKTEPII
BUILLIHTKOB BV, ooeiiiii ettt ettt ettt e e e e e e e e tete et ae e e e s eeseetasteaeaesesesasartrereeseesens 145

MOPIBHABbHWIA AHANI3 MOPDOIOMYHOIO MOAIMOP®DI3MY Vibrio
Cholerae Y MA3KAX ENNEKTBHOIO MOXMBHOIO CEPEAOBULLA
Mpurnyubknin CIL, KOPKOLL AB. oottt 157

MEHO®OHA POAY RIBES L. Y JEPXABHOMY JEHAPOJIONYHOMY MMAPKY
«ONEKCAHAPIA» HAH YKPAIH
(@0 Y2 [0 THTT=T 1o T = 7K PRSI 161

Al KIOTOP®IHY HA OYHKLIOHA/TBHY AKTVBHICTb ®IEPOBIACTIB L929 B
YMOBAX XO/1040BOrO CTPECY
MoiceeBa H.M., TOPIHA O] et 164

CEKLUIA IX.
ArPAPHI HAYKM TA NPOAOBOJILCTBO

INFLUENCE OF MICROELEMENT FERTILIZERS ON WEIGHT CHANGE
1000 PCS. SEEDS WHEN FEEDING COTTON LEAF
Teshaboev Nodirbek Ikromjonovich ... 166

BM/IMB  ArPOBIOJIONYHMX 3AXOAIB HA ®OPMYBAHHSA BPOXAMHOCT!
3EPHA AYMEHIO APOIO TA MLLUEHWLII O3MOI
JTIXYLLIMHA TLUAL oottt s b e st b bbb se b eaes 171

OIHAHCOBO-EKOHOMIYHI CTUMY/IA LLIOAO 3BEPEXEHHA CAMOCIMHIAX
NicB - HA - 3EMJIAX CIJIbCbKOTOCTIOAAPCBKOIO  MPU3HAYEHHA
MPVBATHOI BJJACHOCTI B YKPAIHI

TOPOAHUUA AB. .ttt et 175

CEKLIA X.
XAPYOBE BUPOBHMLITBO TA TEXHORNOrII

IHHOBAL|IMHI TEXHOOM T 3J0POBOI0 XAPYYBAHHS
FOMAHUYK JLML ittt s s st s 178

2024



MiXHapPOAHN HayKOBWIA XypHan «paanb Hayku» | Ne 36 (ntotuni, 2024)

7
OCOBJIMBOCTI EKCI‘IJWATAI_LIT TEMNJTOOBMIHHOTIO ATAPATY,
TEMTOHOCIEM B A4KOMY € BTOPUHHA TAPA
BapaHoBcbka C.B., HermypHa H.B. ... 182
CEKLIA XI.
FriPHULTBO TA HAO®TOrNA30BA IHXXEHEPIA
AKTYAJTIbHI TIPOBJIEMW TPV TIPOEKTYBAHHI TTPO®INIB MOXWM10- %
CKEPOBAHWMX CBEPATOBINH o
HaykoBo-gocnigHa rpyna:
Kobactok .M., Bacbko A.l., Bei3nk O.C., BaCbKO LA, ooveeeeeeeeeeeeeeeee e, 188

CEKLIA XIl.
3ArAfibHA MEXAHIKA TA MEXAHIYHA
IHXXEHEPIA

BEPU®IKALIA  PO3PAXYHKOBMX — MOAENEW  BW3HAYEHHAM
ANEKBATHOCTI TA TOYHOCTI

HaykoBo-focnigHa rpyna:

HikyniH O., HakoHeuHa T., HikyniH O., BAKOB A. ......ccooviieicieeciseeie 194

CEKLUIA XIIl.
ATOMATMU3ALIA TA NPUNAOQOBYAYBAHHA

AOCAKEHHSA JPEG-AJITOPUTMY CTNCHEHHA LINDOPOBMX
BIAZEO3OBPAXEHbL | KOAYBAHHA CNCTEM TEXHIYHOIO 30PY B OC
LINUX

Mapuecbka M.P., KoHAIYC |.C., @ik J1.HO. .o 203

CEKLIA XIV.
EHEPFETUKA TA EHEPTETUYHE
MALWWMMHOBYAYBAHHA

30HAOBI BVMIPKOBAHHA MO/ KOPOHHOTIO PO3PAAY 3MIHHOIO
CTPYMY NIHII ENTEKTPOMEPEAABAHHSA HAABNCOKOI HAMPYT U
KyuaHCbkMin B.B., 3aMLEB €.0. ..o s 209

2024



CONTENT

International scientific journal «Grail of Science» | Ne 36 (February, 2024)

METOANKA BW3HAYEHHA BOJIOTOCTI AP TA E®EKTUBHOCT]
BIALIEHTPOBIX CEMAPALLIMHIX MPUCTPOIB CMCTEM
MAPOMOMNOCTAYAHHA MPOMUMCIOBUX TIAMPEMCTB
HaykoBo-gocnigHa rpyna:

Morocos O.I',, MaciuHuk IM1.0., Faba K.O., KyniHKO €.0. ....ccevvreeeiriiinen 215

CEKLIA XV.
EKOJIOrif TA TEXHONOrIi 3AXUCTY
HABKOJIMWWHbLOIO CEPEAQOBMLIA

DAMAGE TO PINE PLANTATIONS BY THE APICAL BARK BEETLE AND STEM
PESTS IN THE BRANCH «KOROSTYSHIV FORESTRY»
ANGPOVA M. ettt beae ettt 225

CEKLUIA XVI.
KOMITIOTEPHA TA NPOrPAMHA IHXEHEPIA

MEPCIEKTIBA BVIKOPNCTAHHA CHATGPT ANA nobyA0BM
IHTEPAKTUBHUX YAT-BOTIB A/19 SAAS AOAATKIB
oY E= (] =0 s I T 227

CEKLUIA XVII.
IHOOPMALINHI TEXHONOrII TA CACTEMM

CTATTI

ANALYSIS OF MENTAL HEALTH RESEARCH
Scientific research group:
Babkova N., Huliieva D., Kochuieva Z., Ugolnikova N. .......cccccceceveririririnnnnen. 229

DESIGN OF INNOVATIVE MANAGEMENT INFORMATION SYSTEM (ON
THE EXAMPLE OF AN OIL & GAS EXPLORATION COMPANY)

Scientific research group:

Krasnyuk M., Kulynych Yu., Krasniuk S., Goncharenko S. ......ccccceevveveuneeee. 237

NAVIGATING THE COMPLEXITY: PSEUDO-CHAOTIC SYSTEMS AND
MACHINE LEARNING

Scientific research group:

Miller T., tobodzinska A., Durlik I., Kostecka E. ..., 246

AHANI3 CYHACHWIX LIMDPOBIX 3ACOEIB BIAOBPAKEHHA TAKTVBHOI TPADIKIA
LDKYPUIHCBKUI €A, .ottt er sttt 253

2024



MiXHapPOAHN HayKOBWIA XypHan «paanb Hayku» | Ne 36 (ntotuni, 2024)

BMKOPWCTAHHYA CYTMNYTHUMKOBWX OAHX N4 ONTUMIBALLT
BISHEC-MPOLECIB BXKITBHVLITBA
BOTOXOBUIU 1.1 oo et e e e e e e e e ee e e s re e e s rereeeesaneeaenan 256

CEKLLIA XVIILI.
TPAHCMOPT TA TPAHCMOPTHI TEXHORNOrIi

AOCAXKEHHA METOAIB PO3XOLKEHHA CYAEH B MOPI T1PV
BE/IMKIN IHTEHCMBHOCTI PYXY | MPUCYTHOCTI HABITALIMHOI
HEBE3IMEKM

IMITIH FOLO. it e 259

GAKTOPW, SKI BIMIMBAKOTE HA POBOTY TPAHCITOPTY B 3A/TEXHOCTI
Bl AOPOXHIX YMOB
Hasnaunk O.M., KoBaneHko A.l., KOBaneHKo B.A. ..., 262

REVIEW OF GLOBAL PRACTICE OF USING CELL PHONE DATA TO MEASURE
TRAVELLER DATA
YASNCNUK YU. ettt ettt ettt te e s te et e et e et e et e eeeteaateatesttesaeesatesatastestes 270

CEKLUIA XIX.
DPIBNKO-MATEMATUYHI HAYKM

EXTERNAL BISECTOR OF A TRIANGLE IN CONSTRUCTION
PROBLEMS
HETMANENKO L. ettt et e et ee e eveeeeveeseeeeseaeeesaeeesaseeeseressrseessnees 273

ANOEPIHTEIPAJTBHA MOZE/Tb - ®PAKTA/IBHOIO  XBU/IEBOAHOIO
TPAHCOOPMATOPA

HaykoBo-gocnigHa rpyna:

OHy¢pieHko B.M., KnanmHuk |.M., CntocapoBa T.1., 3iHEHKO Ll ................ 282

LWNDOPYBAHHA MOBIAOMIEHE HA OCHOBI EJIEMEHTIB BEKTOPA
CTAHY TPA®Y 3AAAYM MPO MATEMATUYHMIA CEM® B MOMSX
JIMLWKIB 3A MOAYJTEM MPOCTOIO YCIA

TYPIH AL ettt st st st sttt b e st 287

2024

LOINE



10

CONTENT

International scientific journal «Grail of Science» | Ne 36 (February, 2024)

CEKLLIA XX.
oinonoria TA XXKYPHANICTUKA

ABOUT NATIONAL CULTURE AND SOME APPROACHES TO ENGLISH
LANGUAGE TEACHING PROCESS
PalamarCRUK KM, oottt et e et e eee e e eteeeeeseeeeeseesaeseesasessaseeseneeeses 292

REPRESENTATION VERBALE DE LA CATEGORIE DE L'ESPACE EN
FRANCAIS ET ITALIEN
Kopytina A., MOSKAIENKO A. ......vovieeiercecrccess ettt 297

B3AEMOCTOCYHKW NKOAMHW | MPUPOAN Y APAMI NECI YKPAIHKM
«JTICOBA TTICHS»
KOHEBA TV, ettt e e e et e e e e eeteeeesaeeaeaeeaseareesasrerasesaeaeeesaaes 301

AOKA3 Y LMBITbHOMY TMPOBAPKEHHI AK OB'EKT JIHIBICTHYHOTO
AHANIZY (JTEKCYHNIA ACTTEKT)
FepacMUyK C.C., TATNO J1B. oo 307

HABYATBHWI  KYPC 13 TEOPETUYHWX | TMPAKTUYHKX OCHOB
TEPMIHO3HABCTBA 4K MPOMEAEBTNYHNI Y CUCTEMI MIATOTOBKM
®IN0I0TIB = NPUKNTAAHVX NIHIBICTIB

MEABEAD O.B. ..ottt 311

TOJNNIEPAHTHA  AVCKYPCKMBHA  OCOBUCTICTE Y CYYACHOMY
AHITTOMOBHOMY  IHCTUTYUIOHATIBHOMY  AAMCKYPCI: B3AEMOZIA
BEPBA/TbHUX TA KIHECMYHKX KOMMOHEHTIB KOMYHIKALLI

PYUKIHA K€, et sttt s s 318

OYHKLIOHATBHO-CEMAHTVYHE MOJE OMTATVBHOI MOAA/IBHOCTI
BILLIIZIE AT . ettt 325

JTEKCUKA HA MO3HAYEHHSA KOJ/TbOPIB Y XYAOXHBOMY TEKCTI
FonoBaLLeHKO HO.C., CYHBKO H.O. .o 331

PEMAPKA 4K 3ACIE KOHCTPYHOBAHHSA HALIOHA/TBHOIO XAPAKTEPY VY
OPAMATVYHOMY TBOPI [.LBATPAHOIO «PO3rPOM»
CMAAK O, et e et e e et e e et e ee et er et e ea et e eaeareen 334

CEKLLIA XXI.
PINTOCOo®IA TA noniTonorisa

PRINCIPLES OF ORGANIZATION OF THE MATERIAL WORLD
CRUMACIENKO LA, ettt ee e e etee e e eteeseereeseteesenreesaneeesenreesanes 337

2024



MiXHapPOAHN HayKOBWIA XypHan «paanb Hayku» | Ne 36 (ntotuni, 2024)

CEKLUIA XXII.
MEQAIOriKA TA OCBITA

AN INTEGRATED APPROACH TO ASSESSING THE QUALITY OF HIGHER
EDUCATION FOR STUDENTS
CREINENKO O, ettt ettt ee et ee e et eeee et aeseeeeseeeeseeeesneeesareesrressaans 343

CULTURAL DIVERSITY IN NONVERBAL COMMUNICATION: COMPARING
THE MEANING OF HUNGARIAN-RUSSIAN-AMERICAN NONVERBAL SIGNS
TON AL bbbt 350

INTERSECTION OF SCIENCE AND EDUCATION: EUROPEAN EXPERIENCE
AND BEST PRACTICES
Pashchenko D.O., Medvedovska T.P., Terkhanova O.V. .....ccocceevvveveveennnn. 362

METHODS OF TEACHING FOREIGN LANGUAGES AND PECULIARITIES OF
THEIR APPLICATION IN EDUCATIONAL PRACTICE
[SAIEVA S.D. oottt e e et e e e e teeese et eesa et eeeeanaeeeraaneaeaaas 371

PECULIARITIES OF TEACHING WHILE DEALING WITH PHRASEOLOGICAL
UNITS AND THEIR ACCURATE COMPREHENSION AT ENGLISH LESSONS
Slyvka M., SIWWKa N., KretS A. ..o e 375

OCOBJIMBOCTI  3ACTOCYBAHHA  LUTYYHOIO  IHTENEKTY A4
HAMVCAHHA ANTINTOMHVIX TTPOEKTIB
bpatych I.B., KoBanbuyk O.B., [MToniHOBa O.M. ......c.ccccevieiiiieicinieniene 381

OCOBJIMBOCTI PEANIBALII ANCTAHUIMHOT OCBITK B
NICNSAVNNAOMHIA - MIATOTOBLI  ®AXIBUIB  JIABOPATOPHOI
MEANLUMHN

BopoHLuoBa J1.J1., KOBANEHKO B.A. ... 386

NEAATOTIYHMA - MOAEMIHT 9K IHCTPYMEHT — MIABULLEHHS
IHHOBALIIVIHOI PECYPCHOCTI CYYACHOI o OCBITHBOIO
CEPEAOBMLLIA

JOKYUAEBA B.B. ..ottt e s 392

MEAATOMIYHI  YMOBW MNIAFOTOBKM  MATICTPIB - ®APMALLIT A0
MPODECINHOT AIANBHOCT]
[eTano O.[., IeTano O.B. ...t e e 397

YMOBW ®OPMYBAHHA KOMYHIKATUBHIX YMIHb | HABUYOK Y AITEN
CTAPLLOro AOLWKIIbHOTO BIKY
Tapapak H.I',, LUeBUEHKO H.O. ..ot 401

OOPMYBAHHA IYXOBHOCTI OCOB/CTOCT! MAVIBYTHBbOIO GAXIBLIA
Y MPOLIECI MPO®ECIMHOI MIATOTOBKM
AemueHko A.B., MykoMen CA., TTaCHUYK KA. ..o 405

2024

11

LOINE



12

CONTENT

International scientific journal «Grail of Science» | Ne 36 (February, 2024)

OOPMYBAHHA MIXKYNbTYPHOI KOMMETEHUII M4 YAC HABYAHHS
IHO3EMHWX CTYAEHTIB-HE®INONOTB
CeHiK J1.M., LIyMiKOBa O.A. ..ottt s s 412

POPMYBAHHSA MPABOBOI KOMMETEHTHOCT! MAVIBYTHIX ®AXIBLIIB
AOKYMEHTO3HABYOI TA/TY3|
KYPUIIO H.O. ettt e s 417

CROSS-CULTURAL AWARENESS IN DEVELOPING COMMUNICATIVE FOREIGN
LANGUAGE COMPETENCE OF MAJORS IN AVIATION
Balatska N., LULKOVSKE N. oottt et et e st e e teeneeeeea e et eneeereaneeses 423

3MICT TA YMOBWM IHLWLOMOBHOI MIATOTOBKM  ®AXIBLIB Y C®EPI
MNYBMYHOI O YMPABJIIHHA  TA  AAMIHICTPYBAHHA  AK  NEAATOTMYHA
MPOBJIEMA

PEMOAU O.0. ..ottt 426

MEHTAJITET l\/l@|7| EYTHBOIO MEJATOTA: OCOBUCTICHMI |
COUIOKYNBTYPHUI ACTEKTW
KOPULBKA A.B. .ttt 430

PO3BUTOK YHIBEPCUTETCHKOI OCBIT HIMEYYMHI
F1ETPOBA CLO. ettt b ettt bbb 432

CEKLUIA XXIII.
ncuxonorisa TA NCUXIATPIA

BVIBYEHHA OCOBUCTICHOI 3PINOCTI CYBEKTIB MPODECINHOI
AIABHOCTI Y CYYACHWX MCUXONOTIYHMX PO3BIAKAX

ABOPCHKA-BETPOBA I.B. ..o 435
MCUXONOMYHI AETEPMIHAHTY TPOMAZICHKOT AKTUBHOCTI CYHACHOT MOMO|
Opan M.O., BIMIHCBKA X.B. .ottt s 441

CEKLUIA XXIV.
MEAWYHI HAYKUA TA TPOMAAOCBKE 340POB’A

TOPOGRAPHIC ANATOMY OF KIDNEYS AND CHANGES IN THE SIZE AND
POSITION OF A SINGLE KIDNEY

Scientific research group:

Pivtorak V., Monastyrskiy V., Pivtorak K., BUIKO I. ......ccevivviiciiiciie, 443

2024



MiXHapPOAHN HayKOBWIA XypHan «paanb Hayku» | Ne 36 (ntotuni, 2024)

TRANSCRANIAL ~ NEAR-INFRARED ~ THERAPY  FOR  COGNITIVE
PERFORMANCE AND NEUROLOGICAL STATUS ENHANCEMENT
Borsuk D.I., Bondarenko M.A., Zaytseva O.V. ......cccevevnivneeeeninneeenen, 447

KﬂII\/I@KTEPI/MHI/IVI CUHAPOM 3 TOYKM 30PY AKYLLEP-TTHEKOJIOTA,
CIMEMHOI O NTIKAPA TA EHAOKPHOJIOTA
PapTywoK T.B., KO3M0BCHKA X.HO. ..ooiiiiiicieeeteeeee e 453

OKT-AIATHOCTVKA 3MIH CITKIBKIN TA 30POBOIO HEPBY Y MALIEHTA
3 MPEPETVHATbHOKO HEMATO/0HO
IBAHILBKA O.B. oottt et 463

MOPYLLUEHHA METABOI3MY KAJTbLIIKO
KoctiB A.B., KocTiB M.B., TapaTUHOBAa K.C. ....ccocvvviiririieeciieneccne e 468

PO ANTEPTIYHMX PEAKLIN Y PO3BUTKY YCKNIAAHEHB MIC/A
CTEHTYBAHHA KOPOHAPHUX APTEPIV
Bina H.B., CtapikoBa A.B., T1aBAOK K.C. ..ot 473

POJIb UWMHKY B METABO/TIHHX MPOLLEECAX XMBKX OPTAHI3MIB
HaykoBo-gocnigHa rpyna:
®apTtywok H.B., Paptywok T.B., Pegesny HO.M., byukoscbka ALO. ........ 478

XIPYPTTHYHE JIKYBAHHA MALIEHTIB 3 CNALKOBMM
MIKPOCPEPOLIMTO30OM TA BE3CMITOMHUM XONTELNCTO/ITIASOM
HaykoBo-gocnigHa rpyna:

buukos C.O., LiiBeHko O.I., Aywink J1.M., HYepkoBa H.B. ......cccceviiiiirninnne 488

BITAMIH D TA MAPATTOPMOH Y AITEN TA MIANITKIB 3 OXUPIHHAM HA T/
ANCOYHKLII TINOTATAMYCY

HaykoBo-focnigHa rpyna:

ManiHoBcbka T.M., Bosnbwosa O.B, KeauveHwk [A.A., CrnpuHuyk H.A,
Jlykatyk [.B., TTaXOMOBA B.l. ..ottt 492

Ornaa BUAIB IHCTPYMEHTANBHOI AIATHOCTVIKM CTPABOXO/Y BAPPETTA
AK TIPODINTAKTNKA PO3BUTKY AAEHOKAPLIIHOMIK CTPABOXOAY
KyabMiHa [.0., ToN03Y60Ba O.B. ......cceeeeeeeeeeeeeceeeeeeee e 495

CYHAPOM AAYHA: AHATI3 XBOPOBW B YKPAIHI TA CBITI
KypoBcbKa A.€., TTaHUYK O.B. ..ot e 498

CEKLIA XXV.
ICTOPIA, APXEOJIOrIA TA KyJibTYPONoOrisa

COMMUNITY-BASED SOCIAL HEALING, COMMUNITY HEALING, AND
THE ROLE OF "HEALING LEADER”
FANANEE R, ettt ettt e e et e e seeteeeaeeesaeee st eesaeeesareeesreeerneeesnees 501

2024

13

LOINE



14

CONTENT

International scientific journal «Grail of Science» | Ne 36 (February, 2024)

CEKLIA XXVI.
KYNbTYPA TA MUCTELITBO

TE3V1 AONOBIAEN

BN/IMB MPEACTABHVKA YKPAIHCbKOI AIACTIOPU I CTPACBEPTA HA
PO3BUTOK AMEPNKAHCBKOIO CLIEHIYHOIO MUCTELITBA
Jepkayd C.M., QILLEP B.M. ..ot 511

POMM B GBPQHEVICbKOMy MWCTELTBI: Bl PIKTMBHUX OBPA3IB [0
IAEATIBOBAHOI JTKOACHKOI MPUPO AN
[ TR0 T 514

CYYACHI TEHAEHLIT B AN3AVHI XYPHANBHOI TPADIKIA
CobKO B.B., CKIAPEHKO H.B. .eeiiieceeeeete ettt 516

CEKLIA XXVII.
FEOrPA®IA TA Freosnorisa

CTATTI

ADVANCING WATER QUALITY PREDICTION: THE ROLE OF MACHINE
LEARNING IN ENVIRONMENTAL SCIENCE

Scientific research group:

Miller T., tobodziriska A., Kozlovska P., Lewita K., Kaczanowska O., Durlik I. ...519

DECIPHERING THE DEEP: MACHINE LEARNING APPROACHES TO
UNDERSTANDING OCEANIC ECOSYSTEMS

Scientific research group:

Miller T., tobodziriska A., Kaczanowska O., Durlik I, Kozlovska P., Lewita K. ...526

BUPILLEHHA MPOBIEM MICEKOI MOBI/TbHOCTI /IbBOBA: KOHLIEMLIII,
NPONO3KLL, All
CKNAPCBKA O.1, KiPa P.C. oot 535

FEOIHCDOPI\/IAI_LI|7|H| CUCTEMW: MUHYNE, CYYACHICTb TA MAMBYTHE
BOOUK LB, oottt ettt ettt et st et sreenesre st sns s eenseraenesreas 540

KOHKYPEHTOCMPOMOXHICTb  YKPAIHW HA CBITOBOMY PUHKY
TYPUCTUYHIX TOCNYT: PETPOCMEKTBHWI AHAIS
TTAHBKIB H. M. ettt e e e e eee e e et eeee st eesasareressrareeeeseann 546

AVHAMIKA  TOBAPHOI TA  TEOTPA®IYHOI  CTPYKTYPM  30BHILLHBLOI
TOPTIB/T YKPAIHIN Y 2013-2023 PP.
CKAAPCBKA OL.L. ittt ettt b et et sa s nene 552

MATEPIATN [0 METPOTPADO-METPOXIMIYHOI  XAPAKTEPUCTMKM
BY/IKAHOMIKTOBWX YTBOPEHb 30PSAHCHKO! TOBLL TPAMTOBOI ®OPMALLI
3AXIZIHOI BO/IVHI

BaueBUU H.B.,, HAYMKO M. .o 555

2024



MiXHapPOAHN HayKOBWIA XypHan «paanb Hayku» | Ne 36 (ntotuni, 2024)

CONTENT

SECTION 1.
ECONOMIC THEORY, MACRO- AND
REGIONAL ECONOMY

THE ROLE OF HUMAN RESOURCES IN THE DIGITALISATIONS OF AGRICULTURE
IN UKRAINE
TYMKOVAN V. ettt bbbttt 27

SECTION II.
ENTREPRENEURSHIP, TRADE
AND SERVICE SECTOR

INNOVATIONS IN DOMESTIC WELLNESS TOURISM
Babushko S., POPOVYCR S, ...t 29

METHODOLOGICAL ASPECTS OF IDENTIFYING PROSPECTIVE SOURCES
OF COMPETITIVE ADVANTAGES
Volosov AM., Mykhailova O.V. ... 34

ADVANTAGES OF USING SMART TECHNOLOGIES IN ENTERPRISE
ACTIVITIES
BUhMMENKO R., SMUINOVA P ..ottt ee e e e ee e eneeeseneesene e 41

THE POTENTIAL FOR INCREASING THE FINANCIAL STABILITY OF
ENTERPRISES: THE ESSENCE, COMPONENTS AND SEQUENCE OF
ASSESSMENT

Yemelyanov O., Havras D., Stepankiv V. ......ccinnnceiinseienene e, 48

ASSESSMENT OF THE DEVELOPMENT OF COMMERCIAL ENTERPRISES OF
UKRAINE IN THE CONDITIONS OF WAR
DIAKIVSKYT A, oottt 53

CONDITIONS FOR STABILIZATION OF THE INVESTMENT ACTIVITY OF A
BUSINESS ENTITY
PIENSKa 1., SAINYK A, ..o 56

2024

15

1OINE



16

CONTENT

International scientific journal «Grail of Science» | Ne 36 (February, 2024)

SECTION IIl.
FINANCE AND BANKING; TAXATION,
ACCOUNTING AND AUDITING

THE CONCEPT OF FAIR VALUE MEASUREMENT IS A FUNDAMENTAL
PRINCIPLE OF PREPARATION OF FINANCIAL STATEMENTS UNDER IFRS

MYKRNGIKIV A, .ottt st r e 59
ALLOCATION OF DEFERRED EXPENSES USING THE OPERATING INCOME
TAX METHOD

SUK P ottt ettt sttt sttt st rna e 68

SECTION 1IV.
MARKETING AND LOGISTICS ACTIVITIES

ABSTRACTS

ORANGE COLOR IN DESIGN AND ADVERTISING
Chebanova |, HAlAzAra S. ...ttt e e e eaeas 73

SECTION V.
MANAGEMENT, PUBLIC MANAGEMENT AND
ADMINISTRATION

THE CONCEPT OF SUSTAINABLE DEVELOPMENT AS THE BASIS FOR THE
FORMATION AND EVALUATION OF THE COMPANY'S STRATEGY
Zablotskyi O., Andrusiva K., Karvatska N. ........ccccccoveeiennneercrseeeee e 76

MAIN APPROACHES TO CREATING INNOVATIVE PRODUCTS
KRIIebNIKOVA T., YArKiNa L. cooeeeeeeeeeeeeeee et eeeeeeeeeeaeseeeeeeeseeessneesnesneesseessnees 83

SECTION VI.
LAW AND INTERNATIONAL LAW

SPECIFIC ASPECTS OF THE LEGAL AND REGULATORY FRAMEWORK FOR
CYBERSECURITY IN DIFFERENT COUNTRIES OF THE WORLD IN THE
CONTEXT OF THE INTERNATIONAL SECURITY SYSTEM

HOITICNENKO S ottt et sttt ettt sreens 90

2024



MiXHapPOAHN HayKOBWIA XypHan «paanb Hayku» | Ne 36 (ntotuni, 2024)

17
BEDGETARY ~ POWERS  OF LOCAL  SELF-GOVERNMENT IN

CONSTITUTIONS OF EUROPEAN STATES: COMPARATIVE LEGAL

PERSPECTIVE

Korotych O., Sevastianenko O. .......cccoceeiriririeieiiiiriseeere et 98

ABSTRACTS

PRINCIPLES OF REALIZATION OF THE RIGHT TO EDUCATION BY MINORS:
ADMINISTRATIVE AND LEGAL ASPECT
INOVIESKA |, ettt ettt e ee et et e et et e e sete et eeseaneeeeaseeneeseeareanseneeeneenseeneeneeaneens 105

1OINE

SECTION VII.
MILITARY SCIENCES, NATIONAL SECURITY AND
SECURITY OF THE STATE BORDER

MATHEMATICAL MODEL OF ACOUSTIC CONTROL OF THE MOVEMENT
OF A SINGLE PHYSICAL OBJECT IN A LOCAL ROOM BY PULSE ACOUSTIC
PROBING

Scientific research group:

Azarenko O., Honcharenko Y., Diviziniuk M., Myroshnyk O., Poliakov S.,
FArrakNoV O. ... e 107

THE FEATURES OF COMMAND AND CONTROL OF FIRE UNITS AND
SUBUNITS IN THE AIR DEFENSE FORCES OF GROUND TROOPS

Scientific research group:

Kudriashov V., Kolomiitsev O., Kuleshov A., Voronin V., Tretiak V.,
Balabukha O., Klivets S., Kachurovskyi H. Kudria [, Kitov V,
KUNESNOVA T. ottt sttt e 117

VIEWS ON PLANNING THE CONDUCT OF LARGE-SCALE COMBAT
OPERATIONS OF THE CORPS ACCORDING TO THE RESULTS OF THE
ANALYSIS FIELD MANUAL OF THE ARMIES OF NATO

Scientific research group:

Golovchenko O., Shevtsov R, Dovhal V., Kyrylin V. ..o 131

ABSTRACTS

ANALYZING THE PROBLEM OF HIGHLY QUALIFIED PERSONNEL
TURNOVER
HOTDACK O, e e ettt e e et et e et eee e e e e e e e e e eeeneeneeeeaeas 139

SEPARATE ISSUES OF RESEARCH OF WEAPONS RECEIVED WITHIN THE
FRAMEWORK OF INTERNATIONAL TECHNICAL ASSISTANCE
Sampir O., HOrDAChoVa Y. ..o 142

2024



18

CONTENT

International scientific journal «Grail of Science» | Ne 36 (February, 2024)

SECTION VIII.
BIOLOGY AND BIOTECHNOLOGY

ANALYSIS OF INFORMATION PROCESSES IN BACTERIA
VYSANIGKOV V. ottt sttt 145

COMPARATIVE ANALYSIS OF THE MORPHOLOGICAL POLYMORPHISM
OF Vibrio Cholerae IN SNAPS OF COLLECTED RAW MATERIALS
PrilULSKIi S., KOTKOTS A, oottt ee e e et e e eeeeeeeeeeeeeseeeeeseesasseesesesseseesenneesas 157

ABSTRACTS

THE GENE POOL OF THE GENUS RIBES L. IN THE STATE DENDROLOGICAL
PARK «OLEXANDRIA» OF THE NAS OF UKRAINE
SOIOSNENKO V. e ettt e e e et et e et e et et ee e enteeeeate et eresaresneeneeeeennens 161

EFFECT OF KYOTORPHIN ON FUNCTIONAL ACTIVITY OF L929 FIBROBLASTS
DURING COLD STRESS
MOISIEIEVA N., GOMING O, e e et eee e e e e en e et e sereeeanes 164

SECTION IX.
AGRICULTURAL SCIENCES AND FOODSTUFFS

INFLUENCE OF MICROELEMENT FERTILIZERS ON WEIGHT CHANGE
1000 PCS. SEEDS WHEN FEEDING COTTON LEAF
Teshaboev Nodirbek Ikromjonovich ... 166

INFLUENCE OF AGROBIOLOGICAL MEASURES ON GRAIN YIELD OF SPRING
BARLEY AND WINTER WHEAT
LIKRUSNYN@ H.; oot 171

FINANCIAL AND ECONOMIC INCENTIVES REGARDING THE PRESERVATION OF
SELF-SOWED FORESTS ON PRIVATE-OWNED AGRICULTURAL LANDS IN
UKRAINE

(CTe] g0 l0 ] aTuTel =17 N TR TSR 175

SECTION X.
FOOD PRODUCTION AND TECHNOLOGY

INNOVATIVE TECHNOLOGIES OF HEALTHY FOOD
HOPANCRUK L. ot 178

2024



MiXHapPOAHN HayKOBWIA XypHan «paanb Hayku» | Ne 36 (ntotuni, 2024)

OPERATION FEATURES OF THE HEAT EXCHANGER UNIT WITH A
SECONDARY STEAM AS THE HEAT TRANSFER SOURCE
Baranovska S., Chepurna N. ... 182

SECTION XI.
MINING, OIL AND GAS ENGINEERING

CURRENT PROBLEMS IN DESIGNING PROFILES INCLINED WELLHOLES
Scientific research group:
Kovbasiuk I., Vasko A., Beizyk O., Vasko I. ..., 188

SECTION XIl.
GENERAL MECHANICS AND MECHANICAL
ENGINEERING

VERIFICATION OF CALCULATION MODELS BY DETERMINING ADEQUACY
AND ACCURACY

Scientific research group:

Nikulin O., Nakonechna T., Nikulin O., Biakov A. .......ccccevneiecinniireeenenen, 194

SECTION XIIl.
AUTOMATION AND APPLIANCES MAKING

RESEARCH OF THE JPEG ALGORITHM FOR COMPRESSING DIGITAL
VIDEO IMAGES AND ENCODING TECHNICAL VISION SYSTEMS IN THE
LINUX OS

Marchevska M.R., Kondius I.S., FEAIK LY. ..ooiviviriieeieeeeeceee s 203

SECTION XIV.
ENERGY AND POWER ENGINEERING

PROBE MEASUREMENTS OF THE CORONA DISCHARGE FIELD OF
ALTERNATING ~ CURRENT  OF  HIGH VOLTAGE  ELECTRICAL
TRANSMISSION LINES

KUChansky V., ZaItSEV Y. ...ttt 209

2024

19

1OINE



20

CONTENT

International scientific journal «Grail of Science» | Ne 36 (February, 2024)

METHODOLOGY FOR DETERMINING STEAM MOISTURE AND THE
EFFICIENCY OF CENTRIFUGAL SEPARATORS IN INDUSTRIAL STEAM
SUPPLY SYSTEMS

Scientific research group:

Pohosov O., Pasichnyk P., Gaba K., KUIINKO Y. ..o, 215

SECTION XV.
ECOLOGY AND ENVIRONMENTAL PROTECTION
TECHNOLOGIES

ABSTRACTS

DAMAGE TO PINE PLANTATIONS BY THE APICAL BARK BEETLE AND STEM
PESTS IN THE BRANCH «KOROSTYSHIV FORESTRY»
ANGPOVA M. ottt 225

SECTION XVI.
COMPUTER AND SOFTWARE ENGINEERING

ABSTRACTS

PERSPECTIVE OF USING CHATGPT FOR BUILDING INTERACTIVE CHATBOTS
FOR SAAS APPLICATIONS
ROMBNKIV N et ettt et e et e et e et e ete e e e e e e et e e et eeeeaeeeeeneeaeeens 227

SECTION XVII.
INFORMATION TECHNOLOGIES AND SYSTEMS

ANALYSIS OF MENTAL HEALTH RESEARCH
Scientific research group:
Babkova N., Huliieva D., Kochuieva Z., Ugolnikova N. .......cccccceceveririririnnnen. 229

DESIGN OF INNOVATIVE MANAGEMENT INFORMATION SYSTEM (ON
THE EXAMPLE OF AN OIL & GAS EXPLORATION COMPANY)

Scientific research group:

Krasnyuk M., Kulynych Yu., Krasniuk S., Goncharenko S. ........cccevvvevnneen. 237

NAVIGATING THE COMPLEXITY: PSEUDO-CHAOTIC SYSTEMS AND
MACHINE LEARNING

Scientific research group:

Miller T., tobodzinska A., Durlik ., Kostecka E. .......ccccceeeeeeeinsiccerennen 246

2024



MiXHapPOAHN HayKOBWIA XypHan «paanb Hayku» | Ne 36 (ntotuni, 2024)

21
ABSTRACTS

ANALYSIS OF MODERN DIGITAL MEANS OF DISPLAYING TACTILE GRAPHICS
DZNUNYNSKYT YE. oereveieeeeeeiiteeeeissseeesssssesssssesssssssssssessssss s ssssssssssss s ssssssssssssssssssssssnsssssses 253

USAGE OF SATELLITE DATA FOR  OPTIMIZING  BUSINESS-PROCESSES
IN BEEKEEPING
VOIOKNOWYCR | ettt sttt 256

SECTION XVIII.
TRANSPORT AND TRANSPORT TECHNOLOGIES

RESEARCH OF METHODS OF VESSEL DIVERGENCE AT SEA
WITH HIGH TRAFFIC INTENSITY AND THE PRESENCE OF NAVIGATION
HAZARDS

IMIEIN YU oo e 259

1OINE

FACTORS AFFECTING TRANSPORT OPERATION DEPENDING ON ROAD
CONDITIONS
Davydchik O, Kovalenko A, Kovalenko V. ... 262

ABSTRACTS

REVIEW OF GLOBAL PRACTICE OF USING CELL PHONE DATA TO MEASURE
TRAVELLER DATA
YASNCNUK YU. ettt ettt e e ettt e et e et e e sttt eeetsaatsatesrtesanesatesatasatests 270

SECTION XIX.
PHYSICS AND MATHEMATICS

EXTERNAL BISECTOR OF A TRIANGLE IN CONSTRUCTION PROBLEMS
HEEMANENKO L. ettt ettt e eeeeee et eeeeeeseesaeesneeneeeaseesesesnneensessreeessennns 273

DIFFERINTEGRAL MODEL OF FRACTAL WAVEGUIDE TRANSFORMER
Scientific research group:
Onufrienko V., Kylymnyk I, Slyusarova T., ZINenko I .......cccceevervrririenn, 282

ENCRYPTION OF MESSAGES BASED ON THE ELEMENTS OF THE STATE
GRAPH VECTOR ON THE PROBLEM OF A MATHEMATICAL SAFE IN
RESIDUE FIELDS BY THE MODULO OF A PRIME NUMBER

GUIN AL ettt bbb sttt ae e beeabesbaesreens e e 287

2024



22

CONTENT

International scientific journal «Grail of Science» | Ne 36 (February, 2024)

SECTION XX.
PHILOLOGY AND JOURNALISM

ABOUT NATIONAL CULTURE AND SOME APPROACHES TO ENGLISH
LANGUAGE TEACHING PROCESS
PalamarCRUK KM, ettt ee e e et e eeaesneeneeseseesseeseneeneensseessees 292

VERBAL REPRESENTATION OF SPACE CATEGORY IN FRENCH AND
ITALIAN
Kopytina A., MOSKAIENKO A. ..ottt 297

RELATIONSHIPS OF MAN AND NATURE IN THE DRAMA “THE FOREST
SONG" BY LESIA UKRAINKA
KONIBVA TV et e e e et ee e e et ee e e e eaeeeeeaseareeeasrerasesaseaeeesanes 301

EVIDENCE IN CIVIL PROCEEDINGS AS AN OBJECT OF LINGUISTIC
ANALYSIS (LEXICAL ASPECT)
Herasymchuk S.S., Tiahlo LV, ..o 307

COURSE FROM THEORETICAL AND PRACTICAL BASIS OF TERMINOLOGY

AS PROPEDEUTIC IN THE TRAINING SYSTEM FHILOLOGISTS - APPLIED
LINGUISTS

MEAVEA DLV, ettt sttt ettt ettt e st e besresaesre st s s ersess e besresrens 311

TOLERANT  DISCURSIVE ~ PERSONALITY IN MODERN  ENGLISH
INSTITUTIONAL DISCOURSE: INTERACTION OF VERBAL AND KINESIC
COMPONENTS OF COMMUNICATION

RUGCKHKING K. oot e et e e e e e e e e e e et ee e e e e e aeseesereeesereeeeereeeean 318
FUNCTIONAL SEMANTIC FIELD OF OPTATIVE MODALITY

BIESHITT A, et e et e e e e e e e e e et e e et e e e eeaeen et eaareeenerereeeeeaaareenanas 325
ABSTRACTS

LEXICAL UNITS DENOTING COLOUR IN LITERAY TEXT
HOlovashchenko YU., SUNKO N. ...ttt e ettt e e eeeeees 331

COMMENTARY AS A MEANS OF CONSTRUCTING NATIONAL CHARACTER IN
THE DRAMATIC WORK OF [.BAHRIANYI «DEFEAT»
SEMIAK Ol ettt e e e et et e et e e e et e e e et e e et eeateeateeeeeeeeene 334

SECTION XXI.
PHILOSOPHY AND POLITICAL SCIENCE

PRINCIPLES OF ORGANIZATION OF THE MATERIAL WORLD
ChUMACNENKO LA, oottt et et e et e e eeeeseee s e esseeesseeseeesnreenssesaseesneens 337

2024



MiXHapPOAHN HayKOBWIA XypHan «paanb Hayku» | Ne 36 (ntotuni, 2024)

SECTION XXII.
PEDAGOGY AND EDUCATION

AN INTEGRATED APPROACH TO ASSESSING THE QUALITY OF HIGHER
EDUCATION FOR STUDENTS
CREIMNENKO O ettt e et e eee s e ee e esseeesseeseeeenaeessseesseessesasesnsesereees 343

CULTURAL DIVERSITY IN NONVERBAL COMMUNICATION: COMPARING
THE MEANING OF HUNGARIAN-RUSSIAN-AMERICAN NONVERBAL SIGNS
TOTN A e 350

INTERSECTION OF SCIENCE AND EDUCATION: EUROPEAN EXPERIENCE
AND BEST PRACTICES
Pashchenko D.O., Medvedovska T.P., Terkhanova O.V. ......ccccovevvercverenenne. 362

METHODS OF TEACHING FOREIGN LANGUAGES AND PECULIARITIES OF
THEIR APPLICATION IN EDUCATIONAL PRACTICE
[SAIBVA S.D. ettt e e et e e e et ee e e ee et teeeae et aeeeateeeesanaaeerareaaaeaans 371

PECULIARITIES OF TEACHING WHILE DEALING WITH PHRASEOLOGICAL
UNITS AND THEIR ACCURATE COMPREHENSION AT ENGLISH LESSONS

Slyvka M., SIWVKa N., KretS A. ..ot 375
FEATURES OF USING ARTIFICIAL INTELLIGENCE FOR WRITING DIPLOMA
PROJECTS

Bratus I., Kovalchuk O., POPINOVA O. .......cccecveisieiiisee e 381

FEATURES OF THE IMPLEMENTATION OF DISTANCE EDUCATION IN THE
POST-GRADUATE TRAINING OF LABORATORY MEDICINE SPECIALISTS
Vorontsova L.L., KOVAIENKO VLA, ... ettt eeee e 386

PEDAGOGICAL MODELING AS A TOOL FOR INCREASING THE
INNOVATIVE RESOURCEFULNESS OF THE MODERN EDUCATIONAL
ENVIRONMENT

DOKUCNAIEVA V.V, ettt ettt sttt et st sttt sbeesresnen 392

PEDAGOGICAL CONDITIONS FOR THE PREPARATION OF MASTERS OF
PHARMACY FOR PROFESSIONAL ACTIVITY
GEtalo O., GRLAIO O, oottt eee e et e et eeseaeeeeeesseesseesnesaresnsesereeens 397

CONDITIONS FOR THE FORMATION OF COMMUNICATIVE SKILLS AND
SKILLS IN CHILDREN OF OLDER PRESCHOOL AGE.
Tararak N., SNEVCNENKO N. ..o e et eeeee e e et e e et e e seeeesereeesnees 401

FORMATION OF THE SPIRITUAL PERSONALITY OF THE FUTURE
SPECIALIST IN THE PROCESS OF PROFESSIONAL TRAINING
Demchenko A.V., Mukomel S.A., Pasynchuk KA. .......cccccoveiivvniercenenen, 405

2024

23

1OINE



24

CONTENT

International scientific journal «Grail of Science» | Ne 36 (February, 2024)

FORMATION OF INTERCULTURAL COMPETENCE DURING THE TRAINING
OF FOREIGN NON-PHILOLOGY STUDENTS
Senik L., TSUPIKOVA O. ..ottt sseserenss s 412

FORMATION OF LEGAL COMPETENCE OF FUTURE SPECIALISTS IN THE
DOCUMENTARY FIELD
KUINYIO N ottt ettt bbb st b et 417

ABSTRACTS

CROSS-CULTURAL AWARENESS IN DEVELOPING COMMUNICATIVE FOREIGN
LANGUAGE COMPETENCE OF MAJORS IN AVIATION
Balatska N., LULKOVSKE N. oottt ettt e st et teeneeeeee e et eneeareaneenes 423

CONTENT AND CONDITIONS OF FOREIGN LANGUAGE TRAINING OF PUBLIC
ADMINISTRATION AND MANAGEMENT SPECIALISTS AS A PEDAGOGICAL
PROBLEM

RS a0 =Tl 1O X O 426

MENTALITY OF A MAJOR TEACHER: SPECIAL AND SOCIO-CULTURAL ASPECTS
KOTYESKA A, oottt 430

DEVELOPMENT OF UNIVERSITY EDUCATION IN GERMANY
POEIOVA S, oot e et e e e et e e ettt e e e e e et e eaae e et et e ennteeareeerereeeanes 432

SECTION XXIlIl.
PSYCHOLOGY AND PSYCHIATRY

STUDY OF PERSONAL MATURITY OF PROFESSIONAL SUBJECTS IN
MODERN PSYCHOLOGICAL INTELLIGENCE

YaVOISKA-VIBLIOVA L. oot ee e e e et e e et e e e e eeeeeeseeens 435
PSYCHOLOGICAL DETERMINANTS OF CIVIC ACTIVITY OF MODERN YOUTH
Orap M., BiliNSKa KN. ..o 441

SECTION XXIV.
MEDICAL SCIENCES AND PUBLIC HEALTH

TOPOGRAPHIC ANATOMY OF KIDNEYS AND CHANGES IN THE SIZE AND
POSITION OF A SINGLE KIDNEY

Scientific research group:

Pivtorak V., Monastyrskiy V., Pivtorak K., Bulko I. .......cccvvvivieciierene, 443

2024



MiXHapPOAHN HayKOBWIA XypHan «paanb Hayku» | Ne 36 (ntotuni, 2024)

25
TRANSCRANIAL ~ NEAR-INFRARED  THERAPY  FOR  COGNITIVE
PERFORMANCE AND NEUROLOGICAL STATUS ENHANCEMENT
Borsuk D.I., Bondarenko M.A., Zaytseva O.V. ......cccevevnirneeecennneeenenen, 447
CLIMACTERIC SYNDROME FROM THE POINT OF VIEW OF OBSTETRICS-
GYNECOLOGIST, FAMILY DOCTOR AND ENDOCRINOLOGIST
Fartushok T., KOZIOVSKA KN. ...cciiiiiiiiiicicciiie ettt 453
OCT-DIAGNOSTICS OF RETINAL AND OPTIC NERVE CHANGES IN
PATIENT WITH PRERETINAL NEMATODE
IVANTIESKA OLV. ottt st sttt st sbs e 463 w
<
DISORDERS OF CALCIUM METABOLISM o

Kostiv A.V., Kostiv M.V., Taratynova K.S. ..o 468

THE ROLE OF ALLERGIC REACTIONS IN THE DEVELOPMENT OF
COMPLICATIONS AFTER CORONARY ARTERY STENTING
Bila N., Starikova A., PAVIIUK K. ...ooeeeeeeee e eeeveeeeeeseeeeeensnesreeeseneenne 473

THE ROLE OF ZINC IN THE METABOLIC PROCESSES OF LIVING
ORGANISMS

Scientific research group:

Fartushok N., Fartushok T., Fedevych Yu., Buchkovska A. ...........c.ccocuu... 478

SURGICAL  TREATMENT  OF  PATIENTS  WITH HEREDITARY
MICROSPHEROCYTOSIS AND ASYMPTOMATIC CHOLECYSTOLITHIASIS
Scientific research group:

Bychkov S., Tsivenko O., Dushyk L., Cherkova N. .........ccccceeveveicnccreerennn, 488

ABSTRACTS

VITAMIN D AND PARATHYROID HORMONE IN CHILDREN AND ADOLESCENTS
WITH OBESITY ON THE BACKGROUND OF HYPOTHALAMIC DYSFUNCTION
Scientific research group:

Malinovska T., Bolshova O., Kvachenyuk D., Sprinchuk N., Lukashuk I,
PACNOMOVA V. .ttt st 492

REVIEW OF THE TYPES OF INSTRUMENTAL DIAGNOSTICS OF BARRETT'S
OESOPHAGUS AS PREVENTION OF ESOPHAGEAL ADENOCARCINOMA
KUzmina D., HOIOZUBDOVA O. ...ttt seenee e 495

DOWN SYNDROME: ANALYSIS OF THE DISEASE IN UKRAINE AND THE WORLD
KUIOVSKa A., PANCRUK O, ..ottt ettt et et e eesateee e e sneeeane e 498

SECTION XXV.
HISTORY, ARCHEOLOGY AND CULTUROLOGY

COMMUNITY-BASED SOCIAL HEALING, COMMUNITY HEALING, AND
THE ROLE OF "HEALING LEADER”
FANANEE R, ettt e ettt e e e et e e seeeeeeeteesaeee st eesaeeesareeesreeerneeesnees 501

2024



26

CONTENT

International scientific journal «Grail of Science» | Ne 36 (February, 2024)

SECTION XXVI.
CULTURE AND ART

ABSTRACTS

THE INFLUENCE OF THE REPRESENTATIVE OF THE UKRAINIAN DIASPORA LEE
STRASBOURG ON THE DEVELOPMENT OF THE AMERICAN PERFORMING ARTS
DEIKACN S, FISNBE V. ettt e e e et ee e e e eeeeaeeeean 511

ROMA PEOPLE IN EUROPEAN ART: FROM FICTIONAL IMAGES TO IDEALIZED
HUMAN NATURE
SHYSNIIUK YE..vr v seeeeessessesseessseesesessssssssesessesessesessssessessssesesssssssssesssssenseses 514

CURRENT TRENDS IN MAGAZINE GRAPHICS DESIGN
SODKO B, SKIAIENKO N .ottt ettt et et et e e e e reerere s 516

SECTION XXVII.
GEOGRAPHY AND GEOLOGY

ADVANCING WATER QUALITY PREDICTION: THE ROLE OF MACHINE
LEARNING IN ENVIRONMENTAL SCIENCE

Scientific research group:

Miller T., kobodziriska A., Kozlovska P., Lewita K., Kaczanowska O., Durlik I. ...519

DECIPHERING THE DEEP: MACHINE LEARNING APPROACHES TO
UNDERSTANDING OCEANIC ECOSYSTEMS

Scientific research group:

Miller T., kobodziriska A., Kaczanowska O., Durlik I, Kozlovska P., Lewita K. ...526

SOLVING THE PROBLEM OF URBAN MOBILITY IN LVIV: CONCEPTS,
PROPOSALS, ACTIONS
SKHAISKa O., KIFA R. oo et e e e e e e e e e e e e seeeeeeeeeeeaes 535

GEOGRAPHIC INFORMATION SYSTEMS: PAST, PRESENT AND FUTURE
BODYK D. ettt sttt st 540

UKRAINE'S COMPETITIVENESS IN THE WORLD MARKET OF TOURIST
SERVICES: A RETROSPECTIVE ANALYSIS
PANKIV N oottt ee et eeeeee e e et eseeeeeseeseeeseneensessseesssesneeneessseesseessesaseesssesssees 546

ABSTRACTS

DYNAMICS OF THE COMMODITY AND GEOGRAPHICAL STRUCTURE OF
UKRAINE'S FOREIGN TRADE IN 2013-2023
SKIBISKE O ettt et et et e et et e e s et ereeseeeeeereeateenteneeasessereeareenseneeseennens 552

MATERIALS ON PETROGRAPHYCAL AND PETROCHEMICAL CHARACTERISTICS

OF VOLCANOMICTIC FORMATIONS OF ZORYAN THICKER OF THE
CONTINENTAL FLOOD BASALTS OF WESTERN VOLYN

BatsevyCh N., NAUMIKO L. ... 555

2024



MiXXHapOAHWI HAaYKOBUI XypHan «paanb Hayk» | Ne 36 (nrotuii, 2024)

| ARTICLE
DOI 10.36074/grail-of-science.16.02.2024.045

EXTERNAL BISECTOR OF A TRIANGLE IN
CONSTRUCTION PROBLEMS

Liudmyla Hetranenko

Senior Lecturer,

Department of the Natural Sciences and Mathematics Education and
Technologies

In-Service Training Institute

Borys Grinchenko Kyiv Metropolitan University, Ukraine

Summary: In this paper, the author thoroughly examines the external bisector of a triangle as an
important element in construction problems involving triangles. The author proposes original
methods for solving both classic constructive problems and original problems based on new
dependencies.
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problems,; homothety.

In 1937, in the journal "Mathematics in School," issues No. 5 and No. 6, an
article by V.B. Fursenko on triangle construction based on three elements was
published [1]. In his work, the author arranged all triangle construction problems in
lexicographic order, solved all problems with solutions, and listed all problems
without solutions, providing conditions under which the solution to each problem is
possible. For constructing a triangle based on three elements, the author used
triangle sides, altitudes, medians, internal bisectors, radii of inscribed and
circumscribed circles, and the triangle's perimeter. Alongside the internal bisector,
altitude, and median, the external bisector of the triangle holds a significant place,
which Fursenko inexplicably omitted. This article addresses new problems involving
the use of the external bisector of a triangle and expands the list of
construction problems, which were known to N. Rybkin (1916) [2] and |.I. Alexandrov
(1950) [3].

Problem 1.

(this is a well-known construction problem with a new geometric solution,
being published for the first time)

Construct triangle ABC given the elements a; hy; l,, where a is the side BC of
triangle ABC, h, is the altitude of the triangle drawn to side BC, [, is the internal
bisector of triangle ABC.

Given: AL; = l,- the bisector of angle BAC; AH, = h, - the altitude; BC = a -
side of AABC (fig. 1).

Construct: AABC.
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A
/,—
C Li H

Fig. 1

i B

Analysis:
1) INAABC, the bisector AL; = 1, divides angle BAC inhalf (¢BAL; = £CAL, = ﬁ).

2
2) AHy L BC, AH, = hg. Angle 2H; AL, =225 /AL, B = 90° — 1£2-£C)

3) ALY, is the external bisector of angle BAC; L}, € BC (fig. 2).

»
-

mﬂ
C Li B La

Fig. 2

4) Angle L{AL, = 90° (as the angle between the bisectors of adjacent angles

BAC and BAT).

5) The circle circumscribed around AABC has a tangent AQ to the radius R =

OA 1 AQ, where AQ is the radius of the Apollonian circle circumscribed around

|£B—2C]| |£B—2C|

ALy ALy (20AQ = 90° = £0ALy + £L,AQ = =2+ (90° — 252) (fig. 3).
A
0
Fig. 3
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6) CQ - tangent to the circle circumscribed around AABC; BQ - the external
part of the tangent to the circle circumscribed around AABC: (AQ)? = CQ - BQ.
Construction:

1. Construct Al;AH using a leg and a hypotenuse (AH; = hy; AL, =1,). We
obtain I, AH, = "B;m.

2. Construct AL AL, using a leg and an acute angle (AL, = l,; 2ALyL; =
"B;LCI). L,Q = QL, = AQ (the median drawn to the hypotenuse equals half the

hypotenuse). We obtain AQ (fig. 4).

Li 0 La
Fig. 4

3. Let BQ = x, then (4Q)? = (a + x) - x. Solve the equation and find the length
of segment BQ = x, thus obtaining point B.

4. From point B on the extension of L, L, mark off segment CB = a, and obtain
point C.

Triangle ABC is constructed.

Problem 2

(The geometric solution to this problem was proposed by V.V. Prasolov (2007)
(4])

Construct triangle ABC given the elements b; c; l,, where b and ¢ are the sides
AC and AB of triangle ABC, respectively, and [, is the angle bisector of angle ZBAC
(AL, = l,, ne L, € BC).

Given: : b; c; 1, (fig. 5).

Construct: AABC.

Fig. 5
Construction:

1. Construct segment AL;.
2. Construct circlesy; = (4;r =c¢) and y, = (4; R = b) (fig. 6).
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Vi

Li

Fig. 6

3. Point Ly serves as the center of homothety with the homothetic coefficient

k = —% = —% = —%. Extend segment AL, through point L, such that L,Q = l%c.
1
4. ALiBQ is similar to AL;CA because (% =2¢=2and £AL,C = £BL,Q.
1 1
Hence, BQ = % = c (fig. 7).
A
C L B

Q

Fig. 7

5. Construct circle y3 = (Q; r = ¢)The intersection of circles y; and y5 is point
B (y_1Ny_3=B), and the intersection of line BL; and circle y, is point C (BL; Ny, = C).

Triangle ABC is constructed.

Problem 3

(a new original problem)

Construct triangle ABC given the elements b, ¢, lywhere b and ¢ are the sides
AC and AB of triangle AABC, 1, is the external bisector of angle BAC (AL, = l;, where
L', € BC).

Given: b, ¢, I, (fig. 8).

Construct: AABC.
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Fig. 8

Analysis:
CLy
BL!,

1) By the property of the external bisector =§ (fig. 9).

La

VINAVH IHRVLVYINTLYN-OXMEID XIX BITINID

Fig. 9

2) From vertex B, draw BQ parallel to AC, then £BAC = £ABQ (as internal
alternate angles when AC || BQ, AB is a secant) (fig. 10).

C B La
Fig. 10

3) Triangle ABQ has £BAQ = 90° — 4 (since AL}, is the bisector of the external
2

angle £BAC), hence £AQB = 90° — % :
Triangle ABQ is isosceles and AB = BQ = c.
Alg _ b lg _ b
- Cc

We have = -
QLy

QL ~ ¢
1h-c
L, =<,
QL ="

)’ ]
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Construction:
Construct AL, = l; and point Q € ALy,
Draw circle S; with center A and radiusr =c¢ (4;r = c).
Draw circle S, with center Q and radiusr = ¢ (Q;r = ¢).
Sy NS, = B, circle §; intersects circle S, at point B.
Connect points B and Ly, forming line BLy,.

6. Circle S5 with center A and radius R = b (4; R = b) intersects line BL, at
point C.

Triangle ABC is constructed.

Problem 4

(@ new original problem)

Construct triangle ABC given the elements a, £B, l;,, where a is the side BC of
triangle ABC, £B = £ABC, 1, is the external bisector of angle ABC.

Given: BLy, =1, - the external bisector of angle 2ABC; BC = a; «B = £ABC
(fig. 11).

Construct: AABC.

U wN =

Lb

Fig. 11

Analysis:
BLj, is the external bisector, so £ABL), = 90° — % (fig. 12).

Therefore, 2CBL), = 2£CBA + 2ABL), = 2B + 90° — % =90° +

ACBL), : CB = a,BLj, = l,; ZCBL, =90°+ =,

4B
.

Lb

Fig. 12

Construction:

1. Construct triangle ACBL}, (given two sides and the angle between them).

2. Construct £CBA = «£B in triangle ACBL;,. Obtain point 4, which lies on side
CL).

Triangle ABC is constructed.
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Problem 5

(a new original problem)

Construct triangle ABC given the elements b, l,,l;, where b is the side AC of
triangle ABC, 1, is the internal bisector of angle BAC (AL, = lg; L, € BC), I is the
external bisector of angle BAC (AL, = lg; L}, € BC).

Given: b, 1, g (fig. 13).

Construct: AABC.

C Li B La
Fig. 13

Analysis:
Angle L AL, =90° (as the angle between the bisectors of adjacent angles).
Therefore, AL, AL}, is a right triangle, where AL, = l,, AL, =l are the legs.
Construction:
Construct AL, AL}, (given two legs).
Extend the hypotenuse L, L, beyond point L;.
Circley =(; r=b)n (L Ly) =C.
£CAL, = £L,AB = %. Extend ray AB from AL, at an angle of %.

. AB intersects L,L,, at B(AB n L,L,, = B.

Triangle ABC is constructed.

The next two problems involving the external bisector of a triangle's angle can
be resolved by applying solutions from Furstenko's list with detailed explanations.

Problem 6

(@ new original problem)

Construct triangle ABC given the elements h,, m,, l; where h, is the altitude
to side BC, m, is the median drawn to side BC, [ is the external bisector of angle
BAC.

Given: AM; = mg, CM; = M;B, AH, = h,, AH, 1 BC, AL, =1}, £BAL,, = 90° —
= (fig. 14).

Construct: AABC.

VINAVH IHRVLVYINTLYN-OXMEID XIX BITINID

U N =

C M Hi B La
Fig. 14
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Analysis:

1) AL, is the internal bisector of angle BAC (fig. 15).
2) LHyL A= LBCA+ £CALy = £C + 54 = 900 — 12C

2
3) £¢H,L,A = ¢£L,AH, = 'LB;Lcl, because AL,ALj, is right-angled.

A

C Li Hi B La

Construction:
1. Construct AH, L, A using the leg AL}, = l; and the cathetus AH, = h,. Obtain

CH LA =282
2. Construct AL;AH, using the cathetus AH; = h, and the acute angle L;AH, =

"B;‘Cl. Obtain AL, . For triangle ABC, AL, is the internal bisector of angle BAC, AL, =

lg.

3. Using the elements h,, mg, 1, construct AABC.

Triangle ABC is constructed.

Problem 7

(@ new original problem)

Construct triangle ABC given the elements l,, l;, r, where 1, is the internal
bisector of angle BAC, 1, is the external bisector of angle BAC, and r is the radius of
the inscribed circle in triangle ABC.

Given: AL, = lg, Ly € BC, AL, =1, L', € BC, IK; =,y = (I; IK, = r) (fig. 16).

Construct: AABC.

C L1 Ki B La

Fig. 16

Analysis:

1) Angle L, AL, = 90°, as the angle between adjacent bisectors.
2) AL, and AL} are the legs of triangle L, ALj,.

3) AH; L L;L, and AH, is the height of triangle AL, AL, (fig. 17).
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A

’_1
C Li Hi B La

Fig. 17

Construction:

1. Triangle AL, AL, can be constructed using its two legs, AL, and ALy. This
yields 2L L, A = £L,AH;.

2. Triangle AL; AH; can be constructed using AL, as the hypotenuse and L;AH,
as the acute angle, resulting in the leg AH,. For triangle ABC, AH; = h, is the height
drawn to side BC.

3. Using the elements h, l,, and r, triangle AABC can be constructed.

Triangle ABC is constructed.
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