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Abstract. Methodological recommendations for assessing the efficiency of
agricultural organizations are proposed, which involve the use of four stages and
allow the use of various indicators to assess the activities of an agricultural enterprise,
taking into account the specifics of each individual enterprise. The proposed
recommendations can be used by agricultural enterprises in their practical activities.

Keywords Agricultural enterprise, efficiency, methodological

recommendations.

For the economic justification of measures to improve the efficiency of
agricultural organizations, we have proposed a methodology for -calculating
performance indicators that take into account the requirements of potential investors
and agricultural producers [1, 2].

The first stage of our proposed methodology is implemented in order to
determine the actual reserves for efficiency growth and assess their potential. It is

important to assess the efficiency of production activities of an agricultural
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organization, the existing economic features of functioning to justify the growth
reserves of a particular organization. The problem of increasing the economic
efficiency of agricultural production is the need to increase labor productivity as a
result of the introduction of innovative technologies into production that allow
increasing economic results per unit of costs in the process of using available
resources. For its comprehensive assessment, it is necessary to use a system of
indicators of the efficiency of an agricultural organization. There can be no unified
system of indicators, since based on the features of innovative technology, the
professionalism of specialists and managers, and other factors, each researcher
independently determines this system.

At the second stage, it is necessary to conduct a detailed analysis of the
development trends of an agricultural organization. Analysis of industry development
allows you to determine the level of production efficiency, study the main trends in
changing industry efficiency indicators, study the main factors, and identify reserves
for increasing the efficiency of production. Characteristics of the economic efficiency
of production involves measuring the result and costs. This can be done in many
ways: labor productivity, cost price, profit rate, profit per unit of land area and a
number of other indicators. In other words, many different indicators can be used to
characterize economic efficiency. The most important aspect that determines the
efficiency of production is labor productivity, capital productivity, land productivity,
crop yield. The most important task of an effective agribusiness entity is to increase
labor productivity and effectively use labor resources in agricultural organizations.

At the third stage, it is necessary to conduct a feasibility study for the
implementation of the project to improve the efficiency of an agricultural
organization. Recommendations should be developed for the optimal structure of
sown areas, taking into account the specialization and size of land holdings of
agricultural organizations. These recommendations should reflect the recommended
sown areas for each crop, the expected level of yield and gross harvest, the cost of
gross output, the cost price and selling prices for commercial products, the expected

level of profitability (loss). Based on these recommendations, each farm specifies its
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own planned indicators for subsequent years. The use of economic and mathematical
methods and applied software products allows us to reveal untapped production
potential, develop complex national economic problems of the agro-industrial
complex more deeply and accurately, in particular, the problems of analysis, planning
and management of agricultural production.

At the fourth stage, an economic assessment of the benefits from the
implementation of the project for developing reserves for increasing efficiency is
carried out. In this way, it is possible to determine the reserve indicators for the
development of the organization in the future. The proposed methodological
recommendations can be actively used by agricultural enterprises as a basic
mechanism for increasing the efficiency of activities and allows taking into account

the specifics of each individual enterprise.
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Crynentu

Kpemenenpka o0nacHa rymaHiTapHO-Tiearoriyia
akanemis iM. Tapaca IlleBueHka,
TepHOMIBCHKUI HAllIOHATLHUN MEIUYHUN YHIBEPCUTET
M. I. A. T'opbGaueBcbKoro, Ykpaina

AHortanisi. [7o0anbHEe TOTEIUNIHHS, MO0  XapaKTEPU3YEThCA  CTIAKUM
MIJBUILEHHSAM CEPEAHBOPIYHOI TEMIEPATYPU Ta 3MIHOIO PEXKUMY OIaJiB, CTAHOBUTH
CEepHO3HY 3arpo3y i eKOCUCTEeM YKpaiHu. PI3HOMaHITTS MPUPOIHUX 30H, BiJl JICIB
Kapmnar no creniB miBaHs, poOUTh KpaiHy OCOOJMBO BPa3jiMBOIO 0 KIIMAaTUYHUX
3MiH. 3pOCTaHHS YaCTOTH €KCTPEMAJIbHUX MOTOHUX SIBHIII, TAKUX SIK IOCYXH, TOBEHI
Ta JICOBI TMOXEXi, TMPU3BOAUTH [0 JAerpafaiii eKOCHUCTEM, 3MEHIICHHS
O10pI3HOMAHITTS Ta HETaTMBHOTO BIUIMBY Ha CUIbChKE rocmomapctBo. HeoOximHiCTh
PO3pOOKHM Ta BIPOBAKEHHS €PEKTUBHUX CTpATErii ajgamnTailii 10 3MiH KJIiMaTy CTa€e
Jenani aKTyaJdbHIIIOK IS 30epeKeHHsS eKOCHCTeM YKpaiHu Ta 3a0e3neueHHS
CTaJOT0 PO3BUTKY KpaiHW. Y JaHiid CTarTli MpeACTaBI€HO KOMIUJIEKCHUM aHami3
BIUTMBY TJI00AJBbHOTO ITOTCIUTIHHS Ha CKOCHCTEMH YKpaiHHW, BHUSBJICHO KJIIOYOBI
(dakTopy, M0 CHPUYMHSAIOTH 3MIHM, Ta OI[IHEHO iX HACIHIIKH IS MPHUPOJTHHUX
KOMILIEKCIB KpaiHu. Ha OCHOBI aHamizy JaHUX METEOPOJIOTIYHHMX CIOCTEPEKEHbD,

CYITyTHUKOBHUX 3HIMKIB Ta pe3yJbTaTiB HAYKOBUX JOCIIPKEHb BUSIBIIEHO TEHIEHIIT 10
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MIJBUIIEHHS CEPEIHbOPIUYHOI TEMIEpaTypH, 3MIHU PEXKHUMY OMaiB Ta 301TIbIICHHS
JaCTOTH EKCTPEMaJbHUX TOTOAHUX SIBUI. PO3MISHYTO BIUIMB WX 3MiH Ha JICOBI,
CTEIOB1, BOJHO-OOJIOTHI Ta arpoJaaAmadTHI eKocucTeMu Ykpainu. Takox
3alpOTIOHOBAHO PEKOMEHAIll MO0 ajganTallii A0 3MiH KJIiMaTy Ta MiHiMi3arlil
HETaTUBHUX HACIIJIKIB JJIs1 EKOCHCTEM YKpaiHH.

KarwuoBi cjoBa: 1io0anbHe TOTEIUIIHHA, 3MIHA KIIMary, €KOCHCTEMH
VYkpaiau, OIOpI3HOMAHITTSA, JAeTpajallisi JCiB, OIyCTEIIOBAHHSA, T1APOJIOTIYHHMA

pexuM, arpojianamadTH, ajanTaris 10 3MiH KJIiMaTy Ta KJIIMaTH4IH] 3Mi1HH.

[moGanbHe MOTEIUIIHHS — 1€ OJHE 3 HaWaKTyaJbHIIUX Ta HAWCKIATHIIINX
EKOJIOTIYHUX BUKIIMKIB CY4aCHOCTI ISl €KOCUCTEMU YKpaiHHW Ta CBITY B LIJIOMY, 110
COPUYMHIOE 3HAyHlI 3MIHM B CTPYKTypi Ta (YHKIIOHAJIBHOCTI TMPUPOJHUX Ta
aHTPONIOTEHHO 3MiHEHUX JaHamadriB. BoHO XapakTepu3yeTbCsi MOCTYNOBUM
HIABUIIEHHAM CEepelHbol Temmnepatypu arMochepu 3emii Ta CBITOBOIO OKeaHy, 110
CIPUYMHEHO aHTPOTIOTCHHUMHU BUKUJAMU MMapHUKOBUX Ta3iB, 30KpeMa BYTJIEKHUCIOTO
rasy, METaHy Ta OKCHUJIB a30Ty. OCHOBHOIO IIPUYMHOIO LIUX BUKU[IB € CIIAJIOBAHHS
BUKOITHOTO MayiMBa (Byruuid, HadTHU, TPUPOIHOTO raszy), a TaKOX ISUIbHICTb, L0
MOB’si3aHa 31 3MIHOK 3€MJICKOPUCTYBaHHSI, HAMPUKIIAJ, BUPYOKa JICIB Ta CIIbCHKE
rOCIIOIAPCTBO.

['eorpadiune posramryBaHHs YKpaiHU, 11O XapaKTEPU3IYETHCS PI3HOMAHITTIM
MIPUPOIHKX 30H, POOUTH i 0COOIMBO BPA3IMBOIO O KIIMATUYHUX 3MiH. MIXKypsigoBa
rpyna ekcnepriB 3 nuTanb 3MiH kiimary (MI'E3K) y cBoix 3BiTax migTBEpIXKye, 110
CydJacHe TOTCIUTIHHS € OE3MPelEeCHTHUM 3a OCTaHHI THUCSYONITTA, a HOro TeMIn
MPOAOBXKYIOTh 3pocTaTd. lle mpu3BOAMTH 0 YUCIEHHUX HACHIJIKIB, BKJIOYAIOUYH
TaHEHHsI JIbOJOBHKIB, 3MIHY PEXXHUMIB OMaJiB, 301JIbILIEHHS YaCTOTH Ta IHTEHCUBHOCTI
EKCTpEMaJIbHUX TOTOHUX SIBUII, TaKHX SK IOCYXHW, MOBEHI, yparaHu Ta JICOBI
nokexi. [T1obarbHe MOTETUTIHHS BITUBAE TAKOXK 1 HA O10P13HOMAHITTS, CIPUYUHSIOUN
3MIIIEHHS apealiiB BUAIB, BUMHpPAHHS YYTJIMBHX 1O 3MIH KIJIMaTy OpraHi3MiB Ta
MOPYILIEHHS! €KOCHUCTEMHUX MOCHYT, SIKI HAJaloTh MPUPOAHI €KOCUCTEMH. 30Kpema,

srifHo 3 gaHumu  llenTpaneHoi reodizmyHoi obOcepBaropii imeHi bopuca
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Cpe3HeBChKOTO, CepeNHbOpIYHA TeMIepaTypa B YkpaiHi 3a octanHi 30 pokiB 3pocia
Ha 1,5°C, mo nepeButiye cepenni cBiToBi mokasuuku [1, C. 4].

[linBUILIEHHS TEMIEPATypHOTO PEXUMY MPUZBOAUTH [0 CYTTEBUX 3MIH Yy
TIIPOJIOTIYHOMY LMK YKpaiHu. 3O0UIbIICHHS 1HTEHCHBHOCTI BHIIApPOBYBaHHS,
0COOJIMBO B JIITHI MICSII1, CHPUYHHSIE 3MEHIIIEHHS BOJIHOTO CTOKY PI4OK Ta OOMUIIHHS
03€pHUX CHCTEeM. AHami3 TIAPOJOTIYHMX JaHUX, OTPUMAHUX 3  MEpexi
TiIPOMETPUYHUX CTaHIIM Ta CyMyTHUKOBHX CIOCTEPEXKEHb, IAEMOHCTPYE UITKY
TEHJICHIII0 J10 3HIKEHHS BOAHOTO OajaHCy B OaraThox perioHax Ykpainu [1, C. 5].
Oco0n1BO Bpa3IMBUMH € MIBCHHI 00JIACTI, 1€ CIIOCTEPIra€ThCs 3pOCTAaHHS ACPIIUTY
BOJIHHX PECYpPCIB, IO HETAaTUBHO BIUIMBAE HA CUTBCHKE TOCIIOAPCTBO, TPOMHCIIOBICTh
Ta OIOPI3HOMAHITTS €eKOocHUCTeM. Maii piuku Ta o3epa, SKi MalTh OOMEKCHHIt
BOJ030ipHUN OaceiiH, OCOOMMBO YYTJIMBI 10 3MIH KIIMaTy, OCKUIbBKH iX
TIAPOJIOTIYHUM PEKUM IIBUJIKO pearye Ha KOJMBAaHHS TEMIEpaTypu Ta OIaJliB.
Hocnikenns, nposenaeHi [Hctutyrom rigposorii 1 Mmemiopamii HAAH Vkpainu,
MOKa3yl0Th, 110 BOJHICTh PIYOK B MIBAEHHUX perioHax 3meHuiach Ha 20-30% 3a
octanHl 30 pokKiB, IO MiITBEPAKY€E HETAaTUBHUN BILTUB TNI00ATBHOTO MOTEIUIIHHS Ha
BOJHI pecypcH KpaiHu. 3MEHIIEHHS KIJILKOCT1 OMa/iB Ta 301JbIIIEHHS BUITAPOBYBAHHS
MPU3BOAATH TAKOX 1 JO 3HIKEHHS PIBHA MIJ3EMHHUX BOJI, 110 HETAaTUBHO BIUIMBAE HA
BOJIONIOCTAYaHHS Ta €KOCUCTEMH, SIK1 3aJI€KaTh BiJl MiI3EMHUX BOJI.

JlicoBi ekocuctemMu YKpaiHM TakoXX 3a3HAIOTh 3HAYHUX 3MIH Tl BIUIMBOM
17100a7bHOTO TIOTETUTIHHS, 1110 MPOSIBISIETHCS Y 3POCTAaHHI TEMIEPATYPHOTO PEXUMY
Ta 30UIbLIEHH] YacToTH nepiognuHux nocyx [4, C. 15]. i daktopu crnpusiors He
nuiie 301BIIEHHI0 YaCTOTH Ta 1HTEHCUBHOCTI JIICOBUX TMOXEXK, 10 MPU3BOAITH J10
Jerpajanii JiCOBUX MacCHBIB, aje i CTBOPIOIOTh CIIPUATINBI YMOBH JIJIsi TIOIIUPEHHS
IIKITHUKIB Ta XBOPOO JIicy. 3MIHU KJIIMaTy MPU3BOJATH A0 3MIHM BHJJIOBOTO CKJIATy
JICIB, OCKUIbKU JIeSKI BUIU JI€pEB, 30KpeMa XBOWHI, HE 37aTHI aJanTyBaTHUCS [0
HOBUX KIIMAaTUYHUX YMOB. Kapmarcbki JicH, HampuKIag, CTPaXIarOTh Bl
30UIBIICHHS! KUIBKOCT1 IIKIJHUKIB, TAKUX SIK KOPOIMd, 10 MPU3BOIUTH O MAacOBOTO
BCUXAHHS STTMHOBUX HACAKEHb.

KpiM npsMux HaCTIAKIB, TAKUX SIK MOXKEXkK1 Ta IIKITHUKH, 3MIHU KJIIMATy TaKOX
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BIUTMBAIOTh Ha JIICOBI €KOCHCTEMH 4Yepe3 3MIHHM B TIAPOJIOTIYHOMY PEXKHMI. AKe
3MEHIICHHsS] KITBKOCTI OMaAiB B JITHI MICALl MPU3BOIUTH IO 3HIDKEHHS PIBHSA
I'PYHTOBUX BOJI, 1110 HETaTMBHO BIUIMBA€ HA PICT Ta PO3BUTOK JEPEBHUX IIEHO3IB. 3
1HITIOTO OOKY, 301JIbIIIEHHS YaCTOTH Ta IHTCHCUBHOCTI 3JIMB B 1HIIN IMOPH POKY MOXKE
IIPU3BECTH JI0 €pO3ii IPYHTIB Ta 3MUBAHHS MOKMBHHUX PEUOBUH, 110 TAKOXK HETaTUBHO
BILJIUBAE HA JIICOBI €KOCHUCTEMHU.

Oco0nrBO Bpa3aMBUMH JO TPOLECY OMYCTEIIOBAHHS € CTEMOBI €KOCHCTEMHU
MIBJCHHUX PETrioHIB YKpaiHW, 0 CHOPUYMHEHI 3pPOCTAaHHSM MOCYIUIMBOCTI Ta
MOCHJIEHHSIM BITpOBOI epo3ii rpyHTiB. Lli 3MiHK € mpsAMHUM HacIigkoM r100aIbHOTO
MOTEIUTIHHS, SIKE MPU3BOAUTH 10 301IBbIICHHS CEPEIHbOPIYHOI TEMIEPATypH Ta 3MIHU
pexXUMy OmajiiB. AHaNI3 CYMyTHUKOBHUX JIaHWUX, OTpuMaHux 3 miatdopm Landsat Ta
Sentinel [11, 12], miaTBepIXye UITKY TEHIAEHLIIO 1O 3MEHILEHHS POCIMHHOIO
MOKPUBY Ta TMONIMPEHHS 30H Jierpajaiii TIPyHTIB Yy TMIBIACHHUX pErioHax.
YopHoMopchke y30epexoks Ta TBASGHHI CTENHM BXKE BIAYYBalOTh HACIIAKU
OIYCTEIIOBAHHS, IO IMPOSABISAETHCA Y 3MEHIICHHI O10pI3HOMAHITTS, 3HHM)KEHHI
MPOAYKTUBHOCTI CUIBCHKOTOCIIOIAPCHKUX VYT1/Ib Ta TOTIPIICHHI SKOCTI TIPYHTIB.
30kpeMa, BITpOBa €po3isl IPYHTIB, MOCHICHA MOCYyXaMU, MPU3BOIUTH 10 BTpaTH
POJIFOYOTO IIapy IPYHTY Ta MOTIPIICHHS HOTO CTPYKTYPH.

3MiHM KJIIMaTy 3HAYHUW BIUIMB MalOTh 1 Ha OIOpI3HOMAaHITTA YKpaiHw,
CIOPUYMHSIOUM KAacKaj €KOJIOTIYHUX 3MIH. YCe 1€ MPU3BOAATH 0 3MILIEHHS apeaiiB
BHJIIB, OCKUIBKH 0araro opraHi3MiB He 37aTHI1 aJanTyBaTHCS 10 HOBUX KIIMaTHIHUX
yMOB. L{e 0cobauBO CTOCYETHCS BUAIB, K1 MEIIKAIOTh Y BY3bKUX €KOJIOTTUHUX HIIIAX
a00 MaroTh OOMEXKeHY 37aTHICTh 10 Mirpallii. [HBa3ii uy>kopigHUX BHUIIB, SIKI Kpallle
aJanToBaHI JO HOBHUX KIIMAaTUYHMX YMOB, CTAalOTh BCE OILIBIN TMOIIMPEHUMH,
BUTICHSIOYM MICLIEBI BHAM Ta MOpyWIyroud OanaHc exocucteM. CKOpOYEHHS
MOMYJSIIiA  YyTIMBUX 1O 3MIH KIIMaTy OpraHi3MiB TMPU3BOAUTH JIO BTpaTu
O10pI3HOMAHITTS Ta MOPYIICHHS Xap4yoBuXx JaHmooriB [6, C. 14]. Orpumani aHamizu
naHux (payHICTHUHMX Ta (DIOPUCTUYHUX TOCHIIKEHB, MMPOBEAECHUX B HaIllOHAIBHUX
Mapkax Ta 3aloBIIHAKAX YKpaiHW, NEMOHCTPYIOTh YiTKI 3MIHU Y BHUJOBOMY CKJIaji

eKoCHCTEeM. 30KpeMa, CIIOCTEPIraeThCsl 3MIMIEHHS apeasiB TEIIONIOOHUX BHJIB Ha
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MiBHIY Ta CKOPOYEHHS TMOMYNALIN XOJIOMOMOOHUX BH[IB. 3MIHM KIIIMary TaKOX
BIUTMBAIOTh HA MITpaIliliHi MUJISXH MTaXiB, SKI CTAIOTh MEHIII MTepea0adyBaHIUMU, Ta HA
nonyysAiii pud y BojoMMax, siki CTpa)KaaroTh BiJI IIJIBUIIICHHS TEMIIEpaTypyu BOAM Ta
3MiH Yy T1APOJIOTIYHOMY PEXUMI.

Kpim Toro, 3MiHM KjIiMaTy BIUIMBaOTh Ha (peHOoJIOTTYHI Pa3u pO3BUTKY POCIHH
Ta TBApUH, L0 MOXE NPHU3BECTH [0 MOPYIICHHS CHUHXPOHI3Alll MDK BUIaMU Ta
MOPYIIEHHS! €KOCUCTEMHUX TporieciB. Hanpuknaa, paHHe HBITIHHS POCIUH MOXE HE
301raTucs 3 MepioioM akTUBHOCTI KOMax-3aluIl0BayiB, 1110 MPU3BOAUTH 10 3HI>KEHHS
BPOXAHOCTI Ta HOPYIUICHHS BIATBOPEHHS POCIIHUH.

Jenam OuUTbIUMH HEraTMBHUM BIUIMB 3MIH KIIMary BIiAYYBalOTh caMe
arponanamadTd  YkpaiHu. YCi 3MIHM TNPU3BOASATH JI0 3HIKCHHS BpPOXKAWHOCTI
CLILCHKOTOCIIOAAPCHKUX KYJABTYp, MOLIMPEHHS WIKIJHUKIB Ta XBOpOO pOCIUH, a
TaKOXX JI0 3POCTaHHS Ta IUIONI Ta 00’€MIB 3pOIIYBAJIbLHUX IOCIBIB. 30UIbIICHHS
YaCTOTH Ta IHTEHCUBHOCTI MOCYX, a TAKOXK €KCTPEMaTbHUX MOTOIHUX SIBUIIL, TAKUX 5K
3IMBH Ta TPajad, MPHU3BOAWTH 0 3HAYHUX BTPAT ypPOXKAIO Ta TOTIPIICHHS SKOCTI
ciabcbKorocnoaapcbkoi nponykmii [8, C. 115]. Hocmimkenns, mo Oyau MpoBeeHi
[nctutyToM arpoekonorii 1 npuponokopuctyBanHs HAAH Vkpainu, BusiBuiu
3HIDKEHHST BPOXKaHOCTI 3epHOBUX KynabTyp Ha 10-15% 3a ocranni 20 pokiB, 110
MIIKPECIoe cepho3HicTh mpobiemu. KpiMm Toro, 3MiHM KiiMary BIUIMBAIOTH Ha
MOIIMPEHHS ILIKIJHUKIB Ta XBOpoO pociuH. Lle cTBOproe cnpHsITIUMBI YMOBHU AJIs
PO3BUTKY 0ararbox IIKIJIHHKIB, TAKUX SK CapaHa, KJIIIl Ta IMOIEeJHIIl, 1110 3aBIal0Th
3HAYHOI IIKOJIU CUTbCHKOTOCIIOIAPCHKUM KYIbTypaM. 3MIHH B PEKUMI OMAIB TaKOX
BIUIMBAIOTh HAa MOIIMPEHHS XBOPOO POCIMH, TAKUX SIK TPUOKOBI 3aXBOPIOBAHHS, SIKI
MPOIBITAIOTh Y BOJIOTHX YMOBaxX. 3MIHU B MOTpeOax 3pOIICHHS 4Yepe3 3pOCTaHHS
MOCYIUIMBOCTI, TaKOX CTBOPIOIOTH  JOJATKOBI MPOOJIEeMH JJIsi  CUIBCHKOTO
rOCIIOIAPCTBA, a 3MEHINIEHHS BOJHUX PECYPCIB POOUTH MOTO MEHINI peHTA0ETbHUM Ta
CTIAKHM.

Jns apmanrarmii 10 3MIH KJIiMaty HEOOXigHO poO3poOUTH Ta BIPOBAAUTH
e(heKTUBHI CcTpaTerii Ha PEeriOHAIbBHOMY Ta HaIllOHAJTHLHOMY PIBHSAX, SIKI BPaXOBYIOTh

crienndiky eKocHCTeM YKpaiHM Ta OCOOJMBOCTI iX BPA3IMBOCTI 0 KJIIMATHYHHUX
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3MiH. lle BKitouae 30epekeHHs Ta BIIHOBJICHHS MPUPOAHUX €KOCHCTEM (JIICH, CTEIIH,
BOJIHO-0OJIOTHI YT1/1/151) Ta MOPCHKI €KOCHCTEMH, K1 € BaXJIMBUMH JJISI PETYIIOBAHHS
KJIIMaTy Ta 3a0e3IMeueHHs] €KOCHUCTeMHHMX MocCayr. Jlicw, Hampukiaj, BiIIrparoTh
BAXKJIMBY POJIb Y TOTJIMHAHHI BYIIEKUCIIOTO Ta3y Ta peryjaioBaHHI BOAHOTO OallaHCy, a
BOJHO-0O0JIOTHI YTiJid € BaXJIUBUMH [JIs1 30epekeHHs O10pi3HOMAaHITTS Ta
PEryIIOBaHHS TIAPOJIOTIYHOIO pexXuMy. BrpoBagkeHHS CTalioro CUIbChKOTO
TOCIIOAPCTBA, SIKE € MEHII BpPA3JMBUM 10 3MiH KIIMaTy, TaKOX € BaKJIMBUM
acriektoM ananrarii [3, C. 28]. Lle Bkitoyae BUKOPHUCTAHHS CTIHKHX JI0 TMOCYXH
COpTIB, MiHIMI3alil0 OOpOOKH TPYHTY, CIBO3MIHM Ta ONTHUMI3allil0 BUKOPUCTAHHS
BOJHHX peCypciB. 3MEHIIICHHS BHWKHIIB MApPHUKOBUX Ta3iB € KIFOUOBHM AaCIICKTOM
CTparerii ajamTarlii, M0 BKJIIOYAE IepexiJi Ha BIJHOBIIOBaHI JpKeperna eHeprii,
MIJBUILIEHHS €HEepProe()EeKTUBHOCTI, 3MEHIICHHS! BUKH/IIB Y TPAHCHOPTHOMY CEKTOpI
Ta TPOMHUCIOBOCTI, a TaKOX BIIPOBA/KEHHS 3aXOAIB 3 YIPaBIIHHS BiAXOJaMHu.
BaxnuBuMm € Tako 1 MiABUIICHHS OO013HAHOCTI HACENIEHHA MpO MpolieMy 3MiH
KJIIMaTy Ta 3aJIy4eHHs MICLIEBUX TPOMaJ JI0 y4acTi y 3aX0/lax 3 ajanTarii.

Ha croromni YkpaiHa akTHBHO CHIBIPAIIOE€ 3 MDKHAPOJHUMHU OpraHizaiisiMu
Ta KpaiHaMu-TIapTHEpaMu [Jsi OOpOTHOM 31 3MIHAMM KJIIMAaTy, YCBIJIOMJIIOIOYU
r100anbHUN XapakTep 1i€i mpobiaemMu. Y4acTh y MDKHAPOJIHUX YrojlaX Ta MmporpamMax,
takux sk [lapuspka yroga ta PamkoBa kouBeniiss OOH mpo 3miHy Kkiimary, €
BAXXJIMBUM acCHEKTOM HalllOHAJIbHOI MONITHKM Yy Wil cdepi. YkpaiHa Oepe NOCUTH
aKTUBHY Y4acTh Y MDKHApPOJHUX KIIMaTUYHUX MEPErOBOpax, OOMIHIOETHCS JOCBIIOM
Ta TEXHOJOTISIMUA 3 1HUIMMHU KpaiHaMH, a TaKoX 3allydyae MDKHApOAHY (IHAaHCOBY
JOTIOMOTY JIJI peaii3allii MPOEKTIB 3 ajanTailii 10 3MIH KJIiMaTy Ta 3MEHILICHHS
BUKHUIB TMApHUKOBUX Ta3iB. OCKUIbKM 3MIHM KIIMaTy MOXYTh MPHU3BECTH 0
30UIBIIIEHHS] YaCTOTU Ta 1HTEHCUBHOCTI CTUXIMHUX JIMX, TAaKUX SK MOBEHI, MOCYXH,
yparaHd Ta JICOBI TOXEXKI, IO 3aBAAIOTh 3HAYHOI MIKOAU 1HPPACTPYKTYPI,
CUIbCBKOMY TOCHOAApCTBY Ta exocuctemam. Ilorogni aHomamii 3a1HCHIOIOTH
HETaTMBHUHN BIUTMB Ha 370pOB’S JIIOACH, OCKIIBKH CKCTPEMalIbHI YMOBH MOXYTh
MPU3BECTH JI0 TEIUIOBUX YJapiB, peCMipaTOPHUX 3aXBOPIOBAHb Ta IHIIUX MPOOIEM 31

310poB’siM. OCOOJIMBO Bpa3JIMBUMM € JITHI JIFOAW, JITU Ta JIOAU 3 XPOHIYHUMHU
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3aXBOPIOBAHHSMH. 3a OL[IHKaMU EKCIIEpTIB, EKOHOMIUHI 30MTKM BiA 3MiH KJIIMary B
VYkpaiHi MOXKYTh CATHYTH MUIbApAIB nosapiB Ha pik [10, C. 16].

OTtxe, o0anabHE MOTEIUIIHHS CTAaHOBUTH CEPUO3HMI BUKIMK JIJII €KOCHCTEM
VYkpainu, 10 BUMara€ HETaWHWUX Ta CKOOPAWHOBAHUX Mii. AHali3 HAsSBHUX ITaHUX
CBIIUUTHh TIPO CTIMKE IMIJIBUIICHHS CEPEAHBOPIYHOI TeMIIepaTypH, 3MIHY PEKUMY
OMaJiiB Ta 3pOCTAaHHS YaCTOTH €KCTPEMaJIbHUX MOTOAHUX SIBUII, 110 MPU3BOAUTH 10
Jerpananii JICOBUX Ta CTEMOBUX EKOCHUCTEM, 3MIH Yy TIAPOJIOTIYHOMY pEeXHMI Ta
HEraTWBHOTO BIUIMBY HA arpojaHAimadTH.

Jlst MiHIMi3aIlli HETaTUBHUX HACTIAKIB 3MiH KJIIMaTy HEOOXi1THO po3poOuTH Ta
BIPOBAAUTH €(EKTHBHI CTpaTerii ajantaiii Ha HallOHAJIbHOMY Ta PEriOHAIBHOMY
PIBHSIX, SIKI BKJIIOYAIOTh 30€pEKEHHS Ta BIJHOBJICHHS TPUPOJHUX EKOCUCTEM,
BIIPOBA/KCHHS CTAJOr0 CUIBCHKOTO TOCTOAApCTBA Ta 3MEHIICHHA BUKH/IIB
MapHUKOBUX Ta3iB. BajJIMBUM acleKTOM € TakoX aKTHBHA y4acThb YKpaiHU Y
MDKHApPOJHOMY CITIBPOOITHHUIITBI Ta 3ay4eHHS MI>KHAPOIHOI (h)IHAHCOBOI JOIOMOTH
JUIs peaiii3alii MPOEKTIB 3 ajaanTarlii A0 3MiH kimimary. [loganbiini AOCHiIKEeHHS
MOBUHHI OyTH CIIpSIMOBaH1 Ha PO3pOOKY €(PEeKTUBHUX CTpaTerii afgamnTarlii, OIiHKY iX
BIUIMBY Ha EKOCHCTEMHM YKpaiHM Ta MOHITOPUHI €(EKTUBHOCTI peasi30BaHUX
3axo/iB. JIuie ycCBiIOMJIEHHS CEpHO3HOCTI MPOOJEeMH III00AIBLHOTO TMOTEIUNHHS Ta
CHUIbHI 3yCHUJUISL YKPATHCHKOTO CYCHIJIBCTBA JI03BOJISATH MIHIMI3yBaTH MOTO HETaTHUBHI

HACJIAKY Ta 3a0€3MeYUTH CTIMKUI PO3BUTOK KPaiHU B yMOBaX KIIIMaTHYHUX 3MiH.
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YK 57.044+59.085+546.3
BILIMB XJIOPUJY KAJIMIIO HA MIHEPAJIBHUM CKJIAJI OPTAHIB I
TKAHUH JOCJIIJHUX TBAPUH B YMOBAX 3POCTAIOY0I'O
TEXHOT'EHHOTI'O HABAHTAKEHHSI ITIJT YAC BIMCBbKOBHUX JIH

Heuuraiiiio Jlapuca SIkumiBHa

KaHAuAaT O10JIOTTYHUX HAYK, JOLICHT

kadeapu 6iosoriunoi Ta MmeauuHoi ximii iM. I'. O. baGenka
IBaHO-®paHKiBCHKUN HAITIOHATBHUN METUYHUM YHIBEPCUTET
Konapun Asnina AprypiBHa

CTYy/ICHTKa

IBaHO-®paHKIBCHKUI HAITIOHATBHUNA MEIUYHUN YHIBEPCUTET

AHoTtanisi. Y poOOTI AOCIIHKEHO BIUIMB XJIOPHIY KaaMIIO Ha MIHEpaIbHUI
CKJIAJ] )KUTTEBO BXKJIMBUX OPraHiB (MIEUIHKU, HUPOK, CEJIE31HKH) IOCITHUX TBAPUH B
YMOBaX 3pOCTAI0Y0r0 TEXHOI€HHOTO HABAHTAXEHHS, IO CYIIPOBOJIKY€E BIMCHKOBI Aii.
BcranoBneno, mo HaaMmipHE MOCTYIUICHHS COJIEH KaJMII0 3YMOBIIIOE PO3BHUTOK
IUCMIKPOEIEMEHTO3Y, KM  CYNpPOBOJKYETHCS  IMOPYLIEHHSIM  TI'OMEOCTa3y
€CeHUIaJIbHUX MAaKpo- Ta MiKpoeneMeHTiB. OTpumaHi pe3yJabTaTh MOXYTb OyTH
BUKOPUCTAHHI JUIsI OIIHKK HEOEe3MeKu 3a0pyAHEHHS JOBKULIA KaJMIEM Ta CHPUSTH
po3po0Ill eeKTUBHUX 3aXOJIB JJIsI 3MEHILIECHHS MOro MIKIJJMBOrO BIUIMBY Ha
OpraHi3M y 30Hax MiJBUIIEHOTO TEXHOTEHHOTO HABAHTAXCHHS.

Kuaro4oBi cjioBa: kagmieBa IHTOKCHKAILIIS, MIKPO- Ta MAKPOCJIEMEHTH, TICUiHKa,

HUPKH, CEJIC31HKA, JOCIIIIHI TBAPUHHU.

Beryn. YV cydacHux yMoOBax, KOJIA 3pOCTa€ TEXHOTCHHE HABAaHTAXKEHHS,
0COOJIMBO BHACIIOK BIMCHKOBUX [I1i, MUTaHHS 3a0pyAHEHHS JOBKIJUISI TOKCHYHUMHU
MeTajaMH, TakuMHU SK KaaMmid, HaOyBae o0coOJMBOi akTyaJbHOCTI. Bubyxu,
pyliHYBaHHS 1H(QPACTPYKTYpH, BUKHUAM Bl BIACHKOBOI TEXHIKM Ta OO€NpHUIaCIB
CHPUYUHSIOTH 3HAUHE 3a0pYyIHEHHSI HABKOJIMIIIHHOTO CEPEIOBUIIIA, III0 B CBOIO YEPry
BeJle 70 HAKOMMYEHHS KaJMIil0 B TPYHTI, BOJI Ta TMOBITPi, a Jaii — 4epe3 XapdoBi
MPOJIYKTH Ta MUTHY BOJY — IPOHUKATH 10 OPTaHi3My JIOJUHU 1 TBAPUH, BUKIUKAIOUYH
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cepito3Hi TokcuuHi ypakenss [1, c. 107; 2, c. 15].

Cronyky KaaMiloNpy HAIXOKEHHI B OpPraHi3M BHKJIMKAIOTh KOMILIEKCHI
MOpPYIIEHHsS] Ha PiBHI TKaHWH Ta opra”iB. Hupku, mediHkaTta KiCTKOBa TKaHWHA €
OCHOBHUMHU OpTraHaMHU-MIIICHSIMH KaJIMi€BOi 1HTOKCHKAIli, OCKUIbKH OEpyTh y4acTh y
peryJiii MeTaboIIYHuX MPOIECIB, IETOKCUKAIli Ta KpoBOTBOpeHHI.Ha KIiTHHHOMY
pIBHI KaJMiil BUKJIMKA€ OKCHUJIATUBHUN CTpEC, JCCTPYKII0 MeMOpaH, MOPYIICHHS
TPAHCIIOPTY 10HIB, IHT1OyBaHHS ()EPMEHTIB Ta 3HIKEHHS aHTHOKCHIAHTHOTO 3aXUCTY
[3,c.5;4,c.60].

He3Baxkatoun Ha 3HAYHY KUIBKICTh MyOJiKaliid, MPUCBAYEHUX 3arajlbHUM
TOKCUYHUM e(eKTaM KaJMil0, BUBYEHHS HOT0O BIUIMBY CaM€ Ha XIMIYHHMM CKJaj
TKaHWH, 30KpeMa Ha BMICT JXUTTE€BO BAXKIMBUX MaKpO- Ta MIKPOEJIEMEHTIB,
3aJUIIAE€THCSA HEAOCTATHBO AOCHIKEeHUM. [lopyleHHs romeocTasy IHUX E€JIEMEHTIB
MOKE€ MaTH CEpPHO3HI HACHIAKK JUIsl 370pOB’S TBApUH 1 JIIOJAMHM, OCKUIBKH Il
eJIeMEeHTH OepyTh y4acTh y 0araTh0xX O10XIMIYHHMX IMpoIlecax, BKIIOYalOYd HEPBOBY,
CEPLIEBO-CYAMHHY Ta IMyHHY (PYHKIIII.

Boanouac, BaXJIMBOIO € 610aKyMyJIsiilisl KaIMII0 B €KOCUCTEMAX, OCKIIbKHU IIeH
MPOIIEC CTPHUsE HOr0 HAKOMMYEHHIO Ha BCIX PIBHAX XapuoBOTO JIAHIIOra. BuBYeHHS
BIUTMBY KaJIMiI0 Ha MIHEPaJIbHUI CKJIaJl OpraHiB TBapHWH, 30KpeMa MEeUYiHKH, HUPOK 1
CeJIe31HKH, JOoIMoMarae Kpaiie 3po3yMiTH Horo TokcuuHy fito. lle BaxmuBo miis
OLIIHKKA PHU3UKIB JJIs1 3J0POB'A JIOJUHU Yepe3 B)KUBAHHS 3a0pyAHEHHX MPOIYKTIB 1
BOJIM, OCOOJIMBO TI1]] 4aC TEXHOTEHHUX KaTacTpod 1 BIHCHKOBHX Ji.

VY HaykoBiil JiTeparypl Maii>ke BIACYTHI pOOOTH, Ki OJHOYACHO PO3IJiAiaiu O
3MIiHU B MIHEPAJIbHOMY CKJIaJll KUIbKOX OpPraHiB Ta 0COOJMBOCTI MOPYILIEHHS 10HHOTO
roMeocTa3y IpH BIUIMBI KaaMmito. TOMy JOCHIIKEHHS BIUIMBY XJOPHAY KaJMil0 Ha
BMICT Makpo- Ta MIKPOEJIEMEHTIB y TKaHMHAX II€YIHKH, HUPOK 1 CEJIe3IHKU €
BAYJIMBUM 1 aKTyaJbHUM, OCKUIBKH J103BOJISIE CTBOPUTH KOMILJIEKCHE YSBIIEHHS PO
TOKCUYHUY BIUIMB KaJMiI0 Ha OPTaHi3M, a TAaKOX PO3POOUTH CTpaTerii JUIsl 3aXUCTY
3JI0pOB’sl HACEJIEHHS B 30HAX 3a0py/IHEHHS.

Meta po0oTu — TOCHIKEHHS BIUIMBY XJIOPUIY KaJMIilO0 Ha BMICT Makpo- Ta

MIKPOEJIEMEHTIB y OpraHax 1 TKaHWHAaX JOCIHIJHUX TBAPUH B yMOBaX 3a0pyIHEHHS,
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CHPUYMHEHOTO BIHCHKOBUMH KOH(IIIKTaMHU.

Marepiaau Ta Metoau. MojensMu TOKCUYHOTO YpasK€HHS CIyryBayd Oii
nrypi-camiii Macoro 180-200 r. TBapuH MOAIIEHO HA TPynu: 1-Ia — KOHTPOJbHA
rpymna, orpumyBaia (i310J0TIYHUNA PO3YUH; 2-Ta — JOCHIAHA Tpymna, OTpUMYyBaya
BIAMOBIAHUN TOKCHKaHT B 71031 1/10 LDS50 moneHHO ofuH pa3 Ha 700y BIPOIOBXK
10 nuiB. TBapuH BUBOAWIIM 3 €KCIIEpUMEHTY Ha 1-mry, 14-ty Ta 28-mMy m00y mifg
TIOMIEHTAIOBUM HapKo3oM. JloCHiTKeHHA TPOBOAUIN 3 JOTPUMAHHIM BHMOT
010€TUKH, BIATIOBITHO JI0 TIOJIOKECHB JIEPYKABHUX Ta MIXKHAPOIHUX JTIOKYMEHTIB 1100
rYMaHHOTO cTaBieHHs A0 TBapuH. O0'€eKTOM HOCHIIKEHHsS Oyiau NediHKa, HUPKU Ta
cenezinka  TBapuH. KOHIEHTpallit0  MIKpPOEJIEMEHTIB  BHU3HAUYaJld  METOJIOM
aTOMHO - abcopOIiiiHOT ciekTpodoromeTpii Ha criekTpodoTomerpi C - 115 TIK.

PesyabTatTu Ta oOroBopennsi. IIpoBeneHi JOCTIKEHHS JTO3BOJIHIIN
BCTaHOBUTH, 10 y TBapuH ypaxenux CdCl, cmoctepiranocs cyTrTreBe MOpYIICHHS
piBHS Takux MakpoenemeHTiB, sk Kanpiiii (Ca), Maruiit (Mg), Ta eceHIlaIbHUX
MmikpoenemenTiB Luny (Zn) ta Kynpymy (Cu). 30kpema, 3a yMOB KaJIMI€BOi
iHTOKCHKaIllii piBeHb Ca JOCTOBIpHO 3HWKYBaBcsi B medinni Ha 31,07 % na 14-tTy
100y, B HUPKOBIM TKaHMHI HAOUTbLIO MIPOI0 B PAHHBOMY IEPIO/l €KCIEPUMEHTY
Ha 16—60 %, B cene3iHIl — BIPOOBK BChOTO Mepioay crnoctepexenb Ha 37,8—53,6 %
B MOPIBHSAHHI 3 KOHTPOJBHOIO IPyMoio. BogHouac 3a KaaMi€BOTO ypaskeHHs Y TBApUH
ICTOTHO TiABULIYBaBCA piBeHb Mg: y meduiHii yxe Ha l-my go0y 1 10 KIHUA
EKCIIEpUMEHTY OyB BHUIIMM 3a KOHTPOJIbHI TOKa3HUKU B 4,5 paza, y HUPKOBIU
TKaHWHI Ta CEJIE3IHI 3pOCTaB BIPOJOBK BChOTO MEPIOAY CIIOCTEPEKEHHS, HAMBUILI
3HAYEHHS BCTAHOBJEHI HaMH Ha 14-Ty 100y — B 1,9-2,0 pa3a BITHOCHO KOHTPOJIbHOI
TpyIny TBApHUH.

Hocnimkenns piBHs LluHaky mokaszano, 1o el NoKa3HUK HaOUIbIIO MipOrO
3pOCTa€ y HUPKax BIPOJOBK BCHOTO MEPIOTy criocTepekeHHs Ha 60—65 % mopiBHSIHO
3 KOHTPOJBHOIO TPYMOK TBAapWH, Yy TMEYIHIII — TUIBKA B PaHHbOMY TMeploji
CIIOCTEPIranoch 3pOCTaHHS BMICTY IILOTO einemMeHTa Ha 23 %, y BCl HacTyIHI nepioau
3HIDKYBABCS. Y CENE3iHIll BMICT Zn OyB HUKYHMM 32 MOKa3HUKH KOHTPOJIHHUX TBAPHUH

BIPOJIOBXK BCHOTO TIEPIOTY CIIOCTEPEKEHb.
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Amnani3 piBas Kynpymy nokasaB 3pocTanHs B mediHii Ha 14-ty 1 28-my 00y
Ha 32-86 % BINMOBIAHO Ta HHUPKAX, OCOOJMBO B PaHHBOMY MEPiOJl KaJMi€BOI
1HTOKCHUKAIIT — Ha 86 % MOPIBHIHO 3 KOHTPOJIHHOIO TPYIIOI0 TBAPHUH. Y CEJE31HII 1ei
MOKAa3HUK 3HWXKYBABCS BIPOJOBX BCHOTO CKCIEPUMEHTY, HAWHIWKYUN pPIBEHb
BiIMIueHO Ha 14- ta 28-My 100y — Ha 33 % HUX4Ye, HK B KOHTPOJIbHIN TPYIIL.

Hocmimkennss piBHa Kaamito 3acBITYMIO HAKOMMYEHHS IHOTO €JIEMEHTa
MOYMHAOYM 13 1-1 MOOM 1 Ha Tepioj 3aBEpIICHHS EKCIEPUMEHTY CIIOCTEpPIrajaocs
30UIBIICHHS B: cene3iHill — y 22—42 pa3u, Hupkax — y 220-230 pa3iB Ta nediHii — y
270-275 pa3iB MOPIBHIHO 3 KOHTPOJIBHOIO IPYIOI0 TBAPHUH.

BucHoBku.

KanMieBa 1HTOKCHUKAIIISICIPUYMHSE ICTOTHI 3MIHM Y MIHEpaJbHOMY CKJIai
OpraHiB Ta TKaHWH, 30KpeMa CIOCTEPIraeThCs HAKONMMYEHHS B MEYiHI[l, HUpKaX Ta
CeNE3IHIll KaJMIilo, W0 CYNPOBOKYETHCS TOPYIICHHSIM PIBHS E€CEHIAIbHUX
€JIEMEHTIB KaJbI[il0, MarHilo, IUHKY 1 Kynpymy. llopyieHHs romeocTasy aaHUX
€JIEMEHTIB MOXXYTh MPU3BECTU 10 3MIHM METAa0OMIYHUX MPOLECIB 1 (PI310JOTTUHUX
(GYHKITIH dKUBUX OPraHi3MiB.

OTpuMaHi pe3yabTaTH MOXYTh CTaTH OCHOBOIO IS CTBOPEHHS HOBUX, OLIbIII
e(eKTUBHUX METOJIIB 3alo0iraHHs Ta 3MEHIICHHS IIKIIJIMBOTO BIUIMBY KaJMIil0 Ha
opranisM. Takok 11 JlaHI MOXYTh BHUKOPHUCTOBYBATHUCS [IJII  TOCTIHHOTO
CIIOCTEPEKEHHA 3a CTaHOM 370pOB’S JIIOAEH, SKI MPOXUBAIOTh Yy paiioHax,

3a0pyTHEHUX YHACIOK BIMCHKOBUX .
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Annotation: The issue of determining the time limit for the occurrence of
mechanical injuries in forensic medicine is relevant. Throughout the existence of
forensic medicine, experts had a need to determine the durability and time of
formation of mechanical injuries. The importance of establishing this fact is
determined by the need of investigative bodies during the investigation of crimes
using uniform forensic methods. Forensic methods of solving crimes are based on
establishing the fact, time and circumstances of the crime. In cases of committing a
crime against human life and health, it is the forensic medical expert who determines
the longevity and time of injury. Over several centuries of the existence of forensic

medicine, a number of methods have been developed to determine the long-term
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durability of mechanical injuries. Today, some of the methods are informative, some
have lost their relevance, some of the methods are still used in Ukraine, but have lost
their scientific significance in Europe. Thus, it is expedient to analyze the domestic
and European experience in the matter of determining the durability and time limit of
occurrence of mechanical damage.

Keywords: forensic medicine, inflammation, healing, injury, traumatic impact.

Very important is the theoretical basis on which the pathogenetic substantiation
of the changes that occur in the area of damage is a based. The number of nosological
units observed in humans is a manifestation of a very limited number of typical
pathological processes that develop according to previously known mechanisms.
Awareness of this fact, which is axiomatic in pathology, leads to the need to
determine what typical pathological processes occur in the area of damage. Such a
process is inflammation, which occurs as a vascular-tissue reaction of the body in
response to its local damage. Thus, lifelong damage leads to the development of
inflammation in damaged tissues. Inflammation is a process [1, 2] in which there is a
reaction to the entry of a foreign antigen into the body, or to its own antigens or
tissues that have been changed under the influence of an external or internal factor
and have become autoantigens, or as a result of mechanical, physical, chemical, and
biological damage .

Attempts to consider the forensic medical examination of the time limit for
causing injuries in the basis of inflammation present in the literature. Novoselov V. P.
[3] expresses the opinion that the determination of the age of damage based on the
assessment of reactive changes, inflammation, regeneration and organization of
damaged tissues. Important features of inflammation are considered to be not only the
destruction of a foreign agent, but also the initiation of regenerative processes. There
is an opinion [1] that usually this process results in reparative regeneration. We
cannot agree with this opinion, since not all injuries can regenerate. If the course of
inflammation will be dominate by the alterative component, the result of

inflammation may be dystrophic and necrotic phenomena in this area. It should be
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note that inflammation is one of the most important manifestations of reactivity,
andthe interaction of general and local in inflammation requires special attention.
There is a neuro-reflex theory of inflammation by D.O. Alpern, according to which
vascular-tissue reactions are regulate by nervous and humoral (mainly pituitary-
adrenal) systems. Thus, the development of inflammation depends on the nervous and
endocrine systems, which largely affect it. In addition to these systems, the course of
inflammation is influence by the state of the immune system and blood supply [4]
and the state of systems known as stress systems and stress-limiting systems [5, 6].
Novoselov V.P. [3], insists that when determining the age of the injury, reactive
changes are evaluated taking into account the characteristics of the body's response to
trauma. He considers the study of factors affecting the features of reactive changes
and injured tissues to be relevant. Chronic injuries lead to inflammation and the
beginning of regeneration [2, 4, 7-10]. Postmortem damage cannot cause
inflammation. There are known cases of postmortem release of leukocytes from the
vascular bed, and a situation has been described where cases of postmortem
degranulation of tissue basophils are possible [11], which can initiate certain changes
in damaged tissues. This can be explaine by the fact that tissue basophils are
exclusively reactive and vulnerable cells of the body, which is manifeste by their
immediate degranulation to any physiological or pathological influence, to any
physicochemical or biochemical change in the tissue.

If we generalize the methods used to determine the durability and time of
occurrence of mechanical damage, it is appropriate to divide them into macroscopic
and microscopic.

The expert uses macroscopic methods during the identification of a living
person or during the autopsy of a corpse. A key sign of injury survival, which can be
detected macroscopically, is the presence of hemorrhage in the area of the injury.
Hemorrhages, in particular in the subcutaneous tissue, are one of the leading
components of injuries that are investigated in forensic traumatology [12, 13]. The
mechanism of their formation, features of the course and expert significance have

been studied and described in the forensic medical literature quite fully [8-10, 14-29].
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According to these sources, the fact that hemorrhages are a sign of long-term trauma
is recognized. In most cases, hemorrhages indicate that a traumatic action took place,
the place of action of the traumatic factor, the volume, shape and dimensions of the
traumatic surface, and the age of the damage. A significant proportion of the
macroscopic methods used in domestic forensic medical practice to determine the
durability and age of occurrence of mechanical injuries are based precisely on the
diagnosis of subcutaneous hemorrhages - bruises [12, 20-23, 26]. It should be noted
that foreign experience gives preference to the microscopic method of determining
the age of bruise formation in dead persons [8] - by detecting hemosiderin according
to the Perls method [30], which appears already after 24 hours, and sometimes
already after 12 hours after the injury [8 ]. There is an opinion that the determination
of longevity and time of occurrence of mechanical damage based only on
macroscopic methods may be the cause of expert errors. It is known [29] that it is the
histological method that reliably reveals those morphological signs in the injury zone
that allow the expert to determine its survival, namely: perifocal traumatic edema,
spasm or complete blood vessels, the infiltrating nature of the hemorrhage itself with
unchanged erythrocytes, the formation of blood clots, various types of emboli,
violation of striated patterning in myocytes and metachromasia of damaged tissue.

In order to optimize the vision of determining the age of injury, it is necessary
to decide on the methodological basis, namely:

o The body reacts to damage with the development of a typical
pathological process - inflammation.

o Forensic methods that exist for determining the age of injury formation
are aimed at expert assessment of individual manifestations of the pathogenesis of
inflammation by morphological, biochemical and immunological methods.

o Determining the dates of the formation of injuries is actually the
determination of a separate stage of the pathogenesis of inflammation, which is
observed at the time of the examination.

o Taking into account the stages of the pathogenesis of inflammation, as a

typical pathological process in the area of tissue damage, makes it possible to more
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accurately determine the age of occurrence of mechanical damage.

o The individual reactivity of the organism, which determines the
peculiarities of the course of any typical pathological process, will determine the
individual terms of development of certain morphological, biochemical and

immunological changes in the area of damage.
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Abstract.

To date, numerous research data indicate significant caries lesions of
permanent teeth among children in Ukraine, and therefore this problem is a relevant
topic of study for practicing dentists and scientists.

It is also worth noting the high prevalence of dentofacial anomalies (DMA)
among the pediatric population. In our opinion, there is a connection between
dentofacial anomalies and dental caries. It is also worth noting the opposing studies
that do not confirm this connection. These controversial data led us to the idea of the
relevance of studying the problem.

Keywords: children, caries, permanent teeth, dentofacial anomalies.

Dental anomalies are one of the key problems in dentistry. According to
numerous professional studies, dental anomalies rank third among oral diseases,
preceding periodontal tissue pathology [2, 12, 13, 16]. According to recent scientific
studies, they occur in approximately 57.5-87.3% of the child population of Ukraine.
A study of the dental health of children in different regions of Ukraine shows an
increase in the prevalence of anomalies of the dentofacial system in recent years to
87.3% [3, 6, 7].
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Domestic and foreign researchers have established a connection between
dentofacial anomalies and dental caries [1, 4, 9, 10, 15, 18]. Data indicate that
children with CKD have a high prevalence and intensity of caries [17]. The authors’
studies confirmed the relationship between the presence of untreated carious teeth,
unsuccessful restorations, and caries complications as significant factors in the
occurrence of CKD in children [14].

Researchers noted that a large proportion of children aged 7-12 years with
ASD (73.43%) had high caries intensity (4.92 teeth), indicating reduced resistance of
their teeth to caries [9]. In their study, Kolawole K. A., Folayan M. O., while
examining children aged 6 to 12 years in Nigeria, found a pronounced relationship
between crowding of teeth, crossbite and dental caries [15].

Researchers have established a significant positive correlation between open
and distal bites and the development of caries [13]. According to the authors, not only
does the carious process contribute to the development of many anomalies in the
dentofacial system, but these anomalies themselves increase the vulnerability of teeth
to caries. According to scientific research, the development of dental caries in the
presence of orthodontic pathology contributes to an increase in the level of bacterial
contamination of the oral cavity due to the accumulation of plaque in areas of
abnormal tooth placement.

The deterioration of the self-cleaning process of the oral cavity and the
accumulation of food debris between the teeth create favorable conditions conditions
for the reproduction of acid-forming microflora, in particular Str. Mutans. Prolonged
exposure of dental plague to the surface of teeth leads to focal demineralization of
enamel, which leads to dental caries [5].

Moreover, the increase in the intensity of dental caries is often associated with
difficulties in removing dental plaque with conventional oral hygiene products,
especially in the presence of dentofacial anomalies, as this requires additional effort
on the part of the patient.

Thus, the presence of dentofacial anomalies is a significant risk factor for

dental caries in children, since in childhood the enamel is not yet fully mineralized
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and does not have sufficient resistance to the action of acids, which increases the
susceptibility of teeth to caries under the influence of adverse factors [8, 11].

Therefore, various scientific studies confirm the connection between the
detection of anomalies in the dentofacial system and caries, which emphasizes the
Importance of constant monitoring of the condition of the hard tissues of both
primary and permanent teeth in children with orthodontic deviations. This is
necessary to identify risk factors and timely apply appropriate preventive measures to
strengthen enamel and increase its resistance.

Therefore, determining the condition of hard tissues of permanent teeth in
children with dentofacial anomalies indicates the need for preventive and remedial
measures, which emphasizes the importance of this study.

Conclusions.

Our studies prove that there is a relationship between the presence of
dentofacial anomalies and caries of permanent teeth in children, as well as the need to
motivate parents to maintain dental health in children.

The high level of caries in permanent teeth, which was found in association
with open bite, cross bite and distal bite, which is confirmed by a direct pronounced
reliable relationship. This indicates a greater susceptibility to caries in children with
these dentofacial anomalies and serves as the basis for the relevance of the problem
and our further research.
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