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VIIK 614.84

1O MU TAHHSA B3AEMO/IIT HAIIIOHAJIBHOI I'BAP/II YKPATHH 3
JEPXABHOIO CJYKBOIO YKPATHM 3 HA/I3BUYAMHUX
CUTYAIIN MIJI YAC BUKOHAHHSI CIIIJIBHUX 3AXO/IIB I3
PEATYBAHHS HA JIICOBI IIOJKEXI B YMOBAX BIMHU

C. B. Benaii, 00kmop HayK 3 0epicagHo20 ynpaesiinHs, npogecop,
B. L Tpoorok, kanouoam iticbKOGUX HAYK, OOYEeHM,
Hayionanvna axaoemis Hayionanvnoi e6apoii’ Yxpainu

BinnosigHo no 3akony Ykpainu «[Ipo HanionaneHy reapaito Ykpainu»
cepen ocHOBHUX (yHKIIH Harionansroi reapaii Ykpainu (HI'Y) Baskiuse micue
3aiimae 13-ta ¢yHKIIs — niATpUMaHHI a00 BiTHOBJICHHI PABOMOPSIIKY B paiioHax
BUHUKHEHHS 0COOJIMBO TSDKKHMX Han3BuyaiHux cutyamiin (HC) TeXxHOreHHOro un
NPUPOJHOTO XapakTepy (CTHXIHHOrO JMXa, KaracTpod, OCOOJIMBO BEIMKHX
MIOXKEX, 3aCTOCYBAaHHsSI 3acO0iB ypaKeHHs, MaHJAeMil, MaH300Tiil TOIIO), M0
CTBOPIOIOTH 3arpo3y JKUTTIO Ta 3[0POB’I0 HACCJICHHSI, a TAKOX 15-Ta GyHKIIisS —
yyacTh y JIKBiJamii HaciiJKiB HaJ3BHYAiHUX ab0 KpPH30BUX CHUTYallld Ha
00’€KTax, [0 HEF OXOPOHSIOTHCS [1].

Besnocepenust opraHizaiiisi Ta KOOPIUHALNS POOIT 3 JIKBIAIl HACIIKIB
HC, noxex Ta HeOe3IeYHNX HOIiH 311 HCHIOIOTRCS BiANIOBIIHO 10 crarei 76 Ta 80
Komekcy 1uBLIBHOTO 3axucTy Ykpaidu [2] Ta Hakazy MiHicTepcTBa BHYTPIIIHIX
crpaB Ykpainu Bix 26 rpymas 2014 poky Ne 1406 «IIpo 3areepmxerss ITonoxeHHs
mpo 1mrad 3 mikBigarii Hacmiakie HC Ta BumiB onepaTnBHO-TEXHIYHOI 1 3BITHOI
JOKyMeHTali I1rady 3 JKBijamii HACHIAKIB Haa3BUUaiiHOI curyarfii» [3].
3a3HaucHa HOPMATHBHO-TIPaBOBa Oa3a BH3Hauae, 110 11ITab 3 JmikBiganii HACTiAKIB
HC yrtBOproerscst it Oe3mocepenHbol OpraHisaiii i KOOpIHHAIl] aBapiiiHO-
PATYBaIBHMX Ta IHIINX HEBIAKIAIHUX poOiT 3 ikeigari Hacmiakie HC i € pobounm
opraHoM kepiBHHKa poOiT 3 uikBimamii HacainkiB HC. Jlo ckmamy IllTaby 3
nikBiganii Hacaiakie HC 3anexxno Big piBHs HC BXomsTh npamiBHUKH J{epkaBHOI
cayx0u Yikpainn 3 HamzBmdaiHux cutyanii (JJCHC), xepiBHUKH aBapiiHO-
PATYBAIBHUX CITY’KO, 1110 OepyTh yJacTh y JikBigarii Hacmiakie HC, npeacrtaBHUKH
abo0 eKCIIepTH BIAIOBITHUX IEHTPAIBHUX OPTaHiB BUKOHABYOI BJIATH, MICIICBHX
JIepKaBHUX aJMIiHICTpaIliid, OpraHiB MICIIEBOIO CaMOBPSIyBaHHS, yCTAHOB Ta
opranizamiif. OcHoBHIUMHU 3apmanHsAMu [ltaly 3 mikBimamii Hacminkis HC €
Oe3mocepemHs OpraHizallisi i KOOPIAWHAINS aBapiHO-PATYBAIBPHUX Ta I1HIIHAX
HEBiAKIaTHUX poOiT 3 mikBigamii Hacmiakis HC.

B pospizi B3aemozii HI'Y 3 JICHC min 9ac BUKOHAHHS CHUIBHUX 3aX0JIiB
i3 pearyBaHHsI Ha JIICOBI MTOKEXXi B yMOBaX BiMHH BiIIIPaBHOTO 3HAUEHHS Ha0yBae
¢ynxmis HTaby 3 mikeigamnii Hacmigkis HC momo 6e3mocepeanpoi opranizanmii i
KOOpAMHAIIT mif 3amydeHuX 10 mikBigamii Hachmiakie HC cunm mmBimbHOTO
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3axucty, 30poiiHux Cun YkpaiHu Ta iHIIMX BICHKOBHX (hOpMYyBaHb, OPTaHiB i
TiPO3/iIiB BHYTPIMIHIX CIPaB, a TAKOXK TPOMaJICEKMX OpraHi3alliil i BOJIOHTEpiB
[3], a oTxe opraHi3airis B3aeEMOIi.

Sk dimocodcrka Kateropis «B3aemomis» — me 0azoBa Qimocodcrka
KaTeropis, o BitoOpaxae MpoIecH BILUTUBY 00'€KTiB (CY0'€KTIB) OJIMH Ha OTHOTO,
iX 3MiHHM, B3a€EMHY OOYMOBJICHICTh Ta TTOPOJPKEHHS OJHHM OO0'€KTOM IHIIMX.
[To cyri, B3aeMofisl € PI3HOBHJIOM OIIOCEPEIKOBAHOTO abo Oe3rocepeHBOro,
BHYTPIIIHHOTO 200 30BHINIHBOTO 3B'SI3KYy, NPU LIBOMY BIACTHBOCTI OYAb-SKHX
00'ekTiB MOXyTh OyTH mi3HaHUMH a0 MPOSBUTH cede NHINe y B3aEMOII 3
iHmMH 00'ektaMu. ToOTO, e MOHSTTSI /IS TO3HAYCHHS BIUIMBY peuei oMvH Ha
OJIHOTO IS BiJIOOpaskeHHS B3aEMO3B’S3KIB MDK pI3HUMH 00 €KTaMy IS
XapaKTEPUCTHKH (POPM JTFOICHKOTO OYTTS, JFOACHKOI MiSUIBHOCTI 1 Mi3HAHHS.
VY noHsTTI B3aeMofist GiKCYIOTBCS MpsiMi 1 «3BOPOTHI» BILIMBU pedyell OJMH Ha
OJTHOTO, OOMIHU PEYOBHHOIO, CHEPTi€I0 1 IH(QOpMAITiEr0 MK PI3HUMH 00’ €KTaMH,
MIXK OpraHi3MaMH i cepeioBuIIeM, (OPMH KOOMEpalil JItoAeH y pi3HUX CHTYaIisxX
criBpobiTHHUIITBA [4, . 74—T76].

B mnpaBoBiii JiTeparypi B OCHOBHOMY MPOIOHYETHCS JEQiHILisS TOHATTS
B3aEMOJII, IO CKJIQJAEThCS 3 JIBOX TOJOBHMUX O3HAK — SIK Y3TOJDKCHOI Ta
CKOOPAMHOBAHOI JisbHOCTI. Kateropisi mpaBoBOi B3a€MOJIii aKLEHTY€E yBary Ha
Mi3HAHHI IUTIICHOrO Tmporecy (YHKIIOHYBaHHS IIpaBa, IPABOBOIO IKHTTS,
OXOILTIOIOYHM YCi TPOSBU (PCHOMEHY IIpaBa; MiJAKPECIIOE peaibHy POJib CYO'€KTIB
mpaBa, OOMIHIB MDK HHMH MOPHIMYHO 3HAUYYIIOK disUIbHICTIO Ta (abo) 1l
pe3yisTaTaMu y IpaBOTBOPUOCTI, IIPaBO3aCTOCYBAHHI TOIIO; ITOKA3YE, IO MPaBOBI
CIoco0H 3MIMCHEHHs CYCHIJIBHUX BIMHOCHH ICHYIOTBH 1 PEali3ylOThCS TOMI, KOJIH
[IPaBO HE JINIIIe HOMIHATIBHO 3aKPIILICHE Y CBOIX (hOpMaTIbHUX [HKEpEIax, a peabHO
Ji€, € «pe3ylsTaTHBHUM», TOOTO AOCSATae «METH IIPAaBOBOTO BIUIMBY» 4Yepes3
«CHUCTEMY CTHMYIIB, L0 CIOHYKalOTh CYO'€KTIB 10 BHKOHAHHS IepeadadeHux
MpaBoM 00OB'S3KIB, JOTPUMAaHHs 3a00pOH, BUKOPUCTAHHS MOXITUBOCTEM [5].

OCHOBOIIOJIO)KHUM ~HOPMATUBHO-TIPABOBHM ~ aKTOM, SIKHH BH3HAa4ae
nutaHHs opranizamii B3aemoxmii HI'Y 3 JICHC mig yac BHKOHAHHS CIUIBHHX
3aXOiB 13 pearyBaHHs Ha JIiCOBi MOXEXiI B YMOBaxX BIHM MOJKJIMBO BBa)KaTH
Haka3 MiHicTepcTBa BHYTpilIHIX crpaB Ykpaiau Big 22.08.2016 Ne 859 «IlIpo
3aTBepUKEHHs [HCTPYKITiT Mpo MOpsAJ0K B3aeMoii Mixk JlepikaBHOIO cITy:k00t0
VYkpainn 3 Ham3BUYAMHWX CcHUTyallid, HarioHanpHOIO Tmomimiero YkpaiHu Ta
HamionanpHOIO TBapmiero YkpaiHu y cdepi 3amoOiraHHs 1 pearyBaHHA Ha
HaJ3BUYANHI CHUTYAIlil, TOXeXi Ta HeOe3neuHi momii» [6].

Haxkas3 [6] 3a3na4gae popmu B3aeMomii, SKUMH €: 0OMiH iH(opMaIIi€ro mpo
3arpo3y abo BuHuKHeHHSI HC, moskex Ta HeOE3MeUHHX MO Y Pi3HUX perioHax
KpaiHM, MPOBEJCHHs CHimpHUX orepatuBHUX Hapax [omoBu JICHC abo ioro
3actymHUKIB 3 ['onoBoro (3acrynmankamu) HarionaneHoi mominii Yipaiau (HIT)
ta Komanmysauem (3actymaukamu) HI'Y, kepiBHUKIB TepHUTOpiaTbHUX OpPTaHiB
JCHC 3 kepiBHUKaMH TepUTOPiNIbHUX (y TOMY YHCII MDXXPETIOHAJIBHNX ) OPTaHiB
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HIT ta onepartuBHO-TepuTOpiansHuX 00 €mHanb HIY; 3mificHEHHS CIUTBHHX
3axO0JIiB 3a IUITAHAMH B3a€MO/Ii1 OPTaHIB YIPABIiHHS Ta CHUJI IIMBUIHHOTO 3aXHCTY B
pasi BuaukHeHHS HC, 1110 pO3pOo0IISAIOTECS Ha PEriOHABHUX 1 MiCIIEBUX PIBHSX;
MPOBEJICHHS CIIIIBHAX HAaBYaHb Ta TPEHyBaHb; 3/AIMCHEHHS IHIIMX 3aXOJiB,
nepe0aYeHNX YMHHUM 3aKOHOIaBCTBOM.

BcraHoBnieHO, 0 B3a€EMOis 3IHCHIOETHCS: Ha JEPXKaBHOMY PIiBHI Mixk
anaparom JICHC, anaparom neHtpanbsHoro oprany ynpasiiaas HIT ta ronoBHumM
opraHoM BiiicbkoBoro ympasininas HI'Y; Ha perioHansHOMY PpiBHI MiX
teputopiaipHuMu  opranamu JICHC, Ttepuropianehumu opranamu HIT Ta
OpraHaMu BiiCHKOBOTO YIPAaBIIHHS ONEPATHBHO-TEPUTOPIAIBHUX 00'€THAHD
HI'Y; Ha MicrieBoMy piBHi Mix migpo3aiiamu JJCHC, Bimainamu (BiJIiICHHIMH )
B paifoHax, MicTtax, paiionax y mictax HII Ta BilicbkoBumu wactuHamu HI'Y.
OOMiH iH(opMaIli€l0 3MIHCHIOETECA Ha JCPKABHOMY, PETIOHATBHOMY Ta
MICIIEBOMY PIBHSIX MK YEPrOBUMH Ta JUCIETUYEPCHKUMH CIIy)KOaMH 3 METOIO
opranizailii CBOEYaCHOTO BXXHTTS 3aXOJIB OIEPATHBHOIO pearyBaHHs B pasi
3arposu abo BunukHeHHs HC, mokexi Ta Hebesneunoi momii [6].

Opranizailisi CHUTPHUX 3aXOMIB CKJIAJAa€TbCs 3 €TamiB MONEepeaHbOI
MiJrOTOBKM Ta OIEPATHBHOI MiaroToBku. Ha erami momepemHboi IMiArOTOBKU
CTOpPOHAMH, 1110 B3a€MO/III0Th, 3AIHCHIOIOTLCS: PO3POOICHHS IUIaHIB B3aEMOIIT Ha
pEerioHAILHOMY Ta MICIICBOMY PIBHSX; B3a€MHE IH(OPMYBaHHS, BH3HAUYCHHS
00CsTiB 1 MOCHIIOBHOCTI CIIUIBHUX AiK mpu jikBigamii Hacmiakie HC, moxkexi ta
HeOe3MeyHol Moii; Y3ropKEeHHs HMOPSAKY YIIPABIIHHS 1 B3a€EMOII IMiIpO3IiJIiB
[PY BUKOHAHHI CIHIJBHUX 3aBJaHb, a TAKOXK IMHMTaHb MaTEPiabHO-TEXHIYHOTO
3a0e3neucHHs. Ha erami oOmepaTHBHOI IMIATOTOBKH 3IIMCHIOIOTHCS: CIIJIBHE
BHM3HAYCHHS MICI[b PO3TAIIYBaHHs], 3YCTPidi OCOOOBOro CKIamay W IOPSAKY
3IiCHEHHS CIUIBHMX 3aXOJiB, IOB'SI3aHMX 13 3am00iraHHAM BHHUKHEHHIO Ta
nmkBigamiero Hacmakis HC, moskex Ta HeOE3MEeUHUX MO, OiHKa 00CTAaHOBKU
Ha MicIi 3arpo3u ado BuHHKHEeHHs HC, moskexi abo Hebe3meuHoi moii, CTany i
MOKJIMBOCTEH HasBHUX CHJI 1 3aC001B; BU3HAUCHHS KEPIBHHUKA CIIJIBHUAX 3aXO0/IiB
3a IOrO[UKECHHSAM 3 KEPIBHHKaMH CTOpPIH, IO B3aEMOIIOTH, BH3HAYCHHS
HEOOXITHOCTI 3aTydeHHs IHIMMX AoAaTKoBHX cwul i 3aco6iB HII ta HI'Y mo
MPOBEJCHHS MAii 13 3amoOiraHHsS BHHUKHEHHIO Ta JikBimarii Hacmigkis HC,
IOKEeXKI Ta HeOe3nmeyHoi Moii, MOCIIOBHOCTI 3OIHCHEHHS CHUIBHUX 3aXOJiB;
3aITyYeHHsI CHII Ta 3ac00iB, HeOOX1THUX ISl 3AIHCHEHHS CIIUIFHUX 3aX0/iB [6].

OcHoBHi 3aBmaHHs HIY B Mexax KOMIIETEHIIi IIOJO OpraHizarlii
B3aeMoit0 € HactymHi: 3aificHioe iHGopmysanHs JCHC Ha nepxaBHOMY,
peTioHaTFHOMY Ta MiCIIEBOMY PIiBHSX IPO O3HAKH 3arpo3u abo suHukHEHHS HC,
Moke)XXk Ta HeOe3medyHWX TMOfii; Hagae ITONMOMOTY B JIKBifamii HaCIHiIKiB
MIPUPOTHIX, TEXHOTEHHUX, CKOJOTIUHIX KaTacTpod; Oepe ydacTh y JiKBimarii
HACNiJIKiB HaI3BUYalHUX a00 KpH30BMX CHTyalii Ha 00’€KTax, M0
OXOpOHAIOTECA TiApo3aimamu HIY; OGepe ywyacTe y miATpuUMIN i BiJHOBIEHHI
MPABOIOPS/IKY B palloHaX BUHUKHEHHsI 0c00mmBO Tsokkux HC TeXHOreHHOTo Ta
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MIPUPOIHOTO XapakTepy (CTHXiffHOro mmxa, KaTtacTpod, OcoONIMBO BEIMKUX
MIOKEXK, 3aCTOCYBAaHHS 3acO0IB ypakKeHHS, MaHAEMii, MaH300Tid TOIIO), IO
CTBOPIOIOTH 3arpo3y JKUTTIO 1 3/I0pOB’I0 3HAUHHMX BEPCTB HACENICHHS; HAJac
JI03B1 migpo3inaM OrepaTHBHO-PSITYBaIBHOI CITYKOM HUBUIBHOTO 3aXHCTY Ha
B’i31 Ha TepUTOpiF0 00’€KTiB, MmO OXOpoHsThcs HI'Y, mms 3amoliraHHs
BUHHKHEHHIO a00 mikBigarii HacmigkiB HC, moxek Ta HeOe3MeuHUX IO,
3IIACHIOE 1HII 3aX0JIH, TIepea0avYeHi 3aKOHOIaBCTBOM.

TakuM ymHOM, aHaji3 TEOPETHMYHMX 3acaj OpraHizamii B3aemopii, sKi
BHUKOPHCTOBYIOTHCS B TE€OPIi Ta MPAKTHUIL] YIIPABIiHHS, A€ MOXKIIUBICTD BUIILTUTH
Taki o3Haku B3aemoxii HI'Y 3 JICHC mix 4ac BUKOHAHHS CHUIBHUX 3aXOJIB 13
pearyBaHHsI Ha JIICOBI MOXeXi B yMOBax BiliHH, SIK: CITUIbHA JISUTBHICTB CY0’ €KTIB
IiJ] Yac BUKOHAHHS 3aXO[iB 13 pearyBaHHs Ha JIICOBI MOXEXI B yMOBax BiliHH;
HasBHICTH JEKIIBKOX (HE MEHIIE JBOX) cy0’€KTiB B3a€MOJIl i/l Yac BUKOHAHHS
CHIIBHUX 3aXOMIB i3 pearyBaHHA Ha JICOBI MOXEXI B yMOBaxX BiMHHU;
Y3TOJDKEHICTh 3aXOJMIB y METi, MiClli, Yaci, MeTo/iax; CHilbHAa CHPSIMOBAHICTh
(YHKIIOHYBaHHS B3a€MOJIFOUMX CYO’ €KTIB ITi]1 YaC BUKOHAHHS CIUIBHHUX 3aX0J1iB
13 pearyBaHHs Ha JIiCOBI OXKEXI B YMOBaX BiHM; MUTaHHS B3a€MOAil MmiJ 4dac
BUKOHAHHSI CIIJIBHUX 3aXOJIIB 13 pearyBaHHs Ha JIICOBI MOXeX1 B yMOBAax BiliHU
PETYJIOIOTECSl BIMOBIIHUMU TIPAaBOBHUMHU aKTaMH; HE3aJCKHICTh CyO’€KTIB
B3aeMOJii (He MiANOPSIIKOBAHICTh MO CITyxk0i); 4iTKe pO3MexKyBaHHS (YHKIIIH
YUYaCHHUKIB B3a€MOJII MiJl yac BUKOHAHHS CIUIBHHUX 3aXOIiB 13 pearyBaHHsS Ha
JIICOBI MOKEXKI B yMOBax BIiiHU; €IMHa MeTa — pearyBaHHs Ha JIICOBI MOXEXi B
yMmoBax BiiiHu [7]. BimmoBimHO 1o Teopii B3aeMouil opraHizamidiHHX CHCTEM
OCHOBHUMM €JIEMEHTAMH B3a€MOZIl Il Yyac BUKOHAHHSA CIUIBHUX 3aXONiB i3
pearyBaHHsI Ha JIiCOBI ITOXKEXI B yMOBAaX BiifHU € HACTYIIHI: BU3HAUYEHHS Cy0’ €KTIB
opranizamii B3aemonii 3 umcna opradiB Ta mnigpozginie HI'Y ta JCHC;
BU3HAYEHHSI 30BHIIIHIX Ta BHYTPIIIHIX YUHHHKIB, 10 BILTBAIOTh HAa OpraHi3allifo
B3aemozii HI'Y 3 JICHC; Bu3HaueHHsi cyMmicHUX (opM oprasizaiii B3aeMoJii
HI'Y 3 JICHC; Bu3HaueHHs1 cyMmicHUX crioco0iB opranizauii B3aemoxii HI'Y 3
JCHC; Bu3Ha4yeHHs €IMHUX HamNpsMKIB opranizamii Bzaemonii HI'Y 3 ICHC;
OIIIHIOBaHHS €(PEKTUBHOCTI OpraHi3alii B3aeMo/iii.
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BILJIUB JICOBHUX MOXKEX HA BEPTUKAJBHUI PO3IOILI
PAJIOHYKJIIAIB ¥ JJIICOBUX T'PYHTAX

I B. /lasuodosa, xanouoam ciibCbK020Cno0apCuKux HayK, OOYeHm,
M. B. Kopoym, kanouoam mexHiuHux HayK, OOyeHm, OOyeHm,
Jlepoicasnuti ynisepcumem «Kumomupcoka nonimexHika»

Amapis Ha YopHoOmnbscbkii AEC mnpu3Bena [0 paiioOaKTUBHOTO
3a0pyAHEHHS 3HAYHUX TUIOII Y KpaiHu. Po3TalnyBaHHs aTOMHOT €eKTPOCTaHIIIT
Ta TOTOJHI YMOBH B Tiepiof aBapii 0OyMOBHIIM HaiOLIbLIy iHTCHCHBHICTH Ta
MacimTabu TEePUTOPIATFHOTO TOMIMPEHHsI aBapiiHMX BUKHAIB B OJHOMY 3
HalOlbII JTicucTux perioHiB — [lomicci.

o aapiii Ha YAEC y micax [Tonmiccs Ykpainu npoBoauiach cTadiibHa
Jicorocrojiapcbka JisUIBHICTh HANpaBlieHa Ha MIATPUMaHHS HaJIEKHOTO
CaHITapHOTO CTaHy JICiB Ta (OpMyBaHHs JAepeBocTaHiB. BHacnijok aBapii Ha
YAEC 3HauHa 4yacTHHA JICIiB, 10 3a3HaJM PaJi0AKTUBHOTO 3a0pyaHEHHS, Oya
BUKIIIOYEHA 13 cepH aKTUBHOI JIicOrocrnonapchbkoi misutbHOCTI. [lpunuueHHs
3aX0MiB 3 JOIVIANY 3a JEePEeBOCTAHAMH IIPHU3BENO O CTBOPEHHS CHPHITIMBUX
YMOB JUIsi PO3BUTKY OCEpEIKIB IIKIHUKIB Ta 3aXBOPIOBaHb JICY, 3HUIKCHHS
SIKOCTI ~ JIEPEBUHM, TMPUCKOPWJIO MPOLEC CaMO3PIKEHHS JIePeBOCTaHIB,
301IBILINIIO HAKOTIMYEHHS CYXOCTOIO Ta YTBOpEHHs Bajixky. Lle, B cBoro uepry,
MIPU3BEJIO JI0 IMiABUILEHHS MOXKEXKHOT HeOE3eKH Y JIICOBUX MAaCHBaX.

Y HacniJIoK THTEHCUBHUX MOXKEX JIUM Ta YaCTUHKH IOTIENY, IO MICTSITh y
CBOEMY CKJIQJIl pa/Il0AKTHUBHI €IEMEHTH HAIXOMAATH 10 aTMOCc(epHOTO TOBITPS 1 32
PaxyHOK BITPOBHUX IMOTOKIB MOXKYTh CIIPUYMHSTH 3a0pyIHEHHS paJiioOHYKIIiIaMu
MpUIErHX TepuTopii. [IpoTe OiIbIIICTh HOXKEXK BiJTHOCUTHCS IO KaTeTopil HU30BUX
1 HE XapaKTepU3yIOThCS 3HAUYHOIO iHTEeHCHBHICTIO. OJJHAK, BHACIIIOK IIUX TMOXENK
BUTOPAIOTh YarapHUKH, TpaBa Ta YacTKOBO BUIOpa€ JIicoBa MiACTWIKA. Takum
YMHOM 3HAYHO TMPUCKOPIOETHCS MiHEpawi3amis OpraHidYHuX peIITOK, 0
HAKOIIMYWJIMCS Y JIiCi 32 OCTaHHI pOKH. PamioHyKmimy, sIKi 3HAXOIWIHCS Y IHX
3aJIUIIKaX BUBUIGHSIOTECS 1 MOXKYTh HAIXOIUTH Pa3oM i3 MPOAYKTaMHU 3TOpAaHHS
JI0 BEPXHIX TOPU30HTIB MiHEPaJIbHOI YACTHHU IPYHTY. Y TEPIIi POKH TIiCIIS TOKEXKi
PamiOHYKITIIN CTAlOTh OLTBII JOCTYITHUMH JUISL POCIIHH, OCOONMBO TPaB’ THUCTHX Ta
MOXXYTh CIIPUYMHUTH BUIIIUH PiBEHb 1X Pai0aKTUBHOTO 3a0pYITHESHHSI HiXK 3a3BUYAA
CIIOCTEPITAETHCS HA JaHI i TepUTOPII.

ExcniepumenTanpHa [OiISHKA pO3TalioBaHa B ba3apchkoMy JICHHIITBI
Kuromupcrkoi obmacTi, Ykpaina, mpuonmsHo 3a 70 kM Bix YopHOoOmibcekoi AEC
Yy HaHOLTBII THITOBHX JUISl PETIOHY JIICOPOCIMHHNX YMOB — CBIXKHUX cyOopax (B2)
(puc. 1). Iluroma aktusHicTs '*’Cs y 1ili 30Hi cTaHOBUTE Bix 177 no 355 kbr/Mm2.
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JlocmixeHHs TPOBOANITUCEH Ha YOTHPHOX JOCITIHUX JTJSIHKAX y KBapTali
Ned5 Basapcpkoro sicannTsa Il «Hapomumpke CJII». Ha Tprox mimsHkax:
Nel (rakcauiitnmii Bugin 3), N2 (takcauiitamii Bumin 2), i Ne3 (takcamiitHuid
BUJII -5) BigOyJIMcs HU30BI MTOKEXKi y pi3HI pOKH, a OfHa (BUALT — 6) cilyryBaa
KOHTpOJIEM — MTOXKEeXK1 Ha Hiil He OyJ10.

HocmigHi AUIstHKA Mamd (10 TOXeXi) TOTOXHI  XapaKTepHCTHKH
JepeBHOTO sIpycy (YMCTI HacapKeHHs cocHU 3BuuaitHOl (Pinus sylvestris L.)
BikoM 90 pokiB. KpiM TOro, BOHM XapaKTepH3yBaJHCs BUCOKOIO OJHOPIIHICTIO
I'PYHTOBOTO Ta POCIMHHOT'O IIOKPUBIB

JIyis IpoBeICHHS TOCIIKCHh B MEXax MiAiOpaHuX JOCTIIHUX MIJISTHOK
(TakcamiiHUX BUAUIB) OyJO 3aKiaJieHO0 YOTHPH NPOOHMX Iwiomi. Po3mip
npobuux miony — 100x100 M. Ha koxHid mpoOHi¥ 1wiomi Oyma 3akiaaeHo
(UUITXOM PIBHOMIPHOTO iX PO3MILIEHHs Ha TUIOII) TPH I'PYHTOBHX Mpodiii, Ha
SIKUX 3JIHCHIOBAJIMCS ONUC BUALJICHUX TPYHTOBHX IIAPIB 1 3aMipH iX MOTYKHOCTI.
B HacTynHOMy Ha BCIX 3aKiafieHHX NpoduIsx BigOUpaluCh 3pa3ku IPYHTY 3
METOI0 BU3HAUEHHs UToMOi akTuBHOCTI 1¥'Cs,

Busnauenns nutomoi aktusHocTi 3’Cs y 3paskax BHKOHYBald 3a
JonoMororo ramma crekrpomerpy GDM-20 y paaionoriyniii naGoparopii
JepxaBHOTO yHiBEpCUTETY «JKUTOMHPCHKA TTOJII TEXHIKAY.

JlocmikeHHsT TTOKA3all, [0 HaiOUIbII 3HAYEHHS MHTOMOI aKTHBHOCTI
187Cs cniocrepiraeTbest y MicOBiH MigCTHILI.

[MoniOHa 3aKOHOMIPHICTH CIOCTEPIra€ThCs 1 JUISHKAX, SKI 3a3HAIM
JICOBUX MOXEX Yy PI3HMH Yac, OCKUIBKU IiJI Yyac TOPIHHS BHUTOPA€E MEPEBAKHO
BEpXHsI HE pO3KJIaJeHa YacTHHA JIICOBOI MiJCTHIIKM, HAaMiBpPO3KJIaJeHA Ta
pO3KJIaJeHa YacTHHA 3a3BHYail He 3a3HAIOTh BIUIMBY BOTHIO Ta IIPOJOBXKYIOTH
CIIy’)KUTH CBOEDIJIHUM JIETIO PaJiOAaKTHMBHUX EIIEMEHTIB Y JICOBI €KOCHUCTEM.
Kpim Toro, 4actuHa pamiOHYKIIIiB, IO BHBIJIBHSAETHCS IIICIS BHTOPAHHS
OpraHivyHOi PEYOBMHHM HAJAXOAUTH N0 HMXKHIX IIApiB JICOBOI MiJCTUIIKU 1 JIHIIE
MOTIM BUMHUBAETBCS JI0 BEPXHIX MIHEpAIbHUX IIapiB IpyHTy. OjHaK,
HOPIBHABIIM MHMTOMY akTUBHicTh ¥'Cs y icoBiil mifcTuLi Ta y BEpXHBOMY
TYMYCO-€IIOBIaIbHOMY TOPU30HTI Pi3HUX MPOOHHX IUIOILI, MOXKHA BHSIBUTH MIEBHY
BiaMiHHICTh. Tak, Ans AUISHKH, 10 He 3a3HaBana ropinHs (Ne 45/6) ta mns
IUISHOK, IO 3a3HaJIM BIUIMBY JICOBHUX IOXKEXK OEKiTbKa pokiB Tomy (Ne 46/2 ta
Ne 45/3) posnoin *¥'Cs Mix MU BOMA TOPU3OHTAMH € IPAKTUYHO OJHAKOBHM.
[IuTOoMa aKTUBHICTH PazioIe3ii0 Y TYMyCOBO-EIIOBIAIbHOMY TOPH30HTI CKIIagae
12-15 % Bix TUTOMOI aKTUBHOCTI I[LOTO PAAIOHYKIIAY Y JIICOBIM MiJACTHIII.
Hinsaka, mo 3a3Hana TOPiHHSA ONM3BKO POKY TOMY Ma€ TI€BHI BiIMIHHOCTI Y
po3mozim pamionykmigiB. [ms 1iel mpoOHOI TUTONmI NHTOMAa aKTHBHICTH
pamionesito y TyMyCcOBO-€IIOBIaTbHOMY TOPH30HTI IO BiIHOIICHHIO 1O JiCOBOL
migctunku ckmana 40 %. Taky BiIMIHHICTE MOXHA TOSCHUTH THM, IO
JOCTIDKSHHS TTPOBOIMIINCS Ha TIOYAaTKy oceHi. s maHoi ekcriepuMeHTaIbHOl
IUTONII XapaKTepHUM € 3HHUIICHHS BEPXHBOTO MIAPY JICOBOI MiACTHIIKU Y
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pe3yibTaTi TOXEXKi, BUMHBAaHHS BHBUILHCHHX pPAaJiOAKTUBHUX CJICMCHTIB
JI0 BEpXHIX MiHepaJbHUX MIapiB IpyHT. KpiM Toro, Ha BigMiHYy BiJ I1HIIHX
MPOOHMX TUIONI, HA JaHil IUTONN HE BiAOYJOCS BiJHOBJICHHS HEPO3KJIAJICHOTO
mapy JcOBOi MIACTHJIKA, a OTXE 1 BMICTY pPaliOHYKIIZIB 3a pPaxXyHOK
IHTEHCHUBHOTO OMay JIUCTS BOCEHU.

Ha Bcix mpoOHUX AUTSHKAX MOXHA MPOCTEHKUTH 3HIDKCHHS MHTOMOL
aktuBHOCTI “*'Cs 3 rommGuuOr0. ONHAK, aHal3 OCOOIMBOCTEH BEPTHKAILHOTO
posnoziny ¥'Cs y micoBuxX IpyHTaX M MOXKEX YCKIATHIOETHCS 3HAYHOIO
MOYaTKOBOIO MO3ai4YHICTIO PaJi0aKTUBHOTO 3a0pYyAHEHHS JIICOBHX MAacHUBIB.
Orxe, onepyBaTé aOCOMOTHUMH 3HAYCHHIMH € HEAOIUTEHUM. TOMY TSt KOXKHOT
MPOOHOT IIOII OYJI0 pO3paxoBaHO YCEPEIHEHI 3HAYCHHS MHUTOMOI aKTHBHOCTI
187Cs 3a mapamu IpyHTY, SKi BU3HAUYAINCS SK BiJICOTOK BiJl CyMapHOI aKTHBHOCTI
pamioHyKIIiy y I'pyHTOBOMY HPOdii.

Amari3 posnofiny cymapHoi akTuBHOCTI =>'Cs y mapax IpyHTY TIpoGHOi
rtomi Ne 45/6, 1m0 He 3a3Haja JIicOBOI MOXKEXX], ITIOKa3ye 3aKOHOMipHE 3HHKEHHS
BMicTy panionykmimy 3 rauOuHoto. Ilpaktuuno 96 % Bin ychoro cyMapHOTO
Bmicty '¥Cs 3ocepemxeno y micosiit migctwiui (83 %) Ta B rymyco-
enoBiabHOMY TopHu30HTi (13 %).

Ha npo0Hiii mnomti Ne 45/3, 1o 3a3Hana TopiHHA OMU3BKO POKY [0 MOYATKY
JIOCITi IKEHb CIIOCTEPIracThes 3HaYHE 3MeHIneHHs BmicTy *'Cs y mricosiit migcTumii
(Ha 16 %) 3a paXyHOK BUTOpaHHS BEPXHBOTO HEPO3KJIAJEHOTO IIapy MiACTHIKH Ta
nepexoly paJioHyKIIiJIiB 10 BEPXHBOIO Iapy IpyHTY. Lle miaTBepmKy€eThes THM, IO
cymapHa aktuBHicTh *’Cs y micoBiff MifiCTHII Ta TyMyCOBO-EJIFOBIaIbHOMY
TOpHM30HTI TpyHTY ckaagae Onmsbko 91 %. Omxke, pakruuno Bech *’Cs, 1m0
BUBUIHHUBCS 3 JIICOBOI MIJCTHJIKM 3a Yac ONM3bKHKA 10 POKY MepeilioB 10
TyMyCOBO-€JTIOBIaIbHOTO TopH30HTY. Jlumie 5 % *’Cs 3a yac, 1m0 npoiiios mcis
MOYKEX1 BCTUIIIO MITPYBATHU JI0 OlIIbII ITHOOKHUX IPYHTOBHX TOPH3OHTIB.

B mozasibli poku micis Moyek cyMapHuii Banosuit Bmict 3'Cs y micoiit
MIJICTHIII Ta TYMYCOBO-EJIIOBIAIbHOMY TOPU30HTI MPAKTUYHO TOBEPTAETHCS JI0
MOYaTKOBOT'O CTaHy, 1110 OyB JI0 MoXexki Ta ckinanae 94,5 %.

OnHak, Ha 3 PiK MCIS MOKEXI TOPYIIYETHCS CIiBBIIHOIIEHHS MK BMiCTOM
137Cs y nicosiii micTHI Ta IyMyCo-€JTIOBialbHIM FOPH30HTOM, OCKUIBKH Ha TIeit pik
TpuraB 61 HAHOUTHIT iIHTEHCHBHUM PO3KIIa JIICOBOI MiACTHIIKH, III0 BUTOPLIA TiJ] 9ac
noxexxi. 1le 00ymMoBmIO 3aKOHOMIpHE 30UTBIICHHS BMICTY PaIiOHYKIIIB y JICOBIH
MACTWII Ta 3MEHIIEHHS B TyMYCO-EIIOBialbHOMY Topm3oHTI. Kpim TorO,
HpOCTEXYeThCsl 30UIbIIeHHs BMicTy °’Cs y BepXHIX MLIapax eIoBiallbHOrO
TOPH30HTY. 3 TUTMHOM Yacy BaJIOBMH BMICT PafiOHYKIiAy y IHX IIapax IPyHTY
30UTBIITYETHCS, IO O0YMOBITIOETBCS HOTO MITpaIii€to 3 BEPXHIX TOPH3OHTIB.

Sk BUHO i3 y3aranbHeHoro rpadiky posnoaity *’Cs 3a mapamu rpyHTy Ha
MpOoOHMX IDIOMIAX, IIO 3a3HABAM JICOBMX TOXEXK y pisHHA dYac (puc. 1),
TIepePO3MOILIT BMICTY paiOHYKIIiTy POCTEKYEThCA 0 InouHM 10 cM Ta He 3adimnae
OLTBII IHOOKI IPYHTOBI TOPU30HTH.
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Pucynok 1 — I'padik BepTukanbHoro posnomiay »*'Cs 3a mapamu rpyHTy Ha
NpOOHMX TUIOIIAX, MIO 3a3HABAJIH JIICOBUX TIOXKEXK Y Pi3HUI Yac

JlicoBi mosexi Ta BEpPTHUKAIBHUI IEPepO3MOALT PaiOHYKIIIIB Y BEPXHIX
miapax IPyHTOBOro MpOoQUI0 MOXe IMPU3BECTH [0 3MiHH IHTEHCHBHOCTI
HaxonudeHHs >'Cs TpaB’SHUCTUMM Ta YArapPHMKOBHUMH POCIMHAMH, 10 MAKOTh
PO3MIIEHHS KOPEHEBOT CHCTEMH Y BepXHbOMY 10-CaHTUMETPOBOMY LIapi IPyHTY
Ta jicoBiii migctunmi. Ile oOymoBmtoe HeoOXiAHICTH 3a00poHM, ab0 OibIn
JKOPCTKOI perjameHTaltii 300py sri Ta JIKapChKHUX POCIUH Ha PaJiOaKTHBHO
3a0pyTHEHUX TEPUTOPISX MICIS JIICOBUX MOMKEK.

Hdns  po3poOku  pekoMeHAaIii 1040 OOMEXEHHS BHKOPHUCTAHHS
HEJEPEeBHOI MPOAYKIIT JICY Micisi MOXKeX HEOOXiTHO BH3HAUUTH 3a SKUU 4ac
BiIOyIEThCSl TIOBHE BiJHOBJICHHSI BEPTHKAIBHOTO PO3MOALTY PaIiOHYKIIIIB Yy
JICOBUX TIPYHTaX O IMOYATKOBOrO CTaHy (0 moxexi). OCKiJIbKH HaBiTh y
HalOIMBII BiAgaleHi 3a dYacoM Bix mokexi mnpoOHiH mmomi (3 pokm)
IPOCIIiIKOBYIOTECS BiIXHJIEHHS BEPTHKANBLHOTO posnofiny *'Cs Mix mapamu
TPYHTY BiJ MOYaTKOBOTO, TO HEOOXiTHO 3aCTOCOBYBATH 3aCO0M MaTEeMaTU4HOI
00poOKM JaHUX AJIsl OTPUMAHHS MMPOTHO3HUX PE3YJbTATIB. 3 LIEI0 METOI OyIH
no6ymoBani rpadiky 3a1e;KHOCTI MTOMOT akTHBHOCTI *3'Cs y Ipo6ax IpyHTY Bij
TIMOWHY 1X BiOOpy Ta BU3HAYCHI MATEMATHYHI 3aJIC)KHOCTI, IO iX OTHCYIOTh.

[IpoanamizyBaBmm mapaMeTpu pPiBHSAHD, IO OMMCYIOTH MaTeMaTHYHi
3aNIeKHOCTI JUISI KOKHOI IJIOMI, MOXHA CTBEP/DKYBATH, IO HAHOUTBII
BiIMIHHOCTI CIIOCTEpITafOTBECS MiXK IapaMeTpaMu s MpoOHOI TUToImi, siKa He
ropima (Ne 45/6) ta momi, sika 3a3Hana TOPiHHS OIM3BKO poKy Tomy (Ne 45/3).
Juis mpoOHUX TIIOmI, sIKi 3a3HANH TOPiHHSA B OuTeIn maBHii dac (Ne 45/2 Ta
Ne 45/5) mpociIKOBY€eThCSI TTOCTYIIOBE HAOMMIKEHHS MapaMeTpiB PiBHSIHHS 10
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MMOYaTKOBUX. BuXomsun 3  pe3yibTaTiB  MOJETIOBAaHHS  BiJHOBJIECHHS
BepTUKaIbHOTO posnoiny *3'Cs y IicoBUX IpyHTaXx TcIs JiCOBHX TOXkKexk Oyie
BiIOyBaTHCS 3a Yac, IO HE MEePEeBUIIyE 5 pokiB. ToOMy came Ha TaKuil mepion
HEeoO0X1THO BBOANTH OUITBIII )KOPCTKY pEeTJIAaMEHTALIII0 3aTOTiBIII ST Ta JTiKapChKOi
CHUPOBUHH Y JIICOBUX MacuBax 3a0pyIHEHUX PaiOHYKIIIIaMH ITiCIIs TOYKEXK.
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VK 504

MPOBJIEMATHKA TA LIIJISIXY IOBO/UKEHHSI 3 BIIXOJAMH
PYWUHYBAHHSI IHOPACTPYKTYPH BHACJIIJIOK BINCHbKOBHX I
B YKPAIHI

B. B. /louuneuys, acnipanm,
T. L Illynaam, kanouoam CilbCbKO2OCNOOAPCHKUX HAYK,
JIvsiecobKuli Oepaicasrull yHigepcumem 6e3nexi HCummeoisibHoOCi

[ToBHOMacmTabHa pociichbKO-YKpaiHChKa BiliHA CHpPUYMHMIIA HaXKallb
3aru0enb necaTkiB TUCsY BiicbkoBUX 3CY, HMBUIBHUX I'POMaJIsiH, pPyHHYBaHHS
MPOMHUCIIOBHX Ta BIHCHKOBHUX O0’€KTIB, 00’€KTIB COIIaJbHOI Ta >KUTIOBOI
iH(ppacTpykTypu. CyTTEBO MOCTPAXKIAIN MPAKTHYHO YC1 KOMIOHEHTH IOBKLILIS
JI0 TaKoi Mipu, 110 piBeHb nepeBuieHHs ['JIK 3a0py THIOIOUMX PEYOBHH B MICIISIX,
Jie TPUBAJIM aKTHBHI OOWOBI Iii, YacTO BHUIIMHA Y KilbKa pa3iB. 3HUIIYIOTHCS
00’€KTH MTPUPOHO-3aroBiIHOTO GoHAY YKpaiHu, 4acTo (QIKCYIOTHCS MOXKEXK] y
NPUPOJHUX EKOCHCTeMax (JICOBHX, IOJNBOBHX, CTENOBUX), Ha CTHXIHHUX
CMITT€3BANIMIIAX, SKUX YUMano 3aiKcOBaHO y JicaX, Ha Y30i4usx MIOpIir,
CLIBCHKOTOCIIOIAPCHKUX YTifb, HA Oeperax pidok.

Hdyxe wmacmtabHOIO mpo0JieMOlo, sSKy MOpOAMia BiHA € BiIXO.IH,
YTBOpEHI B pe3yJsbTaTi 00iOBHX il Ta pylHYyBaHb OyJiBeib. OCKUIbKU BiliHa
TPUBAE, TO CKIIAJHO OLIHUTH TXHIO OCTATOUHY KUIBKICTb Ta pi3HOMaHITTs. Ta Bke
3apa3 HarpalbOBYIOThHCS POrPaMH, CIIPSIMOBaH1 HA BUKOPUCTAHHSI IIUX BIIXO/IIB
y TepioJ] Mmicisl IIepeMOry Ta BiTHOBJICHHS TEPUTOPIANbHOI LITiCHOCTI YKpaiHu,
cranoM Ha 24.08.1991 p.

3a ominkamu MiHiCTEepCTBa PO3BUTKY TPOMAaJI, TEPUTOPIii Ta iHppacTpyKTypH
VYkpaiHu, 3araibHUN OOCST BIJXOMAIB BiJ| pyWHYBaHb, IO yYTBOPWIKUCS BHACIIJIOK
30poiiHoi arpecii P® mporu VYkpainu, ckinagae Omusbko 600 Tec. ToHH. Takoi
KUIBKOCTI Oy/IiBEeJIHOIO CMITTS He MaJia IIie JKOJHa KpaiHa cBity. | B ykpaiHChKoMy
3aKOHOJIABCTBI JI0 TOBHOMACIITAOHOTO BTOPrHEHHS He OYJI0 HOPM IOJIO YIIPaBIiHHSI
BiZIXOIaMH Bifl pyHHYBaHb, IPOTE X 00’ €MH 3pOCTAIOTH 3 KOKHIM HOBHM POCIHCHKIM
YAApOM II0 MiCTaX, CEJTUIIAaX MiCHKOTO THITY Ta CeNax.

BigxomamMu MUTITApHOTO TOXOKEHHS BBAKAIOTHCS HEPO3ipBaHi CHApSIH
Ta yIaMKH BiJ HUX, 3aKaJeHi MiHH, 3TOpUTHA Ta pO3OWUTHIA TPAaHCHOPT Ta
BiliCEKOBa TEXHiKa, BAKOPHCTaHi 0gHOpa30Bi cuctemMu NLAW, 3anuiiku rymu 1a
pyian OyxiBenb. Bimxomamm MiNITAPHOTO TOXO/DKEHHS PSICHO YCisHI MO,
BIIKPHUTI MPOCTOPH CTEMiB, JICH Ta JICOMOCaiKu. TOMYy IyKe BaKIHBHM €
HaIpaIfoBaHHS PaIliOHABFHOI CTPATETi] YIIPaBIiHHS TAKUMH TUTIAMH BiJIXO/IIB.

Hanpuxiian BifiChKOBOI TEXHIKH Ta IHIIIOTO 3TOPLIOTO TPAHCIOPT MijIsTae
MOJATBINI TlepepoOIli, a/pke Ie sSKICHA MeTalieBa CHPOBHHA, SIKY IOLLUIEHO
MTOBTOPHO BUKOPUCTATH. SIK CTBEpKYIOTh CICHMIANICTH Yy IUIaTax IIia0uToi
BIHCHKOBOT TEXHIKH MiCTAThCS HiHHI MaTepianu. OHOPa30Bi MPOTHTAHKOBI PaKeTHI
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komIiekciB NLAW, Texx MoxyTe OyTH mijiaHi HOAajibliiii mepepoOr, iXHIO
ONTHKY MOYKHA BUKOPHUCTOBYBATH 1 BCTAHOBJIIOBATH Ha 1HIII THITH 030pOEHHSL

Hapmzpryaiino macmitabHy mpoOiieMy CTaHOBISATH BIIXOAM pPyHHYBaHb
OyniBeNb XKUTIOBOTO CEKTOPY, 00 €KTIB COLIANBHOI iH(PAaCTPYKTypH, OCBITHIX
3aKJIaJliB, 3aKJIaiB CHCTEMH OXOPOHH 30pPOB’S, Y SKi BIIyYHJIM BOPOXKI PaKkeTH,
JpOoHU, sKi Oynau CBIIOMO MilipBaHi BOPOXKUMH BiHCHKaMHU Ta JUBEPCIHHO-
PO3BiyBATEHUMHE TPYIIAMH.

3a JaHUMU MiHICTEpPCTBa PO3BUTKY TPOMaJI Ta TEPUTOPi YKpaiHu pociichKi
Bilicbka ymikoauiau Maibke 160 Tuc. OyaiBenb Ta criopy, 3 sikux Maibke 20 Tuc. —
0araroroBepXiBKH, a MOBHICTIO 3HUIIWIN MoHa] 6800 )HUTI0BUX OyJUHKIB (X04a
usg 1ugpa JaNeKo HE OCTaro4yHa). 3HauHa KUIBKICTh 3pYyHHOBAaHHX YJIaMKiB
MIOTpAILISE HAa TPAIUIiiHI 3BajuIIa. 30KpeMa 1 Oy/iBellbHI YJIaMKH, IO MICTATh
a3bect (kKaHIEPOreHHWH Marepian), sikuM BKpuTo noHazn 70% naxiB OyniBenb B
VYkpaiti, TepMozie(hopMOBaHI yIaMKH, SKi HEMOXKJIMBO BUKOPUCTATH MOBTOPHO.

Biaxoau, po3iOpaHi Ha MICISIX BIYYaHHsT MOXYTh MaTH TOBTOPHE
BUKOPUCTAHHS HE TITBKH ITiJ Yac BiAHOBJICHHS MOIIKOIKECHUX 00’ €KTIB, a i i
Yyac BUPOOHUIITBA Oy IIBEIBHUX MaTepialiB.

Jnst uporo cmig 34iMCHATH Kinbka etamiB. [lepmmit — copTyBaHHS.
HamsBuuaitHo ckimamHuil mporec, apke Ha MpH po300Opi 3aBaiiB, HANPHKIAT
0aratornoBepxiBOK, OKpIM LIeTJIH, OETOHY, TPAILISIOTHCS 1 METANIOIUIACTHK, CKIIO,
apMyBaJllbHa CiTKa, MiHEepajbHA BaTa, MaTepiali BHYTPIIHBOTO 03100JICHHS
KOJIMIIHIX iHTEp’€piB, CTIHOBI MaTepiaiu, MOKPIBis, MOOYTOBI peul 1 ylamMKu
JICPEBUHU, OCTAHKH 3ariOuX JItoJIeH, TOMAIHIX TBAPUH 1 T.JI.

[Micns copTyBaHHST HEOOXiHO BH3HAYUTH TPYyIMH MatepiaiiB, sKi
AT al0Th IOBTOPHOMY BHKOPHCTaHHIO, 30KpeMa CKJIO, MeTaJl, IIACTHK, OSTOH,
a sIKi He MJSIratoTh mepepooili i NoTpeOyoTh YTl

Hpyruii eran — 3MEHIIEHHs OO0’€My LHUX BIAXOMIB (CIpecyBaHHS).
Hanpuknax y micti XapkoBi Bxke BUKOPUCTOBYIOTh koMiutekce “Hammel”, skuit
BUTOTOBIISIETHCS B YKpaiHi HIMELKUM KOHIIEPHOM, BapTICTIO OJHM3bKO OJHOTO
MIJIBHOHA CTa I’ ATAECITH TUCSY €BPO, IO JI03BOJISIE 3MEHIIIUTH 00’ €M BiJIXOJIB Y
5-8 pa3. Kommiekc ocHamieHo moApiOHIOBaYeM Ta MarHITHIM CETapaTopoM, 0
Ja€ MOXKIIMBICTH mMOApiOHIOBaTH OETOHHI IUMTH Ha mebiHb, a MOTIM MarHiToM
BiZICOPTOBYBAaTH METAJIEBY apMaTypy.

Tperiit eran nependavyae MOBepHEHHS 310paHUX MaTepialiB y NUBITBHHAN
00ir i3 BHUKOPHUCTAHHSAM iX $K BTOPUHHOI CHPOBWHH. BHIIAOTH HacTymHI
TUTIU MaTepiaiB:

— me6iHb, OTpUMaHHH i3 TepepoOIeHOT0 OETOHY, IO CIYTYE IS 3aCHITKH
KOTJIOBAHIB, IJISi CTBOPEHHS THMYACOBUX JIOPIT;

—acdanbT, AKUA TEpMITHO OOPOOISIOTE i MOBTOPHO 3aCTOCOBYIOTH y
OyHiBHUIITBI AODIT;

moApiOHEeHW MeTal, SIKH MOo)ke OyTH TIOBepHYTHH B O0Ir micis
IIPOBEJICHOTO IPOLIECY IEpeIIaBIeHHs (TaK 3BaHIH “depHens’);
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— TIOBaJICHI JIepeBa Ta TiJIKH,

— apMarypa, sika MOBTOPHO BUKOPUCTOBY€ETHCS y OYIiBHUIITBI;

— “kaM’sHI”  3QJWIIKH NPUAATHI I BHPOOHMIITBA PI3HOTO  BHIY
OyAiBEIEHOI IPOJTYKIIiI.

Ha nymky Oarathox excrepTiB, 1e OyJe HaHONTHMaNBHIIIMK BapiaHT
3aCTOCYBaHHsS BIAXOIIB BiJ pyHHAIil, OCKIIbKM BHUBC3CHHS BIAXOIIB
KOMYHaJIbHUMH CITy)KOaMH € JOPOKIUM.

VY Hanii, Hinepnannax, HimewyunHi icHye mpsiMa BUMOra, 10 B HOBOMY
OyZIiBHUIITBI BUKOPHCTOBYBAaTH TEBHHUU BiJICOTOK MPOAYKLIl 3 mepepoOiIeHnx
BiIXOMiB. Y IMX KpaiHax BoHa cTaHOBUTH 80%. TyT Bxke moHaxa 10 pokiB Bxe Ji€
3aKOH, KU 3a00pOHSE 3BO3UTH Ha IOJIITOHW OyAiBeNIbHI BIIXOMH, SIKI MOXKHA
nepepoOuTh. Y AeSKUX IHIIMX KpalHax IiJ yac MpUHAMaHHS BiIXO/IiB HA TIOJIrOH,
nmoTpiOHI OQililHI JOKYMEHTH, IO i THIW BiJXOJH HE MiAaI0ThCs Mepepoor.
VY ABctpii Hanpukiaj nepepoodnsietbes 87% BiaxoziB OyIiBHUIITBA Ta 3HOCY, Y
BenukoOpurasii — 45%, a y ®innsanaii — 43%.

MiHiCTepcTBO PO3BHTKY TpOMaj Ta TEpUTOpiii YKpaiHW CHINBHO 3
MiHicTepcTBOM 3aXMCTy MAOBKULIS Ta TPUPOIHHX pecypciB  YkpaiHu
PO3pOOIISIOTh MEXaHI3MHM YTUJIi3allii Ta TOBTOPHOTO BUKOPUCTAHHS Oy iBETbHUX
BIAXOZIB, II0 YTBOPMJMCS BHACHIIOK PyHHYBaHb iH(ppacTpyKTypH. JJOKyMEHT
nepeadavae, MO BiIXOAM, HENPUAATHI Uil PEUUKIIHTY Ta BUKOPHCTAHHS, SIK
BTOPUHHOI CHPOBHHH, I JUIATATUMYTh CKJIa{lyBaHHIO 1 MOJAJbIIii Oe3neuHii a1st
JOBKiUIs yTumizanii. [Hdopmariss mpo oOcsirk Ta CKiIaj UMX BiIXOMIB, IXHE
MOUIMPEHHS Ta BIUIMB Ha JOBKULIA — 11 KJIIOYOBUI KOMIIOHEHT, Ul MiAPAXyHKY
MaciTadiB eKOJIOTIYHOT KPU3H Ta MPOTrHO3Y i1 HaciaKiB. [IpaBuibHE MiianyBaHHs
YIpaBIiHHS BigXOJaMH pYyHHAIl, € KIIOYOBUM €JIEMEHTOM Y ILUIaHyBaHHI
BiJI0YIOBU Ta BiIHOBJICHHSI EKOHOMIKH Y TIOCTBOEHHUI TIEPIOI.

IMocranora Ka6inery MinictpiB Ykpainu Bix 27 Bepects 2022 p. Nel073,
SIKOIO 3aTBEPXKEHO MOPSIOK MOBOPKEHHS 3 BIAXONAMH, L0 YTBOPHIIKCH Y 3B SI3KY
3 TIOLIKO/PKEHHSM (pyHHYBaHHIM) Oy/iBeNlb Ta CIOPYA BHACIIIOK OOWOBUX M,
Bin BU3Hauae MexaHi3M HOBOIKEHHS 3 BIAXOJaMH, IO YTBOPWIHCH Y 3B’S3KY 3
MIOIITKO/DKEHHAM (pyHHYBaHHAM) OyIiBeNb Ta CHOpyA, OO’€KTIB HE3aBEpIICHOTO
OymiBHUIITBA, OO0’ €KTIB OIaroycTpOr BHACIIIOK OOMOBHX Iiif, TePOPUCTUIHUX
aKTiB, AuBepciii abo mpoBemeHHsIM poOIT 3 JNiKBigamii iX HACIIAKIB, 3 METOIO
3ano0iraHHs Ta 3MEHIIECHHS HETaTUBHOTO BIUIMBY TAKUX BiIXOMIB HA HABKOJIHIIITHE
MPUPOJIHE CEPEIOBHIIIE Ta 310POB’ S JIFOAUHHU.

VY maHii MOCTaHOBI BWALICHO HACTYIMHHU PSA KIIOYOBHX MOCTIIOBHUX
oTepariit:

1) mepBUHHE PO3YMINICHHA TEePUTOpil (30MpaHHS BIIXOMB Bl pPyHHYBaHSB,
30KpeMa 32 MOXJIMBOCTI — COPTYBaHHS OKPEMIX KOMITOHEHTIB Bi/IXOIIB Bifl pyHHYBaHb);

2) mepeBe3eHHs (TPAaHCIIOPTYBAHHA) BIAXOMIB Bill PyHHYBAaHb Bif MicIlI iX
YTBOPEHHS /10 00’€KTIB MOBOHKSHHS 3 BiZIXOIAMH 200 MiICITh THMYACOBOTO 30epiraHHs,
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3) ocrarouHe (micisi BUKOHaHHS POOIT 3 JEMOHTaXY IONIKO/KEHUX
(3py#tHOBaHNX) 00’ €KTIB) PO3UMILICHHS Ta IIPUOUpPAHHS TEPUTOPIH (y pa3i morpedn);

4) 30epiraHHs BiAXOAIB BiJ pYHHYBaHb Ha MICHIX THMYaCOBOTO
30epiraHHs a00 Ha HIIMX 00’ €KTax MOBOUKEHHS 3 BilxoxaMu (10 iX yTwuimizamii
YH BUJIAJICHHS);

5) oOpoOGmnenns (mepepoOieHHs) BiAXOAIB BiJ pyHHYyBaHb Ta/abo ix
3HEIIKOKCHHS;

6) yrwmizamis BiAXOZIB BiJ pyHHYBaHb (BUKOPHCTaHHS BIIXOMIB SIK
BTOPUHHUX MaTepiaibHUX Y CHEPIeTHYHHUX PECYPCiB);

7) BUIAJIEHHS BIIXO/IiB BiJl pyHHYBaHb, BKJIIOYAIOUHN 1X 3aXOPOHEHHS.

BiamoimgHo 1o myHKTY 17 11i€l TOCTAaHOBH, HE JOMYCKAEThCS 30epiraHHs
BIJIXO/IIB Bill pyHHYBaHb 0332 MEXaMH BH3HAYCHHUX MiCIlb iX THMYACOBOTO
30epiraHHst a00 00’€KTIB MOBOMKEHHsS 3 BiAXoJaMu. TakoX KaTeropu4HO He
JOIIyCKaeThCA 30MPaHHs BIIXO/IB Bil pyHHYBaHb y KOHTEIHHEpH U1 TOOYTOBUX
BiZIXO/iB 200 [UIsl pO3IILHOTO 30HUpaHHSI.

VYIIOBHOBO)KEHHM OpraHOM —OpraHi3OBYIOTECSI POOOTH 3  PO3YHIICHHS
TEPUTOPIl HACEJICHUX MYHKTIB: BYJIUIIb 1 IOPIT HACEIEHUX ITyHKTIB (IOPIr 3araJibHOro
KOPHCTYBAHHSI, 1110 POXOSITH Yepe3 TEPUTOPII0 HACENIEHOTO MyHKTY, MariCTpaJIbHIX
BYJIMLIb 1 JIOPIT); TEPUTOPIH, MPUIENIHX J0 O0’€KTIB COLIaIbHOI 1HPPACTPYKTYpH
(3akymamiB OCBITH; 3aKIIaJ[iB OXOPOHM 30POB’sl, 3aKIaiB COLIAIBHOTO 3aXHCTY
HacelieHHs), OyaiBenb aJIMIiHICTPATUBHOIO TPHU3HAYCHHs (30KpeMa HaJaHHsI
AIMIHICTPATUBHUX TIOCIYT, PO3MILEHHSI OPraHiB YIPABJIiHHS) Ta CHJI LUBLUILHOIO
3aXHUCTY, 30KpeMa MOKEKHO-PATYBAJIBHHUX MIIPO3ALUTIB Ta aBapiHO-PATYBATBHUX
CIy0; MPUOYIMHKOBHUX TEPUTOPIii OaraToKBApTHPHUX OYJAMHKIB, TYPTOXKHUTKIB.

[opsimok Takok BU3HAYAE, 10 Y pa3i KoM BJIACHHUK/YIPABUTENb 00 €KTa,
Ma€ HaMip CaMOCTIHHO 3/TIICHUTH PO3YMIIEHHS TEPUTOPIH, 10 BKIIFOYAE 30MpaHHS
BIIXOIIB BiJ pyHHYBaHb, iX COPTYBaHHsS 3a MICIIEM YTBOPEHHs (32 MOXJIMBOCTI) Ta
MepeBe3eHHs (30KpeMa 13 3aCTOCYBAHHSM CIICLIabHOI TEXHIKHM) JI0 00’ €KTIB
TIOBO/DKEHHSI 3 BiIX0[aMu 200 MICI[b THMYACOBOTO 30epiraHHsl, Taki poOOTH MOXYTh
OyTd po3modari MiCNsi OTPUMAHHS 3a 3BEPHEHHSM BIIACHUKA/YIIPABHUTENS Bij
YIIOBHOBKEHOTO OpraHy iH(OpMALlii Mpo 3aBepIIeHHsT HEBIAKIATHUX POOIT.

Momo micups TMMYacoBoro 30epiraHHs, 30KpeMa, BU3HAYAETHCA, IO Mif
Yyac OpraHizamii MiCI[b TUMYacOBOTO 30epiraHHs CIiJ Mepea0avyiTH BiMIIOBIIHY
OpraHi3amil0 TEpUTOpii, 30KpeMa mependauyuTH [IUISHKA, MpH3HAYCHI IS
THMYacoBOT0 30epiranHs, cOpTyBaHH:, 00poOiIeHHs (TepepoOKH), THMYACOBOTO
30epiraHdst OTPUMAaHOiI BTOPWHHOI CHPOBWMHH (IS PO3MIIIEHHS IpOOHIBHO-
COpPTYBaJIFHHX Ta IHIIMX YCTAHOBOK, & TAKOX TUMYACOBUX CIIOPYH, HEOOXiTHIX
JUTS 3AICHEHHS OTIepaIliii 3 MOBOKEHHS 3 BIAXO0IaMHU Bil pyiHYBaHH:). Bigxomam
Bil pyHHYBaHb IICIA COPTYBaHHS MOXXyTb OyTH BHKOPHCTaHI SIK BTOPHHHI
MatepianbHi abo eHepretwuHi pecypcu. [lim wac 30epiraHHsS BiAXOIIB Bix
pyWiHYBaHb 3a00pOHSIETBCS iX 3MimIyBaHHs. 30epiraHHs BiOXOMIB  CIIf
3MIACHIOBATH y cmoci0d, mo 3abe3rmedye MOXJIMBICTE Oe3MMepenIkoHOro
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HaBaHTAXKCHHsSI Ha TPAHCIOPTHUU 3aci0 I BUBE3CHHS BIIXOJIB 3 MiCIb iX
THMYacOBOTO 30epiraHHsl.

BaxmBo, 1o OyniBenbHI  BHpOOM  (IPOAYyKLis), OTpUMaHa 3
BUKOPHCTaHHSM  BIIXOMIB  Bil  pylHHyBaHb, IIOBHHHAa  BiJIOBiaTH
BuMoraM TexHIYHOrO  perjaMeHTy  OyaAiBeNbHHX  BHPOOIB  (TIpomaykuii),
3aTBeprKeHoro nocranoBoto Kabdinery MinictpiB Ykpainu Bin 20 rpyaus 2006
p. Ne 1764, a ynmoBHOBaxkeHUI OpraH 3000B’S3aHUI BXUBATH 3aXOJiB, IIOJIO
MTOBTOPHOTO BHKOPUCTAHHSI OCHOBHHMX KOMIIOHEHTIB BiJXOJIB BiJ pyWHYBaHb
(micns ix mepepoOKm) i yac peanizalii NpoeKTiB OyIIBHULTBA, IO/IO0 SIKUX BiH
€ 3aMOBHHKOM OY/1iBHHIITBA, TA CIIPUATH BUKOPUCTAHHIO BiJIXO/IIB BiJl pyHHYBaHb
IHIIMMH 3aMOBHHKaMH OY[liBHUIITBA.

3apa3 BigOyBAa€ThCS TOIIYK ONTHMAIBHUX pillleHb, IMPOTE HEOOXiTHO
3a0€3MeUNTH KOOPIMHAIIIO Ta CIHIBIpAII0 MDK PI3HUMH PIBHAMH BIagd IS
e(eKTHUBHOTO BHPIIIEHHS POOieM, OB’ sI3aHKX 13 BiAXOAAMH pyiHalii B yMOoBax
BiiiHW. Binmbil akTMBHO iH(OpPMYBaTH OpraHu BiIaau Ha MiclsX mono [lopsky,
aJDKe 13 BiTIOBIICH BUIIIIAE, 10 MICLICBI aAMIHICTpAIIil Ta OpraHy BIIaJU HE TyXKe
00i3HaHi i3 cBOIMH 000B’SI3KaM ¥ OO YNPaBIiHHS TAKUMH TUTIAMH BiJIXOIIB.

KpiM Toro Ha uaci meperyisifi i CTBOPEHHS CTaHJIApPTIB BHUTOTOBIICHHS
OyniBenbHOI TMPOAYKI[il, HOpPMATHBHOI 0a3W, MiAXOMIB JO IOBTOPHOTO
BUKOPHCTaHHs TUX 4 iHIIMX OynmarepianiB. Hanpuknan y kpainax €C mporec
3aboponu a3becty posnouascs mie y 1983 p., octarouno yci Mmartepiaiiu, siki Horo
MICTATB, OyJi0 3a0oponeno y 2005 p. B Ykpaini x a30ect 3a6oponunu 2022 p.,
KOJIM TIApJIaMEHT YXBaJIUB 3aKOHOMPOEKT Ne 4142 “TIpo cuctemy rpomMaachKoro
310poB’s”. Ykpaina nepeOyBae B mpotieci immiemeHTaii 305-ro eBponenchbkoro
periiaMenTy, 0 CTOCYEThCSI BUMOT JI0 SIKOCTI Ta Oe3neku OynmarepianiB. [ana
HOpMa IMOBHHHA HAaOpaTu YuHHOCTI y 2025 p.
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VK 504

EKOJIOI'TYHI HACJIIAKH NOKEXK B JIICOBUX EKOCUCTEMAX,
CITPUYMHEHUX BIMCBKOBUMMU AISAMU, SAK ITPOAB EKOLIUAY

M. M. Inaweesuu, acnipanm,
T. L Illynaam, kanouoam CilbCbKO2OCNOOaPChKUX HAYK,
JIvsiecobKuli Oepaicasrull yHigepcumem 6e3nexi HCummeoisibHoOCi

BoeHHe JUXOMITTS NOPH3BOAMTH 0 MACIITAOHUX HETATUBHUX Ta
TpariuHUX HACIHiAKIB, aJyke TUHYTh BiHChKOBI Ta mobOpoBosbui 3CY, mupHe
HAaceJICHHS, SKEe TOTpaIuise€ TiJ 3aXWUCT MIDKHAPOJHUX KOHBEHINH, SKi
MPOMUCYIOTh 3aKOHH Ta 3BHYAi BEACHHS BIWHH, PYWHYIOTBCS CTpaTeriuHi,
IIPOMUCIIOBI 00’€KTH, XHUTJIOBA iH(PPACTPYKTypa, 3aKiIaJl CUCTEMH OCBITH Ta
OXOPOHH 3/I0POB’sl, 00’ €KTH iICTOPUYHOT Ta KyJbTYPHOI CIIa/IIUHKA Y KpaiHU.

MacmrabHumMu € TakoX (akTH Ta JOKa3d ILIECIPSIMOBAHOIO
pYyHHYBaHHS HABKOJUIIHBOTO IPUPOIHBOTO CEPEAOBHIIA, IKUH Y MKHAPOTHOMY
3aKOHO/IaBCTBI HOCHThH Ha3BY eKouu. I1il MM MOHATTAM PO3YMIEThCS MAacoBe
3HUIIEHHS POCIMHHOTO a00 TBAPUHHOTO CBIiTy, OTpy€eHHs aTMocepu abo
BOJIHMX PECYPCIB, 3HUIICHHS JiCOBUX TEPUTOPIH, & TAKOXX BUMHEHHS IHIIKX JIii,
10 MOXKYTh CHIPUYUHUATH €KOJIOTTYHY KaTtacTpody.

Exouusa € KpUMiHAJIBHO KapaHUM JisSHHSM SIK B YKpalHCbKOMY, TakK i B
MDKHapOJIHOMY TpaBi. 3rifHO 3 KpUMIHAIBHUM KOJEKCOM  YKpaiHW,
nepeadavaeThCsl MOKapaHHs IMO030aBJCHHSIM BOJI HAa CTPOK BiJl BOCBMH JIO
I’ SITHAISITH POKIB, B 3aJIGKHOCTI BiJl MACINTAa0IB 3aBJJaHUX 30UTKIB.

Oco0mmBO TSHKKOIO (DOPMOIO €KOLUY € MITITAPHUEM EKOLUJ] — TOPYIICHHS
€KOCHCTEM CEepe/IOBUIL[A MPOXKUBAHHS JIIOMMHU B pe3yybTari OOHOBUX i, siKi
MIePECITiIYIOTh BINCHKOBY 1 MOJITHYHY I[iJ1b. 32 PUMCBKHUM CTaTyTOM, SIKUM KePYEThCS
Mi>KHapOIHHI KPUMIHAIBHUH CYII, SKOLH] 11e: ““...yMICHE BUMHEHHS HalaJy, KOJIU
BIJIOMO, 10 TaKWil Hamaj CTaHe MPHYUHOK JIOBIOCTPOKOBOI Ta CEPHO3HOT IIKOIH
HABKOJIMIITHEOMY [IPUPOTHOMY CEePEeIOBUILTY, sIka Oyrie SBHO HECYMiCHA 3 KOHKPETHOIO
1 Ge3mocepeTHbO OYiKYBAHOO 3arajbHOIO BIHCEKOBOIO TIEPEBAror0’”.

3ymucHe pyHHYBaTH HOBKUDIA B XOIi BOEHHHX [iii 3a0oponse 1 I
HonatkoBuii mporoxon a0 JKeHeBChKOi KOHBEHIIi. 3TiHO 3 YAaCTUHOIO TPETHOIO
crarti 35 maHOi KOHBEHIII ““...3a00pOHEHO 3acTOCOBYBaTH MeTomu abo 3acobu
BEJICHHS BOEHHUX Mil, SKi MalOTh Ha METi 3aBIAaTd abo, K MOKHA OYiKyBaTH,
3aBIayTh IIMPOKOi, JOBrOYACHOI i CEpHO3HOI IIKOIHN MPUPOJHOMY CEPEIOBHIILY .

[oni6ui HOpMH € 1 B KoHBeHITiT Tpo 3a00poHy BOEHHOTO 200 OYIIh-SIKOTO
IHIIIOTO BOPOXKOTO BHUKOPUCTAHHS 3acO0IB BIUIMBY Ha HABKOJUIIHE ITPHUPOIHE
cepenosutie (1977 p.), yaacHuIAMH sSK01 € YKpaiHa i pocis.

B nacnimox moBHOMacIITabHOI BiftHE y Tiepion 3 24.02.2022 p. mo maHmid
Yac 3HAYHa YaCTHHA JIicOBOro GoHIy YKpaiHH 3a3HaNa MOXKEK, CIPHUNHEHHUX 5K
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MpsIMUMHA OOHOBHUMHM JTisSIMM, CHaJlaXyBaHHSM IIiIPOCTY, MIJUTICKY, KYyIIiB Ta
ITiICTAJIKY B HACJTIJIOK BUOYXY 3aKJIaJICHAX MiH, CBIJIOMAMH ITi [ITaJIAMH.

Ycporo 3a moHajx aBa poku BiHM 3ropino moHan 8100 kM2 tepuropii
VYxpainu. 3 Hux nonazn 1100 kM2 ckianu Jicu, M0 3rOpijd BHACHIAOK BOEHHHX
JIiii Ta Yyepe3 HEMOXKIIMBICTh YKPATHCHKHUX PATYBATBHUKIB 1X MOTACHTH. AKTHBHE
3aCTOCYBaHHsI apTHJIEpii Ta aBiamii miJ yac OOHOBUX M CIPUYMHSIE MacOBI
3aropsiHHSI B IPUPOJIHUX JIICOBUX €KOCHCTEMaX.

3adikcoBani MacmTaOHI BEpXOBi, HU30Bi Ta Mij3eMHi (TOpd’sHI) TOXKEXKi
B MICISAX aKTHBHHUX OOHOBUX Aiii. TakMM YMHOM BHUTOpAIH YCi OCHOBHI SIPyCH
JIiCOBHX eKkocucTeM. Lle criprurHMIIO0 3HaUH1 HETaTUBHI €KOJIOTIYHI HACIIKH IS
KOMITOHEHTIB JIICOBUX OioreorneHo3iB. BoHu momaraiote y 3a0pyJHEHHI
aTMOc(epHOTO TOBITPSl BYIJIEKUCIUM Ta30M, SKHH YTPUMYIOTh KOPEHEBUMHU
CHUCTEMaMH JIEpeBHI HACa/PKEHHS 1 MPOJYKTaMH IIpONi3y JIICOBUX TOPIOYMX
MarepiaiB, BUTOpsHHs KucHi0. OJiHE 13 MPOBIAHUX MiCIb cepell 3a0pYAHIOIUNX
HOJ'I}OTaHTiB 3aliMaroTh OKCHJHM BYIJICLIO. EKOHOFi‘{He 3Ha4Y€HHS BTpAT BYTJICHIO
B IIpoliecax TOpPiHHS 1 PO3KJIA/aHHsI OPTaHIKHM IICINIs TMOXKEK 3aJIEKHUTh K Bil
MacuITabiB MOXKEKi, epioy, TUITY TOPIOYOTO MaTepiaiy, piBHS pallioHAIBHOCTI
BEJICHHS JIiCOBOTO TOCIOIAPCTRA.

3 JIiICOBUMHM TOXKEXKaMH B MTOBITPS NOTPAIUISIOTh YACTHHKHU Caxi, BYTJIEIlb
1 IPOJIyKTH HETIOBHOTO 3TOPSIHHS JA€pPEeBUHU. Pi3HI OpraHiyHi peYOBUHH, B YUCII
skux Oarato (EHONBHUX CHONYK, SIKIi MalTh MYyTareHHi 1 KaHIEpPOTreHHI
BJIACTHBOCTI. 3aJUMJICHHS TOBITPS BeJe JO TMOTIPIIEHHS MIiKPOKIIMaTy
MIPU3EMHOTO0 TIpocTopy. JIicOBI MOXKeEXi BIJIMBAIOTh HA 3MEHIICHHS paiialliiiHoro
OanaHcy, MOCUJICHHS HaAXOKEHHS Telljla B IPYHT, Cag TypOyJIeHTHOTO IOTOKY
TeIia 1 BUKIMKAKOTh [IOCWIEHHS KOHBEKII.

[Micns moxexi CUTyallisl XapaKTEPU3YEThCs 3HAYHUM MEPEPO3MOALIOM
KOMITOHEHTIB TEIUIOBOTrO OayaHcy miacTuibHOi moBepxHi. Ile BimOyBaeTbcs,
30KpeMa, 4epe3 3MEHIICHHs alb0el0 MOBEPXHi 1, BIMOBITHO, 3POCTAHHS
MOTJIMHEHOI KOPOTKOXBUIJILOBOTO pajiallii 3 MoJadbIliM 301UIbIICHHIM SIBHOTO i
MIPUXOBAHOTO IMOTOKIB Teruia. Bce e mpu3BOMMTH 10 3HWKEHHS pajaialliiHoro
0anaHcy, a TAKOXX JI0 TOCHJICHHS HAJXOKEHHS TeTlIa B IpyHT. TeTuIoBi Ta TUMOBI
BHUKHIM BEJIMKHUX JIICOBHX MOXEX 3MIHIOIOTh IUHAMIKY aTtMochepH, Ipomecu
OUPKYJIALIi MOBITPSHUX MAC 1 IOKAJIBFHO BIUIMBAIOTh HA TIOTOIHI YMOBH.

JlicoBi MOXkKeXi € MPHYNHOIO 3HIKEHHS BOJIOPETYITIOYO01, IPYHTO3aXHCHOT,
CaHITapHO-TITi€HIYHOI, KIIMATHYHOI, MPHPOJOOXOPOHHOI Ta IPOTHUEPO3IIHOI
PO JTiCY Y IPUPOTHUX EKOCHCTEMAX. SHUIIIEHHS MOXKeKaMH MPUOePeKHNX JTiCiB
MPU3BOIUTH A0 OOMUNIHHS PIYOK Ta IIBHIKOTO pPO3MHBY ix OeperiB. 3
ITOBEPXHEBUM CTOKOM 3 JIICOBUX MACHBIB ITICJISI TOXKEXKI ITOTPATUISLE B TOBEPXHEBI
BOHI 00’ €KTH BEJMKA KIJTBKICTh 3a0pyAHIOIOYHX PEIOBHH.

JlicoBi MOKeXi 3HHUIYIOTH BEIMKI IUIOMII JICIB, IO CTBOPIOE HEOE3MEKy
TIOPYIIEHHST €KOJIOTIYHOI CTIMKOCTI MalX PIYOK Ta MiIBHIIYE PU3UK BUHUKHCHHS
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I ITOIJIEHHS, TOMY BIPOBA/DKEHHS 3aXOJiB MO0 3MEHIIECHHS I[bOI0 HEraTHBHOTO
BIUIMBY Ha (pOpMYBaHHs BOIHUX €KOCHCTEM € Ha/I3BUYAIHO aKTyaJbHUM 3aBIaHHSM.

[MocrniporenHi cykuecii siki OPMYIOTbCS HA MICIISIX TTOXKEXK BIUTUBAIOTH 1
Ha MIKpOOpraHi3M, SIKi BiJIirpatoTh BKJIMBY POJb y MATPUMII POMIOUOCTI IPYHTY
3a JIONIOMOTOI0 OPTaHiYHOTO pO3Maay Martepii i KpyrooOiry HO>KHMBHUX PEYOBHH.
OnHak, X KiJIBKICTP MOXKE 3Ha9HO 3MEHIIYBATHCS! NPU BIUIMBI TaKUX CTpec-
(baxTopiB, SIK EKCTpeMaJIbHI TeMIieparypH, pH, CONOHICTb 1 XiMiuHe 3a0py/THEHHS.
KurtrezpatHicTs MiKpOOPTaHi3MiB 3HIKYETHCS 31 30UTBIICHHSIM PiBHS 3a0pyJHEHHS
BO)KKUMH METaJIaMH, SIKi BKITFOYAIOTHCSI Y MirpariiiiHHil JIAHIFOT 1 HAKOITMYIYIOThCS Y
JIICOBIH MIJICTHJII Ta Y BEPXHIX TOPU30HTAX IPYHTY 1 30HI pU30TCHE3Y.

BaxmiBo HarosocuTy, 10 3arajlbHUN CTYIHb MONIKO/KEHHS Ta TEPMiHH
BiJTHOBJICHHS JI0 IEPEATIOKEKHOT0 CTaHy, 3aJIe)KaTh He JIUIIE BiJl IHTEHCUBHOCTI
caMol MOXEeXi, aje TaKoX CHJIHO BIPI3HSIOTBCA JISl PI3HUX EKOCHCTEM.
Hanpukian, noBHE BiJIHOBJIEHHS CTaporo AyOOBOTrO YW COCHOBOTIO JIiCYy TMicCIs
BEPXOBOI MOXKEeXI1 3aliMe OlIbIIe COTHI POKIB, @ TPHUBAJICTh TAKOTO BiJHOBIICHHS
Oyze NOpIBHIOBAaTH BIKYy HaiCTapillMx 3aruOJMX JepeB. Y BUIAIKy HHU30BOT
MOXKEeXI1 3Ha4HA IIIKOJa 3aBJA€ThCS TPAB THOMY Ta YarapHHUKOBOMY sipycam. [Ipu
[bOMY OCHOBHHH SIpyC J€peB Ma€ BHCOKI MIAHCH BMDXKUTH a00 BiIMEPTH JIMIIE
YaCTKOBO, @ TOMY Bi/JIHOBJIEHHsI JIiCOBOI €KOCHCTEMHU OyJie TPUBATH BiJ| KiJIbKOX
POKIB, JIO KiJIbKOX JAECSTUIITS.

HaiiOinbiu 3a0pyHeHi jick Oy1yTh BHIYYEHI 3 KOPUCTYyBaHHs Ha Oarato
JIECATHIIIT, OCKIIBKMA IXHE PO3MIHYBaHHS HE € NPIOPUTETHUM Ta IMOTpPeOye
3HA4YHO OliblIe 3yCWiIb 1 4Yacy, HDK pO3MIHYBaHHS aHAJOTIUYHHUX TLIOL]
CIJIBCBKOTOCTIONAPChKUX yTiab. HaiiOinbiny HeOe3neky Taka CHUTYyallis 3aBjac
KPYITHUM TBapuHaM, 1[0 MOXYTb IiJJipBATUCh HA MiHaX.
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AHAJII3 MACIHITABIB IIKOJIH, 3ABJIAHOI JIICOBUMH
MOXEXAMH JOBKLLTIO TA EKOCUCTEMAM BHACJIIJIOK
BOEHHUX JIN

I'. B. Kipeauesa, kanouoam eKOHOMINHUX HAYK, OOYeHM,
C. B. Xomenko, 3000ysau cmynets « 00kmop ginocogiiy,
Jlepoicasnuii ynisepcumem « X Kumomupcora noaimextiKay

BoenHi aii B YkpaiHi, siki poznoyanucs y 2014 porii Ta moBHomMaciiradHe
BTOprHeHHs y 2022 poti, IPU3BEJH A0 YUCICHHUX JICOBHUX TI0XKEXK, 10 3aBAAI0Th
3HAYHOI IIKOJM HABKOJHIIHBOMY CEPEJOBHILY Ta eKOCHCTeMaM. 3TiTHO 3
pI3HUMH eKcnepTHUMHU orfiHkamu, Bim 20 mo 30% Tepuropii Ykpainu Bxke
3a4yeruIeHO BIIfHOIO — 1€ MIHYBaHHS, JIICOBI MOXKEKI BHACIIIOK 3aropsiHb Mics
o0cTpiniB, pi3HOTO poay 3a0pyaHeHHs Tomo [1].

3a pmanuMu 3aBigyBada cekropy ekosorii yicy YkpHIAIUIT'A Cepris
Cunopenko, y 2022 poui ¢akriuuno 70% BiJi IIIONII BCIX MOXKEK 3aPeeECTPOBAHO
y 25-kinomerpoBiii Oy¢epnii 30Hi, y 2023 poui — 45%. Kinbkicth 1 miorma
JaHIAQTHUX TOXKEX 30UTBIITYIOTHCS BIAHOCHO BiAcTaH1 /10 JiHIT GpoHTy. Tak y
2023 polli MLIBHICTh MOXEX y S-KijomeTpoBiid OydepHiit 30Hi Oyna B 49 pasis
BHUIIOIO IIOPIBHSHO 13 3HAUYEHHSIM IIUTHBHOCTI OXKEX Ha peuITi Teputopii Y kpainu,
y 10-kinomerposiii 30Hi — y 10,5 pasis, a y 20-kiioMeTpOBiii 30H1 — Maiixke BJBiYi.
Takox y 2023 poui y nopiBHsiHHI 3 2022 pokoM 30UIbIIMIIACS IUTBHICT TTOXKEXK
1 ropuMicTh TaHAmAadTiB, IO CBITYUTH PO MiBUIIECHHS IHTEHCUBHOCT1 O0MOBHUX
it (y 2—5 pasiB 3anexHo Bix BiacTani 1o minii GpouTy) [2].

3a axTya’bHUMH JaHUMH [lep)KaBHOTO areHTCTBa JICOBUX peCypciB, 3
nouatky 2024 poky B MiJBIIOMYMX Jlicax raimysi JiKBifoBaHO 149 moxkex Ha
wiomi 460 ra. Cepen Hux 115 moxex Ha miomi 405 ra BUHUKIM BHACIIIOK
pociiicskoi arpecii [3].

Pozyminas MacmTabiB Ta XapakTepy IIKOIW, 3aBAAHOI JTiICOBUMH TIOXKEKaMHI
BHACITIZIOK BOEHHHX Miff, € HEOOXIAHIM Ui PO3pOOKH e(EeKTHBHMX CTpaTerii
BiZTHOBIICHHS Ta peadiiTallii MocTpakaaIix eKOCHCTEM, a OIiHKA MACIITa01B IIKOH
BiIl JCOBHX MOXEX € CKIAAHAM 3aBIAaHHAM dYepe3 OOMEKEHHH OCTYIl 10
MOCTPaYKAAINX TEPUTOPIi Ta OpaK JaHMX MOHITOPUHTY. TaKuM YMHOM, TOCTIPKEHHS
MacIiuTaOiB IIIKOAM, 3aBIAHOI JIICOBHMHM IIOJKEKAMH JOBKUIIIO Ta €KOCHCTEMaM
BHACJIIZIOK BOEHHUX [, € aKTyaJIlbHAM Ta BXIIMBHM 3aBIAHHSM, SIKE MOXE MaTH
3HaYHI HACHIIKH JUis 30epekeHHs OIOpI3HOMAHITTS, CTaJoro  YIpaBliHHA
TIPUPOITHIMH PecypcaMu Ta JoOpoOyTy HaceTIeHHS B YMOBAX BIICHKOBHX JTH.

JlicoBi mMOXeXi, CIPHYMHEHI BIHCHKOBUMH IisIMH, YacTO OXOILTIOIOTH
BEJIMKi TEPUTOPIi Ta € OLIBII IHTCHCHBHIMH, HIXK MTOXKEXKI 3 MPHPOTHUX PHUHH,
0 YCKIIAJHIOE iX TaciHHS Ta KOHTPOJb. EKOJOTIUHI HACIHIIKH JIICOBHUX MOXKEK,
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MOB'3aHUX 3 BIHCBKOBUMH JIisIMH, MOXYTh OYTH JOBFOTPHBATUMH Ta BIUTUBATH
Ha PerioHaNIbHUN KITIMAT, BOJHI PeCypCH, IPYHTH Ta 3/I0pPOB'S HaceJeHHS. SHAYHI
JICOBI IUIONII TMOCTPAXKIATH BiJl MEXaHIYHMX IOIIKOKCHb IPH MaHEeBpax
BIICBKOBOI TEeXHIKM Ta Big BHOYXiB Ooe€mpunaciB. YiaMKaMH CHapsiiB
MOUIKO/DKYETHCSI KOpa, TUIKHM, BEpXiB’S JEpeB Ta IPYHTOBUI TOKPHB, IO
MPU3BOJUTH JIO OCJTAa0JICHHS a0o 3aruOeli JICOBMX HacaKeHb. MexaHiuHi
TOIIKO/PKCHHST KOPEHEBOI CHCTEMH IMPH3BOJAATH JI0 3ardOeNi JepeB i po3manry
BCHOT'O HacaKeHHs [4].

BB j1icOBMX TOXKEX Ha OiOPI3HOMAHITTSA Ta MPHUPOJIHI PECYpCH —
BaXXJIMBE THTAHHS, OCKUJIBKHM JIICH BiJIrpaloTh KJIIOUOBY pOJIb Yy 30epekeHHi
010JIOTIYHOTO PI3HOMAHITTS Ta 3a0e3MEUCHHI eKOCHCTEMHHX rmocayr [5]. Bapto
PO3TJIIHYTH 1Ie# BILTUB OLTBIN IETATBHO:

—> BTpara OIOPI3HOMAHITTSA - JICH € JOMIBKOK ISl MIiJBSPIiB BHIIB
¢opu, daynu ta mikpoOioTH. JlicoBi moxexi MPU3BOAATH N0 Jerpajaiii ta
(dparMeHTaIii MPUPOAHUX OCENHIN OaraThOX BHUIB, 110, y CBOK 4Yepry,
MPU3BOIMTS JIO0 1X JIOKAJILHOTO a00 III00aTbHOI0 BUMUPAHHS,

—> mopyieHHs (YHKIIOHYBAHHS €KOCHCTEM - MipPOTreHHi JuCTypoOarii
3MIHIOIOTh CTPYKTYPY Ta BUJIOBHI CKJIaJ| JIICOBUX (PiTOLEHO31B, 1110 MPU3BOIUTH
70 1ucOanaHcy eKOCUCTeMHHX (YHKLIHM Ta IOCIyT;

—> 3a0pyAHCHHS TiIPOCKOCHCTEM - JHCOBI MOXEXi MPHU3BOIITH JI0
HAJXOKEHHS] y PIYKM Ta o3epa MIPOreHHUX PEIITOK Ta IOJIOTAHTIB, MIO
HETraTHBHO IT03HAYAETHCS HA SIKOCTI BOJHHUX PECYPCIB Ta akBalioTi;

—> eMicis MApHUKOBHX Ta3iB - JiCOBI MOXKEKi TPH3BOAATD O BUBITbHEHHSI
3HayHuX 00csriB CO; Ta iHIINX MapHUKOBUX T'a3iB, SKi BIUIMBAIOTH HA T100aJIbHI
KIiMaTH4HI 3MiHU [6];

-> MIBHUIICHUN PU3MK €po3il Ta TiAPONOTIYHMX KaracTpod - BiICYTHICTH
JIICOBOTO MOKPHBY MICJIsl IOXKEXK IHTEHCH(IKY€ epO3iiiHi IIPOLIECH Ta 30UIBIIYE PU3UK
TIOBEHEH, 1110 HeraTUBHO MO3HAYAETHCS HA arPOEKOCUCTEMAX Ta BOJ03a0e3MeUeHHI;

—> 3arposa BOJHii Oe3Ielli - JCH BiirparoTh BKIMBY POJb Y PETYIISIii
T1IPOJIOTIYHOTO IMKIY. BTpaTa 1icOBOro MOKpUBY BHACIIAOK MOXKEXK1 301IbIIyE
pHU3HK IedilUTy BOAHUX pecypciB [7].

i macmigky JCOBHX TMOXKEX CTAHOBIATH CEPHO3HY 3arpo3y Ui
0iopi3HOMAHITTA Ta HpUpOIHUX pecypciB. EdexTrBHE yIMpaBiiHHS JTiCOBUMH
€KOCHCTEMaMH, MOHITOPMHT Ta TPEBEHIS TOXKEX, EKOJOTidHa pecTaBparlis
MTOCTPAKIATNX TEPUTOPI — KIFOYOBI MUTAHHS OXOPOHH JIICOBHX PECYPCiB 1
3a0e3meveHHs CTAIOTO PO3BUTKY IIPHPOJIU Ta CYCIILIECTBA.

AHaNI3yI0YH MacIITaOH IIKOAX, 3aBJJaHO1 JTICOBUMH TIOXKEKaMH TOBKIJLITIO
Ta EKOCHCTeMaM BHACIHIJOK BOEHHHX Jii ICHye HEOOXimHICTH pPO3pOOKH Ta
BIIPOBAKEHHS €(DEeKTUBHUX CTpATETiil BiTHOBICHHS MOCTPAXIAIAX €KOCHCTEM
Ta 3aro0iraHHs OJANBIIAM JIICOBUM TTOXKeKaM B yMOBaX BifichKoBHX [iil. Cepen
MOTEHI[IMHAX 3aX0/IIB MOYKHA BAIIIATH:
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—> cTBOpeHHs Oy(epHUX 30H HABKOJIO JICOBHUX MACHBIB IS 3MEHILICHHS
PHU3UKY BUHUKHEHHS [TOYKEXK BHACIIIOK BIHCHKOBUX JiH;

—> MOCHJCHHS MOHITOPHHTY JICOBHX TIOXEXK 3 BHKOPHCTAHHIM
JMCTaHIIHAX METOJIIB Ta 3aJIy4€HHSIM MiCLEBHX IPOMAJI;

—> po3poOKa IUIaHIB YMPABIiHHSA JICOBUMH IOXEKAMH 3 ypaxXyBaHHIM
cnietiky BICHKOBHX JIiH Ta OOMEKEHOTO JIOCTYITY 0 MOCTPaKAAINX TEPUTOPIH;

—> pearmizaimis TPOEKTIB 3 BiJHOBJEHHs JiciB Ta peabimitarmii
MOCTPAXKJATIUX EKOCUCTEM 13 3aITyUEHHSIM MiXKHAPOIHOI i ITPHUMKH.

OTxe, JIICOBI TOXKEXI, CIPUYUHCHI BOEHHUMH MisIMH, 3aBAATH 3HAYHOT
IIKOJM JOBKULTIO Ta €KOCHCTEMaM, IO MOTpeOye HEBINKIATHUX 3aXOIiB 3
BiJTHOBJICHHSI T2 OXOPOHH MOCTPAXKIAIHX TEPUTOPIH.
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BUHUKHEHHS MOXKEX 3a OCTaHHE JECATHUPIYYs BHHWILUIO Ha pPiBEHBb
rJ100aIbHUX TIPOOJIeM, II10 3aYilal0Th HE TLMBKK HAI[IOHABHI, ajie i MiXKHAPOIHI
inTepecu. Ile oOyMOBJIE€HO THM, IO, HE3BaKAIOYM Ha IIIIBUILEHHS PiBHS
MPOTHUIIOKEKHOTO 3aXHCTY 1 BIOCKOHAICHHS MOXEKHOT OXOPOHH, MOPIYHO HA
3emii BUHMKAaE Oinbiie 13 MIH. MOXEX, TOOTO KOXKHY CEKYHAY CTAa€ThCS B
cepeHbOMY OlnblIIe 2 MOKEK.

Binbiie TOTo, YMCIIO MOXKEXK 3POCTAE, K 3POCTAIOTH 1 BTPATH BiJ HUX.
[lopiuHO Ha MOXekKax rMHE B cepeAHbOMY S0 THC. YOJIOBIK, OTPUMYIOTh OIIKH i
TpaBMH Ounbiie 6 MiH Jioziei. JIIOACTBO Hece KONocalbHI MaTepialibHi BTpaTH,
10 TEePEBULIYIOTh COTHI MUIBSP/IB IPOIIOBUX OJMHUIIB. PazoM 3 THM moxkexi
3a0pyIHIOIOTh HABKOJIMIIHE TIOBITPSIHE 1 BOJHE CEPEJOBHILE, 3HHIIYIOTH
MIPUPOJIHI PECYPCH 1 TUM CaMUM 301IBIIYIOTh €KOJOTIYHY KO .

JuHamika J1icOBUX NOXKeX B YKpaiHi HaBejieHa Ha puc. 1.

Crioco6u Jtokasmizailii Ta 00MeXeHHs PO3MOBCIOKEHHs (DPOHTY TOPIHHS
JIICOBHX MOXKEX [2]:

e 3a0e3reueHHs B TOBHOMY 00CsI31 BIIAIITYBaHHS MiHEpalli30BaHUX CMYT
Ta JOIVISA 32 HUMH HAaBKOJO XBOMHHUX MOJIOJHSKIB 1 CEpeAHbOBIKOBUX
HAaca/DKeHb, 110 IPUWIATAIOTH 0 HACEIEHUX IyHKTIB, JOPIT, MICIIh BiINOYHHKY,
Ta HABKOJIO JICOBMX MACHBIB, SIKi MEXYIOTh i3 CUIBIOCHYTIAISIMH Ta IHIIUMH
00’ eKTaMu IiABUIIEHOI HEOE3IEKH;
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[IMHAMIKA NICOBMX MOXEX B YKPAIHI Y 2010-2019 PP.

oy

erleles .

o NOLLA NICOBUX NOXEX ) < ]
Pucynok 1 — Jlunamika sicoBux noxex B Ykpaini y 2010-2019 pp. [1]

® CTBOPUTM B IIYHKTaX 30CEPEMXKEHHS TIIOXKEKHOIO IHBEHTapIo,
OCHAIIIEHUX ITOKEKHIUMHU aBTOMOOUISMH, JIICOMOXKEXKHI CTaHI[i] IEepIIOoro TUITY Ta
YKOMIUIEKTYBATH X 0COOOBUM CKJIJIOM 1 3ac00aMy T0KEKOTaciHHS BiIIOBIAHO
70 BCTAHOBJICHHNX HOPMATHUBIB;

—
e ) — ‘*f"“-'
; S sﬁw'_ = - R - |
e R J"‘J ;’ - "q,_i. A TSs .>ﬁ — i — ]

Pucynok 2 — IIpoknananHs 3aropopKyBajbHOI CMYTH
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e JIOKayi3amis Ta TaciHHSA JHCOBUX TIOXKEX Ta 3aCTOCYBaHHA
3aropo/PKYBaJbHUX CMYT 3 BAKOPHCTAHHSIM BOJIOIMIHHHUX PO3UYHHIB,;

e Jnsg mpoKNIaaHHS 3aropo/KyBaJIbHUX CMYI' BUKOPHCTOBYBAJIHCH Ta
BUIIPOOOBYBAJIMCH MiHOYTBOpIOBayi TuIty «bapcy» (puc. 2);

e «bapc S-1» miHOyTBOpIOBaY 3arajbHOTO MpPHU3HAYCHHS ( MOXKIIMBE
BHUKOPHCTaHHS 3 MOPCHKOIO BOJIOIO);

e «bapc S-1m» nmiHOYTBOpIOBaY 3arajbHOTO MPU3HAYEHHS;

e «bapc 2» niHOyTBOpIOBAY /ISl OTPUMAHHSI ITiHK MiIBUIIEHOT CTIMKOCTI
(raciHHS B aepoIoOpTax, 3JiTHI CMYTH, 3arOpOJUKYBajIbHI CMYTH, CMITTE3BAJIMIIA,
KOMOIHOBaHe TaCiHHS);

e «bapc 3» niHoyTBOproBau Mopo3ocTiiikuii —22°C;

o «bapc ABF».

Jns mpoknazaHHs 3aropoDKYBajJbHUX CMYT HaHOUIBII TNpPHIATHUM €
niHoyTBOproBad «bapc S-2».

[TinoyTBOpIOBaY MiZBUIIEHOI CTIHKOCTI «bapc 2» yTBOpIOE MiHY HU3BKOI,
Cepe/IHbOI Ta BUCOKOT KPaTHOCTI 3 pOO0YOro pO3UMHY JJIsl FACIHHS ITOXKEXK KIIACiB
A 1B 3rigno JICTY EN 2:2014 [3], a Takox 3MOUYyBaJIbHI PO3YHHU JJIs TACTHHS
noxex knacy A 3rigao 3 ICTY EN 2:2014 [3]. IpunatHuii ais oTpuMaHHS
KOMIIpECiiiHOT mMiHU. BHKOPUCTOBYEThCS Uil YTBOPEHHS 3aropojKyBalbHUX
CMYT, «IHHAX TMOAYHIOK» (B aeporoprax, CMITTE3BAIMINAX 1 T.II.), TACIHHS
JIICOBUX MOXEXK, Ta MAE HACTYIHI BJIaCTUBOCTI:

e Xopollli BOTHETaCHI BIACTUBOCTI
Tepmin 36epiranHs MiHOyTBOPIOBAYiB HE MEHILIE 5 POKiB
Exostoriygo yucTi, 610J0I4HO «M’SIKi»

JOCTYNHICTH CHPOBHHU U1l BUTOTOBJICHHS
Ha nmiHoyTBOpIoBaui € macrnopt Oe3rneku Ha MPOIyKT

e Temmeparypa 3amep3aHHs BCiX niHoyTBoproBauie  —10°C,
a «bapc 3» —22°C

e € ykpaiHChKHll cepTUdIKaT SIKOCTI Ha MPOIYKIIIO BIAMOBIIHO 10

o JICTY 3789-2015 Ta ICTY EN 1568 [4]

Bupobankom manoro miHoyTtBOproBada € T30B «HaykoBo-BupoOHMYE
mimIprueMcTBO «Boraebopensy, Ykpaina.

[lepcriektnBHOIO € BorHeracHa pedoBumHa bapc ABF, ska
BHITPOOOBYBaJIacs HAYKOBIISIMA JIBBIBCBEKOTO IEP>KaBHOTO YHIBEPCHTETY OS3MEKH
KUTTEASUTBHOCTI. 3 Mi€l PiTUHA MOXKHA YTBOPIOBATH SIK IiHY HHU3BKOI Ta
CepeHbOI KPaTHOCTI, a TAaKOXK MOXKHA IOJABAaTH y BUIJIAII TOHKO PO3MHJICHOI
BOJIH 3 COJIbOBHMH J00aBKaMH.

BucokoedekTrBHa BoTHETacHa peUOBHHA JUTS TAaCiHHS MOXKEXK Kimacy A, B,
C, F. (o cxmamy 3apsimy BXOOUTE BOJIa, TIHOYTBOPIOBad bapc, comboBi 100aBK)

e BHKOPHCTOBYETBCI B CHCTEMax KyXOHHOTO  ITOYKEKOTaCiHHS,
BOTHETaCHUKAX, TOKEKHUX aBTOMOOLIISX, TACIHHS JIICOBHUX TOKEXK (TIEHBKIB T.11.).
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e Temmeparypa ekcrutyaranii Bix —5 1o +50°C.

Bukopucranns crilikoro miHoyTBopioBada «bapc S-2» mis cTBOpeHHS
MHAKUX 3aropomKyBanbHUX cMyr pexomennoBani JICII «IliBuiuna Ilymay, sk
BapiaHT TaciHHS HHM30BHX IIOXEX TpaB SHOTO HACTHIY B €KOCHCTEMax i3
3aCTOCYBAHHSM XIMIYHUX PEYOBHH.

BucHoBkn

1. Haiibinbm1  eeKTUBHUMH  JJIsl TaciHHS  JICOBHX TOXKEXK €
MIIHOYTBOPIOBAYi, SIKi TAIOTh MiHY ITiABUIIEHO] CTIIKOCTI.

2. € HeoOXiHICTh PO3pOOKM HOBHX BHIIB TEXHIKH Ta 3ac00iB Mojadi niHu
M ABUILEHO] CTIMKOCTI.

3. [lepcrieKTHBHUM € TPOBEJECHHS BUIPOOYBaHb CIIOCOOIB  TraciHHA
JIICOBUX TMOXKEX 3 BUKOPUCTAHHSIM MiHOyTBOpIoBaya bapc ABF.

JITEPATYPA

1. Jlep>kaBHe areHTCTBO JIICOBUX pecypciB YKpaiHu (CTaTUCTHYHI JaHi).

2. Cykau P. 10., KoBanuumu B. B., Kupunis f. b., Boitosuu /. II.
CTBOpEHHSI 3arOpO/DKYBAaJbHUX CMYT BOTHETaCHUMH TIHAMH  ITiJBHIICHOI
CTIMKOCTI JUIs 3ar00iraHHs ITOIIMPEHHIO TPaB’ SIHUX TOXkexK. [loocedcna besnexa.
2022. No40. C. 84-91.

3. JACTY EN 2:2014 Knacudikariist HOXEX.

4. JICTY 3789:2015 Iloxexna Ge3neka. [liHoyTBOproBaui 3arajbHOTO
MPU3HAYEHHS JUIsl TaciHHA TOXEeX. 3arajbHl TeXHIYHI BHMOTH 1 METOIH
BUNIPOOYBaHHSL.
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VIIK 614.84

3ACTOCYBAHHSI 3ATOPOIKYBAJIbHUX CMYT JUJISI
JIOKAJIIBAIIT TA TACIHHSI ITOXKEX Y IIPUPOTHUX
EKOCHUCTEMAX, 30KPEMA 1110 3A3HAJIA BIIJIMBY BOEHHUX
I

B. B. Kosanuwiun, 00xmop mexuiuHux Hayx, npogecop,
A. B Kupunie., kanouoam mexniyHux HayK, CMapuiuil Hayko8uil cniepooimnux,
P. 1O. Cykau, kanouoam mexHiuHux HayK, OOYeHm,
JIvsiscorutl Oepoicagrull yHieepcumenm Oe3nexku HeummeoisibHOCmi

lopiyHO y TPHUPOJHMX EKOCHCTEMaX BUHUKAIOTH IOXKEXKI, SIKi BHOCSTBH
NEBHY YacTKy y 3arajlbHy CTATHUCTHKY IOXEX, IO TPAIUIIIOTHCS y KpaiHi Ta
JIEMOHCTPYIOTh PI3HOHAINPABJIEHY TEHCHIIIIO BIIPOJIOBK MEBHUX POKIB. [0 moXKex
y TPUPOAHHUX EKOCHCTEMaxX BIJHOCSTBCS JICOBI, TOpPQ siHi, Ha BIIKPUTHX
TepuTopisax (aHmmadTHI, CTEMOBI), a TAKMK MOXKESKI Ha CLICHKOIOCIIOIAPCHKHX
yrignax [1]. BianoBigHo 10 aHATITHYHKX JOBIJOK MPO MOXKEKI Ta X HACIIIKH B
VYkpaini 3po0neHnx [HCTUTYTOM AepKaBHOTO YITpaBIIiHHS Ta HAYKOBHX JIOCHTIPKEHb
3 LMBUIBHOTO 3aXKCTy, SKWI aHaji3ye CTaH MOXKEX y BCIX perioHax YkpaiHu,
LIOPOKY NpHOMM3HO 53 % YCiX HOXKEX y LUX perioHax BHHHUKAE Y NPHPOAHHX
exocructemMax [2-5]. CTaTHCTUYHI MOKa3HUKU CTaHy 3 MOXEKAMHU B MPHUPOTHUX
exocructeMax Ykpainu Bripogosx 2020 — 2023 pokiB HaBezieHO B Tadnui 1.

Tabmuns 1
CTaTHCTHYHI TOKA3HUKHU CTaHY 3 MOXKEXaMH B IIPHPOTHUX
exocuctemax Ykpainu Bupojosx 2020 — 2023 pokiB

e Ha3Ba nmoxasHuka 2020 pik 20,21 20'22 20'23
3/m piK pix pi
1 [Toxex1 B IpupoAHUX 62726 42232 38135 24165
€KOCHCTEMAX

OCHOBHMMH NPHYMHAMHI BUHUKHEHHS IIOXKEXK y IPUPOJAHUX EKOCHCTEMAX
€: HeoOeper)KHEe TIOBOKEHHS 3 BOTHEM; TIOPYLICHHS ITPABUII ITOKEXHOI Oe3IeKH;
BUOyxu OO€mpHumaciB; MiANAaNA;, HEBCTAHOBICHI MPHYMHU; ITYCTOMII IiTeH 3
BOrHEeM. TakoX NMpUYMHAMH BHHUKHEHHS TIOXKEK CTalM OOCTPIIM POCIHCHKUX
Bificbk. 3HaYyHa  KUIBKICTH  TOXKEX, 3apEECTPOBAHHUX  IiAPO3IiTaMHU
tepuropianpaux opraHiB JICHC, moB’s3ana came 3 BeleHHSAM OOWOBHX i
POCICEKUMU BifiCEKaMF Ha TEPUTOPIii Y KpaiHH, sIKi IPU3BOIITH 0 MOTPATUISTHHS
OoempunaciB Ta iX yJaMKiB B IMPUPOAHI €KOCHCTEMH, IO CIPHYMHSIE ITiAIad
pi3HOI iHTEeHCHBHOCTI. 30KpeMa IMOKa3aHO HACTIIKW TMaaiHHS Ha SIBOpiBIOIMHI
«maxena» (puc. 1), BHACIIIOK SKOTO 3ropijo OJIM3BKO TeKTapa COCHOBOTO JIICY.
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Pucynok 1 — Hacnigxu nafiHHs «11axea» B COCHOBOMY Jiici Ha SIBopiBIIMHI

BHacitok Takux MOKe BOTHEM 3HHIIYETHCS YHIKalbHA (iopa i (ayHa
JCOBHX TOCMOAAPCTB, THM CaMHUM 3alOMIOEThCS IIKOAA EKOCHCTeMi Ta
3aBJAIOTHCS MaTepiaibHi 30UTKH JepkaBi ¥ HaceneHHio. Cepel OCHOBHHX
(axTopiB, 1110 BU3HAYAIOTH MOBEAIHKY MOXKEK, HAHOLIBII BaXKJIMBUM € KUIbKICTh
1 IKICTh TOPIOYOT0 MaTepiay. BUXomsuu 3 1boro 3pocTaHHs KiIbKOCTI TOPHOYOTo
MaTtepiaiy 30isblIye HMOBIPHICTh 3aropsiHHS, a TPHBAJi MOCYIUIMBI MEpioau
MiJBULIYIOTh 3aMUCTICTh 1 30UIBIIYIOTH HMOBIPHICTh JIICOBHX IOXKEX B IUX
exocucremax [6]. KimbKicTh JOCTYMHOTO TOPIOYOTO Matepiany B JICHCTHX
MICIEBOCTSX 1 JiCOBMX MacuBax KoymBacThbes Big 10-50 1/ra o 200-1500 1/ra,
BIANOBIHO, 3 SKUX TIIBKKA 5-95% 1 5-25%, BIANOBIAHO, CIIAIIOIOTHCS IIiJ 4Yac
TUTIOBOT JTicOBOT moxkesxi. [lepeBakarodi METEOPOJIOTIUHI YMOBH I1iJ] 4ac MOMKENK1
BU3HAYAIOTH i1 MOBEIIHKY, 30KpeMa IBHU/IKICTb 1 HAIPSIM BITPY, & TAKOXK BiJJTHOCHA
BOJIOTICTh MOBITPS [7].

epeBakHa GibIICTH JTiCOBMX TIOKEK € HU30BUMH. IXHS KilbKiCTBH y
cepeiHbOMY CTaHOBHTH 97 — 98 %, a mioma — 6mu3bko 87 — 89 % Bix ycix
3apeecTpoBaHuX. [Ipy 1IbOMY PO3IOIIT ITOXKEXK 32 BUAAMHU CYTTEBO 3QJICKHUTH BiJ|
periony. Y moMipHOMY KIIIMaTHYHOMY I0sICi HU30BI MOKekKi cTaHoBIsATH 90 — 98
%, BepxoBi — 1 — 10 %, rpynToBi — 1o 1 % [1, 8].

MikHapoHU TOCBIA OOPOTHOM 3 TIOXKEKAMH Y TIPHPOTHUX EKOCHCTEMAX
BKa3ye HA BHKOPHUCTAHHS IOXEKHUMH-PITYBAIbLHUKAMH 3arOpOKyBalbHHX
CMYT, IO CTBOPIOIOTHCS HAHECCHHSM BOJHHX PO3YMHIB XIMIYHHX DPEUYOBUH 3
BOTHE3aXMCHUMH BJACTHBOCTSIMH. Taki CMyrH IO3BOJISIFOTH  3aro0iratd
MOMIMPEHHIO BOTHIO. B YKpaiHi MMPOKO Takuii crocid JIoKamizaiil moxex He
3aCTOCOBY€ThCS. Po3po0IieHi pi3Hi Pi3HOBUIM L[LOTO CITOCOOY HA PiBHI HAYKOBHUX
JIOCITI/DKeHb. 3aMiCTh 11boTo [IpaBuiaMu moxexHol 6e3neku y icax Ykpainu [9]
mependadeHo TMPOKIAJAaHHS MIHEpalli30BaHUX CMYT 13 BHKOPHUCTAHHSIM
CIIEN[TeXHIKK I YCYHEHHS Ha3eMHHX TOprounx wmarepianiB. CTBOpeHHS
3aropoHKyBAIEHUX CMYT 3 PO3YMHIB XIMiYHIX PEYOBHH MOXE 3aCTOCOBYBATHCS
y MicOsax, A€ NpOoKIaJaHHs MIHEpaldi30BaHMX CMYT HEMOXJHBE dYepes
BaKKOJOCTYIHICTb. TOOTO cmoci® CTBOpPEHHS 3aropoDKyBAIBHHUX CMYT 3
PO3UMHIB XIMIYHIX PEUYOBHH € MOOUTBHIIINM Yy 3acTocyBanHi [1, 9, 10].
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Jnst mokaizauii JTiCOBUX MOXEX aKTHBHO BHKOPHUCTOBYIOTHCS METO[IH,
cepes SIKUX MOXKHA BUAIIMTH K HaWOUIBII IMPOKO 3aCTOCOBYBaHi, OOJISIMIBKA
MOXEXKI 3aXUCHUMH MiHEPaTi30BaHUMH CMyTaMHd y MOETHAHHI 3 OXOPOHOI Ta
raciHHsIM, OXOPOHOIO KPOMKH Y TIO€JTHAaHHI 3 TaCiHHAM rnepudepii moxxexi ado
BCi€l 11 TUIOMIi Ta OXOPOHOI0 KPOMKH MOXexki o nepioxy nomis [1, 11]. Takox
IIMPOKO 3aCTOCOBYIOTH TaK 3BaHi Oap’€pHI CMYIH, YTBOPEHI i3 3BOJIOKEHOTO
JICOBOIO TOPIOYOrO Marepially 1 po3ramioBaHi morepeny (poHTiB iioro
TiPOJII3HOTO Ta MOJIyM STHOTO TOPiHHS, POBH, CMYTH 31 3ropisioro abo BUpy0aHoro
Jicy, mapkaHH Ta OTOPOJKYBAllbHI CTPYKTYPH, IIO MEPEIKOKAIOTH Mepenadi
MipOJTI30BaHUX YACTHHOK 3 OJNHI€I CeKIii 0 IHINOI, a TaKoX 3MCHIICHHS
MPOMEHUCTOTO TEIJIOBOTO MOTOKY, IO MPU3BOAUTH IO MPOTPiBY HOBHX IIAPiB
JIICOBOTO TOPIOYOr0 MaTepiajly Ta HOTr0 IHTEHCHBHOTO ITipONi3y, a TaKOX
0ap’epHux 3agic [1].

lono nokanizarii ropiHHs JIMCTS B OLIBLIOCTI BUNAJIKIB (HABITH B YMOBaX
MOPUBYACTOTO BITPY) MOKHA OOMEKHTHCS 3aCTOCYBAHHSM 3aropO/LKYBalbHOI
CMyYTH y BUIVIAI apy, 3ModeHoro Bozoro [1]. upuny Takoi cMyru Ta 06’em
BOAW, HEOOXIiAHMI JUIS 3BOJOKEHHS, MOJYKHA BH3HAYMTH 3a TEIJIOTOIO,
aKyMYJIbOBaHOIO B CMY3i, Y TOPIBHSAHHI 3 TEMJIOTOIO, 1110 BUIUISETHCS HA (PpoHTaX
TOpiHHSI T MiPOJTi3y JIICOBOTO NaNMBHOTO Matepiainy. ll{o crocyeTbest ronok XBoi,
TO TMOTPIOHI crnenianizoBaHi KoMOiHalii 0ap’€pHUX CMYT, 3MOUYEHUX piAMHAMHU
PI3HOIO KOMIIOHEHTHOT'O CKJIaay. BcTaHOBIEHO, 1110 HaOUIbII eeKTUBHOIO (3
TOYKH 30py I'apaHTOBAHOI JIOKAi3aIlil TOXKEXi Ta MIHIMAJILHOT BUTPATH PI1IMHMN)
€ HacTymHa KoMOiHawis cMyxok: po3unH OC-5 (5%), pozuun Oimodity (5%).
[IIapu XBOT CTaHOBJISTH HAHOLIBIITY MOXKEXKHY HEOE3MEKy, OCKUILKH M0 HUX IyKe
LIBHUJIKO MOIIMPIOIOTHCS (DPOHTH MipOIi3y Ta MoiyM’siHOro ropinHs. Kpim toro,
XBOSI MOXKE IMEPEHOCHTHCS TOBITPSIHUMH MOTOKAMH 3 OJHIET AIJSIHKU JICY JIO
iHII0i. B pe3ynprati nepeBakHO ONTHMANBHI JUIs XBOMHUX JIICIB 6ap’€pHI cMyTH
Ta X KOMOIHAIlii MOXYTb 32CTOCOBYBATHCSI 1 B 3MIIIIAHKX JiCaX.

B ocHOBHOMY /17151 TACIHHS JIICOBUX TT0KEX 3aCTOCOBYIOTHCS TaKi METOIU:
HAXJIbOCTYBaHHsI a00 3aKHJAHHS TPYHTOM KpaiK JICOBOI MOXEXi; raciHHs
BOZOIO a00 pO3YMHAMH XIMIKAaTiB; MPOKJIAAaHHS MIiHEPaTi30BaHUX CMYT; BiAma
JCOBHX TOPIOYMX MaTepiamiB abo METOA MyCKy 3yCTPiYHOrO BOTHIO; IITYYHE
BUKJIMKAaHHS OIAMiB; BHKOPHCTaHHS Tra30(ha3HHX, MMOPOIIKOBHX BOTHETaCHUX
PEYOBHH i IiH; TACiHHS 3 BUKOPUCTAHHSAM BUOYXOBUX pedoBHUH [1].

Haii6impmn mommpeHnM crmoco0OM TaciHHS JICOBOI MOMKEXi BHCOKOL
IHTEHCHBHOCTI € CTBOPEHHS 3arOpOKyBaIbHUX a00 MiHEepalli30BaHUX CMYT, SKi
MOXYTh OYTH CTBOpEHi 3a JOTIOMOTOI0 3aCHIIaHHS TPYHTOM a0 pO3UMHAMH
ximikaTiB. OmopHa cMyTa IPOKIAJaeThCs HA BiJICTaHI He MeHmIe Hix 80 M Bix
¢bpoHTY mOXEXKi. Y THIy JcOBOI TMOXeXi 1 Ha (naHrax, IMepeBa)kHO,
CTBOPIOIOTHCS TEX 3arOpOKYBallbHI MiHepasi3oBaHi cmyrH [1].

[TigBumeHHS ePeKTUBHOCTI OOPOTHOM 3 JIiCOBUMH TIOKEKAMH TIOB’ SI3YIOTh
i3 BUKOPHCTAaHHSIM BOJOMIHHUX 3ac00iB TOXKE)KOTaCiHHSA, BHKOPHUCTAHHIM
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KOMIIpECIfHUX 1 TBEpAMX IiH, 3aCTOCYBaHHSM TIeEJIEyTBOPIOIOUMX 1
MIHOYTBOPIOIOYMX CKJIAJiB, $Ki TPOJAEMOHCTPYBAalM BHCOKI BOTHE3aXHCHI
XapaKTEePUCTHUKHU BiTHOCHO JIICOBOT miacTHIIKH [12].

B po0ori [6] BuBYaIM CTBOpEHHs €PEKTHBHHUX 3aropOXKyBaTBHUX CMYT 3
I{HOY TBOPIOBaya MiIBUIIEHOT CTIHKOCTI «bapc S-2» 1y1s HeIoIy IIeHHS TOITMPEHHS
TpaB’sIHUX TOXKEX Ha JIyKaX 1 YarapHUKax, sKki OyJo JOCSTHYTO BUBYEHHSIM
BIJINOBIJTHUX MapaMeTpiB NPU HaHEeCeHHi Takux cMyT. [lokazano, mo unM Oinbina
BHCOTA Ta IIMPHHA Iapy HaHECEHOT I HU YISl CTBOPEHHSI 3aT0PO/PKYBaJIbHOI CMyTH
THM JIOBILIE BOHA 30epiraeThCsl Ha TPaB’ sSIHOMY TOKpHBI. Ll 103B0NTh GBI TOBHO
3a0e3MeYNTH MPOHUKHEHHSI 3MOYyBAJIbHUX areHTIB MiHKU B TPaB’sIHUI MOKPHUB, 110
CBOIO depry Oyme Kpaie 3amobiraTm 3aropsHHIO TOPIOYOTO — MaTepialy.
AHAJIOTIYHUIA BIUTUB, OUYEBHUTHO, Oy/ie Ha JIICOBY IMiACTHIIKY.

Ciin 3a3Ha4MTH, IO TACiHHS TMOXKEXK CHPUYMHEHHX MOTPAIUITHHIM
OoerpumnaciB Ta iX yJaMKiB B NPUPOJHI €KOCHCTEMH, IO CIIPUYMHSE ITiTaIH
Pi3HOT IHTEHCHBHOCTI HIYMM HE BiJIPI3HIETHCS BiJl TOKEXK, SIKI BUHUKIIH 3 THIIHX
npu4nH. €MHa Pi3HMILS, M0 TOTPIOHO 0OCTEXUTH NaHy TEPUTOPIO Ha MPEIMET
He po3ipBaHMX OOENMpHNaciB Ta IX YaCTHH, SKI HE 3JIETOHYBaJH 3 METOI0
HeJONyLEHHS IOpaHeHHs Ta 3aru0edi mozell, 1o 6epyTh y4acTb y raciHHi.

Omxe, aKTyaJlbHUM 3aJIMINAETHCS BIOCKOHAJICHHS ICHYIOYMX CIIOCOOIB
raciHHs NOXEX Ta po3poOKa HOBUX, B TOMY YHCII TOEIHAHHS OIHOTO abo
JEKUIBKOX BIZJIOMHUX CIIOCOOIB Ui CTBOPEHHS €(PEKTHBHUX 3aropojIxKyBaIbHUX
CMYT, B TOMY 4HCII 13 CTilikuX MiH Tuiy «bapc S-2».
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T'OPIHHA CYXOI POCJMHHOCTI HA THIIABCBKOMY BOJIOTI
TA HACJIIAKU 1JIA EKOCUCTEMHA

B. I1. Konunos, ao tonxm,
B. B. Ilonosuu, 0oxmop mexHiuHux Hayk, npogecop,
JIvsiscokutl Oepoicagrull yHieepcumem Oe3nexu HeummeoisibHOCmi

BuBYeHHsM mpolieciB TOpiHHS CyXOl POCIIMHHOCTI y Halll 4ac 3aiMaroThCsI
0arato yKkpaiHCHKUX Ta 3aKOpIOHHHMX BueHMX. Cepexn HUX ciij Bigmitutu A. /.,
Kysuka, P. 0. Cykaua, 5. b. Kupunisa, A. A. Penkaca, B. 1. ToBapsiHCcbKOTO, B.
[1. KyuepsBoro Ta iH. Takoro poay ropiHHsi IpU3BOJSATE HEPIJKO 10 BAHUKHEHHS
MOXEX Y IPUPOJJHUX €KOCUCTEMAX, B TOMY YHCJIi — JI0 JIiIcOBUX noxex. [IpoTsarom
MOXKEXKOHE0e3MEeYHOTO MePIoy CHaTIOBaHHS MOPYOKOBUX PEIITOK BUKOHYEThCS
TibkM 'y Oe3BiTpsHYy a00 [JOIIOBY TOroay MiJi HamIsAOM CIELiallbHO
npusHaueHux oci6. Y mocyuumBuidi nepiox (10 i Oinbhie gHIB 0e3 Jory)
CHaJIFOBaHHS MOPYOKOBHX PEIITOK HE NO3BOJSIEThCS [1]. BusiBieHHs moxex y
JIICOBMX MacHBax 3 IMOXKEKHUX CIIOCTEPEKHUX BEXK, MIOMI, MyHKTIB, IMiJ Yac
IIPOBEACHHS HA3eMHOTO MATPYIIOBaHHA, a TaKoXX IUIAXOM  OJCP)KaHHS
MOBIJOMJICHb 33 HAasBHOIO CHCTEMOIO 3B'I3KY, Yy TOMY 4YHCII BiJ
JIITaKiB/BEPTOJIBLOTIB aBiallifHOT OXOPOHH JICIB MOKJIAJIEHO HA JIICOBI MOXKEKHI
cranuii [2]. Bux Ta ouikyBaHMH PO3BUTOK TOXKEXKI BU3HAYAIOTHCS KEPIBHUKOM
raciHHsl JIICOBOI MOXEXi 3 ypaXyBaHHSM MOTOYHUX MOTOIHUX YMOB, penbedy,
KJIacy MpPUPOJIHOI MOXKEKHOT HeOe3nmekw MAiSIHKK JicoBoro (oHay, Kiacy
MOXKEeIKHOT HeOe3eKH 3a yMoBamu rorou [3].

T'HimaBCchKe 00JI0TO — 3arajabHO300JIOTTYHHN 3aKa3HUK IUIomero 116,6 ra,
SIKMY pO3MILIIEHHH Y MexkaX 3emiekoprctyBaHHs JIynbkoi Mickkol pau (53,0 ra)
— 3aruaBa p. Crup y paiioni Byn. [loTeOHI B Mexax 0OJACHOTO LIEHTPY Ta
BopaTtuHcbkoi cinbebkoi pagu (63,6 ra), YTBOpPEHHH 3a pO3IOPSIKECHHSIM
BommHCcrK01 06macHoi AepkaBHOI aaMmiHicTpamii y 1995 pomi. Uncnennumu €
BHITAJIKH TiANIATY CYXOl POCIMHHOCTI B IpHOEpe HO-BOAHIN 30HI [ HimaBChKOTO
6omnota [4]. OmHiero i3 HaibOiMemMX Oyna moXkexka Ha [HimaBCBKOMY OOJOTI
25.03.2020 p. OcHOBHMM HaIlpSIMOM BUPIIIANBHUX Miii OyB HalpaBlieHWHA Ha
HEJONYIIeHHs IEepPEeKUJaHHs BOTHIO HA JKUTIOBI OYyIMHKH 1 TOCHOIApCHKi
CIIOpY/IH, SIKI MOTHYHI 10 O6omoTa. ["aciHHs moxexi Oyno CKIagHUM B 3B’S3KY i3
6onoTrcToro MicueBicTio [5]. Ha pucyHky | HaBeneHO CTATUCTHKY HAHOIIBIINX
MMOXKEeXK, SKi BUHUKAIA Ha ['HigaBcbKOoMy OOJIOTI BIPOMOBXK OCTaHHIX POKiB (3
maanmu I'Y JICHC Ykpainu y BommHCEKiH 001acTi).
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aBToMobinis

Pucynok 1 — CraTucTiKa BUHUKHEHHS IIOXKEK CyXOl POCIMHHOCTI Ha
I'HinaBcbkoMy 00JIOTI
TakuM 4MHOM, TOpiHHS CyXOl POCIMHHOCTI Ha [HimaBcbkOMY OOJIOTI
MIPU3BOJIUTH JI0 HE3BOPOTHUX 3MIH B €KOCHCTEMI OCKLIBKU 3HUIIYETHCS 3HAYHA
KibKicTh BuAiB (uiopu, ¢ayHu. s mnonepemykeHHs TOPIHHS HEOOXiqHO
3IIHCHIOBATH 3aXOJU IPOTHIIOKEIKHOT NPOQITAKTUKH Ta PO3’SICHIOBAIBHY
po0OTY cepell HaceIeHHs.
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VK 504
BILJIMB BIICHKOBUX A1l HA JIICOBI EKOCUCTEMH

K. A. Kopons, ooxmop ¢inocodii,
JIvigcvKull deparcasHuil yHigepcumem 6e3nexu HCummeoisLibHOCi

JlicoBi €KOCHCTEMH € CKJIaJHHUMH OIOJIOTIYHUMH CTPYKTYpamH, sKi
B3a€EMOJIIIOTh 3 JIOBKULISIM. BOHM 3anexarh BiJ I'PYHTOBHX YMOB, BOJIOTOCTI,
CBITJIa 1 TeMIepaTypHy, OJHAK caMi JCH TaKoX (HOPMYIOTH CBOE CEpEOBHIIIE,
3MIHIOIOYHM KJIIMaTH4Hi Ta TiIPOJIOTIYHI YMOBH NPUIIETIINX TEPUTOPIMH.

Jlicu BifirparoTh BaXJIMBY poJib y OiocdepHHX mporecax, 3a0e3nedyoun
BUPOOHUIITBO OpraHiuyHOI MacH, JEPEeBHHH Ta KHCHIO, a TaKOX BUKOHYIOUH
¢iTomeniopatBHi  QyHKIIi, [0 CHPHUSIIOTH  TOJNIMIICHHIO  JOBKLLIS.
EdexruBHiCTh IMX (QYHKIIN 3a1€XNUTh BiJ BiIIOBIAHOCTI CTPYKTYpH JIicy, HOT0o
BUJIOBOTO CKJIJTy Ta B3a€MOJIi Mi>k KOMIIOHEHTAMH Ta MIPUPOJIHUMH YMOBAMH.

[ToBHOMacHITaOHE BTOPTHEHHS POCIHCHKUX BIHCHK HAa TEPUTOPIIO YKpaiHu
0COOJIMBO HEraTMBHO BIUIMBAE Ha JICOBI eKkocucTeMu KpaiHu. [lokexi Ta
pyHHYBaHHs, CIPHYMHEH] BOEHHUMH JIisIMH, 3aBAI0Th CEPHO3HUX 301TKIB. Came
B TAaKUX YMOBaxX 30€peKeHHs Ta OXOPOHA JIiCIB YaCTO BTPAYAIOTh IPIOPUTETHICTS,
110 ITiABHUIIY€E PU3KK ITOIIMPEHHS MTOKEX Ta PyHHYBaHHS JIICOBOTO TIOKPHBY.

[Tnoma micoBoro ¢ouny Ykpainu cranoButs 10,4 MIH ra, 3 akux 9,6 MitH
ra MOKPUTO JIICOBOIO POCIMHHICTIO. [IpoTsrom moBHOMacmTabHOrO BTOPIHEHHS
pociiicbkumu Bilicbkamu moHaj 40 THC. ra JiciB OyJIO OXOIUICHO IMOXKEKaMHU.
Hait0inb1 nocTpaskaanuMu BUSBIITUCS JTiICH CXOJY, MIB/AHS Ta MIBHOYI YKpaiHu.
B YopHOOMIBCHKIi 30HI BiAUyxkeHHsI 3a(hiKCOBAHO 3HAYHY KUIbKICTh ITOXKEXK, SKi
MIPU3BENIHN A0 3aruOesi TBApUH Ta 3HUIIEHHS JepeB, HaAIPYHTOBOTO IOKPUBY.

BukopucTaHHs HOBHX BUJIB 30poi Ta HOBI TAKTUKU Ypa)KEHHS >KHBOTO
CBITY BUKIIMKAIOTh HE JIMIIE 3HULICHHS (uiopH, (hayHU Ta IPYHTOBOTO MOKPHBY, a
W CIpHUSIOTh BUHUKHEHHIO CTETOBHMX Ta JICOBHMX MOXKEX BHACIIIOK BHOYXIB i
YTBOPEHHS OCKOJIKIB CHapsAmiB. TakoX BaKIMBO BiN3HAYHTH, IO TPH BUOYXY
BiOyBaeThCs 3a0pyAHEHHS XIMIYHUMH pPEUOBHHAMH, BUKHIN OTPYHHUX Ta
MIOPOXOBUX Ta3iB Ta MPOAYKTIB TOPIHHSA, II0 MAalOTh HETATHBHUU BIUIMB Ha
JOBKUIIA Yepe3 BUKOpUCTAaHHA i€l 30poi. Ha >xanp, criocTepiraeTbest TEHACHII A,
KOJH BCl BICBKOBI il MPU3BOIATH 0 PYHHYBaHHS NMPHUPOTHUX OO'€KTIB, IO
PpOOUTHCSI HABMHUCHO 3 METOFO JiecTabiIi3arlii MpUPOJHUX EKOCHCTEM Ta 3/I0JIAHHS
CynpoTHBHHKA. L{e mommpeHe sBHIIIE Ta BAKOPHCTOBYETHCS YHACTIIOK TAKUX ik,
SK IIJIECIIPAMOBAHE IIAMANIOBAHHS TEPUTOPi, PYHHYBaHHS CTpaTeridHUX
00'€XTIB Ta HABMICHE 3a0pYIHEHHS KEPET BOJIH.

[Mokexi MarOTh Baromi €KOJIOTIYHI HACHIOKHA Yy BIHCHKOBHX [isiX, B
Pe3YIBTATI AKUX TOPYUIYIOTHCS €KOCHCTEMH JIiCy, BUHHKAE PO3BUTOK TPHOKOBIX
3aXBOPIOBaHb, CTBOPIOIOTHCS CIIPHUSTIINBI YMOBH JUTS PO3BUTKY ILIKIUTHBHX KOMaX
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Ha BHHEKHEHHX 3rapuinax. BHacHmioKk JiCOBHX MOXKEX BHHHKAE BTPATa TaKUX
OCHOBHUX (YHKII EKOCHCTEM SK €KOJOTiuHi, CaHITapHO-TIri€HiYHi,
I'PYHTO3axXHCHI Ta BOJOPETYJIIOIOYi.

MacmrabHi JIiCOBI MOXEKI HETaTHBHO BILTUBAIOTh HA BCi KOMIIOHEHTH
MPUPO/IH, 3HUIILYIOTh POCIUHHICTD, THHYTh TBAPUHH, BUKIHUKAIOTH 3a0pYAHCHHS
aTMoc(epHOrO TOBITPs, @ TAaKOXK 3a PaXyHOK OIaJiB, IMOBEPXHEBUX BOJ 1
IPYHTOBOT'O TIOKPHBY.

Ji1 oKymaHTIB, BKJIIOYAI0UYX PYX BaXKKOI BIICHKOBOT TEXHIKH, TPU3BEIH JI0
CepHO3HMX TEOMEXaHIYHHUX TMOPYIICHb, TAKUX SK YIIUIBHEHHS IPYHTY Ta
YTBOPEHHS TNHOOKUX KOJiH, 10 HEraTHMBHO TMO3HAYMIOCS HA TIPYHTOBOMY
ITOKPHUBI Ta PITOIICHOTUYHHX TIpoIiecax y Jjicax. HacmiakoM cTaiu momko mKeHHs
JIepeB, 3HUILEHHS MTIAPOCTY Ta BTpaTa 010pi3HOMaHITTSL.

3apa3 Ha JlonOaci mommpeHi MaciiTabHi JTiCOBI Ta HU30B1 MOXexkKi. BoHU
BUHHMKIIM 4epe3 OoHOBI il Ta BINCYTHICTh MPOTUIIOXKEXKHOrO 3axucty. Taki
MOXKEeXKI TPU3BOAATH 0 BEIMKUX BHKUIIB CaXi Ta TOKCHYHHUX OPTaHIYHUX
CIIONYK, 30KpeMa OEH30ITipeHy.

Ha XepcoHmuHi noxexamu Oyno oxorieHo 260 ra IITY4HHX JiCOBHX
HacaJpKeHb. BHACITIIOK IBOTO BTPATHIIM CBOE )KUTTSI MPAL[IBHUKH JIICOBOT Taysi,
sKI TigipBanucs Ha MiHax. Y 1ii ke o0OnacTi pylHIBHA Jisi BIHCHKOBOI TEXHIKH
MpU3BeJia 10 3HAYHUX TOIIKODKEHb JIICOBUX MACHBIB, SIKI BIJIIrPalOTh BAXKIUBY
€KOJIOT1YHY POJIb Y PEeryJsiiiii MiKpOKIIIMATy Ta BOJHOTO PEXUMY.

[oxexxki TakoX CIIOCTEpITaIMCs Yy JHCOBHX MacuBax Ol piuku
CiBepcokoro JJonio. BeranosinenHst MaciitabiB 3aBAaHOl OKYIIAHTAMH HIKOJH €
BeJIbMHU cKiIagHoro 3anadeto. Llrtyuni usicu Jlyranchkoi obnacti ciayryBaiu
MICISIMH BIATIOYMHKY Ta BaXKIIMBOIO CKJIQJIOBOIO CHCTEMH PETYJISIil BOJHOTO
pPeXUMY Ta MIKPOKIIMAaTy perioHy. BiiiHa npussena m0 3HAYHHUX 3MiH Yy
COLIAILHOMY Ta EKOJIOTIYHOMY JKHUTTI YKpaiHW, 3 BIIYyTHUM HETaTHBHUM
BIUIMBOM Ha JicoBi ekocuctemu. JlicoBa cdepa VYkpalHM CTHUKAeThCs 3
YHCICHHUMHU BUKIMKAMH, SIKI YCKIQIHIOIOTh ii (YHKIIOHYBaHHS B yMOBax
koHuikTy. KapTa inocTpye HaiOLIbII TOCTPaXKAANi BiJl OXKEXK JIICH BHACIIIOK
It pOCIHCHKUX BIHCHK.

[lo 3akiHueHH1 BIMHM MM CTHKacMOCS 3 HACHiIKaMu OOMOBHX il -
PYWHYBaHHAM €KOCHCTEM, 3a0pyIHEHHSIM IPYHTIB, BTPATOIO Oi0pI3HOMAHITTA Ta
301IBIIEHASIM KIJIBKOCTI IIKITHUKIB y Jicax. KpiM Toro, U1 BiTHOBIIEHHS KpaiHH
Oyne moTpiOHO BenMMYe3HI MPUPOIHI pecypcH. YKpaiHa TaKOXK CTHKAETBCS 3
PHU3UKOM HE JOCATHEHHS ITOCTABJICHUX KIIMATHIHUX IIiJIeH depe3 3MiHH KITiMary,
0 CTUMYJIOIOThCS BIMHOIO, 1 BITHOBJCHHS KpaiHM MOXKE BHKIMKATH 3HAYHI
BUKHUIM TAPHUKOBHX Ta3iB.

Bracmigok fii BIICEKOBOI TEXHIKH, BHOYXIB Ta 3aropsiHHS OO€mpHIIaciB
TPYHTH CHJIBHO 3a0py/IHEHI Ta HOTPeOyIOTh PeKyIBTHBAIlIT Ta peKynbTHuBallii. Jlicosi
MTOXKEXi Ta HE3aKOHHI pyOKM B OONACTi MpH3BENH IO BTPATH JICOBOI IUIOMI Ta
JCO3aXHUCHUX JICIB, 32BN KON 00’ €KTaM MPHUPOIHO-3aMOBIIHOTO (OHIY Ta
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nopyny 6ananc ekocucteM. BilicbkoBi i T 3arocTpiiIn mpoOiaeMH MOBOIKEHHS
3 BiIX01aMH1, 0COOJIMBO B HACENICHNX ITyHKTAX Y3/I0BXK JiHii 3ITKHEHHSL.

VYxpaina 3My1meHa OOpoTHCS 3 TUMH CKJIQIHOLIAMH B yMOBaX KOH(]IIKTY,
BHUKOPHCTOBYIOUH OOMEKEHI Pecypcu Ta 3a3Halo4yM 3HAYHHUX 30UTKIB Uil CBOET
MIPUPO/IN Ta eKocHcTeM. PyliHYBaHHS JIICOBUX MacuBiB, 3a0py/JTHEHHS IPYHTIB Ta
BOJIHUX PECYPCIB, a TAKOXK BTpaTa OiOPI3HOMAHITTS - I1€ JIUIIE JCSIKi 3 HACIIIKIB,
3 SKUMH YKpaiHa CTUKAE€THCS MiCIsl BTOPTHEHHS 1 BOEHHUX JiH.

Jnst BiTHOBIIEHHS JIICIB Ta €KOCHCTEM KpaiHH MOTPiOHO 3HAYHO 30UIBIINTH
3yCHILTA Y chepi OXOPOHU MPUPOJIHU Ta PEKYJIBTHBALIT 3a0pyIHEHUX TepuTopiid. Takox
BKIIMBO BXKHMTU 3aXOJIB JUI 3MEHIICHHS BIUIMBY BIMCHKOBUX /i Ha HABKOJIMIIIHE
cepezioBuIIIe Ta 3a0e3redeHHst CTablIbHOCTI EKOCUCTEM Y MaliOyTHEOMY.

BilicbkoBi [iii, BUKIMKaHi BTOPIHEHHSIM POCIHCHKMX BIHCHK Ha TEPUTOPIFO
VYkpaiHu, Mpu3BeNu 10 CEpHO3HOTO MOUIKODKEHHS JicOBUX exkocucteM. [loxkexi,
pyHHYBaHHS Ta 3a0pyAHECHHS BHACIIIOK [UX Jiil CIPUYMHWIA 3HAYHI 30MTKH VTS
NPUPOHOTO  cepefioBuiia  KpaiHu. L[i  Hacmiku  BKIIIOYAIOTH — BTpaTy
0i10pi3HOMAHITTS, 3a0py/IHEHHSI IPYHTIB 1 BOIHHUX PECYPCIB, a TAKOXK 3arpo3y s
eKoJIoTiyHOTO Oanancy. J{is BiTHOBIEHHS MPHPOJHOTO CEPEAOBMINA Ta 3aXUCTY
€KOCHUCTEM HEOOXiHO BXKUTH HErallHHMX 3aXOAiB 3 PEKYIbTHBALI] MOIIKOIKEHHX
TepUTOpiii Ta 3an00iraHHs MOAIOHUM EKOJIOT YHUM KaTacTpodaMm y MaOyTHEOMY.
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YUHHUKHA PU3UKY JIICOBUX MOXKEX B YMOBAX BIMHU

A. /1. Ky3uk, 00Kkmop cintbCbK020Cno0apCoKux HayK, npogecop,
K. B. Cmenosa, kanouoam mexniyHux Hayk, 0OyeHm,
JIvgiscokutl depoicashuil yHisepcumenm 6e3nexu HCUmmeoisiibHOC

JlicoBi MOXeXi CTAHOBJIATH 3arpo3y JUIS JOBKULIA 1 JIFOJACH, 3aBIAIOTh
MaTepiaJbHUX 30UTKIB JiepkaBi. Tomy MiHIMi3allis 3arpo3 BAHUKHEHHS, BYaCHE
BUSBIICHHSI Ta ¢()EKTHUBHE TaCiHHS, a TaKOX JICOBIHOBIICHHS € aKTyalbHUMH
3aBJaHHAMH y cdepi JiCOBUX Mokexk. Hebesmeky JCOBUX MOXKEK B YKpaiHi
KJIACH(IKYIOTh 3a IIKAJOK MPUPOIHOT OKeKHOT HeOesneku [1, 3] Ta kimacamu
HeOe3MeKr 32 yMOBaMH MOTOAM 1 KOMIUIEKCHHM MOKa3HUKOM Hebesneku [2, 3].
OpnHax 1i Bl IIKaJIK KJIaCiB MOXKEXKHOI HEOE3MeKH MPAaKTHYHO HE MOB’sI3aHi MiX
coboto. Jlume B [3] HaBeneHO Kiacu MPHPOIHOT HEOE3NEKH 3 ypaxyBaHHSM V
KJ1acy MOXEXHOT HeOe3NeKH 3a yMOBaMH IOTOJH. 3a KJIACAMH I0XKEXHOT
HeOe3NeKH He MOXKHA 31MCHUTH OLIIHKY PU3HKIB.

Pu3iky JIICOBUX TOXKEXK BH3HAYAIOTH 33 PIZHOMAHITHUMH METOIUKaMH. Y
OLIBIIOCTI BUIMAKIB PH3UKH OLIHIOIOTH 3 YpaXyBaHHSM WMOBIPHOCTI BUHHKHEHHSI,
3yMOBJICHOT CTaHOM JIICOBOIO TOPIOYOrO Marepiaity, MOrOAHO-KJIIMATHYHUX YMOB,
0COOJIMBOCTE, 1110 BIUTMBAIOTH HA TOMMpeHHs. Ol METO/IB OLIIHIOBAHHSI PH3UKIB
HaBenieHo B [4]. OWiHIOBaHHS PHU3MKIB JICOBHX TOXEXK YaCTO 3/IHCHIOIOTH 3a
(dopMys0I0, 10 SKOI BXOAATH IOKA3HWKYW, IO BIUIMBAIOTL HA BUHHUKHEHHA 1
TIOIIMPEHHS TIOKEXK, 3 BIANOBIIHUMHU BaroBuMmu koedimientamu [5, 6]. ¥V €C
BUKOPUCTOBYIOTh PO3POOJIEHY METONMKY OLUHIOBAHHS PU3MKIB JIICOBUX TMOXKEK 3
ypaxyBaHHIM HeOe3NeKH 3aiMaHHs1, TIOBEIIHKH MOXKEXK Ta (PaKTOpIB BIUIMBY Ha Hei, a
TaKOXK HACIIJIKIB BIUIMBY TIOXKEX HA JIIONCH, HABKOJIUIIHE TPUPOJIHE CEPEIOBHIIIE 1
COLIAJIbHO-EKOHOMIYHHN PO3BUTOK [7]. 3amporoHOBaHHMN MeXaHi3M OLIHIOBAHHSI
PH3UKIB MOXKHA CIIOCTEpIrari Ha moprajii €BporelchKkoi iHPOpMAIIHHOI CHCTEMU
Tpo JTicoBi MOkexi [8] y BUIIAAI mApiB €IeKTPOHHOI KapTH, HABEAEHOI Y PO3IUI
«[lepersiy pU3HKIB HOXKEK Y NPHPOIHUX EKOCHCTEMAax». PH3MKH OLUHIOIOTH SIK
BHCOKI, Cepe/Hi Ta HU3BKI.

OpHak HaBeJEHI METONM OI[IHIOBAaHHS PH3HKIB JICOBHX IIOXKEX Ta
MOXEXHOT HeOe3NeKh He BpaxOBYIOTh ITOKAa3HHKH, SKi XapaKTepU3yIOTh
pearyBaHHS Ha JIICOBI TIOXKEXi, 8 TAKOXK OCOONMBOCTI IIPOIIECIiB BUHUKHEHHS Ta
JMKBimaIii, TOB’s3aHiI 3 BOEHHUMH [isIMH, SKIi TpPUBAIOTh B YKpaiHi Ta
3YMOBITIOIOTE HOBI 3arpo3u [9].

Mertoro poOOTH € aHaJIi3 YAHHHUKIB PH3HKIB JIICOBHIX MOXKEXK B YMOBAX BiTHH.

[NepenymoBaMy BHHHUKHEHHS JIICOBHX ITOXKEXK € CTaH TOPIOYOro MaTepiany
Ta HasABHICTH JpKeperna 3amanroBaHHsA. CTaH TOPIOYOro Marepialny Ta HOro
3/IaTHICTB JI0 3aiMaHHsI OIiHIOIOTH [10], BAKOPHCTOBYIOUH aHATITHIHI METOIH 3
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ypaxyBaHHSM MOTOJHUX yMOB Ta KiiMaTy. OKpeMO OILIHIOIOTh MPHPOAHY
MOXEeXKHY HeOe3MeKy 3a BUIOBHM CKIIQJIOM POCIHUH, iXHIM BikoM. Ha nepenymoBu
BUHUKHEHHS [TOKEX1 BIUTMBAIOTH 1 TApaMeTpH JIICY, 30KpeMa 3IMKHYTICTb KpPOH,
YXHJI Ta HOTO eKCIO3MIIis MO BiJHOLICHHIO 10 COHSYHUX MPOMEHIB. BaIMBOIO
MepelyMOBOI0 BUHHUKHEHHS IIOXKEXKI € 3amac JiCcOBOI MiJCTWIIKA Ta TOPIOYi
Marepianu B cyxoMy ctaHi. Ha cTaH roprodoro marepiaiay BIUIHBAIOTH TAKOX
XBOpOOM Jticy Ta IKiTHUKA. CIPHUATIMBAM JJIsi BUHUKHEHHS JTiICOBHX MOXEXK €
rOpIoYMi MaTepiaj Ha ASHIN, sSKa BXKE 3a3HaBania BIUIMBY BOTHIO. B ymosax
60€HHUX Oiti BUOYXH Ta OOCTPLIIN CIIPUYMHSIOTH MEXaHIUHE YIITKOHKESHHS POCIHH
Ta X 3afiMaHHS BHACTIJOK 4Oro ()parMEeHTH POCIHH BCHXArOTh, OOTOPAIOTH i
CTarOTh OLTBII TTOXKEKOHEOE3EUHIMHU.

JIxepea 3amantoBaHHsl, 10 CIPHYUHSIIOTH BUHUKHEHHS JTICOBUX MOXKEK,
€ y OLTBIIOCTI BUTIA/IKIB aHTPOIIOTEHHOT0 MOX0KeHHs. Le 30kpeMa HeoOepexHe
HIOBOJPKEHHS 3 BOTHEM Y JIiCl, ICKPH BiJl BUXJIONHUX TPYO ABUTYHIB BHYTPIiIIHHOTO
3TOPSIHHS TPAHCHOPTHUX 3aco0iB, CITBCHKOTOCIIOAAPCHKI Maid, aBapii JiHIH
eJIeKTporiepeiady, TPyOONpOBOMIB Ta IHII TEXHOTEHHI apapii, MiJ| 4Yac SIKUX
BUHUKA€E 3aliMaHHs TOPIOYUX MaTepiaiiB. V pasi éedenHs 60cHHuX Oill MIHU Ta
Ooempumacy, IO PO3PUBAIOTHCS I dYac OOCTPUTIB, a TaKOX 30pos, sKa
3aCTOCOBYETBCS y JIICOBOMY MAacHBi, CIIPUYMHSIOTH 3alalllOBaHHS T'OPIOYOr0
Mmatepiaiy. IlepeOyBanHsi y Jici BIMCHKOBHMX MIJPO3ZIUIIB Ta BHUPIIICHHS IX
moOyTOBUX MPOOJIEM TaKOX MPU3BOANTH JIO MOSIBU JUKEpeI 3arajiroBaHHs. Kpim
TOTO, 30UTTS JITAIBHUX allapaTiB HaJl JIICOBUMH HACa/PKCHHSMH Ta 1X MaJiiHHS
CHPHYMHSIE NTOABY JKEPEJI 3alall0BaHHS, IHOAI TOCUTh HOTY>KHHUX.

BusiBiieHH: JTICOBHX MOXEXK € aKTyaJbHUM, OCOOJIMBO Ha paHHIN cTaii 3
BUKOPUCTaHHSM KaMep CIIOCTEPE)KEHHS, MaTpyJIOBaHHS, aepOCIIOCTEPEIKEHb,
KOCMIYHOTO MOHITOPHHTY. E(DeKTUBHICTD BUSIBIICHHS HEBEIMKHX 33 MaclITabamMu
ocepelIKiB 3aliMaHHs 3aleKUTh B BIJCTaHiI J0 CHOCTepiraya 4Yu KaMepw,
TEXHIYHUX XapaKTePUCTUK IPHCTPOIB BUSBJIEHHS, pelibe(y, MOTOIHUX YMOB,
MEPIOUYHOCTI CIIOCTEPEKEHb. B yMo6ax 60cHHux Oiti BUSBJICHHS OCEPEIKiB
3aiiMaHHS € MOXJIMBUM 3 BUKOPHCTAHHSM JIMIIE TUCTAHLIHIX METOAIB, 30KpeMa
KOCMIYHOTO MOHITOPHHTY, OCKUIBKH IHIN BUIOW € HEAOCTYITHUMH, CTAaHOBJIATH
3arpo3y Ui IpaIliBHUKIB.

[Iporao3yBaHHS PO3BHUTKY JICOBOI MOXKEXi 3MIHCHIOIOTH 3a TOTIOMOTOIO
PI3HOMaHITHUX KOMII FOTEPHHUX TPOTpaM, SIKi B OCHOBI MaroTh ¢i3udHi abo
eMIIpUYHI MOJENi TOMHpeHHs TopiHHA. Jns wmozemoBaHHS moTpiOHA
iH(opMaIis PO CTaH Ta 3amac TOPIOYNX MaTepiaiiB, CTPYKTYPY Ta IMIPOCTOPOBE
po3TtamryBaHHs, penbed, moromHi ymoBu. Di3WUHI MOAEN  JOJATKOBO
MOTPeOYIOTh TEIIO(MIZNIHAX XaPAKTEPUCTHK TOPIOYNX MaTepialliB, a eMITIpHYHI
— JMHAMIYHUX XapaKTePUCTHK MOLIMPEHHS BOTHIO JUI KOHKPETHHUX YMOB. B
yMO8ax 6edeHHs: 60uosux Oili abo HA 3AMIHOBAHUX Mepumopisx TOUHPEHHS
TTOXKEXKI1 3aJISKUTH BiJl CTaHY TOPIOYOTO MaTepialy, SIKHi 3a3HaB YIIKO/HKEHB, a
TAKOX BiJl HASBHOCTI Ta BHy BUOYXOBHX IPHUCTPOIB — MiH, CHAPSIIiB, 3AJIMILKIB
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paket Ta iH. [HpoOpMamito mpo Taki 3arpo3u MaiiKe HEMOXKJIMBO BCTAaHOBHTH, a
TOMY y pa3i IOMMpEeHHS MOoXexi ii mapamerpu OyAyTh IHIIMMH, a BHOYXH
CHPUYMHITUMYTH BIUTUB HA ITOIIHPEHHS MTOXKEXKI.

laciHHA JIICOBMX TOXKEK 3MIMCHIOIOTH TIEPEBAKHO HA3eMHI TOKEKHI
miapo3nimy. Y pasi 3HaYHMX MacIiTadiB Ta YCKJIaJHEHHS JIOI30y 0 MiCIh HOXKEXi
MOXYTh 3aTydaTHCS 1 TIOXKEXHI JITaKk Ta TelikonTepu. EdeKTUBHICTH mporecy
TaciHHSl 3aJISKHUTH BiJ TNPABWIBHOI CTpaTerii Ta TAKTHKH IIOYKEKOTACIHHS, sKa
BpaxoBy€ TPOTHO3M Ta TOTOYHY iH(OPMAIiIO MO0 MOIIMPEHHS TOPIHHA. ¥ 30Hi
60tlosux Oitl TACIHHA TIOXKEXK € MPAKTUYHO HEMOXKIIUBUM 5K HA3eMHHMH CHJIAMH 1
3aco0amH, TaK i3 3aCTOCYBAaHHSM JIITAIBHUX anapartiB. Ha Teputopisx micis, siki Oyiau
OKYTIOBaHi, a TAKOXX PO3TAIIOBAaHUX MOONM3Y 30H BEICHHS OOMOBHX Jii, raciHHS
Ha3eMHUMH CWIaMH Ta 3aco0aMH YCKJIaJHEHe 4epe3 3aMiHyBaHHs, HasBHICTh
BHOYXOHEOE3MEUHHUX TPEAMETIB Ta 030pOEHHS. 3aCTOCYBaHHS JIITAJBHHUX araparib
TaKoK OOMEKeHe uepe3 3arpo3y 30uTTs Boporom. J{o CKiaay CHil MOMKEHKOTaCiHHS 3
METO0 MiHIMi3allil 3arpo3 BUOYXOBHUX MPEMETIB MAIOTh 3aITy4aTHCsl canepu. SIKIo
IHTEHCUBHICTh TOXEXI Ta IIBHWAKICTH TONIMPEHHS € 3HAYHUMH, TOAI y Jicax 3
HasBHUIMH BUOYXOBHMH IIPEIMETAMH TACIHHS MOXKEKI € HEMOKITUBUM.
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NIJIBUIIEHHS E@EKTUBHOCTI MOHITOPUHI'Y ITOXKEXHOI
OBCTAHOBKHU 3 BUKOPUCTAHHAM BE3IIJIOTHOI'O
JITAJIBHOI'O AITAPATY

C. B. Pyoakos, kanouoam mexHiuHux HayK, OOyeHm,
Hayionanvuuii ynieepcumem yusinornozo 3axucmy Yrkpainu m. Xapxis

TepmiH «moXekHa 0OCTaHOBKa» BH3HAaYa€ MacliTad, a TaKOX IIUJIbHICTH
TIOXKEXK, SIKi BHHUKAIOTh Ta MOIITUPIOIOTHCS Ha IPOMUCIIOBUX 00'€KTax abo B TiICOBUX
MacuBax. Bu3HaueHHsT HasBHOCTI Ha o00'ekTi a00 B JCOCMY3l TOXEKHOT
00CTAaHOBKH 3JIMCHIOETBCS 332 pPaxyHOK JaHWUX TOXKEKHOI PO3BIJKH, 1 HaBiTh
MeTo/[aMH1 MPOTHO3yBaHHs. OKpema ToXkeKa MOXKe ePEiTH B CYILIBHY, a CYIiIbHA
NOXEXKa, B CBOIO Yepry, MOXKe TEpedTH B BOTHEHHHMH INTOPM IPU MOXIIMBOCTI
0e3MepepBHOTO TMEpexo/y: Ha 3acesieHOK MICLEBOCTI - CYIIJIBHOI 3a0ynoBH,
JICOBUX MOXKEX — JOCTATHBOI IIUIBHOCTI JIICOBOTO MAcHBY, a TAKOX BiACYTHOCTI
NPU3EMHOIO BITPY 1 HEBENMKOI BOJIOTOCTI TPH OJHOYaCHOMY BHMHHMKHEHHI
BUXITHOTO BHTy MOXKEXKI, CXMIIBHOTO JIO TIEPEXOTY, B KIIBKOX MICIISIX.

JlicoBi moOXexi, B CBOI Hepry, MOAUISIOTHCS HAa TPH BHIU: BEPXOBA,
HU30Ba Ta mig3emHa. OCTaHHS BUHUKAE, KOJIM TOPUTH TOp( abo IPYHT.

[MommpeHHs: BepxoBoi JICOBOT MOXKEXI BIIOYBA€ThCS MO TLIKax JEpeB,
JIUCTSIM 1 XBOT, ITOIIMPIOETHCS TaKa MOXexa 31 MIBUAKICTIO B 5 - 70 km/rox, a ii
temreparypa cranoButh 900 °C — 1200 °C. Takoro Buay NOXexki pO3BUBAIOTHCH,
SIK TIPABUIIO, 3 HU30BOT'O MOXKEXKI MPHU MOCYIILUTUBOIO BITPSIHOT OTOI.

[Noxexa HU30BOrO BUAY MOUIMPIOETHCS 31 mBUaKicTiO Big 0,25 no 5
KM/TOJ1 33 BITPOM, 3 BIIACTHBOIO H{OMY BHUCOTOIO MOJIyM'st 710 2,5 M, TeMIeparypa
ropinHs cTaHoBUTHh Oim3bko 700 °C. Criiiki HM30BI MOXEXI MOIIMPIOIOTHCS
noBibHO (0,5 M/XB), MPUYOMY MOBHICTIO BUTOPSIE >KUBHI 1 MEPTBUIl IPYHT,
CHJIBHO 00TOPaI0Th KOPIHHS 1 KOpa JIepeB, MOBHICTIO 3TOPSIFOTh MIAJIIT 1 MiTICOK.

JI71s1 OIiHKY TTOXKEKHOT 0OCTAHOBKH B JIicax HEOOXiTHO:

1. BUKOpHUCTOBYIOUH BHXIAHI [aHi, SKHMH € 9ac PO3BHTKY MOKEKi (1 poss )
1 koedirieHTa IS JTiCOBOT MOXKexKi (1)), IO HOMOTrpaMi MPOTHO3yBAHHSI JIICOBOT
MTO>KeXi, BU3HAUNTH T10mTy (S) Ta mepumetp (P) moxxexi.

2. BU3HauuTH UIBUIKICTh TOMIMPEHHSI TOXKEXKI B 3alCKHOCTI Bij
BOJIOTOCTI TIOBITPs (@) Ta mBHAKOCTI BiTpy (VCT) IpH CepeHiX MOTOAHUX i
TonorpadidHux ymoBax (puc. 1).
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Pucynox 1 - 3anexHICTh HIBUAKOCTI MOIMPEHHS MTOXKEXK] BiJl BOJIOTOCTI
TIOBITPSI Ta IIBUIKOCTI BITPY

[Tpu BuCOKOT MIBUAKOCTI MOMIMPEHHS MOXexi (6-7 KM/TO/) BUHUKAIOThH
HHU30BI Ta BEPXOBI MOXKEXKi — 00sacTh | Ha miarpami. 3a cepeqHBOI MIBHIKOCTI
BHUHHKAIOTh MOXKEXI1 cepeHboi cumm — obnacts 11 Ha niarpami. Bucora momym's
1-2 ™M, mBuaxicte nommpeHHs 200 wm/rox. Ilpy HeBenuKuWid IIBHUAKOCTI
nomupenHst noxexi, mexe 200 m/rox - obnacts 111 Ha miarpami, moxkesxa Moxe
3YNHHUTHUCS MTPU 3yCTPidi 3 MEePEIIKOAAMH.

ABialliiHMii MOHITOPUHI Ha3eMHOI OOCTAaHOBKM € BJKJIMBHM €TarioM
mporeciB  OOCTEeXKEHHSI MiCI[b HAI3BUYANHHMUX CHUTYyalllif, 30KpeMa, aHali3y
MOXKEeIKHOT 00CTAaHOBKH. ABIallifHUH MOHITOPHHT 3aCTOCOBYIOTh JUIS BUPILIICHHS
PI3HOMaHITHHX 3aBJaHb, TAKHX SK BHMIPIOBAHHS TeMIIEpaTypH, BUMIPIOBaHHS
BUCOTH JaHAmA(]TY, a TAKOXK MOILIYKY JIFOJIeH, TEXHIKH, IHIINX 00'€KTIB.

AmHaii3 nokasye, 10 HailOLIbII IEPCHCKTUBHUM HAIPsIMOM MOHITOPUHTY
MOXKEeK € BUKOPHCTaHHS Oe3minoTHUX nitanpHux anapartiB (BIUIA) [1-3]. ¥V
poboTax [1, 2] moka3aHo, 110 MOHITOPHUHT MOXEXI 3/IIHCHIOETHCS 3a IOMTOMOTOI0
rpymu BITJIA nuisxom oOYMCIIEHHS Y peabHOMY 4aci, HacaMIepe., eBOIOLT
¢dbopmu GpOHTY MOXKEXKI Ta, MOXKJIMBO, IHIIUX mapamerpiB. BITJIA otpumye
pe3yJbTaTh TeOMETPHUYHMUX BUMIpIOBaHb (TUioma, (opMa i TOIMIO) MOMKEKi 3
JIOIIOMOT 010 1H()pAaYepBOHMX 1 ONITHYHUX KaMep. 3aBISKH BUKOPUCTAHHIO IPYITH
BIUTA oXOITIOIOTECS Bilpa3y BENMKI IUIOIMII Ta Pi3HI PaKypcH TEPHUTOpIi, SKi
oxormuteri BoraeM. CyuacHi BIUIA, siki ocHamieni CT3, 703BOJSIOTh IPOBOUTH
00CTe)KEHHSI TEPUTOPii 3aTrOpPSHHS Ta aBTOMATHYHO BHUSBJIATH JIIOJCH 1 pi3HI
00'€KTH TTOMIYKY.

[Iporec MOHITOPUHTY 00TACTI, sIKa OOCTEKYETHCS, PEAT3Y€EThCS MUISIXOM
YHOpaBJIiHAA ITOIIYKOBHMH 3aC00aMH, HANPUKIAM], TPAEKTOPIEI0 Ta BHCOTOIO
monboty BIUTA. Bumaerbcss oueBHMAHMM, IO MOHITOPHHT OOCTAHOBKH CIIiJT
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IIPOBONTH, BPAXOBYIOYH 0COOINBI yMOBH (DyHKIIIOHYBaHHS JTiTAJIBHUX allaparis,
a TAK0XX MOXJIMBE PO3TAIYBaHHS 00'€KTIB MOIIYKY Ta YMOBH 1X CHOCTEPESIKCHHSI.
B [4] omucyeThCsl MOHITOPHHT 3 BUKOPUCTAHHS MAIIMHHOTO HABYAHHS B SKOCTI
eJIeMEHTA MITYYHOTO iHTeJeKTY. B [5] po3risaaeThcss MOHITOPHHT IUTONI JIHXa 3
METOIO MOIITYKY 00'€KTIiB iHTEpEeCY, B IEPIITY Yepry, JTroaci. Po3poOieHuii o miei
METH aJITOPUTM 3aCHOBAaHUI Ha IHTErpalii JaHuX 3 HUPPOBUX Ta iHYpadepBOHUX
KaMep, a TakoX 3 OOJIKOM JaHWX TIJI00AJbHOI0 HaBiramiiHOT CyITyTHHUKOBOL
cucremu (T'HCC). Ane He BpaxoBanuii ¢axrop HeOe3neku nonbory BITJIA Ha
Malux BHCOTax. TyT HEOOXiZHO MiJIKPECIUTH, IO NMPU MOHITOPHHTY paioHIB
HA/3BUYAHHUX CHUTYaIlil, 30KpeMa TMOKeK, YMOBH CIIOCTEPEKEHHS HE 3aBXKIH
MOXYTh OyTM TOYHO BH3HA4€HI 3a3[ajieTifib Ha eTall IUIaHyBaHHS TPacKTOpii
noJpoTy. He3HaHHS I1IMX YMOB MOXE TPH3BECTH J0 HEMOXJIMBOCTI BUABICHHS
00'exTiB 3amikaBineHocTi mpu mimmboti BIIJIA 1o meBHOI TepuTOpii, IO
CIIOCTepIraeThes, 110, Y CBOKO Yepry, HABOJHUTH IO HEBUIIPABIAHOTO BUTPAYAHHS
HIOLTYKOBUX PECYPCiB.

[Tin vac mnpoBeJeHHs aBIalliiHONO MOHITOPUHTY OIHWUM i3 KITFOYOBUX
(bakTopiB, SKWIi BIUIMBAE HA SIKICTh BUKOHAHHS IJIbOBUW Omepallii, € po3aiibHa
3narHicTh Kamepu BITJIA. Sk Binmomo [5], po3ainbHa 31aTHICTh KaMEPH XapaKTepu3ye
CTYITIHB JeTajizalii 00'ekTa, M0 CIIOCTEPIraeThCs, 10, Y CBOKO Yepry, BIUIMBAE HA
MOXJIMBICTh TPABHWJIBHOTO HOTO pO3IMi3HABAHHS, a TAKMK Ha MOXIIUBICTh
po3mizHaBaHHs 3aranoM. Harpuksiaz, sikio 3 20 MeTpiB 00'eKT Ha 300pakeHHi 3aiimMae
12 mikceniB, TO 3 30UIBIICHHSAM BHCOTH BIBiYi BiH Oyne 3ailiMatd 3 miKcessi, Lo
BHUKJIIOYA€ MOXKJIMBICTh HOTO pO3Mi3HABaHHS. TakuM YMHOM, BiJ po3Mipy o0'ekTa Ta
XapaKTEePUCTHK KaMepH 3aJIKUTh OOMEXEHHS BHCOTH, Ha SIKIH IIPOBOIUTHCS
MOHITOPHHL.  ABIaIliiHMII MOHITOPHHT TOXXEXKHOI OOCTAaHOBKM —CrielU(iuHi
HAsIBHICTIO BHUCOKHX Temrieparyp armocepu Haja MmicuesicTio. [lpu mpomy Ha
e(eKTUBHICTh BHKOHAHHS OIEpallii MOHITOPHHTY BIUIMBAE HASBHICTH MMy Ha
MICLIEBOCTI, /Ie BUHHKIIA MIOXKeXka. 3 ypaxXyBaHHSM TOTO, IO OCTaHHI JBa (axropu
NPUAHATO IHTEPIPETYBATH SIK BHIAAKOBI, E€(EKTUBHICTH MOHITOPHHTY CIIi[
XapaKTepu3yBaTH HMOBIPHICTIO BUSBICHHS 00'€KTa 3aI[iKaBICHOCTI Y cepi MONIyKY.
[ponoBxyBaTi BHKOHAHHS OIEpallii MOHITOPHHIY MOXJIMBO JIMIIE B BHITAJKY
nparie3naTHoCTi anapary. dakTopy, 110 BIUTMBAIOTH Ha Oe3leKa HONbOTY, 8 TAKOXK Ha
HAMOBIpPHICTD YIIKODKeHHsT a00 aBapii BIUIA, npuiAHATO pO3ALIATHA HA CHCTEMHI, IO
BU3HAYAIOThCS BHYTPIIIHIMH BJIACTHBOCTAMH arapary, i MO3aCHCTEMHI, TOOTO.
(hakTopH 30BHIIIHKOI CepeoBHINa. B mpolieci MOHITOPHUHTY MOMKEKHOT 0OCTAaHOBKH
3HIDKeHHS BUCOTH MonboTy BIUIA Tsrae 3a co00r0 3MEHIICHHS Oe3MeKH TMONBOTY
BIUTA BHacHiZOK TiIBHIIEHHS TEMITEpaTypu atMoc(epH i3 3MEHIIICHHSIM BHUCOTH 1
HAOIIDKEHHAM /10 KpaWIi TMoKeki. BBOAWTBCA TPWITYIICHHSA, IO Aarapar
BHKOPHCTOBYETECS B paMKax IITATHOTO (BYHKITIOHYBAaHHS Ta TIPABUII EKCIUTyaTarlii,
TaK 10 OCHOBHIM (DaKTOpOM, SIKHiA BIUTHBAa€E Ha Oe3rexy nompoty BITJIA B mporeci
BUKOHAHHS MOHITOPHHTY TIOXKE)KHOI OOCTAaHOBKM € BHCOKAa TeMIepaTrypa
HABKOJIMIITHBOTO CePEeIOBHIIIA, a TAKOXK BHCOTA ITiICTHIIAKOYOFO TOBEPXHI.
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OCHOBHHMM 3aBJIaHHSIM MOHITOPUHTY € TOHIYK OO0'€KTIB 3alliKaBIEHOCTI,
HATIPUKIIA T, aBTOMOOLIIIB, SIKi OITMHUITUCS B 30HI TIOXKEXi 200 B CHITBHO 33 TMIICHOIO
MicueBocCTi. Pe3yabTaToM MOHITOPUHTY € TpHiHATE (200 He IMPHUHHATE) PillICHHS
PO MPUCYTHICTH 200 BiJICYTHOCTI 00'€KTa 3aIiKaBJICHOCTI B 00CTE)KYBaHOI 00JIaCTi
MoHiTopuHTy. Take pilleHHS NPUAMAETbCS HAa OCHOBI BUSIBJICHHS NPHIOMY,
00poOku 1 aHamizy iH(opMmaIi Mpo O3HAKKU OO0'€KTiB, SAKI CIIOCTEPIralOThCA.
MOHITOPUHT MICIIEBOCTI MPUHHATO YMOBHO PO3IUISATH Ha 4 eTary, KOKeH 13 SKUX
Mae€ BIIacHi (JIOKaJIbHI) TApaMeTPpH Ta KPUTEPii (PEeKTUBHOCTI, a TAKOK OOMEKEHHSI,
SIKI BIUTMBAIOTh Ha 3arajibHy €()EKTHBHICTh MOHITOPHUHTY.

Eran 1/ eTan 4 — nonit 10 n-i 067acTi momyKy / MojiT A0 KiHUEBOT TOYKH
MapipyTy. L{i eTanu peasni3yroThCcs Ha OCHOBI TpaeKTOpHOTO yrpasiinasa BILIA,
3aBJIaHHS SIKOTO Ha JaHWH Yac BXKe BHPIIICHO Ha HajexxHoMy piBHI. Kpurepii
TPAEKTOPHOTO YIPaBJIiHHS BapilOIOTHCS B 3aJI€XKHOCTI BiJI 3aBIaHHS, BPaAXOBYIOUYH
3arac najMBa, MPOAYKTUBHICTh Olepallii, 3aJjaHi BAMOTH Ta 00MEXKEHHSI.

Etanm 2 - oOcrexeHHS 00nacTi MOHITOPHHIY. 3aJIe)KHO BiJl YMOB
MOHITOPUHTY B IIPOILIEC] TEPEIOIBLOTHHH 11 ITOTOBKH OO PAETHCS CTpATeTis (THIT
CKaHyBaHHA - CYLIJIbHHMH, BUIAJKOBHH, aJallTUBHUI INOIIYK) 1 BH3HAYa€THCH
TPAEKTOPis MOJNBOTY oOCTexyBaHoi oOmacti momyky. lleit eran Bu3Hauae
e(eKTHBHICTh BUKOHAHHS €TaIly BUSBJICHHS, TaK IK OTPUMaHi B IPOLECi MONBOTY
300paKeHHsl TepUTOpii, sKa CHOCTEPIraeThCs, MOXYTh MICTUTH TEPEKPHUTI
(uacTkoBO a0 MOBHICTIO), 3aTiHEH], 3alIyMJICHI, MaJOKOHTPACTHI 300paXKeHHs
o0'exTa 3a1ikaBJIeHOCTI a00 100pe MOMITHI 300pakeHHsT 00'€KTIB.

Etan 3 — BusBIeHHsS. YXBaJeHHs pillleHb MPO MPUCYTHICTh 00'€KTa
3allikaBIeHOCTI Ha Micui oOcTexkeHHs. B mpoieci peamizauii mporo eramy
BUTOTOBIIIETBCA aHAJI3 NPHHHATHX 300paKeHb Ta 3a pe3yibTaTaM aHali3y
MPUHAMAIOTBCS BIAIOBI/IHI PillICHHSL.

Pe3ynbTaTOM BUKOHAHHSI €TANY € IPUIHSATI PIlLICHHS:

* IIyKaHUH 00'€KT BUSBIICHO;

* IIyKaHUH 00'€KT HE BUSABIICHO;

* pillieHHS HE TIPUUHSTO.

[pu BUKOpUCTaHHS CTATUCTUYHHUX METOMIB IPUIHATTS pillleHb, MOMKIIHBA
WMOBIpHICHa OIHKa TOMWIKOBUX pimeHb. [lomiOHa oriHka Moxe OyTH
KOPHUCHOIO TpH IUIAHYBaHHI IOAAJBIINX i, HAPHUKIAJ, TPOIOBKEHHI abo
NPUIIMHEHHS] MOHITOPHHTY.

TakuM YHMHOM, 3aIPOITIOHOBAHO MOJENTI MPOIECY MOHITOPHHTY TOMKEKHOI
obcraHoBKH: Oe3meku monsoTy BILJIA 3 BpaxyBaHHSIM TEIDIOBOTO BIUTHBY (DAKTOPIB
TIOXKEIKi, CTIOCTEPEKYBaHOCTI 00'EKTIB 3aIiKaBJICHOCTI HA TEPHUTOPI] 3 BpaxXyBaHHIM
BIUTHBY (PaKTOPIB HABKOJHIITHHOTO CEPENOBHIIA: BOJIOTOCTI TTOBITPS, 33 JUMIICHOCTI,
OCBITIICHOCTI, THITY TiJICTHIIAI0Y0] IOBEPXHi, BUCOTH HACAHKCHb.
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EKOJIOI'TYHA HEBE3IIEKA JIICOBUX ITOXEK HA TEPUTOPIAX,
3ABPYJHEHUX BHACJIJOK YOPHOBUJIBCBKOI KATACTPO®U

T. K. Ckuéba, ao onkm,
JIvgiecohKutl Oeparcasnuil yHigepcumem 6e3nexku HcummeoisiibHOCmi

JlicoBi Mmoykexi € eKOJOTIYHOI0 MPO0IEeMOI0 y OITBIIOCTI KpaiHaX CBITY,
30KpeMa Ji¢ epeBaXkae MOCYIUIMBUN KJIiMaT, BUCOKAa TeMIeparypa Ta HU3bKHN
piBeHb OmajiB. 3 HACTAHHSAM IOXKEIKOHEOC3MEUHOTO MEPIOAy TUHAMIKA MOKEK
MTOCTIHHO 3pOCTaE, 301IBINYETHCS PU3KK HE JIUIIC BUHUKHCHHS, aJie 1 MBUAKOCTI
TTOIIHMPEHHS TOMKEXK.

Ha Tepuropii YkpaiHu nicoBi mokexi € yacTuM siBuieM (puc. 1).
OCHOBHOIO TNPHYMHOIO 3a3BHYall € CaMOBUIbHI MiAnanu ado HEZOTPUMaHHs
NpaBWI MOXKENKHOT Oe3NeKH B MPUPOJHUX €KOCHCTEMaX, 30KpeMa HeoOepexHe
MOBOKEHHS 3 BOTHEM. 30MTKH BiJ MOXEX € HE JIMIIE €KOHOMIYHUMH, aje i
BEJIMKA IIKOJIa HAaBKOJMIIHBOMY CEpeoOBHINYy. EKOJOriyHI HACHiJKH JIiCOBUX
MIOXKEX € Ay)Ke CepHO3HMMHU. BOHU OXOILTIOIOTH BILIMB HA YCi CKJIAIOBI JOBKIJLIS:
BUJIJIEHHS B aTMocdepy MapHHUKOBUX Ta3iB (BYIJICKUCIMI ra3, 4agHuil ras,
BOJASHA Tapa) Ta TOKCHYHHMX NPOJAYKTIB IMIpOJi3y AEPEBUHM; BHUTOPSIHHS
POCJIMHHOCTI; 3MIHM B IPYHTOBOMY IOKpPHBI (3HIM)KEHHS BOJIOTOCTI Ta BMICTY
MOYKMBHUX PEYOBHH, 030JICHHSI); 3HHUILEHHS CEPEAOBHIIA ICHYBaHHS TBapHH.

JIUHAMIKA JICOBUX MOXEX B YKPAIHI,TA ™"
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Pucynok 1 — JIlnHamika J1icoBUX MOXKex B YKpaiHi [1]

Jo moBHOMacmTabHOI BiffHM IIIOPiYHA ITOIIA TTOXKEK B YKPATHCHKUX JIicax
csarana MakcumyM 10 Trcsy rextapis. Y 2020 pomi, sikuii 6yB kKaTacTpohidaHIM
JUTS HAIIOI KpaiHu, BOTOHb oxomuB Ounbmie 160 Tucsa rekrapiB. A y 2022 pori,
KOJIM He OyJI0 TaKMX IOCYX Ta TaKOro PiBHS IMOXKEKHOI HeOe3nekw, 3aiMaHHs
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3anonoHnan noHax 330 tucsy rekrapiB JiciB. ToOTo 1e BABiui OiiblIe, HIK Y
kputnunuit 2020 pik, i mpaktuaHo B 30 pas3iB — MpoTH iHIIMX repiois [2].

Cr1iz 3a3HAYUTH, IO MOXKEXKI, AKI BUHUKAIOTH ITiJT Yac BIHHK — OCOOIMBHIHA
YMHHUK BOEHHHMX BIUIMBIB Ha NOBKULIL. BOHM MOXyTh OyTH SIK HaCIiJKOM
0OMOBHX Jili, 1 TAKTUYHOIO JISUTHHICTIO BIMCHK, SKa 3aCTOCOBYETHCS CBIIOMO.
BoHr BUHHKAIOTH 1 HEKOHTPOJIBOBAHO IOIIMPIOIOTHCS y Yaci Ta MPOCTOpi K y
30HI aKTUBHUX OOMOBHIX [ii, Tak 1 JaJeKo mo3a 1l MekamMu (HampuKIaa, Ha
3aMiHOBaHHX Ta OKYIIOBaHUX TEPUTOPIsx) [3].

Ycworo 3a aBa poku BiiiHH ropino 8096 kM2 Teputopii Ykpainu. 3 HUX
1047 kM2 ckimanM Jicu, IO 3TrOpUIM BHACHIJOK BOEHHUX i Ta depes
HEMOXITHBICTh YKPAITHCHKUX PATYBaJIBbHHKIB 1X MOTACHTH.

JlicoBi mOeXi, CIpUYMHEH] BUOyXaMM OOENpPHUIIACIB, TACIHHS SKHX
yckiiajiHeHe OOHOBUMH JisiMH 200 MacOBHM MIHYBaHHSIM TEPHTOPIl MarOTh Psif
HETaTUBHMX HACIIAKIB JUIA JOBKIJIIA:

e 3aru0enb Ta MOUIKODKEHHS JIePEBOCTAHIB Y BOTHI;

® 3aru0ernb Oe3JTidi JKMBUX OPraHi3MiB MiJl Ai€I0 BUCOKUX TEMIIEPaTyp Ta
IPOJIYKTiB TOPIHHS;

® BUKU/IU B aTMOC(epy BEJIMKUX OOCSTiB JBOOKUCY BYTIIEIIO (TTAPHUKOBUH
ra3 — OCHOBHA IPHYMHA aHTPOIIOTEHHOI 3MiHY KIIIMAaTy), a TAaKOX 4a/IHOTO Tazy,
OKCH/IIB CIpKH 1 30Ty, HEOKHUCJICHUX BYTJICBOAHIB Ta JPiIOHOMCIIEPCHUX TBEPINX
YaCTOK Caxi;

e pyilHyBaHHS BEPXHBOIO IAPY JICOBMX [IPYHTIB Ta 4YacTKOBE
BUBIJIBHEHHS B aTMOc(epy IPyHTOBOTO ByTJeo [4].

Oco0muBy HeOe3neKky Ha TepuTopii YKpalHH CTAaHOBIISTH JIiCOBI OXKEXKI B
YopHoOuIbChKi# 30H1 BindyxeHHs. Cepe/ BUIOBOTO CKIIay JIiCOBUX HACAJKEHb
B Mexax YopHOOMIILCHKOT 30HM BIIUY)KEHHs MepeBa)kae COCHA 3BUYAiHA Ta
3MilllaHI [IMPOKOJMCTI Haca/pKeHHsI Ay0a, Oepe3u, ocuku, i Binbxa. ToOrTo
31e0IIBIIOr0 1¢ JIePeBHI MOPOAM 3 BHCOKHM CTYINEHEM TOPIOYOCTI, TOMY
MOMIMPEHHSI JIICOBUX MOXKEXK Ha TAKMX TEPUTOPIAX € 4acTuM siBuiieM. [lix yac
katacTpodiuaux mnoxex y HopuoOwni 2020 poky ropino MminiMym 50 Tecsd
TeKTapiB JIiCiB Ta mepesoris. Lle mpubau3Ho 1’ ATa YacTHHA 30HU BiTUyKEeHH [5].

Uepes 34 poxu micns aBapii Ha YopHoOMmIbChKiln AEC micoBi moxexi B
YopaoOuIIbChKiH 30H1 BigquyxeHHs (U3B) B Ykpaini npusBenn 10 TOBTOPHOTO
BHUKHJIY PaJiOi30TOMIB, SKi CHOYATKY OCiaiy B MiCHEBHX €KOCHCTEMAaX IIiJ Jac
aBapii, TOMy IIe € BEIMKOIO 3arpo30ro i 3apa3 [3].

3 24 mororo mo 31 Oepesns 2022 poky TpuBaia OKyTAIis
YopHOOUIHCHKOI 30HU. Ha OCHOBI aHaNi3y JaHWX CYITyTHUKOBOI 3HOMKH 3a Ier
niepiog BuHUKIO 30 ocepeakiB moxkex rurometo moran 8700 ra. I3 aux 5000 ra
mepeToriB Ta Maibke 2500 ra mmiciB, a Takok 00J0Ta, 3rapyiia MUHYJIHX POKIB i
TTOKUHYTI HaceJeHi yHKTH (puc 2).
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Pucynoxk 2 — IlommpeHHs JIICOBUX MOXEXK Y Mexax YOpHOOMILCHKOT
30HHM BiguyxeHHs y 2022 poui (3a nanumu EFFIS)

BHacnitok 00#oBHX /il Ta MiaiiB JICiB 1 IEPEIOriB 30HH BiIUyKEHHS
BiZIOYJ10CS MIIBUILIEHHS PIBHSI PaJl0aKTUBHOTO 3a0py /THEHHS MOBITPSI.

OCHOBHUMH MTPUYMHAMH TTOIMPEHHS MTOKEXK OyJIH: OCTIHHI 00CTpinu Ta
O6omOap/yBaHHs 3 OOKY OKYIMaHTIB; MOr0o/iHI yMOBH (ITiABUIIECHHS TEMIEPaTypH
MOBITPSI, BIICYTHICTh OMaJIiB Ta HASBHICTh CYXOCTOI0); BiICYTHICTh TOBHOI[IHHOT
poOOTH CUCTEMH OXOpOHH JaHAma(TIB BiJ MOXKEK y 30HI BiAYYyKEHHS Ta
HEJIOMYIEHHS PATYBaJIbHUKIB JI0 TACIHHSL.

Hespaskaroun Ha Te, 1110 OKymatiis YopHOOUIBCHKOT 30HM 3aKiHUMIIACS, BEJTHKA
KUIBKICTP JIICIB 3HHMILICHI BHACHIJIOK PO3MIIIEHHS OOWOBOI TEXHiKH, OOCTpLIIB Ta
BUOYXIB. 3HaUHA YaCTHHA TEPUTOPIi 3aMIHOBAHA Ta ICHYE IOCTIiHA HeOe3neKa st
JIMKUX TBapHH, SIKI THHYTh Ta KaJ4aThCsl BHACIIJOK JeToHaryi. bararo TexHiku,
MPU3HAYEHOT IS TAaCIHHS MICHIEBUX MOMKeXK OYJI0 3HUILICHO Ta PO3KPAJICHO.

TuM dwacom, 3 HacTaHHSAM TpaBHA, IIOTOJHI YMOBH CTalOTh
CHPHUATIMBILINMY JUI BHHUKHEHHS IOXKEXK: 3 KOXKHUM JHEM CTa€ OUIbLI TEIUIO i
cyxo. bBynp-sikoi MHTI MoOXe CHaJaxHYTH IIOKeXa, sKa 3aTbMapHTh 3a
MacmrtabaMu  3aropsHHA ~MUHYJIMX pokiB. Hacmimkm MoxyTts OynoyTsb
katacTpodiuHuMu. Byap-sika JicoBa MOXKeXKa CHPUUUHSIE BUKUIU PATiOHYKIIIIB
B atMoc(epy. UuM OinbIIO0 € MOoXKexKa, TUM OlIbIIe paiOHYKIIIB Y MOBITPI.
[HIMIT pU3MK — HEKOHTPONBOBaHI HaaMacHITabHI MOXEXKi, MO0 3arPOXKYIOTH
CXOBHUIIIAM DPAIiOaKTHBHHUX SIIEPHUX BIOXONIB UM SAEPHOTO manuBa. Hacmimku
TTOKEXK OIS TAKMX CXOBHII] B3araji BayKKo mepeaodaunTd [6].
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EKIIIIPYBAHHS TPAIIIBHUKIB JICHC YKPATHH ITIJT YAC TI'ACIHHSA
MOXEX Y JICAX, SAKI 3A3HAJIA BIIJIMBY BOEHHUX 1IN

P. 1O. Cykau, kanouoam mexniyHux HayK, 0oyeum,
A. b. Kupunis, kanouoam mexniyvHux HayK, CMapuull Haykosuil cniepooimHux,
JIvsiscorutl Oepoicagrull yHisepcumem Oe3neKu HeummeoisiibHOCH

[Ticnst HacraHHS TOXEXKOHEOE3NEYHOro Tepiofy Ha Tepuropii YkpaiHu
CYTTEBO 30UIBLIYETHCS KUIBKICTh TOXEXK, [0 BHHUKAIOTH B IPUPOIHHUX
exocructemax. [Ipu 11poMy Ha TepuTopii, e BinOyBatoThCs (BinOyBayucs) 00HOBI
3ITKHEHHS 04iKyEMO BUHUKHEHHS YHCEITbHUX TI0XKEIK, Ta MOKIIUBICTh HASIBHOCTI HA
HHUX BUOYyXOHEOE3MeUHHX IIPEAMETIB, 1110 MOXXYTh HECTH HEOe3IeKy JyIsi 0COO0BOTO
CKJIaJTy MiAMOPSAKOBAHUX TIOXKEKHO-PATYBATLHHX MiApo3aitiB. KepiBHuK icrocmy
abo JicHMYMH Yy pa3i OTpUMaHHs MOBIJIOMICHHS TPO TOXKEXY 3000B’s3aHUI
MIOXKEIKHOT CTaHIIiT 200 1HIINX MOXEKHUX (POPMYBaHB JIICTOCITY, JIICHUIITBA. SIKII0
HIOBIIOMJICHHSI TIPO TIOXKEXKY Oyio mepezaHe Oe3rocepeaiHbO Ha JIICOBY MOXKEKHY
CTaHI[i}0, HAayaJbHUK CTaHIIl 3000B’S3aHUH TEPMIHOBO OpraHi3yBaTH BHI3
KOoMaH/i1 200 OKpeMoi OpUrajii Ha MOXEeXKY Ta OJIepXKaTH HeoOXiHI BKa3iBKU BiJ
KepiBHHUKA Jicrociy abo JIICHAYOro, a B pa3i BIICYTHOCTI 3B’513Ky 3 JIicrocrom ado
JIICHULITBOM CAMOCTIIHO yXBaJIMTH PILLIEHHS 111010 BUI3/ly HA TMOXKEXKY KOMaH/I1 a00
okpemoi Opuramu. Ilpo BUHMKHEHHs mNOXexi abo Haa3BUYaHOI curyamil
TEXHOTEHHOTO 200 MPUPOIHOTO XapaKTepy Ha TEPUTOPIi JiCOBOrO (GOHIY HEraiHO
noBiomisiti miapo3aimn JJCHC Vkpainu [1, 2]. OnepatuBHi il 1O TaciHHIO
JICOBHX TIOXKEX MPOBOAATHCS 3 JOTPUMAHHSAM O€3NeKH Tpaii 1 MOXYyTh
MIPOBOJIUTHCS] B YMOBAaX BUCOKOTO TMCHUXOJIOTIYHOTO Ta (PI3NYHOTO HaBAHTAXKEHHSI,
MIBUILICHOTO PU3HKY, MPSMOT HEOE3EKH JUIS KHTTS 1 30POB’sI yIACHUKIB TaCiHHS
noxex. Ocobu, 3anydeHi 1O ONepaTHBHUX il MOBUHHI JOTPUMYBATHUCS BHMOT
OXOpOHH Ta OE3MeKH Mparli. 3 METOI0 3aXUCTY MPALOIOYUX Bif il MY Ta BUCOKHX
TeMIeparyp, ocodm, mo Oe3mocepeqHbO 3aiHATI TaCiHHAM IIOXKEXKi, ITOBHHHI
3a0e3MeuyBaTUCh CICLiabHAM 3aXUCHUM OISTOM, & TAaKOX IPOTHIMMHHMH
MackaMu abo mporturazamu. HixTo He MOBHHEH OyTH MOMYIIEHWH 1O TaciHHA
moXexi 6e3 creriansHOTO ommary [1, 3].

CrienianbHUH 3aXUCHAN OIAT Mae 3a0e3redyBaTi Oe3MeKy Ta 3pYUHICTh
POOOTH OXKESKHUKIB 32 yMOB BUCOKHX TA HU3BKUX TEMIIEPATYp, & TAKOXK 3aXHCTY
Bil BIUIMBY BOAM Ta PO3YMHIB. YChOMY OCOOOBOMY CKIALy TIOXKEXKHO-
PATYBaNbHHUX TMIAPO3MITIB BHAAETHCS CICHMIATBHUNA ONAT 1 CHOPSIKEHHS
BIIMTOBITHO IO HOPM HAJIEKHOCTI, SKi MalOTh BIAMOBIIATH 3pOCTy Ta CTATypi
MPAIiBHUKA 1 3aKpiTUTIOETHCS {HIAMBIMYaBHO 332 KOXKHHM PATYBaIbHHUKOM [3].
Opr it 60poTHOM 3 BOTHEM ITOBUHEH BKIIFOYATH:
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- Oe3MeYHuil MmoJIOM Ta OJr, IO 3aXHIIA€ INHI0 (TAKOX 3aXWIIAE Bil
MIPOMEHHCTOI TETUIOTH );

- TOBCTY COPOUKY 3 JIOBTUMU pPyKaBaMH Ta JIOBT1 IITaHH 3 TOBCTOI TKAHMHU
a00 MPOTUTIOKEIKHIIA KOMOIHE30H;

- WKipsHi 200 iHIII BiANOBIAHI YePEeBUKH 3 BOBHSHUMH MIKAPIIETKAMU;

- BOBHsIHA Ta 0aBOBHsSIHA OLIM3HA;

- MaHXeTH INTaHIB, COPOYKH, KOMOIHE30Ha Ta MMS IIOBHHHI OyTH
3aymmmieHi BiakputuMmu. lle 103Bosisse UPKYyJTIOBaTH TOBITPIO, a IOTY
BHIIAPOBYBATHUCS, 3MEHIIIYIOUH PU3UK HEOE3MEYHOTO HAKOITMYEeHHSI TeIuia Tija.
[epconanbHe 3aXUCHE €KillipyBaHHS TIOBUHHE 3aXUCTUTH BiJI:

- (piznyHOT TpaBMH (TTOIPSIMHY, Ca/IHH Ta OIIKHN);

- BIUIUBY IPOMEHHCTOT TEIIOTH;

- HAaKONTMYEeHHs1 MeTa0OIIYHOTO Tera.

Lle Bumarae 30ajaHCyBaHHS THUIIB 3aXUCTy, HANPUKIAJ, MOBHOKOMILICKTHHN
NPOTUIIOKEKHUI KOCTIOM JyXKe A00pe 3axWilae BiJ MpsAMOi Il TeIioTH Ta
OIIKIB, aje MOXe Jy)k€ HIBUIKO CTaTH MPUYMHOIO TEIIOBOTO CTpECy uepes
cinaOke BIZBEICHHs Telia Bixg Tia. 3a MOTPeOOI0 Ma€ IMOCTABISATUCS
eKinmpyBaHHsI, sIKe 3aXUILAE CIyX Ta 3ip (puc.1).
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Pucynok 1 — OcobmucTta 3aXrCHA eKillipoBKa IMOXKEKHOTO-PSITyBaIbHIKA

BoBHa, mokexocTilika 0OaBoBHa a00 TIEBHHH TOXEKOCTIMKUI Martepial €
HaWKpalyM IS BUTOTOBJICHHS OJSTY TIOXKEKHOTO. BijbIIICTE CHHTETHYHMX
MaTepiaiiB He BiIBOJSATH TEIUIO Bif TiJia, MOXKYTh CITaJIAXHYTH a00 PO3IIIABUTHCS
Mg Jgiero Tera. TOBIOMHA Martepially € OCHOBHUM (akTOpOM 3MEHIICHHS
KUTBKOCTI TIPOMEHHUCTOI TEIUIOTH, IO mepenaeTbes ao Tina. Illapu omsary Tta
MOBITPSHI MPOMIAPKH MIX IIapaMi MOXYTb CTBOPUTH NOAiOHMI Oap’ep. BinpHO
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BHTKaHA TKaHUHA (HAIIPUKJIaJI, BOBHA) JOOpE 130JIF0€ BiJl TPOMEHHUCTOI TETUIOTH i
JIO3BOJISIE BUAANATH TerwioTy Bin Tinma. llinpHO 3iTKaHa TKaHWHA (HATIPUKIIA,
JUKUHCOBA TKaHWHA) € IOTAHUM 130JIATOPOM BiJ IPOMEHHCTOI TEIUIOTH Ta
ITOTaHUM BiJBEICHHSAM TeEIlIa BiJ Tijia, XO04Ya Ma€ XOPOIIY OMIpHICTh 3HOCY Ta
pospusam [4]. [Ipu 11boMy HEOOXiTHO BpaxyBaTh TakKe :

- CIJ 3aXWINAaTH OPraHu CIyXy HpU poOOTi B IIYMHOMY CEpeIOBHII
(HanpuKIIaj, Mopyd i3 HACOCaMH, CUIIOBUM OOJIaIHAHHSM, BaXKKOIO TEXHIKOIO Ta
TIOBITPSIHUMU CY/HAMH );

- IPOTHITMIIOBI 3aXHCHI OKYJISIPH T4 MACKH 3MEHIIYIOTh IMCKOM(OPT, KON
MOXKESKHI 3HAXOJATHCS B 3aJUMJICHHX, IOMNEJIO- Ta MHJIOBMICHUX YMOBaXx,
0CO0JIMBO MiJ1 Yac JoralryBaHHsL;

- MOXKYTb 3HaIOOMTUCS PYKaBUUKHU IIPH POOOTI 3 pyYHUMH IHCTPYMEHTaMH
a0o mpu JoranryBaHHi;

- JIOJaTKOBUH TEIUIMH OJAAr MOXKE 3HAZO0OWTHCS NMpU poOOTI B OLIBII
XOJIOJIHUX YMOBaX (BOBHSHA 3aXHMCHA KypTKa, B’I3aHMII LIIOJIOM 1 PyKaBUUKH IS
BUCOKOTIp’sl UM BHOYI );

- HEeoOXiHO mojldaTH PO TIUISIIKKA 3 THTHOK BOJIOK, OCOOJIMBO IpH
po0oTi y BimmaneHiii MicueBOCTi, 1100 YHHKHYTH XBOPOOOTBOPHHUX MIKpOOIB.
Boxa mnoBuHHa OyTH KWII'A4€Ha 1 3HAXOOUTHCh Yy 3aKpUTIH MOCYAWHI 13
PO3paxyHKy 5-6 J1 Ha HOJIOBIKA Y 3MiHY;

- HEBEJIMKUI PIOK3aK 3 IOJATKOBUM OJSITOM Ta BUCOKOKAJIOPIHHOIO TKEIO
MOBUHEH OyTH mepeidadeHuil Iuis KOMaHJa y BiIaJeHHX MICHEBOCTSX, SKi
MOXYTb OYTH TaM JOCUTh TPUBAIIMI Yac.

- Moxe OyTd mOTpiOHA CyMKa JUisi IHCTPYMEHTIB MEpPCOHAIBHOTO
3aXMCHOTO O0JIaIHAHHSL.

3 MeTor 3abe3meucHHs Oe3rekd 0COOOBOro CKIaay OIEpaTHBHI il IO
raciHHIO JIICOBHX IIOKEK B yMOBaxX BIMHH IIOBUHHI OpraHi3OBYBaTHCS 3
ypaxyBaHHAM TOTO, III0 MApIIPYTH BUCYBAHHS 1 TSPUTOPIs HA MiCII MMOAIi MOXKE
OyTH ITOTEHI[IITHO 3a0pyaHEeHA BHOYXOHEOE3MEYHUMH TIPEAMETaMH.

Cnix BpaxoByBaTH, IO Ha y30i4dsx IOPIr 3 TBEPAUM MOKPHUTTSIM, IPYHTOBHX
JIOpoTax, TEPHUTOPisAX MOOIM3y OJNIOKMOCTIB 1 BIHCHKOBHX TMO3HUINH (MTOKHHYTHX
TTO3UILi) MOXKYTh OYTH BCTAHOBJICHI IPOTUTAHKOBI 1 MIPOTHITIXOTHI MiHHM (MiHM Ha
PO3TSDKKAX), caMopoOHI BUOYXOBI IPUCTPOI Ta 1HII BUOYXOHEOE3IEUHI IPEIMETH.
3 BpaxyBaHHAM JONATKOBUX (haKTOPiB HEOE3MEKH B YMOBaX BIHHM ITi/T Yac TaciHHSA
JIICOBHX TOXKEXK TOTPIOHO 3a0€3MeunTH PATYBATLHHUKIB 3aXHCHHM OJSTOM Ta
3ac00aMy 1HIVBIAYaJIHOTO 3aXHCTY BiI Kylb, OCKOJKIB, XOJOMHOI 30poi

[omomom 1 xmacy 3axucty (mam — [llonom) ta BporexxuneToMm 6 Kmacy 3aXucty
(mami — Bporexwuner). Yepomy ocoboBomy ckiany migposainis JCHC BimmosigHO
JI0O HOPM HAJIEKHOCTI BUIAETHCS CHCHIaTbHUN 3aXFCHUA OIAT 1 CHOPSHKEHHS Ta
3ac00H iHIUBITyaTbHOTO 3aXHUCTY TOJIOBH, TOPCA, IDICYEH, K1 Ta Maxy JFOIUHH Bij
Il BOTHEMaIBHOT 30poi, YIIaMKiB CHApsmiB, MiH a00 pyYHHX TpaHaT, sSKi MalOTh
BIZIMOBIZIATH 3pOCTY Ta CTATypi npamiBHuKa. CrieniaabHUN 3aXUCHUH OZISAT, OJIOM
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Ta OpOHEKHIIET 3aKPIIITIOETECS 1HAMBIAYaTbHO 32 KOXKHHM DSTYBAJbHHKOM,
3a00pOHSETHCS HOTO YKOPOUESHHS Ta TOIIKOPKEHHS [5].

[lonom — 3acib iHAMBIAYaIBHOTO 3aXUCTY T'OJIOBHU JIIOJMHH BiJl YpaKEHHS
METAIlbHUMH €JIEMEHTAMH BOTHEMAJBHOI CTpiNenbkoi 30poi Ta yiaaMKaMu
CHaps/1iB, MiH a00 py4YHHUX TpaHart, (puc. 2).

Pucynok 2 — Illonom 1 xnacy 3axucty, BinnosinHo 1o JICTY 8835:2019

IIlosoM  MOBMHEH  BIANOBIZATH LM  TEXHIYHMM  BHMOIaM,
BCTaHOBJICHUM/3apEECTPOBAHIM HOPMATHBHUM aKTaM YKpaiHH (Aep>KaBHUM
cTaHzapTam (TeXHIYHUM yMOBaMm)), siKi Iiepe10avyaroTh 3aCTOCYBaHHs 3aX0/IB 13
3aXHMCTy JIOBKUUIS, BIJNIOBIIATH OCHOBHMM BHMOTaM JIEP)KABHOI ITOJIITHKH
VYkpailHl B rajy3l 3aXucCTy MHOBKULISL Ta BHMOTaM HPHPOIOOXOPOHHOTO
3aKOHO/aBCTBa YKpainu. TepmiHu Ta Bu3HaueHHs BiamoBigHo mo JCTY
8835:2019 “3acobu immuBimyanspHoro 3axucty. [llonmomum —KyneszaxucHi.
Knacuikanis. 3aransHi TexHigHi yMmoBu” [6].

Bponexuner — 3acid IHIUBIAyalbHOrO 3aXWUCTy Y BUIJISII JKWIIETa 3
JI0aTKOBUMH 3aXUCHHMHU €JIEMEHTaMH, KU 3a0e3medye 3aXucT Topea, Iiede,
Ml Ta maxy JIIOAWHY BiJ Aii BOTHEMAIBHOT 30poi, yIaMKiB CHapsiaiB, MiH abo
py4HHX rpaHaT I 3abesnedeHHs NOTpeOd mepcoHanmy [lepikaBHOI ciryxOu
VYkpaiau 3 HaA3BHUAHHNX cuTyalliil (puc. 3).

BponexwuneT TmMOBMHEH BIMNOBIOATH IIMM TEXHIYHHM BHUMOTaM,
BCTaHOBJICHUM/3apEECTPOBAHUM HOPMATHBHUM aKTaM YKpaiHH (Aep KaBHUM
cTaHmapTaM (TEXHIYHUM YMOBaM)), sKi mepeadadaroTh 3aCTOCYBaHHS 3aXOIiB i3
3aXUCTYy JMOBKULIS, BiIOBINATH OCHOBHUM BHMOTaM JI€PXKaBHOI TOJITHKA
VkpailHM B Trajy3l 3aXucCTy JIOBKUUIL Ta BHMOTaM HPHPOIOOXOPOHHOTO
3aKkoHOMABCTBa Ykpaimm. Tepmiam Ta Bu3HaueHHS BimmoBimHo mo0 HACTY
8782:2018 “3acobu iHOWBIAyaTBFHOTO 3aXHCTy. bpoHeXwmineTH Kiachdikaris.
3araspHi TexHiuni ymosu” [7].
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Pucynok 3 — bponexuner 6 kiacy 3axucty, BignosigHo no JCTY 8782:2018

OOi3HaHiCTh 0COOOBOIO CKIJIAAY IOKEKHO-PATYBAIBHHUX IT1JIPO3/iiB
JICHC 3 pi3HOBHAAMH pH3HKY, IO CTBOPIOIOTHCS BHOYXO-HEOEC3MCUHUMHU
npeameTamu (nani — BHIT), a Takox mopsiakom Jiid y pasi ix BUSIBICHHS 3HUXKYE
PH3UK IS JKUTTS 1 37J0pOB’sI 0COOOBOTO CKiIany. BuOyxoHneOe3mneuni mpeameTu
e Oyib-sKi OOENpHUIIacy, IO MICTATh BUOYXOBI PEYOBHHH, sIKi BKITIOUAIOTh B ceOe
00MOHM 1 OOETOJIOBKH, KPHJIATI 1 OAICTHYHI paKeTH, apTHICPINCHKI, MIHOMETHI,
paKeTHI CHapsIH 1 OOempHUIIacu 10 JICTKOi CTPLICbKOT 30poi, YCi pi3HOBHAN MiH,
MIPpOTEXHIYHI MaTepiajad, KaceTHi cyOOoempumacu Ta iX KOHTCHHEpH,
MpONIAaTPOHU Ta MIPOTEXHIYHI MPHCTPOI, CICKTPOMipo3anaiy, 3aMacKoBaHi Ta
caMOpoOHiI BHOYXOBI IIPUCTPOI, a TaKOX Oyab-sAKi cx0Xi ab0 MOB’s3aHi 3 UM
€JIEMEHTH Y1 KOMIIOHEHTH, BHOYXOHEOE3MMeUHi 3a CBOE MpUpoa0r0. To0To mif
BHII notpibHO po3yMiTe Oy ab-sKi IPUCTPOT, 3aCO0H, MiA03PLTi IPEAMETH, 1110 33
[IEBHUX YMOB CIPOMOXKHI BuHOyxatu. bByap-siki cmpoOu  caMOCTIHHOrO
PO3MiHYyBaHHS Y1 OYb-sIKi IHIII [ii 3 ITiI03PUIMMH ITpeaMeTaMu 3a00pOHSIOTHC !
HeoOximHo mam’siTate, 1m0 HeoOepekHE IOBOKEHHS 13 IHMH IpeaIMeTaMu
(cipobHM B3ATH 10 PYK YH IEPEHECTH, PO3i0paTH, 3MIMCHUTH Oyab SKHi
MEXaHIYHHMH BIUIMB TOIIO) MOJKE IPU3BECTH 10 CMEPTi a00 M0 3HAYHOI IIKOIU
37I0POB’I0 Ta KaJIITBA JIOJUHHU YU TPYIIN JTroAeH [5].
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VIIK 614.84

3ACTOCYBAHHS ITPOTUITOKEAKHOI TEXHIKH I JIIKBII[AI_[Ii
JICOBUX ITIOKEK B YMOBAX BIMHU B YKPAIHI

B. L. Tosapsancoxuii, Kanouoam mexHiuHux HayK, OOYeHm,
A. A. Penkac, KanHouoam mexHiyHux HayK, OOYeHm.
JIvgiscokuil depoicashuil yHisepcumem 6e3nexu HCUmmeoisLbHOCI

BotioBi nii mix yac BiiHM YHHSTH KaTacTPO(iYHO-HETATHBHUH BILTHMB HA
MIPUPOJTHI EKOCUCTEMH, 30KpeMa Jicu. PerynspHi oOcTpinu, BUOYXH, aBiaymapu
TOMIO MPU3BOJATH 10 (I3UYHOTO 3HHIIEHHS Ta JOBrOTPHUBANOl Jerpasarii
JIICOBUX €KOCHCTEM. 3aMiHOBaHI TUITHKH TEPUTOPIH CTAIOTh HEOE3MEUHIUMH ISt
JII0/IeH, YCKIIQAHIOIOTh ITPOBEJICHHS aBapiiiHO-PATYBaIbHIX Ta BiIHOBJIIOBAJIBHUX
poOiT, a TAKOX IISUTBHOCTI OO0 BEACHHS JIiCOBOT0o rocnoaapcTBa. OKpiM 1bOTo,
yBard 3acjayroBy€ KOMIUIEKC IMHUTAHb MO0 TAKTHKH ITOKEKOTACIHHS, a TAKOXK
BUKOPDHCTaHHS  NPOTUIIOKEXKHOiI  TexHikdu.  [Ipobmema  3acTocyBaHHs
NPOTUTIOKEKHOI TEXHIKM B yMOBaX BIHHM MOSCHIOETBCS  BiJICYTHICTIO
MPUCTOCOBAHUX JIJISl TAKHMX I[iJIeH MOXKE)KHUX aBTOMOOLUIIB Ta 00JaTHAHHS, SKi
HagaBaad O 3MOry He jMiie e(pEeKTHBHO JIOKAIi3yBaTH Ta JIIKBIAyBaTH JiCOBI
MOXKeXK1 Ha TPU(PPOHTOBUX TEPUTOPISX, a ¥ BOmHOYAC yOE3MeYUTH OCOOOBUI
CKJIaJ Bia pyHHIBHHX HacJiIKiB OOMOBHX did. 3 Ii€0 METOI B AaHiii poOOTI
MIPOAHANI3YEMO CTaH CIIPaB, IO CTOCYETHCS 3aCTOCYBAHHS MPOTHUIIOKEKHOL
TEXHIKM JIsl TAaciHHS JIICOBHMX ITOXKEX B yMOBax BiiHM B YKpaiHi, 03HAUYMMO
po0JIEeMATHKY Ta OKPECIMMO MOMKIIMBI HUISIXH il BUPIIICHHSI.

Sk BimomMo, B YkpaiHi HAHOLTBIIMMY BUPOOHHKAMH MTPOTHITIOKEIKHOT TEXHIKH
€ Taki manpuemctsa, sk: TOB "TTK Tloxmarnuna", TOB "Kommasis TITAJI" ra TOB
"BAJIAYC CIIEHABTO". Tlpu YoMy MOKEKHI aBTOMOOUT U1l TaciHHS came
JIICOBHX IMOXKEIK MPECTABJICHI BUKITIOUHO MPUIYIHBKMM 3aBOIOM-BHPOOHHKOM 1 Ha
CBOTOIHI HE XapaKTePH3yIOThCS IHHOBAIIMHAMHI TEXHIYHUMH PIIICHHSIMH B 00J1aCTi
MPOEKTYBAHHS T4 KOHCTPYIOBAaHHS TaKOTO BHIY TEXHIKH. ABTOMOOLUTIb TTOMKEIKHUI
micanit  AITJI-40(131)266 — aBTOMOOLNB, IO SBISIE COOOK MOJEPHI3AIIif0
apromuctepan  AI[-40(131)137A, 1npore  yKOMIUIGKTOBAaHWH  JOMATKOBUM
o0NTaIHaHHAM, CKJIQJIA€ KAaTEeTOpil0 TEXHIYHO-3aCTAPUIMX TPAHCIOPTHHX 3aco0iB i
PO3IISAIAETHCS SIK TAKWH, 10 3HAXOJUTHCS HA OCHAIICHHI JICOBUX TOCIOIAPCTB.
AHAIOTIYHO MOYKHA CTBEPIDKYBATH i 1po aBToMo0ib ATI-10(66)265, sxuii Takox
BHKOPHCTOBYETECS B MIAPO3MALUIAX JICOBUX TOCIIOAAPCTB, MPOTE XaPaKTEPH3YETHCS
BIZICYTHICTIO  CTAIllOHAPHO-BJIAIITOBAHMK  TIPIUIANiB  TIOKEKOTACIHHA — Ta
BHCOKOHAITIPHOTO HACOCHOTO YCTaTKyBaHHS. bBiMbII CydacHMM TpaHCIOPTHUM
3aco00M s JTKBiMyBaHH: JTicOBUX Toxkex € AJITT-7(55S18)5381, sxwii BiamoBimae
CY4aCHHMM CTaHAAPTaM 3 BHTOTOBJICHHA Takol TexHikd [l], oOmamHaHWii OiMBII
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TEXHOJIOTTYHUMH Ha CHOTOJHI arperaToM IPHBOJY, TPAHCMICIEIO Ta HACOCHUM
yCTaTKyBaHHSM (puc. 1).

6)
Pucynok 1 — ABToMO0OLIb [yTs TaciHHs JicoBux moxexx AJII-7(55S18)5381: a)
3arajJbHUI BUTJIsI aBTOMOOILIIS; 0) HacocHe ycTaTKyBaHHs aBToMo01s Johstadt
ZL500H

OxpiM 1bOTo B YKpaiHi JijIst TaCiHHS JiCOBUX ITOXKEX BUKOPHCTOBYETHCS HE JIUIIE
crieliaNbHa TeXHIKa, a ¥ TOXEeXHI aBTOMOOUI 3arajbHOr0 NPU3HAYCHHS
(aBTOIMCTEPHHU), MPO IO CBiIYaTh JaHI MO0 IX 3aKyIiBEIb YIPABIIHHAMU
qicoBux rocromapctB [2]. IJo cTOCyeThCs 3aKOPAOHHUX 3pa3KiB IMOKEIKHUX
aBTOMOOIIIB ISl raciHHs JIICOBHX IIOKEX, HOLIILHO BiJ3HAYMTH aBTOMOOLI
¢ipmu-Bupoonuka Karba (Typeuunna) ta THT(Uexis). Taki aBTomo0imi [3, 4]
JIOCTABJISIFOTH 3HAYHI 3aMacl BOTHETACHUX PEYOBHH 1 OCHAILCHI KOMOIHOBAaHUMH
MMOXKEKHUMH Hacocamu (puc. 20, puc. 2B).

2
Pucynox 2 — ABToM0O1ITi 15 TaciHHsA JicoBux moxexx: a) KRB-FFSI B
noxexHiit oxoponi Typeuunnu; 6) CAS30-TATRAS815-7 B moxexHii 0XOpoHi

Ascrpanii

Bim3HaunMo, 110 11 BUKOPUCTAHHS TEXHIKA IS TACIHHS JIICOBUX TTOMKEK
3HAYCHHS Ma€ TaKOX THII Iaci TPAHCIOPTHOTrO 3aco0y. Tak, OKpiM KOIJICHHX
TPAHCIIOPTHHUX 3aC00iB, BUKOPUCTAHHA HaOyla i TeXHiKa Ha TyCEHNIHOMY IIIaci.
Hns mpukmagy, Ha 6a3i ryceHmunoro tpancmoprepa I'T-CM B VYkpaini
BHUTOTOBJICHO BCIOJIUXI]T ITOKekHMI JicoBuit BIUI-149, skuit okpiM HOCTaBICHHS
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I ToJavyi BOTHETAaCHUX PEYOBHH 3JATHUH TNPOKJIAIATH MiHEpalli30BaHy CMYTy
mpuHOK 2,8 M 31 mBHAKICTIO 6,2 kM/Tox (puc. 2a). Takox BigomMo Mpo
BHUKOPHUCTaHHS MMOKeHUX ManmH [ TIM-54 ta ['TIM-72 [5], sKi SBJISIOTH COOO0
PO3pOOKy crieniaiabpHoi TexHiKM JIbBIBCHBKOTO OpOHETaHKOBOTO 3aBOAYy Ha 0asi
maci KoHBepciHux TaHkiB T-55 Ta T-72 BimmosinHo (puc. 20, puc. 2B).

Pucynox 3 — [IpoTumnosxexHa TeXHiKa Ha TYCEHUYHOMY IIaci, ska
BHUKOPHCTOBYETHCSI IJIsl FACIHHS JlicoBUX Toxkexk: a) BILJI-149; 6) ['TIM-54; 6)
I'TIM-72

CBITOBHI [OCBiJ TaCiHHS JIICOBHX IMOXKEXK 3 BHKOPHCTAHHSIM TPAHCIIOPTHHX
3ac001B Ha T'YCEHUYHOMY II1aci TAKOK HE 3aJTHIIIA€THCS 11032 yBarow. Bigsnaunmo
Leopard 1AS5 [6]. [I'yceHmyHa TmOKe)KHA MallldHa pPO3pOOJcHA Ha
po30poHbOBaHOMY Imaci TaHka 1AS Himenbkoro BupoOHuiTBa y 2014 porri
crieriiasmictaMu 304-ro KOHCTPYKTOPCHKO-TEXHOJIOTIYHOrO 3aBOAY MIHICTEpPCTBa
oboponu I'pemii. ¥V mporieci nepeodIagHaHHsS JEMOHTOBAHO TaHKOBY OaIlTy Ta
BCTaHOBJICHO IIMCTEPHY JIIs BOM 3araabHoro eMHicTio 12,5 M3, s migBumenHs
e(DeKTUBHOCTI TacCiHHs ITOJKEX MaIllHHA OCHAIICHA CTaIllOHAPHUM JadeTHUM
CTBOJIOM IPOAYKTHBHICTIO 27 j1/C Ta HarmopoM 40 M.BOJI.CT. 3arajabHUIl BUIJISII Ta
(oTo 3acTOCYBaHHS Ii€T TEXHIKM B peajbHUX YMOBaX 300payKeHO Ha pHcC. 4.
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a) 0)
Pucynok 4 — I[NoxexHa MaiiHa Ha 1maci Tanka Leopard 1AS: a) 3aranbHuit
BUTIIS; 0) hOTO raciHHs HU30BOT JIICOBOT MOMKEKI

[lomo TexHiKM Ui TACiHHS BEPXOBHX JICOBHX MOXKEXK, SIKA TAKOXK €
HEBIJI’€MHOIO CKJIaI0BOIO IMTPOTHUITOKEIKHOT TEXHIKH B IIJIOMY, 11 CJTiT pO3TJIAAaTH
OKPEMHM IIMTaHHSIM B KOHTEKCTI IOIVIMOJIEHOTO BHBYEHHS CBITOBOTO JIOCBiTY
BUKOPHCTAHHS [TOYKEIKHUX JIITAKIB Ta BEPTOIBOTIB.

He 3Baxxaroun Ha HassBHICTb MPHCTOCOBAHOT TEXHIKH JJIsl TACIHHSI JTICOBUX
HoXex, mpobiieMa ii 3acTocyBaHHSA B yMOBax BiiiHU B YKpaiHi 00yMoBIIeHa
TAKUMH aCTIEKTaMu:

—icHye HeOesmeka (OPMYyBaHHS 3arpo3d ISl JKHTTS Ta 3I0POB'S
MMOXKEKHUX PATYBAIBHHUKIB, OCKIIBKM HA 3aMIHOBAHHX TEPUTOPISX MIHH Ta IHIII
BUOYXOBI TPUCTPOI MOXYTh OyTH aKTHBOBaHI MiJ 4Yac PyXy MOMKEKHOTO
TPAHCIIOPTHOT'O 3aC00Y;

— BUHHMKAIOTh (DIHAHCOBI OOMEXKCHHsI, SKi HE [al0Th ITOBHOIO MipOIO
HAJATOJUTH BHPOOHHUIITBO OpPOHBOBAHOI MMOXKEKHOT TEXHIKM YKPaiHCHKUMHU
(bipMaMU-BUPOOHUKAMH;

— CIIOCTEpIiraeTbCss HeCTaya TEXHIYHHX pIIIeHb, sSKi O Jadd 3MOTry
MaKCHMalbHO 30UTBIIMTH O0'€M LUCTEPHU TOXKEKHOTO aBTOMOOLIS Juis
BOTHETAaCHUX PEYOBHUH;

— CBOTO/IHI B HAIIH Jep:kKaBl € HEJIOCTATHS KUIBKICTh IIPOTHIIOKEIKHOL
TEXHIKM HAa TYCEHHYHOMY Ilaci, II0 HaWBaXIUBIIE came Ui 3aMiHOBaHHX
TEPUTOPIH.

He 3Bakaroun Ha Te, o0 B YKpaiHi Bce K 3aCTOCOBYETHCS IMPOTUITOKEKHA
TeXHIKa JUIsl TAaCiHHs JICOBHX MOXEXK, B YMOBAaX BOEHHUX JIiii BOHA MOBHHHA
miysiratd MojiepHizanii. Tloke)kHi aBTOMOOLUTI JUisi TaciHHS JIICOBHX TOXKEX Ha
3aMiHOBaHIl TepUTOPii MOXKITMBO BUKOPHUCTOBYBATH TLITHKHM 32 YMOBH OCHAITICHHS X
JIOIATKOBUMH ~ CHCTEMAMH  MOHITOPMHTY Ta  JUCTAHI[IHHOTO  BUSBJICHHS
BHOyXOHeOe3meunnx npeaMeTiB. [Ipodiema 3acToCyBaHHS MTOKEKHIX TaHKIB MOXKE
OyTH BUpIIIICHA NIUITXOM JIOaTKOBOTO OpOHIOBAHHS X KOPITyCa Ta XOI0BO1 YaCTHHH.
B 000X BuMajkax BaXIMBUM 3aBJAHHSM € HAPOIIYBAHHS CIUIBHUX 3YCHIIb
YKpaiHCBKMMH (hipMaMU-BUPOOHHKAMH ITPOTHIIOKEKHOI TEXHIKH 3aUTs1 00’ €THAHHS
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3 METOI0 CTBOPEHHS Ta BIIPOB3/DKEHHS HOBITHIX TEXHIUYHMX pilleHb y cdepi
TIPOEKTYBAHHS ITPOTHIIOXKEIKHOT TEXHIKH JUTS JIIKBIZALIii JTICOBHX ITOXKEXK.
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