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ABTOPAM TA YYHACHUKAM

LLlaHOBHI y4yacHUKuU KoHgepeHyii!

XIIl BceyKpaiHCbKa KOHpepeHLUia, maTepianm AKoi 3ibpaHi y ubomy 36ipHUKY, byna
3annaHoBaHa Ha 29 6epe3Hs mMuHynoro poky B HHI IHCTUTYT npomucnosux Ta b6isHec-
TEXHONOTiIN YKPAiHCbKOro Aep’KaBHOrO YHiBEpPCUTETY HayKu i TexHonorin (m. OHinpo).
Ane yepe3 Haa3BUYaMHiI nogii, wo po3snoyanuca 24 nwotoro 2022 poKy, OprkomiTeTom
6yno NpuHATE pilleHHA NPo nepeHeceHHs KoHdepeHuii Ha 2023 pik. Mi3Hiwe, 3rigHo
3asBKU OPrkoMiTeTy, KoHdepeHLUito b6yno BrkAwYeHo Ao nepeniky MOH mixHapogHux,
BCEYKPATHCbKMX HAyKOBO-NPAKTUYHMX KOHdepeHLin 3406yBayiB BMLOI OCBITU | MONOAMX
yyeHux y 2023 poui (nmct Ne21/08-9 Big 10.01.2023, y cnucky - Ne300).

Y notomy-6epesHi 2023 p. go onybnikyBaHHA 6yno npuitHATO 86 nybaikauin
(ctatTi, Tean ponosigeit), cepen AKMX € W AOBOAI OPUriHANbHI, 3 IHHOBALIMHUMM
NpPono3MuUiAMM 3 aKkTyanbHMX Npobnem, wo notpebytoTb po3s’A3aHHA. [ABi nybnikauii
HaAZinwWANo Big Koner 3 TexHIYHOro yHiBepcuTeTy M. BapHa, 3 AKMM OPrKOMITET NiATPUMYE
6aratopiyHi (3 2005 p.) CTOCYHKM B YaCTUHI opraHi3auii Mi*kHapoAHUX KOHbepeHUin Ta
CTa’KyBaHHA 33 Mi’)KHAaPOAHUMM NpPOrpamamMmu NPodecinHOro PO3BUTKY.

3a cTanot Tpaamuieto peaaKuiiHoo paaoto 36ipHMKa NPUAINAETLCA 3HAYHA yBara
AKOCTIi Nybnikauin — AK y 4YacTUHIi 0POPMNEHHA, TaK i WOA0 AOTPUMAHHA MPUHUMNIB
aKagemiyHoi A06poYecHOCTi Ta KOPEKTHOCTI 3ano3uMyeHb 3 HaYKoBUX POBIT iHLWMX
asTopiB. Cnig 3a3HauMTK, WO NONPU AEMOKPATUYHE CTAB/IEHHA pefaKuiMHOoi paau Ao
3MicTy nybnikauin, Aekinbkom aBTopam 6yn0 BiAMOB/IEHO B NPUNOMI MaTepianis.

Yepe3s obmexkeHi MOXAMBOCTI WOAO0 BWAAHHA ApPYKOBaHOI Bepcii 36ipHUKa,
OprkomiTeTom 6yno nNpuUmMHATE KOMMNPOMICHE pPilLeHHA WoA0 MOro BUNYCKy y dopmari
«eNeKTPOHHEe BUAAHHA», ane i3 HafJaHHAM BUAABLEM MiIXXHAPOAHOIN0 KHUMXKKOBOIO
iHoekcy ISBN Ta po3miweHHAM Ha CTOpiHUi OpraHisatopa 3 MOX/AMBICTIO BiNbHOrO
nepernaay Ta 3aBaHTaXKeHHA.

Bncnosntoemo BAAYHICTb BCIM aBTOPAM, AIKi HE 3BaXKakOUM Ha HEMPOCTi YacK, 3HANLIAK
MOM/IMBICTb MiAroTyBaTM Ta HaAiCNaTU Ha aapecy OPrkoMiTeTy KoHdepeHUjii maTtepiann ana
nybnikauii B 36ipHUKY. 3Ha4YHaA YaCTMHA MaTepianiB — UEe OKpPeMi pe3ynbTaTv BUMYCKHUX
KBanidikaLinHUX pobiT Ha cTyniHb 6akanaBpa Ta marictpa, GparmeHTU HayKOBUX AO0CNIAKEHb
ACNipaHTIB Ta MONOAMX BYEHMX, Pe3YyIbTaTh TBOPUMX MOLLYKIB, CMiNNBI iAel Ta rinoTesu.

fONoBHMM 3aBAAHHAM OPrKOMITETY 3a/IMWAETbCA 3abe3neyeHHA BiAMNOBIAHOCTI
OpraHi3auiiHOro Ta HayKOBOro pPiBHIB NpoBeAeHHA KOHdepeHUii B byap skomy dopmari,
HaBIiTb B CKNAAHNX YMOBaX BOEHHOIO CTaHYy.

Oprkomirer
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TO AUTHORS AND PARTICIPANTS

Dear conference participants!

The XIII All-Ukrainian Conference, the materials of which are collected in this
proceedings, was scheduled for March 29 last year at the Institute of Industrial and Business
Technologies of the Ukrainian State University of Science and Technology (Dnipro). But due
to the extraordinary events that began on February 24, 2022, the organizing committee
decided to postpone the conference to 2023. Later, according to the application of the
organizing committee, the conference was included in the list of International, All-Ukrainian
scientific and practical conferences of students of higher education and young scientists in
2023 (letter No. 21/08-9 dated January 10, 2023, in the list - No. 300).

In February-March 2023, 86 publications (articles, theses of reports) were accepted
for publication, among which there are quite original ones, with innovative proposals on
current problems that need to be solved. Two publications were received from colleagues
from the Technical University of Varna, with whom the organizing committee maintains
long-term (since 2005) relations in terms of organizing international conferences and
internships under international programs of professional development.

According to a long-standing tradition, the editorial board of the collection pays
considerable attention to the quality of publications - both in terms of design and
compliance with the principles of academic integrity and the correctness of borrowings from
the scientific works of other authors. It should be noted that despite the editorial board's
democratic attitude to the content of the publications, several authors were refused to
receive materials.

Due to the limited possibilities of publishing a printed version of the collection, the
organizing committee made a compromise decision to release it in the "electronic edition"
format, but with the provision of the international book index ISBN by the publisher and
placement on the organizer's page with the possibility of free viewing and downloading.

We express our gratitude to all the authors who, despite the difficult times, found
the opportunity to prepare and send to the conference organizing committee the materials
for publication in the collection. A significant part of the materials are separate results of
final qualification papers for bachelor's and master's degrees, fragments of scientific
research by graduate students and young scientists, results of creative searches, bold ideas
and hypotheses.

The main task of the organizing committee remains to ensure that the materials of
the conference correspond to its status and tasks, to stimulate and maintain the appropriate
organizational and scientific levels of holding the conference in any format, even in difficult
conditions of martial law.

Organizing Committee
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BU3HAYEHHS AKOCTI BOJH IIOBEPXHEBUX BOJHUX OB’€KTIB
3A TOIMTOMOTI'OIO EHTPOIIIMHOI'O IHAEKCY AKOCTI BOAU

YAcnipanmxa C.A. Kosanenxo
Ylpog., ooxm. mexn. nayx P.B. Ilonomapenio
2 [Ipogp., doxm. mexn. nayk O.B. Tpemvsaxoe
'Hayionanvnuii ynisepcumem yusinornozo zaxucmy, m. Xapkie
?Hayionanvnuil asiayiiinuii ynigepcumem, m. Kuie

[HAEKC SKOCTI BOJU MOKE OyTH BUKOPUCTAHUM JIJIsl BUSHAUYECHHSI PUATHOCTI
BOJHOIO CEpPEAOBMINA JUIsl PI3HUX I, TaKMX $K MHUTHA BOJa, PUOAIbCTBO,
peKpearliiina aisuibHICTG 1 T.1. 1{e monmomarae omiHATH 3arpo3y JJis 340pOB's oAk
Ta €KOCHUCTEM. 3a pe3yJbTaTaM{ BHUMIPIOBAaHHS BOJHHUX MapaMeTpPiB BUKOHYIOThH
pO3paxyHKH Ta TOPIBHIOIOTH 31 CTaHAApTaMH, sIKI PETyNIOI0Th SKICTh BOAH B
3aJIeKHOCTI BiJl ii mpu3HaueHHs. CucTeMa eKOJIOTIUHOI OLIHKU SIKOCTI MTOBEPXHEBUX
BOJI Ma€ CiM KaTeropii Ta Im’siTh KJaciB akocTi Boau: I kiac 3 ofHiero kareropiero(1)
nyxe uucTi; [l kinac — ducti 3 1BoMa kaTeropisiMu: 4ucTi (2) ta gocuth yucTi (3); 11
KJac — 3a0pyJaHeHi, 3 JBOMa KareropisMmu: ciabo 3a0pyaHeHi (4) 1 mOMipHO
3a0pyaHeHi (5); IV kmac 3 onHiero kareropiero (6) — OpyaHi; V kiac 3 OfHIErO
kateropiero (7) — ayxe OpyaHi Biamoigao n0 Bumor CanlliH 2.2.4-171-10 [1].

BuznaueHHs 00’€1HAHOT €KOJIOTTYHOI OI[IHKHM SIKOCTI MOBEPXHEBUX BOJ IS
MEBHOT'O BOJIHOTO 00’ €KTa MOJISAraE B 00UMCIICHH] IHTErPAIbHOTO 200 €KOJIOTIYHOTO
iHaekcy (l,) 3HaueHHA EKOJOTIYHOTO 1HJIEKCY SKOCTI BOJM BHU3HAYAETHCSA 32
dhopmyIioro:

| - I, +1,+1;

: 3 (0)

ne I — 1HAEKC conboBOro ckiany; l» — Tpodo-canpoOioNoTiuHul (€KOJIOTOo-
caHiTapHU) 1HIEKC; /3 — IHAEKC crenudIYHUX MOKa3HUKIB TOKCUYHOT ii.

Joro mOLiTbHO BUKOPHUCTAHHS Y BHIAJKY, KOJNM 3py4Hillle KOPUCTYBATHCH
OJIHO3HAYHOIO  OIIHKOK: JUIs  IJIJAHyBaHHS  BOJIOOXOPOHHOI  JISTBHOCTI,
OTIPAIIOBAaHHS BOJOOXOPOHHUX 3aXO[IB, 3MIMCHEHHS E€KOJOTIYHOTO Ta €KOJIOTO-
€KOHOMIYHOTO palOHYBaHHS, €KOJIOTTYHOTO KapTorpadyBaHHS TOIIIO.

JUis  KOMIUJIEKCHOi OIHKMA €KOJIOTIYHOTO CTaHy IOBEPXHEBUX BOJ
BUKOPUCTOBYEThCS CHTpOMiiiHMIA 1HIeke sikocTi Boau (G). EnTpomiiiHui iHICKC
SIKOCT1 BOJAM € OJTHUM 3 METO/IIB OIIIHKH SIKOCT1 BOJH, SIKUM BUKOPUCTOBYETHCS JJISI
BU3HAQUEHHS  €KOJIOr1YHOI  CTaOlIbHOCTI  BOJHOIO  €KOCHUCTEMH.  [HIEKC
BUKOPUCTOBYETHCS AJI OLIHKHU SIKOCTI BOJIM B PI3HUX BOJIOMMAXx, TaKUX SIK PIYKH,
o3epa, CTaBKM Ta iHIII. BiH 3a0e3nedye MOXIMUBICTh MOPIBHAHHS PI3HUX BOJONM
MIK COOOO Ta OLIHIOE €KOJIOTIUHY CTa01IbHICTh BOJHUX €KOocucTeM. 3HaueHHs G-
GyHKIIT MOKa3yloTh, 1[0 caMe Ta B sIKIA Mipi mepeBaxae y cucrtemi. Hanpuknan,
akimo G < 1 — B CTPYKTypl CUCTEMH MEpPEBAXKAE MOPAIOK, B IHIIOMY BUTIAAKY, KOJIH
G > 1, — nmepeBaxae xaoc. [Ipu G = 1 xaoc 1 mOpAI0K YpiBHOBAXYIOTh OJIHE OJTHOTO
Ta CTPYKTYpHA OpTaHi3allisi CHCTEMH € PIBHOBAXKHOIO.
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Hns BukoHaHHs po3paxyHky |, H ta G

00UYHCITIOBAJILHUM aJITOPUTMOM [2].

CKOpHUCTAEMOCA HACTYIIHHUM

1. Bu3HavyaeTbcsl YUCIIO MEPEBUIICHh HOPMATHUBY i-i pEUOBUHU (TIOKa3HUKA

SIKOCT1 BOJIN) 1.

2. OuiHIOETHCs 3araibHa cyma nepesuiens Hopmatusy (N): N =>'n.

3. O6uucmoetses log, N, nlog, n, > nlog, n

4. Po3paxoByeThes reoekosioriuaa cuutporis / (2) ta earpomiro H (3).

| _>.nlog,n

N

H=Ilog, N -

5. Bu3HauaThcs eHTpOMmiHMN iHAeKC SKOCTi Bogu G (4).

c="

BIIMIOBIIHO.

()

(3)

(4)

Jlns pidok, siki BXonATh A0 OaceliHy piuku JHinpo, a came Ilcen, Camapa,
Cymna, Ceilim, Bopckiia, JlecHa 0ysio po3paxoBaHO €HTPOIIiTHI 1HAEKCH SKOCT1 BOJIU
3a 2020 pik mo cemu nokazHukam (bCK, po3umHeHuil KUCEHb, 10HH aMOHIIO,
HITpaTU Ta HITPUTH, cyibdpaTu Ta Qocdarn). [ani 3aneceno mo tabmmup 1 — 6

Taboauus 1 — Po3paxyHkH eHTPONiliHOTO iHAEKCY SIKOCTI BOAU

nais piuku Icea pis 2020 poxky

3HaueHHs I11 112 13 114 I15 I16
N (3aranpHa cymy nepeBHILEeHb HOPMATHBY) | 9 13 15 11 14 14
log2 N 3,17 | 3,7 3,907 | 3,459 | 3,807 | 3,807
Y nlog2n 12 20,755 | 24,755 | 14,755 | 22,755 | 22,755
I (reoexonoriyHa CHHTPOTITIA) 1,333 | 1,597 | 1,65 1,341 | 1,625 |1,625
H (entpormist) 1,837 2,104 | 2,257 |2,118 | 2,182 |2,182
G (eHTpOMIWHUN 1HACKC SIKOCTI BOJH) 1,377 11,318 |1,367 |1,579 | 1,342 | 1,342

Taboauus 2 — Po3paxyHKkH eHTPONIHOIO IHAEKCY SIKOCTI BOAU
nJa piuku Camapa nuist 2020 poxky

3Ha4YeHHs I11 112 13
N (3aranpHa cyMmy NepeBHILEHb HOPMATHBY) 17 20 12
log2 N 4,087 | 4,322 3,525
Y nlog2n 32 36,755 14
I (reoekomoriuaa CHHTpOTIIs) 1,882 | 1,838 1,667
H (entporist) 2,205 | 2,484 2,418
G (eHTpOMIWHMM 1HIEKC SIKOCTI BOJM) 1,171 | 1,352 2,073
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Ta6auus 3 — Po3paxyHKH eHTPONIiHOTO iHAEKCY AKOCTI BOAM
s piuku Cyna nost 2020 poky ags 2020 poky

3HayeHHs I11 112 I13 114
N (3arayibHa CyMy MEpEBUIIICHb HOPMATHBY) 12 9 12 8
log2 N 3,585 3,17 3,585 3
Y nlog2n 20,755 |12 18 8
I (reoexonoriyHa CHHTPOITIS) 1,723 1,333 15 1
H (enTpormis) 1,855 1,837 2,085 2
G (eHTpOMIWHUN THACKC SIKOCTI BOJH) 1,073 1,377 1,39 2

Taoauus 4 — Po3paxyHk eHTPONIAHOIO iHAEKCY SIKOCTi BOIH

nJis piuku Ceiim 1uis 2020 poky

3HaueHHs I11 112 13 114
N (3arampHa cyMmy mepeBHUILEHb HOPMATHBY) 12 8 8 6
log2 N 3,585 3 3 2,585
Ynlog2n 20,755 8,755 | 12,755 10
I (reoekomoriuaa CHHTPOTITIS) 1,73 1,094 1,594 1,667
H (enTportist) 1,573 0,971 1,406 0,918
G (eHTpOMNIWHMM 1HIEKC SIKOCTI BOJIH) 1,073 1,741 0,882 0,551

Taboauus S — Po3paxyHkH eHTPONIHOIO IHAEKCY SIKOCTI BOAU

1A piuku Bopekia puist 2020 poxky

3HayeHHs I11 112 13 114
N (3aranpHa cyMy NepeBHILEHb HOPMATHBY) 13 10 14 13
log2 N 3,7 3,322 | 3,807 |3,7
Y nlog2n 19,51 10,755 | 22,755 | 19,51
I (reoekomoriuna CHHTpOMIs) 15 1,075 1,625 15
H (entpormist) 2,2 2,246 2,182 2,2
G (eHTpOMIWHUHN THACKC STKOCTi BOJIH) 1,466 2,089 1,342 1,466

Ta6auus 6 — Po3paxyHkH eHTPONIHHOIO iHAEKCY IKOCTI BOAU

nJs piuku [lecHa

3HaueHHS IT1 12 113 114 I15 I16
N (3araipHa cyma rnepeBUIIeHb HOPMATHBY) 9 24 7 25
log2 N 3,17 | 4,585 | 2,807 4,644
Ynlog2n 16 76,028 | 12,755 |16 | 79,549 | 16
I (reoexonoriyHa CHHTPOTITIA) 1,778 | 3,168 1,822 2 3,182 2
H (enTtporris) 1,392 [ 1417 (0,985 |1 1462 |1
G (eHTpOMiWHUN THACKC SIKOCTI BOJH) 0,783 | 0,447 |0541 |05 |0,46 0,5
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OTtpuMaHi pe3ynbTaTH aHai3y €KOJOTIYHOTO CTaHy IMOBEPXHEBUX BOIHUX
00’€KTIB 3a JOMOMOTOI EHTPONIMHOTO I1HJEKCY CBig4aTh, 10 OCHOBHUMH
3a0pyHIOBaYaMU BOJU IMOBEPXHEBUX BOJHHUX 00 €KTIB € 10HW aMOHIIO Ta HITPUTH,
y piuni Camapa Takoxx 1 cynbpaTd Ta XJopuad. BoHM MOXYyTh HEraTHBHO
BIUTMBATH HA 370pPOB’S JIIOAWHU BHACIIJOK KAHIIEPOTCHHOI Ta MyTareHHoi mii, a
TaK0X MPUCKOPIOBATH €BTPOPIKAIIIO0 BOAOTOKY.

Jlyis BU3HAUYEHHS KOMIUIEKCHOI OIIHKM SIKOCTI BOAM, OMajiB ab0 IPYHTY Y
CBITI TaKOX IIHPOKO 3aCTOCOBYEThCS iHAEKC 3a0pyaHeHHs Hemepora (NPI). Bin
BpaxoBye Kinbka (paKTOpiB, TAKUX SK TUI 1 KUIBKICTh 3a0pyIHIOIOUHX PEYOBHH,
MICIIE€ Ta TPUBAIICTh BIUIUBY [3]

Jns  BusHaueHHs sAkocTi Bojau [lumxai-TuOercbkomy 1IaTo  OyJo
ylIoCKoHalieHo 1iHAekc HemepoBa, sikuii Oyae BpaxoByBaTH MaKCHMalbHI Ta
cepeiHi 3HaUeHHs okpemoro (akropa [4]:

NP1 —WQI = i | max (13)

ne C; — KOHIIGHTpaIlisl MiKpoeJleMeHTa y 3pa3Ky BOJH; Sj— I'PAaHUYHO JOIMYCTUME
3HAYEHHS MIKPOEJIEMEHTA Y 3pa3Ky BOIU.

Jms  maHoro mnoka3HWKA BHAUISIOTH II'SITh KJIACIB SKOCTI BOJM: YHCTI
(NP<0,7), nocuth wumcti (0,7-1,0), cmabo 3abpymnueni (1,0-2,0), momipHO
3a0pyaHeHHi (2,0-3,0) 1 cubHO 3a0pyaHeHi ( NP>3,0).

3aCTOCOBYIOUYM Pi3HI METOAUKUA [JIsl PO3PAXyHKIB 1HAEKCIB SIKOCTI BOIHU
OTpUMaH1 Pe3yiabTaTH MOXYTh BIJIHOCUTHCS JO PI3HUX KJIACIB, 110 MPU3BOJUTH JI0
TOTO, 110 OJIHI 1 T1 X caMi JOCIIKyBaHl BOJHI 00 €KTH BIAHOCATHCS N0 PI3HUX
KaTeropiii Ta KJacis.

Hocunannus
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