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JUSTIFICATION OF THE RELEVANCE OF A COMPLEX
ASSESSMENT OF THE ARTILLERY IMPACT ON THE
ENVIRONMENT CONDITION AS A COMBAT ACTIONS RESULT

Introduction. The ecologically safe state of all components of the
environment —atmosphere, hydrosphere, and lithosphere — in peacetime is subject
to intensive technogenic influence as a result of man's industrial, commercial, and
everyday household activities. Complex assessment of indicators of such
influence on the basis of the results of theoretical and experimental studies allows,
firstly, to establish the real level of indicators of ecological safety (ES) of
environmental components and, secondly, to form appropriate lists of
recommendations for reducing the negative consequences of anthropogenic
negative impact on these components. The picture of such a load on all
components of the environment during the active phase of a military conflict with
the massive use of artillery of all types and other means of destruction containing
explosive substances in terms of both qualitative and quantitative characteristics
is fundamentally different [1-14]. The same applies to the nomenclature and
possible methods and means of comprehensive assessment of such an impact.

Purpose of the study. Justification of the relevance of carrying out a
complex assessment of the impact of the use of artillery on the state of
components of the environment as a result of combat actions as a prerequisite for
the developing of appropriate environmental protection technology (EPT), which
will be used during the period of post-war reconstruction of critical infrastructure,
production and agro-industrial complex, housing fund of the country.

Object of the study. The effect of the use of artillery on the condition of
the environment components as a result of combat actions.

Subject of the study. Quantitative and qualitative indicators of the object
of the study as components of a complex assessment and the management
function of the EPT.

Presentation of the main research material. During a full-scale military
conflict, the negative impact on all components of the environment significantly
intensifies and changes its nature, both qualitatively and quantitatively. It is a
well-known fact that at the current stage of the development of military art, the
main means of defeating the enemy (both manpower and elements of material and



technical support) both at the tactical and strategic levels is artillery.

The use of all types of artillery during the so-called hot phase of a modern
high-tech military conflict leads to the appearance of significant consequences for
the ecologically safe state of the atmospheric air (in the short term), since when
shots are fired from weapons and projectiles explode, gaseous and aerosol
products of oxidation-reduction reactions, the reagents of which are the
appropriate types of explosive substances. Similarly, when a projectile hits a
target, in the event of its damage, combustion products of the target's elements
also enter the atmosphere, and in the case of a miss or no impact, particles of the
dispersed phase of aerosols also enter the atmosphere.

But more dangerous are the consequences of falling into the hydrosphere
(surface water bodies) and the lithosphere (soils) of component exploded or
unexploded projectiles, elements of their packaging, and spent ammunition
casings, since these pollutants and solid waste will cause a negative impact in the
long term.

The chosen direction of studies becomes especially relevant during the
period of post-war reconstruction of critical infrastructure, industrial facilities and
housing fund, which should be accompanied by humanitarian demining of the
relevant territories, eliminating the remains of both the ammunition itself and the
remains of the targets hit by them — these are the tasks that will be faced by the
units of the State Emergency Service of Ukraine (SES of Ukraine).

Particular attention should be paid to the fact that the scales of application
of all types of artillery are from units to tens of kilometers, the geographical
coordinates of their moving and stationary targets, their nomenclature and
placement of relatively significant elements of the components the environment
is of a random nature, a significant variety of artillery units, ammunition for them,
as well as the fact that data on the use of artillery and its results are a secret in
wartime and can be lost and therefore revealed research will be exploratory in
nature.

Thus, the results of a complex assessment of the impact of the results of the
use of artillery in the theater of combat actions on all components of the
environment will be determined by a number of various factors and will require
an innovative scientifically based approach (which will constitute the scientific
novelty of the results obtained), and developed on based on them, the
recommendations on reducing the negative consequences of the use of artillery
will be suitable and useful for practical application in the activities of the units of
the SES of Ukraine, which constitutes the practical value of such a scientific
product.

As a result of the analysis of literary sources [1-14], the following research
plan was developed for the implementation of a complex assessment of the impact
of the use of artillery on the condition of the components of the environment as a
result of combat actions as a prerequisite for the developing of the appropriate
EPT, used during the post-war period of reconstruction of critical infrastructure



objects, the industrial and agro-industrial complex, housing fund of the country.

Step 1. The state of the issue regarding the study of the impact of combat
actions on the state of the environment. It provides for: 1.1. analysis of literary
sources by research topic; 1.2. analysis of the peculiarities and results of the use
of artillery in combat actions retrospect; 1.3. analysis of the features and results
of the use of artillery in the Russian-Ukrainian war.

Step 2. Use of artillery and artillery ammunition during combat actions as
a factor of environmental pollution. It provides for: 2.1. analysis and description
of environmental hazard factors when using artillery; 2.2. analysis and selection
of methods and instruments for theoretical and experimental research of the
impact of artillery use on the ecologically safe state of the environment; 2.3.
description of the impact of the use of artillery on the eco-safe state of the
biosphere.

Step 3. Study of the influence of artillery in the Russian-Ukrainian war on
the state of the hydrosphere, lithosphere and hydrosphere of Ukraine. It provides:
3.1. study of the impact of the use of artillery on the ecologicaly safe state of the
atmosphere; 3.2. study of the influence of the use of artillery on the ecologically
safe state of the hydrosphere; 3.3. study of the impact of artillery use on the
ecologically safe state of the lithosphere.

Step 4. Recommendations on reducing the negative consequences of the
use of artillery in the Russian-Ukrainian war. It provides for: 4.1. analysis of
known tools to provide a complex assessment of the impact of artillery use on the
ecologically safe state of the environment; 4.2. implementation of a complex
assessment of the impact of the use of artillery on the eco-safe state of the
environment; 4.3. formulation of a list of recommendations for reducing the
negative consequences of the use of artillery in the Russian-Ukrainian war.

Conclusions. Thus, the relevance of the study on the chosen topic is
determined by the urgent practical problem of protecting the components of the
environment (atmosphere — in the short term, and hydrosphere and lithosphere —
in the long term) from the negative technogenic influence of environmental hazard
factors, the source of which is the applied artillery in combat operations. This
direction of research was chosen taking into account the perspective of applying
the theoretical and practical results of such research to solve the problems that
will be posed to the SES of Ukraine during the post-war period of construction of
critical infrastructure objects, industrial objects and housing fund projects.
Therefore, taking into account the above considerations, it can be unequivocally
stated that the chosen research topic is relevant and promising.

Used information sources:
1. Derevianchuk A.Y. Fundamentals of the structure of artillery guns and
ammunition: textbook. Sumy : Sumy State University, 2011. 716 p.
2. The use of units of engineering troops in combat. Methodical manual.
Ministry of Defense of Ukraine. Kharkiv : MTF NTU «KPI», 2008. 96 p.



3. Guidelines for the use of engineered ammunition in the Ministry of
Defense of Ukraine and the Armed Forces of Ukraine; Ministry of Defense of
Ukraine. Kyiv : Publishing house of the Ministry of Defense of Ukraine, 2010.
314 p.

4. Tactics. Textbook / V.V. Vyshniakov, G.A. Drobakha, A. A. Kalensky,
E. B. Smirnov. Kyiv : Publishing and printing center «Kyiv Universityy, 2009.
274 p.

5. Russian mines. A soldier's guide / edited by V.G. Gluza. Kyiv:
Information mouthpiece of Ukrainian sappers, 2018. 272 p.

6. Rock destruction and blasting safety: textbook / V.V. Korobiychuk,
V. O. Sokolovskyi, S. S. Iskov. Zhytomyr: ZhSTU, 2019. 332 p.

7. Destruction of rocks by explosion: textbook / G. A. Symanovich,
O. E. Khomenko, M. M. Kononenko. Dnipropetrovsk : NMU, 2014. 207 p.

8. Decomposition reactions of explosives. Methodical recommendations
for independent study of the topic in the discipline «Fundamentals of the
chemistry of energy-saturated substancesy for students majoring in 161 Chemical
Technology and Engineering / O.Y. Svetkina, E. B. Ustymenko, O. B. Netyaga,
G. V. Tarasova. Dnipro : NTU «Dnipro Polytechnicy, 2020. 20 p.

9. Identification of missile and rocket weapons of the Russian Federation:
manual / V.M. Korotaev, R.S. Kirin, M. M. Kushnir, A.S. Klochkov,
0. V. Ovcharov, O. S. Zhugan. Dnipro : Dnipropetrovs'k Scientific and Research
Center of the Ministry of Internal Affairs, 2022. 134 p.

10. Akhavan J. The Chemistry of Explosives: Edition 4. London : Royal
Society of Chemistry, 2022. 204 p.

11. Special explosive technologies in geoengineering: Monograph /
V. V. Boyko, A. L. Gan, O. V. Gan. Kyiv : Igor Sikorsky Kyiv Polytechnic Institute,
2022. 316 p.

12. Development and implementation of emulsion explosives in quarries of
Ukraine / ed. by V. P. Kuprin, I. L. Kovalenko. Dnipropetrovsk : SHEI USUCT,
2012. 43 p.

13. Stetsiuk E. I. Methods of prevention of emergencies associated with the
threat of explosion of a small explosive object: Candidate of Technical Sciences
dissertation, specialty 21.02.03 — Civil Defence. Kharkiv: NUCDU, 2019. 168 p.

14. Kobets M. V. Explosives in forensic explosive examination //
Criminalistics Bulletin. 2007. Ne 2 (8). C. 50-53.

10



SMICT

Chukhlib Yu.

APPROACHES TO THE FORMATION OF ESG-STRATEGY FOR

OIL AND GAS COMPANIES. ..., 3
Danchenko Yu. M., Kondratenko O. M., Nikulesko D. S., Nikulesko A. O.
JUSTIFICATION OF THE RELEVANCE OF A COMPLEX

ASSESSMENT OF THE ARTILLERY IMPACT ON THE ENVIRONMENT
CONDITION AS A COMBAT ACTIONS RESULT .......ocviiiiiiiiiieen, 7
Glibovytska N. I.

PHYTOCENOTIC DIVERSITY OF GRASS COVER UNDER

TRANSPORT LOADING CONDITIONS. ...t 11
Kurhaluk N., Tkachenke H., Lukash O., KaminskiP.

BIOMARKERS OF OXIDATIVE STRESS IN THE BLOOD

OF WHITE STORK (CICONIA CICONIA) NESTLINGS

INHABITED CONTAMINATED REGIONS. ... 14
Petrushka K. 1., Warchot J., Petrushka I. M., Malovanyy M. S.
ENVIRONMENTAL RISKS OF THE CONSEQUENCES OF

MILITARY ACTIONS OF THE RUSSIAN FEDERATION IN UKRAINE....18
Polituchyi O.

IMPROVEMENT OF TECHNICAL MEANS OF PREPARATION

AND PROCESSING OF DRILLING MUD........cccoiiiiiiii i 21
Telyma S. V.

THE MAIN REASONS AND FACTORS OF GROUND WATERS
FLOODING OF INDUSTRIAL- URBAN AGGLOMERATIONS............ 23
Tkachenko H., Kurhaluk N., Lukash O.

LIPID AND PROTEIN OXIDATION IN VARIOUS TISSUES OF

SEA TROUT (SALMO TRUTTA M. TRUTTA L.) WITH CLINICAL

SIGHTS OF FURUNCULOSIS FROM THE BALTIC SEA BASIN............ 27
ApasiH II. A., Kapnenko 1O. O.

MAKPO®ITU PIUKU CTPMXKEHD V MEXKAX TEPUTOPII

PJIII «SUTIBLLIUHAY, IX BIOIHAUKALIIMHI BIACTUBOCTI TA
SHAUYEHHA YV INJITPUMAHHI I'T/TPOEKOJIOI'TYHOI'O PEJXKUMY ....... 31
Axmerosa K. B., Koumap I. M.

BIUIMB BIMCHKOBUX I[IP'I HA TEXHOT'EHHO-EKOJIOTTYHUI

CTAH MICTA MAPIVYIIOJIb )IOHELU)KOI OBJIACTI.......ccooeiiiieeee 34
Benynkosa O. O., Crarauk I. 1., MypaBunens A. O.

PO3MIPHE PIBHOMAHITTA KOPOIIOBUX PUb

VY PIYKOBIM EKOCHUCTEML..........uuiiiiiiiiiiiiie e, 37
beaokons K. B.

JUKEPEJIA 3ABPYITHEHHA ATMOC®EPHOI'O ITOBITPA

MICTA 3AITIOPIXOKS ®OPMAJIBAELTAOM. ... 41

335



bopenska 1. 1O., Pomanwk O. 1., Hlesunk-Koctiok JI. 3., lxypa H. M.
BUKOPUCTAHHSA EHEPTETUYHUX KYJIBTYP I

PEMEJIIAIIIMHUX TEXHOJIOI'TA JJI49 BIJTHOBJIEHHS IPYHTIB. ...... 44
Bbocwok A. C.

OCOBJIMBOCTI 3BACTOCYBAHHA PEATEHTHUX METO/IIB

OUYMCTKU CTIHHUX BOA Y 'AJIY3I ITPMIIAIO- TA
MAIINHOBYIIYBAHHI. ..., 47
bpenyn B. 1., Mukoaaiyuk T. L.

OCHOBHI PE3VJIbTATU AHAJII3Y IIEPCIIEKTUB PO3BUTKY
CUCTEMM YIIPABJIIHHA BIJIXOJJAMU OHIIIHSAHCBKOI TT ............ 50
Byanik C. B.

3ABE3IEYEHHS 3AXO/IIB 3 AJAIITALIII TEPUTOPII KPATHU

J10 3MIH KIIIMATY I'IJIPOMETEOPOJIOI' TYHOIO IHOOPMAIIIETO....52
Bopooiiosa B. 1., Bacuases I'. C., Tpyc I. M.

JOCIJIKEHHA EJIEKTPOXIMIYHUX XAPAKTEPUCTHUK
CUHTE3OBAHUX IOHHUX PIIIVH...... ..o 56
I'anaxTtionoB M. C., I'anomenko O. M.

CTAH ABTOMOBIJILHOTI'O ITAPKY YKPAIHM V PO3PI31 TEPMIHY
EKCIUTYATALIT (HA TIPUKJIAI M. KPUBUM PIT) ..o, 59
I'anon 1O. K., Tperyoos . I'., [lonomapenko P. B., Cieny:xuikos €. /1.,
Yupkina M. A.

CHUHTE3 KATOAHOI'O MATEPIAJLY 3 IIIJIBUILIEHUMUA
OYHKUIOHAJIbBHMMHU BJIACTUBOCTAMMN 1A
EJIEKTPOXIMIYHOI'O OUUILIEHHA CTIUHUX BO........coviveenaen. 63
I'oaik FO. C., Cepra T. M.

IHCUHEPALIA TBEPAMX [IOBYTOBUX BIAXOMAIB SAK ITPOLHEC
OTPUMAHHA TTAJIMBA . ... e, 67
I'opnocraas C. A., I'opoans /1. I'.

AHAJII3 ITPOLHECY BIOJIOI'TYHOT'O OUUIIEHHA CTIUHUX BO/|

Y PETEHEPATOPI AEPOTEHKA. ... 70
I'opoOeus H. B., 'anbuenko 3. C.

MOHITOPUHI" ATMOC®EPHOI'O TTOBITPA I'T'PHUYO/JJOBYBHUX
PET'TOHIB — ITHOOPMAIIIMHA OCHOBA YITPABJIIHHA IX
EKOJIOTTHHOIO BE3ITEKOIO. ... 73
JApanuus JI. M., Kogpanosa O. B.

AHAJII3 CTAHY TA ITEPCIIEKTHUBHI TPEH/IN PO3BUTKY
BITUN3HAHOI'O PUHKY AEAKNX BUIIB BIOITAJIMB..................... 77
Kognip B., IOxumuyk IO. I1.

[TEPCITIEKTHMBU BITPOBAJIXKEHH S EKOJIOT'TYHOI OCBITU

TA Il EOGEKTUBHICTb YV CYYACHUX PEAJIISIX YKPAIHMU. ............... 80

336



3iapari [Iapica, CaBuubka bap6apa Kpoxmanbs-Mapuak bap0apa,
Bamo6oas B. B., Bamo6oas C. O.

BUJIAJIEHHS TOKCMYHHNX BAXKNX METAJIIB

BIOCOPBEHTAMMU 3 MYHILUITAJIbHUX, ITPOMUCJIOBUX

[ DAPMALEBTUYHUX CTIHHUX BOJ. ..., 83
IBanenko H. II.

EKOJIOT'TYHA I EKOHOMIYHA E®EKTUBHICTD EKCITJTY ATALIIT
EJIEKTPOMOBIJIIB. ..., 87
Iznamuwun B. B., Dicax T. H., Iznamuwun M. b., Iznamuwun A. B.
JOCIIIIPKEHHA 3B’ A3KIB I'EO®ISMYHUX T1OJIIB ¥
3AKAPITATCBKOMY BHYTPIIIHBOMY ITPOI'MHI:

EKOJIOI'THHI ACIIEKTH ...t 91
Icuiok C. 1O., Tpemoyc 1. B.
BIOIHANKALIA BOAHOI'O CEPEHNOBUIIA. ... 96

Kauainkesuu O. B., Kajginkesuu O. M., Kysquk O. M., UiBanos B. /I.,
Kouenko O. B.

MAT'HITOKEPOBAHI COPBEHTH HA OCHOBI XITUHY KOMAX
JUJIA OUMCTK HABKOJIMIIHBOI'O CEPE/IOBUILIA BIJ]

3ABPYTHIOBAUIB PIBHOI ITPUPOU. ..., 08
KooOepnuk B. C.
NEKAPBOHIZALISI EHEPTETUYHOI'O CEKTOPY ..., 102

KoBanenko C. A., [Tonomapenko P. B., lapmodau E. A.

BU3HAUYEHHS HAMBUIbII UMOBIPHUX ITPUYMH

3ABPYJJHEHHS ITOBEPXHEBOI'O BOAHOI'O OB’€EKTY.......c.ceeee. 105
KoBaabuyk A. B., KoBanbuyk A. B., {suyenko H. O., Yauuskui O. A.
CTATUCTUYHUU IHCTPYMEHTAPIN JJOCIXEHHS BIIJIUBY
BYT'JIBHOI ITIPOMUCJIOBOCTI HA JOBKIJIIS. ..., 108
Konaparenko O. M., babdakin B. M., Kpacnos B. A., Cemuxkin B. M.
AKTYAJIBHICTb PO3POBKHM TEXHOJIOI'T BAXUCTY
ATMOC®EPHOTI'O TTOBITPA BIJI BINIMBY EHEPTOYCTAHOBOK

3 ITOPIHIHEBUM JIB3 HA OCHOBI PIIMHHOI'O ®UIBTPY TBEPJINX
HACTHHOK ...ttt 112
Komau II. 1., lanbko T.T.

[TOKA3HMK IHTETPAJIBHOI EKOJIOI'TYHOI PECYPCOEMHOCTI,

SAK IHCTPYMEHT OIITUMI3ALII TA TAPMOHIBALIII

TEXHOJIOI'TA ITIPUPOJIOKOPUCTYBAHHS. ..., 116
Komnau II. 1., Mopmyas T. M., I'ypceka B. T.

CYYACHI TEXHOJIOI'TYHI ITIIAXO AN OYUIIIEHHA

HTAXTHUX BO ..o, 120
Koumap 1. M., Kapaoun B. B.

JOCHIJDKEHHS MIHEPAJIIBALIIT BOJJTHUX BUTSKOK

BIJIBAJIBHUX TIOPI] OB’€KTIB BYT'JIEBUJOBYTKY

YEPBOHOT PAJICHKOI'O I'TPHUYOITPOMMCJIOBOI'O PAMIOHY ...... 124

337



Kpemunos B. O., beasies I'. B., ’Kykos K. JI., Kopoyr H. C.,

Crenok B. I'., Tumomenko A. B.

CYYACHE JIICIBHUIITBO YKPATHIM I MOXJIMBOCTI OT'O
CHUHEPI'THOI B3AEMO/II 3 EHEPTETUKOIO. ........vevvvieiei ..
Kpusyas O. B., Kproukosa B. B.

BIUIUB BYTUIbHMX TEC HA TIOBITPSIHUM BACEUH.....................
Kport O. II., Kocenko H. O., JIepamosa 0. C., Jledbenena O. C.,
Crporina T. C., Kpor O. IO.

BE3IIEKA ITPALII TA II ITPOAYKTUBHICTG ITPU 3ACTOCYBAHHI
AEPOIOHIBALIIL. ...,
Kproukosa C. B.

JIO TIMTAHHS 11010 OCHOB EKOJIOTTYHOI OCBITH. .................. 138

Ky3uk A. /I., llypurin B. 1., Kapaoun B. B.

MATEMATHUYHA MOJIEJIb MITPALIIL 3ABPY JHIOBAJIBHUX
PEUOBMH BYTJIEBOJHEBOI'O CKJIAZY BHACJIIJOK IX
OJJHOPA30OBOI'O CKUAY YV I'TPCBKY PIUKY ...,
Kypenin B. M.

BIIJIMB 3ABPY/IHIOOUNX PEHOBUH HA 3/10POB’s JIFOJIMH

TA BIOPIBHOMAHITTS . ... e,
Jlaxopi AabTad Xyceiin, MizkBa-I'epmitek MoHika AHHA,

Bamo6oas B.B., Bamooas C.O.

AHAJII3 METOJIB I TEXHOJIOI'T BUJAJTEHHS TOKCUYHUX
METAJIIB I3 BABPYJIHEHUX I'PYHTIB.......ccoiiii e,
Jlesuncbka X. B., Koumap 1. M.

JUKEPEJIA ITYMOBOI'O HABAHTAXEHHSA MAJIUX MICT.............
Jlooans JI. O., linuk JI. B.

PETTOHAJIBHI IAHIIIIA®THI ITAPKH SIK OCHOBA KJIFOUOBUX
TEPUTOPIN EKOMEPEXI YEPHITIBCHKOI OBJIACTL.............c........
Jlykam O. B., lapunenko A. A., [Iupoxkkos €. I1.

B/UKUIBHULITBO SIK TPAJIULIIMHA EKOJIOITYHA T'AJTY3b
[TOJIICBKOI YACTUHU YEPHITIBCHKOI OBJIACTI TA

YMHHUKU 3AT'PO3U i1 BHACJIIIOK BIMCbKOBUX IIN................
Jlykam O. B., lllaxnapa3zsau O.

[TPUYMHU TA TEHJIEHLIII 3MIHU POCJIMHHOI' O [IOKPUBY
BOJIIMHUX T'IP (UEPHITIB). ..o e
JIsmenko A. B.

EKCITEPUMEHTAJIbHI JOCJIJKEHHA ITPOLHECY CYIIIHHA
BIIXO/IB BIOMACH HA TTPUKJIAI TPICKU ITAJIMBHOL. ..............
Maracs H. 1.

OLIIHKA PIBH$ EKOJIOI'TYHOI BE3IIEKU TA IKOCTI BOJIU B
HIDKHIN YACTUHI BACEWMHY PIUKHU IMIBJEHHUM BYT

SIK JUKEPEJIA HEHTPAJII3OBAHOI'O ITMTHOI'O
BOIAOIIOCTAUYAHHS. ... e

338



Mauaspenko O. €., Maiictpenko H. 1O.

OLIHKA ITOTEHUIAJIY EHEPI'O3BEPEXXEHHS B CEKTOPI
3AT’AJIBHOI'O JEP2)KABHOI'O VIIPABJIIHHA TA

HEKOMEPLIIMHUX OPTAHIBALII. ..ot 174
Mamninina €. A., Cigenko 1. B.

TEXHOJIOI'TA 3HEIIKO/2)KEHHA CYJIbOYP(1Y) OKCUJ

PO3YNHOM, IO MICTHUTB IOHU ®EPYMY ... 177
Mengenena O. O., I'aabuenko 3. C.

ITEPCIIEKTHBH BUKOPUCTAHHS BIJHOBJIFOBAHMX JIKEPEJI
EHEPT'II B YMOBAX TEXHOT'EHHO 3MIHEHUX JIAH/JIIIA®TIB
I'MPHUYOAOBYBHUX PEI'TOHIB.......coo e 180
MengeaeBa O. O., SIkyoenko JI. B., JIyouncokmuii P. C.

OCOBJIMBOCTI TEXHOJIOTII BIAIKPUTOI PO3POBKU
KPYTOCIIAJTHUX POJIOBHUILL 3 [TIOPYILEHOK CTIUKICTIO

MACHUBY I'"'PHUYUX ITOPI ITII3SEMHUMU BUPOBKAMMU.............. 184
Me3sennena /1. O., MoBuan B. B.

3BEPEXXEHHS JIICOBUX MACHBIB BIJIAI CEJIA BEPE3OBA JIYKA...188
Mupomaunyenko /I. B., Mauik L. /I., Memanin B. 1.

[TPOTHO3 TEILJIOTU 3AT'OPSIHHA POCJIMHHOI CUPOBUHU

3A JAHUMHU MOI'O EJJEMEHTHOI'O AHAJIIBY ..oovveieieeeeieeei, 191
Mupomnudenko . B., Mykina H. B., Memanin B. 1.

CHUPOBMHHA BA3A KOKCYBAHHSA KXB ITAT «APCEJIOPMITTAJI
KPUBUU PII» V IIEPIOJ I3 2017 T1O 2021 PIK....ovnieeeieeiceieeeei e 195
Miuko O. 1O., Psioxo A. 1.,

METOJOJIOI'TYHI ITPUHINIIN PAHXNPYBAHHA BUPOBHULITB
TEXHOI'EHHO HABAHTAXEHMX PET'TOHIB I1PU1

BUKOPUCTAHHI BOJIHUX PECVYPCIB.........cooiiiiii e, 198
Mo3sa¢ppapi Hacrapan, Mozapgapi Hinypap, Teay Creda

Cinaannasa Mika, Bam6oas B. B., , Bamo6oan C. O.

BUKOPUCTAHHA BYT'JIEHEBUX HAHOTPYBOK J1JI5

BIOCEHCOPIB V JDKEPEJIAX IIUTHOI BOIM.....vvveeeeieeeieie, 202
Moabuak S1. O., MuckoBens 1. 51.

JNETPAJIALILS TPYHTIB I YIIPABJIIHHS IX EKOJIOT'TYHOIO

BE3IIEKORO. ... e 206
Hectep A. A., Xomenko O. 1.
CYYACHICTb YKPAIHU TA EKOJIOTTYHA OCBITA...........cc.evee. 209

Ocranenxo H. C.

BU3HAYEHH HIKIJIMBOI'O BIVIMBY I'N'PHUUYM X PO3POBOK

HA OCHOBI PUBUK—®OPMAIIBALL. ... 213
Ocranenko H. C., bonaapenko JI. B., YBaposa JI. 1., Kproukosa C. B.,
Kupuuenko B. A.

JO ITMTAHHA IIOJ0 ITPOBJIEM BIIHOBJIEHHA ITOPYIIEHMNX
3EMEJIb HA TEPUTOPII VKPATHU............oooiiiiiiiiiiiiiec 216



ITapamonos A. B., Cinko 1. O., Abaeena 1. IO.

[TPOBJIEMA BMICTY 3ABPYIHIOBAJIbHNUX PEHOBHMH B
AHAEPOBHOMY JIUTECTATI.....ooiiiiii e, 220
IHamenko P. E., Mapromko M. B.

®PAKTAJIBHUN AHAJII3 JAHUX /133 JJI MOHITOPUHI'Y

CTAHY BEMEJID ... e 223
MMiuxyp T. B.

EKOJIOI'TYHI HACJIAKU PO3BUTKY EK30I'EHUX ITPOLIECIB

Y MEXAX YKPAITHUM HA TTPUKJIAJII HOBOBOJIMHCBKOI'O
I'EOJIOTO-TTIPOMUCIIOBOTO PAMOHY ... 228
Hiuyrin C. ®., 3uma O. €., Credasanko B. C.

ABAPII HA HA®TO-TA30BUX POJOBUIIAX K UUHHUK

BIJIMBY HA I'JIOBAJIbHY EKOJIOI'TYHY BE3IEKY B YKPAIHI....... 232
Hiuyrin C. ®., Oxcenenko K. O.

[MEPCITEKTUBHE PIILIEHHA ®EPMEHTEPIB V CKIIAJII

BUPOBHULITB BIOETAHOUJIA. ... 236
Horouska C.O.

BUKOPUCTAHHS ®ITOPEMEIALIIMHOIO ITIOTEHIIIATTY

JEPEBHUX POCJIVMH JUIA IIOKPAIIEHHSA EKOJIOI'TYHOI'O

CTAHY MAJINX PIHOK (HA ITPUKJIAZII ITPUBEPEXXKHUX

TEPUTOPIA YPBOEKOCUCTEMHU YUEPHITOBA).....coiiiiiii, 240
Pubaaxo JI. M.

KOHIIEINTYAJIbHI IJIEI EKOHOFO-EBOHIOL[IPTHOFO I[MIIAXony

J10 HABUYAHHA ITPUPOJHNYNX JUCLHIAIIJIIH. ....................c.e . 243

Pimko I'. O., KycTroBcbka A. B.

[TOPIBHAJIBHA XAPAKTEPUCTUKA HUTOCTATUYHUNX
BJIACTUBOCTEM COPTIB MONARDA CITRIODORA. ..........eeveene, 246
Paoko A. 1., Minko O. 1O.

METOIOJIOI'TYHI IMIAXO A1 1O BUSHAUYEHHA OILIHKHA
I'EOJJMHAMIUYHNX ACIIEKTIB BIIVIMBY CUCTEM
BOJIOKOPUCTYBAHHS I'TPHNYO/JOBYBHOI'O

BUPOBHULITBA HA T'TAPOC®O®EPHE JOBKUIIA. ... 249
Cunopenko B. JI., buxosa O. B., A3apos I.C.

[MPOTHO3YBAHHA ITOBEAIHKU CKIIAAHNUX EKOJIOTTYHUX
CHUCTEM I3 O3ULIM HEJIHIMHOI JUHAMIKH. ... 253
Cuaka 10. M., KycroBcbka A. B., Ilymkapsosa H. O.

HJTAXUA TITIABUIHEHHA XXKUTTE3AATHOCTI KATPAHA

[TOPCTKOI'O B YMOBAX 3ACOJIEHHA 3 METOIO 36EPEXXEHH A

TA BIJITHOBJIEHHS ITOITYJISALINA BPA3JIIMBOI'O BUIY ... 257
Cxasp B. I, , Emensn O. M., Cxusp 1O. JI., lepcTiok M. 1O.
BIOPISBHOMAHITTSA JIAHAITA®THOI'O 3AKA3HUKA

MICHEBOI'O 3BHAYEHHSA «YPOUMIIE XYTIPCBKE»..................... 260

340



Carwocapenko A. I'.

POJIb KYPCY «ICTOPUYHA EKOJIOI'TA» B IITATOTOBIII
BUCOKOKBAJII®IKOBAHUX ®AXIBIIIB TA ®OPMYBAHHI
CYYACHOI EKOJIOTTYHOI KYJIBTYPH ..o, 262
Cimora A. M., Kupienko C. B.

TEXHOJIOI'TA ITPOEKTHOI JIAJIbLHOCTI B CUCTEMI

IIJITOTOBKU MAMBYTHBOI'O BUUTEJISA

[MPUPOAHNYMX JUCHUITIIH. ... 265
Cmouasp H. O., 3anopoxeus A. O.

OLIHKA ITOKA3HHMKIB HAYKOBOI HIIHHOCTI BIOPI3BHOMAHITTS
CVYIIPYHIBCBbKUX ITEPEJIICKIB Y KOHTEKCTI IX 3ATIOBIJAHHSI...269
Copouyuncoska O. J., Kpajgesuu A. B.

BITPOBAJDXEHHS ITPOLIECIB PECYPCO3BEPEXXEHH A

HA TIITPUEMCTBAX 3AJIIBHUYHOI'O TPAHCIIOPTY.................. 273
Cyxomuin JI. B.

CYYACHI HAYKOBO-TIPAKTUYHI MOXJIMBOCTI

BU3HAUYEHHA ITOPYIIEHb MEX 3EMEJIbBHUX JIJIAHOK TIIB ...... 276
Tumenko B. O., IIpycsknii A. B., Epemenko C. A., Cugopenko B. JI.,
Cxopobararbko T. M.

BITJIMB HA EKOJIOT'TIO JIICOBUX TTOXKEX B YKPAIHI.................. 280
Tkauyk H. B., 3enena JI. b., Kpanusunii C.b.

3ACOBM JUISI MUTTS ITOCY LY V ITOCY JOMUMHNX MAIIIMHAX

SAK 3ABPYIHIOBAYI BOJIHOI'O CEPEJJOBUIIIA:

OITOTOKCUYHICTSD 3A LEPIDIUM SATIVUML........oooiiiiiin.. 284
Tpyc I. M., TBepaoxaio M. M., I'asmm B. B., Makapenko 1. M.,
Maunumena H. 1O.

BUJIYUEHHS IOHIB BAXKKNX METAJIIB PEATEHTHUM

METOJIOM TA YTUJIZALIA YTBOPEHUX OCAHIB...........c..ce.e... 287
®enonok B. B., Cano:xnik A.P., Beaeciok M.O.,

[TPUHIIMITA ®OPMYBAHHS EKOJIOT'TYHOI ITOJIITUKU HA
[TPOMUCJIOBUX IMIJITPUEMCTBAX BOJMHCBHKOI OBJIACTI......... 291
Xannaunona O. P., Uepnux B. O.

OLITHKA SKOCTITPYHTIB MIKPOPAMIOHY JIEBAJIA

M. [IOJITABA 13 BUKOPUCTAHHAM «POCTOBOI'O TECTVY»............ 294
XopoJabcbkuii A. O.

JOCIIIKEHHA, OLIHKA, PO3POBKA PECYPCO3BEPITAIOUMX
CITIOCOBIB YITPABJIIHHA HAITPYXEHO-AE®OPMOBAHUM

CTAHOM MACHBY T'TPCBKUX TTOPIJI HA OCHOBI

OOPMAIJIIBALII I OIITUMIBALIIl MEPEXKEBUX MOJIEJIEM. ............. 298
Xopomes O. M.

«3EJIEHA EKOHOMIKA» TA CYUACHI ITPOBJIEMH EKOJIOII. ........ 302

341



Yepruneus B. JI., CoJioBiioB B. B., IBanuenko A. B.
PECYPCO3BEPITAIOUI CITOCOBU EKCTPAKIIIL BIIXO/IIB

TBEPANX CIIIABIB KAPBIJI BOJIb@PAMY-KOBAJIBT................... 305
YooboTtbko 1. 1.

METOIMKA IMTPOBEJEHHA 3AXO/IB 110 3AITIOBII"AHHIO
CAMO3ANMAHHS TIOPOJHUX BIABAJIIB...........ooiiiieiiiieeeinn 308
Yyraii A. B., Kaimos 1. O.

BIIJIMB BIMCHKOBOI JISIJIBHOCTI HA CTAH ITOBITPSTHOT'O
BACEMHY ..ottt 312
Yyraii A. B., Kportos C. A.

CTAH PO3BUTKY EKOJIOT'O-TYPUCTUYHOI AIAJILHOCTI

HA TEPUTOPII HDKHBOJHICTPOBCBKOI'O HALIIOHAJIBHOT'O
[TPUPOHOI'O ITAPKY ..., 315
Yyraiu A. B., Jlaspos T. B.

CTAH ITIOBITPSIHOI'O BACEVHY JTHITTPOITETPOBCHKOI OBJIACTI

3A JAHUMU ABTOMATHU30BAHUX CIIOCTEPEXEHD .................. 317
leBuyk O. A., Manoxa O. M.

BITPOBAJIXKEHHSI TEXHOJIOT'I BIOTEC JJI TIIIBUILEHHS
E®EKTHUBHOCTI EHEPTOI'EHEPALIIL B YKPAIHI.......................... 321
IleBuyk O. A., Heuaii 1. B.

ITEPCITIEKTUBHI HATIPSIMU THOBAIITHOT'O PO3BUTKY
EHEPTETUKMU B ITICJIIBOEHHMI ITEPIOJI B VKPAIHI.................. 324
IleBuyk O. A., Ckpunuyk B. M.

AHAJII3 MOXXJIMBOCTEN CTBOPEHHS MIKPOIHBEPTOPIB

JUIST COHSAYHUX EJTEKTPOCTAHIIIM. ..., 328
Axosenko O. 1.

MEPEXA TTPUPOJIHO-3ATIOBIJTHUX TEPUTOPIN

JIECOBUX «OCTPOBIB» HEPHIT'IBCBKOI'O ITOJIICCA:

CTAH TA IEPCIIEKTHUBU PO3IIMPEHHA. ... 332

342



Enexmpounne naykose euoanns
KOMOIHOBAHO20 UKOPUCMANHSL.
Mooicna euxopucmosysamu 8 10KATbHOMY MA MEPEHCOBOMY PEHCUMAX.

11 MizkHapoaHa HAYKOBO-IIPAKTHYHA KOH(epeHuin
«Exounoris. loBkisuis. Enepro3zoepesxenns. 2022
1-2 rpyans 2022 p.

3BIPHUK MATEPIAJIIB
MixHapoaHOT HAYKOBO-TIPAaKTUYHOT KOH(pepeHIIil
«Exoaqoris. loBkinis. EHepro3oepe:keHHs»
(Yxpaina, [Tontasa, 1-2 rpyans 2022 poky)

Komm’rotepna BepcTtka Ta
penaryBaHHs Haramiss CMOJIAP

BinnosiganpHa 32 BUOAHHS
3aBiyBavyKa Kadeapu MPUKIAIHOT €KOJIOT1T
Ta MIPUPOJOKOPUCTYBAHHS Onena CTEITIOBA

OO6mn.-Bua. apk. 21,4

Bunasens: HamionansHuii yHiBEpCUTET
«ITonraBcrka nomitexnika iMeHi FOpis Konapartioka»
36011, IlonraBa, [IepmoTpaBHEBUI IPOCIIEKT, 24
CBiJ101ITBO NPO BHECEHHS CY0’ €KTa BHJIABHUYOI CIIPaBH
710 IEP’KaBHOTO PEECTPY BHU/IABIIIB, BUTOTIBHUKIB
1 pO3MOBCIO)KYBaYiB BUJABHUYOI TPOIYKIIiT
Cepis IK. Ne7019 Bix 19.12.2019 p.

343



