


O0’enHaHHs Teopii Ta MPAKTUKUM — 3alopyka IiJBUILCHHS
TOTOBHOCTI OIEPAaTHBHO-PATYBAIBHUX IIAPO3AUINIB 10 BUKOHAHHS JiH 3a
npu3HayeHHsM. Marepianu kpyrioro croiy. — Yepkacu: HarioHanbHui
YHIBEPCUTET IMBIJILHOTO 3aXUCTy YKpainu, 22 nucronana 2024. — 187 c.

VY 301p11i po3MIIIEHO MaTepiaiu Kpyrioro ctoiy «O0’eHaHHs Teopii
Ta TPaKTUKH — 3amopykKa MIiABUIIEHHA TOTOBHOCTI OIEPaTUBHO-
PATYBaJbHUX IMIAPO3/UIIB 10 BUKOHAHHS JIii1 32 MpU3HAUYCHHAMY. Y 301pIii
MpEeACTaBICHO HAYKOBI TOMOBI/I1 3 HACTYITHUX HAMPAMKIB:

- IlpobmemHi mnuTaHHA opraHizamii ciayxOu Ta mpodeciiHoi
niarotoBku B JJICHC Ykpainu B yMOoBax BOEHHOT'O CTaHy.

- Oco0JMBOCTI 3aCTOCYBaHHS 3aCO0IB 1 CTMIOCOOIB raciHHA MOXKEK Ta
JKBIJIAI11 HACIIIKIB HAA3BUYAMHUX CUTYaIlld B YMOBaX BOEHHOT'O CTaHY.

- AKTyaJibH1 MUTAHHS CTBOPEHHS, IEpe00IaIHAaHHS Ta BUKOPUCTAHHSI
MOXKE)KHOI Ta aBapiiHO-pATYBAJIBHOI TEXHIKH, OCHAIICHHS Ta 3aco0u
1HJIMBIyalbHOTO 3aXUCTY B YKpaiHi Y MUPHU Ta BOEHHUU Yac.

- MOHITOPUHT MOTOYHOTO CTaHy Ta OMEPATUBHI 3aXOJH pearyBaHHs
Ha HaJ3BUYANHI CUTYyallll YM 1HIIUIACHTHU, TIOB’sI3aH1 3 BUKUOM (BUJIUBOM)
HeOEe3MEeUHUX XIMIYHUX Ta PaJl0aKTUBHUX PEUOBHH.

- |HHOBaINIHI MAXOAU Ta TEXHOJIOTIHl Yy BIOCKOHAJICHHI POOOTH
onepaTuBHO-pATyBaidbHUX miapo3aunie JICHC B ymoBax BOEHHOrO
KOH(JIKTY.

Penakiiiina KoJierisi:
KaHAUJaT TEXHIYHUX HayK, AonieHT Bunorpanos C.A.,
KaHJUJIaT TEXHIYHUX Hayk, goueHT CasenbeB [1.1.
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CIUiCMUKy mamepianis, npeoCcmagieHux y 30ipHuKy.
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OPT'AHIBAIIMHUN KOMITET

I'osioBa

PUBKA €Breniii OsekciiioBuny,

T.B.0. IPOpeKTOpa 3 HaykoBoi poOotu HaiioHanbHOrO YyHIBEPCUTETY
[UBUIBHOIO 3aXUCTY YKpaiHu, JOKTOp TEXHIYHUX HayK, Ipodecop;

3acTyNIHUK roJIOBH

KOJIEHOB Ougexkcanap MukoJiaiiopuy,

3aCTyMIHUK  HadalbHUKAa  (aKyJabTeTy  OMEpPaTUBHO-PATYBAIBHUX  CHII
HarionansHOro yHIBEpCHUTETY IUBLIBHOTO 3aXUCTy YKpaiHU, KaHAMIAT TEXHIYHHX
HayK, JTOIICHT.

YiieHu Oprromirery:

BUHOI'PAOB CraniciiaB AnapiiioBuy,

3aCTYITHUK HavaJbHUK Kadeapu 1HKEHEPHOI Ta aBapiitHO-PATYBAIbHOI TEXHIKU
(bakyabTeTy  ONEpPaTUBHO-PATYBAIBHUX  CWI  HallloHaJbHOTO  YHIBEPCUTETY
[IMBUIBHOTO 3aXUCTY YKpaiHu, KaHIuAaT TEXHIYHUX HAYK, JOIICHT;

JIICHSAK Anapiit AHaTos1ilioBuY,

HaYaJIbHUK Kadeapu TMOXKEKHOT TaKTHKUA Ta aBapiiiHO-pATYBaJbHUX POOIT
(akylnbTeTy  ONEPATUBHO-PATYBAJIBHUX  cui  HallloHadbHOTO  YHIBEPCUTETY
IIMBUTBHOTO 3aXUCTy YKpaiHu, KaHIUAAT TCXHIYHUX HAYK, JOIICHT;

KOBAJIBOB IlaByio AnaToJjiiiioBu4,

HAaYaJIbHUK KaeApu MOXKEXKHOI Ta pPATYBAIbHOI MIATOTOBKU (DaKyJIbTeTy
OTIepaTHBHO-PATYBaIbHUX CHJI HallloHambHOTO YHIBEPCHUTETY IUBIIBHOTO 3aXHUCTY
VYkpainu, KaHIUIAT TEXHIYHUX HAYK, JTOICHT;

CJIEITYKHIKOB €Bren /IMmutpoBuy,

HaYaJIbHUK KadeIpu cremialibHOi XiMil Ta XIMIYHUX TEXHOJOTiH (haKyIbTeTy
OTEPAaTUBHO-PATYBAIBHUX CUJ HallloHambHOTO YHIBEPCUTETY IIUBLILHOTO 3aXHUCTY
VYkpainu, KaHIUIAT TEXHIYHUX HAYK, JTOIEHT;

KYCTOB Makcum Bosiogumuposuy

HaYaJIbHUK HAYKOBOTO BIJIUTY 3 TOCIIIIKEHHS MTPOOJIeM IUBUILHOT Ta
TEXHOTEHHO-EKOJIOTIYHOI O€3MeKH HayKOBO-IOCITHOTO 1eHTpy HamionansHoro
YHIBEPCUTETY LIMBUIBHOTO 3aXUCTY YKpaiHU, JOKTOP TEXHIYHUX HayK, Ipodeccop.

TexuiuHuii cekperap

CABEJIBEB /Imurtpo Iroposuy,

JOLeHT  Kadeapu  IHXKEHEPHOI Ta  aBapIMHO-PATYBAJIBHOI  TEXHIKU
HairioHaibHOTO yHIBEPCHUTETY HUBUIBHOTO 3aXUCTYy YKpaiHW, KaHAUAAT TEXHIYHUX
HayK, JOLIEHT.



CEKNIA 1
«[MPOBJIEMHI MIUTAHHS OPTAHIBAIIIL CJTIYKBHU TA
MPOP®ECIMHOI MIITOTOBKHU B JICHC YKPATHU B YMOBAX
BOEHHOI'O CTAHY»

YK 313.86

HNPOBJEMHI IMTAHHSA INIATI'OTOBKU PATYBAJIbBHUKIB-
BEPXOJIA3IB 10 POBOTHU YMOBAX BOEHOT'O CTAHY

I IO. Bentouenxo, K.m.H.,cm. 8uUK1. Kag.
Hayionanvnozo ynisepcumemy yuginornozo 3axucmy Ykpainu

VY 3B’s13Ky 13 IHTEHCUBHUMU BIHCHKOBHMHU JISIMU Ha TEpUTOPii YKpaiHU 3HAYHO
30UTBIIMIINCS BUNAAKKA PYWHYBaHHS OyniBelb Ta CIOPYJ PI3HOTO TNPU3HAYCHHS.
JlikBigarist 3aBaJtiB 311IMCHIOEThCSI 0cO00BUM ckianom miapo3autiB JCHC Ykpainu.

ParyBanbHi poOOTH Ha BHCOTHHX O0’€KTaX JKUTJIOBOIO Ta IPOMHUCIOBOTO
MPU3HAYCHHS BHUKOHYIOTHCS Yy BHIIQIKaX pPYWHYBaHHA OO €KTIB, BUKIMKAHUX
BICHKOBUMM JIIIMH, 3€MJIETPYCAMH, BUOYXaMH, MOKEKAMH, CAMOPYIHYBaHHSAM TOILIO.
[loku 1Mo psATYBaHHS JIIOAEH 3 BUCOTHHUX OO0 €KTIB MPENCTABISE BEIUKY MPOOIeMy 1
BUPIIIYETHCSI OCOOOBHM  CKJIQJIOM TMIAPO3JUIIB ONEPATUBHO-PATYBAIBHOI CITY>KOU
JNCHC, sxi y cBOw 4Yepry, MarmTh TPYAHOII 3 KOMIUIEKTYBaHHSM CHEIIaIbHOTO
OCHAIIIEHHS Ta CTPaxyBaJbHUX 3aC00IB Ta PITYBAIHLHUMH MPUCTPOSIMU SIK TPYIIOBOTO,
TaKk 1 1HIUBIIYyaJIbHOTO NpHU3HAYCHHS. TemepimHii 4Yac BUMAarae Bij MiAPO3JILIIB
OTIEPATUBHO-PATYBAIBHOI CIYXOM HaWOUIbIT €(QEKTUBHO IPOBOJUTH HEBIIKIIAIHI
poOOTH Ha BUCOTI 3 A€OJOKYBaHHS Ta MOPATYHKY JIIOJIEH, po300py 3aBajliB OCHOBHHX
OymiBeNbHUX KOHCTPYKIINA. PsATyBasibHI poOOTa HAa BHCOTI 3aBXAW IOB'A3aHa 3
YUCIICHHUMH PU3WKAMHU, OCHOBHHM 13 SIKUX € PU3HMK IaJiHHSA 3 BHUCOTH ,TOMY BCi
PHU3MKH MalOTh OyTH BpaxoBaHl1, OLIHEHI, BUKIIOYEH] YU MAaKCUMaIbHO OOMEXKEHI.

Busnaueno [1], mo B mpoOBIIHUX KpaiHaxX CBITY Ha 030pPO€HH! PATYBAJIbHUX
MIIPO3AUTIB  3'ABHWJIOCA MHOXKUHHE PI3HOMAHITTS TpOoQeciiiHOro BepX0Ja3HOro
CHOPS/DKCHHS JIJIsi TPYHOBOTO Ta I1HAMBIAYaJIBHOTO TOPSITYHKY JIOACH, a TaKOX
crieliajbHe OCHAIICHHS Ta CTpaxyBaJbHI 3acoOM, SIKI JO3BOJISIIOTH IPOBECTH
MOPATYHOK JIIOJE B yMOBax HaA3BUYaiHOI cuTyalii. ['0JOBHOIO BHMOIOIO
MIPOBEJICHHS PATYBAILHUX POOIT Ha BUCOTI € TOCTATHS KBaTi(iKallis pATyBAIbHUKIB, a
TaKOXX JIOTPMMaHHS BCTAHOBJIEHHX BHMOI 3 OXOpPOHH IIpalli Ta HAIIHHICTh Ta
(GYHKIIOHAIBHICTh HEOOXIJHOTO 1HAMBIAYaJbHOTO Ta KOJEKTHMBHOTO BEPXOJIA3HOTO
CTHIOPSIIKEHHS.

B Toil ke 4yac, B [2] BCTaHOBJICHO, IO TOJOBHOIO BHMOTOIO MPOBEIACHHS
PATYBAJIILHUX POOIT HA BHUCOTI € JOCTaTHS KBamiikailis psATYBaJLHUKIB, a TaKOXK
HAJIAHICTh Ta (PYHKIIOHAIBHICTh HEOOXITHOTO 1HIUBITYyAJIBHOTO Ta KOJIEKTUBHOTO
BEPXOJIA3HOTO CHOPS/KEHHS. bBynaum JocimikeHl THIIOBI orepallli MNpoBeIeHHS
PATYBAJILHUX pOOIT HAa BUCOTI, /i€ O0yJI0 BCTAHOBJIEHO 1O 3 TOSIBOIO Ta BUKOPUCTAHHSIM
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HOBOTO DSTYBAJIbHOTO CIOPSKEHHS, 3'SBHJIOCS Oarato BapiaHTIB  BEJICHHS
pPATYBaJIBHUX POOIT HA 00'€KTaxX IMiJIBHUIIEHOI MOBEPXOBOCTI. Y OLIBIIOCTI BUMAJKIB,
CrocoOu BeACHHS JaHUX poOIT moOyaoBaHI Ha OaraTopiuHii MPaKTHUIl PSITYBAJIbHUX
poOIT 3 BHUCOTM Ta TPUB'SI3aHI JI0 TEXHIYHUX XaPAKTEPUCTUK CHOPSIKEHHS.
BcranoBieHo, mo mnuraHHsA sKi OM  BUCBITIIOBATM €(EKTUBHICTb IPOBEIACHHS
PATYBAJILHUX POOOT Ha BHCOTI OCOOOBHM CKJIQJIOM ONEPATUBHO-PATYBAIBHOTO
1 7IPO3/IUTY, HE PO3TIISIATUC.

B [3] migkpecmoeThCsl, 0 BOPOBAIKEHHS CYYaCHUX METOAMK Ta MPUHOMIB SIK1
OyIayTh 3aKpiIUTIOBATH TPAKTUYHI HAaBUYKAMHU Ta BMIHHSAMH, SKi 3700yTi Mg dYac
NPaKTUYHOTO  BIANpAIfOBaHHS BIpaB Ha CHCMIATI30BaHUX TpPEHAXKEpax 3
MOJICTIOBaHHSIM Ha/[3BUYAITHUX CUTYaIllil Ha BUCOTI Pi3HOI CKIAAHOCTI. Takum 4MHOM
1€ JOTMOMOXE MIJBUIIUTH PIBEHb Ta SKICTh BUKOHAHHS PATYBAJIBHUX pPOOIT 3
MOPATYHKY JIOAEH Ha BUCOTI, OyTH MOPAJIBHO Ta ICUXOJOTTYHO MIATOTOBICHUMH IS
BEJICHHS PATYBaJIbHUX Ta IHIIMX HEBIIKJIAIHUX POOIT, SIK CAMOCTIMHO Tak 1 y CKJaji
BHUCOTHO-PATYBAJIbHOI TPYIIH.

[Tpu mpoBeaeHH1 BUCOTHO-PATYBAJIBHUX POOIT 3 MOPATYHKY JIOAEH Ta IiJ Jac
po30upaHHs 3aBajiB  OyAIBEIbHUX KOHCTPYKIIH psATyBaJbHUKAM-BEpX0JIa30M
HEOOXITHO BPaXOBYBATH OIIHKM WMOBIPHUX PHU3HUKIB, fKI MOXYTh BUHHUKATH Yy
BU3HAYCHIN 30HI OMEPATUBHUX i, Ta MOXYTb CTBOPUTH BaXKKi, HEMOIpaBHI
HACNIJIKU K JUIsi 0cOOOBOrO CKJIaQy pPATYBajdbHOI IpyHH TaK 1 Ui JIOACH SKUX
pATYIOTh. JI7s1 3MEHIIEHHA PU3HKY YypaXXeHb PATYBAIbHUKIB-BEPXOJA3iB IMiJ Yac
MPOBEJCHHS BHCOTHO-PITYBaJbHUX pOOIT B OCEpeaKkax MacoBOTO pPYHHYBaHHS
OyIUHKIB Ta CHOpPYA HEOOXiAHO momnepenHs OaraToakTopHa MIATOTOBKA BCIX
MIIPO3AUIIB aBapIHHO-PATYBAILHUX (opMyBaHb. Hakanp Ha TemepimHid yac He
ICHY€ alrOpUTMY 1M JUIsl PATYBAJIBHUKIB, IKM OM BpaxoBYBaB BCl MOKJIMBI PU3UKU
ypakeHHsT 0COOOBOTO CKJIAQy SIK pe3yJbTaT MHOXKEHHS HMOBIPHOCTI MoAii Ha ii
HACJII0K i1 Yac MPOBEJICHHS ONEPATHUBHUX JIIi B yMOBaX BOEHHOTO CTaHy.
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MPO®ECIHHA MIATOTOBKA OCIB PAJOBOTIO 1
HAYAJIBHUIIBKOI'O CKJIALY CAYKbU HUBUIBHOT'O 3AXUCTY IILJ
YAC OKYITALII XEPCOHCBKOI OBJACTI

K 10.I'aspunosa, kanouoam ropuoudHUX HayK, OOYeHm
3acmynnux Hadanvuuka I'onosnoeo ynpaeninusa JJCHC Vkpainu y Xepconcwkii
obracmi

[Tpodeciiina KOMIIETEHTHICTH OCOOOBOTO CKJIaAy CIYKOH IUBLIBHOTO 3aXHUCTY
VkpaiHu BH3HAYA€ThCS Y TMOEAHAHHI TEOPETUYHOI Ta MPAKTUYHOI TOTOBHOCTI
31MCHIOBATH CITY>KOOBY JISIIBHICTD 1 XapakTepu3ye Horo npodecioHamizm.

dopMyBaHHA 1 PO3BUTOK B OCI0 pAIOBOTO 1 HAYAIBHHUIIBKOTO CKIIATy
mpo@eciiHuX KOMIETEHTHOCTEH 3/1HCHIOEThCA B TIpolieci mpodeciiHOol MiATOTOBKH,
K OpraHi3oBaHWi, O€3MEpepBHUM 1 IIJICCOPSIMOBAHUN MPOIEC, HEOOXIMHUMA IS
npodeciiiHoi IsIIBHOCTI 32 TEBHOIO Tpodeciero (CIemialibHICTIO) Ta YCHIIIHOTO
BUKOHAHHS TIOCAJIOBUX OOOB’SI3KIB Yy BIJIMOBIJHINA Traidy3i, a TaKOX iX CBOE€YACHOTO
OHOBJICHHS Ta BAOCKOHAJICHHS [1].

[TpodeciitHi KOMIIETEHTHOCTI CJIiJT TOCTIHO PO3BUBATH ¥ YIOCKOHATIOBATH.

Oco6mu, siKi MPUUMAIOThCS Ha CIYKO0Yy IUBUIBHOTO 3aXUCTY Ta MPU3HAYAIOTHCA
Ha TMOCaaX PSAJOBOTO 1 MOJIOAIMIOTO HAYaJIBHHUIIBKOTO CKIIAAy, MPOXOSATh MEPBUHHY
npodeciiHy MIArOTOBKY, a Ha IOCaJM CEPEIHBOTO Ta CTApIIOro Ha4YaJbHHUIIBKOTO
CKJIaJly - IEpPEMniAIroTOBKY ab0 cremianizaiiio y BIAMOBIIHUX 3aKIaaX BHUIOI OCBITH
13 crneuu(PiyHUMH yYMOBaMHM HaBUYaHHA, SKI HalexaTb 10 cdepu ynpaBiliHHI
LEHTPAJIBbHOIO OpraHy BUKOHABYOI BJIJH, 10 peani3ye Aep:KaBHY MOJITUKY y chepi
IIMBUIBHOTO 3aXUCTY, a00 1X BIIOKPEMIIEHUX CTPYKTYPHHX Migpo3aiiax [2].

ToOto ¢dopmyBanHs TpodeciiHUX KOMIETEHTHOCTEH Yy cdepi HHUBIIHLHOTO
3aXMCTy, OMNAHyBaHHA HOBITHIX TEXHOJOTIM, O3HAWOMJICHHS 13 Cy4YaCHUM
YCTaTKyBaHHSAM, OOJaJHAHHSAM, TEXHIKOIO, TEHJCHIISIMU PO3BUTKY CIIyKOU
IUBIILHOTO 3aXHMCTy, BUMOTraMu 10 Kpamidikaiii 3a BiANOBITHUMH Tpodecisasmu
3MIMCHIOETHCS B TPOIEC] MPOXOMKEHHS] TIEPBUHHOI MiATOTOBKH, IMEPEIiArOTOBKH,
crieriasizaiii ToIo.

[IpodeciitHo-TeXHIYHE  HaBYaHHSA,  MEPENiAroTOBKa  Ta  MiJBUILCHHS
kBamidikamii poOITHUYMX KaApiB (BIANOBIAHO OTPUMAHUX JiLEH31H), AJig MOTped
MIANOPSIKOBaHUX T1apo3auiiB ['omoBHOTO ynpaBiinus JepxaBHoi ciiyxOu Ykpainu
3 HaJ3BUYaillHUX cutyanii y XepcoHcbkiit obmacti (mam 3a tectom — I'Y JICHC)
3MIICHIOETHCS HABYAJIbBHUM ITYHKTOM aBapiiHO-PATYBAJIBHOIO 3aroHY CHEIialbHOrO
npusHanns ['Y JICHC (nani 3a TEKCTOM — HaBYAJIbHUN MTYHKT).

VY 3B'sa3ky 3 BilicbkOBOIO arpecieto Pociiickkoi Denepartii npotu Ykpainu
24 motoro 2022 poky BBEJEHO BOEHHHWI CTaH Ha Teputopii yciei nepxkasu [3]. Ha
nmouatky Oepe3Hst 2022 poky 30poiHi Cunm YkpaiHu BKe HE KOHTPOJIOBAIH
oOnacHUM LEHTP — MICTO XEpPCOH, POCIHCHKI BIMChKa OKYIyBaJdW MPAKTUYHO BCIO
TEPUTOPi0 00IaCTI.



[lepen cmyx0010 TOPSITYHKY XEpCOHCHKOI 00JacTi TOCTald  HOBI
BUIMPOOYBaHHS 111010 BUKOHAHHS MOKJIAJIEHUX Ha CIy>K0y 3aBJaHb I 4ac OKymHarii
Ta BHU3HAYEHHS NPIOPUTETHUX HAIPSMKIB JISJILHOCTI, SIKI MMOBUHHI BUKOHYBATHCH,
BpPaxXOBYIOUHU CUTYaIlil0 Ta 00CTaBUHHU.

Opni€ero 3 mepmux MocTana mpodlieMa - 3 MOYaTKy MOBHE M030aBJICHHS
JOCTYITY JI0 1HTEpPHETY, a ICJsA BiHOBJCHHS BIH CTaB IpaIlOBaTH Yepe3 POCIHCHKI
cepBepu. BrnacHi kanamu Pocis BuKopuCTOBYBaja 100 BIACTEXYBaTH JaHi MU
nomuptoBaTu mnponaranay. Hasite Bukopuctanns VPN-ceppic Ha TenedoHi Ta
KOMIT FOTep1 He TapaHTyBaIM KOH(IACHIIIHHOCTI Mepeiayl JaHuX.

Komynikamis I'Y JJCHC 3 neHTpajdbHUM OpraHoM BHUKOHABYOI BJaJH, IO
peaniyBana JepKaBHY IOJITHKY Yy cdepl HMBUILHOIO 3aXHCTy I Yac OKYyIIamii
o0JacTi 3a1CHIOBANIACHh TUTBKHM Y BUTIAAKax 1H(GOPMYBaHHS MPO HAA3BUYaKHI Ta/abo
pPEe30HAHCHI MO1i yepe3 MeceHKepr. Sk Hacai0K, oPIiMHAN TOKYMEHTOOOIT TeX
OyB Mmij 3arpo3010 PO3TOJIONIeHHs 1HPopMallii, Tomy 3 Oepe3Hst 2022 poKy 4aCTKOBO
MPU3YIUHUIN HAPABJICHHS] HOPMAaTUBHUX Ta JIOKAIbHUX JOKYMEHTIB JI0 TAPO3ILIIB
'y ICHC.

Oco0oBi  cmpaBu  0coOOBOrO  CKJIaay 1 TMpaIiBHUKIB Ha  [OYaTKy
MOBHOMACIITAOHOTO BTOPTHEHHS Ta oOKymnamii XepcoHcbkoi oOmacti  Oynu
MepeNCIOKOBaHI J0 MiApo3aUTy iHIoro TepuropianbHoro oprany JJCHC VYkpainu
JUTst 30epiraHHs Ta sIK 3aXija 3a0e3rmedeHHs] HEPO3TOIOMIEHHS IEPCOHAIHUX JaHUX.

Inma coyxOoBa JOKyMeHTallis, sKa 30epirajiack B MIAMOPSIKOBAHUX
migpo3aiiax ta aaminictpatuBHid Oyaismi 'Y JICHC, 3HummyBasiach B MOBHOMY
0o0cs31 3 METOI0 3a0e3MeUuTH HEMOXKIIMBICTh PO3IMOBCIOKEHHS 1H(OpMaIlli mpo
JUSTBHICTB TMAPO3A1IIB Ta JaH1 PO 0COOOBUINA CKIIa.

I3 3arBepmxennam Ilopsinky MIATOTOBKH, MEPEHiArOTOBKH Ta IIiJBUINCHHS
KBaiQikalii oci0 psiIOBOrO 1 HAYAIBHUIIBKOTO CKJIAy CIY>KOU LHUBUIBHOTO 3aXUCTY,
notpeba y mnpodeciiiHiii marotoBui QopMyBajachk Ha MiACTaBl y3araJlbHEHOI
iH(popmaii Bix mignopsaakoBanux miapo3autis ['Y JJCHC qnst 3q00yTTs npodeciitHoi
(npodeciitHO-TEXHIYHOI) OCBITH, MEPEMIATOTOBKH Ta IMiABUIIECHHS KBaJ(DiKallli.

B migpoznim I'V JICHC daxiBeup, sikuid 371HCHIOE CITY>KOOBY AISUTBHICTD 3
opranizariiii mpodeciiiHoi MmiAroTOBKH, Bee MOIMEHHUM OO0JIIK:

- 0ci0, sK1 BiiOpaHi Ha cIyKOy IMBUIHHOTO 3aXUCTY Ta HAIMpaBJICHI HA KypCH
MepBUHHOT  MpodeciiHOl  MATrOTOBKU/TIpodecitHoro  (MmpodeciitHO-TEXHIYHOTO)
HaB4YaHHA 200 cHeLiali3aliio;

- oci0, sKki Ticas  3aKiHYeHHS  KypciB  TEpBUHHOI  mpodeciitHoi
niaroroBku/mpodeciitnoro  (mpogeciiHO-TEXHIYHOI0)  HABYaHHSA  MPOXOMSThH
CTa)XyBaHHS 3a MICLIEM CITY>KOU;

- 0ci0, sKi1 MIATal0Th HANPaBJICHHIO HA HaBYaHHS a00 3aBEpIIMIM HaBYAHHS
Ha Kypcax MiJBUILIECHHS KBamidikalli, cremiamsaiii ado MpouIIii NepeniaroToBKy
[1].

3a3HayeH1 OOJIIKOBI JIOKYMEHTH 3HUIIYBAJIKUCH MEPIIOYEPTrOBO, BPaXOBYIOUH,
HasIBHICTh B HUX MEPCOHAIBHUX JaHUX.

AnminictpatuBny Oynaismio 'Y JICHC He Oyno 3axomieHO OJHOYACHO 13
BTOPTHEHHSM POCIHCHKUX BIWCHK Ha TEPUTOPII0 XEPCOHCHKOI 00JaCTi, IO Majo
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3MOTY, 3a PIIICHHSIM KEepIBHHUIITBA, MAaKCUMaJIbHO 3HUIIUTH CIyKO0BI JOKYMEHTHU Ta
JIOKYMEHTH, 1110 MICTHJIM 1H(QOpMAIlio 3 NMepCOHATLHUMH JaHUMU (haxiBIiB CITYXOU
[IUBUILHOTO 3aXHUCTY.

Ha wMoMeHT okymamii XepcoHCBHKIM 007acTi HaBYaJbHUM ITYHKTOM HE
NPOBOJWJIOCH HAaBYAHHS CJyXadiB, aje IUIAHyBaHHS HABYaHHS B TOJAJBIIOMY
npuiiiiock  BiakopuryBaTH. KoperyBanHsi 1iaHy-rpadiky  KOMIUIEKTYBAaHHS
HAaBYAJIbHOTO TYHKTY 3/100yBadyaMu oOcBiTH Ha 2022 kajneHgapHui pik Oyio
3MIMCHEHO MUISXOM TOBHOTO TPUITMHEHHS HOTO BHKOHAHHSA. DAaKTWUYHO BUHHUKIIA
«3a00proBa”iCcTh» y MpodeciiHiil MATOTOBII OCI0 PSIOBOTO 1 HAYAIBHHUIIBKOTO
CKJIaay.

s 3abe3neueHHsT 0COOHMCTOI Oe3neku Ocid PAJOBOrO 1 HAYaIbHHUIIBKOTO
CKJIay, NEepKaBHUX CIY)KOOBI[IB Ta MPAIIBHUKIB, SKI OMWHUIUCH HA OKYIOBAHHUX
teputopiax Ykpainu, JCHC Ykpainu po3poOuio TMMYacoBUil MOPSAIOK OpraHizarii
po00YOro mporiecy mo3a Miciem ciry>k0u (poO0OTH) B yMOBaxX BOEHHOTO CTaHY.

3aznauenuit [lopsimok mependadaB MOXKIMBICTh MPOXOJKEHHS CIY:KOU a0o
poboTu:

- 32 OCHOBHUM MICIIEM MPOXOKEHHSI CITy>K0U (poOoTH);

- 11032 OCHOBHUM MICIIEM ITPOXOJIKEHHS CIIYKOH (POOOTH) — TUCTAHIIINHO;

- B IHIIOMY OpraHi (Iapo3/iJil) IUBUILHOTO 3aXUCTY [4].

Came BIPOBAPKEHHS THUMYAcOBOIO MPOXOJHKEHHS CIy»KOM abo poboTu B
IHIIOMY MIAPO3ILIl LMBUIBHOTO 3aXHUCTy TrapaHTyBaJlo OCOOOBOMY CKIamy, SKUN
BHUDKKAB 3 OKYIIOBAaHUX TEPUTOPIH MOKIMBICTH MPOIOBXKEHHS HECECHHS CIIYKOH 710
MOMEHTY 3MIHU 0OCTaHOBKH B 00JIaCTI.

[IpukoMangupyBaHHs  OCOOOBOrO  CKJIAay [0  HIAPO3AUIIB  IHIIKX
teputopianbHux opradiB JICHC VYkpainu nano 3mMory TUMYacoBO HOpPMalli3yBaTH
OoONK KaJapiB Ta BHUKOHAHHSA 3aBJaHb 3a OTPUMAHOI paHilme MnpodeciiHOI0
KBaTidiKaIiero 0coOO0BUM CKJIAJOM Ta MpaIrliBHUKaMU XEPCOHCHKOTO TapHI30HY.

AJne mocTanu HOB1 MPOOJIEMH - BIJICYTHICTH CBIJOITBA JEP>KaBHOTO 3pa3ka, 1110
MIATBEPKYE TIPUCBOEHHS OCBITHHO-KBaTI(DIKAIIMHOTO PIBHA «KBaTi(hiKOBaHMIA
poOiITHUK» 3 oTpuMaHoi mipodecii. OcoboBult CKIaa, TOKUIAIOYH MICIE MMPOKUBAHHS
Ha OKYINOBaHIA TEPUTOpIii, HE 3aMHCIIOBAaBCA MPO HEOOXITHICTH MOJYYEHHS IO
nepeNniKy 00OB’SI3KOBUX JTIOKYMEHTIB - JIOKYMEHTIB MpPO OCBITY. Tomy OUIBIIICTh 3
HUX BTpayeHi, MOUIKOKEeHI a00 3aryOJieHi, € BUIMAIKA 3aJIUIIECHHS JOKYMEHTIB Y
BJIJACHUX OyJIWHKAX, a B IMOJAJIBIIOMY IIi TIOMEIIKAaHHS 3a3HAIM PYyHHYBaHHS BiJ
BOPOKUX CHapsiliB, 3aTorieHHs Bix miapuBy Kaxoscwekoi ['EC Tomo.

B pasi cinyx060B0oi HEOOXITHOCTI JOJYYUTH HPUKOMAHIAUPOBAHY OCOOY 10
BUKOHAHHSI CIY>KOOBUX OOOB’SI3KIB 3a 1HIIOK I10CaJI0I0, BUHUKAJIO BXKE B
MepPEeToHU; TMOo-Teplle, BIACYTHICTh IMIJITBEP/KCHHS MPO HASBHICTH BIAMOBIIHOI
npodeciiinoi kBanmiikauii, Mo-Apyre, HEMOXJIMBICTb HANpaBICHHS [0 3aKJaay
OCBITH IHUBUIHBHOTO 3aXUCTy (HABYAIHHOTO MIAPO3JALTY) Ha MEPENiAroTOBKY TOIIO,
BpPaxOBYIOUH BIJICYTHICTb IIJITAHYBaHHS HAa HaBYaHHS LUX OCI0.

Hagith micnms mepenuciokaiiii BCbOro OCOOOBOTO CKJIaay 3 OKYIMOBaHOT
XepCcoHChKOI 00J1acTi HA TEPUTOPIIO MIAKOHTPOJbHY 30poiiHuM Cuiam YKpainw,
MPUKOMaHIUPYBaHHS IO MiAPO3/UTIB IIUBIILHOTO 3aXKUCTY B 00JACTSAX, BITHOBIICHHS
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MpoIleCy HAaBYAHHS 3aJMIIAJIOCh HEMOXJMBUM. Ile 0OyMOBIEHO 1 TOBHOIO
BIJICYTHICTIO JJOKYMEHTIB, 1H(popMaIlii Ta HEMOXKJIMBOCTI OpraHi3ailii AUCTaHIIMHOTO
HaBYaHHA. B yMoOBax JuCTaHIITHOTO HaBYaHHS OOOB’SI3KOBOID YMOBOIO CTae
HAsIBHICTh TapKETy Ta poOboUyoro Micus Baoma. J[Jis O1IbIIOCTI OCHOBHUM TaKETOM
JUIs HAaBYaHHS € TeaedOH, 110 MOXKe BILIMBATH Ha SKICTh HaBUYaHHS, 0COOJIMBO, SKIIIO
BOHO 3JIMCHIOEThCS y JAHWCTaHIIMHOMY Qopmarti. s 1HIIKMX, BUKIAJaviB,
BIJICYTHICTh MaTepiajliB, METOJWYHUX IIOCIOHHMKIB JIsI BUKJIQJaHHS 3aHSTh,
HEMOKJIMBOCTI OPTaHi3yBaTH MPOBEJACHHS MPAKTUIHOI YACTUHU HaBYAHHS, 3aKPUTTS
JIEp>)KaBHUX PEECTPIB TOIIIO.

3HUIIEHHA YCIX JOKYMEHTAJIbHUX IIATBEP/DKEHb IIPOBEJACHUX HABUYaHb,
y3arajpHIOI0U0i 1H(popMaIii momao MaiOyTHbOI MOTPEeOM y HaBYaHHI OCOOOBOIO
CKJIaJy TIPU3BEJIO B MOJAJIBIIOMY, IIC/ISA JEOKYIIAIil YaCTHHN XepCOHCHKOI 00J1acTi,
710 TOBUIBHOTO BIHOBIIEHHSA po0OOTH 3akiany npodeciiinoi (mpodeciiiHO-TEXHIYHOI)
OCBITM — HAaBYaJIbHOTO IYHKTY, BTpPaTH 3HAYHOI YACTHUHU CBIJIOLTB JEPKABHOTO
3pazka Ta HajganHa A0 JICHC VYkpainu HeoOIpyHTOBaHOI MOTpeOH sl 3700yTTs
oco0amMu pSAOBOTO 1 HAYAIBHUIIBKOTO CKIIaTy MpodeciitHoi (MpodeciitHO-TEXHIUHO1),
(haxoBoi mepeBUIIOI, BUINOI Ta MICISAUILIOMHOT OCcBITH Ha 2023 pik.

CIIUCOK BUKOPUCTAHUX /IZKEPEJI

1. Hakaz MBC Vkpainu «IIpo 3atBepmkenHs [lopsaxy miaroToBKH,
MEepEeniArOTOBKA Ta IMiJBUINCHHS KBamidikalii oci0 psaIoBOTO 1 HavyadbHUI[LKOTO
CKJIay  CIyXOM  IUMBUIBHOTO  3axucTy»  Big  26.05.2020 No  412.
URL.:https://zakon.rada.gov.ua/ laws/show /z0496-20#Text.

2. TloctanoBa KMV Vkpainu «IIpo 3aTBepmkenns [lonoxeHHs mpo mopsiiok
MPOXO/PKEHHS CITY>KOU HMBUIBHOTO 3aXHCTYy 0CO0aMHU PSAIOBOTO 1 HAYaIbHUIIBKOTO
CKJIaJly Ta BU3HAHHSA TaKUMH, 110 BTPATWJIM YMHHICTh, JESIKUX MocTaHOB KabiHeTy
MinictpiB  Ykpainm» Bim 11.07.2013 Ne593. URL: https://zakon.rada.gov.ua/
laws/show/593-2013-%D0%BF#Text.

3. VYka3 Ilpesunenra VYkpainu «lIpo BBeneHHS BOEHHOrO CTaHy» Bij
24.02.2022 Ne64/2022. URL: https://zakon.rada.gov.ua/laws/show/64/2022#Text.

4. Hakaz JICHC Vkpainu «lIpo 3arBepmkeHHss THUMYacoBOro MOpSAKY
oprasizaiiii po60o4oro mporecy 1mo3a Miciuem podoTu (Ciry:k0u) B yMOBaX BOEHHOI'O

CTaHy Ta JIeAKl MUTaHHS BUIUIATA JOAAaTKOBOi BuHaropoam» Bix 06.04.2022 Ne HC-
188.


https://zakon.rada.gov.ua/%20laws/show%20/z0496-20#Text
https://zakon.rada.gov.ua/%20laws/show/593-2013-%D0%BF#Text
https://zakon.rada.gov.ua/%20laws/show/593-2013-%D0%BF#Text
https://zakon.rada.gov.ua/laws/show/64/2022#Text

VIIK 621.436

MIIBUILLEHHS PIBHSI IPO®ECIMHOI NIITOTOBKHU
I'A30UMO3AXVCHMKIB

Jl.B..3azcaba, O.1. Mucanenxo, k.e.n., 0oyenm Kagheopu mexniku ma 3acooie
yusinbHo2o 3axucmy Yepracvkutl incmumym nooicedicroi oesnexu imeni I epois
Yoprnobuna Hayionanbnoeo ynieepcumemy yugiibHo20 3axucmy Ykpainu

B Oarateox cuTyamisix JOAWHI TOTPIOHO OE3MOMUIKOBO Ta MIBHUIKO
OpIEHTYBAaTHCSA Ta NPUHAMATH MPABHIbHI PIIICHHS, OCOOIUBO B EKCTpEeMajbHHX
BUITAJIKaX, HEPIIKO TIOB'I3aHMX 3 HEOOXIAHICTIO OOpOOKHM BEITUKOrOo 00'eMy
iH(popmanii. Ta Haxanb, AyXke 4acTo caMe B TaKMX CUTYaILIsX POOJIATHCA HAUOUIbIII
TTOMUJIKH, 1110 1HOI IPUBOJATH 110 (haTaJbHUX HACIIJIKIB.

JIns raciHHA TOXKEX Ta JIKBiJAIil HaA3BUYAMHUX CHUTYaIllll BEIyThCS Pi3HI
OTIepaTHBHI Jii B yMOBaX CKJIaJgHOi OOCTaHOBKM, BJCHb 1 BHOYI, MPH BHUCOKHX 1
HU3BKUX TEMIIEpaTypax, B 3aJIUMICHOMY 1 OTPYEHOMY CEpPEIOBHIIIL.

Jl1s1 BUKOHAHHS 3aBJIaHb 3a MpU3HadYeHHsM, ocoboBuit ckian ['JI3C nmoBuHeH
OyTM y TMOCTIMHIM (i3UyUHIA Ta TCUXOJIOTIUHIM TroToBHOCTI. Ile mocsraerscs
MOCTIMHUMU TPEHYBaHHSMHU Ta MPAKTUYHOIO poO0TOI0 HA moxexax Ta HC, npu saxux
Ha Opra”i3aM Tra30JMMO3axHCHHMKA 1€ 3HauyHe (I3MYHE HABAaHTAKECHHS Ta
MICUXOJIOTIYHUNA CTpec. 3 METOI YJOCKOHAJICHHS MOPaIbHO-BOJBLOBUX SIKOCTEH
ra3o/IMMO3aXHCHHUKIB CTBOPEHI CMYTM IICUXOJOTIYHOI MIATOTOBKK. BOHM SBISAIOTH
co00I0 KOMIUIEKC 13 pI3HUX O0'€KTIB Ta MEPEUIKOJ, MOB'SI3aHUX B €IUHY CUCTEMY.
IIpoTe, BUKOHAHHS BIIPaB Ha HUX Majo I[O3HAYAIOThCS Ha MIJABUIIEHHI PIBHSI
(13UYHOI Ta ICUXOJIOTIYHOI MIATOTOBKH Yepe3 HU3bKUU PIBEHb BILUIMBY HEOE3MEUHHUX
(bakTOpiB MOXKEXI M1 Yac TpeHyBaHb[ 1].

B meit ke dac, mpoOjeMa ICHXOJIOTIYHOT IMATOTOBKH T'a30IMMO3aXxHUCHUKA
npuBepTae 110 cebe Bce OUIbII MWIBHY yBary mnpakTuuaux migposauiis JCHC
VYkpainu. Pid y TiM, 1110 HE MOXHA ITACUBHO Y€KaTH, KOJIU CHOPMYETHCS OCOOUCTICTD
ra3oJIMMO3axHCHUKA, YU CIIOAIBATUCS Ha Te, 10 Bce mpuiae 3 aocBimoM. I[lepiox
BIJIHOCHOT TCHXIYHOT aJanTaili HaCcTyIae, KOJU PATYBAIBHHUK MPU TaCiHHI MOXKEXKI
J€ BIJAMOBIIHO JO BCTAHOBJICHUX HOPM 1 MPaBWJ, HE MPOSIBISIOUH IPU I[OMY
€MOIIMHOCTI, TPAaBUWJILHO 1 TAKTUYHO IPaMOTHO BHUKOHYE MOCTaBJeHYy 3adauy. Jis
Toro, o6 ocoboBuit ckian miapo3auais JJCHC Ykpainu 3Mir yCoilHO BUKOHYBaTH
OTiepaTUBHI 3aBlIaHHs, BIH TIOBUHEH BOJIOJITH BHU3HAYCHUMHU TICUXOJIOTTYHUMHU
3HAHHSAMH, BMIHHSMH 1 SKOCTSIMHU.

[Ile omuH 13 BapiaHTIB MIATOTOBKH Ta30IMMO3aXMCHUKA — HaBYaJIbHI OAIlTH.
BoHu 1aroTh 3MOTy OBOJIOJITH MPAaKTUYHAMH HAaBUYKAMH, TIPU YOMY BIIPAaBH MOYKHA
3MIMCHIOBATH MPAIIOI0YM B araparax, 0 JacTh PIBHOI[IHHE HABAHTAXKCHHS SIK TIPH
noxexi. Ha sxamb, B TapHi3oHax Oararo HaBYAJIBHHX OamliT € 3acTapuUIUMH 1
MOTPeOyIOTh KA TAIILHOTO PEMOHTY.

B eBpomeiichkux KpaiHax IIMPOKO BUKOPUCTOBYIOTHCS MOOUIBHI — —
TpEHYBaJIbHI ~ KOMIUIEKCM JUIsl  MATOTOBKM  TokexkHux. lle  mepemoma
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KOMIT IOTEpHU30BaHa CHCTEMa HAaBYaHHS, SKa Ja€ 3MOry Yy O€3leYHuX,
KOHTPOJBOBAHUX Ta €KOJIOTIYHO YUCTUX yMOBax miaroryBaTu mpaniBHukiB JJCHC
VYkpainu. ToMy B KpaiHax, siki KOPUCTYIOThCS MOOUIBHUMH TpEHa)kKepamu, HabaraTo
MEHIIA KUIBKICTb SIK TpaBMyBaHb, TaK 1 CMEPTEJbHUX BHUIIAJKIB BHACIHIJIOK
HaJ3BUYAHUX cuTyallii. Lleit mpucTpiit 103BOJIsIE€ peatizyBaTH psij 3aBlaaHb, 3 SKUMH
PATYBAJIBHUK MOKE 31TKHYTHCS 1]l YaCc BHYTPIIIHBOI TOXKEX1: BUCOKA TEMIEpaTypa,
oOMeXeHa BUIUMICTh, 3aJUMJICHE Ta 3ara3oBaHe CEpE/OBHUIIE, IMOBTOPHE
crajaxyBaHHS TIOJyM’s, SIBUIIE 3BOPOTHOI TSTH, PAanNTOBE BUHUKHECHHS 3arpo3H,
MONIYK Ta eBaKyallis MocCTpaxkaanoro abo OamoHiB 3 razoM. ToOTo crieHapiid
NMPOBE/ICHHS 3aHATH Y Mo6iJILHo-TpeHyBaJILHHx KOMITJIEKCaX MOXKe OyTH JOCHUTh
PI3HOMaHITHHM, 3BaXKAI0UX Ha X TEXHIYHE HATIOBHEHHS Ta 17CiHE K0M61HyBaHH;1

byno nmochimkeHo 1 TpoaHaTi30BaHO  ICHYIOUI METOIW  IMATOTOBKH
ra30MMO3aXHCHHUKIB, Ta PO3TJITHYTO HOBI METOAW IS HAIIOi KpaiHM B yMOBax
BIMICHKOBOTO CTaHy, sIKI MOTJIM O 3HaYHO MOKPAIIUTH MalCTEPHICTh Ta BUTPUBAIICTD
HaIIUX PATYBAJIbHUKIB, a TOJIOBHE 3HAYHO 3HU3UTU PU3UK TPaBMYBaHHS Yd 3aruoelni
JIONWHM TIia9ac JIKBijaiii Haa3BHUYaHOI cuTyari. ToMy BBakaemMo, IO IS
MIJBUIIEHHS PiBHSA MpoQeciiHOl MiATOTOBKK Ta30JMMO3aXUCHUKIB, 3a YMOBHU
JOCTaTHHOTO (DIHAHCYBAHHS, HAWKpAIlUM BapiaHTOM € 3aCTOCYBAaHHS MOOIIBHUX
TPEHYBIbHUX  KOMIUIEKCIB ~ €BPOINEHCHKOTO  CTaHAApPTYy, SKI  MaKCHMAaJbHO
PEATICTUYHO  BIATBOPIOIOTH  YMOBH  MOXEXi, (i3MuHEe Ta  IMCUXOJOTIYHE
HaBaHTAKEeHHA. HallOuIbll OoNTHUMalbHUM BapiaHTOM € MPOBEIECHHS PEKOHCTPYKIIi
ICHYIOUMX  TEIUIOAMMOKAMEp, sIKa BKJIOYATUME OOOB’A3KOBI  IPUMIILICHHS:
TPpEHAXEPHUA 3aJ, TEPMIUYHY 30HY, TPCHYBaJIbHY CTEXKY, MaKeT KBapTUPH
(>KUTIIOBUH CEKTOp) Ta MAakeT BUPOOHMYOI 30HU. TaKOK BUKOPHCTAHHS CY4aCHHX
TpEHaXepIB a  came: BOTHEBUM  TpEHAXED KOHTEWUHEPHOTO TUILY,
O0araro()yHKI10HAJbHUN TPEHAKEP KOHTEHHEPHOTO TUITY.

CIIMCOK BUKOPUCTAHUX JI/KEPEJI

1. Hakxaz MBC Vkpainu Ne 780 Bim 25.09.2023 p Ilopsook oprasizanmii
po0OOTH OpraHiB yrpasJiHHs Ta MAPO3ALUTiB, 3akiaaaiB ocityu cuctremu JJCHC minx yac
MIJITOTOBKK 0COOOBOTr0 CKJIaay, TaCiHHS MOXKEX, JIKBIAIlll HACIIIKIB HAJ3BUYAHHUX
CUTyalliil Ta IHIIMX HEOEe3NMEeYHUX MOAINM B YMOBAX EKCTPEMAaJIbHHX TEMIEparyp,
3aIUMJICHOCTI, 3ara3oBaHOCTI, pPaJl0aKTUBHOTO, XIMIYHOTO 3a0pyJHEHHS Ta
010JI0T1YHOTO 3apaKEHHS. .

2. Haka3 JICHC Ne 870 Big 31.10.2023 p. [TonoxkeHHs TIpO ra30IMMO3aXUCHY
ciyx0y Jlep:kaBHO1 city>kOn YKpaiHu 3 HaJ3BUUaHUX CUTYaILIiM.

3. Hakaz JICHC Ne 680 Bim 27.06.2024 p.Metoauuni pexomeHAaIli 3
miaroToBku razoaumosaxucHukiB JJCHC Vkpainu.

4. Haka3z MBC VYkpainu Bing 15.06.2017 Ne 511 «IIpo 3arBepmxkenns [lopsaky
oprasizaiiii ci1y>k00B01 IATOTOBKH OCI0 PSIZIOBOTO 1 HAYAIBHUI[BKOTO CKIIAly CITyKOU
[UBIIBHOTO 3aXUCTY».
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YAK 159.92: 355.271

PO3BUTOK MEJUIIMHU B YKPATHI B YMOBAX
ITOBHOMAIITABHOI'O BTOPI'HEHHA

P. T. Ilapwux 3000y6au suwoi ocgimu
11. B. Focax k.m.H., ooyenm, JIvgiscvkuil OepaicasHuil yrHisepcumem be3nexu
HCUMMEODTSILHOCTT

Po3Butox memunmHu B YKpaiHi 3a Yac MOBHOMACHITAOHOTO BTOPTHEHHS
BioOpakae CKJIaJHICTh Ta OaraTOrpaHHICTh BIUIMBY BIMCHKOBHX il Ha cdepy
OXOpOHH 370pOB's. [I03UTHBHI aclIeKTH BKIIOYAIOTh IMiIBUILEHHS yBaru 10 MEIUYHOT
CUCTEMH, PO3BUTOK MEAUYHOI 1HQPACTPYKTYypH, IMIJBHUILEHHA KBai(ikamii
MEIUYHOTO MEPCOHANTY Ta 3alyd4eHHS MDKHApOAHOI JOMNOMOIM JJIs MOKpAIleHHS
HaJaHHS MEAWYHOI JIOMOMOTH. 3 1HIIOr0 OOKYy, BIMCBHKOBI /il CHPUYHMHIIA
PYWHYBaHHS MEIUYHHUX 3aKJIa/iB, 3HWKEHHS JIOCTYITHOCTI MEIUYHOI JOMOMOTH Ha
OKYIIOBaHUX TEPUTOPIAX, BTPATHU MEIUYHOIO MEpPCOHATY Ta HEJOCTaTHE
¢diHaHCyBaHHS MeIU4YHOI cpepu yepe3 BIMCHKOBI BUTPATH 1 €KOHOMIUHI TPYIHOIIIL.
Takuii KOHTEKCT BUMara€ KOMIUIEKCHUX 3aXOJIB JIJIsl BIAHOBIIGHHS Ta MOKPAIEHHS
YMOB MEJIMYHOI JOIOMOTH B YKpaiHi mijJ yac BOEHHOro KoHGIKTy [1].

[limpo3aiin  eKCTpPEeHOi JIOMOMOTM HAcCeJIeHHIO 3a €AUHUM Tele(OHHUM
HoMepoM 112 BimirparoTb KpUTHYHY pPOJb Yy 3a0€3MeueHHl O€3MEKH LHUBUIBHOIO
HACEJICHHS Ta HaJaHHI JOMOMOTU MOCTPaKJAaJIM B KOHTEKCTI MOBHOMACIITaAOHOTO
BilicbkOBOTrO BTOprHeHHs Pocii B Ykpainy. IXHS IifNBbHICTH OXOIUIIOE IMIMPOKHIA
CHEKTp 3aBJaHb, BKJIIOYAIOUM €BaKyallil0, OpraHi3aiilo TrymMaHiTapHUX KOPHUIOPIB,
HAJaHHS MEJAUYHOI JOMOMOTH Ta KOOPAMHAIIIO 3 MIXKHAPOJIHUMH Ta HAIIOHATHHUMU
TYMaHITapHUMH oprafizamisiMid. EdekTuBHICTE IMX MApO3aUTiB 0a3yeThcs Ha iX
BHUCOKI1 MOOUIHHOCTI, TAaKTUYHIN MIATOTOBII Ta 3JaTHOCTI IIBUJKO pearyBaTH Ha
3arposu [2, 5].

OpHiero 3 OCHOBHUX (DYHKITIH MAPO3UTIB € eBaKyallis IUBUILHOTO HACEJICHHS
3 30HHM aKTUBHUX 00MOBUX Miil. HamanHua MequaHOi TOMOMOTH Ta YCYHEHHS HACHIIKIB
pPaKeTHUX OOCTPUIIB Ta 1HIIE. 3BaKalOYM HA IHTEHCUBHICTh Ta HEMepen0avyBaHICTh
OoioBMX JiH, 3aBJaHHS 3 €Bakyallli BHMAararOTb TOYHOI KOOpJWHAINI MiX
BIMICHKOBMMH Ta MICUEBUMH opraHamu Biaau. [ligpo3aiin MatoTh CTBOpEH1 Oe3neuHi
TYMaHITapHI KOPUJIOPH, IO JO3BOJISIIOTH LMBUIBHUM O€3MEeYHO IMepecyBaTUCS 3
HeOe3NneyHuX palioHIB y TUMYAcoBO Oe3reuHi 30HU. [Iporiec € 0coOJIMBO MOCeIeHUM
y palioHax, e OOMOBI /il pyHHYIOTh IUBUIbHY 1HPPACTPYKTYPY, 30KpeMa KUTIOBUM
OyIuHKaMm, IIKOJIaM Ta JIKapHsM [3].

BiitHa cTana cepiio3HMM BUKIIMKOM JJIs Taidy3l OXOpPOHHU 370pOB’S B YKpaiHi.
[lounHatoum 3 TeEpHIOTO JHS TMOBHOMACIITAOHOTO BTOPTHEHHS, 301IBIICHHS
npo0JieMaTUKK JIIKYBaHHSA BIHCHKOBOCIIY>KOOBIIIB Ta MHPHOTO HACEJICHHS CTajo
CEepHO3HUM BHUIPOOYBAHHAM I KOXHOTO KBasli(pikoBaHOTO (HaxiBIsl B Taly3i
OXOPOHH 37I0POB’S.
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CydacHa MeAMYHA TMPAKTUKAa CTUKAETHCS 3 HAA3BUYANHO CKJIQJHHMH Ta
cenudgiyHuMHU BuAamMu TpaBM. OJHIED 3 HAWUMOMIMPEHIIIMX € MiHHO-BUOYXOBa
TpaBMa, 1110 3aBJla€ 3HAYHUX YIIKOJ/KEHb TKaHUH 1 TOTpeOye 6araTOKOMIOHEHTHOTO
M1X01y J0 JIKYBaHHS, SIKE 4acTO BKJIIOYAE PEKOHCTPYKTHUBHI XIpypriuHi BTPYYaHHS
a00, y BOKKUX BHUITaJIKaX, aMITyTaIlil0 KIHIIIBOK.

MiHHO-BHOYXOBI TpaBMH CTaHOBJISATh 3HAYHMN BHKJIWK JUIS XIPYpridyHUX
KOMaHJ 4Yepe3 pI3HOMAHITHICTh YpakeHb Ta BEJIMKY KUIBKICTh (haKTOpiB, IO
BIUTMBAIOTH HA Pe3yJbTaT JiKyBaHHS. JIIKyBaHHA TaKUX BUIAJAKIB MOTPEOyE BUCOKOTO
piBHs kBamidikarii gikapiB. OCHOBHUMH 3aBJIaHHSMU 30€pPEKEHHS € HE JIUIIE KUTTS,
ajie BIJHOBJICHHS W MaKCHMaJIbHO MOJIHMBO (DYHKIIOHAJIBHOCTI Ta SKOCTI >KUTTS
TiCIs.

3 ommsmy Ha BUCOKMW PH3WK TpPaBM MEIWYHUN TIEpCOHAT IMOBHHEH OyTH
MITOTOBJICHUM JI0 OINEPaTHBHOTO Ta €(PEKTUBHOTO HAJAHHS OTIOMOTH B yMOBaXx
migBuIeHoi ckimagaHocti. CydacHI € TIOCTIHHE BJIOCKOHAJICHHS MpodeciiiHuxX
HAaBUYOK, CHUCTEMaTHYHE HAaBYaHHS Ta TMpaKTUKa, a TaKOX CHIBIOpals 3
MDKHApOIHUMH (paxiBusgMu. Takuid MIAXiJ COpUsE€ JTOCATHEHHIO ONTHMAaJIbHUX
pe3yNbTATIB y JIKYyBaHHI TOCTPaXKIAduX, MIJABUIIYIOUYN €()EKTUBHICTh HaJaHHS
MEJIMYHOI JOTIOMOTH B €KCTPEMAJIbHUX CUTYaIisax [4].

VYkpaiHchKa cucTeMa OXOPOHH 37I0POB's, sSIKa HaBITh Y MUPHHI Yac cTUKanacs 3
YUCJICHHUMH MpoOJieMaMH, B yMOBaX BIMHU 3a3Hajia CEpHO3HUX BUMPOOYBaHb, SIKI
CTBOPHJIM 3arpo3y ii MOBHOTO pyHMHYBaHHA. OJHAaK Kpr3a TAaKOXK CTaja CTUMYJIOM IS
aKTUBHOTO TOIIYKY €()EeKTUBHUX pilieHb. BilfHa mpu3Bena 10 BIIPOBAIKCHHS HOBHX
MIJIXO/AIB B OpraHizailii MeIM4HOi JOMOMOTH, BKJIIOUAI0YU MOCUJICHHS MIXKHAPOIHOT
CHIBIIpalll Ta aAaNTalio 0 poOOTH B EKCTPEMAIILHUX YMOBAX.

3aBASKM IIUM 3YCHJUIAM YKpaiHChKa CHCT€Ma OXOPOHHU 3I0pOB'Sl HE JIHIIE
3MOTJIa YHUKHYTH KOJIAlCy, ajie ¥ MpOJEeMOHCTpyBasia 3[aTHICTh NI0 ajamTarii Ta
po3BUTKY. [lokpalieHHs ynpaBiIiHChKUX MEXaHI3MIB, IMiJIBUILIEHHS PIBHA MiATOTOBKH
MEJUYHOTO TIEPCOHATY Ta BIPOBAKEHHS CY4aCHUX TEXHOJOTIN CTalu KIIOYOBUMH
YUHHUKAMH, 1110 3a0€3MeYn CTIHKICTh 1 MPOrpec MEIUYHOI Taly31 HaBiTh B yMOBaxX
30pOMHOT0 KOHQIIIKTY.

VY BiAMNOBIAb HA 1I BUKIUKH OYJI0O CTBOPEHO HOBI pealiTiTaIliiHl IEHTPH, Kl
HAJAl0Th KOMIUIEKCHY MEIM4YHYy JOMoMOry mnocTtpaxkiganuMm. lle 3abesmeuye
BCTAHOBJICHHS KJIFOYOBOI (DYHKIIIT Y BIIHOBJICHHI (h13UUHOTO Ta MCUXIYHOTO 3/I0POB’S
HaceJeHHs, 3a0e3Meuyloud iXHI0O COLIaJibHY PpEIHTErpamilo Ta COPUSIOYH
MMOBEPHEHHIO IO HOPMAJIBHOTO JKUTTH.

[lixaBo, 1m0 B mporieci peadumiTaiii 0coOJUBY yBary NpUILISIOTH CY4YaCHUM
METO/JaM JIKyBaHHS, TaKUM SIK OIOHIYHI MPOTE3H, AKI BUKOPUCTOBYIOTH HEHPOHHI
IMITyJIbCH  JII  BIJHOBJIEHHS PYXOBOi AKTHUBHOCTI KIHIIBOK. TaKoXX aKTHUBHO
3aCTOCOBYIOTHCSI MYJBTHUMOJAJIbHI MIAXOW, IO BKJIIOYAIOTh MOEAHAHHS (DI3UYHOT
peabimiTarii, IMCUXOJIOTIYHOI MIATPUMKHA Ta BUKOPUCTAHHS BIPTyaJbHOI peabHOCTI
IUIA TpeHyBaHHS KOTHITUBHMX (QyHKIiH. Lle no3Bosise marieHTaMm 3HAYHO IIBHIIIE
BIIHOBITIOBAaTH (DYHKI[IOHATBHI MOMJIMBOCTI Ta TOKpAIIy€ SKICTh JKHUTTS MICIA
BaXKHUX TpaBM (puc.l).
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Pucynok 1 — Peabisiitaniiinnii ueHTp AHOpPOKeH

3aBAsKd MIKHApOIHIN CIIBMOpalll YKpaiHChKI MIANMPUEMCTBA Ta 3aKOPJOHHI
MapTHEPU 3HAYHO 30UIBIIMIM BUPOOHUYY MOTYXKHICTH JJISI BUTOTOBJICHHS MPOTE3IB.
[le BrIOYANIO MOJEPHI3AII0 HASABHMX BHUPOOHMIITB 1 3alMyCK  HOBHX
BHCOKOTEXHOJIOTIYHMX BUPOOHMYUX HiHii. KpiM Toro, 3HauHe yBara MpuaLIsiIacs
3ay4eHHIO BHCOKOKBamiikoBaHMX (axiBI[iB 3-3a KOPAOHY Ui HaBYAHHS
YKpaTHCHKUX CIIEIATICTIB CydacHUM MeToaam [1].

BaxxnuBuM MmpopuBOM CTao 3aCTOCYBaHHs OIOHIYHUX TPOTE3iB, SIKI 3aBISKU
1HTerparlii 3 HEpBOBOIO CHCTEMOIO MaIll€HTa MOXYTh KOHTPOJIOBATH 32 JOMOMOTOIO
HEHUPOHHUX IMITyNbCiB. HayKkoBi MOCHIIKEHHS MiATBEPIXKYIOTh, IO TaKi MPOTE3U
3HaYHO TOKPAIIYIOTh SKICTh JKUTTS, IO JO3BOJSIE BITHOBUTH BTpaudeHi (QyHKIi
KiHIIBOK Ha 80-90%.

[Tix yac po3moBH 13 3aBigyBadueM | XipypriuHoro BiiIeHHs JikapHi CBSITOro
[TanTeneiiMoHa Ta KEpIBHUKOM HaIpsiMKy xipyprii HamonansHoro peabinitamiitHoro
nentpy «Hesnamui» I'matom I'epuuem Oyso OOTOBOpPEHO BIUIMB BiliHM Ha cdepy
OXOPOHHM 37I0pOB’s (puc.2).

Pucynok 2 — Onepaniiinnii 0,10k Jlikapui Cesitoro Ilanreneiimon
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31 cniB maHa ['epuya MOXHa CTBEpAXKYBaTH, 110 B MEPII AHI BIHHU 10 JIKapHI
MAacoOBO HAJXOJWJIHU SIK IUBLIBHI OCOOHM, TakK 1 BIMCHKOBOCTYKOOBII 3 HaJA3BHUYANHO
BOXKUMH TOPAHCHHSIMHU Ta TpaBMaMu. YacTo CKIAAHICTh LUX MOpaHeHb Oylia
HACTUJIbKH BHCOKOIO, II0 HaBiTh (DaxiBI[l MPOBIAHUX KJIHIK CBITY HE CTHUKAJIUCS 3
TaKMMU BUIAJKAMH MPOTATOM CBOET Kap’ €pHU.

BiitHa cTasa KkaTamizaTopoM CTPIMKOTO pPO3BUTKY MEIUIMHUA B YKpaiHi.
Oco0muBOro mporpecy JAOCATHYTO B Tally3dX PEKOHCTPYKTHBHOI XIpyprii,
MpOTE3yBaHHS, IUIACTHYHOI XIpyprii Ta 3a0e3ledeHHs] MOCTYMHOCTI JIKapChbKHX
3aco0iB. CpOTroIHI YKpaiHCBKI JiKapi AUIATHCS CBOIM JIOCBIIOM 13 3aKOPJAOHHUMH
KOJIeTaMH, OCKUIbKM 3HAaHHSA Ta HAaBHYKHU, HAOyTI B TPOIEC] MOPATYHKY >KUTTIB,
MarOTh BEIMYE3HE 3HAYCHHS Ta € YHIKAITHHIMHU.

Bin mouartky BiiiHH, OyJ0 MaKCHMaJlbHE 3HUIIEHHS YKpPaiHChKOi METUYHO1
1HQpacTpyKTypu Ta MOPYIIEHHS JOTICTUYHMX 3aB’SI3KIB, MEIMYHI YCTAaHOBU
3ITKHYJIUCS 31 3HAYHUM JeDIIIUTOM JIKApPChKUX 3ac001B Ta MEIUYHOIO OOJIa HAHHS
Ha OKYIOBAaHHUX TEPUTOPISIX Ta B 30HI OOMOBUX MiH. B 1eil yac meprioueproBum
MUTaHHAM OyJIO €BaKyallisl, TPAHCIIOPTYBaHHs BIHCHKOBOCIY>KOOBIIIB Ta IIMBIJILHOTO
HACEJICHHS B IIEHTPAJIbHY Ta 3aX1HY YaCTUHY KpaiHH.

[lepmmiit MeaMUHUN BaroH, sSIKMM HE Ma€ aHAJIOrIB y CBIiTi, OyJIO CTBOPEHO Ha
noyatrky Oepe3nsi 2022 poky. 3ali3HUYHUKA W MeauKu 3a 4 AHl mnepeobiiagHaiu
nepiuii Takuii BaroH. ChOroH1 K 3arajibHa KUIbKICTh BaroHiB, 3aIISTHUX Y MEAUYHIN
eBakyallli B YKpaiHi, CTAHOBUTh 62 OJWHUIIL.

[TopymieHHst JIOTICTUYHHMX 3aB’S3KIB MPU3BENIO 10 Je(IUUTY JIIKAPCHKUX
3ac00iB Ta MeIW4yHOro ooOsagHaHHA. lIpore, 3aBAsSKM MIKHApPOIHIA MIATPUMIIL,
T'YMaHITApHUM KOHBOSIM Ta CITUTBHUM 3yCHJUISIM YKPaiHCHKHUX BOJIOHTEPIB, BJIAJIOCh
3HAYHOI0 MIpOI0 TmoaoiaTh 1el nediuur. bByno cTBopeHO HOBI MapuIpyTH
MOCTAaYaHHS, 10 JO3BOJUJIO 3a0e3MEUUTH JIKYBallbHI 3aKJIaJd HEOOX1THUMHU
pecypcami.
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V]IK 614.843

IINTAHHA INIAI'OTOBKU PATYBAJIBHUKIB B CYHACHHUX
YMOBAX

€.M. Kpueopyuxo, HVI[3 Vkpainu,
M.A.3axapos, AP3 CII I'Y JJCHC Vxpainu y Xapxiscwkiti obnacmi.

[TpoBeneHHs MOLTYKOBHUX Ta PATYBAIBHUX POOIT OCOOOBHM CKIJIaJJIOM aBapiiHO-
PATYBABHUX TMIAPO3IUIIB B yYMOBaX ChOTOJICHHS 3AIMCHIOETBCS 3a PaxXyHOK
BUKOPUCTaHHA OCOOOBHM CKJIQJOM CHEIIaJIbHOTO OOJIaJHaHHS Ta I1HXXEHEPHOTO
CHOPSKEHHST PI3HOTO TUmy. Taki poOOTH CyNpOBOKYIOThCS 3HAYHUM (i3MYHUM
HABAaHTA)XCHHAM Ta BUMAararoTh BiJ 0COOOBOTO CKkiamy (i3sMUHOI BUTPUBAIOCTI B
MOEIHAHHI 3 HASBHICTIO HABMYOK Ta BIANPAIbOBAHUX AJITOPUTMIB BUKOPUCTAHHS
PI3HOMAHITHOTO  aBapIHHO-PATYBAIBHOTO 1HCTpYMEHTY. KpiM TOro mocTiiiHi
TpEHYBaHHS € OO0OB S3KOBOIO CKJIQJOBOIO TOTOBHOCTI CHJI Ta 3ac00iB aBapiifHO-
PATYBAIBHOI CITY>KO0U 710 J11 3a MpU3HaYeHHSIM [1].

[loBHomamTabHe  BTOPTHEHHS ~ pOCiiChKOi  (emepaliii  BUMarae  BiJ
PATYBAJIBHUKIB MOCTIHHOT TOTOBHOCTI /10 MPOBEJICHHS aBapIHHO-PATYBAIBHUX POOIT,
3 MaiTabamMu SIKUX JIOCI Majo XTO 3THUKABCSA. 3a MOMEpeIHIMU MiIpaxyHKamu, B
VYkpaini B pe3ynpTaTi pociiichbkoi arpecii Hapasi MOIIKOMKEHO abo 3pyHHOBAHO
O0mm3pko 120 THC. MpUBaTHUX JOMOBOJOMIHG Ta ToHAM 20 THC. 0araToImoOBEPXOBHX
OyAWHKIB, TPETHHA 3 SKHX 3pyWHOBaHI MOBHICTIO. P030ip 3aBaiB 3a JTOMOMOTOIO
PYYHOTO IHCTPYMEHTY Ta 3 BUKOPUCTAHHSIM 1HXEHEPHO! TeXHIKU (TIAHOMHI KpaHU,
Oyba03epH, €KCKaBaTOPH, JeOIIKHN), Po30ip KOHCTPYKIIH MOMIKOHKEHUX OY/IiBEITb
Ha BHCOTaXx, NeOJIOKYBaHHS MOTEPITLINX Ta TUT 3aTUOIMX CTAIU TMOBCAKICHHICTIO JIIS
PATYBAIBHUKIB [2].
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Pucynok 1 — Hacainku pakeTrHo-apTuiiepiiicbKUX 00cTpiiB.
[IpoBeneHHs MONTYKOBUX Ta aBapidiHO-PATYBaJIbHUX POOIT HEPIAKO TPUBAE
JTHSIMU, a JTIKB1TAIlisl HACHIIKIB TaKMX MOMAIN MOKe TPUBATH THXKHAMU. | K110 poObOTH
3 po300py 3aBaTiB, POIYUIICHHS TEPUTOPIi, BITHOBICHHS KOMYHIKAIIA Ta 1HIINX, HE
TEPMIHOBHX, POOIT MOXIMBO OpraHi3yBaTH 3a MEBHUM IUIAHOM, TO BUKOHAHHS
MOIIYKOBO-PATYBAJbHUX pOOIT BHUMAara€ 3HAYHOI KOHIIEHTpamii cuil, (i3uyHOi
BUTPHUBAJIOCTI, IMATOTOBIEHOCTI Ta OCHAIIEHOCTI PATYBaJIHHUKIB.

Pucynok 2 — Po30ip 3aBaiiB.

PytinyBanus 6araTorIOBerOBHx KUTJIOBUX OYyJAMHKIB BUMarae, B TOMY YHCIIi,
MIPOBEICHHS po61T Ha BHUCOTI. LI pO6OTI/I MOXXYTh OyTH TIOB sI3aHi SIK 3 PATYBaHHSIM
JOJel 3 BEPXHIX IMOBEpXiB, TaK 1 3 JEMOHTaXEM aBapiiHMX YW HaBUCAIOUUX
KOHCTPYKIIA. TOMy MiAIrOTOBKa pATYBaJbHUKIB B IIbOMY HANPSIMKY, YIOCKOHAJICHHS
iX MpakTUYHUX HABUYOK Ta BIANPAIIOBAHHS NTPUHAOMIB TMOAIOHMX poOOIT €
aKTyaJIbHUM ITUTAHHSIM.

¥
i Acne
Kapkisuin

Pucynok 3. Pob6ora psiTyBajibHMKIB HA BUCOTI.

Bignosigno no Kojekcy HUBUIBHOTO 3aXHUCTy YKpaiHM MiABUILCHHS PIBHS
3HaHb, YMiHb, HABUYOK Ta MPOGECIHHUX SIKOCTEH 0Ci0 PSIOBOTO 1 HAYATBLHUIIBKOTO
CKJIaly CITY>KOU IMBLILHOTO 3aXHMCTY 3 METOIO 3a0€3MEeUeHHSI YCIIITHOTO BUKOHAHHS
3aBJlaHb 3a MPHU3HAUYECHHSAM MPOBOAMUTHCA IiJ Yac CIykKOO0BOI MIATOTOBKU y poOounii
gac [3]. IIpu npomMy 3amopykoro HaOyTTs, 3aKPIMJICHHS Ta BJOCKOHAJICHHS] YMIHb Ta
HAaBUYOK OCOOOBHM CKJIQJIOM € SIKICHAa OpraHizallisi MPaKkTUYHHUX 3aHATh B CHCTEMI
CITy»00BO1 TIJTOTOBKH Ta 3a0€3MeUeHHs BIMOBIIHOI HaBUYALHO-TPEHYBaJIBHOI 0a3a
B OpraHax Ta Miipo3Jliax UBIILHOTO 3aXUCTy. Jlo CKIlaay HaBYaJbHO-TPEHYBAJIbHOI
0a3u, 1o 3a0e3neuye NPOBEACHHS NMPAKTUYHUX 3aHATHh BXOASATh HaBYAJIbHI CHOPYIU
[4]:

- CIIOpT3al;
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- CIIOPTUBHA KIMHATa;

- CIIOPTUBHUN MaWJIaHYMK;

- HaBYaJIbHA 0aITa;

- CTOMETPOBa CMyTa 3 MEPEIIKOIaMu;

- CMyTa MCUXOJOTTYHOT MiIT0TOBKHU;

- HaBYaJIbHUM MaiIaHYMK 3 MATOTOBKH MIPOTEXHIKIB;

- o0J1alHaHe Miclie JIsl TPOBEJIEHHS BOJI0JIA3HUX CITYCKIB;

- TeIUIOJUMOKamMepa (IMMoKaMepa, TeIioKkamepa, TPEHAKEPH ).

B ymoBax BiiiHM 70 TIpOBEICHHS aBapiitHO-pATYBAIBLHUX POOIT, BPAaXOBYIOUH
CKJIQJIHICTh CHUTYyallli, BEJMKY KUIBKICTh MOTEPHUIMX Ta MaclmTaOu pyilHYBaHb,
3aTyqar0ThCsl HE TUIBKK (haxiBIll CICMiali30BaHUX IMIAPO3AUIIB a W TOXKEKHO-
PATYBaJbHI MIPO3AUTH Ta i1HII cy>KOU. [TuTaHHS X MIATOTOBKM € HAJBaXKIMBHM.
OxpiM camOi MIATOTOBKM aKTyaJbHUM 3QJIMIIAETHCA MIATPUMAHHA TOTOBHOCTI Ta
BJIOCKOHAQJICHHSI paHille HaOyTHX, B TOMY YHCJIl B YMOBaX JIKBijallii HacIiJIKiB
Mo/i, HABMYOK Ta yMiHb. Bce 1e MOXJIuBe JNHIle MPH HASBHOCTI BiAMOBITHOT
HaBUYaJbHO-TPEHYBaIbHOI 0a3u. lle MokyTh OyTHM MITY4HI 3aBajiM, 3a71i300€TOHHI
KOHCTPYKIi JJisi 1MiTalli 4YacTKOBO 3pyWHOBAHMX OyiiBeldb, KOHCTPYKII JJis
BIJINIPAIOBaHHS IPUHOMIB PSITYBaHHS NoTepriiaux 3 Bucotu (Puc. 4) ta iHie.

= i

TTS HA IITYYHOMY 3aBaJli Ta aBapi

=t

ncyHOK 4. IIpakTuyni 3aHs Hill }IiB.]Ii. N

HasBHICTP HaBYaJIbHO-TPEHYBaJIbHUX 0a3 (MOJITOHIB) I MIATOTOBKHU
(daxiBLIB  MOXEXKHO-PATYBAJbHUX  Ta  aBapIMHO-PATYBAIBHUX  MIJIPO3LIIB,
HaBUYaJbHO-TPEHYBAIBHUX MaillaHuuKiB B TepuropianbHux opraHax JCHC unm
OKpEMHX CIellaNni30BaHuX MIAPO3/IaxX - € 3a[0PYKOI0 TOTOBHOCTI CHJI Ta 3aC001B 10
I1¥ 32 TPU3HAYEHHSIM.
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YK 614.841

AHAJII3 BUMOT 10O HIATOTOBKHU 'A3OJIUMO3AXNCHUKIB
JICHC YKPAIHA

B. 1. Jhyw, kanouoam mexuivnux nayx, ooyeum, Havaibhux kageopu I1T ma
APP
JlvsiscoKkuil OeparcasHull yuigepcumem 6e3neKu HCUmmeoisibHOCmi

Ha choromni B ymoBax BOEHHOTO CTaHy B YKpaiHi poOoTa MOXKEKHUX-
PATYBAJIbHUKIB (J1alll Ta30JMMO3aXUCHHUKIB) € OJHIEID 3 HaWOUIbII CKIAJIHHUX 1
HeOe3neuyHux npodeciii, ToMy KOXKeH CIIBpOOITHHUK Jlep>kaBHOT Cy»KOu YkKpainu 3
Hag3BuuaiHux curyaui (mam JICHC VYkpainu) noBuHeH OyTH TOTOBHUM 10
BUKOHAHHS 3aBJlaHb 3a MPU3HAYCHHSM B HAJI3BHYAMHHMX CUTyamisx. B cepegnbomy
KOJKHA II0CTa TMOKEKa JIIKBIOBYBAJIACh Y CKJIal JIAHKU Ta30IMMO3aXHUCHOT CITYKOH
(mam I'J3C). KoxHa mnoxexa XapaKTepU3yeTbCd BUHUKHEHHSIM HEOE3MEeUHHUX
(akTOpiB MOXKEXK1, TAKUMH SIK MIJBUILIEHA TeMIeparypa, 3aAUMIICHHS, MOTIPIIEHHS
CKJIaZly Ta30BOro cepeaoBuila. PoOOTy MNOXKEXKHUX-PATYBAJbHUKIB B yMOBax
HeOEe3MeUYHNX YMHHHUKIB TIOKEXK1 pErjiaMeHTye HOpMaTHBHA JOKYMEHTAIlisl, sKa
BHU3HAYA€E OpraHi3aIliiHuN MOPSAIOK, CIPSIMOBAHUN HA MPUIUHEHHS J1i HeOe3MeuHuX
(bakToOpiB TOXKEXK1, PATYBAaHHS KUTTA Ta 30epexeHHs 37A0poB’st miojel. CyuacHi
1HHOBAIIIHI TEXHOJIOTI{, a TAKOK €BPOIHTETpallisl TOBUHHA CTOCYBATHCS yCIX Tally3eu
JIIOJICHKO1 JTISITBHOCTI, B TOMY YHCII 1 MOPSAKY MpodeciitHOl MmiArOTOBKH 0COOOBOTO
cknany JCHC VYkpainu. IHTeHCHMBHHMI CTaH PO3BUTKY YCIX Taly3el JIOACHKOI
TUSITBHOCTI B €TI0XY TJI00ATBHUX COIaIbHO-CKOHOMIUYHHUX MEPETBOPEHb BHUMArae BiJ
(axiBLIB Tamy3l MOXKEKHOI Ta TEXHOTN€HHOI O€3MEeKH BHCOKOro PIBHS MpodeciiitHOoi
MIATOTOBKM Ta MOCTIMHOTO MIATpUMaHHS iX y roroBHocti. Came ToMy aHaimi3, a
TaKOXX YJOCKOHAJEHHS METOJIB Ta TEXHIYHUX 3aco0iB MIiATOTOBKU TMOXKEKHHX-
PATYBAJIBHUKIB JIO JiH 32 IPU3HAYCHHSIM € aKTyaJIbHHIM.

[linroToBKa ra30AMMO3aXUCHUKIB J10 POOOTH B HAA3BHUYAMHUX YMOBax 1
JiKBiamii iX HACHIAKIB Oarato B 4YOMY 3alieKUTh BiJ SIKICHOTO HaBYaHHS Ha
MMOYAaTKOBOMY €Tarli iX mpo¢eciiiHOTO CTaHOBJIEHHS. BaxkmuBy poiib B 3a0e3MeueHH1
MIJTOTOBKH TIOKEKHUX-PATYBAIBHUKIB BIIrpa€e iX MpaKTHUYHA IMIATOTOBKA, SKa €
CKJIQJIOBOIO YaCTUHOIO MPOQeCiiHOT MIATOTOBKH.

[Ipodeciitni HaBUYKH JO3BOJIAIOTH Ta30JMMO3aXMCHUKY BMUIO 1 IIBUIKO
BUKOHYBATH OIIEPATUBHI 3aBlaHHA B YyMOBaX TMOXEXi, CHPHUSIIOTH 31HCHEHHIO
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aKTUBHUX, pilIy4ynx 1 epekTuBHUX 1. OAHAK BOHM HE BUHUKAIOTH caMi Mo co0i, a
IJIECIPSIMOBAHO 1 CUCTEMATHUYHO (DOPMYIOTHCS 1 3aKpIIUIIOIOTHCS B MPOLIEC BCi€i
1ioro ciry>x00BOi JiSTIbHOCTI, HA HABYAJIBHUX 3aHATTAX 1 TPEHYBaHHSX.

CucremMHe BUBYEHHS TEOPETHMYHUX 1 NPAKTUYHUX OCHOB 1HXKEHEPHOTO
3a0e3reueHHs (YHKIIIOHYBAaHHS IMOXKEKHO-PATYBAJIBHOI CITYy>KOHM, 0COOJMBOCTEH 1
MOKJIMBUX HACIIJKIB pOOOTH B HEMPUIATHOMY JIJISI IUXAHHS CEPEAOBHIII, CITOCOOIB 1
npuiioMiB €(peKTUBHOTO BUKOPHUCTAHHS CHEIabHOI MOKEKHO-PATYBATBHOI TEXHIKH
Ta O0JIafHAHHS B TaKUX YMOBax MOKJIHMKaHE MIArOTYBAaTH JIIOJUHY A0 MpOoQeciitHOi
TISUTBHOCTI B CHUCTEMI HIJATOTOBKU Ta30IMMO3axHCHUKA. SIKICTh HaBYaHHS Oarato B
YOMY 3YMOBJIIOETHCSI BIPOBAXKEHHSM B HaBYAJIBHUI MPOLIEC CYYaCHOTO TEXHIYHOTO
MOTEHLIaly Ta30MMO3aXHCHOT CIy)KOM: JUXaJbHUX amapaTiB, IOEKHO-
PATYBAJIbHUX aBTOMOOLIIB, PATYBAJIBHOTO OOJaJHAHHS, NPWIAAIB KOHTPOIIO, a
TaKO)K BUKOPUCTAHHS Cy9aCHUX HaBUAJIbHO-TPEHYBAJIbHUX KOMILICKCIB.

VY BIAMOBIAHOCTI /10 KEPIBHUX JOKYMEHTIB T'a30IMMO3aXUCHUKH, SIK1 JOMYIICH]
710 poOOTH B 3aco0ax IHAMBIAyaldbHOTO 3axucTy opradiB auxanHa (mam 3130/),
yIOCKOHATIOIOTh CBOI HAaBMYKH B CHCTEMI CIY>KO00BO1 MiAroToBKH. IIpakTuuHi
3aHATTS 13 Ta30IMMO3aXMCHUKAMU MPOBOASTHCSA MPOTATOM KaJeHAAPHOTO POKY 3a
METOJMKOIO MPOBEJCHHS MPAKTUYHUX 3aHATH 13 Ta30/IMMO3aXUCHUKAMU: Ha CBIKOMY
MOBITPI — OJWH pa3 Ha Micillb Ta B TEIUIOJUMOKaMepax, TelioKkaMepax,
JUMOKaMepax, Ha TOJIITOHaX, CMyrax ICHUXOJOTIYHOI MiJArOTOBKM 1 HaBYajbHO-
TpenyBanbHUX KomIuiekcax ['J[3C — oauH pa3 Ha pik. be3ymMOBHO, SIKIIO MPOBECTH
aHadi3 KUIBKOCTI 3aHATh Ha CBDKOMY TMIOBITpl, L€ I[UIKOM JOCTaTHbO s
BJIOCKOHAJICHHSI BMiHb Ta HAaBHUYOK Ta30JMMO3aXHCHHKIB. AJie OCHOBHUH aKIIEHT
MIATOTOBKM  (TpeHyBaHb) Ta30AMMO3aXMCHUKIB Ma€ BIIOYBaTHCh B YMOBax
MaKCUMaJbHO HAOJIMKEHUX 1O pPEATbHUX YMOB TMOXEXI: BEIMKa KOHIIEHTPALs
MPOJIYKTIB TOPIHHA (AMMY), BHCOKa TeMIeparypa, MiJBUIIECHA BOJOTICTh Ta IHIII.
BiamoBinHO, TpeHyBaHHA B TEIUIOAMMOKAMeEpax 1 B HaBYAIbHO-TPEHYBAIHHUX
komruiekcax ['JI3C mig ra3oaMMo3axMCHUKIB OJIMH pa3 Ha pik, Oyae Oe33amnepedHo
HEJIOCTATHBO JUIS TIATPUMAHHS B HHUX TICHUXOJOTIYHOI TOTOBHOCTI 40 I B
EKCTpEeMaJbHUX CHUTYyalliaX, BUPOOJEHHS Ta MIATPUMKH TEIUIOBOI ajamnTallii, 1o
cipusie 30€peKEHHI0O HEOOXIMHOTO PIBHA iX Mpare3JaTHOCTI B YMOBax BHCOKOI
TEMIIEpaTypyu Ta BOJOTOCTI. A SKIIO BpaxyBaTH IO JESIKI MOXKEKHO-PATYBAIbHI
MIIPO3AUIM MarTh Maldy KUIBKICTh BUKIMKIB Ta dacy podotu B 3I30/] mimg uyac
JKBIAAIl HACTIAKIB HEOE3MEeYHUX MOJ1M, 1[I0 BUMOTY HEOOXITHO MEPErjsHyTH Ta
BJIOCKOHAJINTH BPAaxXxOBYIOYM BHUMOTH CBHOTOJICHHS: BIMCHKOBHU CTaH Ta HasSBHY
MarepiasibHO-TexHIuHy 0a3y ['J[3C. Sk mokaszye €BpoOmneuchbKUil TOCBIA MiATOTOBKH
ra30IMMO3aXHCHHUKIB TPEHYBaHHS BiIOYBAIOTHCS IO JBOX OCHOBHHMX IPHHITUIIAX
(yMoBax), sIk MOKa3aHo Ha puc. 1.
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YMOBH NIpOBeJ¢HHA TPEHYBAHb

“XOJIOOHUW" TUM | | “TAPSUYNI” UM

AN

TPEHYBAaIIbHI Tpenaxepu Borzesi moaym
CTEXKKHU KOHTEHHEPHOTO JHM + TeMIepaTypa
CTAI[IOHAPHOTO Ta THITY (B1JCYTHS
MOOLITBHOTO THITY TeMIIepaTypa)

Pucynok 1 — YM0oBM npoBe/ieHHSI TPEHYBaHb I'a30IUMO3aXNCHUKIB
B Kpainax €Bponeiicbkoro Cor3sy

BianoBigHO TpeHyBaHHS Ta30JMMO3aXMCHUKIB KpaiH €Bponericbkoro Coro3y
MPOBOJIATHCS B CYYACHUX TPEHYBAJIbHUX KOMILUIEKCAX CTAI[IOHAPHOTO Ta MOOUIBHOIO
tumy. TakoXX 3a JOMOMOTOI0 MPOrpamMHOTO 3a0€3MEUeHHs] MOKE BiI0YyBaTHUCh
TECTYBaHHA I'a30JJMMO3aXMCHUKA 3 METOK BU3HAYEHHS OTO MOYJIMBOCTI BUKOHAHHS
HaBaHTaXEHb, SKI BIAMNOBIAAIOTH yMOBaM TOXkexi. Ha chorogHi B HaBYaJIbHUX
3aknagax JICHC VYkpainu Ta B JesSKHUX TapHI30HaX CTBOPEHO TPEHYBaJbHI CTEKKU
CTAalllOHAPHOTO THUIY 3 BHUKOPUCTAHHSAM TeaTpalbHOIO AUMY (XOJOZHOIO JHUMY)
TAaKOXX € MOOUIbHUI TpeHaxep KoHTelHepHoro tuny MAW-Contaneranlage.
Halikpama curyanis monao 3a0e3leueHHs TpeHa)kepamMH KOHTEHHEPHOro THUILY
(6araToyHKITIOHATHHUI TpEHaXXEp Ta BOTHEBUW MOMYNIb) ISl TPOBEICHHS
TPEHYBaHb 13 3aCTOCYBAaHHSAM (Trapsiuuil 1UM), K s 3a3Ha4aB BUILE 11€ Y HaBYAJIbHUX
3aknanax ta I'Y JICHC VYkpainu y JIbBiBChKiil Ta [BaHO-@PpaHKIBCHKINA 00JACTSX.

Ha migcraBi BUKIAAEHOTO MNPONOHYETHCA JOCHIIUTA Ta OOIPYHTYBATH
HEOOXITHY KIJIbKICTh MNPAKTUYHHUX 3aHATh MJI1 TPEHYBaHb TIa30JIMMO3aXHCHUKIB
JNCHC VYkpainu B yMOBaxX MakCUMaJIbHO HAOMMKEHHUX /10 PEaTbHUX YMOB IMOXKEXKI, a
came Ha OaraTo(pyHKI[IOHAJIbHOMY TpEHakepl Ta BOTHEBOMY MOJYJII BPaxOBYIOUU
€BPOMNEHUCHKUN MOCB1I Ta BOEHHUM cTaH B YkpaiHi. OkpiM, TOTO MPOBOIUTHCS
JOCIIDKEHHSI 3 METOI0 TEeCTyBaHHS Ta30/IMMO3aXMCHUKA JUIsi BU3HAYEHHS MOTO
MOKJIMBOCTE BUKOHYBAaTH OMNEPATHBHI Jii B HENPUAATHOMY JUIS JUXaHHS
CepPEIOBHIII.

CIIUCOK BUKOPUCTAHUX J/KEPEJI

1. Hakaz MBC VYkpaiau Big 25.09.2023 poxy Ne780 “IIpo 3aTBepmxeHHS
MOPSIIKY OpraHizallii poOOTH OpraHiB YIpaBIIHHS Ta MiAPO3ILUTIB, 3aKJIaJiB OCBITH
cucremu JICHC mig gac miaAroToBKu 0COOOBOTO CKJIay, TaCiHHS MOXKEXK, JIKBIAAI]
HACJIJKIB HAJI3BHYAWHUX CHUTyallld Ta I1HIIUX HEOE3MeUYHUX TNOoAi B yMOBax
EeKCTpEMaJIbHUX TEeMIeparyp, 3aAUMJICHOCTI, 3ara3oBaHOCTi, PaJl0aKTUBHOTO,
XIMIYHOTO 3a0pyAHEHHS Ta 010J0TIYHOTO 3apaKEHHs ™.

2. Hakaz JCHC Vkpainu Big 27.06.2024 Ne680 “IIpo 3aTBepmkeHHS
METOJUYHUX PEKOMEH Il 3 MiAroToBku razoaumosaxucHukiB JJCHC Ykpainu™.
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3. Hakaz MHC Vkpainu Big 07.05.2007 poxy Ne312 “IIpo 3aTBepmkeHHs
[TpaBui Oe3neku mpaili B opranax i mijgposaiiax MHC”.

4. Haka3z JICHC VYkpainu Big 02.04.2024 poxy Ne375 “IIpo ocobGmauBOCTI
pearyBaHHsI Ha HaJA3BUYaiH1 CUTYaIlli M1 yac 30poiHOi arpecii”.

5. KoBamumua B.B., JIymp B.I., Ilapxomenko P.B. «OcHOBM miArOTOBKU
razoaumo3saxucHukay. JIsBiB: JIJIY BXKJI, 2015. 379 c.

6. Jlym B.I., Ilapxomenxko P.B., Jlym [.B. Amgam3 miaroTroBku
razonumo3axucHukiB JICHC VYkpainn Ta nUiaxu MiABUIICHHA 11 €QEeKTUBHOCTI
Tooicexcna besnexa: 36. nayk. npayws. Ne30. JIssi: JIAY BX]I, 2017. C. 114-125.

YK 355.588:358.4

CTAH TA IIEPCIIEKTHUBMU 3AIIPOBA/IZKEHHSA MI?KHAPOJIHUX
BIHCbKOBUX HOPMATHUBHUX JOKYMEHTIB 3A HAIIPSIMOM
MNOIIYKOBO-PATYBAJIBHOI JISIJIBHOCTI (PERSONNEL RECOVERY)
B 3BPOMHUX CUJIAX YKPATHH

P.M.Ayvro"; P.B. KopOﬂb €.1Kunir®, kmn, cue
Tonosne ynpaeninta depacasroi asiayii Minicmepcmea o6oponu Yrpainu,
2ITowykoso-psmysansha ma napawymuo-oecanmua ciyscoa Komandysanns
LHogimpsnux Cun 36pounux Cun Yepainu,
3Xap1<i60b7<u12 Hayionanvnuu ynieepcumem llogimpsanux Cun

HesBaxkarouu Ha CyTTeBY pi3HULIIO y chepax aisuibHOCTI 30poitHux Cun (3C)
Vkpainu Ta JlepxkaBHoi ciyxOu VYkpainu 3 HaazBuuaiiHux cutyanii (JACHC)
MUTaHHS NOLIYKOBO-pATYBajbHOTO 3a0e3nedyeHHs ([1P3) monboTiB aBialii € oHI€O 3
TOYOK TMEpeTUHy iXx (YHKIIA 1 3aBAaHb. YTOBHOBAXEHWM OpPraHOM BHKOHABYOL
BIIaJIM, IO 3JIMCHIOE peryioBaHHS mUTaHb [IP3 MmonboTiB Jep)kaBHOI aBiarlii,
BianoBigHO 10 IloBiTpsiHOrO KoOAekcy Ykpainu € MinicrepctBo o6oponu (MO)
Ykpainu.

B3aemocymicHicTh Ta edexktuBHa B3aemonis Mix 3C VYkpainm 1 JICHC 3
nutadb [IP3 monkoTiB JepkaBHOI aBiaiii B TEpIIy Yepry TIPYHTYEThCS Ha
JOTPUMAHHSM BCIMa Cy0’€KTaMU BUMOT YMHHUX HOPMATHUBHO-TIPABOBUX aKTIB 3a IIM
HanpsMoM. B 1boMy ceHCi HOpMaTthBHa 0a3a BHKOHYE CHCTEMOYTBOPIOIOUY
¢dyHKLII0, SKa 3a0e3Meuye €uHl MPUHIUIN 1 MPOLEIypHu aBlaliiHOTO MOIIYKY Ta
pATYBaHHS, PO3MOALT cep BIAMOBIAAIBHOCTI 1 3aBJlaHb MIXK Cy0’€KTaMH JIep>KaBHOL
aBiallii, BU3HAYa€ CTPYKTYpy 1 NOPSAIOK B3aEMO/IIi BCIX CKJIaIoBUX cuctemu [1P3.

[ToenHaHHs BIMCHKOBUX Ta IMBUIBHMX aCIEKTIB TONTYKOBO-PATYBAJIbHOT
nismbHOCT1 (Search and Rescue, Personnel Recovery) He € BUKIIOYEHHSM 1 IS
MDKHApOJIHOT HOPMATUBHOI 0a3u, 1o chOopMOBaHA TIEPEBAKHO JIOKyMEHTaMH OOH
(ICAO-IMO), €C ta HATO. Hanpuknan, HacranoBa ICAO-IMO 3 MixkHapOIHOTO
aBiaIiifHOTO 1 MOPCBHKOTO TIOIIYKY Ta pATYBaHHS (IAMSAR) MiCTUTh MOJOXEHHS
0JI0  OCOOJIMBOCTEH TOIIYKOBO-PATYBAILHOI MISUTBHOCTI TiJ] 4ac Ta B paiioHi
JIOKaJTbHUX BOEHHUX KOH(DIIKTIB, a TakthuyHa myoOumikaiis HATO ATP-10 miakom
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MPUCBAYEHA OpraHizamii Ta MPOBEACHHIO MONIYKOBO-PATYBAIBHUX pOOIT mMO3a
Mexxamu KoHDITIKTY (Search and Rescue).

AKTyaJbHICTb 3allPOBAPKCHHS MIDKHAPOJHUX HOPMATUBHUX JIOKYMEHTIB Ha
HaI[lOHAJIBLHOMY pIBHI 0a3yeThcsi Ha ToMy (QakTi, mo YkpaiHa € uwieHom OOH, a
TakoX Takux ii iHcTuTyin, sk ICAO 1 IMO. Lle nakianae nmesHi 3000B’s13aHHS 111010
3a0e3ne4YeHHs] BUKOHAHHS X BUMOT, 30kpemMa 3 [1P3 monpoTiB aBiailii y BU3BHaY€HOMY
paiioH1 BIATOBIJATLHOCTI.

[Tomixk Toro, cripsiMoBaHICTh YKpainu 10 HaOyTTs wieHcTBa B €C 1 HATO, mo
3aJIeKJIapOBaHa HAa 3aKOHOJABYOMY PiBHI, OyJie BUMaratu JOCATHEHHS HEOOXiJTHOTO
PIBHS B3a€EMOCYMICHOCTI, y TOMY YHCJI1 3 TUTaHb MOIITYKOBO-PATYBAIbHOI A1SIBHOCTI
(Personnel Recovery).

TakuMm YWHOM 3ampPOBAPKEHHS MDKHAPOJIHUX HOPMATUBHHUX JOKYMCHTIB 3
MOIIYKOBO-PATYBaJIbHOI NisiIbHOCTI y 3C YKpainu € ta Oyae HEoOX1JHOK YMOBOIO,
SK JUIsI BUKOHAHHS ICHYIOUMX MIDKHApPOJHHUX 3000B’s3aHb, TakK 1 JJIs1 HaOyTTA
yienctBa y HATO 1 €C.

B nomnoBimi HamaeThcs 3arajibHa XapaKTEPUCTHUKA OCHOBHUX MIKHAPOIHUX
nokymentie OOH [1] — [2], €C [3] 1 HATO [4] —[15] 3 muTadb MNOIIYKOBO-
paTyBaibHOI AisuibHOCTI (Search and Rescue, Personnel Recovery). HaBonsarbcest nani
[0JI0 JWHAMIKA PO3BUTKY MDKHApPOJHOI HOPMATHBHOI 0a3u 3 TMOIIYKOBO-
PATYBAIBHOI AISUTBHOCTI MPOTSATOM OCTAaHHIX JEeCATUNITh. Bu3HauaeThcs BKIaA
MIDXKHApOJHUX YCTAaHOB B iX PO3pPOOKY.

Po3kpuBaEeThCS 3MICT Ta CTPYKTypa MPOIECY 3alpoOBaPKCHHS MIDKHAPOIHUX
(BIiICBKOBMX) HOpPMAaTHBHUX JIOKyMEHTIB B 30poitHux Cunax VYkpainu. [laeTbcs
OIlIHKA CY4YaCHOTO CTaHy Ta OOTOBOPIOIOTHCS TIEPCIIEKTHBU 3aNPOBAKECHHS
MIKHApPOJIHUX JTOKYMEHTIB 3 MOUTYKOBO-PATYBAIbHOI MIsIbHOCTI B 30poiinnx Cunax
VYkpainu.

PoGnsThcst BHCHOBKM IIOAO JOMUIBHOCTI Ta NUISXIB  3alpOBaJKCHHS
MDKHApOJIHUX HOPMATHBHUX JIOKYMEHTIB 3a HANpSMOM IOIITYKOBO-PATYBaJIbHOT
nismeHOCTI B 3C Ykpainmu.

CIIMCOK BUKOPUCTAHMUX T’KEPEJI

1. Search and Rescue. Annex 12 to the Convention on International Civil
Aviation. ICAO. Eighth Edition. July 2004;

2. International Aeronautical And Maritime Search And Rescue (IAMSAR)
Manual Vol I- III Organization & Management. ICAO-IMO: 2022;

3. EU military concept for PR (EEAS(2017) 1287 REV 7). EU. 2017,

4. ACO Directive 080-101 PR in NATO Operations. 2015. 53 p.;

5. ACO Manual 080-071 PR in NATO Operations. 2016. 309 p.;

6. AJP-3.7. Allied Joint Doctrine for Recovery of Personnel in a Hostile
Environment. Edition A. Version 1. 2016. 38 p.;

7. APRP-3.3.7.2 Standardization of Reintegration. Edition A, Version 1.
October 2017;

8. APRP-3.3.7.4 PR Staffs Training Standard. Edition A, Version 1. 2020;
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9. APRP-3.3.7.5 The NATO Survival, Evasion, Resistance and Extraction
(SERE) Training Standard. Edition B, Version 1. February, 2024. 68 p.;

10. APRP-3.3.7.7 Vol. 1I- III, Ed. A Ver. 1 Personnel Recovery Tactics,
Techniques and Procedures. 2019;

11. APRP-3.3.7.9 Horse Collar/Rescue Strop Type Helicopter Hoisting Gear,
Ed.A,V.1, December 2021;

12. STANAG 7007 Covert search and rescue electronic systems. 2008;

13. ATP-10(D) - Search And Rescue. (STANAG 3552). NATO. 1995;

14. ATP-62 Combat Search and Rescue (CSAR) Ed.1,V.1,November 2000;

15. ATP-3.2.49.2.4 Ed. A. Ver. 1 Aerial recovery equipment and techniques
for helicopters. NATO. 2022.
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CEKNIIA 2
«OCOBJIMBOCTI 3ACTOCYBAHHSI 3ACOBIB I CIIOCOBIB
TACIHHS MOYKEXK TA JIKBIIALIT HACJIIIKIB HAI3BUYANHNAX
CUTYALIA B YMOBAX BOEHHOI'O CTAHY»

V]IK 614.84

AHAJII3 ONEPATUBHO-CJIYKBOBOI JISJIbHOCTI IIAPO3/LIIB
OIIEPATUBHO-PATYBAJIbHOI CJIYXKXBH XAPKIBCbKOI'O
I'APHI3OHY Y IIEPIO/J POCIMCBKOI AI'PECII

B.I'. Asemican, kano. mexu. nayk, ooyeum, HYI[3Y
FO.M. Cenuuxin, kxano. mexu. Hayx, npoghecop, HV1[3Y

B pe3ynbrati pocifickkoi arpecii, 3 mo4aTKy BeJICHHS aKTUBHUX OOHOBUX il 3
24 mororo 2022 poKy, OpraHu yNpaBlllHHA Ta MIAPO3AUIA ONEPATUBHO-PATYBAIBHOT
CIy>kOn XapKiBCbKOTO TapHI30HY MEPEBEICHO HAa TMOCUJICHUN PEXUM POOOTH Ta
(YHKLIOHYIOTH B PEKUMI1 BOEHHOTO CTaHy [1].

CrucnuM aHami30M, Ha TiACTaBl PO3IJsSAY KOHKPETHUX IMUTAHb, OOTPYHTYEMO,
SKMM YUHOM OpraHi3oBaHa Ta 31HCHIOBajiacsd ONEpPaTUBHO-CIYXOOBa ISUIBHICTH
JEP’KaBHOTO MOXKEKHO-PATYBaJIbHOTO 3arony Ne3 XapkiBcbkoro rapsizony OPC 113
(mam — 3-/{I1P3 abo 3arix), BUBHAYMM HEIOJIKH, TO3UTUBHUHN JOCBIJ Ta MPOMO3UIIIT
10JI0 MATOTOBKHU (DaxiBIIiB MOKEKHO-PIATYBAIBHO1 CIIPABH.

llepenanawmyeannsa cayxcou ma ynpagninHs 3a20HOM PAUOHY V 60ECHHUL YdAC
(nocuneHnHs: 4ep2o8ux 3MiH, nepegedeHHsi Ha O803MIHHULL 6apIaHm HeCIHHs CLyHcOU,
86€0eHHsI 000AMKOB0I MeXHIKU 8 ONepamueHuLl po3paxyHoK ma i.).

Cnyx6a 3-JI[IP3 Oyna mnepeBeneHa B J0OOBHI pEXuUM, B IiJIBAJIBHOMY
MPUMIIIEHH] YaCTUHU O0JIalITOBAHO MicCIle 1ITa0y 3aroHy, SIKUi 11J1071000BO 30MpaB
Ta 00po0JIAB i1H(pOpMalio 3 rojoBHOTO ynpasiiHHA (I'Y) Ta mignopsiakoBaHUX
iapo3auIiB (1HGOpPMAILIIO 100 YUCEIBHOCTI 0COOOBOrO CKJIaay, CTaHy TEXHIKU Ta
KUIBKOCTI 11 B MIAPO3JLJIaX Ta B ONEPAaTUBHOMY pO3paxyHKY, CTaH OyJiBellb YacTHH,
3a0e3neYeHHs KUTTEAISUTBHOCTI M1PO3/A1IIB (BomomocTavaHHs,
eJIeKTpo3a0e3eueHHs, TEeII0, 3a0e3MeUeHHs] 0COOOBOTO CKJIaAy DKEI Ta MUTHOKO
BOJIOI0), KUIBKICTh BHI3/IIB Ta iX MeTa, 301p iHpopMaIllii om0 3aay4eHHss 0COO0BOTO
CKJIafy, SIKuii OyB 3amissHUM 10 JikBigamii HaazBuuaiaux curyaiii (HC) B Hacmimok
BOpOXXHX 0OcTpiiB (iHMopMaIiis 30Mpaoch 3a JOMOMOTOI0 €JICKTPOHHOI MOIITH Ta
MeceHkepiB). Ueprosa 3Mina Oyma mepeBeaeHa Ha J00y depe3 ABi (B MiApO3Iiiaax
yepryBajd JBa Kapaynu, Oyna 3aJisHa Yycsi TexXHIKa sKa 3Haxoauwsach y
OTIEpaTUBHOMY PO3paxyHKy Ta B pesepmi. [Ipu uepryBaHHiI kapayiu TOIUISIN Ha
OCHOBHHI Ta pe3epBHUIA, Yepe3 100y BOHU MIHSIIU NTpU3HAUYCHHS) [2].

Ilopsoox 3anyuenui niopo3o0inie Xapxiecokozco 2apHIi30HYy Ha JNIKEI0ayio
nooicedc ma HACIiOKI8 HAIbOmMie ma 6oMoapOyeanHs ma 0OCMpIinie 3aIUUWUBCS MUM
JHce Yu 3MIHUBCAL.
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Poskman BWi3miB rapHi3oHy 3anuimmuBcs 0e3 3MiH, ajie BiH OyB MOCHIJICHHIA
PE3epBHUMH BIJIUIEHHAMH. 32 PAXyHOK BEJIMKOKO KIJIBKOCTI MOXKEX Ta PyWMHYBaHb
oJHOoYacHo, 1o dikBigamii HC Oymau 3aisH1 miapo3aiu 00J1acTi Ta 3B€JIEHOTO 3aroHy
JICHC VYxkpainu y Jlyrancekiit o6macti. Benuke HaBaHTakeHHs 11010 BUi3aiB Ha HC
Ta aBapii Oys0 3 MIBHIYHOI CTOPOHM MICTa, JIe 3HAXOAAThcs mimpo3aiau 3-/II1P3 a
came 18, 22, 5, 27, 36 JITIPY, 1 ne 3a no0y BijOyBasiocs oJHOYACHO /10 50 Mmoxex Ta
aBapiit. L1 migpo3ainu Oy MOCHIICHI, SK MIAPO3aiaMy MICTa, TakK 1 MiApO3/ijIaMu
3Benenoro 3arony JICHC Ykpainu y Jlyrancekiit o0xacTi.

Ocobnusocmi ynpasnints niopo30iiamu nio Yac 2aciiHs noAHceHc ma aikeioayii
Hacniokie bombapoysanb ma ob6Cmpinie, 8 yMo8ax 3a2po3u HAHEeCEeHHs NOBMOPHUX
yoapie abo HaseHoCMi Ha Micyi He DOENPUNACIE WO He PO3IPBATUCH.

3a yMOBH MOKJIMBOIO BHHUKHEHHS TOBTOPHHUX OOCTpPUIIB dYac BHi3Ay
MIIPO3AUTIIB 30UTbIUBCS BiJ 3-X 10 15 xBunuH. [lo mpuOyTTi 10 MICUsS BUKIUKY
HEOOX1THO OyJ0: MPOBECTH MONIYK OE3MEeYHUX MICIh Ta MOXJIMBUX YKPUTTIB ISt
0COOOBOT0O CKJaAy, TEXHIKM, UUISIXIB €Bakyallli Mpd MOBTOPHUX OOCTpiiax;
BU3HAYUTH HasBHICTb BHOyxo-HeOe3nmeunux mpeametiB (BHII) nHa wmicisx
MPOBECHHS POOIT, MOXKIIUBICTh iX JETOHAIlli, 3a0€3MeUnuTH poOOTY MIPOTEXHIKIB,
camepiB, OpraHi3yBaTH B3a€MOJII0 3 BHOyXo-TexHIYHOIO ciyx0Oor0 HITY MBC,
MOBEPHEHHS JI0 MiIPO3UTY Mpu oOCTpuIl Ha NUIAXy npsimyBaHHs a0 micis HC. Tlpu
MacOBaHUX OOCTpijaX Ta BEJIMKOI KUIBKOCTI MOXeX Oynu BBeaeH1 pezepBHi [lITabu
Ha TOXEXI1, TAKOXK JOJIATKOBO 3aJly4aBCcsi OCOOOBMH CKJIaJ onepaTuBHUX Ipyn 'Y
JUIsI KEPIBHUIITBA TACIHHAM IMOXKEX Ta MPOBEACHHS aBaplHO-pATYBaJIbHUX POOIT
(APP). 3a paxyHOK BeJMKOI KUIBKOCTI TOBiIOMJEHb Tpo mnoxexi 1a HC Oyno
nepeBeaeHo yepropy yactuny OJIC OKIl I'Y Ha mocuneHuil BapiaHT HECEHHS
ciyx0u. Y Xoil omepaTMBHUX [Id crocrepiraiacs cilabka KOOpJAWHallls BEIEHHS
paalooOMiHy i Yac 3aJly4€HHS BEJIMKOi KUIBKOCTI ONEpaTUBHO-PITYBAIBHHUX
PO3paxyHKIB Ha PI3HIA TEXHIIl I 4ac MacoBaHOro ooctpiny. OcoboBuii cKian,
sakui momydaBcs Ao Jikigamii HC, moBunen Oyrtu 3abesneuenuii Ha 100% Opone
3aXHCTOM (1I0JI0MH, OpoHexuIeTn) [3].

Pobomu, saxi ¢ ocnosnomy 006o0unocs euxonysamu nio yac 6uiz0ig: TaCIHHS
MOXKEX (B.4. MacIITaOHUX); po30ip 3aBaliiB 3a JOIMOMOTOI0 PYYHOT'O IHCTPYMEHTY Ta 3
BUKOPUCTAHHSAM 1HXKEHEPHOT TeXHIKU (MiAHMOMHI KpaHU, OyJbI03€pH, €KCKaBaTOPH,
neb6inku) po3minyBanHs BHII;, po306ip KOHCTpYKIIiH MONMIKOMHKEHUX Oy/iBelb Ha
BHUCOTaX; €BaKyallisi HACEJICHHS; JOCTaBKa I'yMaHITaApHUX BAHTAXIB; €KCTyMallis Tl
3aru0auX TpoMajsiH; 3a0e3MeUYeHHs] EJNEKTPOKUBIEHHSM 00 €KTIB KpPUTUYHOL
1H(DpaCTPYKTypH.

Hegiyum axisyie, wo siouysascs nio 4wac 6UKOHAHHSA poOIm 6 ocepeodKax
ypaoicenns: ¢axiBui nposeneHHs APP Ha BucoTi (Bepxojasu, alibMiHICTH, TOIIO);
canepy; inentudikaropu BHII; ¢daxiBui momeanyHoi MIATOTOBKH (HapameauK y
Kapaymi); kepiBHuku APP (cmemiamictu mo po30opy 3aBaniB); (axiBIB IS
3aKpiTUIeHHs OyAIBEIbHUX MaTepialiB (CTPOMATbLHUKH).

Sxi Oynu HeIOJIKH, 110 OYJI0 MO3UTUBHOTO Ta SIK1 MPOIO3HUIIli HAa MailOyTHE.

Henpomiku:
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nediuuT pATYBAIbHUX 3aC00iB (pATYBAJIbHUN KAMIOIIOH) 7Sl pOOOTH JIAHOK
I'13C;

OUTBIIICTh MAPO3AUIIB MicTa OOJAIITOBAHI HAWUTIPOCTIIIUMU YKPUTTSIMU JIJIs
0co00BOT0 CKJIay, 800 0COO0BUM CKJIa] YKPUBAETHCSI B HAUOIMAKINX OYTiBIISX;

BIJICYTHICTh MPOTHUIIOKEKHOTO BOJONOCTAYaHHS B OKPEMHUX paloHaX MicCTa,
HEMOXJIUBICTh T 131y 0 BOJOMMHUIN y 3B’S3KY 13 BIJCYTHICTIO OOJIAIITOBAHHUX
MICIIb JIJI 3a00py BOIH;

yekmagHenudt mia’izn o wmicug HC y 3B’s3Ky 13 3aBaiaMd  KOHCTPYKLIN
3pyiHOBaHUX Oy/iBeNb, 001PBAaHUMH JIHISIMU €IIEKTPOMEPEIK;

HEJOCTaTHICTh 3aC001B aepOPO3BIIKHM Ha MOXKexkax Ta nmposeaeHHi APP.

[103UTUBHUI JTOCBIL:

OHOBJICHO AaBTOMAPK MOXKEKHO-PATYBAIBHOT TEXHIKH OLIbII Cy4aCHUMU
3pa3KaMH 3 BEJIMKUM 00’ €MOM BOTHETACHUX PEUYOBUH

OTPUMAHO BEJIMKY KUIBKICTh €JIEKTPUYHOTO, T1IPABIIYHOIO, MHEBMATUYHOTO
001aTHAHHS;

OTPUMAHO MOTYKHI €JIEKTPOCTAaHIIIi, SIKI BUKOPUCTOBYBAJIUCH, SIK JJIs TOTPEO
MIPO3AUIIB TaK 1 111 00’ €KTIB KPUTUUHOI IHPPACTPYKTYPH;

MIOBHICTIO OHOBJICHO OOMOBHI OJIAT Ta CIIOPSAHKEHHS B MiAPO3a1IaX;

OTPUMaHI KOMIUIEKTH CY4acHOTO BEPXO0JIA3HOTO O0JIaIHAHHS Ta €KIMIPyBaHHS;

OTPUMAaHO BEJIMYE3HU J0CBi npu npoBenaeHHi APP (po306ip 3aBaiiB), raciHHS
MOXKEXK B yMOBax OOMOBUX JIii.

[Ipono3uinii 1040 MIATOTOBKM 3/100YBayiB BHINOi OCBITH B YHIBEPCUTETI
(HYLI3Y) no BukoHaHHA po0OIT yMOBax 00MoBHX 1M (BOEHHOI'O CTaHV):

BKJIFOYMTH J0 HABYAIBHHX TMpPOTpaM THTAaHHS 3 BUBYCHHS: CTPYKTYpPH
(YHKLIOHYBaHHA TapHI30HY Ta MOXEXKHO-PITYBAIBHUX MIAPO3IUIIB B yMOBax
BOEHHOTO CTaHy; OCOOJMBOCTEM oONEpaTUBHUX 1A MTIAPO3AUIIB I 4ac
O6oMOapayBaHb Ta OOCTPUTIB; XapaKTePUCTUK HaWO1IbIn po3noBctoxeHux BHII ta
Ooemnpuriacis;

OPUAUIATH OUIBITY yBary Mpu MiATOTOBII CIENIAICTIB IUBLILHOTO 3aXUCTy Ha
TaKi HAMpSIMKY: BEpXOJla3Ha MiAT0TOBKA, 1IeHTH(iKaIllisa cydyacHux 3pa3kiB BHII;

OHOBHTH MPOTPaMy MiATOTOBKHU CIIELIATICTIB Y HAIPSIMKY IIUBUILHOTO 3aXHUCTY,
JOMEIUIHOT MIATOTOBKH, XIMIYHOTO Ta pajialliiHOr0 KOHTPOJIIO.

CIIUCOK BUKOPUCTAHMUX TKEPEJI

1. AmnaniTuyHa JOBIJKa MPO MOXKEXKI1 Ta iX HACTHIAKK B YKpaiHi 3a 12 micsiiB
2021 POKY. [EnexTpoHHMi pecypc]. Pexum JOCTYIY:
https://idundcz.dsns.gov.ua/upload/5/3/8/5/7/5/2021-ctatuctuka-analitychna-dovidka-
pro-pojeji-122021.pdf.

2. AHamTHYHA JTOBIJKA MPO TMOXKEXK1 Ta X HACIIIKU B YKpaiHi 3a 12 MicsIiB
2022 POKY. [EnexkTpoHHMit pecypc]. Pexum JOCTYILY:
https://idundcz.dsns.gov.ua/upload/1/6/0/8/6/7/7/analitychna-dovidka-pro-pojeji-

122022.pdf.

3. AHamTHYHA JIOBIJKA PO IMOXKEXKI Ta X HACIIIKK B YKpaiHi 3a 12 MicsIiB
2023 POKY. [EnexkTpoHHMit pecypc]. Pexum JOCTYILY:
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https://idundcz.dsns.gov.ua/upload/1/6/0/8/6/7/7/analitychna-dovidka-pro-pojeji-
122022.pdf.

YK 614.84

HEOBXIHICTh YPAXYBAHHSI BIACTUBOCTEN BAHTAKIB TA
YMOB HABKOJUIITHBOT'O CEPEJOBMIIIA T YAC JIKBIIALIT

HOXEK HA TPAHCIIOPTI

O.1. boeamos, k.m.H., Ooyenm, 3a8. Kag., XapxiecoKuil HAYiOHATbHUL
asmomo0inbHO-00podicHill yHigepcumem, Xapkis, Ykpaina,

O.M. Posinos, k.m.H., 0oyenm, 0oy. kagh., XapKiecoKuil HayioHAIbHULL
asmomooiIbHO-00podicHill YHigepcumem, Xapkie, Ykpaina

3abe3nedyeHHs XKUTTEAISIIBHOCTI HAIIOT KpaiHU BayKKO YSIBUTH 0e3
TpaHCHOPTHOT Tanmy3l. Y ctarti 21 [1] BU3HaueHo CKJIaa TPaHCIOPTHOT CUCTEMU

Ykpainu:
[ ]

°
°
°
°
°
°
°
°
°
B

2].

TPaHCHOPT 3arajlbHOr0 KOPUCTYBAaHHS:
3aJI13HAYHUN;

MOPCBHKHH;

PIYKOBUI;

aBTOMOOUILHHIA;

aBlaIiiHUN,

MICBKUH €1eKTPOTPaHCHOPT (Y TOMY YUCI1 METPOIOIITEH);
MIPOMHUCIIOBUIN 3aJII3HUYHHUMN TPAHCIIOPT;

BIJIOMYHI TPAHCIIOPT;

TpyOONPOBIIHUI TPAHCIOPT;

Ta6J'II/ILIi 1 HAaBCACHO INOKA3HUKU BAHTAXKOIICPECBC3CHL B pralHl OCHOBHHMHU BUJaMH TPAHCIIOPTY

Tadoauus 1 — [oka3HUKH CNiBBIAHONIEHHS NepeBe3eHNX BAHTAKIB 32 BUAAMM
TPAHCHOPTY YKpaiHH

138'8(‘;-----,----

80,00
70,00
60,00
50,00
40,00

30,00 B B w= mm
20,00
10,00

0,00

2012 2013 2014 2015 2016 2017 2018 2019 2020
m TpybonposigHun 5,76 569 5,12 550 582 6,17 573 6,12 5,12

BigcoTok Bia 3aranbHoro
BaHTaxonepeBeseHHs, %

H ABialiiHWIA 0,010 0,00 000 0,00 000 0,00 001 001 0,005

AstomobineHuin 56,45 56,95 68,06 57,71 59,17 60,33 63,10 62,29 64,79
= PiukoBui 0,19 013 0,16 0,18 0,20 020 0,19 0,22 0,20
= Mopcbkui 0,15 0,5 0,14 0,19 017 0,22 0,10 0,12 0,10

= 3ani3HNYHUIA 37,44 37,08 36,51 36,43 34,64 33,18 30,88 31,26 29,79
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[lepemimieHHs1 BaHTaXKIB HE3aJEKHO BiJ BUJIB TPAHCIOPTY 3aBXKIU MOB’S3aHO
3 PU3UKOM BHHHMKHEHHS TMOXKEX Ta BHUOYXIB, SIKHW 3aJIeKUTh BiJ BJIACTUBOCTEU
BaHTaxy. Ilinm BmacTuBocTSIMH OylneMO BBaKaTW 3JaTHICTh BaHTaXy TOPITH,
YTBOPIOBATH TOPIOY1 CYMIIIl HE3aJIEKHO BIJ iX arperaTHOro CTaHy, BUIIapOBYBAaTHCH
Ta BUTIKATH Yepe3 HENIJILHOCTI a00 Mij Yac MOpymeHb TePMETUIHOCTI TapH.

[lin yac TpaHCTIOPTYBaHHS BaHTaXIB MPallIBHUKUA MIANPUEMCTB TPAHCIOPTY
MTOBUHHI 3a0€3MEUYUTH HOTO OXOPOHY Ta MPOBOJUTH IMPOTHUIOXKEKHI MPOQIIaKTHIHI
poOOTH Ta KOHTPOJIIOBATH BUKOHAHHS BCTAHOBJICHUX BUMOT TMOXEXHOI Oe3rneku [1].
Ha TtpaHcmopTHI MiANPHUEMCTBA TaKOXK TIOKJIANAIOThCS  3a7adi  BXKUBAHHS
HEBIIKJIAIHUX 3aXOJiB IS JIKBIJAIl HACHIAKIB CTHXIMHOIO JINXa, OJHHUM 3 SIKHX €
Mo’Kexa, aBapiit Ta karactpod, K1 MPU3BENH 0 MOPYILICHHS poOoTH TpaHcmopty [1].

30 cepmus 2018 poky B 3aximHiii yactuHi MenbOypHa (ABCTpalis) i dac
3aBaHTaXyBaHHS MPOAYKI(li B aBTOLIMCTEPHU CTAJIACh MOXKEKa HA XIMIYHOMY 3aBOJI.
[Toxkexxy Baanoch JOKadi3yBaTH, MPOTE TACIHHIO TIOXKEX1 3aBakalid BUOYXH 3
allETOHOM Ta aleTUJICHOM, SIKI OYJIM y CKJIaJICBKUX NMpUMIlIeHHsIX. J{s raciHHs Oyso
3anistHo Outbiie 120 cmiBpOOITHUKIB TMOXKEXKHOTO JernaptameHty Ta 30 oJuHUIb
TeXHIKH. 3a 4 TOAWMHU TMONIMPEHHS TOXKEXI Ha TEpPUTOpii MiaIpHEMCTBA OYIO0
3YNMUHEHO. B CKJIaJIChKUX TMPUMIMIEHHSX TaciHHIO 3aBa)kKall HOBOYTBOPIOBAHHI
BUTOKH I1apiB alleTOHY Ta alleTUJICHY, K1 )KUBUJIM Cepli HOBUX BUOYXIB.

3a cBoiMU (HI3UYHUMH BIACTHUBOCTSIMH AllETOH PO3YMHIOETHCS BOJII, allETUJICH
100pe pO3UMHIOETHCS Y alleTOH1. TakuM YMHOM, IiJT 4ac MOXKeXi CKJIagach CUTYyaIlis,
KOJIM Y B3a€EMO/I1F0 MOTJIM BCTYNHUTH MApOTra30Bl CyMillll alleTOHY, alleTHJIEHY Ta MapiB
BOJIM, fKa BUJUIMJACH IIiJI 4Yac TacCIHHS TOXEXIi, [0 MPHU3BEIO JI0 3HAYHOTO
30UIBIICHHS! BUOYXOIMOXKEKHUX KOHIEHTpauid. Ciijl TakoX BIAMITUTH, IO Mapu
alleTOHY Ba)K4l 3a MOBITPS Ta MOXKYTh NEPEMINIYBATHCHh HaJ IMOBEPXHEK 3E€MHOI
MMOBEPXHi, TIPHU IIbOMY MOKJIMBE TUCTAHIIIMHE CITajlaxXyBaHHSI.

Hpyry rpymy MOXIMBOI BHOYXOMOXXKEKOHEOE3MEeKHM Ha TPaHCIOPTI MOXKHA
BU3HAYUTH TAKOIO, B K BHUKOPHUCTOBYETHCS XOJIOAMWIbHE oOnagHaHHsA. OCHOBHOIO
PEYOBHHOIO B CHCTEMI, 32 PaxyHOK SKOI OTPUMYETHCS €(EKT OXOJIOKEHHS, €
xoJnonareHT. Lle peuoBrHa, sika MPOXOIUTH MO JIHISAM 1 IEPEXOIUTH 3 PIIKOTO CTaHy
JI0 Ta30MOo/I0HOTO, TIOTIM KOHJEHCYETCS 1 TaK 3HOB.

Pucynok 1 — Iloxexa nojaynpuuena-pedppusxeparopa
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23 ciyas 2021 poxky y Huinpi (YkpaiHa) 3aropiBcsi MNOJyNpUYer-
pedpmwkeparop. ParyBansHuky 3a 30 XBUIMH JIOKai3yBalH, a 1€ 4epe3 6 XBUIMH
MOBHICTIO JTKBIIyBaJIM TOXEXy. [lomepeaHp0 NPUYMHOIO CTalo XOJIOAMIBHE
oOJaiHaHHs, pO3repMeTH3allii CHCTEMH 3 BATOKOM XOJIOJareHTy He BUHHUKIIO.

Ockinbku YKpaiHa pyXaeTbes MUIBIXOM BCTYITy A0 €BPOIMEHCHKOTO COI03Y, TO
B1J10YBa€ThCS IMIJIEMEHTAIllsl €BPONMEUCHKUX CTAHJAPTIB Ta MIXKHAPOJIHUX MPABOBUX
HOPM.

B 2023 pomi Areniiis 3 MTUTaHb OXOPOHW HaBKOJUIIHKOTO cepenopuia (EPA)
BBesIO (enmepanbHi npunrcu A2L, sKi BUMararTh BiJl BUPOOHHKIB 10 ciuds 2025
POKYy BHKOPHMCTOBYBATH JIETKO3aMMHCTI xosomareHtu, Taki sk A2L a6o A3. Ili
XoJIogareHT 3aimmcti (Tabm. 2, Tabm. 3). Jlo 3aidMHMCTHX XO0JI0JareHTiB
BiTHOCATHCS ra3u, siki BAKOPUCTOBYIOTH Yy cucTtemax Heating, Ventilation, & Air
Conditioning HVACR, Ta siki 3naTHi Jierko cnajaxuytu. [Ipukiaanamu € R-290
(mpoman, kaac A3), R-152a (kmac A2) Ta R-32 (kmac A2L). Taki xoJsionareHTu
miamaaaTs 10 kiaacudikamii A2L, A2 abo A3 Ta IMPOKO BIJOMI CBOEIO
eHeproe(eKTUBHICTIO Ta HU3bKUM BILUIMBOM HA HABKOJIUIIIHE CEPEIOBUIIIE.

Ta6nuns 2 — Knacudikauis rpyn 6e3nexku xXoJ101areHTiB

ITigBuIIeHa
S A3 B3
BOTHEHEOE3IIEKa
3HMKeHa A2 B2
BOTHEHEOE3IIEKa A2t B2L!
HeposnoBcromkenu
p \ A Al Bl
ST TIOJTyM 5T
3HIDKEHA [TigBumena
TOKCUYHICTH TOKCUYHICTD

[Tpum. 1- A2L u B2L — XonogareHT! 3 NOHMKEHOI0 BOIHEHEOE3NEKOI Ta MaKCUMAJIbHOIO
mBuAKICTIO TopiHHs <0,10 m/cek.

Tadoauus 3 — Posnoain JATII 3a Bugamu Texnivunx Hecipapuocreii T3

Knac Al - Kaac A2L - Kaac A3 -
He3alMuCTi caa003aMMuCTi Jerko3amimMucTi
P-22 P-1234yf R-170 (eTan)
P-134A P-12343e R-290 (mponan)
P-407C P-32 R-600 (0yTan)
P-410A P-447A R-600A (i300yTan)
P-450A P-4526
P-513A P-454A
P-454b

o xosonarentiB rpynu AZ2L HamexaTh HETOKCHYHI XoJogareHTH (A),
BorHeHebOe3neydi (2), 3 Husbkow mmBUAKICTIO TopiHHA(L). Xomomarentn A2L
XapaKTePU3yIThCSI HU3bKOIO 3aIMUCTICTIO Ta HU3BKOIO TOKCUYHICTIO, 110 POOUTH iX
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Ounplr O€3MeYHUMHU Ta EKOJOTIYHO YHCTHMHM IIiJi 4aC BHUKOPUCTaHHA B yMOBax
riodanpHOro moteminag. Jlo ckiany xosnomarentiB A2L Hanexarts: R-1234yf, R-
1234ze, R-32, R-447A, R-452B, R-454A, R-454B, R-454C u R-455A.

Jlo xoJiogareHTiB rpynu A3 HajgexaTh HETOKCHMYHI (A) 3 BHCOKOIO
zaitmucticTio (3). Xomomarentu A3, taki gk nponan (R290) ta i306yran (R600a), €
JIETKO3aMMHUCTHUMHU Ta BBAXKAIOTHCS HABITh OUIBII €KOJIOTIYHO YHuCTHMU, HIXK A2L. Jlo
xoyiogareHTiB kiacy A3 Bxonarsk R-170 (eran), R-290 (npomnan), R-600 (Oyrtan) Ta R-
600A (i300yTan).

Buxonsumn 3 aHanizy pedoBHH, SKI MEPEMILIYIOTbCS 3ac00aMU TPaHCHOPTHOT
CUCTeMH YKpaiHM MO>XHa 3pOOWTH BHCHOBOK, IIO JESKI 3 HHUX SIBISIOTH COOOIO
3arpo3y 3 TOYKH 30py BHOyxomokexoneOesmeku. Ilim dac raciHHS Ta JikBigarii
MOXKEXK, B SKUX OCpyTh Y4acCTh PO3TJISHYTI B HABEICHHUX NPUKIAIAaX PEUOBUHU, HE
BUKJIIOYEHO BUHUKHEHHS YCKIIAQJIHIOIOYMX raciHHs ¢aktopiB. Jlo Takux QaxTopis
MO>KHA BIJTHECTH JIESIKI:

— penbed MiCIIEBOCTI,

— XapakTep Ta CKIaj IPyHTY;

— 1I0pa poKy;

— HasIBHICTb ONA/IB;

— MIBUAKICTD MOBITPSIHUX Mac;

— BOJIOTICTh TIOBITPSI;

— BIJICYTHICTh BHYEPITHOI 1H(POpPMAILl HI0JI0 XapaKTEPUCTHK 1 BIACTHUBOCTEM
BaHTaXY.

3 ypaxyBaHHSIM OCOOJIMBOCTEH yMOB IEpPEBE3CHHS Ta HaBeACHUX (HaKTOPiB
MOTIEPETHHO MOKHA 3alIPOMIOHYBATH HACTYITHE:

— 3000B’513aTH MEPEBI3ZHUKIB TOTPUMYBATUCh MTPABUJI MapKyBaHHs BaHTaXiB Ta
cnoBiuryBat opranu Ta migpo3aumm  JCHC mnpo MapmpyT chuigyBaHHS —Ta
0COOJIMBOCTI BAaHTAXKY;

— MiJ Y9ac TaciHHS IMOXEX BPaXOBYBATHU PeNibe(d MICIIEBOCTI JJisi 3aM00iraHHs
MOIIMPEHHS MOXKEX1 Ta BUKITIOUEHHS B3a€MO/I1i BAHTaXY, SIKUI pO3repMEeTH3yBaBCA, 3
(dakTOpamMu Ta YMHHUKAMHU, SIK1 IPUCKOPSATH YU MOIIUPSTH OXKEKY;

— BPaxOBYBAaTH BJIACTMBOCTI BAHTAXY IIiJl YaC TAaCIHHS MOXKEXK1 3 ypaxXyBaHHIM
MOPH POKY, OIAJIIB, BOJIOTOCTI Ta MIBUIAKOCTI MOBITPS, K1 MOXKYTh CIIPHUSITH PO3BUTKY
MacTabiB MOXKEXKI.

CIIMCOK BUKOPUCTAHHUX JIZKEPEJI
1. IIpo tpancnopt: 3akon Ykpainu Big 10.11.1994 p. Ne 232/94-BP: cranom Ha
28 tpaB. 2024 p. URL: https://zakon.rada.gov.ua/laws/show/232/94-sp#Text (nata
3BepHeHHs: 18.09.2024).
2. Volume of freight transportation by type of carrier. URL:
https://www.ukrstat.gov.ua/operativ/operativ2021/tr/tr_rik/opvvt 95 20 ue.xlsx.
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YK 351.861

OCOBJIUBOCTI ONTIEPATUBHUX JIA HA TEPUTOPISIX, IIIO
HNOTPAILUIAIOTH Y 30HY APTUJIEPIHCHKUX OBCTPLIIIB, PAKETHUX
TA ABIAIIIHHUX YJIAPIB, YIAPIB BE3NIJIOTHUX JITAJTBHUX
ATIAPATIB, YIAPIB PEAKTUBHUMHM CUCTEMAMM 3AJIIIOBOI'O
BOTI'HIO 1] YAC 3BPOMHOI AT'PECII

11.1O. bopoouu, k.m.H., ooyenm, Hayionanvnuii ynieepcumem yugiioHo20
3axucmy Yxpainu,
P.1. [loneononos, 3006ysau suwoi oceimu, HY1]3 Yrpainu

[TocagoBi ocobu onepatuBHO-uyeproBoi ciyxou JCHC, onepatuBHO-
KOOPJIMHALIMHUX 1IEHTP1B TepuTopianbHux opraniB JJCHC 3a1iiCHIOIOTS:

- TIOCTIMHUI MOHITOPUHT MOBITPSHOTO MPOCTOPY Ha TepuTopii YKpaiHnu 3a
JIOTIOMOT'OI0 aBTOMAaTU30BaHUX T1JICUCTEM B1IOOPaKEHHS BIJOMOCTEN MPO MOBITPSIHY
00CTaHOBKY ISl BCTAHOBJIGHHS WMOBIPHOT KIJTBKOCTI Ta 4acy MiAJbOTY 3aco0iB
MOBITPSHOTO Hamamy;

- HeraifHe 1H(GOpPMYBaHHs OpraHiB yrpasiinHg Ta miapo3aute OPC 13 momno
3arpo3u 3acTOCYBAaHHS 3acO0IB MOBITPSHOTO Hamaay i BiABEIEHHS 0COOOBOIO
CKJIaZy B O€3MedHe MicCIIe.

Opranu ynpasmiHHg Ta niapo3aum OPC 13 BUKOHYIOTH 3aBIaHHA 32
MPU3HAYEHHSIM Yy HACEJICHHX MyHKTaxX Ta/ab0 Ha TEpPUTOPIAX, M0 HNOTPAIIISAIOTH Y
30Hy OOCTpUIIB MiJl 4ac 30poiHO1 arpecii, 13 JOTpUMaHHSAM OCOOOBHM CKJIaJOM
JIOIATKOBUX 3aXOJIIB O€3MEKH 3 ypaxyBaHHSM CUTYyallii, o ckianacs Ha micii HC,
MOXkeXk1, HeOe3MEeUHO1 MO/I1i, OB’ A3aH0i 3 00CTpiIaMHU.

Oco6oBuii cknazn migpozautie OPC 113 mixg yac pearyBanns na HC, moxexi,
Hebesneuni nofii, mpoBeaeHHss APIHP 060B’s13k0BO OBMHEH 3aCTOCOBYBATH 3ac0o0U
Oponezaxucty  (OpoHemogoMHu,  OpOHEXKHWICTH) Ta  OyTh  3a0e3leueHUi
IHIUBITyaIbHUMH anTeYKaMH 1 TYpHIKETaMH, a MOXKEKHO-PATYBAIbHI Ta aBapiiHO-
pPATYBaJIbHI TPaHCHOPTHI 3acoOM TMOBHHHI OYTH YKOMIUIEKTOBAHI MEIUYHUMHU
VKJIaJKaMH 1 METUYHUMU HOIIIAMH.

I[Tix wac opranizaiii 3axofiB 3 pearyBanHs Ha HC, moxexi, HeOe3meuHi momii
opranu ymnpasiiHHa Ta migpo3aum OPC L3 3aiiicHio0TE 00MiH iHpOpMAaILi€o 3
nigpo3aiiamu  30porHux  Cun  VYkpainu, HamionaneHoi momiuii  Ykpainw,
HanionansHoi rBapaii Ykpainu, Jlep:kaBHOI NPUKOPIOHHOI cioy:kOM YKpaiHu Ta
MICIICBUMH OpraHaMHd BWKOHABUOI BJIAJM Y BH3HAYCHUX 30HAX OIEPATHBHOTO
pearyBanHs Teputopianbaux opradis JICHC mono:

- TIJKOHTPOJBHOCTI HACEJeHMX IMYHKTIB 1 TEpPUTOPIA Ta ONEepaTHUBHOI
00CTaHOBKH B paiioHaX iX pO3TaIllyBaHHS;

- YTOYHEHHS MicCIlb (paliOHIB) BEJEHHS apTHIIEPINCHKUX OOCTPLIIB, pAKETHUX
Ta aBlalliiHUX yJapiB, ynAapiB O€3MUIOTHUX JITAJIBHHUX arapaTiB, yaapiB
PEaKTUBHUMHU CHCTEMaMH 3aJIMIOBOTO BOTHIO, MIHYBaHHS TEpUTOpii Ta BUIU
030pO€HHS, TII0 KMOBIPHO MOXKYTh OyTH BUKOPHUCTaH1 (apTHiIepis, pakeTH, O€3MiI0THI
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JITallbHI anapatu, CTpiienbKa 30posi);

- MOXJIMBOCTI BHKOHaHHS 3aBJaHb 3a MpU3HaueHHAM miapo3ainamu OPC
[13, ypaxoByrouu O€3MEKOBY CHUTYyallll0 B HACEJICHOMY IyHKTI a00 Ha TEepUTOpii,
xapaktep HC, noxexi, HeOe3neuHoi Mmo/ii, 3arpo3y iX po3MOBCIOKEHHS Ha 00’ €KTU
KPUTUYHOI 1HPPACTPYKTYpU Ta 3a0€3MEUCHHS KUTTETISIBHOCTI, MOXJIUBI PU3UKH
JUTSL KUTTS JIHOJIEH;

- yTOUHEHHs O€3MeYHUX MapUIpyTiB (OCHOBHHUH 1 3amacHUi) MepecyBaHHS
nigpo3aitie OPC 113 no micup BunukaeHHss HC, moskexi, HeOe3meuHoi mo/ii.

OtpumaBmu iHpopmariito npo BuHukHeHHsT HC, moskexi, HeOe3neyHoi moii
kepiBauK migposainy OPC L3, y paiioni Buizgy sikoro cramacs HC, moxexa,
HeOe3MeuHa Mojisl, yTOUHIOE ONEepaTUBHY OOCTaHOBKY, PO3TAllyBaHHS HAWOIMKYIMX
70 Miclsl BHUKJIHKY 3aKJaJiB OXOPOHHM 3A0pOB’s (IIyHKTIB HaJaHHSI MEIUYHOI
JIOTIOMOTH) Ta MpUKUMAE PIlIEHHS 010 BUI3AY HIAMOPSAKOBAHUX CHJI 1 3aCO0IB JI0
micisg HC, moskexi, HeOe3meyHoi nomii.

3ajie’kHo Bij BijicTaHl 10 Micig BuHMkHeHHS HC, moxkexi, HeOe3neuHoi momaii
3a pimeHHAM KepiBHuka miaposauty OPC 13 ocoOoBuii ckimam i TeXHIKa MOXYTb
nepedyBaTu B IMYHKTI MOCTIHHOI IUCIIOKAIli B TOTOBHOCTI JI0 BHi3dy (Ha mepioj
oOCTpUTIB - B YKpUTTI) a00 3AIHCHUTH MEPECyBaHHS 10 HAUOMMKUMUX O€3MEUHHX
pationiB. [Ipo npuitasTe pimenns kepiBHUK mipo3aity OPC 113 Heraiino (mpotsirom
10 xBunuH) 1HQOpMYye 3acob0amMu 3B’SI3KY OINEPATUBHO-KOOPJIWHALIMHUIA IIEHTP
teputopiansHoro oprany JICHC.

PearyBannss nwa HC, mnoxexi, HeOesneuni mnomii, mnpoeneHus APIHP,
pO3MiHyBaHHs (IyMaHITapHOTO PO3MIHYBaHHS), €BaKyallll0 Ta >KUTTE€3a0e3MeUEHHS
HACEJEHHS, JIOCTaBKy TIyMaHITapHOI JOMOMOTrM (TYMaHITapHUX  BaHTaXIB),
3a0e3neueHHs] (DYHKI[IOHYBAHHSI MyHKTIB HAJaHHS JOMOMOTM HACEJICHHIO, HaJlaHHS
JOMEIUYHOI Ta MCUXOJIOTIYHOI JOMOMOTH MOCTPAXKIAINM, 3a0€3MeUeHHsT aBapiiHUM
EJIEKTPOKUBIICHHSAM 00’ €KTIB KPUTUYHOI 1HOPACTPYKTYPH, BIIHOBIIOBAIbHI POOOTH
Ta obmamrtyBaHHa doprudikaniiitaux crnopyn miapo3aimm OPC L3 3mpiiicHIOOTH Y
MIIKOHTPOJIBHUX HACEIICHUX MyHKTaX 1 TEPUTOPISIX:

- 32 YMOBH BIJICYTHOCTI 3arpO3H KHUTTIO 1 3I0POB 10 0COOOBOTO CKIIATY;

- 'y Blaemonii 3 migposauiamu 30poitHnx Cun Ykpainu, HamionansHOT
noimii Ykpainu, HarionanbsHoi reapaii Ykpainu, JlepaBHOT TPUKOPIOHHOT CITy>KOU
VYkpainu Ta MiClIeBUMU OpraHaMu BUKOHABUO1 BN,

- 3a yMOoBM cymnpoBojukeHHs migposzauty OPC 13 mpeacraBHuKamu
miapo3auniB 30poitnux Cun Ykpainu, HamionansHoi nmomimii Ykpainu, HarionaasHot
reapaii Ykpainu, [lep>kaBHOi NMPUKOPAOHHOI CIyxO0M YKpaiHM B pa3l BUKOHAHHS
3aBJaHb 3a MPU3HAYEHHSM Y pailoHax (Ha TEpUTOPIsX), A€ MONKIUBA [ISJIbHICTH
JTUBEPCIHHO-PO3BIAYBAILHUX TPy MPOTUBHUKA.

VY pasi HasgBHOCTI iHOpMAaIIl TIPO 3arpo3y >KUTTIO HACEJIEHHS 3a PIIICHHSAM
kepiBauKa miapo3ainy OPC 113 pearysanns na HC, nmoxkexi, HeOe3neuH1 moaii Moxe
3MIMCHIOBATHCSA B YMOBAX IMIIBUIIIEHOTO PU3UKY Ta HEOE3MEKH ISl KUTTS 1 3I0POB s
0COOOBOTO CKIIay.

Jlst oiHKM OOCTAHOBKHM Ta MPUUHATTS 3aXOJIB pearyBaHHS MICIs 00CTpiTy
nepioueprono 1o Mmicis BunukHeHHS HC, mokexi, HeOe3meuHo1 moii 3aIeKHO Bi
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0€3IMeKOBOi CUTYyaIlii MOXKe BUIKPKATH OJHE BIIIIJICHHS HAa YOJI 13 CTapIiol 3a
nocazorw ocoboro, sika nepedyBae B migpo3aini OPC I3, micias 4doro mpuiimae
pIIlIEHHsS] IIOJAO0 PATYBaHHS JIOJEH, TaciHHS TMoXexi, mpoeaeHHs APIHP Ta
HEOOX1THOCTI 3a7Ty4YeHHSI OCHOBHUX 1 JI0JIAaTKOBUX CHJI Ta 3aCO01B.

VY pazi HeoOximHOCTI 10 Micil BuHUKHeHHs HC, moxexi, HeOe3neyHoi moii,
CIPUYMHEHOI 00CTpiiamMu, 3a pIIIEHHSM KepiBHUKaA TeputopianbHoro oprany JJCHC
ab0 KepiBHUKA palOHHOTO ympaiiHHS TepuropianbHoro oprany JCHC MoxyTb
HAIPABIIATUCS BIJMIOBIIHI MOOLITBHI ONIEPaTUBHI TPYIIH.

[Ti7 yac mpoBeAeHHS PO3BIAKU JOAATKOBO BU3HAYAIOTH:

- Oe3meuHi Micus A PO3MIMICHHA TMOXEKHO-PITYBaJIbHOI (aBapiitHO-
PATYBaJIbHOT) TEXHIKH;

-  TUIAXW €BaKyallii Ta MOXJIMBI MICISI JIJIT YKPHUTTS 0COOOBOTO CKJIamy Ha
BUITAJI0OK MTOBTOPHOTO 0OCTpLTY (3aXMCHI CHOPYIH, HAUIPOCTIII YKPUTTS, M1BAJIbHI
MPUMIIIIEHHS Ta 3aryI0JIeH] CIOPY AU, PEIbe(d MICIIEBOCTI);

- wmagsHicTh BHII na miciu mikBigamii HC, moxkexi, Hebe3neuHoi moii.

Kepisuuk miaposainy OPC 13 mig yac BUKOHAHHS 3aB/IaHb 3a NMPU3HAYCHHSM,
MOTPAIJISAIOUN i OOCTPLNI, YKUBA€E 3aXOIB 1100 HETAaWHOTO BUI3MYy MiAPO3IUTY 13
30HU OOCTpuIy B Oe3reuHe micile (Ha BIAKpUTIN Teputopii - He Ommkue 500 M Bixg
30HU OOCTpiTY), @ B pa3i HEMOKIIMBOCTI OPraHI30BYE YKPUTTS 0COOOBOTO CKJIady 1
TEeXHIKKM Ha MicueBocTi. [Ipo ob6cTaHOBKY, 10 cKianacs, KepiBHUK miapo3ainy OPC
13 nomoBijae A0 ONEpaTUBHO-KOOPAMHAIIMHOTO UEHTPY TEPUTOPIAIBLHOIO OpraHy
JICHC Ta nie 3 ypaxyBaHHAM Horo iHdopMaillii po 3arpo3y 3acTOCyBaHHs 3ac00iB
MOBITPSIHOTO HaMamy.

[TepecyBanns migpozaity OPC 113 nmo wmicis BunukHenHss HC, mnoxexi,
HeOe3neyHoi MOoAll  3A1HMCHIOETbCS — Oe3neyHuM  mapuipytoM. Ha  Bumanok
Herepea0auyyBaHOT 3MIHM OMNEPAaTHBHOI OOCTAHOBKM MiJ 4Yac pyXy BU3HAYAETHCA
3allaCHUM MapIIpyT.

Texnika Mae pyxatucsi 31 30UIBIIEHOI0 TUCTAHIIEID MK TPAHCTIOPTHUMU
3acobamu. Ilin vac mepecyBaHHA, SK TPaBHIIO, BUOMPAIOTHCS JOPOTH 3 TBEPAUM
MOKPUTTSM, MIHIMI3YETHCSI KUTBKICTh 3yMMHOK TEXHIKM Ta MEPEMIIIEHHS 0COOOBOTO
CKJIamy.

[lepecyBaHHSI TEXHIKH TPYHTOBUMH Ta JIICOBUMH JOPOTaMHU 3I1HCHIOETHCS, 32
HEOOX1THOCTI, y cympoBoai mporexHiyHux migpo3ainie OPC 113, migposminis
BUOYXOTEXHIYHOI ci1y0u HamionaneHoi nomiuii Ykpainu ado 1HKEHEpPHO-CAepHUX
niapo3aiiB 30porinux Cun YkpaiHu.

CIIUCOK BUKOPUCTAHMUX T’KEPEJI
OcHOBHM CTBOpPEHHsSI Ta eKCIUTyartailii 3aco0iB 1HAMBIAYaJIbHOTO 3aXUCTy /
[Crpinens B.M., Koanwos I1.A., bopoauu I1.1O., Pocoxa C.B.] — Xapkis : HYILI3Y,
2014. -360 c.
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V]IK 351.861
JTOCJIIKEHHS IMLLOBUX YACTHH 31301

11.IO. Fopoouu, k.m.u., doyenm, HYI1]3 Vxpainu
P.B. Illonomapenxo, 0.m.H., npogpecop, HVI][3 Vkpainu,
B.O. Mipowmnuuenxo, 3000y6au suwoi oceimu, HY1]3 Ykpainu

[3omroroui amapatu (IA) miIKOM 130JI0OFOTh OpPraHW IUXAHHS JFOAUHHU Bij
HABKOJIMIIHBOTO cepenosuma. [Ipore cTyminp i3omsmii cuctemu “IA — opranu
TUXaHHS JIIOAWHW BiJ HABKOJIHMIIHBOTO CEPEJOBHINA, a00 X TePMETHYHICTH ITi€l
CHUCTEMH HE MOXKe OyTH aOCOIOTHOIO.

VY moBiTpompoBigHIM CcHCTEMI amapara, abo il 4acTHUHI B MEpPIOJUd BIMXIB
CTBOPIOETHCSL PO3PIKEHHS, SKE 3aJeKUTh BiJ THUIy AUXAJbHOTO amapara u
IHTEHCUBHOCTI (Di3UMYHOTO HaBaHTakxeHHs. [lig Ji€r0 pi3HUIN THCKIB 30BHI I
yCepelMHl CUCTEeMHM HABKOJMIIHE IMOBITPS, MO0 MICTUTh IIKIJUIMBI JOMIIIKH, MOXE
MIPOHUKATH JIBOMA NUISIXaMHU:

* 4epe3 HEeJOCTATHBO 3aTATHYTI 3’€/IHaHHS TOBITPOIPOBIAHOI CUCTEMH, a00
gyepes3 YIIKOKEHHS MUTICHOCTI 11 000JI0HKH;

* 4epe3 HENIUIbHE 3 €IHAHHS JMILOBOI YAaCTHMHM amapara 3 OpraHaMmu
TTUXAHHS JTFOTHHH.

Tomy HoCTiTKEHHS TUIICBUX YaCTHH Oy/ie aKTyaIbHOIO 3a7a4€CO.

BizoMmi 1’ AT BUAIB IUIIEBUX YacTUH [A:

- MYHJALITYKOBUU MPUCTPIH 13 3aryOHUKOM 1 HOCOBUM 3aTHCKAYEM;

- miBMacka (1HOJ1 pOo3MISAaloTh 1 YBEPTHMACKY, aje BOHA Ma€ KOe]illieHT
3aXHUCTY I1I€ MEHIIE, HI)K Y TIBMAaCKH);

- Macka,

- II0JIOM-MacKa;

- TIOJIOM.

MyHAIITYKOBUN TpUCTPIN 3abe3neuye HafiiHy 130JIS111I0 OpraHiB JUXaHHS,
OCKIJIbKM YIIUTHHIOBAJIbHA cMyTa OOTIOpallii, Ma€ HEBEJIMYKY JIOBKMHY Ta MOCTIIHO
3MOYEHA CJIMHOI0, a IMIJBHICTh MPUTUCKAHHS TyO0amMu J0 TOBEpPXHI IUIACTHHH
3aryOHHMKa TOCTIHHO KOHTPOJIIOETHCS Ta30JMMO3aXMCHUKOM. 3a pe3yJibTaTaMu
nociipkeHHs: Gpipmu “IIperepBepk”, MiACOCH IiJl 3aryOHUK HE MEPEBUIINYIOTh PIBHS
MIJICOCIB MiJ OOTIOpaTOp KpaluxX IUXaJbHUX MacoK. ToOTO KOedillieHT 3axucTy
MYHAIITYKOBOTO TPUCTPOIO OINHIOEThCA BenmuunHOO . CamMe MyHIIITYKOBHMA
MPUCTPIA Ma€e MPOCTy KOHCTPYKIit0, Many macy (10 0,2 Kr), MiHIMAJIbHUIA MEpPTBUN
npoctip (10 60 cM®), T03BOIISE MBUAKO BMUKATHC B AlApaT i BAMHKATHCE 3 HBOTO.

Jo Bag MyHAIITYKOBOTO MPHUCTPOI0 HAcaMIiepell BIAHOCUThCS (Di310J0TIUHO
HEMpaBWJILHUN BUJl JAUXaHHS — uepe3 poT. Kpim TOro, BiH, KOJM IOBIHI dHac
3HaXOIUTBCS y POTI, TOAPa3HIOE CIUW30BY 00oJoHKYy. JKyBanmpHi M’s13u
YTOMITIOIOTHCS. ['a30TMMO3aXUCHUKA HE MOXYTh PO3MOBIISITH. MOKITMBI BUIIAIKOBI
31CKaKyBaHHS HOCOBOTO 3aTHCKaya Ta BUIAJIaHHA MYHIIITYKOBOTO TpPHCTpoio. B
OKpEeMHUX BHWIMaJaKaX, 0€3 OUYEBHIHHMX MOPYIICHb MPABWI POOOTH B 130JIFOIOYOMY
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amapati, KOeQIiUIE€HT TMIACOCY TMiJBUIYETHCA 1O BEJIWYMHH, SKa BIIIOBIIAE
Koe(iIIeHTY 3aXUCTY, [0 MEHIIIE HOPMOBAHOTO PiBHSI MOKa3HUKA.

[TieMacka (K 1 YBepTbMACcKa) Ma€ HEJIOCTATHIO HAIIMHICTh YIIUIBHEHHS B 30H1
NPUTUCKAHHS 0 O0NMYYs JIOAWHU. BHacnigok mporo 1, BIAMOBIAHO, 11 IMiJ 4ac
eKcruryararlii 13004ux [A (OKpiM THX BHNAAKIB, KOJU € MOXJIMBICTH CTBOPHUTH
Ha/UTUIIIKOBUH TUCK YHCTOTO TIOBITPS B TTiIMacKOBOMY POCTOPi) HE 3aCTOCOBYIOTb.

JlnxanpHa Macka repMEeTH3Y€EThCS 3 OpraHAMHM JUXaHHS [UITXOM TPUTHUCKAHHS
oOTIOopaTopa 10 00uYYsl MO JOOHO—IIIYHO—TIA00P1AHIM JiHii. Macka KpimUThCs Ha
0o0JMYYl 3a JOMOMOTOI0 TYMOBOTO OTrOJIOB’s. Y HIDKHIA 4YacTHHI 11 KOpmyca
PO3MINIYEThCST  IITYLIEP, JI€ 3HAXOAUThCS KJamaH BHUAMXY, SKIIO Macka
BUKOPHUCTOBYETHCS B 130JII0I0OUOTO amaparta 3 BIAKPUTOIO CXEMOIO JMXaHHS; Mij Jac
po0OTH 3 pereHepaTUBHUMH JAUXATbHUMHU armapaTaMH MITYHEp IUIbHO 3aYHHIETHCA

3arIyIIKoxo.
JluxaapH1 MacKy 3aXHIAI0Th TAKOX 04l JIOAWHU 1 3a0€3Meuy0Th (H1310JI0T1UHO
NpaBWIbHUN THUN JAuXaHHS — dyepe3 Hic. 106 A07aTKOBO OOMEXKHUTH IiJICOC

HABKOJIMITHBOTO TMOBITPA B cucteMy A, KOHCTpyKIlisi MacKu BKJIIO4Yae /10 cebe
MmiMacouyHUK. KpiM TOro, 3aBAsSKH MiAMACOYHUKY 00’€M MIKIIJIMBOTO IPOCTOPY
3BouThes 10 180-220 cM3. [TanopamHe HEOUTKE CKIIO 3a0e3Medy€e JOCUTh BUCOKHIA
orysifi. Y OUIBIIOCTI Cy4YaCHHUX MAacOK OOMEXEHHS TOJIsl 30py CTAaHOBUTH BChOTo 18—
22%, a B nmeakux 1 me MmeHme — g0 2—5%. Ilpo3opicTh ckia HpOTATOM 3MIHH
3a0€3MeUyeThC HATUPAHHSIM Mepea poOOTOI0 CHEHIAIbHOI piauHOW. B nmeskux
Mackax IepeadadaroThCcsl Py4yHI CKIOOUYHMIIyBadi. Mailke BCl KOHCTPYKIlT MaroTh
MeMOpaHH, SKI IPAKTUYHO HE 3MEHILIYIOTh TYYHOCTI 1 PO30ipJIUBOCTI MEPETOBOPIB.
JlocnmipKeHHs TEPMETHYHOCTI TMOKa3aliH, M0 KOe(DIIeHT MiAcocy MiJ MpaBUIbHO
BJIAITHYTY 1 10Ope MiJliIrHaHy MacKy KojuBaeThcs Bia 10-5 mo 10-6 1 He mepeBuiiye
10-4 . B Toii k¢ Yac HasABHICTh Ha OOMMYYI y JIFOAWMHU OakeHOApaiB Ta JTOBIOTO
BOJIOCCS MIABUIIYE KOS(DIIEHT MiICOCY Ha OJIMH-IBA MOPSAKHU, a HASBHICTH OOPOIU —
HaBiTh Ha Tpu. HasgBHICTH HAIIMIIKOBOTO THUCKY B IIJIMACKOBOMY IIPOCTOpI, IO
xapaktepHo poooti B ACII, siki 00majHaH1 IESTeHEBUMU aBTOMAaTaMHU TPETHOTO THITY,
CyTTeBO ((paKTUYHO HA JBa-TPU TMOPSAKU) MIJABUIINYE TEPMETUUYHICTH JIUIIEBOI
YaCTUHU.

XubamMu Macok € TakoX JocuTh Benmka wmaca (0,6—0,7 kr), ckiagHa
KOHCTPYKIlisl, 3HAYHUN Yac Ha ONATaHHSA Ta MIATOHKY. Macka BUKIIOYae OOJyB
00JMYYs HABKOJUIIHIM MOBITPsAM. JI71s BiANpaItoBaHHs MPaBUIIbHOI MIATOHKH MacKu
Ta HAOYTTs HaBUYOK pOOOTH B HIM Mia 4Yac JIKBialli HaI3BUYAWHUX CHUTYyaIlii
ra30JMMO3aXHCHUK TOBHHCH 3a37aJIeTilb HABUYMTHCh BHUKOHAHHIO TPEHYBaJIbHUX
BIIPAB HA YUCTOMY IMOBITP1 Ta B HEMPUJATHOMY ISl JUXAHHS CEPEOBUIIL.

[[TomomM-Macku 3aKpUBalOTh ByXa 1 BEJIMKY YaCTHUHY BOJIOCSHOTO TOKPOBY
rOJIOBU 1 HE MaroTh oroiiB’s. KOHCTpYKIlisl BKIIIOYa€e B ceOe Ba OKPEMUX KPYTIIUX
ckjia. BHacmimok TOro, Mo B IIOJIOM-MACI BIJCYTHIM MiAMACOYHUK, IIKIIJTABHMA
POCTIp MOXKe cTaHOBUTH 110 450 cM3. Y To# ke Yac 3a TePMETHUYHICTIO IIOJIOM-
Macka 3HAYHO Kpaie, HDK Macka. Bemnuwna ii koedimieHTa 3aXUCTy JOPIBHIOE
omm3bko 106.

[Monom mae ckiIagHy KOHCTPYKIIIO, BEIMKUH MIKIAJUBUN MPOCTIP, 3HAUHY
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Macy Ta TPOMI3JKICTb 1 TOMY, HE3Ba)XAalOUU Ha Te, 110 Ma€ KOeQII€HT 3aXUCTy € HE
MeHmuM, HiK 107, y TOXKEKHO-PIATYBAIBHUX  MIAPO3JiIaX  Maike He
BUKOPHCTOBYETHCH.

TakuM 9uHOM, KOEQIII€HT 3aXWCTy JMIIEBUX YacTHH, SKi 3aCTOCOBYIOTHCS
ra3oIMMO3axHCHUKaMH, € OuTbIiM, HiK 104. 3 ypaxyBaHHSM paHillle OTPUMAHOTO
3HAYCHHS KOCPIIliEHT 3aXUCTy Oe3MocepeHhO CaMOro amapara, sKe J103BOJISIE
TOBOPHUTH, IO KOE(DIIIEHT 3aXUCTy CHCTEMH “amapar—opraHu IuxaHHs Oyje
Ginbire, Hixk. Lle BHIIE HOPMOBAHOTO PiBHS LOTO MAPAMETPa, AKHit 0piBHIOE 5-10°,

ExcniepumenTanbHa HaOMMKEHA TEPEBIpKa CHUCTEMHU «I30JIOIOYMM amapar y
300pi 3 JIMIEBOI0 YAaCTUHOIO — OpraHd JUXaHHS» TMOKa3HUKaM 3aXUCHOI
e(eKTHUBHOCTI MTPOBOJIUTHCSA B KaMepi ra300KypeHHs. JJIs IIbOTO ra30JMMO3aXUCHUK,
10 BKJIIOUMBCA JI0 anapaTa, BXOJUTH J0 TePMETUYHOI KaMepH, B SIKIH CTBOPIOETHCS
MeBHA KOHIEHTpAllil KOHTPOJBHOI MIKIATMBOI PEYOBHHM, T4 BUKOHYE BIPABH, IO
IMITYIOTh peabHy poOoTY.

Heo0xigHa KOHIIEHTpAIlis 111€1 peYOBUHU BU3HAYAETHCS 32 (POPMYJIIOIO

C,=C., K., (1)

ne C, — MOpPOroBa KOHIIEHTPAILlisl, 3a SIKOi YOJIOBIK IOYMHAE Bi4yBaTH 3arax

KOHTPOJIBHO1 pEUOBUHU, MI/M3;
K¢ — HEOOXINHHMIA KOCDILIIEHT 3aXUCTY.

B sKOCTI  KOHTPOJIBHOI ~ PEYOBHHM  3I€OUIBIIONO  BUKOPUCTOBYIOTHCS
xnoprikpur CCINO? (C., =0,6mr/m*) aGo amiak NH3 (C, =05 mr/m?).

[ToporoBi KOHLIEHTpaLli [IUX PEYOBUH € HEIIKIIJIMBUMU ISl OpraHi3My JIFOJWHH, ale
JIETKO PO3MI3HAIOTHCSA 3@ 3allaxOM Ta IOAPA3HIOBAIBHOIO Ai€r0. SIKIO B Takux
yMOBaxX Ta30/IMMO3AXMCHUK HE BIJYYBA€ HASBHOCTI KOHTPOJBHOI IIKIJIMBOT
PEYOBHHM y MOBITPI, IKE BIH BAMXA€, BBAXKAETHCS, 110 KOS(IIIEHT 3aXUCTy arapara,
110 EPEBIPAETHCS, Pa30M 13 JUIEBOIO YACTHHOIO HE HIXKUYE JI0IYyCTUMOTO.

CIIMCOK BUKOPUCTAHUX JTKEPEJI
1. Pexomenpaiiii mpo OCOOJMBOCTI BUKOHAHHS OpTraHaMH YIPAaBIIHHS Ta
nigpo3aiiamu JICHC 3aBnanp 3a NMpu3HAaYeHHSM y HAaceNEHWX MyHKTaX 1 Ha TepH-
Topisx miJ yac 30poinoi arpecii. Hakaz JICHC Ne 375 Bin 02.04.2024 p.
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YK 351.861

JOCJIIZKEHHA KIVIBKICHUX ITIOKA3HHUKIB, IO
XAPAKTEPU3YIOTH NTPOLUHEC IUXAHHA

11.1O. bopoouu, k.m.H., Ooyenm, HayionanvHuti yHigepcumem yusiibHo2o
saxucmy Yxpainu; B.I'. Kononosuu, HauanbHuk kageopu, K.H.3 0epiHc.ynp.,00yeHm,
HYI]3 Vkpainu,; B.O. Mipownuuenxo, 3000yseau euwoi oceimu, HYI1[3 Ykpainu

[Ipomec nuxaHHS XapaKTEPU3YETHCS BEIMKOI KUIBKICTIO PI3HOMaHITHUX
IMOKA3HMKIB, HAMOIJIbII Ba)KIIMBHUMH 3 SKHMX € YacTOTa JIUXAHHSA, KUTTEBA €MHICTH
JIeTeHb, JIETEHEBA BEHTHIIALLIS, MEPTBHM MPOCTIP, Ta3000MiH y JIET€HSX JIIOJAUHH, 1032
CIIO’KMBAaHHS KHUCHIO. YacToTa NWXaHHS JIFOJAWHM BU3HAYAETHCS KUTBKICTIO TTOBHHX
JTUXaAbHUX PYyXiB (BAMXIB Ta BWAMXIB), 3J1HCHEHOI0 B OJMHMIIO yacy. Yacrora
JUXaHHS HE € MOCTIHHOIO0 BEJIMYMHOIO 1 3aJIeKUTh BIJ JACKIIBKOX YMHHMKIB. BoHa
30UTBIITY€ETHCS 3 MIBUIIEHHSIM HAaBAaHTAXXEHHS Ha JIIOJUHY 1 3aJICKUTh BiJl CTYIEHS ii
TpeHoBaHocTi. [Ipu 11bOMy yacToTa TUXaHHS Yy HETPEHOBAHOI JIFOJIUHU, 3aJIEKHO BiJ
(G13UYHOTO0 HAaBAaHTAXKEHHS, 30UIBIIYETHCS B OUTBIIIN Mipi, HIX y TpeHoBaHOi. Kpim
TOTO, YaCTOTA AUXAHHS 3aJIKUTD BiJ CTATI 1 BIKY JIIOJIUHU.

OaHUM 3 OCHOBHUX MapaMeTpiB, SIKUWA XapaKTEPHU3ye BEHTWISIINHY (YHKIIIIO
JiereHb, € 00’eM OAHOTO BAUXY (BUAMXY), a00 AuxanbHUM 00’€M. 3a CHOKIMHOTO
CTaHy JIIOJMHA BAMXa€ Ta Buauxae Oiau3bko 0,5 miTpa moBiTps. 31 30UIBIICHHSAM
HaBaHTAXXEHHS JUXaJIbHUN 00’€M MOBITps 3pocTtae. JIroguHa y 3M031 HEIOBTUM Yac
CBIJIOMO MIHSATH 3BUYAWHY YacTOTy Ta TNIMOMHY AMXAHHS, NPUIHHITH (TaMyBaTH)
IUXaHHS 1 pOOUTH OKpEMI MAaKCUMaJIbHO MOXJIMBI BAUXU Ta BUAUXH. MakcumanbHa
KUIBKICTh TIOBITPS, SKa MOE IOCTYNHUTH B JIEr€HI IMIC]A 3BUYANHOTO BJAMXY,
HA3UBAETHCS TOJATKOBUM 00’€MOM BIUXY. [ MOpOCHOi MOUHA BiH CTAaHOBUTH B
cepenuboMy 1,5 1. MakcumanbHa KUIBKICTh BHUAMXYBAHOTO TIOBITPS MICIA
3BUYAMHOTO BUJIMXY HA3UBAETHCS pe3epBHUM 00’eMoM BHIuxy. KpiMm Toro, micis
MaKCUMaJIbHOTO BUIMXY B JIETCHSX JIFOJAWHM 3aiulIacTbes me 1—1,5 1 moBiTps (Tak
3BaHE 3QJIMIIIKOBE MTOBITPS).

Cyma 00’eMiB JUXaJIbHOTO, JOJATKOBOTO Ta PE3EPBHOIO MOBITPS HA3UBAETHCS
xuTTeBOIO eMmHICTIO JereHb (QKEJ). XKEJI mokaszye 00’eM MOBITpsA, AKE JIOAUHA
3/1aTHAa BUJMXHYTH 3 JIET€Hb MHICJS TJIIMOOKOr0o BIUXY, Ta XapaKTepusye ii (pi3uuHun
po3BUTOK. 3a Ounbmoro 3HaueHHs KEJI opraHum nuxaHHS MOXYTh 3a0€3MEUUTH
BUKOHAHHS OUIbII IHTEHCHBHOI Ta TpUBAJIOi (i3MUHOI poOOTU. Y HETPEHOBAHOI
nopocinoi groauHu JKEJT (i1 BU3Ha4aoTh 3a JOMOMOTOIO CIIPOMETPA) Y CEPETHBOMY
TOpiBHIOE 3,5 1, y TpEHOBaHOi — OJIU3BKO 5 JI, aje Moxke OyTu 1 Ouabine. Takum
YUHOM, 130JIFOIOUMM amapaT MOBUHEH 3a0e3reunTu BAuX, skuil gopiBHioe XXEJI. Ile
3MIMCHIOETBCS 32 PaXyHOK 3amacy Ta30MoBITPSHOI CyMImIl 1 Tojadi J0JaTKOBOL
KUIBKOCT1 TIOBITpSI JiereHeBUM aBTomaToM. [lepeBumiennas XKEJI (6 n 1 Gunbiie) €
HeOakaHUM JUIsl POOOTH JIFOACH y pereHepaTUBHUX AUXATBHUX arapaTrax, TOMY 0
Opy LBbOMY MNPOTUTa3 MOBUHEH MaTH 30UIbLIEHY KOPUCHY €MHICTh AMXaJIbHOTO
MIIIIKA, & TAKOX BIJMOBIAHI, Ta0apuTH 1 Macy.
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Haiibinpmn mOmMpEeHo0 1 BaXJIMBOIO XapaKTEPUCTUKOK BEHTHIIALINHOT
(GyHKINT JIETeHb, Ky BUKOPUCTOBYIOTh y OUIBIIOCTI PO3PaxXyHKIB, MOB’S3aHUX 3
OOTpyHTYBaHHSIM BHUMOT JIO CTBOPEHHS Ta €KCIUTyaTallli 3aco0iB 1HIWBIAYaJbHOTO
3aXMCTy OpPraHiB JAMXaHHs, € JereHeBa BEHTWIAIS. BoHa BU3HAYA€TbCS  KUIBKICTIO
MOBITPSI, 10 LUPKYITIOE B JIETCHIX 32 OJJUHUIIIO Yacy.

OckiIbKH 1€ 00’ €MHA KUIBKICTh TOBITPS, III0 IPOTIATOM 1 XBUJIMHU BAuXae abo
BUJMXA€ JIOJUHA, TO JIETEHEBY BEHTWIALIIO 1HOJI PO3TISAAIOTh SIK Pe3yJbTatr
MHOXCHHSI 9acTOTH AWXaHHA f Ha TuXaJbHHA 00’€M TIOBITpS. Y CTaHI CIIOKOIO
aopocia moauHa poouth 15—-18 nuxanbHuX pyxiB (IMXaTbHUX LUKIIB) Y XBHIUHY,
nuxanbHu 00°eM (a00 rimMbuHA JUXaHHS) Y IBOMY BUIAAKY TOpPiBHIOE O0Jm3bKO 0,5
7, a JereHeBa BEeHTWJISIIIS, BIAMOBIIHO, 7—9 11/xB. [Ipu diznuHOMy HaBaHTaXeHHI, SKe
CYNPOBOKYETBCS TPUCKOPEHHSIM OKHCITIOBAIILHUX TIPOILECIB Yy TKaHMHAX Ta
MIJBUIIEHHAM 1X TMOTpeOM B KUCHIO, IIOKa3HUKH BCIX TpPbOX MapaMeTpiB
MIABUIYIOTECA. Jlyke Baxkke (i3MUHE HABAHTAKEHHS XapaKTEPU3Y€EThCS YaCTOTOIO
muxaHas no 4045 XB_l, 00’eMoM 3,54 11 Ta nereHeBoro BeHTwsicro 10 150 1/xB.
Jlesike pOo3XOJKEHHS 3 HAaBEJACHUM PaHIIIIE MOSCHIOETHCS OCOOIMBOCTSIMU JIMXaHHS Ta
pobOoTu B amapatax. Tak, HaBiTh nepeOyBaHHS B anapaTi y CTaHl MOBHOTO CIIOKOIO
JIeIo 301IbIIY€E YacTOTy JUXaHHS, a Iy)Ke BeJUKE (hi3MUHE HABAHTAKEHHS HE MOXKE
3MIIMCHIOBATUCH TPOTATOM 4Yacy, KWW MEepPeBHINYE ACKUIbKa XBWJIMH. ToOTO ayke
Ba)KKa poOoTa siBJsie COO0I0 YEPTyBaHHS YK€ BETUKOro (Pi3MYHOTO HABAHTAKECHHS
Ta HABAHTAKCHHS CEPEIHHOTO PiBHS.

30UTbLIEHHST BEHTWJIALII JIET€Hb BIIOYBA€ThCSA SIK 32 PaxXyHOK 301IbIICHHS
YacTOTU JAUXAHHS, TaK 1 32 paXyHOK 30UIblIeHHs ruOuHK quxanHs. [Ipore Ha yBasi
ClliJ MaTH, IO 3a HE3HAYHOro 30UIBIICHHS 4YHCJIa BIWXIB MOJXHA IIUIKOM
BukopuctoByBaTu JKE€JI. 3a O11bIIOr0 MIABUILEHHS YaCTOTH JUXAHHS MOKJIMBICTDH
BukopuctanHs JKE€JI 3HMmKyeThCs. 3B1ICH BUILUIMBAIOTH JIB1 BAXKIIUBI OCOOJIMBOCTI,
KOTp1 HEOOX1HO BPaXOBYBATH MPHU POOOTI B 130JIFOIOUMX araparax.

[To-nepuie, mo 1ie€i poGoTH ciif 3amydatu oci0, sKi J100pe MiATOTOBJIEHI 3
¢13ugHOrO OOKY 1 MAIOTh MaJly 4YacToTy nuxaHHs. HamMipHe 3011bII€HHS BEHTUISAIIT
JIETeHb IiJ1 Yac poOOTH B amaparax € HeOaxxaHuM. Tomy min vac pobotu B 31301
HEOOX1JJHO CTEKHUTH 3a YaCTOTOIO JMXaHHS Ta, 3a 3HAYHOTO ii 30UIBIICHHS, POOUTH
nay3u B poOOTI 3 TUM, 100 3HU3UTH pPO3Mipu JereHeBoi BeHTwii. [lo-mpyre,
MMOKA3HUK JICTEHEBO1 BEHTUJIAIT  OepeThcs 3a OCHOBY MPH BHU3HAYCHHI Yacy poOOTH
B 3130/. ¥ pospaxyHkax yacy poOOTH ra30JMMO3aXHMCHUKIB Yy pPETreHEPaTUBHUX
TUXAIbHUX —amnaparax NPHUAMAEThCs, IO BOHM BUKOHYIOTH POOOTY CEpEeIHBOI
BAXKKOCTI, YEPrylOUM Ba)xKy abo IyKe BaXKy poOOTy, SKII0 Taka Mae Micle, 3
BiiMOYMHKOM. PoOoTa B amaparax Ha CTUCHYTOMY MOBITpi, SIKi MalOTh OUIBIILY Bary i
3HAYHO MEHILIMN Yac 3aXMCHOI [ii, HIXK pereHepaTHBHi, SBJII€ COOOI YEpryBaHHS
BAXKOI poOOTH 3 pOOOTOI cepeHboi BakKOCTi. [Ipu 1bOMy 3HA4YEHHS JIETEHEBOI
BEHTWJIAIIT mpuiiMaeThes 40 J1/XB.

MepTBuii mpocTip BU3HAYAETHCS 00’€MOM TOBITPA, KUK HE Oepe ydacti y
mpoiieci ra3000MiHy. MepTBHi POCTIP CKIAAAETHCS 3 MEPTBUX MPOCTOPIB JIFOJIMHU 1
OesmocepenHb0 amapara. MepTBUil MPOCTIp JIOJWHU JOPIBHIOE cyMi 00’€MiB
MOBITPS, IO 3aJUIIAETHCSI B HOCOBIM MOPOXHWHI, TOpTaHi, Tpaxei, OpoHxXax i
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Oponxionax npu Buauxy. O0’eM MEpTBOrO MPOCTOPY B AOPOCIOL JIOJUHH € JOCUTH
BEJIMKUM 1 CTaHOBUTH B cepenuboMy 140 mu. KoxxHuit amapat mae CBii MepTBHI
npoctip. O6’eM MepPTBOTO MPOCTOPY MPOTUTa3iB HE MOBUHEH MEPEBUIIYBATH i1 Yac
KOPHUCTYBaHHS quxalibHOI0 Mackoro 200 mut. OcKiabKH MOBITPS, 110 HEe Oepe ydacTi y
mporieci ra3oo0OMiHy, MICTUTh MaJl0 KHCHIO W y 3Ha4yHId Mipl 3a0pyJHEHE
BYTJIEKHCIIUM Ta30M, BOHO IIKIJJIMBO BIJOMBAETHCS HA TMpolieci AuxaHHs. Tomy
MEpPTBUM TIPOCTIp 1HOJI HA3WBAIOTh MIKIJUIMBUM IPOCTOPOM. BakiauBoro
XapaKTEPUCTUKOIO € J103a CIIOKUBAHHS KHUCHIO, SIKA BH3HAYAETHCS CITOKHBAHHSIM
KHCHIO, SIKMH TIOTJIMHAE JIIOAMHA 3 TOBITps. KinbKiCTh BU3HAYAETHCS SIK PE3YNITAT
MMOMHOKECHHSI JITEHEBOI BEHTUJIAIIT Ha JOJI0 BiOOPY KHUCHIO JIFOJMHOI0 y TIPOIeci
nuxaHds (1Ie Ha3WBalOTh KOoe(DIMiEHTOM BigOOPY KHCHIO 3 JUXaIBHOI CyMII).
CroXuBaHHS KUCHIO € TTOXIJHOI BiJ YacTOTH CEPIEBHX CKOPOYCHb B OCOOM, sKa
BUKOHY€E po0O0Ty. [l ra3oamMo3axMCHHUKIB, SKI TPAMIOIOTh Y pEreHEepaTHBHUX
JTUXaJIbHUX arapaTax, J103a CIOKUBAHHS MOBITPS OLIHIOETHCS B CEPEAHBOMY SIK TIPU
BUKOHAHHI pOOOTH CepeHBOT BaXXKOCTI. ToMYy JUIsl TaKMX amapariB 3aXUCTy MOCTIHHA
mojava, ska JOPIBHIOE J031 CHOKMBAHHS KHUCHIO. B3aeM03B’A30K KUIBKICHUX
MMOKA3HUKIB JUXAHHS, 0 SKUX HEOOXITHO BIJHECTH TaKOXK 1 00’€MHY MIBHUAKICTH
BUJIJICHHS  BYTJIEKHCIOro Ta3y (JI/XxB), OO’€MHY IIBUIKICTh IOTJIMHAHHA
(cmokuMBaHHS) KHUCHIO (JI/XB) Ta JUXAJIbHUM KOE(QIIIEHT 3YMOBIIOE JAUXAJbHI
pexumu. [Ipu 11bOMy TOJIOBHOIO MPU BHU3HAYEHHI JAMXAJHLHOTO PEXHUMY € 00’€MHa
IIBUIKICTh BHIUICHHS BYTJIEKHUCIIOTO Ta3y, sSKa XapaKTepU3y€e PiBEHb €HEPTETUIHOTO
oOMiIHy B oprasi3mi. [ KOXHOTrO JUXaJIbHOTO PEKUMY € MOXIUBUMHU CIM
KoMOiHaI1i 3Ha4eHb. OHa 3 HUX BIJIIIOB1IA€ OCHOBHOMY 3HAUYE€HHIO — 11€ OCHOBHUM
IuXaabHUUA pexkuM. [HII 1ricTh KOMOIHAIIM BiAMOBIIAIOTH 30UIBIIEHOMY a0o0
3MEHIIEHOMY 3HAUYE€HHI0 OJHOr0 3 TPhOX MapaMeTpiB — L€ JI0AATKOBI JMXalbHI
pexuMu. TakuM YHHOM CUCTeMa MICTUTh 15 ocHOBHUX Ta 90 10JaTKOBUX JTUXATbHUX
PEXKHUMIB, SIKI OXOIUTIOIOTH J1ala3oH JUXaHHS JIIOJAWHH SIK 32 €HEPTeTUYHUM PIBHEM,
Tak 1 3a IHAUBIAYyaJbHUM BIAXWJICHHSM OKPEMHUX MapaMeTpiB. 3amponoHOBaHA
CUCTEMA JUXAJIBHUX PEKUMIB pEaTi3yeThCsl SIK IMiJl Yac MPUWMAaHHS HOBHUX 3Pa3KiB
130JTI0I0UMX arapariB, Tak 1 MiJl Yac BUKOHAHHA JOCTIJHUX POOIT MPU CTBOPEHHI
HOBUX JUXaJbHUX amapariB. [IpakTUUHO AMXambHI PEXXKUMH PEaNi3yIOThCS TiJ Yac
BUNPOOYBaHb 130JIIOI0YUX IUXATBHUX anapaTiB Ha ycTaHoBIl «lLITyuHi nereni».

CIIMCOK BUKOPUCTAHUX JIZKEPEJI
1. Jii migposautie JCHC Ykpainu B ymMoBax BO-€HHOT'O CTaHYy - HaBYAJIbHUM
nocionuk / [Mupocnas KOBAJIb, Cepriit KPYK, Imutrpo BOHJIAP Ta iHmi]
JIsBiB: JIAY BXK/I, 2023. - 306 c.
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VIIK 614.841

AHAJII3 CIIOCOBIB I'ACIHHSA ITOXKEK B MAHCAP/THUX
HNPUMIINEHHAX

A B. Benuxuii, kano.neo.nayk., JIvgiscokuti 0epaicasHull yHisepcumem de3nexu
HCUMMEIANLHOCHIT

Bracminok cydacHMX TEHJICHIN y OyMiBHHUIITBI, MU MOXXEMO CIIOCTEpIraTh
3pOCTaHHS KUTBKOCTI JKUTIOBUX OyAMHKIB 0€3 MOBHOIIIHHUX ITOBEPXiB, K1 00JIaHAHI
MaHcapaamMu. MaHcapid MOXYTb MaTH Pi3HI PO3MIpH Ta NW3aiiH, TTOYWHAIOYN BiJl
HEBEJIMKNX KYTOUKIB MiJ JaXOM JI0 BEJIHMKHUX, MPOCTOpUX KiMHAT. BoHM OyBaroTh
OCHAILIEH] BIKHAMHM a00 JIIOKaMU JUIsl OCBITJICHHSI Ta IMPOBITPIOBAHHS, @ TAKOX MaTu
PI3HI CHCTEMH OIaJIeHHsI Ta KOHJIUIIIOHYBaHHS TOBITPsI, B 3aJI€KHOCTI BiJl MiCIIEBUX
yMOB 1 mpu3HadeHHs mnpumimeHds [1]. Tloxexi B MaHCapAHUX TPUMIIICHHAX
MOXKYTb OyTH 0COOJIMBO HEOE3NEUYHUMH Yepe3 OOMEKEHUN TOCTYII Ta CKJIaJIHI YMOBU
Juist raciHHA. Taki MOXeXl YacTO BaXKKO TMOMITHTH, 1 BOTOHb MOXE IIBHIKO
MOIIMPIOBATUCS Yepe3 JACPeB'siHl KOHCTPYKIIII Jaxy Ta IHIII TOpIoYl MaTepialiu, siKi
MOXYTh OyTH y MaHcapji. TakuM 4HMHOM, KOHCTPYKTHUBHI OCOOJIMBOCTI Oy/IBEINb 13
MaHCapAHUMHU TMPUMIIIEHHSIMHA BHUMAaraloTb HOBUX MIJXOJIB Ta TAaKTHKU 1A IS
€()EKTUBHOTO TACIHHS MOXKEXK, IKI MOXKYTh BUHUKATH B HHX.

MaHcapaHi NpUMIILIEHHS XapaKTepU3YIOThCS CBOEPITHOIO KOHCTPYKLIEID Ta
XapaKTEPHOIO MOBEPXOBICTIO TOOTO JEKUIbKa MOBHOIIIHHUX MOBEPXiB (IepeBakHO |
a00 2) Ta 01MH HETIOBHOLIHHUW MOBEPX ISl ONTUMAIILHOTO BUKOPUCTAHHS [TPOCTOPY
mig gaxoM. OCHOBHMMH €JI€MEHTaMH KOHCTPYKIII MaHCapa € TEePEeKpHUTTS aaxy,
TEIJIO130JISILIIHI MaTepiaan Ta oOpoOka mpuMilleHb. [lepekputta maxy MaHcapau
MOKE CKJIaJIaTUCA 3 METaJeBOro JIMCTA, YEpenuIll Ta MOAIOHMX TMOKPIBEIbHUX
MarepianiB. [1ig MokpiBeNIbHUM MaTepiaioM PO3MINTYEThCS AP TETUIOI30JISIIHHOTO
Marepiany, SKui Mo)ke OyTH BUKOHAHHH 3 MHOIJIACTY, MIHEPAJIbHOT BaTH a00 1HIITNX
Cy4YaCHHUX TEIUIO130JIAIMHNX MaTepiaiiB (pucyHok 1 a) [2]. Okpim 1150T0, MaHCAp/IHI
MPUMIIIIEHHS! MOXKYTh MaTH CHelUpiuH1l KOHCTPYKIIIHHI OCOOIMBOCTI, TaKl SIK HAXUJ
CTIH Ta CTemi, IO BIAMOBIAAIOTH KOHCTPYKINT Aaxy. /[ogaTkoBoro 0COOIMBICTIO
MOKYTb OyTH BEJIMKI BIKHA, SIK1 OJIaI0Th IIbOMY ITPOCTOPY CBiTia (pucyHOK 1 0).

rigpobap'ep

yrennwsay

6pycu Ans Apyroro wapy yrennosasa

HHPOBOIWLUN

a)
Pucunok 1 — MancapaHe NpuMillleHHS Y )KUTJIOBOMY CEKTOPi:
a) Oy/10Ba NOKPiBJIi MAHCAPAHOT0 NPUMIllIEHHSI
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0) 3araJbHUI BUTJISIA MAHCAPAHOT0 NPUMIlLICHHSA

[lomamanust ogHOTO 3 HEOE3MEYHHX EJIEMEHTIB NPOAYKTIB TOPIHHSA
TEIIO130JTFOI0YNX MaTepiajiiB B OPraHi3M JIIOAMHU HABITH B HE3HAYHIN KOHIICHTpAIIii
BUKIIMKAae oTpyeHHs. Komw rasm, mapu, anpJeriid, cMoiau 1 JApiOHI YaCTHMHKH Ha
MOKEX1 3MiMIaHi 1 po3irpiTi, IX CMEpPTENbHUN BIUIUB Ha XUBUU OpraHi3M pi3Ko
MOCHJTIOETHCSL TOMY MOTpiOHO po3ymiTH 1o npu 0,15 % konnentpaiiii CO B 00’emi
KUTJIOBOTO TIPUMIIICHHS JIIOJIMHA MOXKE OTPUMATH TSOKKE OTPYEHHS abo B3araii
3arunyTH [3]. Yepe3 el (akTop, OCHOBHOIO HEOE3MEKOIO IS KUTTA Ta 3/I0POB'S
JI0JIEM € He JUIIe MOXJIMBICTh OOBaJly KOHCTPYKIIM MiJ 4Yac eBakyalii 3 MicCIs
MOXKEX1, aJie 1 TOKCUYH1 PEUOBHHHU, 1110 YTBOPIOKOTHCS ITi/1 YaC TOPiHHS.

Po3BUTOK MOXKEXK1 y MaHCApIHOMY IIPUMIIIIEHHI MOXKE 3ajieXKaTH Bij 0aratbox
YyUHHUKIB. Ha mouyaTky po3BUTKOM Takoi MOXeEX1 Kepye MajvBoO, 1€ O3HAYA€E, 10 Ha
JUHAMIKY TPOIECY 3TrOpaHHs BIUIMBA€E JIMIIE KUIBKICTb, BHUJ 1 XapaKTEPUCTUKU
nanuBa. JlocTaTHs KUIBKICTh KMCHIO HasiBHA MOCTIMHO 1 Y KOXKHOMY MICILI MPOIECY
ropinHa. Takuil cTaH yTPUMYETHCS BIPOJOBX IEBHOTO YacCy, BIIPOJIOBXK SIKOTO
MOTYKHICTh MOXEXK1 3pocTae. [loxkexa MpoIoBKYye 30UTbLIIYBAaTH CBOKO JUHAMIKY,
YTBOPIOETHCSI BCE OUIbIIE€ MPOAYKTIB 3rOpaHHs, OCKUIBKM 3pOCTa€ 30HAa TOPIHHS.
3aiMMIICHHS TIPU3BOAUTH 0 YTBOPSHHS Ta 3HWKCHHS HEUTPAIbHOI 30HH, THM CaAMHUM
0OMEXY€EThCSI MPOCTIP, Yepe3 SIKUM JO TOXKEXKl MOCTYMAae KUCEHb 13 MOBITPSIM 1
MOXKEKA CTAa€E KEPOBAaHOIO BEeHTWsILi€0. HacTae KpUTUYHMIT MOMEHTOM y PO3BHUTKY
BHYTPIIIHBOI MOXKEX1. 3 I[bOTO MOMEHTY yCl 3MIHH Yy BEHTWIALII OyIyTh CYTTEBO
BIUTMBATH HA JJUHAMIKY Ta PO3BUTOK MOXKEX1 [4].

Jns nocsrHeHHsST HaWOUIbII €(pEeKTHBHOTO TacCiHHS TOXKEX1 B MaHCApIHOMY
MPUMIIIEHH], TOTPIOHO BUMPABUTH Ta JOJATU PsiJl HACTYMHUX (HAKTOPIB :

1. 3MeHIeHHs KOHIIEHTpaIlli OKUCHUKA B TIOBITPI.

2. 3MEeHIICHHS KIJTLKOCTI 0COO0BOTO CKIIAAY JJIS JIKBIIAIT TOXKEXKI.

3. OmnepaTUBHICTb BEJICHHS JiH.

4. MinHiMizalisi IpOJUTOT BOAU.

[TpoBoasiun aHami3 cnocoOiB TaciHHS MOXKEXKI B MaHCApAHUX MPUMIIICHHSX,
BIIMOBIJTHO KEPIBHUM JOKYMEHTAM MOKEMO BIJI3HAUUTH JBa OCHOBHI criocoOu [5;6;
7]

1. Tlomada cTBOJIa Ha TaciHHS MO BUCYBHIN ApaOuHi.

2. Tlomaua cTBOJIA HA TaciHHA IO CXOIOBII KIIITHUHI.

["aciHHs MOXEX1 32 JOMOMOTOI0 BHUCYBHOI JpaOWHM MOXKe OyTH €(pEeKTUBHUM
METOJIOM B JESIKUX BHMAIKaX, ajl€ TAKO)K Mac CBOI BJIaCHI OCOOIMBOCTI.

EdexTuBHICTh TaKOro METOAY MOJIATa€ B TOMY, IO JOCTYH JO TMOXEXI, Ha
naxy abo B MaHCapJIHOMY MpUMIIIEH], cTae Oulbll gocTynHUM. OcoOoBuil cKiaja
MOXKEKHO-PITYBAILHUX MiIPO3ALTIB MOKE CKOPUCTATUCS BUCYBHOIO TPaOUHOIO, 1100
MITHATHACSA HA 1aX Ta BUKOPUCTATH IHCTPYMEHTH JIsI TaciHHs ab0 JloKaii3allii BOTHIO.
Ile 1m03BOJIIE TOKEGKHUM-PATYBAJIbHUKAM  TIpAIfOBaTH Ta  0Oe3MOCcepeaHbo
KOHTPOJIIOBAaTH  PyX  BOTHIO, OCOOJMBO Yy  BHIAAKaX, KOJIW  IOXKEKa
PO3IMOBCIOJIKYETHCSL 3 HIDKHIX MOBEPXIB 10 Aaxy abo criHax Oymiem. IIporte, meit
MIIX17 Ma€e CBOi TpyaHoii. JIOCTYIHICTh 10 J1axXy MOKe OyTH YCKJIaJIHEHOIO uepes
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pi3Hi (hakTOpH, Taki SK BHCOTa OYHiBIi, CTaH Jaxy BHACIIJIOK 4YOTO0 MOXe OyTH
0oOBaJICHHSI KOHCTPYKIIii, MPOBEJEHHS TaCiHHS 32 TAKUM MPUHIUIIOM 33J1I0€ BEIIUKY
KUIBKICTh OCOOOBOTO CKJIaly, TAKOXK BEJIMKHUM Ta OCHOBHUM HEHOJIKOM TaKOro
METO/ly TaCiHHS € BeJIMKa KUIbKICTh MPOJIUTOI BOJHU, SIKA MOXE 3aTOMUTH HUXKHI
MOBEPXH THUM CaMHUM 3aBJaTH BEIMKHX MaTeplaJbHUX 30WTKiB. OIlIHKA CUTYyaIli Ta
PO3YMIHHSI YMOB € BQXJIMBUMH JUIsl BU3HAYEHHS €(PEKTUBHOCTI I[HOTO METOIY
raciHHs. TToxkexH1 MApO3UIM MOBUHHI MaTH HE JIMIIE BIJIMOBIAHY MIATOTOBKY JJIS
poboTn Ha Jnaxy, ajge W yci HeoOXimHi 3acoOu Oe3rmeku Ta OOJIagHAHHS IS
e(eKTUBHOTO BTPYYaHHS.

3Ba)karouu Ha MOXEXKI B MaHCApJHUX MPUMIMIEHHSIX, TaCIHHS Yepe3 CXOIOBY
KIITUHY Ma€ CBOI CyTTeBl Henoiiku. IlimHiMarounch CXOAOBOIO KJIITHHOIO, JIAHKA
['I3C moxe MBUAKO AOCATTH Micis 3aropsiHHs. Lle Moxke OyTH ayke eQeKTHBHO,
OCOOJIMBO SIKIIIO TIOKEXKa JIOKAJi30BaHA Ha BEPXHIX TOBEpXaxX YW B MAHCAPTHOMY
npuminieHHi. Takuii MeToa M03BOJII€E KOHTPOJIIOBATH TOLIMPEHHS BOTHIO Ta
pearyBatu omnepatuBHO. [Ipore, icHye psia pU3UKIB, SKI MOXYTh IPHU3BECTU IO
MOIIKO/PKEHHS KOHCTPYKINi Oy/iBIl, 30KpeMa CXOJOBOi KIITHHH, CTBOPIOIOYH
HeOe3neky o0Bally TMM CaMUM YCKIIQHIOIOYH JOCTYI JO OCEPEAKY MOXKEXKl, UM
METOJIOM TaKOXX HaM TOTPIOHO 3ally4yUTH 3HAYHY KUJIBKICTH OCOOOBOTO CKJIady Ta
BUMarae ajbTePHATUBHUX NUIAXIB TraciHHsA. KpiM TOro, SKio BOTOHb IIBHJIKO
PO3MOBCIOJIKYEThCS, TaCiHHA 3HHM3Y € HE(EKTUBHUM, OCKILIbKM BiH B)XE€ BCTHUT
PO3MOBCIOIUTHACS HA BHINI TOBEPXH JO MNPUOYTTS TIOKEIKHO-PITYBATHHUX
M1IPO3A1IIB.

BpaxoByroun BuUllleHAaBEJICHE, a TAKOXK aHaJ13 IMUISIXIB Ta BUIB ra3000MiHY i
Yac TaciHHs MOXKEX B OTOPOKEHHI MOXKHA CTBEPJIKYBATH, 1110 y OLTBIIOCTI BUNIAAKIB
JIaH1 TOXEX1 KOHTPOIIOKTHCS BeHTWIALIE0. Kilro4oBUM MHUTaHHSAM 3a TaKUX YMOB
CTa€ JOCTYN TOBITPS B 30HY TOpIHHS, TaKUM YWUHOM BUKOPUCTaHHS CTBOJIB
MpoOIHUKIB HA0yBa€ MaKCUMabHOT €(hEKTUBHOCTI 32 PaXyHOK IMOjadl PO3MUICHUX
Ta TOHKOPO3MWICHUX CTPYMEHIB BOJM Ha TaciHHA a00 3aXUCT B OCEPEIOK TOPIHHS, 32
YMOB TIOBHOI 200 4YacTKOBOi 130jsmii moxexi [8;9]. SIkmo mommpeHHsS MOoXKexK1
B1IOYyBa€ThCS y BHIIE (MaHCApAHI MPUMIIICHHS) Ta HUIIE PO3TAIIOBaHI MOBEPXHU
e(DEeKTUBHUM METOJIOM TaciHHS MOKe OyTH KOMOIHOBaHHH CIIOCiO, OJHOYACHE
Bukopuctanusa Janku [JI3C s racinHs Ta cTBOJa MPOOIMHMKA HJisi 3aXHUCTY
MaHCapJAHOTO MPUMIIIEHHS 32 YMOBH POOOTH Ha TOKEXKI HE MEHIIE 2-X BIIICHb
PUCYHOK 2.
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PucyHnok 2 — I'aciHHS MaHCApAHOT O NPUMillleHHSA KOMOiHOBaHMM CIIOCOO0M

Metonu po6GoTu, BuOIp 3ac00IB 1 TakKTHKa [l MOXKEKHO-PITYBATBHHUX
M1JIPO3/LITIB 3aJICKUTh BiJl TOCTABJICHOI METH, 3aBJIaHHS Ta TAKTUUYHUX MOKJIUBOCTEH
MIIPO3AUIB SIKI MpuOyau Juisl TaciHHs noskexi.lIpoaHanizyBaBimim 3akopJOHI Ta
BITUM3HSAHI POOOTH, MIOJO0 CHOCOOIB NPOBENEHHS TaCIHHS MOXKEX MaHCapIHUX
MIPUMIIIECHb Y )KUTIOBOMY CEKTOp1 OaunMo, 110 B YKpaiHi HeMae METOIB Ta JOCBIY
raciHHS TaKUX IOXEX CTBOJAaMU MpoOiiiHMKaMH. bepyunm 10 yBarm MOKIJIMBI
BaplaHTM BUHHMKHEHHS Ta PO3MOBCIOKCHHS TaKUX TMOXKEK 3 HaAUTHKUUMHU
HACJIKaMU, 3alpONOHOBAHO KOMOIHOBaHMUM CHOCi0O TraciHHS  MaHCApJIHUX
MPUMIIICHB.
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YK 614.841

PO OCOBJMBOCTI ITPOBEJEHHS ABAPIMHO-PSATYBAJIBHUX
TA THIIUX HEBIIKJIA/THUX POBIT HA OB’€EKTAX EHEPI'ETUKHU

IM. I'PUI[UHA, kano. mexH. Hayk, Ooyenm,
B.IO. FESUMEHHUH, xypcanm gaxyromemy onepamueHo-pamysaibHux cu
Hayionanvnuii ynieepcumem yugiibnoco saxucmy Yxpainu
H.I I'PUIIUHA, kano. mexu. Hayk, ooyenm, XapKi6CbKuli HayiOHANbHUU
aBmMoMo0iIbHO-00PONHCHIL YHIGEpCUmen

Bixe maibke Tpu POKM B Halllil KpaiHl TpUBa€e NMOBHOMAcIUTaOHa BiliHA 3
POCIMCBKUMH OKYyMaHTaMH. 3a Il Yac 3aruHy BeNMKa KUIbKICTh HAIIUX TPOMAJIsH,
3pyiiHOBaH1 JIOMIBKH Ta 1HGPACTPYKTypHI 00’ €KTH. Yaapu 1o o0’€KTaM KPUTUYHOI
1H(DpacTPYKTypH, a caMe, po3MOALTY Ta reHeparli enekTpuyHoi eHeprii [1] HocsATh
cucteMHuit xapakrep. 3a sucHoBkamu JITEK, cranom Ha kiHens Oepesns 2024 poky
BiH BTpaTuB 0sn3bko 80% reHepailii yepes yapu i CTaHOM Ha BEPECEHb CUTYaIlisl He
nokparniuiack. CKOpHUII 32 BCE HAC YEKa€ Jy>Ke BaKKHUI OMaTOBAIIBHUI CE30H.

B 2023 pomi Pana namionanbHoi Oe3meku 1 00OpoHM YKpaiHM TpHitHsIIa
pimienHss PHBO [2] sike 103BOJINTh MOKPAIIUTH CTIMKICTh Ta BIAHOBJIEHHS OO’ €KTIB
KpUTUYHOI 1HppacTpykTypu. B 1boMy pimieHHI mnepeadadyeHo  CTBOPEHHS
1HKEHEPHOIr'0 3aXUCTYy 00’€KTIB, MIJCUIEHHS MPOTHUIIOBITPSIHOI OOOPOHH, CTBOPEHHS
3amaciB CTpaTeriyHoro OOJaJHAHHS Ta MPOTPAMHOTO 3abe3nedyeHHs Ta iHme. Aue
(akTUYHO 1I€ HE TMPHU3BEJIO J0 TMOKpAIIeHHS CHUTYyalllli 3 3aXUCTOM 00’ €KTIB
€HEePreTUYHOi IHPPACTPYKTYPH.

3aranpHa oprasizailisi aBapiiHO-pATYBaJIbHUX Ta IHIIUX HEBILAKIAJIHUX POOIT
(APP 1 HABP) BinOyBaetbcs BiamoBigHo [3] ane HEOOXiIHO BpaxoBYBaTu
ocoOimBOCTI 5K M00Ope HaBeAeHO B [4-6]. BHacmigok pakeTHO-apTHIEPIHCHKOTO
o0cTpity 00’€KTIB €HEPreTHUKM BUHUKAIOTh PYHHYBAaHHS Ta MONIKOKEHHS 3HAYHOI
KUIBKOCT1 TE€XHOJIOTIYHOTO OOJIaIHAHHS, CIIOPYJ 1 TEXHOJIOTTYHUX KOMYHIKAIH, 110
CYTPOBOIKYETHCS MACIITAOHUMHU TTOKEKAMHU.

Bianmosinno no [3] yHacmimok BuOyXy OOCTaHOBKA XapaKTepHU3ye€TbCS 3a
TaKUMH TTapaMeTpaMu: IJIOMA MOXKEeX1 Ta 30Ha TETJIOBOI Mii; ypakeHHs MEepCOHAIY
00’€KTa 1 3arpo3a HACEJICHHIO HAMOIMKUKX KUTIOBUX OyJAMHKIB 111 4ac BUOYXIB Bij
BOTHIO 1 3aJUMIICHHS; pyWHYBaHHsS OYJIWHKIB, CIOPYJ 1 BUHUKHEHHS 3aBaliB,
MTOIIKO/PKEHHSI 30BHINIHBOTO 1 BHYTPIIIHHOTO MPOTHUIIOKEKHOTO BOJOIOCTAYaHHS,
CTalllOHAPHUX CHUCTEM IMOXKEKOTaCiHHSI, TEXHOJOTIYHOT0 00IaHAHHS TOIIIO.

[1ix yac mpoBeIeHHs PO3B1IKM BCTAHOBIIOIOTHCS: AedOopMallito Ta pyWHYBaHHS
HE3aXMIIEHUX METAJeBUX KOHCTPYKIIM TOKpiBIl OyIiBeNlb, XOJOBUX MICTKIB,
MaiIaHYMKIB, TEXHOJOTIYHOrO0 OOJagHAHHS, MOXJIHBICTh ITOBTOPHUX OOCTPLIIB
CYCIIHBOTO €JIEKTPOYCTaTKyBaHHS Ta MiCIlp nauciokaiii cwi 1 3aco6iB JCHC;
MOKJIUBICTh OJIHOYACHOTO MOIIKOI>KEHHS JEKUTBKOX €JIEMEHTIB
EJIEKTPOYCTAaTKYBAaHHS Ta IIBUAKOTO TONMIMPEHHS BOTHIO TOPIOYOKO 130JISIIIEI0
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Ka0eniB, MPOKJIAJICHUX Y JIOTKaxX, TyHENSAX 1 IIaxTaX, TOPIOYMM YTEIUTIOBa4eM Ta
KOHCTPYKTUBHUMHU €J€MEHTaMu OyJiBil a00 MAcTWIOM, 110 BHJIMBAETHCA 3
MOIIKO/DKEHUX 3MallyBaIbHUX CHUCTEM TE€HEpaTopiB, PO3MOAUIBHUX MPHUCTPOIB;
MOXKJIMBICTh YTBOPEHHS BHOYXOHEOE3MEUHMX CyMilled Yy pasl IOIIKOIKEHHS
BOJHEBUX CUCTEM OXOJIOJKEHHS T€HEPATOPiB; 3aTPUMKY BUi3ay cui 1 3aco6iB JJCHC
y 3B’SI3KY 13 00CTpiJIaMH TEPUTOPIi 00’ €KTIB €HEPTETUKU; MOKIIMBICTh THMYaCOBOTO
NPU3YIIMHEHHS OIEepaTUBHUX I IMiJ 4Yac TaciHHA TOXEX1 IS BiJIBEJACHHS Ta
YKPUTTSI 0COOOBOTO CKJIaAy BHACHTIIOK 3arpo3u 0OCTPLUTY; BHHUKHEHHS HEOE3MeIHNX
piBHIB pajiamii y pasi po3repMeTu3allii TeXHOJIOTIYHOro o0JIaHaHHS 1 KOMYHIKaIIii
HAa aTOMHHMX €JIEKTPOCTAHIlISAX; BIJICYTHICTb THCKY B MEpEeXl MPOTUIIOKEHKHOTO
BOJIONIPOBOAY 4Y€pe3 ypaKEHHS ENEKTPUYHMX 1 BOJOMPOBITHUX  MEPEX,
MTOTIIKOPKEHHS HACOCHOTO 00JIaTHAHHS, MOYKJINBE PYWHYBAHHS MOXEKHUX BOJOUM 1
pe3epByapiB 13 3amacoM BOAM JJIsl MOKEKOTAaCiHHS Ta MiCIb 30epiraHHs 3amacy
MHOYTBOpIOBaya; 3a0pyIHEHHsI TepUTOpli Ooempunacamu, 1o He BUOYXHYJIH Ta iX
BUOYXOHEOE3NMEUHUMU  OCKOJKaMU; MOXJIHMBY  BIJCYTHICTb  OOCIYTOBYIOUOTO
MepcoHaIy d4epe3 3arposy oOcTpiny, iXx mepeOyBaHHSA y 3aXHCHUX cropynaax (abo
AKIIO 1€ HE TIepe10ayeHo PEKUMOM iX pOOOTH).

Ha ocHOBI 1aHMX PO3BIJIKH MPOBOJAUTHCS OILIHKA 0OCTAHOBKH Ta BU3ZHAYAIOTHCS
3aX0AM 3 OpraHizaiii psATyBaHHSA JIIOJIEW, TOPSAKY HaJaHHS  JONOMOTHU
MOCTPAKIAIUM Ta 3aIy4CHHS IS 1bOrO0 HEOOX1THUX 3aco0iB, OCHOBHI TAaKTHYHI
npuiiomn 3 JikBiganli HacmiakiB HC, pyOexi mnokamizamii 1 TraciHHS MOXKEX,
HaIpsIMKH 1 NUIAXK B1AXOAY OCOOOBOTO CKIIaly B pasi 3arpo3u BUOYXy a00 BHKUIY
Ha(TOMPOYKTIB, OpraHi3ailisi 30BHIIIHBOIO MPOTUIOXKEKHOTO BOJONOCTAavYaHHS,
3aco0M 3axuUcTy OCOOOBOrO CKJaay BIJ HeOe3neuHux (HaKTopiB, HEOOXIIHICTb
MPOBEICHHS cTa0UII3allli OyIIBEJIbHUX Ta IHIIUX KOHCTPYKIIIH.

[lin yac BUKOHaHHS POOIT, TMOB’SA3aHUX 3 JIKBIJAIIEIO aBapii BHACIIIOK
BHOYXY, OPTraHi3OBYIOThCS 3aXOJW ISl 3aXHUCTy OCOOOBOTO CKIJIAAy 1 TEXHIKH Bif
YpaKE€HHSI BHACIJIOK MOKJIMBOTO MOBTOPHOTO BUOYXY (BUOYXOBa XBUWJISI, OCKOJIKH 1
yJIaMK{ KOHCTPYKIIIM, TETUIOBUN BIUIMB, YPa)KEHHS OPraHiB JUXaHHS MPOJAYKTaMHU
TOpIHHA).

OpHouyacHO 3AIMCHIOIOTHCS 3aXOJM IMOJO0 3a0€3MEYCHHS JTOMEIANYHOI Ta
EKCTPEHOI MEIMYHOI IOMTOMOTH, €BaKyallil 10 3aKJ1aJ[iB OXOPOHH 3710POB 4.

ABapiifHO-PATYBAJIbHI Ta 1HXEHEPHI MIAPO3AUTA POOJISATh MPOI3X 1 TPOXOIH,
3M1MCHIOIOTh OOBaJlyBaHHST a0O0 BiABEACHHSA TrOproYux (OTPYHHUX) PIOUH, IO
po3nuiucs, y Oe3medyHi MicClsl, BIAKIIOYAIOTh MOIIKOHKEHI ITMCTEPHU (EMHOCTI),
anapaTy, MEXaH13MH 1 TpyOOIIPOBOJIH.

CninyBannas migpo3ainy JJCHC nmo wmicust mpoBeneHHsT poOIT 3A1HCHIOETHCS
Oe3MnmeyHrM MapupyToMm. Y pasi HemepeadadeHoi 3MIHM ONEpPaTUBHOI 0OCTaHOBKH
BHKOPHCTOBYETHCS 3aBUaCHO BU3HAUYCHHI 3alIaCHUN MapIIpyT.

3 MOMEHTY BHi3y 1 10 TIOBEPHEHHS y MYHKT MOCTIMHOI JUCIOKAIi cTapuinit
KOJIOHHM (MaIllMHU) MIATPUMYE 3B 30K 3 MyHKTOM 3B’SI3KY MIIPO3ALUTY (OmepaTUBHO-
KOOPJIMHAILIIMHAM TIEHTPOM, IIEHTPOM YIPABIIHHA B HAA3BHYAWHUX CHUTYAIlIfX) Ta
MIPOBOJIUTH OIIHKY OOCTaHOBKHM Ha MapIIpyTi CJiyBaHHS. TexHiKa Ma€ pyXxaTucs Ha
Oe3IMeyHii MBHUIKOCTI Ta 3 JOTpHMaHHAM 30urbmieHoi g0 100 M gucraHmii Mix
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MaliMHaMy. BukopucranHs 3aco01B 3B’SI3Ky IMiJ Yac YIpPaBIiHHA CHJIAMU 1 3ac00aMu
Ha TIOKEXI TOTO/KYeEThbCs 3  BIMCBKOBOW  aamiHicTpaliero. Kareropuuno
3a00pOHSAETHCSI CAMOBLIIBLHO 31HCHIOBATH (POTO 1 BiJleo(diKcalliro HACTIIKIB 00CTpiTy
00’€KTIB €HEPTeTUKH.

Cumu 1 3acobm JICHC y mnepmioyeproBoMy TOpSIKY BBOASTHCS Ha
BUPIIIAIBHOMY HANpPSMKY OMEPaTUBHUX JII 3 ypaxXyBaHHAM OOCTAaHOBKHU Ta 3arpo3u
MOBTOPHOTO OOCTPLTY paloHy po3TallyBaHHS 00’ €KTa.

HeoOximno yrtBoputu IllTab Ha moXxexi, A0 SKOTO BKJIIOYUTH 1HKEHEPHO-
TEeXHIYHUN TIepcoHaNl 00’ €KTa €HEPTETUKH.

[Ticns mpubyTTs mepcoHany 3 YKPHUTTIB HEOOXiTHO BCTAHOBUTH 3B'S30K 31
CTapUINM 3MIHH Ha 00’ €KTI EHEPreTHKH, YTOYHUTHA B HHOT'O OOCTaBHUHH Ta OTPUMATH
MMACBMOBHI JIOMYCK 32 BCTAHOBJICHOIO (hOPMOIO JI0 TACiHHS TMOKEX1 abo JiKBimamii
HacHiAKIB  aBapli.  YTOYHHMTH, SIKI  €JIEKTPOYCTAHOBKM  YIUIUIM,  SIKE
CJIEKTPOYCTaTKyBaHHSA CTaHOBUTHh HEOE3MEKy /i 0COO0BOro CKIamay, poboTa sSKHX
CUCTEM 1 arperaTiB CIpUsTUME TOMIKUPEHHIO BOTHIO.

3a00pOHSIEThCST TOMYCKATH CKYITYEHHSI 0COOOBOTO CKJIAAYy y MPUMIIICHHSIX 3
EJIEKTPOYCTAaTKyBaHHAM Ta HOTO nepedyBaHHs y 3a00pOHEHUX (HEOE3MeYHuX) 30HaX,
MPUMIIICHHAX, HA TUIBHUII.

Oco0oBuii ckiaj, 3aiTHAN Yy MOJJaBaHHI BOTHETACHUX PEUOBUH, 3000B’ I3aHUIM
MpAIfIOBATH Y J1CJIEKTPUUHUX 3aC00ax.

VY3romuth 3 1HXKEHEPHO-TEXHIYHMM TIEPCOHAJIOM OO0’€KTa EHEpPreTUKHU
MPUNIMHEHHS T0/1a4l BOAHIO y CHCTEMY OXOJIO/DKCHHS TeHEpaTOpiB, O BUKOHAHHS
UX POOIT 3aTyYUTH OOCITYTOBYIOUUM MEPCOHAI.

["aciHHs BOJHIO BCepeauHl TpaHC(POpMATOpPIB Ta HAMOBHEHOTO MACTHUIIOM
eJeKTpoOoOJIaTHAHHS 3A1MCHIOBATH TMOPOIIKOM, MIHOK YM PO3MUICHOI BOJOIO,
CTBOJIM TIOJJaBAaTH Y€pe3 OTBOPH IITMHOIPOBO/IIB.

Jlnst mokamizaiiii MIiCIlh pO3JIMBY MacTHia HEOOX1THO OpraHi3yBaTu CTBOPEHHS
ix oOBasyBaHHS Ta OOJAIITYBaHHS CIIPSMOBYIOUYHMX BajiB JJIsl BIABEACHHS PO3IUTOTO
MacTuia y 6e3rneuHe Micle.

Ha o00’ektax eHepreTuku, Je He TMepeadauyeHo TOCTIMHE YepryBaHHS
MepPCOHAITy, HEOOXITHO BXKUTU 3aXOJIB ISl BUKIMKY BUi3HOI aBapiitHOi Opuragu. 1o
npuOyTTs aBapiitHOi Opuraju opraHizyBaTH OIEPATHBHI il 3 TACIHHS MOXKEX Y
o0cs31, BU3HAUEHOMY 3a3ajieTiib PO3POOJICHUM Ta Y3TO/KEHUM OIEpaTUBHUM
TIJIAHOM TTOKEKOTACIHHS.

Ha o00’ekTax aToMHUX €JNEeKTPOCTaHLii HEOOX1AHO CTBOPIOBATH OKpEMI
OTIepaTUBHI AUIBHUIN JJIsl TACIHHS TIOKEXK Y 30HaX UM Y MPUMIIICHHSX 3 MiABUIIEHUM
piBHEM paiartii.

[Tix gac oOctpiny abo 3arpo3u MOBTOPHUX OOCTPUIIB paloOHy po3TallyBaHHS
00’€KkTa, KOJIM ICHy€e Hebe3neka 0co00BOMY CKIIaly, OMEPaTUBHI Ail 3 TACIHHS MOXKEXK
Ha 00’€KTax €HEepPreTUKU He MPOBOAAThCA. OCOO0BUI CKIaa 1 TEXHIKA BIIBOJATHCS Y
OesreyHe miciie. BiTHOBIIEHHS OMEPAaTUBHUX MiM 3MIMCHIOETHCS TICIS MPUTMTUHEHHS
a00 MiHIMi3a1Iii 3arpo3u st 0COOOBOTO CKIIANy.

PesepBHy TexHIKY HEOOXIIHO pO30CEpEeIKyBaTU 3a YKPHUTTSIMH, a He
KOHIIGHTPYBaTH Ha BIIKpUTIA MicieBOCTI. JIJiS HamaHHS EKCTPEHOi JIOMOMOTHU
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pATYyBaIbHUKAM, HEOOX1THO CTBOPUTH OKPEMHUU TiApo3auT abo copMmyBatu rpymny 3
TPAHCIOPTOM, 3aco0aMU MEAMYHOIrO 3a0e3MEeYeHHs Ta aBapiiiHO-pATYBaJIbHUM
oOnagHaHHsAM. JlJI1 CBO€YAaCHOTO pearyBaHHS Ha MOKIIMBI 3arpo3W MPU3HAYUTU
criocTepiradya 3 3aco0amMu paaio3B’s3ky. B pasi moBiTpsiHOi ab0 iHINOI BIMCHKOBOL
3arpo3u crocrepirad mnojae komanay «B ykputta!»y. Y Bumagky QopMyBaHHA
3BEJICHUX 3aroHiB JOIIJIBHO IMPOBECTH PO30CEPEIPKCHHS CHUJI 1 3aCO0IB 3BEIACHUX
3aroHiB Ha MICIIEBOCTI 3 METOK YHHUKHEHHS 3HAYHOT'O CKYIMUEHHS JIF0JIel Ta TeXHIKH 1
HEJIOMYIIEHHSI 3HAYHUX OJIHOMOMEHTHHX BTpAT MPH PANTOBOMY apTHUIIEPIHCHKOMY,
pakeTHOMY 4YM aBialifHOMY yJapax IO MICII0 JIucoKallii 3arony. OOMEXuTH
KOPUCTYBaHHS MOOUTEHUMH 3aC00aMHU 3B’ 513Ky 3 METOI0 YHUKHEHHS BHSIBICHHS MICIIS
JUCIIOKarii 0co00BOrO CKIIamy 3aco0aMu pamioeleKTPOHHOI OOpOTHOM Ta PO3BIAKU
MIPOTUBHUKA 3 HACTYITHUM 3aBJIaHHIM yJapy 3aco0aMu ypaKeHHHI.

Y BUIIamKy po3TallyBaHHS MICISl JUCIOKAIli 3BEJECHOTO 3aroHy B 30HI
Ypa)XE€HHS CTBOJIBHOI 1 PEaKTUBHOI apTWiepli MPOTUBHUKA OOMEXKHUTHU BIJIMOYMHOK
0CO0OBOr0 CKJIaMy y Hamerax. JlopeuHo oprani3yBaTH IiJITOTOBKY IOJbOBHUX
bopTudikamiftHIX YKPUTTIB (OKOIMIB, IIUIAH TOIIIO).

TakuMm 4YuMHOM, TIPU MPOBEACHI PATYBAJIbHUX POOIT HAa 00’€KTaX KPUTUYHOI
€HEPreTUYHOi 1HOPACTPYKTYPU HEOOXITHO B CTUCIIHM TEPMIHH 30CEPEAUTH TOCTATHIO
KUIBKICTh OCOOOBOTO CKJIAAy JUIsl TPOBEJEHHS POOIT HAa BHUCOTI, 3alMOOIITH BUTOKY
iHdopMaIi 1po pATYBaIbHI poOOTH Ta MPO pe3yibTaTH BiIy4yaHb, 3a0€3MEUYUTH
IHTEHCUBHE HApOIyBaHHA CHUJI Ta 3aco0iB, B TOMY YHCIl 1HXEHEPHOI TEXHIKH,
MIHIMI3yBaTH CYMYTHI BTPATH BiJl TPOBEACHHS PATYBaJIbHOI ONepallli.
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5. IIpo ocobauBOCTI pearyBaHHs Ha HaJ3BUYailHI CUTYyaIlil 7 4ac 30poitHO1
arpecii: Haka3 JlepxkaBHOi ciaykOu VYKpaiHM 3 HaI3BUYAWHUX CHUTYyalllll Bij
02.04.2024 p. Ne 375. URL: https://dsns.gov.ua/upload/2/0/8/0/8/1/6/rekom.pdf.

6. Ilpo 3abesmedenHs Oe3meku : Okpeme mMopydeHHs JlepaBHOI CiryKOu
VYkpainu 3 Hajg3Buuaiinux cutyarii Bim 22.03.2022 p. Ne 022-01-om mmy URL:
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V]IK 614.8

EKCHEPEMEHTAJIBHE JOCJ/IIIKEHHA BIIJIUBY
MOJUPIKOBAHUX JTOBABOK HA BJIACTUBOCTI KOMIPECIHHOI
IHIHHU

J.B. I'puwenxo, HYI]3 Vxpainu, C.M. lllaxos, doxmop ¢hinocoghii

OCHOBHMMH BJIACTUBOCTAMHM KOMMpECiiHOT miHK[1], 110 BIUIMBAaIOTH Ha
e(DEeKTHUBHICTh TOXKEXKOTACIHHS, € 1 CTIMKICTh Ta KpaTHICTh. PazoMm 3 TuM, psjaoMm
aBTOPIB MIATBEP/KCHO, IO BBEJICHHS B CKJIaJl BOJHUX BOTHETaCHUX pPEUYOBHH
XIMIYHUX MOAU(DIKOBAHMX JT00aBOK J03BOJISIE IMIJABUIIUTH €()EKTUBHICTh TaClHHS
TTOXKEXKI.

MeTtor AOCIHIJIPKEHHsSI € BUSBICHHS OCOOJMBOCTEHM BIUIMBY MOJU(PIKOBAHUX
no06aBok Ha BuactuBocTi KII. 3 mpakTUyHOI TOYKM 30py OTpUMAaH1 3aJeXKHOCTI
JO3BOJIAIOTh B TMOJAJBIIOMY  BH3HAUUTH  €(DEKTUBHICTh  MOXKEXKOTACIHHS
KOMITPECIHOT IHU 3 MOAU(IKOBAaHUMU J00aBKaMu Yy ii CKiIal

O06’eKTOM JIOCTIKEHHS € BJIACTUBOCTI KOMIPECIMHOT MIHM 13 3aCTOCYBAHHSIM
Mo U (iKOBaHUX JI0OABOK: CTIHKICTh Ta KPATHICTb.

OcHOBHa TiNoTE3a NOJIATa€ B TOMY, IO BHUKOPUCTAaHHA MOJU(IKOBAHUX
7100aBOK Yy CKJIaJ[i KOMITPECIHHOT MiHU Oy/ie BIUTMBATH Ha 11 CTIHKICTh Ta KPATHICTb.

3rigao meroauku JICTY EN 16327:2018 OGyno BUKopucTaHo o0JiaHaHHS, 110
MOJIaHO Ha puc. 1.

Pucynok 1 — O6sagHaHHA 1J1s1 IPOBEACHHS N0CJHi1y 3 BUMiPpIOBaHHS CTIMKOCTI Ta
KPaTHOCTI NiHKM: a — miHonpuiiyam: 1 — nino30upady 3i 3 IUBHUM NpHCTPoEM; 0 — doTo
PO3p00JIeHOT0 CTEH/Y.

Po3mileHHst cTBoJa JJIsl 1MOJIaBaHHs MiHKW Ha BUMIpIOBaIBHUN cTeHA (pucC. 2,
a), BianoBiganu BuMoram JICTY EN 16327:20. Ilix yac mociigkeHb BUKOPUCTAHO
OpUTIHAIBHUN  PO3pPOOJICHHM 3pa30K CHCTEMH TE€HEpYBaHHS Ta TI0JIaBaHHS
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KoMIIpeciiiHoi minu (puc. 2, 6) [1].

(>

&)

a

Pucynok 2 — O0siafHaHHS TAa YMOBH JOCJIi/I’>KEHHS: 4 — BAMOI'M PO3MillleHHS CTBOJIA Ta
crenay 3rigno ICTY EN 16327:20; 6 — ¢poro cucremu reHepyBanns Ta nogapanas KII
OpUriHaJBLHOTrO 3pa3ka [15].

OriHOBaHHS KPAaTHOCTI Ta CTIMKOCTI IIHMU BIJAMOBIZIHO JO PEKOMEHJAIliH,
Bukinanenux JJCTY EN 16327:2018. 1 koxkHOT mpoOU BUMIPIOBaHHS! KPATHOCTI Ta
CTIMKOCTI 1OCHIA NOBTOPIOBaiM Tpuui. CTIMKICTh BU3HAYAJIM 3a IHTEPBAJIOM Hacy, 3a
akui BUTIKae 50 % piauHU 3 T€HEPOBAHOI MIHU NUISAXOM BCTAHOBJICHHS MIHO30HUpaya
Ha Baru, Npu bOMY (PIKCYIOUH BTPATy MOro MacH.

KpatHicTh niHM po3paxoByBaju 3a GOpMyJIolo:

%4
E = .
My—Mq

1)

ne V — o0’eM niHo30upaya, Ji;

M; — Maca mopoXHKOTO MHO30Mpaya, KT;

M, — maca niHo30upaya, 3alOBHEHOTO IMHO0, KT.

MonudikoBani 700aBKK JIsi TMPOBEICHHS JOCIIIKEHb OyJ0 00paHO 3TiIHO
[15]: rigpodochar amonito  ((NH,),HPO,);  mirimpooprodochar  amoHi0
(NH4H,PO,); xapoonar amonito ( (NH4),COz3); kapoonat kamito (K,COj3); xiopun
kainito (KCI). Konnenrpariss MoaudikoBaHux 100aBOK y CKJIaJll KOMIPECIMHOI MHA
BapioBaMCh B Mexax Bim 1% nmo 5% 13 ypaxyBaHHS aHamizy JIOCBITY
MONEepeHUKIB, BUKIAACHUX Y [2].

[Tpu nocnimxenHi BukopuctoByBanu 1Y 3aransHoro npusHaueHHs «bapc Sy,
13 KOHIIeHTpaliio P=6 % y BOAHOMY PO34MHI 3TIHO peKOMEHAAIlill BUpOOHUKA.

CIIMCOK BUKOPUCTAHUX IKEPEJI:

1. Zhaogian L., Hongging Z., Jinlong Z., Yilong Z., Lintao H. Experimental
research on the effectiveness of different types of foam of extinguishing methanol /
Diesel pool fires. Combustion science and technology. 2022. Vol. 12 (196). P. 1791-
1809. https://doi.org/10.1080/00102202.2022.2125306

2. Kodrik A., Titenko O., Vinogradov S., Shakhov S. Improvement of the
prototype of the compressed air foam system and its testing. In Applied Mechanics
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and Materials. 2023. Vol. 917. P. 59-68. https://doi.org/10.4028/p-sj8kwy
YK 614.8

PE3YJIbTATU EKCIIEPUMEHTAJIbHOI'O BUSHAYEHHS]
BJIACTUBOCTE KOMITPECIMHOI NTHM 13 MOJIU®IKOBAHUMHA
JTOBABKAMM

I.B. I puwenxo, HVI]3 Vkpainu, C.A. Bunoepaoos, k.m.u., doyeum

Pozunn minoytBoproBaua (94% Bomgm 1 6 % miHOyTBOpIOBaya) 13
Moau(dikoBaHUMH J100aBKaMU TOTYBaBCS Ui KOXKHOTO JAociigy B 00’emi 1 i
BianoBigHo 10 mpomopilid KOHIEeHTpallii MoAu(piKOBaHUX 100aBOK B Mexkax BiJ 1—
5 % Oyno BU3HAUEHO iX HEOOXIJHY Macy, fKa BHUMIPIOBAJIACh 13 3aCTOCYBaHHAM
€JIEKTPOHHUX HACTUILHUX Bar. Po3paxyHKoBI Macu MOAU(PIKOBAHUX TOOABOK MOJAAHO
y Tabm. 1.

Tabmuusg 1 — Po3paxyHkoBi Macu MOIM(IKOBaHUX JOOABOK

KonnieHt Maca Ml m, r
pauiﬂ MI[ C, % NH4H2 (N H4)2
1 10 10
2 20 20
3 30 30
4 40 40
5 50 50

[Ipomniec mpuroryBaHHsi poOOYOro PO3YMHY 13 MOAMGDIKOBAHMMHU J00aBKaMH
Mo/1aHo Ha puc. 1.

a o
Pucynok 1 — IIpouec npuroryBaHHsl pO34uHY: 2 — KOHTPOJIbHE
3BaKyBAHHSA MOAU(IKOBAHUX 100aBOK; 0 — NIPUTOTYBaHHS PO3YHHY

NiHOYTBOPIOBa4a i3 MoandikoBaHUMH J00aBKAMM B 32JaHUX NPONOPLIAX; 6 —

3all0BHEHHSI €EMHOCTi CHUCTEMH FeHEePYBAHHS Ta MOJABAHHS KOMIIPECiHHOI MiHM.

o1


https://doi.org/10.4028/p-sj8kwy

Crangapt Guide for the Use of Class A mepen0avae Tpu TUIIKM KOMIIPECIHHOT
minu[ 1] 3a kpatHicTiO: «MoKpa (wet)» Bix 1 1o 5; «piaka (fluid)» Bix 5 mo 10; «cyxa,
a6o xopctka (dry or stiff)» Bim 10 mo 20. KpaTHICTh KOMIIPECIHHOI ITHH
PETYIIOETHCS  CIIBBIAHOIICHHS BHUTPAT BOJHOTO pO3YMHY IMMIHOYTBOpIOBada Ta
MOBITPS 1 TUCKOM B cUcTeMi. BpaxoByrouu 3a3HaueHe, TUCK B CUCTEM1 OyB MOCTIHHUMA
Ta JOpiBHIOBaB 6 Oap. BeHTwm cTBoma cuCTeMH TEHEPYBAaHHS Ta IIOJaBaHHS
KOMIPECIHHOI MHU PETYIIOBAINCH TAKUM YHHOM, 1100 3a0e3neuut 4 pexxumu (M1—
M4) cniiBBiIHOIIEHHS BOJHOTO PO3YHMHY MIHOYTBOPIOBAYa/MOBITPS, K1 BIAMOBIIal0TH
K=5 mng M1, K=10 gng M2, K=15 ana M3 1 K=20 nnsg M4 nis komnpeciiiHol mHu
6e3 106aBOK.

Ha puc. 2. nogano ¢oTo mporecy JochiKeHHs A0CTiKeHH] [2].

a 6
PucyHnok 2 — @010 npouecy A0CTiIKeHHs: a — MOJJAaBAHHS KOMIIPeCiiiHOl
IiHM HA CTeH; 0 — BAMiPpIOBAHHS KPATHOCTI Ta CTIHKOCTI KOMIIPECIiHOI MiHU.

VY T1abn. 2 momaHo 3BelleHI pe3yJbTaTH (CepedaHl PO3PaXyHKOBI 3HAYEHHS)
JOCHIDKEHHST BIUIMBY (ocdaTiB aMOHIIO 13 KOHIIEHTpalliero B Mexax 1-5 % Ha
BJIACTUBOCTI KOMITPECIHHOT TIHHU.

Tabnuus 2 — BB docdaTiB aMOHII0 Ha KPaTHICTh Ta CTIMKICTh
KOMIPECIHOT IMHU

MJT (NH,),HPO, | NH,H,PO,

M 1(5)

C% |1 2 3 4 5 1 ] ] ) !
K 6 4 5 6 4 5 q ! 4 (
S,min [233 [23 226 [208 [19 [208 ] ' : :
M 2 (10

K 9 11 |10 |9 10 |11 : : :

S,min [2,84 [267 |258 [281 [298 [218 ] ] ]

M 3 (15)

K ] ] ] : ] ' : '

S, min : ] ] ] ] ] ] ] ]

M 4 (20)
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, 4 l 4 A q q , A 4

K 4 B 4 [ E 4 4 4 E 4
q

S ] 4 4 ] : X 4 ¢ ¢ :

Ha puc. 3 mnomano 3anexHicTh BIUIMBY ¢ocdariB aMOHII0O B MexXax

KoHIeHTpalii Big 1+5% y BOJHOMY pO34yWHI IMIHOYTBOpIOBaua Ha BJIACTHUBOCTI
KOMITPECIMHOT MiHH.

o K (Ml) °* K (M2) K (M3) * K (M4)
2
o« RTS
20 v RZ=1
[ o
18
16 R =1
14
w7
12
. R?=0,9949
10 L °
i il ;
8
2 =
ik | R:=1
.
4 . .
)
1 2 3 4 5
((NH4)2HPO4) C, %
<K M) « K (M2) K (M3) * K (M4)
2
I =
20 - o
4 Ri=1
% L
16 Ri=1
14
4
12 R*=0,8929
. i cssamesciiting
10 .. 0 = .
8
er T ! R*=0,9949
4
2
1 2 3 4 5
(NH4H2PO4) C, %
a
*SMI) S (M2) S(M3) S (M4)
6
55 R?=0,9387 b
®. .
5 L]
é
45
i
g 4
@ 5
2=0,96
- R? =0,9635
3 R =O‘()778 .
‘ ‘
2,5 1 H
¢ . . R?=0,992
5 .
15
1 2 3 4 5

((NH4)2HPO4) C, %
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*S(Ml1) * S (M2) S (M3) *S(M4)

R*=10,9994
..

S, min

R?=0,9995
R?*=0,9984
.

R?*=0,9931

1 2 3 4 5
(NH4H2PO4) C, %

o

Pucynok 3 — BuiuB koHuenTpauii pocatiB aMoHi0 y BOAHOMY PO34HHI
NiHOYTBOPIOBA4Ya HA BJIACTHBOCTI KOMIIPecCiiiHOI MiHU: a — KpaTHicTh B pe:kumax M1-M4 3
(NH4),HPO,4 ta NH4H,PO4; 6 — cTilikicTh i3 ypaxyBaHHAIM KPaTHOCTi, OTPHMAHOI IPH
pexumax M1-M4 3 (NH,),HPO4 Ta NH;H,PO,

CIIMCOK BUKOPUCTAHUX JIVKEPEJI:

1. Zhaogian L., Hongqing Z., Jinlong Z., Yilong Z., Lintao H. Experimental
research on the effectiveness of different types of foam of extinguishing methanol /
Diesel pool fires. Combustion science and technology. 2022. Vol. 12 (196). P. 1791-
1809. https://doi.org/10.1080/00102202.2022.2125306

2. Kodrik A., Titenko O., Vinogradov S., Shakhov S. Improvement of the
prototype of the compressed air foam system and its testing. In Applied Mechanics
and Materials. 2023. Vol. 917. P. 59-68. https://doi.org/10.4028/p-sj8kwy

V]IK 614.843

PO3POBKA BUMIPIOBAJIBHOI'O KOMIIVIEKCY JIJIsA
BU3HAYEHHA EOEKTUBHOCTI 3BACTOCYBAHHSA TEXHIYHUX
3ACOBIB TOXKEXOI'ACIHHA TOHKOPO3IIMJIEHOIO BO/1OIO

.11 ]]y6inin, x.m.n., ooyenm, HYI[3 Ykpainu

AKTYaJbHICTh CTBOPEHHS BHUMIPIOBAIILHOTO KOMIUICKCY 11 BHU3HAYCHHS
€(eKTUBHOCTI 3aCTOCYBaHHS TEXHIYHUX 3aCO0IB MOKEKOTACIHHA TOHKOPO3MUICHOIO
BOJIOI0 BHKJIMKAHO TMOTPeOOI0 TMOJANBIIOTO PO3BUTKY TEXHIYHMX 3aco0iB 3
OTPMMAaHHS Ta JOCTaBKM TOHKOPO3IMUJIEHOI BOJM B OCEPEIOK TOXKEXKI 3 METOI0
HiABHIICHHS ¢PEKTUBHOCTI IXHBOTO 3acTocyBaHHs (puc. 1) [1-6]. MexaHi3m raciHss
TOHKOPO3MWICHOK BOJOK TIOJSTaE€ B OXOJO/KCHHI 30HUW TOPIHHS, 3HIKCHHI
KOHLIEHTpAalli KUCHIO B 30HI TOPIHHS 332 paXyHOK HOro 3aMilllEeHHs MapaMu BOJAHM 1
3HM>KEHHI TEIJIOBOTO BUIPOMIHIOBAHHA BiJl monym'ss moxexi [7—10]. [Ipu upomy
CITiJ 3a3HAYMTH, 110 BOTHETacHAa €(PEKTHUBHICTh TOHKOPO3IHUICHOI BOJIH 3QJICKHUTH BiJI
po3Mipy Kpameib (JAMCIEepCHOCTI) Ta IHTEHCUBHOCTI TIOJlaBaHHsI, BIJIMOBIIHO
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OCHOBHHIMHM KPUTEPISIMH, 3a SKUMH BHU3HAYAETHCS €(PEKTUBHICTh 3aCTOCYBaHHS
TEXHIYHUX 3acO0IB IOXKEKOTACIHHS TOHKOPO3MHJICHOIO BOJOK, HacaMmIepen €
ONTHMaJIbHa JUCIEPCHICTh Kpalelb Yy TOTOIll TOHKOPO3MWJICHOI BOIU Ta
IHTEHCUBHICTh IOJa4i TOHKOPO3IHMJICHOI BOAW. TaKMM YHMHOM, BUHUKA€E IHUTAHHSI,
010  SKICHOI  OIIHKM  €(EeKTUBHOCTI  3aCTOCYBaHHS TEXHIYHHUX  3aco0iB
MO’KE)KOTaCiHHS TOHKOPO3IMHIICHOIO BOJIOKO 3a JAaHUMHU KPUTEPIsIMHU.

J1y1st BUPIIICHHSI ITOCTABJICHOTO 3aBIaHHS JIO CKJIaay KOMIUIEKTY BXOJISATh:

—  KOMILJICKTHHH Ka0elb;

— JTaTYUKH JJIs BA3HAYCHHS BOJIOTOCTI Ta TEMIIEPATypH;

—  Omox oOpoOku iHpopMaITii (TUCIIICH);

— (e kapra;

— mxkepeno xuBieHHs ([IKI1, moBepOaHK).

= N
—_—

PucyHnok 1 — 30BHilHIi BUIJISI] BUMIPIOBAJIBLHOI0 KOMILIEKCY /ISl BU3HAYCHHSA
e(eKTHUBHOCTI 32CTOCYBAHHS TeXHIYHHUX 32C00iB MOMXKEKOTACiHHA TOHKOPO3NUWJIEHOK BOJA0I0

BumiproBaabHUM KOMIUIEKC CKIQJAEThCS 3 S-TU NATUMKIB K1 PO3MIIIYIOTHCS B
CepelMHl TPHUMIIIEHH] Ha pI3HUX BUCOTaX Ta BIJCTaHI BIJ OCEPEIKY MOMKEXI.
JlaTunku, HacaMIiepes], BUMIPIOIOTh TEMIIEPATYPY Ta BOJOTICTh HAa PI3HUNA TPOMIKOK
yacy. OTpuMaHe 3HaUC€HHS (TEMIIEpaTypH Ta BOJIOTOCTI) BiJl IaTYMKa MEePEIAEThCs Ha
0J10k 00poOKH 1H(OpMAIIii 1 32 paXyHOK 1HTErpYBaHHS 3 OOYUCITIOBAIBLHUM 3aCO00M
(HOYTOYKOM) BIIOYBA€ETHCS MOTO TMOJAIbINE OOUMCIICHHS B 3aJIe’KHOCTI Bij Yacy, Ta
BUBIJl HA €KpaH HOYTOYKa pe3yJIbTaTiB BUMIPIOBAHHS 3 MOJAJIBIINM iX 30€pe:KEHHSIM.

OtpumaHi pe3ynbTaTd JOCHIDKEHHS aHANI3YIOThCS, POOJSITHCS TIEBHI
BHCHOBKH, II0JI0 MPOBEACHUX EKCIIEPUMEHTATbLHUX JOCIIKEHb, Ta B MOJATBIIIOMY
MOXYThb CTaTH TIJCTAaBOIO IS HAMWCaHHS BIAMOBIIHMX PEKOMEHJaIlii, TOIIO.
BumiproBanHs  3MIMCHIOETBCS T  Yac 3aCTOCYBaHHS  TEXHIYHOTO  3acoly
MOXKEXKOTACIHHS TOHKOPO3MUJICHOI BOJOI0, TPH IbOMY MOXE 3MIHIOBATHUCS
JUCIIEPCHICTh Kpareib BOJW, 1HTEHCHUBHICTH IOJaBaHHS TOHKOPO3IMUJICHOI BOIH,
BIICTaHb BIJl TEXHIYHOTO 3ac00y M0 OCEpelKy IMOoxkexi, Touo. BuMiproBaibHMIA
KOMIUIEKC JIO3BOJIUTH OIIHUTH €(PEKTUBHICTh 3aCTOCYBAaHHS TEXHIYHUX 3acO0iB
MOKEKOTACIHHSA ~ TOHKOPO3MWJICHOK BOJOK 13  BHU3HAYEHHSM  ONTHUMAaJbHOI
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JTUCTIEPCHOCTI Ta IHTEHCHBHOCTI TMOJAaBaHHS TOHKOPO3MHWJIECHOT BOJW, a TaKOX W
cdepy HOro BUKOPUCTAHHS.

Po3poOka BUKOPUCTOBYETbCS KadeIporo MOKEXKHOI TaKTUKU Ta aBapiiHO-
pATYBaIbHUX POOIT GaKyIbTETy onepaTuBHO-pATYBadbHUX cuil HYII3 Ykpainu npu
NPOBE/ICHHI HAyKOBUX JIOCHI/PKEHb 3 BHU3HAUEHHS €(EKTHUBHOCTI BHKOPUCTAHHS
3ac00IB IMOYKEKOTACIHHA TOHKOPO3IMUJICHOIO BOJOK IPU PO3BUTKY BHYTPIIIHIX
MOXKEeX TaK 1 B HAaBUAJBLHOMY IPOIEC] MPH MIArOTOBIN 37100yBayiB BUILOI OCBITH 3a
cnerianbHicTIO «ITokexHa Oe3mexay.
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1. Dubinin D., Korytchenko K., Krivoruchko Y., Tryfonov O., Sakun O.,
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ProblemsOfFireSafety/vol43/dubinin.pdf.
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OCOBJIMBOCTI TACIHHS INIAMIHHS JITIA-IOHHOT'O
AKYMVYJIATOPA TPAHCIIOPTHOTI'O 3ACOBY

M. M.Kpasyos, k. m. H., doyenm kagedopu MBXK]] Xapkiecvkoeo
HAYIOHAIbHO20ABMOMODLILHO-00POIAHCHLO2O YHIBEPCUMEN)

[Mpuamun poGoTH OyAb-SIKOTO ENEKTPUYHOTO aKyMyJsiTopa ToJisrae B
HAKOIWYEHH1 €JEKTPUYHOI €Heprii B Mpoleci XIMIYHOI peakuii, 10 BiI0OYyBa€EThCS
IIPH MPOTIKAHHI Yepe3 aKyMyJIATOp 3apsAJHOTO €IEKTPUYHOrO CTPyMy 1 reHepauli
€JIEKTPUYHOI €HEprii Mpu pO3PSAHOMY HPOTIKAHHI CTPyMy B MpPOIEC] 3BOPOTHOI
XIMIYHOI peaKIii.

OOOpOTHICTh XIMIYHOI peaklii B aKyMyJsTOpi J03BOJsi€e Oaratopa3oBo
PO3psAKATH 1 3apsA/LKATU aKyMYJSITOp. Y LbOMY MOJISTae mepeBara akyMyJsiTOpiB
nepesl OJAHOPA30BUMM JKEpeslaMu CTpyMy, 3BUYAHMMM Oarapeiikamu, y SKHX
MOKJIUBUH JIUILIE PO3PSITHUAN CTPYM.

Sk cepenoBuile Al IEPEHECEHHS 3apsily 3 OJHOIO €JIEKTPOAa aKyMyJsiTopa
Ha IHIIWNA, BUKOPUCTOBYETHCS €JIEKTPOJIIT — CIEIabHUNA PO3YMH, 3aBISKU XIMIUHIN
peaxiiii SKoro 3 MarepiajloM Ha eNEKTPOJax CTAI0Th MOXJIMBUMH SIK TpsiMa, Tak 1
3BOpOTHA XIMIYHI peakmii B aKyMyJsTOpi, IO POOUTH MOKIMBHUM SIK 3apsj
aKyMyJiaTopa, TaK 1 Horo po3psia.

CporojHi OJHMM 13 HAWUOUIBII TEPCHEKTUBHUX THUIIIB AaKyMYJSITOPIB €
JTIAIOHHUN akkyMysaTop (puc. 1). Y mux akymynaropax sik HEraTUBHUI €JIEKTPO]T
(kaToj) BUCTYyMAa€E altOMIHIN, a K MO3UTUBHUM €JIeKTpoJl (aHO) — Miab. EnekTpoau
MOXYTh MaTu pi3Hy (QopMy, sK TpaBuio, e ¢osbra y ¢dopmi muimHapa ado
JIOBIracTOro MakeTa.

Ha amtominieBy (oibry HaHOCATH KaTOAHHUM MaTepiaj, SIKMM HaldacTilie
MoOKe OyTH OaMH i3 TpboX: KobambTat JiTito LiCoO,, miTiit-pepodocdar LiFePO,,
abo mitilimaprannesa mmuHens LiMn20,, a Ha MigHy (ONbBry HaHOCSATH Tpadir.
Jlitiipepodochar LiFePO, € enunum, Ha JaHWi MOMEHT, OE3MEYHHUM KATOIHHM
MaTepiasoM 3 TOUKH 30py HeOEe3MeKH BHOYXY Ta eKOJIOriuHOCTI 3araaoM [1]
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Pucynok 1 - JliTiii-ionHuii akymyJsitop

B mporieci 3apsay Takoro akyMmyJssiTopa, 10HHM JITIFO TMEPEMIITYyIOThCS Yepe3
€JICKTPOJIIT, 1 BIPOBAKYIOTHCSA B KPUCTAIIYHI I'paTu rpadiTy Ha aHO/1, YTBOPIOIOUN
3'eqnanns rpadirtity mitito LiCg. Tlpu po3psiai BimOyBa€eTbcs 3BOPOTHHUIN MPOLIEC -
B/l aHOJa 10HU JITIIO PyXalThCs 0 Karoaa (OKHCIIOBaya), a B 30BHIIIHbOMY
JAHIIOTY JI0 Karoja pyXarmThCs €JIEKTPOHM, B pe3yibTaTli TMpolec HadyBae
CIIEKTPUYHOI HEHTpaIbHOCTI (pHC. 2).

—

PucyHnok 2 — Cxema po0oTH Jitiii-ioHHOr0 akymyJiiTopa

Hominansna Hampyra miTiH-IOHHOTO aKyMyJsiTOpa CTaHOBUTH 3,6 BOJIbTA,
MPOTE PI3HUIIT MOTEHINATIB TPH 3apsiail Moxe gocsratu 4,23 BojbTa. Y 3B'SI3KY 3
UM (pakToM 3apsig MPOBOAUTHCS MIPU MAKCUMAIBLHO JIOMYCTUMIN HAmpy3i He OLbIe
4,2 BoJbTA.

[Mpunmun po6otu Li-ion akymyssitopiB HactynHuid. [lpu 3apsai Li-ion
aKKyMYJISITOpa BIOYBAIOThCS peakilii: - Ha mo3uTuBHUX mactuHax: LiCO, [ILil-
XCoO,+xLi+ + xe- - Ha HeraruBHux miactuHax: C + xXLi+ + xe- OCLix ge: x -
CTYMiHb iHTepKaAMii (Ha mepuux 4-5 nukiax mMae Beauuuny 0, 5 [ x [11, 6 , a Ha
nactynaux 0,3 [1x (10, 8).

[Tpu po3psiai Li-ion BinOyBaeThcs ACIHTEPKAIAIIS (BUITYUSHHS) 10HIB JITIIO 3
BYTJICIIEBOTO MaTepiany (Ha HETaTUBHOMY €JIEKTPO/Ii) Ta IHTEPKAJIAIIi 10HIB JITIIO B
oKcuJl (Ha MO3UTUBHOMY eyiekTposi). Ilpu 3apsal mpouecu WayTh y 3BOPOTHOMY
HanpsMKy. OTxe, y BCiil cucTeMi BIJICYTHIN MeTaneBuil (HyJIb-BaJIEHTHUM) JITIi, a
MpolecH 3apsay Ta po3psAy 3BOASATHCA O MEPEHECEHHs 10HIB JITIIO 3 OJHOTO
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eJlekTposa Ha iHmMi. ToMy Taki akyMyJsSTOpH HA3UBAIOTHCS "MTiH-I0HHUMHU" ab0
tuny "Kpicia-kaqaiku'" [2]. AKyMyJIsSTOPH JIITIEBI BUTOTOBJISIOTHCS T€PMETUUYHUMHU
B IIMJIIHAPUYHOMY 1 TPU3MaTHYHOMY BapiaHTax. Cxema ximiuHoro mporiecy Li-ion
aKyMyJiITopa HaBeJieHa Ha puc. 3.

e
- { A - 353“;1
» N~ Paspag . ;
OTPMUETENL A — e -] + NONCHM e
ANSKTPON NSCTEOR
3apes
- LR
»h
"e
paspan U
Mag s 2 e A PCNMY B A
TP STEN M 0@ NOAH M TAT b
TOROC AN X Z TOSDC LEMHI
vimad ¢ npasca e
ANEETPOrMT
LixCs Lit-xCo02

Pucynok 3 - Cxema XimiuHoro npomuecy Li-ion akkymyJsitopa

Oco0MMBOCTI eKCILTyaTallii, 3aps/pKanHs, po3psiaku Li-ion akymynsaTopis, siki
MarTh HU3bKY CTIMKICTh 10 mepe3apsny. Ha HeraTUBHOMY €IeKTpO/l Ha MOBEpPXHi
BYTJICLIEBOI MaTpHIll IPU 3HAYHOMY IE€pe3apsiii MOKIUBE OCAJKEHHS METaJIeBOI0
miTio (y BUIISAL JIpIOHO PO3APOOJIIEHOTO MOIIKUCTOTO OCaay), IO Ma€ BEJIHUKY
peaKiiiiHy 37aTHICTh JI0 €JIEKTPOJITY, a Ha MO3UTUBHOMY €JIEKTPOJI MOYMHAETHCS
aKTUBHE BUJIIJICHHS KUCHIO. [Ipu 1IbOMYy MOKJIMBE IHTCHCHBHE BHJIUICHHS TEIUIa,
MiABUILICHHS TUCKY Ta po3repMeTu3allis akymyistopa [3].

3apsg  Li-ion  akymynsTopa 3IiHCHIOETECS B KOMOIHOBAaHOMY PEXKHMI:
CIOYaTKy Inpu noctiitHomy ctpymi (B mianmaszoni Big 0,2 mo 1 C) no nanpyru 4,1 -
4,2

B (3anexxHo Bijg pexomenpaiii BUPOOHUKA), Aayi MPU MOCTIMHOMY Hampysi.
[lepma cramis 3apsiny TpuBae Onm3bko 40 xB, apyra crajis goBiia. MoOMEHT
3aBEpUICHHS 3apsily HACTa€, KOJIM BETMYMHA CTPYMY 3apsily 3HU3UTHCA 1O 3HAUYEHHS
3% BinnouatkoBoro. [lIBuakimmuii 3apsin Moxke OyTH TOCATHYTHI TIPU IMITYJIbCHOMY
pexum (puc. 4). Brpata eMHOCTI 3 TOTIOMOTOI0 caMOpo3psiay cTaHoBHTH 5-10% Ha
piK.

Pucynok 4 - 3apsiani Ta po3psiini xapakrepucruku Li-ion akymyasropis

| Slr—- 1 e s
(W) | |
[ 48 H{ Hanpomee aapeg b1 —————— 100 ' |
3 (I " # ,‘,,;;__, < ) 0 0 N
| /.—-——- 2 W
] — ey 1200 H - e el |,
} | e g u?‘\‘~ o W .
35 . .y R | :
[} ] - ! !
§ » ' L TR E 7] e Al mUAEE e S §
z : ': | N, | 00 \
251 l IV . N ey Reenidaes -
0 05 Y 5 0 25 Bpway 0 200 40 600 1000 1200 1400 1600 1600

Fasnem, mAv 9
Baps PoOospsiiHl XapakKTepHo Tk



[TopiBHSIHHS XapaKTEPUCTUK aKyMYJSATOPIB eleKTpoMoOiiB HaBeaeHi (Taba.
3) mis aBTomo0Oins Baroro 1200 kr, mpu Basi Oarapei 250 kr ta ii 00'eMi KOKHOIO
turmy 200 1. JIiTiH-10HHUNA aKyMyJSaTOp BEJIHUKOI €HEProEMHOCTI IPUBEICHHUHN Yy

Tabn.1.
Ta6nuus - IlopiBHSIHHSI XapaKTEPUCTHK  aKyMYJSTOPiB
€JIEKTPOMOOLITIB
Ceunueso- Hikenb-kajmiesi Hikesb- Jlitiii-10HH1

Tunu akymynsro-

"ouuuL1 obesry”

pis KHCJIOTHI MeTalor ApHHI
[Turoma exepris 33 Br- u/kr 45 Bt w/kr 70 Br- w/kr 120 Bt w/kr
bBoprosa enepris 6.4 kBt - 4. 8.8 kBr1- 4 13 kBr- 4 23.4 kBr- 4
[Ipo6ir npu 120 53 km 73 km 114 km 195 km
Bt - u/km
[Turoma noryx- 75 Br/kr 120 Br/kr 170 Br/kr 370 Br/kr
HICTh

[Turoma enepris y 75 Br-u/n 80 Br- u/a 160 Br- 4/ 190 Br- u/n

Cepiio3Hy HeOe3MeKy MpeACcTaBise METAIIEBUM JITIH aKyMyJIsITOPHOI OaTapei,
mo 3aropiBcsi (puc. 5). Komm roputh niTidd, BiH Te4e 1 MOXKE MPOCOYUTHUCS B

HGTCpMGTH‘IHiCTL .

2
PN

OaTapei

JliTifi-ionHi OaTtapei MOXYTh TOpPITHM 4YacamH, BOHM TaKOX MOXYTb 3HOBY

3aropiTMcs Micisg TOro, K ix morymwid. Ilicas Toro, sik crmodatky mokexka Oysa

MOTYIICHA, TTO’KEKHA KOMaH/]a MOYXE€ BUKOPHUCTOBYBATH KaMEpH JJIsl CIOCTEPEIKEHHS
3a aBTOMOO1JIEM Ha BijcTaH1. K110 aBTOMOO1JIb 3HOBY HaUHE TOPITH, BOHU 3MOXKYTh
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HIBUKO cpearyBaTH. J[pyruil BapiaHT — MOBHICTIO 3aBaHTAKUTH aBTOMOOLIb Y

Bony [4].

o6 3racutu Tesla Model S, ska moTpamuiaa B aBapiro 1 CHalaxHyjda B
ABctpiickkomy Tupomi, 3HagoOunmocs ax 35 oci0 Ta 1'aTh CHEliaJIbHUX
aBTOMOOLIIB.

HayxoBusmu XHAJIY 3anporoHOBaHI ACKiTbKa HAWKpAIUX TEXHIYHUAX
pillieHb 3amaTeHTOBaHMX y JlepaBHOMY peecTpi MaTeHTIB YKpaiHH Ha KOPHCHI
mozeni: Ne 127742 wig 27.08.2018 p. “JIITIU-IOHHUM AKYMYJIATOP”; Ne
132337 BIJ 25.02. 2019 p. “CITIOCIb 3AIIOBITAHHA
CAMO3ANMAHHIO JIITIM-IOHHOI'O AKYMYJISITOPA”; Ne 143615 Bix 10.08
2020 p. “JIITIM- IOHHUH AKYMYJIATOP IIJIBUIIIEHOI'O 3AXUCTVY”.

16 Bepecust 2021 poky y KOHKypCl Ha Kpalliil maTeHT, KOpucHa Mojeinb No
132337 “CIIOCIB  3ANOBICAHHS CAMO3AWMAHHIO JIITIH-
IOHHOI'O AKYMVIJIAATOPA” 3a nepemory y BinkpuroMy KOHKypcCi Ha Kpamiii
naTeHT y cdepl IUBUIBHOTO 3aXHCTy Ta TOXEXHOI Oe3rekn XapKiBChKOTro
HamionansHoro VYHiBepcutery [uBinpbHOro 3axucty YKpaiHM HaropoKeHUN
JUTTJIOMOM |l CTYIIEHS.

ABTOpH 1IMX MATEHTIB YKpaiHU HAa KOPUCHI MOJEII 3 BISYHICTIO, IIOBAroio Ta
yBarol 3/1aTHI CHUIKYBaTUCS Ta HaJaBaTH KOHCYJbTalli 3  YIIOOJICHUMHU
TOBAPOBUPOOHUKAMH, (HaxiBIIMU 3 TMPOEKTYBaHHS 3 METOK BUTOTOBJICHHS
Oe3IeyHuX, He MOXKeXKe- Ta BAOYXOHEOe3NeUHHX, OyIb-SIKUX BU/I1B AKyMYJISITOPIB.

CIIMCOK BUKOPUCTAHUX JKEPEJI
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710 Mepexi, Ta TiopumaHux TpaHcnopTHHX 3aco0iB. |[EEE Transactions on Power
Electronics, Tom 28, Bunyck 5, crop. 2151-2169, 2013 44,

YK 614.84

[110JTI0 ONTUMIBALIT KJTACUPIKALT TPUJIAJIB TACTHHS
JUISI PO3PAXYHKY CUJI TA 3ACOBIB

A.AJlicnax, k.m.n., ooyenm, HYIL[3Y

EdexTuBHICTD TaciHHA TOXEX 3HAYHOIO MIPOIO 3alIekKHUTh BiJl BMLIOTO
BUKOPUCTAHHS OCOOOBHM CKJIQIOM CIOCOOIB 1 TPHHOMIB TaCiHHS TMOXEXK Y
MOEMHAHHI 3  MAaKCHMaJbHAM  BHKOPHUCTAHHSIM  TEXHIYHUX  MOXJIHBOCTEH
MIPOTUITOKEKHOT TEXHIKH, MOYKEKEHb-TEXHIYHOTO OCHAIIICHHS, 101(0)
BUKOPHCTOBYETHCS, a TAKOK MPABUIILHOTO 3aCTOCYBaHHSI BOTHETACHUX PEYOBUH.

[lin wac pearyBaHHS MOXEKHO-PATYBAIBHUX MIAPO3ILIIB Ha TOXEXKI, 3
MOMEHTY TPHUOYTTS MOXKEKHO-PATYBAJIBLHOIO MIAPO3AUTY O MICISl BUKIUKY 1O il
JIKBIiJaIi, 3 METOI 30MpaHHs BIJIOMOCTEH I OIIHKHM OOCTAaHOBKM Ta NMPUUHSITTS
pIIIICHHS IIOJI0 OpTraHi3allli onepaTUBHUX id, MPOBOJUTHCA PO3BIAKA MOXKEXKI. 3a
pe3yibTaTaMu PO3BIJAKKM TPOBOJAUTHCS PO3PAXYHOK CHUJI 1 3aco0iB 3 METOM0
€()EeKTUBHOTO PSTYBAHHS JIFOJIEH Ta raciHHs nmoxkexi [1].

OmHUM 3 OCHOBHUX MapaMeTpiB IiJl Yac PO3paxyHKy CHJI Ta 3aCO01B € IJIOIIa
raciHH, KA MOKe OyTH MEHIIIa a00 JOPIBHIOBATH IO MOXKEKI (S ac <Spox.) [2].

IImoma raciHHS 3aJCKHWTh, TOJOBHUM YWHOM, BiJ TIJIHOMHU TIOJAaBaHHS
BOTHETaCHOI PEUOBMHHU Ha IUJIOILY FOPIHHS 3 pyYHUX 4YM JapeTHUX CTBOJIB (puc. 1).

A

Letp

Pucynok 1 - I'pagiuna iimocrpanis BIJIMBY IJIMOMHU FACiHHSA CTBOJIIB
ae: R, — paaiyc po3BUTKY moskesxi, M; h, — riiuéuHa raciHusi CTBOJIOM, M;
. o.
Srac — MJIoma racinus, M“; o — Kyt Haxmiy (30 30 ); L, — A0BIKHHA CTPYMeHs, M.

>l >

[IpakThka CBiTYMTH, IO IIiJ Yac TaCiHHA IIOXKEXK BOJIOI0 Ta PO3UYMHAMH
niHoyTBOproBaua rmbuna racinas (h.) mist pydnux crBoniB «b» ckimamae 5 m, mis
PYYHHX CTBOJIB «A» - 7 M; it madetnux — 10 m [2].
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['mubuna raciHHs, B Tepuly 4Yepry, 3aJeXuThb BiJ BHUTpAT 31 CTBOJa, a
BpPaxOBYIOUM IIUPOKE 3aCTOCYBaHHS 3apa3 camMe KOMOIHOBaHHMX CTBOJIB 3
MOJKJIMBICTIO 3MiH BHTpAT Ha CTBOJIi, OJMH 1 TOH € CTBOJ 3a IICBHUX YMOB, MOXE
BIJIMOBIAATH K JIO CTBOJIIB MaJIOi MPOJYKTHUBHOCTI, TaK 1 CEpeaHBOI, a JJIsI TIeBHUX
CTBOJIIB 1 BHCOKOi, SIK BUAHO 3 Tabiui 1, HAa mpukiaal KOMOIHOBAaHUX TOXKEKHHUX

cTBOJIIB Protek.

Taoauus 1 - TakTHKO-TeXHIYHI XapaKTePUCTHKN KOMOIHOBAHMX MOKEKHUX CTBOJIIB

Protek
S C— Protek Protek Protek Protek
360 366 368 600
Butparu 6,0
BoAu (Hamip Ha 8’2 %’g 8,0 15,8
crBoii 70 M Bog. 1’5 6’0 9,0 22,1
CT.)  CYIUIBHOIO 2’5 7’9 12,0 31,7
CTpPYMEHS, J1/C ’ ’ 16,0
BiamoBinHO, BpaxoBYyIOUM I[IMPOKUN CHEKTp MpUIAAIB TaciHHA 3a

MPOJYKTUBHICTIO, JIOIIJIBHO BBECTH YHIBEpCaJdbHY KIAcCH(IKAII0 NpUIAIiB 3a
TUIIaMH, 110 JO3BOJIUTHh YHI(QIKYBaTH PO3PAaXyHOK TJTUOMHU TaciHHS, K MOKa3aHO B

Tabaum 2.

Tabanus 2 — YHipikoBaHe BUSHAYEHHS 32 TUIIOM NPUWIAAY Ta IJIMOMHOIO raciHHSA

Knacudikaris tummy ['mubuna raciHHs
Burparu, 5/c
npuiiaay 3a BUTpaTaMu (hy), m
<5 «b» 5
5-15 «A» 7
15> nadeTHU 10
3acTOoCyBaHHS J@HOTO «IIA0JOHY» B METOJUINl PO3PAXYHKY MOTPIOHOT

KUIBKOCT1 CHJI Ta 3ac00iB J0O3BOJIUTH aJalTyBaTH HOPMATHUBHO-TIPABOBY 0asy miA
CydacHI TMpUJIaJM TacClHHS TMOXeX Ta YHIQIKyBaTH 3acTOCyBaHHsS TMpodeciitHOi
TEPMIHOJIOTII.
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B. C. IIUKYC, acnipanm, JIbsicokuii Oeporcasnuii yHieepcumemy 6e3nexu

AHCUMMEOQIAILHOCN
. O. Yanuu, Jlesicokuti depocasruti yHigepcumemy Oe3nexu

AHCUMMEODISILHOCTN

Bigomo, mo ocraHHIM dYacoM B cdepl IOXKEKOTACIHHSA IIHPOKOTO
3aCTOCYBaHHA HaOyJlIM BOTHETacHI  aepo30JIbYyTBOPIOBAIbHI  CIONYKH. BoHH
BOJIOJIIOTh PSAJAOM IiepeBar, a camMe — e¢GEeKTHBHI, MalTh HHU3bKI BOTHETACHI
KOHIIGHTpAIlli,  BOJIOJIIOTb  BHCOKOK)  BOTHETAaCHOI  €(EeKTHBHICTIO  Ta
CKCIUTyaTalliIiHUMH  XapaKTepUCTHKaMHU, IpO IO 3a3Havae psjx aBTopiB [1-3].
HaliBa)xnuBiill 3 HUX: BOTHEracHa KOHUEHTpALlisl MEepeBUILYE BIAOMI KOHIIEHTpaLli
MOPOIIKOBUX 3acO0IB MOYKEKOTACIHHS HE MEHII SIK y 5-Tb pasiB; AJid 30€piraHHs
aepo30JIbYTBOPIOIOYMX 3apsi/iiB HE MOTPIOHO MOCYIMUH M1 TUCKOM; TBEPAONATUBHUN
aepo30JIbYTBOPIOIOUMN 3apsifi Ta BOTHETACHUH aepo30iib, IO YTBOPIOETHCS —
€KOJIOTIYHO Oe3neyHuil (030HOHEpPYHHIBHUI) Ta HeTOoKkcM4yHWil. Ha BigmiHy BiX
MOPOIIIKIB, a€p030Jib CTBOPIOE 3aXWUCT BiJ MOBTOPHOTO BHHHKHEHHS IU(Y31HHOTO
ropinHa Ha mpoTa3i 30 XBWIMH, COOIBApPTICTh MPOTUIIOKEKHOTO 3aXUCTy 1 M
BOTHETACHUMH aepo30JIIMH € HAaWMEHIIMM B TIOPIBHSHHI 3 I1HIIMMHU 3aco0amu
00’€MHOTO TOXEXOTACIHHA — TajoiIOBYTJIEBOAHSIMHU, Ta30BUM Ta MOPOITKOBUM
MOXKEeXKOTaciHHSAM. BpaxoByroun 11e¢ — aepo30jbHI 3aCO0M TMOXKEKOTACIHHA MOKHA
BBA)KAaTU YHIBEpCaJIbHUMH 3aC00aMU 00’€MHOTO MOKEXKOTACiHHS, ajle BOHU TaKOX
BOJIOJIIIOTh TEBHUMM HeAoJikamMu. IIpu yTBOpEHHI BOTHETACHOTO aepo30JI0
CIIOCTEPITa€EThC YTBOPEHHS (Dopcy MmojymM’st KOTpuid HaOyBa€ 3HAYHUX PO3MIpIB, a
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temreparypa ioro csrae 1000 °C, BorueracHa KOHIEHTpaIlis OLIbIIOCTI BOTHEIaCHHX
aepo30MiB JexuTh B Mexax Bim 10 no 100 r/M° mpu pisHHX KOMIIOHEHTHHX
peuenrypax aeposoiibyTBoprorounx AYC. Hesiki  aepozonbyTBOproroui  AYC
BOJIOJIFOTh BUCOKOIO TEMIIEPATYPOIO KIHIIEBOTO MPOAYKTY - aepo3oito. KpiM 1iboro B
npoaykrax TropiHHS AVYC crnoctepiraerbcsi HasBHICTh MPOJYKTIB HEMOBHOIO
OKHUCJIEHHS B KUIBKOCTAX $KI MOXYThb OyTH HEOE3MEUHUMH MJi JIIOAUHHU. AJie
OutbIICcTh TakuX penentyp AYC Mae HEBUCOKY MIBUAKICTh TOPIHHS, 110 HE J03BOJISIE
IIBUKO 3allOBHIOBATH Ta BIAMOBIMHO TOJEKOIM 3a HASBHOCTI HETEPMETUYHOCTI
e(eKTUBHO racuTu 00’ €MHI MOXKEXKI.

Takum uyumHOM ISl MIABUIICHHS €()EKTHUBHOCTI TaciHHA TOXeX kiaciB B
HeoOXiHO po3poduTH perentypu AYC 3 BHCOKOIO NIBUIKICTIO TOPIHHS, HEBETUKUM
dbopcoM  TMOIYyM’s, BHCOKOK BOTHETAaCHOIO €(EKTHBHICTIO Ta TPUBAIUM
eKCIUTyaTal[liHUM TEPMIHOM.

CIIMCOK BUKOPUCTAHMUX T/KEPEJI
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YK 614.843.2
IITYYHE CTAPIHHA 'YMOKOPJIHUX MATEPIAJIIB

C.1O. Hazapenxko, k.m.H., ooyenm, M.B. €ppemenko
Hayionanvnuii ynisepcumem yusiivHo2o saxucmy Yxpainu

[Ityyne cTapiHHS TYMOKOPAHHMX MAaTeplajiB € Ba)XJIMBOIO CKJIAJOBOIO
JOCJTIPKEHB, TPUCBSIUCHUX 3a0€3MEeYEHHIO JOBIOBIYHOCTI Ta HAIIMHOCTI BUPOOIB, 110
eKCIUTYaTyIOThCSl B CKJIQJHUX YMOBaX. [ yMOKOpIHI MaTepianu TMpeacTaBisiOTh
co0or0 OaraTomapoBi KOMIIO3UTH, IO CKJIAJalOTbCsi 3 TYMOBOI OCHOBHM Ta
apMyBaJbHHUX €JIEMEHTIB, TAKUX SIK TEKCTHIIBHUN a00 METaJIeBHA KOP/I.

L1 MmaTepiany IUPOKO BUKOPUCTOBYIOTHCA B PI3HUX Tally3sX MPOMHUCIOBOCTI,
30KpeMa B aBTOMOOUIBHIN (ITMHU), TIPHUYOAO0OYBHIN (KOHBEEpPHI CTpPIYKH) Ta
CiNTLCBKOTOCTIONAPCHKiN TexHili (peMeHi aisd mepenadi MexXaHiuHOl eHeprii). Ix
TpUBajia eKCIUTyaTallisi B YMOBaX BHCOKHX HaBaHTaKEHb, TEMIEPATYPHUX KOJMBAHb
Ta arpecMBHOTO CEpPEJOBHINA TPHU3BOAUTH JO TOCTYIOBOI Jerpanaiii ¢i3uko-
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MEXaHIYHUX BIACTUBOCTEH, IO MOXE CTaTH MPUYMHOI aBapIMHUX CHUTYyaIlliid abo
NepeayacHOTo BUXOTy 3 Jialy OOJaHAHHSL.

OCK1JIbKH peaibHI YMOBH €KCILUTyaTallii 4acTo BKIIIOYAIOTh JIeKiIbKa (PaKTopiB
OJIHOYAaCHO (HAINpUKIIAJA, TeMmIepaTypa, BOJOTICTh, MEXaHIYHI HaBaHTaKCHHS),
IITY4YHE CTapiHHSI MaTepialiB B JIA0OpaTOPHMX YyMOBax CTaJIO HEOOXITHUM
IHCTPYMEHTOM JIJISI IIPUCKOPEHOT'O OIIHIOBAHHS iXHbOI CTIHKOCTI 10 PI3HUX THIIIB
BIUTUBY. METOAMKM IITYYHOTO CTapiHHS JO3BOJISIOTH JOCIHIJHUKAM MOJIEIIOBATH
BILJIUB OCHOBHUX YMHHHUKIB HA MaTepialii Ta 32 KOPOTKHIA Yac OTpUMATH PE3yJIbTaTH,
K1 MOKHa OyJi0 O criocTepiraTl TUTBKH IiCIs 6araTopidHoil eKcInTyarairii. 30Kpema,
TakKi JTOCHIKEHHS TOTIOMararoTh Nepea0auyuTH 3MIHM BIACTUBOCTEH T'YMOKOPIHUX
KOMIO3UII Ta BUOpaTH HaWKpalli mMaTepiai Ui BUKOPUCTAHHS B TUX YH IHIIMX
YMOBaX.

OcHoBHMMH  (aKkTOpaMHu, IO BUKIUKAIOTh CTapiHHA TyMOKOPJHHUX
Marepiaiis, €:

— TEpMIYHE CTapiHHS — IiJ] BILIMBOM BHCOKHX TEMIIEpaTyp MaTepian MoYrnHae
PO3KJIAIaTUCS, BTPAYAIOUH €TACTUYHICTD 1 MIITHICTb.

— 030H Ta Y ®-BUNIPOMIHIOBAHHS — 111 (PAKTOPH MOXKYTh BUKIMKATH YTBOPEHHS
TPIIIMH Ha MOBEPXHI I'YMH, 1110 MPU3BOIUTH J10 1l Aerpajariii.

— MEXaHIYH1 HaBaHTa)KCHHS — MOCTIMHI AedopMalii i MUKIIYHI HaBaHTaXKCHHS
BIUTMBAIOTh HA CTPYKTYPY TYMHU, TPUCKOPIOIOYH ii CTApIHHS.

— XIMIYHUWA BIUIUB — KOHTAKT 3 arpeCUBHUMHU pPEUOBMHAMHU (OJIii, KUCJIOTH,
JYyTW) TaKOK MOYKE COPUYUHUTH 3MIHY BIIACTUBOCTEW Martepiaiy.

[lIty4yHe cTapiHHS NPOBOJUTHCS B CHELIAIBHUX KaMepax, /1€ MOJETIOITHCS
BIJIMOBIJIHI YMOBM — BHCOKa TeMIEpaTypa, BOJIOTICTb, BUIPOMiHIOBaHHS. lle
J03BOJISIE OTPUMATH MIBUAKI PE3YIbTATH i OLIIHUTH JTOBTOBIYHICTH BUPOOIB, TAKUX SIK
aBTOMOOUIbHI IIMHU, pyKaBa BUCOKOTO THCKY, KOHBEEPHI CTPIUKKM ab0 pemMeHl AJis
PI3HOMAHITHUX MaIlUH.

3HayHa YacTHUHA JTOCIHIKEHb Y II1H raigy3i 30cepeKeHa Ha BIUITMBI TEPMIYHOTO
CTapiHHS, O30HYy, yibTpadioneroBoro (Y®) BuUMpPOMiIHIOBaHHS Ta IUKIIYHUX
MEXaHIYHUX HABAHTAKEHb HA CTPYKTYpy Ta BIIACTUBOCTI TYMOBUX MaTepialiB.
KomOiHaliisi MX YWHHUKIB BIUTMBAE HA TPOIECH OKHUCIICHHSI, TPIIIMHOYTBOPECHHS,
BTPATH €JIACTUYHOCTI Ta MIITHOCTI.

Po3yminHsg TOro, sSK camMe KOXEH 3 IIMX YHWHHHKIB a00 iX ITO€IHAHHS
BIUTMBAIOTh HA Matepiall, JO3BOJSE HE JIMIIE PO3POOISITH HOBI PEHENTYPH T'YMOBHX
KOMIO3UIIII 3 TOKpAIIEHUMH XapaKTePUCTHKaMHU, aje ¥ BIOCKOHAIIOBATU
KOHCTPYKIIit0 BUPOOIB AJ1s1 301IBIIIEHHS IXHBOTO PECYPCY.

JlocnmikeHHsT TEpMIYHOTO CTapiHHS B Cy4YacHIM JiiTepaTypi BiJoOpaxkae
BAKJIMBICTb BUBUYEHHS BIUIMBY TMIJIBUILEHUX TEMIlepaTyp Ha (I3MKO-MEXaHI4Hi
BJIACTUBOCTI TYMOKOPJHHMX MarepiamiB. Y 3B'A3Ky 3 MOCTIHHUM BHUKOPUCTAHHSIM
rYMOBUX BHUPOOIB Yy pI3HHX Taily3sx I[POMHCIOBOCTI, TaKUX K aBTOMOOUIbHA,
FlpHI/I‘—IOI[O6yBHa Ta Ha(bTOBI/II[06YBHa JTOCIITHUKA TPUAUISIOTh 3HAYHY yBary
pOByMlHHIO OpPOLECIB CTapiHHA 1 pO3poOILl METOAUK OIIHKU JOBTOBIYHOCTI
MaTepiaiiB. Y 1bOMY po3Aull Oyne pO3IsSHYTO KUIbKa KIOYOBHX POOIT y ramysi
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TEPMIYHOTO CTapiHHA TYMOKOPAHHMX MarepiasiB, 30KpeMa pe3yibTaTd JIOCIHIIKECHb
BIUIMBY TeMIIEpaTypu Ha 3MIHY CTPYKTYPH 1 BJACTUBOCTEH MaTepiaib.

JlitepatypHi [1] gaH1 mM00 MTYYHOTO CTAPiHHS PE3MHOKOPIHOTO MaTepiainy y
BUIJISI/II THEBMATUYHUX IIMH 3arajoM Ta OKPEMHX KOMIIOHEHTIB 30KpeMa CBII4aTh,
0 TPOIEC CTapiHHSA IMOKa3HHWKIB MIIHOCTI TpUCKoproeThess B 30-40 pasiB mpu
BUKOPHUCTaHHI TEPMOKaMEpPH 3a MOCTiIMHOTO piBHs Temneparypu 70°C.

B pe3ynbrari, HOpManbHe CTapiHHS MHEBMATUYHUX IIUH MICIS rapaHTOBaHOTO
TepMiHy 30epiraHHs B MM'ATh POKiB BIJIMOBiAAa€ BIUIUBY HA KOMIIOHEHTH IIWHU MOBITPSA
06e3 THCKy B TepMokamepi mpu Temneparypi 70°C mpotarom 6,5-7,5 TuxHIB. B
JiTepaTypl Ta PEKOMEHJAIUSAX IIOJ0 MPUCKOPEHOrO IITYYHOTO CTapiHHS T'YMOBHUX
MaTepialliB BBKAETHCS, 110 MPOIEAYPU IITYYHOTO CTapiHHS CIiJ] MPOBOJIUTH MpHU
temneparypi He Buie 100°C, a onTUManbHUM 3HAUYCHHSAM € Temmeparypa Big 60 mo
70°C.

[{i oOMexeHHs TOB'A3aH1 3 THM, IO OTPUMAaHI PE3yJIbTaTH HE BIJIMOBIIAIOTH
MPUPOJHOMY CTApIHHIO, OCKUIBKA 32 BHINUX TEMIIEpaTyp y TyMi MOXYTh
B11I0yBaTHCS MOAATKOBI XIMIUHI peakilii. TUM He MEHIII, CIIiJl TAKOXX 3a3HAYUTH, IO
TYMOB1 CyMilIi, fIKi BUKOPHUCTOBYIOThCS B IIWHAX, € TepMmocTiiikumu g0 100°C,
OCKIJIbKM B JIITEpATypi € MPUKIATU JTOCTIIKEHb CTapiHHs muHHO1T rymu nipu 90°C, a
JUISl THEBMATUYHKX IIWH € 3BUYalHUM SIBUIIEM MiABUINCHHS TemnepaTtypu g0 100°C
IT1JT Yac eKCIuTyaTarii.

JlocniKeHHsT TEPMIYHOTO CTapiHHA B CyYacHIM JITepaTypl MiJIKPECIIOTh
BAKJIMBICTb KOMIUIEKCHOTO MIAXOAY JIO0 PO3YMIHHS HPOLECIB  JAECTPYKIIi
FYMOKODAHMX MaTepiajiB i BIUIMBOM BHUCOKMX Temrepatryp. lloenHanus
TEPMIYHOTO CTapiHHS 3 MEXaHIYHUMU HABAHTAKCHHSIMHU 3HAYHO MPUCKOPIOE MPOIIEC
Jerpaganii MaTepiaiiB, 110 € KpUTUYHO BAKIMBUM ISl PEAJIbHUX YMOB €KCIUTyaTalii.
BukopucranHs ~ MeTONy ~— TEpMOrpaBIMETPUYHOrO  aHam3y 1  po3poOka
AHTUOKCUJIAHTHUX CHUCTEM JO03BOJISIOTH MIIBHUIIUTH CTIHKICTh TYMOBHX MaTepialiB,
110 BIIKPHUBAE HOBI MOXKJIMBOCTI /ISl TTPOJIOBXKCHHS TEPMIHY CITY>KOH.

CIIMCOK BUKOPUCTAHMUX T/KEPEJI
1. Woo C.S. Heat-aging effects on the material properties and fatigue life
prediction of vulcanized natural rubber / C.S. Woo, W.D. Kim // e-Journal of Soft
Materials. — 2006. — Vol. 2. — Pp. 7-12.

YK 614.843.2

JIATHOCTYBAHHSA TEXHIYHOI'O CTAHY HOXEXHUX
PYKABIB BUCOKOI'O TUCKY THITY 1 SN

C.FO. HazapeHko, K.m.H., 00YeHm
Hayionanvnuii ynigepcumem yugiibnozco saxucmy Yxpainu

[Toxxexi CTAaHOBJIATH 3HAYHY YAaCTKY MPUYUH BUKJIMKIB MOKEKHO-PITYBATBHUX
MiApo3AUTIB. 30MTKHY, 3aB/IaHl BOTHEM, 3aJIeXkaTh BiJl HU3KU (DAKTOPIB, y TOMY YMCIII
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BiJl BUOOPY BOTHEracHOI PEYOBHMHHU, 110 BHUKOPUCTOBYETHCS [JISI TACIHHS MOMKEXI.
HaiinemeBniow BOTHETaCHOK PEUYOBHUHOIO € BOAA, ajie il €(eKTUBHICTh Yy TacCiHHI
MOXKEXK 3aJICKUTH BiA crmocoly ii momaui [1], Koaw BoJa BUKOPHUCTOBYETHCS IS
raciHHS TIOKEXK TBEPAMX FOPHOYUX MaTepiaiiB, Halle()eKTUBHIIIUM CITIOCOOOM TaciHHS
MOXKEXK € T0/1ada TOHKOTO PO3IMUIICHOTO CTPYMEHS BOJIH.

BuUKOpUCTaHHS pPO3MUICHUX CTPYMEHIB BOJM TaKOX MOXKE 3aCTOCOBYBATHCS
JUISL TaciHHS TOXKEX O107M3eNsl Ta WOro CyMilled 3 au3edbHUM manuBoM [2]. Taka
e(eKTUBHICTh TACIHHS TMOXKEXK PO3MIICHUMH CTPYMEHSIMH BOJU TOSCHIOETHCS THM,
0 TPU IIHOMY OJHOYACHO 30UIBIIYETHCS TUIONIA PIBHOMIPHOTO OXOJIOMKCHHS, a
BOJA INBHUJKO HArpiBa€eTbCs 1 MEPETBOPIOETHCS HA Mapy, sKa BiABOIAUTH BEJIHKY
KiTBKICTh TemIa [3].

[Tonaya TOHKOPO3MUICHOI BOAM JJIA TaciHHS TMOXKEX 3a0e3MedyeThcsl 3a

JIOTIOMOTOI0 TTOKEKHUX HACOCIB BHUCOKOTO THCKY, IMOXEKHHX PYKaBIB BHCOKOTO
THUCKY Ta CHeEIlaJbHOr0 00JaHaHH I 1oAadi Bojau (puc. 1).

Pucynoxk 1 — Bur/isix HacOCHOI YCTAHOBKH Ta CHEHIiAJbHOI0 0012 JHAHHS 1JI1
nmoagaBaHHA TOHKOpOZ}HPlJIeHOFO CprMeHSI BOJIHU HA raCiHHSI HO)KC)Ki

3 IMX KOMITIOHEHTIB, 110 3a0e3MeuyroTh MoJa4y TOHKOPO3MHUIECHOTO CTPYMEHS
BOAM TiJ 4Yac TaCiHHA TMOXEX1, MOXKEKHHA pPyKaB BHUCOKOTO THUCKY € HaWMEHII
HaiiHuM. [1oKeXHI pyKaBH BUCOKOTO THUCKY MIIAAIOTHCS PI3HOMAHITHUM BILTMBAM
MiJ] Yac pO3MUIIEHHS Ta Mojadl BOTHETacHO1 pedoBrHHU. Harmpukias, po3MoTyBaHHS 1
HAMOTYBaHHS pyKaBa Ha KOTYILKY, AeopmMallisi MaTepiaiy IiJ 4ac pyxy, CTUPAHHS
30BHIIIHKOTO TIapy 00 MIOPCTKYBATI MOBEPXHI MiJ Yac PyXy BHACHIIOK 3MUHAHHS,
BIUTMB BHUCOKMX TEMIIEpaTyp Ha MaTepiall i 4ac TaciHHS TMOXKEXi, a TaKOX BILTUB
BHCOKOTO BHYTPIIIHHOTO THUCKY BOJAM Ha wMmatepias. Kommo3uTHa CTpyKTypa
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MaTepialiiB MOKEKHUX PYKaBiB BUCOKOTO THUCKY YCKIIQTHIOE MPOIEC MIarHOCTHKHU 1X
TEXHIYHOT'O CTaHy.

3 MeTo0 po3pO0OKM METOAMKHU JI1arHOCTYBAHHS TEXHIYHOTO CTaHYy MOKEKHUX
PYKaBiB BUCOKOT'O THUCKY IOMEPEIHHO HEOOXI1THO JOCTIAUTH MOBEAIHKY MaTepiaiy 3
SKOTO BOHM BHUT'OTOBJICHI BIJ BIUIMBY Ha HBHOTO PI3HUX YHWHHHKIB. Pi3HOBHUIIB
MaTepiaily 3 SKOTO BHUTOTOBJISIIOTH MOXKEXKHI pyKaBa BHUCOKOIO THCKY JTOCTaTHBO
Oarato. KpiM 11poro, B cepe/iiHi BiH Ma€ apMyIOUHil IIap, LKW CTaHOBUTH COOO0IO
IJICTIHHSA 3 TEKCTWJIBLHUX HHUTOK a00 METaleBOro APOTy. 3 MHUX NPUYUH 00 €M
JOCTIIKEHB € TOCTATHBO BEJIUKHUM.

B miii poOOTI MpOMOHYETHCS MPOBECTH IUJIAHYBAHHSA EKCIIEPUMEHTAIbHUX
JOCIIKEHDb Ta BUSHAYUTH METOJUKY PO3PAXYHKY JACTKUX MEXaHIYHUX BIACTHUBOCTEH
MaTtepiany MOKeKHOTO pykaBa BHCOKOro THUCKy Tumy 1 SN [4] mpu BunpoOyBaHHI
3pa3KiB Ha PO3PUB Yy MO3I0BKXHEOMY HAIMPSMKY.

JlocniKyBaHHSl TUIAHYIOTBCS TPOBOAUTH Ha po3puBHiM mammHi FP 100/1
("VEB MWK Fritz Heckert", Himeuunna) B skiif 3pa3ok pykaBa (iKCyBaBCs 3a
JIOTIOMOTOI0 CTICIIAJIbBHUX 3aTUCKAYiB MWIIHAPUYHOI popmu. BunpoOyBanus OyayTh
npoBefeHHl npu temnepaTtypi 20-22 °C. 3a J0MOMOrorw IITaTHOTO MEXaHIYHOTO
JTUHAMOMETpPA BUMIPIOBAJIOCh HABAHTAKEHHS, a KpUBa JeQOopMyBaHHsS 3pa3ky Oyne
¢bikcyBaTHCS Ha THAMKATOPHOMY Tamepi.

3 MeTOI0 MOYaTKOBOI MEPEBIPKH IIITICHOCTI pykaBa OyiM TPOBENEHI HOro
rigpasiiyHl BunpoOyBaHHs. Iliciga nporo mpoBeneHo Horo cymky. Jlam 3 mbporo
pykaBa Oyl BIJIOKpEMJIEHI JOCHIJIHI 3pa3Kh s AochikeHb. [lo 3akiHUEHHIO
BUIPOOYBAHHS PyKaB IMIJISAraB CYIILI Ta PO3pi3aBcs HA BIAMOBIIHI 3pa3Ku (puc. 2).

PucyHnok 2 — BunpoOyBaJjibHuii 3pa30K MaTepiajly M0:Ke:KHOT0 PyKaBa BUCOKOI0
THCKY: 1 — MOKe:KHUI pyKaB BUCOKOI0 THCKY, 2 — clieNiaJJbHUI 3aTHCKAY HUIIHAPUIHOI

dopmu [5].

Hocmnigni 3pas3ku (hparMeHT) Matepiary, Oys0 BIIOKPEMIICHO BiJ] Pi3HUX
JUISTHOK y TO3/IOBXKHbOMY HAIIPSIMKY MOXKEKHOTO pyKaBa BUCOKOTO THCKY. BoHH
MaJii HaCTYITHI po3Mipu: pobdoua 30Ha | = 0,1 M, BHyTpimmHi#i giametp do = 0,019 M,
30BHimHIN miametp d; = 0,027 m.

B 1iif po60Ti IPOMIOHY€ETHCS TOCIKEHHS 3MIHA MEXaHIYHUX BJIACTUBOCTEH
MaTepially 3 SKOT0 BUTOTOBJIEHI MOXKEXKHI pyKaBa BUCOKOI'O THUCKY, K1 MalOTh
BHYTPIIIHIN apMyIOUunii ap 3 CTaJieBUM OIUIETEHHSIM B PE3YJbTATi HOro po3TAry 10
HACTaHHS IPAHUYHOTO cTaHy (po3puBy). HiameTp pykaa ckinanas 19 mm. Jocminni
3pa3Ku, K1 MiAJaBAIMCS PO3TATY HA PO3PUBHIN MaminHi Oynu 0e3 nedexTiB.
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PEKOMEHJALII 1151 OCIB PSAJIOBOI'O, HAYAJIBHUIIBKOI'O
CKJIAJIY TA IPAIIIBHUKIB JCHC YKPAIHU, SIKI BEPYTh YUACTb ¥
3AXOJAX 3 EBAKYALII MAJIOMOBLJIBHUX I'PYITI HACEJIEHHS],
BKIIOYAIOYHA OCIb 3 IHBAJIIIHICTIO

Onexcandp HYAHBIH",0-p mexn. nayk, doyenm,
Cepeiii TPOLIIKTH?
YYIIIF im. T'epois Yoprobuns HYI]3 Yipainu
’I'V JICHC Ykpainu y JIninponemposcwkiti o6aacmi

JlaHy poOOTy BUKOHAHO 3 METOI0 HaJaHHSA PEKOMEHAIlill ocobaM psAOBOTO,
HavyalbHUIbKOTO ckiany Ta mnpairiBHukam JJCHC VYkpainu, sxi 6epyTh y4yacTh y
3axo0Jlax 3 eBakyallli MaJoMOOUIbHUX TPyl HACEJeHHs, BKIOYaloud oci0 3
1HBaJI1 JHICTIO.

Po3pob6rieni pexkoMeHpaarlii JOLIIBHO BUKOPHUCTOBYBATH SIK JIOTIOMIKHHIA
IHCTPYMEHT IiJl 4ac ypaxyBaHHS BIANOBIIHUX YMOB Ta MOTpeO 0cCi0 3 1HBaJIIIHICTIO
Ta 1HIOIMX MaJOMOOUTRHUX TPYN HACEJNEHHS IIiJ Yac MPOBEACHHS eBakyallii 3
TepuTopid Ta OymiBenb. BHeceHHS HEOOXITHUX 1 MOPEYHUX KOPEKTHUB, IO HE
CTaHOBJISITH HEMPOIOPIIIMHOTO YM HEBUIIPABIAHOTO TATApPS JJIs IIIeH 3a0e3neueHHs
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peaiizaiii abo 311HCHEHHSI MOXKIIMBOCTEH 0co0aM 3 1HBAJITHICTIO HAPIBHI 3 1HIIMMHU
BCIX IPAaB JIFOJUHU 1 OCHOBOIIOJIOKHUX CBOOO/I.

3anpoBa/KEHHSI JTaHUX PEKOMEHJAllld, 10 TPYHTYIOTbCS Ha MPUHIHUIIAX
0e30ap’epHoCTi, 3a0e3meyuTh BUKOHAHHSA MpodeciiHux 0O0OB’SI3KIB  0coOaMH
PSAI0OBOTO, HaudalbHUIIBKOTO ckiany Ta mpariBHukamu JICHC VYkpainm mig gac
NPOBEJICHHST 3axOJlIB 3 €BaKyallli HaceJIeHHs, 30KpeMa MaJOMOOUIBHUX TpyIl
HACeJIeHHs, BKJIIOYAlO4YM OCi0 3 IHBAIAHICTIO. Y  peKOMEHJAIlAX  Mij
3aMpoBa/KEHHSAM TMPUHIMMIB 0e30ap’€pHOCTI CIiJ BBa)KaTH CHUCTEMaTHYHUN Ta
[IJIeCTIPSIMOBAaHUI TMPOIIEC CTBOPEHHA YMOB, SKi BpPaxOBYIOTh Ta BIAIOBIIAIOThH
nmoTpebdaM BCIX JIIOJIeH, HE3aIEKHO Bif iXHIX (PI3UUHUX, ICUXOJIOTIYHUX, COIlaTbHUX
Yy IHIIMX 1HAMBIAyaJIbHUX OCOOJNMBOCTEW, 3 ypaxyBaHHAM MiKHApOAHOI
kinacudikarii GyHKITIOHYBaHHS, OOMEXEHHS KUTTENISUTEHOCTI Ta 370pPOB’SI.

VYeci 3axoau 3 eBakyauli 0oci0 3 IHBaNIIHICTIO Ta IHIIUX MajJOMOOUIBHUX Tpym
HaceJIeHHs! HeoOX1THO 3/I1MCHIOBATH 3 ypaXyBaHHSIM HACTYITHUX MPUHITUIIIB:

— TPUHIUI CIPABEAJIUBOCTI: MOJISATAE Yy 3a0€3MeUEHHI OJJHAKOBOTO CTaBJICHHS
710 BCiX OC10 3 ypaxyBaHHSM iXHIX 1HIMBIAyaJIbHUX MOTPEO.

— TPUHIUI JOOPOBIIBLHOCTI: €BaKyallisi HacEJIeHHS MOBHUHHA IPYHTYBATHUCS
Ha 1H(OpPMOBaHINA 3roAl JIOJWHUA 1 OYyTH HEIUCKPUMIHAIIMHOKO (32 BHUHATKY
00’exTUBHOI 3arpo3u Oe3meni). EBakyiioBaHl MOBHMHHI OyTH OO0'€KTMBHO Ta
JOCTOBIPHO MOIH(OPMOBAHI 3 BUKOPUCTAHHSAM IMPOCTHX JUIsI PO3YMIHHS (POpMATIB,
PO PU3HMKU Ta HACHIAKK eBakyarlii. [le BKitouae ixHe MpaBo HE CEIUTHUCS B Oyib-
SAKOMY 3 MICIlb, JIE IXHE >KUTTH, Oe3rneka, cBo0o/ia Ta 370pOB'S MOXYTh OyTH Mij
3arpo3010, a0 MpPaBO 3MIHUTH CBOE PIIICHHS €BaKyIOBATHCS Ha OyAb-SKOMY €Tarli
eBakyarllii. lle Takox o3Hauae, 110 HE MOXHa 3aCTOCOBYBATH >KOJHHUX 3aXOJIB
npumycy (3rimuHo 3 1. 31 Ilopsiaky mpoBelneHHs eBakyailii, y BUMaJAKy BIIMOBHU Bij
00O0B'sI3KOBOI  eBakyarlii (izuyHa ocoba MIAMUCYE BIAMOBY BiJ MPOBEICHHS
000B'SI3KOBOI €BaKyailii);

— mpuHIMN KoH(DiAeHIiitHOCTI 1H(hOpMAaIlll: OTpUMaHHI y Tpolieci eBaKyarii
BIJIOMOCTI MpPO MEIWYHI J1arHO3U, XBOPOOH, IHTUMHY 1 CIMEWHY CTOPOHY >KHUTTS
€BaKyWOBaHMX 0CI0 HE MJIAralTh PO3TOJOLIYBAHHIO TPETIM o0codaMm, OKpiM
BUMAKIB NIepe10aueHNX 3aKOHOaBCTBOM;

— TPUHIUIN 3aCHOBAHMK Ha MPABO3aXMCHUX Ta IHKIIO3UBHUX MiAXOAaX:
mpaBa JIIOJIMHU, TaKl K TPaBO IIyKaTh Oe3meKy B Mexkax abo 3a MexaMu Jep KaBHUX
KOPJIOHIB; OyTH 3aXHIIEHUM BiJ] CBaBIILHOTO TIEPEMIIICHHS a00 3aTpUMaHHS; TIPABO
Ha €IHICTh POJAWHHM; a TaKoX CBoOOAa BHUOOpPY MiCHs TPOKUBAHHS MOBUHHI
BpaxoBYyBaTHCs MpH TUIaHyBaHH1 a00 MPOBEICHHI €BaKyallii;

— MPUHIOUI JOCTYMHOCTI A0 ocHOBHUX mociyr: mnepcoHan JHCHC, skwuii
MIPOBOANTH €BaKyallifo, TOBUHEH 3a0€3MEUNTH, HACKUTBKU 11€ MOXJIUBO, XapUyBaHHS,
BOJy, MEAMYHI 3acO00M Ta 3acoOM TIr€HHU, a TaKOX IICUXOJIOTIYHY MiATPUMKY
nepeMileHuM ocobaM miJg dYac eBakyamii. Jlomomora wmae HajgaBaTUCA YCIM
€BaKylOBaHUM 0€3 BUKJIIOUEHb UM TUCKPUMIHAIIIT;

— TpUHIUN 30€peXeHHS €IHOCTI CIM'T: MITH Ta 3aKOHHI MPEICTaBHUKUA HE
MOBUHHI OyTH po3y4yeHl Bcyneped iX Bojl abo HaiikpamuM iHTepecam. HeoOxigHo
BXKUTH BCIX 3aXOMIB JJIA 3amoOiraHHs pO3NIY4YeHHIO JiTed 3 OaThbkamMu Ta
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MNOBHOJITHIMH WieHaMH ciM'T abo 3 1HmHMMH poaudaMu. JliTH MOXyTb OyTH
pO3Jy4eHi 31 CBOIMU 3aKOHHUMHU IMPEICTaBHUKAMH JIMIIE B KpallHbOMY BUIAJKY 1 Ha
HAMKOPOTIIUH MOXJIMBUN TeEpioJl, 1 TIIBKU TOAl, KOJNU IIe BiJIIMOBilae HaWKpaIium
iHTepecaM JUTHUHU;

— TPUHIMI y4acTi JiTel Ta mpaBi OyTH MOYYTHUMH: YC1 JITH, TIOBUHHI MaTH
MOJKJIUBICTh BHCIIOBIIIOBAaTH CBOIO JYMKY IIOJI0 pillleHb, TMOB'I3aHUX 3 IX
MEPEMIIIICHHSM, PO3IIYKOM CiMed Ta iX BO33'€HAHHSIM TOmIO. JIyMIli TUTUHU CIiA
OPUILIATH HAJEXKHY yBary BIAMOBIAHO 10 11 BIKYy, 3pUIOCTI Ta 3A10HOCTEH, IO
po3BuBaloThcA. HeoOXimHO JoKmagaTH 3yCWib Uil HETaHOTO  CIPHSIHHS
BO33'€THAHHIO CIMEW, a SKI0 1€ HEMOXJIUBO, PO3IJISHYTH MOXIIHUBICTD
aIbTEPHATUBHOTO JOTJIATY CIMEMHOTO THITY.

Takum umHOM, OYy7nO C(OPMOBAHO OCHOBHI NMPHUHIIMIIK, IO JIATJIIA B OCHOBY
3arajbHUX PEKOMEHAIIiH. .
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MOJAEJIb HAT'PIBY BEPTUKAJIBHOTI'O CTAJIEBOT'O
PE3EPBYAPA B YMOBAX INOXEKI PO3JINBY

B.B. Onitinux, kanouoam mexuivHux Hayx, ooyenm, Hayionanoruii
VHIgepcumem YyugiibHo20 3axucmy Ykpainu

O.€. bacmanos, 0okmop mexHiuHux Hayk, npogecop, Hayionanoruu
YVHIgepcumem YyugiibHo20 3axucmy Ykpainu

Pe3epByapHi mapku € OCHOBHUM MicleM 30epirands HaQpTH 1 HaQTONMpOAYKTIB
B Mnpoleci ii nepepoOku. 3HauHA KIIbKICTh HAA3BMUYAWHUX CUTYAIllll MOYMHAETHCS 3
aBapiiiHOTO po37MBY Toprouoi pimuHu. [losBa mkepena 3amalfoBaHHS y BHUIIISII
BIJIKPUTOTO BOTHIO 200 €JIEKTPOCTATUYHOTO PO3PSIAY MPU3BOIUTH 10 CHATaXyBaHHS
napiB piAuHU. BHACTIIOK CKYITYEHHS 3HAYHUX 00’ €MIB TOPIOYMX PIUH HA HEBEIUKIM
IJIONII BWHHUKAE HeOEe3MeKa KacKagHOTO PO3MOBCIOHKEHHS TOXKEXKI Ha CYCIJHI
TEXHOJIOT1YHI 00’ €KTH Ta mpupoAHi Janamadtu. Bignosigno mo [1] 6iau3eko 44 %
MacIITaOHUX TOXKEXK, B SKHX CIHOCTEpPIraBcs €(PeKT «IOMiHO», TOUMHAIUCS CaMe 3
MOXKEXK1 B pe3epByapi ad0 3 MOKeX1 pO3NUBY. 3TiTHO 3 TOCTIIHKEHHSIM [2], OJIU3BKO
MTOJIOBUHH TIOKEK B PE3ePBYapHHMX MapKaxX MOYaIMCS BHACHIIOK TOSBU BIAKPUTOTO
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BorHio. llle 10 % cramucs BHACHIZOK €NEKTPOCTATUYHHX PO3PSAIIB Ta OJMCKABKH,
1HIII — BHACIIIJIOK IIOMHJIOK OIepaTopiB a00 BIIMOBH OOJIa{HAHHSI.

OcHoBHUM criocoOoM 30epiranHsi HadTu 1 HAPTOMPOAYKTIB € BEPTUKAIbHI
ctayneBi pe3epByapu. HeOesmeka TEmiaoBOro BIUIMBY MOXEXI Ha HHUX TOB’si3aHa 3
posrepMeTuzaiiiero  (uaHIeBUX  3’€IHAHb, BTPATOK  MIITHOCTI  CTaJICBUMU
KOHCTPYKI[ISIMA Ta HarpiBOM OKpPEMHUX 4YacTUH pe3epByapa [0 TeMIlepaTypu
caMocCIajlaxyBaHHsI MapiB piAuHU, 110 30epiraerbcsi B HbOMY. HarpiB craseBux
KOHCTPYKIIIA IO TeMIepaTypu CaMOCHaJIaXyBaHHS PIIMHH TIEPETBOPIOE iX Ha
mxepeno 3anamoBaHHs. e 3maTHe mpu3BecTH 10 BHOYXY MapomOBITPSHOI CyMili B
ra3oBOMy MPOCTOpl pe3epByapa a00 BUHUKHEHHIO TOPIHHSA IMapiB HA BHUXOMl 13
TAXAIBHUX IPUCTPOIB.

XapakTepHi po3Mipi BEPTUKAIbHUX CTaJEBUX pe3epByapiB sl 30epiraHHs
HadTH i HadTompoaykTiB emuicTio (0,7+20) Tie. M° ck1anaoTs (10+40) M B xiameTpi
1 (9+18) M no BucoTi. [Ipu 1bOMY TOBIIMHA CTIHKH 1 MOKPIBIII HE IepeBUILYE 10 MM,
TOOTO € Ha 3 MOPSAKMA MEHILIOK MOPIBHSAHO 3 BUCOTOIO Ta AiameTpoM. Lle no3Bosse
BB)XATH TEMIIEPATypy OJHAKOBOK MO BCI TOBUIMHI MOKpiBIl pe3epByapa. Tomi
pO3MOALT TeMIlepaTypyd MO CTIHII pe3epByapa OyJe OMMCYBAaTHCS JABOBUMIPHUM
PIBHSIHHSIM TEIUIOMPOBIAHOCTI, SIKE€ B [IMIIHAPUYHUX KOOPAUHATAX Mae BUTIIAN [3]:

oT,

w

2 2
_qg @ TZW + 12 g TZW 1w ; O0<z<H; O<p<2nm,

ot 0z R® Op CP<Oy

ne Tw(o, z, t) — TemnepaTypa CTIHKK pe3epByapa B TOULI 3 KOOpAUHATaMHu (O,
Z) B MOMEHT 4acy t; a — koe(dilieHT TemneparyponpoBigHocTi ctaii; R, H — paaiyc 1
BUCOTa pe3epByapa (puc. 1); Cs, ps — MUTOMA TEIJIOEMHICTh Ta ITMTOMA T'YCTUHA CTaIi;
dw — TOBUIMHA CTIHKH pe3epByapa; qw=quw(¢, Z, t) — WIIBHICTh TEIJIOBOTO MOTOKY B
JaHId TOYLl Ha CTIHII pe3epByapa BHACHIIJIOK TEIUIOOOMIHY 3 MOXKEXEo,
HABKOJIUIITHIM CEPEJIOBHINEM 1 BHYTPIIITHIM IPOCTOPOM pe3epByapa.

Posnozin remnepatypu 1o moKpiBiIl pe3epByapa ONMUCYETHCS PIBHIHHSIM:

o _, o°T, JLom 1 o°T, q,

+ = + : 0<r<R; 0<@p<2m,
ot ot ror r?ap® ) cpd, Peen

r

ne T, (r, ¢, t) — Temmeparypa HOKpIBJIi pe3epByapa y TOUIli 3 KOOpAUHATAMH (T,
() B MOMEHT 4acy t; 0; — TOBIIIMHA MOKPIBII pe3epByapa; q,=J; (r, ¢, t) — MIUIBHICTH
TETJIOBOTO MOTOKY B JIaHIM TOYIIl Ha MOKPIBIII pe3epByapa BHACTIAOK TEIJIOOOMIHY 3
MOXKEKEI0, HABKOJIMIITHIM CEPEIOBUIIEM 1 BHYTPIIIHIM MPOCTOPOM pe3epByapa.

[Ii7bHICTh TEMIOBOTO MOTOKY /IO MOKPIBII 1 BEPXHBOI YaCTUHU CTIHKH, 110 HE
KOHTAaKTYe€ 3 Ha(QTOMPOIYKTOM y pe3epByapi, BA3BHAYAETHCS CyMOIO:

g=0Q,+0,+03+q, +0s + (s +Q7,

7€ i — WIUIBHICTh TEIUIOBOTO MOTOKY BHIPOMIHIOBAHHSIM BiJ MOXEXKI; (p —
HIIJIBHICTh TEIJIOBOTO MOTOKY BUIIPOMIHIOBAHHSIM B HABKOJIMIIIHE CEPEIOBUILIEC; (3 —
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HIUIBHICTh TEIMJIOBOTO MMOTOKY KOHBEKIIMHMM TEIJIOOOMIHOM 3 HABKOJIHUIIHIM
MOBITPSM 1 TPOJAYKTaMH TOPIHHS; (4 — IIUIBHICT TEIJIOBOTO  IOTOKY
BUIPOMIHIOBAaHHSIM BiJl BHYTPIIIHBOI IOBEPXHI CTIHKM Yepe3 Tra30BUH IPOCTIP
pe3epByapa; (s — MUIbHICTh TEIJIOBOTO IMOTOKY BUIIPOMIHIOBAHHSM BiJl BHYTPIIITHBO1
MOBEPXHI  MOKPiBII  pe3epByapa; (s — LIJIBHICTH  TEIUIOBOIO  IOTOKY
BUMPOMIHIOBAHHSM BIJl TOBEPXHI PIAWHHU; (7 — IIUJIBHICTh TEIJIOBOTO IOTOKY
BHACJIJIOK KOHBEKIIHHOTO TETUIOOOMIHY 3 MapOMNOBITPSHOK CYMIIIIIIO B Ta30BOMY
MIPOCTOPi pe3epByapa.

HIimpHICTh TEIIOBOTO MOTOKY J0 HUXKHBOI YACTUHH CTIHKH, IO KOHTaKTYy€E 3
Ha(TOMPOIYKTOM Y pe3epByapi, IpeCTaBICHa CyMOIO:

=0, +q, +q; + (s,

1€ (g — IIIJIBHICTh TEIJIOBOTO MOTOKY BHACIHIIOK KOHBEKIIMHOTO TEIIO0OOMIHY
3 PIIMHOIO B pe3epByapi.

B skocTi mpukiaga po3riITHEMO TOPIHHS PO3JUBY JIU3EJIBHOTO TMajWBa, IO
BUTIKA€ C IHTEHCUBHICTIO 2 JI/C Ha MOBEPXHIO 3 KyToM Haxuiy 3°. [Ipu npomy Hampsim
HaxWIy CIIBIIaIae 3 BiCCI0 X, a MMOYaTOK KOOPAWHAT PO3TAIIOBAHUH Yy TOYIll BUTOKY
pimuau. PesepByap PBC-5000 (Bucota H = 12 m, giametp D = 23 m) po3ramoBanmii
Ha BIJACTaHl 6 M BiJ TOYKM BUTOKY PIIMHHM B HampsMmKy oci Y. Birep BIACYTHiil.
Pe3epByap 3anoBHEHUN U3EIBLHUM MAJTIUBOM JI0 PIBHS 4 M.

Ha puc. 1 HaBegeHo AMHAMIKy 3MIiHU TeMIepaTypu MOBEPXHI pe3epByapa,
obepHeHOi B 01K MOXKEXKi. AHAJI3 HaBEJIGHUX T'padiuyHUX 3aJCKHOCTEH CBIIUUTD, IO
yacTHHA CTIHKU pe3epByapa, po3TalllOBaHa BUIIE PIBHS PIIUHU y pe3epByapi, 1ocsrae
OUTBIIMX 3HAYEHBb TEMIIEPATypH, HI’K YACTUHA CTIHKH, 110 KOHTAKTYy€E 3 piauHoI0. Lle
B1I0YBA€ThCS HE3BAXKAIOYM HA Te, IO HA HIDKHIO YAaCTUHY pe3epByapa MpHUIaae
OlnbIlIa IMIUIBHICTH TETUIOBOTO IOTOKY BIiJ TOXKEXI, BHACIIAOK TOro, IO BOHA
po3TarioBaHa OJuX4e 10 MOTyM s
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Pucynok 1 — J/Innamika 3MiHM TeMIepaTypu 4YacTHHM CTIHKHM pe3epByapa, 00epHeHOI B
0ik moske:xi (0 = 290°) na pisuux Bucorax: 1 —z2=0;2-z=2m;3-2=4m;4-2=6m; 5 —
z=8m;6-z=10m;7-2=12m

BpaxoByrouu, 1110 Temmneparypa camocrajiaXyBaHHs MMapiB JU3EIbHOTO MalBa
ckinanae 6au3pko 300 °C, MO)KHa 3pOOMTH BHUCHOBOK, IO BEPXHS YacCTHHA CTIHKH,
po3TalioBaHa BHWINE DPIBHA PIAMHM B pe3epByapi, HarpiBaeThCs J0 HEOE3MEYHUX
3HaueHb Temmeparypu. Lle o3Hayae ii mepeTBOpEHHS y JHKEPEo 3amallfoBaHHS IS
napiB OEH3MHY B pe3epByapi 1 MOXIMBICTH BUOYXy MapiB y ra3oBOMYy IpPOCTOPI
pe3epByapa, SKIIO KOHIIGHTpAllis TapiB 3HAXOIUTHCA B MEXaX MK HUKHBOIO 1
BEPXHBOIO KOHIIEHTPAI[IHHUMH MEKaMU PO3MOBCIODKEHHS TonyM’s. [lpu mpomy B
OKpeMHX TOYKaX CTIHKM Temneparypa aocarae senuunau 300 °C yepes 16,5 xB.

Onykiicte J0oHHM3Y rpadikiB 3aJeKHOCTEH Ha modyaTKoBoMy etami (puc. 1)
MOB’si3aHa 3 THUM, IO BiIOYBAEThCSA 3OUIBIICHHS TIUIONII TOPIHHSA BHACIIJIOK
pPO3TiKaHHS PIAWHW, a 3HAYUTh, 1 MIUJIBHOCTI TEIUIOBOTO TIOTOKY Ha CTIHKY
pe3epByapa. 3 NporpiBOM CTIHKHU 1 HAOJIMKEHHIO TIJIOII TOPIHHS 10 MAaKCUMaJIbHOTO
3HAUYEHHS OMYKJIICTh rpadikiB 3MIHIOETHCS HA MPOTUIICKHY 1 PO3MOIIT TeMIIepaTypu
I10 CTiHIII pe3epByapa aCUMIITOTUYHO HAOIMKAETHCS JJO CBOTO TPAHUYHOTO 3HAYCHHS.

YacTtuHa CTIHKH, 110 3HAXOIUTHCS HUXKYE PIBHS PIIMHU B pe3epByapi, Jocsrae
MaKCUMaJIbHOTO 3HAYCHHS Temmeparypu 0iu3bko 115 °C, 1m0 He CTaHOBUTH 3arpo3y
BUOYXy a00 TOPIHHSA MapiB JU3EIHHOTO MATNBA.

OxonomKyBanbHa A HaQTOMPOIYKTY, 3aJUTOTO B pe3epByap, 3aJCKHUTh,
TOJIOBHUM YHHOM, BiJl HOro B’si3KOCTi. [IOpIBHAHHS NWHAMIKK 3MiHM TEMIIEpaTypu
HUKHBOT YACTUHU CTIHKU pe3epByapa, OOEpHEHOi B OIK MOXKEeXi, JJIs PI3HUX BUIIB
Ha(TONMPOYKTY HABEACHO Ha pHC. 2.
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Pucynok 2 — Jlunamika 3MiHM TeMIepaTypd HHKHBLOI YACTHHHU CTiHKHM pe3epByapa,
o0epHeHOi B 0ik moike:xi, B 3a1e:KHOCTI Bii HaQTONpPOAYKTY y pe3epByapi: 1 — OeH3un; 2 —
Au3ebHe NAJTUBO; 3 — Ma3yT

AHaJli3 3ale)XHOCTEH, HABEJIEHMX Ha pUC. 2, CBIAYMUTH, IO HANOUIBIIMI
OXOJIO/DKYBAJIbHUM e(eKT Mae OeH3uH (KiHemaTtwdHa B s3KicTh v = 0,6 MM/c), a
HaiiMeHImmi — Ma3yT (v = 80 Mm2/c).

3anponoHOBaHa MOJEINb TEIJIOBOTO BIUIMBY MOKEXKI1 PO3JIMBY TOPIOYOI PIIUHU
Ha pe3epByap 3 HaAQTOMPOAYKTOM MOXE OYTH BHKOPHUCTAaHA SK TPH MPOCKTYyBaHHI
CHUCTEM OXOJIO/DKEHHS, TaK 1 B ONEPATHBHOMY PEXHMi. 3 MPAKTUYHOI TOUYKY 30DPY
po3po0seHa MOJENIb € OCHOBOKO ISl MOOYJOBHM CHCTEMH MIATPUMKU MPUUHSTTS
pIIIIEHHST KEPIBHUKOM TaCIHHS MOXeXi. Maro4yu 3aCTOCYHOK, KM peasizye BKa3zaHy
MOJIeJib, KEPIBHUK TACIHHS TMOXKEXI1 MICIs MPOBEICHHS PO3BIIKH MOXKE MPUWHATU
pIIIICHHS IIOJ0 OXOJIOJKEHHSI pe3epByapiB 1 BU3HAYUTU TPAHUYHUN Yac TMOYATKY
OXOJIO/KCHHS.

CIIMCOK BUKOPUCTAHUX JIZKEPEJI

1. Reniers G., Cozzani V. Features of Escalation Scenarios. Domino Effects in
the Process Industries. 2013. P. 30-42. Doi: https://doi.org/10.1016/B978-0-444-
54323-3.00003-8

2. Li L., Dai L. Review on fire explosion research of crude oil storage tank.
E3S Web of Conferences. 2021. Vol. 236. P. 01022. Doi:
https://doi.org/10.1051/e3sconf/ 202123601022

3. Oliinyk V., Basmanov O., Romanyuk I., Rashkevich O., Malovyk I.
Building a model of heating an oil tank under the thermal influence of a spill fire.
Eastern-European Journal of Enterprise Technologies. 2024. Vol. 4 (10 (130). P. 21—
28. Doi: https://doi.org/10.15587/1729-4061.2024.309731
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OCOBJIMBOCTI BITHAHEHHA TA BUJAJIEHHA 3AKJIMHEHUX
ABEPEU IIPU TOPOXHbO-TPAHCIIOPTHHUX ITPUT'OJAX

Ocmanoe K.M., k.m.u.,0oyenm, HYI[3 Yxpainu

[Ipu mo6oBomy abo OOKOBOMY yjaapi BHACHIJIOK 3MIIIEHHS CTIHOK MOXeE
BiOyTHCS 3aKJIMHEHHS OBeped. 3a YMOBH, IO MOCTPAXKAAIUA HEe 3aTUCHYTHH Ta
HOro cTaH J103BOJISIE €BaKyallilo 4epe3 JABepi, MPOBOAUTHCA POOOTa 3 X BITUYMHEHHS,
IUIA  9Oro TOTPIOHO: 3a JOMOMOIOI0 TiAPABIIYHOTO PO3KUMY, ab0 1HIIOTO
THCTPYMEHTY 3pOOHTH IIITUHY MK IIEHTPATbHOIO CTIMKOIO Ta JBEPUMA; MEPEKYCUTH
abo BIIKaTU 3aMOK; BIJIKPUTH JBepl BpyuHy, a00 po30JOKYBaTH iX 3a JOMOMOTOIO
T1IpaBIivHOTO pO3XKUMY (puc. 1).

3a3HayeHuil MOPSAJOK il 3aCTOCOBYETHCS NPH BIAKPUTTI, K MEPEIHIX TaK 1
3Q/IHIX JABeped aBTOMOOLIS, B 3aJCKHOCTI BiJI MICIE3HAXO/KCHHS IMOCTPAXKIAIoro

[1].

Pucynoxk 1 — BapianT TexHoJ10rii BiT4unHeHHs 3aKJIMHEHUX NepeIHixX ABepei

Y pa3i norpebu BUAAJICHHS MEpeAHIX JBeped sl J1e0JI0KyBaHHS
MOCTpaXKAINX, HEOOXITHO: 3a JOMOMOTrOI0 TIIPaBIIYHOTO PO3KUMY, a00 1HIIOTO
IHCTPYMEHTY CTBOPHUTH IIUJIUHY MIDK MEPEIHbOI0 CTIMKOI Ta JABepUMa (TaKoxXK
MOXKJIUBE YTBOPCHHS HEOOXIMHOI NIIIMHM HABKOJO JABEPHUX IETEIh MIISTXOM
3MUHAHHS TIPABIIYHUM PO3KHMOM KpWia y BEpPXHIM TOUIll KOJICHOI apku abo
BIITMHAHHS JBEPEH 10 HU3Y B IEPEIHBOI CTIAKH ( pHC. 2);

PucyHnok 2 — BapianT TexHoJ10rii BujajieHHs epeaHix ABepeii
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3HAWIIOBITY HAAIMHY TOUYKY OMOPH IS PO3IKUMY HaJ BEPXHBOIO JIBEPHOIO
MeTJICI0 BIJKATH JABEPl Ta 31pBaTH iX 3 MIAPHIPIB, MOUYUHAKOYHU 3 BEPXHHOTO (LIIJTUHY
MIX JBEpHMa Ta Ky30BOM IMOTPiOHO PO3MIMPIOBATH MOCTYIOBO, MPOTUCKYIOUH BIIIHO
po00Ul MOBEPXHI TIPABIIYHOTO POIKUMY).

Jlo BUKOHaHHS 3a3HAYEHUX POOIT 3aTydaroThCs JBI 0COOM, OJHA MPAIIOE 3
TiApaBIIYHUM 1HCTPYMEHTOM, 1HIIA NPUTPUMYE ABEpl, SKI JEMOHTYIOThCS. Y pasi
HEOOX1THOCTI IMTOBHOT'O JIEMOHTaXXy 00KOBOi cTopoHu T3, micis BUAAICHHS MEPEeaHIX
JBEpEl TMPOBOIUTHCS MOMANBIIANA TEMOHTAX 3aJHIX, IUIIXOM IEepeKyCyBaHHS a0o
POIKUMY JIBEPHUX TETETh Ta BIAPI3aHHIM BEPXHBLOI Ta HIDKHHOI YACTHHHU CEPEIHBOL
cTiiiku (puc.3).

Pucynoxk 3 — BapianT Texnosorii 1eMoHTa:xy 60x0B0i cToponn T3

Mo>xMBHiA BapiaHT JIE€MOHTaXy, HpH SKOMY MICJIS BHJAJEHHS MEPEeIHIX
IBEpel, MEepeKYyLIyeTbCS CEpPEeAHsl CTiiika CIOYaTKy 3HU3Y, MOTIM 3BEpXy Ta
MPUTPUMYIOUH 3a/IH1 IBEP1, BOHU BUIAISIOTHCA Pa3oM 31 CTiikoro ( puc. 4).

PucyHnoxk 4 — Bapiant TexHousorii 1eMoHTa:xy 60xoBoi ctoponn T3

SIKuo0 mocTpaknaiuii 3HaXOAWTHCA Ha MEPeJHbOMY CHIIIHHI, TO JEMOHTaX
60koBoi ctoponu T3 posnounHaeThes 13 3aAHBOI ABepi. [lepuioueproBo noTpioHO 3a
JIOTIOMOTOO T1JIPaBIIYHOTO PO3KUMY PO3IIUPUTH HIUTMHY OIS 3aMKa 3aJIHbOI JIBEpi
Ta BIDKATH ii JO BIIKpUBaHHSA. MOXKIMBUI BapiaHT, KOJIU PO3MIMPIOETHCS OTBIP MIX
3aJIHIMA JIBEpUMa Ta KYy30BOM ISl BBEJCHHS HAKOHEUHHMKIB TiIpaBIidyHOTO
IHCTPYMEHTY IIUIIXOM CTHCKaHHA JBeped B pailoHI 3aMKa Ta B MOAAJIBLIOMY
BIDKMMAIOThCS IBEP1 aXK 10 pyHHYBaHHS 3aMKa Ta BIAKPUTTSA JIBepeit (puc. 5).
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Pucynok S — BapianT TexHousorii BilkpuBaHH# 3aJ1HIX 1Bepeil

HactynmHuM KpokoM TMOTpIOHO 3a JIOMIOMOTOK TIAPABIIYHUX KyCadoK
MEPEKYCUTH CEPENIHIO CTIMKY CIOYaTKy BHH3Y, a MOTIM y 3BEpXy Ta MPUTPUMYIOUH
oOM/IB1 IBEP1 BUAAIUTH 3aHIO 31 CTilKoro. [licis BumaaeHHs 3aHBOI JIBEP1 Pa3oM 3
CepeIHBOI0 CTIHKOIO MEepeaHi ABEpi TpUMaroThesa Ha ImapHipax. st iX BUganeHHS,
TAPaBIIYHUM PO3KUMOM 3PUBAETHCS CIIOYATKY BEPXHIM, a MOTIM HUKHIA HIApHIP

(puc. 6).

Puc.6. BapianT TexHoJI0Tii 1eMOHTaKy 00K0BOI cTOpoHu T3

MoxuBHil BapiaHT JEMOHTaXy 000X JIBepel pa3oM 3 CEPEeIHbOI0 CTIMKOIO,
MIpU IbOMY TIICIISL BIIKPUBAHHS 3aIHIX JIBEpEN 3a JOMOMOTOIO T1IPaBIIYHUX KyCauoK
MEPEKYIIYEThCA Ta BIATMHAETHCA CEpeIHs CTiKa (CroYaTKy 3HU3Y, MOTIM 3BEpPXY,
puc. 7).

.

)

Puc. 7. TexHoJsorisi nepekyuryBaHHsI cepeIHbOI CTIlIKH

CIIMCOK BUKOPUCTAHMUX TKXEPEJI
1. Hakaz JICHC Vxkpaiam Ne80 Bim 28.01.2020p. "IIpo 3aTBepmkeHHS
MeTroanuHuX peKOMEH/AIN 100 MOPSIKY Jii aBapiiHO-PITYBaIbHUX (HOPMYBAHb
JNCHC mig wac mikBinamii HacHiIKIB HAA3BUYAWHUX CHUTYyallii (HeOe3rneuyHux Mmoii),
OB’ SI3aHUX 13 IOPOKHBO-TPAHCIIOPTHUMH MPUTOAaMH".
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_ LOJO0 TPAHCIIOPTYBAHHSI OCTPAXKJAJIOTO ITPH
PYWHYBAHHI BYIIBEJb, B PE3VJIBTATI PAKETHO-BOMBOBHUX
YIAPIB

Ocmanoe K.M., k.m.u.,0oyenm, HYI[3 Yxpainu

[Tpu mimo3pi Ha TpaBMH XpeOTa, sIKI XapaKTepHI NpuU pyHHyBaHHI OyaiBelNb,
TPAHCTIOPTYBAHHS MOCTPAXK1ATI0T0 HEOOX1THO 3ICHIOBATH 3a JOTIOMOTOI0 KOPCTKOT
TPAHCIIOPTHOI TOWMIKU. B 1IbOMy BHIaJKy, B MEpIIy Yepry HEOOXiTHO 3a0e3neunTu
HEPYXOMICTh IHUWHOTO BIAAUTY XpeOTa moctpaxkmanoro [1]. CmowaTtky ikcaris
rOJIOBU OCTPAXAAJIOr0 NpoBOAUThHCs pykamu (Puc. 1).

4

z - 2 LA

PucyHnok 1 — ®ikcanisi ro;ioBu mocTpakaaioro pykamMmu psiTyBajJibHUKa

B meil uyac BH3HauaeThCs BIACTaHb MDK KyTOM HIKHBOI IIEJEeNH Ta
HAAIUIIY4sIM TOCTPAXKJAJIOro 3a JOMOMOroK MajbliB pyku. Llg BiacTaHb
NEPEHOCUThCSI Ha IIMHHUN KOMipellb, SKMM Mae€ chemiajbHl MO3HAuKH JUis
BU3HAYEHHS po3Mipy Hi noctpaxaanoro (Puc. 2).

“yf E L\l linl)LI
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Pucynok 2 — BusHauyeHHsi po3Mipy IHAHOro KOMipis
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uitnuit  KOMipenb 3aBOAATH MO 3aJHIM TOBEPXHI INHI HA JIEXKAYOTrO
MOCTPAXXKAAIOr0, TAKUM YMHOM, 00 MIA0OpiAs JIATI0 Ha BUPI3 KOMIPILS, a HOro
HUKHSI YaCTHHA BIIEPJIach B IPYJIHY KIITKY. B TakoMy moJIOKEHH1 HATATYIOTh KIHIII
KOMIpIIA 1 (PIKCYIOTh JIMITYYKaMH.

PucyHok 3 — ®ikcanisi HiiHOro KOMipIsi HA MOCTPAKIAIOMY

JIisi mepeMilIeHHs] TOTEePIijIoro Ha TPAHCIOPTHY JOIIKY HEOOXi1THO YOTHPHU
pATYBaJIbHUKA: OAMH (DIKCye TOJIOBY MOTEPHIIOro, JBOE MOBEPTAIOTh HOTO TIIO Ha
01K, OJUH MIJHOCUTh Ta TPUMAE JIONIKY. PATyBajdbHUK, SIKMM pO3TAlIOBaHUN OIS
TPYAHOL KIIITKH, PO3MIIILY€E CBOT pyKH Ha OOKOBUX MOBEPXHIX IJICUOBOTO MOSICY Ta B
00J1acTi Ta3zy MOCTPAXKAAIOTO, TPETIH PATYBATBHUK - HA OOKOBHUX IMOBEPXHSIX Ta3zy Ta
TOMIJIKH TIOCTPAXkKAAJIOTO.

\ XARKI

PucyHok 4 — Po3mileHHs1 pATYBAJILHUKIB /151 epeMillleHHsI MOTePNiJIoro Ha TPAHCHOPTHY
AOLIKY
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VY TakoMy TMOJIOKEHHI PATYBAILHUKH CHHXPOHHO Ta OOEPEKHO MOBEPTAIOTH
MOCTpaXxaajoro Ha OIK y HampsMKy 10 cebe. ParyBanbHUK, sikuil (iKCye TOJIOBY,
MOBUHEH CTEXHUTH 3a THM, 100 TOJOBa Ta MM 00EPTaIUCSI OJHOYACHO 3 TYIYOOM.
[Tix ciuHy MOTEPIUIOro HeOOX1AHO MIIBHO MiAKIACTH TPAHCIIOPTHY JOIIKY.

PucyHnok S — INoBepTanusi mocTpaskaanoro Ha ik

[Ticnss 4oro HEOOXITHO TMOBEPHYTH IMOCTPAXKIAJIOTO Pa3oM 13 JOMIKOK Ha
cnunHy. J{ns Toro mo0 BUPIBHATH MOCTPAXKIATIOr0 MO HEHTPY TPAHCHOPTHOI JAOUIKU
Horo mToBXalTh B3M0BXK Hei. [lepen TpaHcmopTyBaHHSM HEOOXITHO HaAIIHO
3aikCyBaTH MOTEPMIOrO B 00JIACTI MJICUEH, Ta3y Ta HUKHIX KIHIIBOK.

5 N

PucyHok 6 — ®ikcauisi mocTpaxiaaaoro Ha TPaHCHOPTHii poumi

3a KOMaHAOK CTapUIOro, YETBEPO PATYBAIBHUKIB OJHOYACHO I1JHIMAIOThH
TPAHCIOPTHY JOWIKY Ta 3a KOMAaHJOK T[OYMHAIOTh pyXaTucs 1 HECyTh
MOCTPAXKIAIOr0 10 MyHKTY HAJaHHS HOMY MEJIUYHOI I0MTOMOTH.

CIINCOK BUKOPUCTAHUX JIZ’KEPEJI
1. Hakaz MO3 Vkpainm Ned441 Bix 09.03.2022p." «IIpo 3aTBepmxeHHs
MOPSAAKIB HAJ@HHS JIOMEIUYHOI JOTIOMOTH 0c00aM IIPH HEBIIKJIATHUX CTaHAX).
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CIIOCIB BUBHAUYEHHS HACTLIBHOI I HABICHOI
TPAEKTOPIN 3 BPAXYBAHHSIM BILIUBY BIYHOI'O BITPY

O.I'.Tlonisarnos, suknaoay kageopu ImaAPT, PhD,
Hayionanvnuii ynisepcumem yuginbHo2o 3axucmy Yxpainu

Hapeneno crnoci6 po3paxyHKy HaBICHOI 1 HACTUIBHOI TPAEKTOPIM JOCTaBKH
KOHTEWHEpa 3 BOIHETaCHOK PEYOBHHOIO JO BIKOH BEpPXHIX MOBEPXiB OYJMHKIB, i€
BUHUKJIA TMOXeXa. Y $SKOCTI 3aco0y JIOCTaBKM BUKOPUCTOBYETHCA IMIYJIbCHUN
BorHeracHuk TailpyH-10, nepepobnenuii y nHeBMaTHUHy rapmary. Po3paxyHok
3/IIIICHEHO 3 BpaxyBaHHSM BIUIMBY O1YHOIO BITpY.

EdexTuBHICTh TaciHHS MOXKEXK1 3aJICKUTHh BiJl MIBUJIKOCTI MPUOYTTS HA MiCIE
MOXKEKHO-PITYBAIBHUX MIAPO3AUIIB. AK€ BAXKIMBUMH € J1i MOXKEKHUX Came Y
«mepi XBWJIMHW» 3aropsiHHS, 10 JAa€ IIAHC JIIKBIIYBAaTU IOXKEXKY y MOYATKOBIM
cranii. CuTyallisi yCKJIQJHIOETbCSA, KOJHM TOXKeXa BHUHUKAaE HA BEPXHIX MOBEpxXax
Oynieii. Toxl HaBITH cBO€YacHEe MPUOYTTA aBapIMHO-PATYBAIBHUX MIAPO3JUIIB HE
rapaHTye Mo4YaTOK TaciHHS MOXKeXi. ToMy IO TepUTOpis mepen OyIiBIeI0 YacTo
3acTaBjieHa TPAHCIOPTOM, SIKUW HE JI03BOJISIE 3pyYHO PO3TAllyBaTH aBTOAPAOWHU Ta
IHITYy TEXHIKY. 3BIJICH CHIIy€ aKTyaJlbHICTh TEMAaTUKU TACIHHS TMOXEX Yy BUCOTHHX
OyAIBJISIX CIOCOOOM JUCTAHLIMHOT JOCTaBKA BOTHETaCHUX peuoBUH. [lepcniekTuBHUM
BBaXKaeTbes [1] 3akuayBaHHS JKepena 3aropsiHHS KOHTEWHEpaMH 3 BOTHETaCHUMU
pEUYOBHHAMHU, JIOCTABJICHUX 3a IOTIOMOT0I0 MEXaHIYHOTO METaHHSI.

B poboTi po3B’s3aHa 3agauya MOJENIOBaHHS JOCTaBKM KOHTEWHepa 3
BOTHETaCHOIO PEYOBMHOIO 10 BIKOH BEpPXHIX MOBEpXiB OyAMHKIB, 1€ BUHHUKIIA
nokexa. Y SIKOCTi 3ac00y JOCTaBKHM BHUKOPHCTOBYETHCS IMITYJIbCHHI BOTHETACHUK
Taitpyn-10, skuii nepepoOIeHO y MHEBMAaTUYHY rapmarty JJIsl JOCTABKHA BOTHETaCHUX
PEYOBHH JAMCKPETHUM crocoOoM (ToO0To mopuisMu). BBaxaeThcs, 10 MHEBMaTUYHA
rapmMaTa MOXe€ 3[IMCHUTH «IOCTPLI» KOHTEHWHEPOM 3 BOTHETACHOI PEYOBHUHOIO ITijl
3aJlaHUM KYTOM JI0 TOPU3O0HTY 1 3 3a/IaHOI0 MMOYATKOBOIO IMIBUAKICTIO HOTO BHIIBOTY.
[Ipu mpOoMy IIEHTp Mac KOHTEWHEpa PyXaTHUMEThCS MO MapabOIIYHUN TPAEKTOPii.
Came 11€ MaTUMEMO Ha yBa3i B IIPH PO3TJISAL MOJIENIEH TPAEKTOPIN pyXy KOHTEHHepa.
Taxe cnpoIIeHHsS CTOCY€EThCS 1 YMOBHOTO MOHSATTS KOOPJAUHAT «IAJar0uoro» BIKHA,
K€ BUMIPIOETHCS TaKMMH BiAcTaHsMH: L - BiJi MHEeBMATHYHOI rapMaTy JI0 CTiHH, a
takok H - BHcoTOl0 monoxeHHs BikHa Bin (ynmamenty. Lli BiacTaHi JOLUIBHO
BUMIPSITH 3a JOMOMOrOK JiasepHoro gamekomipa Flus "FL-60", skwuii
BUKOPHUCTOBYETHCA y OyN1BHUIITBI.

Jlnst BU3HAYEHHS TPAEKTOpIi JTOCTAaBKM KOHTEWHEpa 10 BEPXHIX IOBEPXIB
OyIiBII1 3aJTy4ar0Th BIJIOMI 3 MEXaHIKU CITiBBiAHOMICHHS [2, 3]. JIONOBHEHHSIM JI0 ITUX
pe3ynbTaTiB OyAyTh 3HAWEHI 3aJeKHOCTI BH3HAUYCHHS KYTiB BHJIBOTY KOHTEHHEpa
JUIA HaBICHOI 1 HACTiMbHOI TpaekTopidd. [lpm domy, y Oe3BITpsSHY MOTOAy Ii KyTH
3a0e3Meuyr0Th MePEeTHH HACTUTHLHOI 1 HABICHOI TpaeKTOpiil B Hamepe | 3aaaHiil ToUI —
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a came, y «IajarodoMy» BiKHI OyAiBil HEOOXITHOTO MOBepXy. Y naHiil poOoTi Il
pe3yibTaTH y3arajibHIOIOTHCS Ha BHUIAJAOK HASBHOCTI JUIIe OIYHOrO BITPY
(mocnimKeHHs 1alll MPOJAOBXKATHCA).

byno ckmageno maple — mnporpamy moOyAoBH HaBICHOI 1 HACTUIBHOI
TPAEKTOPIM 3a YMOBH, IO BijloMa BUCOTa H posrairyBaHHS «Iajialouoro» BiKHA, a
TakoX BifCTaHb L BiJ IMIyJIbCHOTO BOTHETaCHHMKA JI0 CTIHU. A TaKOX 3a YMOBH
B1JIOMOI IMBUJKOCTI V O14HOTO BITPY, CLIPSIMOBAHOTO B3JI0BXK (pacamay OymiBii.

[TpoBeneHi qOCTiKEHHS CIPSIMOBaH] Ha CTBOPEHHS! KOMIT IOTEPHOI MIPOTPaMH,
3IaTHY YHAOUHUTH HACTUIbHY 1 HaBICHY TPA€KTOpii B 3aJ€KHOCTI Bif] HIBUAKOCTI
BIJILOTY KOHTEHHEPA, a TAKOXK BiJ MBUAKOCTI OigHOTO BiTpy. [Iporpama mprsHadeHa
JUIA MOJICTIOBAHHS ONEPAaTUBHUX CHUTyallld NpU BHUKOHAHHI TIOXKEXKOTACIHHS 3
BUKOPHUCTAHHSM IJIAHIIIETA.

Hexaii B nexapToBiil cucteMi koopauHaT OXyz 3aJJaHO TOYKY 3 KOOpAHUHATaAMHU
M(x1,z1). 3 mouatrky koopauHaT O(x0,z0) BumiTae (QizuyHe TUIO, HANPUKIA],
KOHTEWHEpP 3 BOTHETaCHOI0 peuyoBUHOIO y (opmi kyni. HeoOxigHO BHU3HAUUTU
dopMynly Uil ONUCY KyTa BUJIBOTY KOHTEWHEpa, 3/aTHOTO BIYYUTH B TOUKY
M(x1,z1). BBaxkatumemo, MO0 TUIO Ma€ IMOCTIHHY MIBHJAKICTH V, a TpaBiTallis
BHU3HAYAETHCS PUCKOPEHHAM 36MHOT'O TSDKIHHS g=9,81.

Jlis BuBOAy (opmMynau Uisl ONMCY KyTa BWJIBOTY KOHTEWHEpa, 3/1aTHOTO

BIYYUTH B TOUKY M(x1,z1), po3riistHEMO BiIOMI 3 MEXaHIKU PIBHSHHSA PYXy TOUKHU
2

: gt
X =ViCoS, z:vtsma—7 . (1)
Tyr t — wac, v - WBUAKICTb. 3 Tepmoro piBHAHHS (1) BU3HAUMMO dac
X
t= VoS 1 miacTaBuMo ioro B apyry ¢popmyiny (1). B pe3ynbTaTi oiepkumo:
L vxsinao gx*
vcosa VicoSa
)
[Ticnst BUKOHAHHS TPUTOHOMETPUYHUX MiJCTAHOBOK 1 CIPOIIEHb, OJAEPKUMO
2 2
X X
O:—g—ztgza+ xtga—g—z—z_
2V 2V
3)

Posrsiatoun Bupas (3) sk kBagpaTHe piBHsHHS BimHocHo JC | 3actocyemo
(dhopMyIly BU3HaUCHHSI KOPEHIB IIbOTO PIBHIHHS:

V2 V' — g(gx® +2v2)
gx '

tga =
(4)

3acTocyeMoO 110 KOXKHOT YaCTUHU GHopMyIiH (4) apKTaHTEHC:
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V2 V' — g(gxX° + 2v22)
)

a =arctg

()

3 popmynu (5) MaeMO ONUCH BOX KOPEHIB PIBHSHHS, SIKI BU3HAYAIOTh OMKCH
JIBOX KYTIB - JIJI1 HACTLIBHOT 1 HABICHOI TPaeKTOPii pyXy KoHTelHepa. To0To, SKIIO B
dbopmyny (5) migctaBuTH KoopaAuHATH X=X1 1 z=z1, TO OACPKMUMO 3HAYECHHS JBOX
KyTiB, SKI BU3HAYaTUMYTh HACTUIbHY 1 HaBiCHy Tpaektopii. Ilpu womy, mpu
Oe3BITPsHIN TOTO/1 11 TpaekTopii MaroTh mepeTHyTHcs B Touli M(x1,z1) sx wmimi
JOCTaBKM BOTHEracHOi peyoBHHH. [lpu BITpsiHIN moroai BIUIMB OIYHOTO BITPY Ha
BEIIMYMHY 3MIIICHHS Y KOHTEHHEpa HAOIMKEHO MOXHA BU3HAUNTH [4] 32 popmyIioro

Y :V(T —#j
vOcosa )’
(6)

ne V—BuaKicTh 014HOro BiTpy; T — TpUBaicTh nepeMilieHHs] KOHTEHHEepa 10
BiKHa; L — ropu3oHTanbHa AANbHICTh NEpEMIlIeHHS KOHTeHHepa; v0 — movaTrkoBa
MIBUIKICTh BUJIBOTY KOHTEHHEpA; O - KYT BUJIHOTY KOHTEHHEpA.

OpnepkaHi pe3yslbTaTd € KOPUCHUMH 1 BaXIJIMBUMH, AK€ BOHH JI03BOJISIIOTH
3arMo4yaTKyBaTU HOBY TaKTUKY TaciHHS MOXEX y OaratonoBepxoBux OymiBisx. Kpim
oJiepKaHUX B JaHIN CTaTTI pe3yJbTaTiB, M ii peanizailii HeoOX1JHO CIPOEKTYBaTU
HOBE MTHEBMAaTU4HE OOnagHaHHs. i1 MPUIIIBHOI TOCTaBKM BOTHETACHUX PEYOBHH B
OCEPE/IOK TMOXKEXKI1 IMITYJIbCHUM BOTHETACHUK TMOBHHEH 3a0e3MedyBaTUCh 3acO0aMU
JA3€pHOTO NPUIIIIOBAHHSA, & TAKOX 3ac00aMH BUMIPIOBAHHS KYTIB Ta JAJIbHOMIPOM.

CIIMCOK JIITEPATYPHU

1. 073: Fire Extinguisher Ball, just throw it in the fire! How to make it.
URL.: https://www.hamido.at/fire-ball/

2. Mizrahi J. Ballistic motion - Maximum horizontal reach when firing from a
height. Making Physics Clear.

3. Mizrahi J. Ballistic problem - Maximum horizontal reach when firing toward
a high place. Making Physics Clear.

4. Velychko, L., Petruchenko, O., Tereshchuk, O. BruB 6iuHoro BITpY Ha
JIMHAMIKY pyxy cHapsaa. BilicbkkoBo-TexHiynuid 30ipuuk, 2020. (23), 17-21.
https://doi.org/10.33577/2312-4458.23.2020.17-21

5. Tkauyk ILII., Beanuxo JI.JI., 'opunnchkuii [.B. BiuuB BiTpy Ha 30BHILIHIO
Oanictuky Kyii, BunymieHoi 13 CB/I. BiiicbkoBo-TexHiuHMiA 30ipHUK. — Bumyck Nel9.
— JIsBiB: HACB, 2018. — C. 43—49. DOI: https://doi.org/10.33577/2312-
4458.19.2018.43-49

6. KaymmnoBcekuit A. ., IloniBanoB O. I'. Crioci0 ckiiagaHHs TaOauIll KyTiB
JIOCTaBKHM BOTHETaCHUX PEUOBHH JI0 OaratornoBepxoBoi Oynisii. The Sth International

scientific and practical conference «European scientific congress» Barca Academy
Publishing, Madrid, Spain. 2023. P. 54-60.

85


https://doi.org/10.33577/2312-4458.19.2018.43-49
https://doi.org/10.33577/2312-4458.19.2018.43-49

YK 614.84

CIIOCOBU 3ABEPHIEHHA I'ACIHHA PIIMH ITICJIA
®OPMYBAHHS BA30OBOI'O IIVTABYYOI'O ITAPY ITITHOCKJIA

JI.I". Tpeeybos, k.m.u., doyenm, O.0. Kipees, 0.m.H., npogecop,
Hayionanvnuii ynieepcumem yuginornoeo saxucmy Yxpainu

JlaHi BCECBITHBOI CTATHCTUKH TMOXKEXK MOKA3YyIOTh IIUPOKY MOIIMPEHICTH MOXKEX
kiacy «Bw. Ilig yac BiliHU 11 mpoOsiema 3arocTpuiacs. J{o OUTBII MOMIMPEHUX MOKHA
BIZJHECTH TIOXeX1 HapTOonmpoaykTiB «B1y». Taki moxexi TpuBaji Ta CTBOPIOIOTH Oarato
HeOe3MeUYHNX YMHHUKIB JJIS JIFOJUHUA Ta BaKKI YMOBH Jyis raciHHs. CydacH TeXHIYHI
HaQTONPOAYKTU (CIUPTOBUI OEH3MH) MICTATh MOJAPHI J100aBKH, MO0 HaOIMKae
PEXKUMHU 1X TOPIHHS A0 Mokex «B2» 1 Hagae BIANOBIAHI OOMEKEHHS Ha 3aCTOCYBaHHS
BorHeracHux miH. OCHOBHHM 0OCsT HAPTOMPOIYKTIB MOKHA BITHECTHU JI0 KJIACy JIETKO-
3aMMHCTUX PIMH 3 TEMIIEPATYPOIO Cranaxy to, < 61 °C, ToOTO 10 TaKHX, Ki MOXKYTb
3a 3BMYAHUX YMOB 30epiraHHs 3a IMEeBHOi Temmeparypu moBitps Ta (abo) mii
TEIUIOBOTO BUIIPOMIHIOBAHHS HArpiTUCh JIO te; 1 CAMOCTIMHO YTBOPUTH Tapy 3/1aTHY /10
3anamoBaHHs. HopmatuBHa 0a3a /103BOJIsie BCTAHOBJIEHHS pe3epByapiB 00’€MOM J10
120000 M°, ame 3acobm mui iX TraciHHA HE € JOCKOHATHMH. TOMy TaciHHs
Ha(TOMPOAYKTIB MOKHA BIIHECTH 10 HAUOLIBII MACIITA0OHUX Ta CKIaJHUX BUIAIKIB
MOKEKOTACTHHS.

Ha miacTtaBi mpoBeneHOro aHamizy, tg,; OLIBIIOCTI H-aJKaHIB Ta H-CIHUPTIB
YVKJIQJIal0ThCA Y TUIaBHY 3ajexHICTh [1, 2]. ToMy 3pocTaHHS MIBUIAKOCTI YTBOPEHHS
30HM 3ara30BaHOCTI Y TOMOJIOTTYHUX PsAJIax TOBUHHO MAaTU TEX IJIaBHY 3aJICKHICTb.
Agie t, Ta 1HII MapaMeTpH TOPIHHS ¥ TOXKEXKHOI HEOS3MEeKHN MAarOTh OCIMIIAIINHICTD 1
CTYIIHYACTICTh, 10 MOSICHEHO Ta 3MOEIHLOBAHO SK HACHIIOK KJIACTepHU3aIll y MoiIym i
32 TEPOKCHJIHUM MEXaHI3MOM YTBOPEHHS PI3HMX HAJAMOJEKYJSIPHUX CTPYKTYp Y
romonioriunomy psay [1-3]. Tomy migxomu mo 3amobiranHs a00 NPUITMHEHHS
YTBOPEHHSI 30HW 3ara3oBaHOCTI Ta JIO0 TMOKEXKOTACIHHS PIIUH MOXYTh BIIPI3HATHUCS
JUTst Ti€l camoi piauHu. 3a3BUYail BUTpATy BOTHETACHOI PEYOBUHU JIJISI TACIHHS TIOKEX
PIAVMH TOAUIAIOTE HAa JEKUIbKa PEXKUMIB Y 3aleKHOCTI BIT te;, aje I[IKaBUM
HaIpPSIMKOM JOCIIPKEHHS € MOIIYK 1HIIOr0 KPUTEPII0 MPOTHO3YBAaHHS BOTHETACHOIO
130JII0I0YOTO  I1apy, SKUH BpPaxXOBY€ MOKJIMBI HETIHIMHOCTI 3aJIEKHOCTEH Y
TOMOJIOTTYHUX PsI/IaX BYTJICBOIHIB.

OpHuM 3 TakuxX MapaMmeTpiB Moxke OyTH MacoBa MIBUAKICTb BUTOPSHHS V.
3BepTae Ha ceOe yBary HENOTIYHICTh MOBEAIHKM Vi B TOMOJIOTIYHOMY pAIy H-
criupTiB. OuikyBajuocs, mo V,, Oyae mpomnopiiiHa ty,, ado t.. AJie BUSIBUIOCS, 1110
(¢bopMyBaHHS JAHOTO TMapaMeTpy HabaraTo CKJIAgHINIE — BIH € Pe3yJabTaToM il
KOMIUTEKCY (GakTopiB: te;, tom, e, HIKHBOI KMIIII, momsipHOi Macu, a HasBHICTH
KOJIMBAJILHOCTI I[LOTO MapaMeTpy Y TOMOJIOTIYHOMY DSy BUMAara€ BpaxoBYBAaTH t,
(ayle MacoBa MIBUAKICTh BUIAPOBYBAHHS HE MAa€ KOJWBAJIBLHOCTI, IO CBIAYUTH PO
NEPOKCUHY KJIacTepHy OyAOBYy caMe y MOdayM’i. 3a TOBIIKOBUMH JaHUMHU OutbLry Vi,
Mae H-OyTaHON; aje Yy JAOCHiAl — H-TENTaHOJ, II0 MOKHAa MOSICHUTH KPpAaIloko

86



3MOYYBaHICTIO BUTbHUX OOpPTIB. IHTEpmpeTalii pe3ynbraTiB AOCTIAY 3aBa)Ka€ BMICT
BOAM 3 PI3HOI0 YACTKOIO Yy PI3HMX TEXHIUHUX CIOUPTaX, M0 BU3HAYAETHCS TOYKOIO
a3€0TPOMHOCTI (tq; crupTy-pektrdikary Ha 0,3 °C MeHIIa 3a tg,, XIMIiYHO YHCTOIO
CIIUPTY). AJle ¥ TYT € aHOMaJis: OYiKYBaIoCs, 1[0 BMICT BOAM Oyje 3MEHITyBaTh Vi,
OCKUJIBKH 3pOCTaloTh t,; Ta t,, TOOTO YMOBH YTBOPEHHS TOprOYOi Mapu Ta ii
3amnajaroBaHHs MOTIPIIYIOTHCS (Ha MPAKTHUIll — HABITAKH).

Ha pnanmii yac po3BHUBA€ThCS HANPSIMOK TOXKEKOTACIHHS PIAMH Ha OCHOBI
TBEPJOTO IUIABY4Oro 3€pHUCTOro 3acoly, Hampukian, miHockia (IIC). Ilim wac
BUTOPSIHHSI TIOBEPXHSI PIIUHU Ma€ ty,,, ane 3a 130JI0BaHHS — 3MEHIIYeThCs. Ko
TOJIOBHUM MEXaHI3MOM MPUTTUHEHHS TOPIHHA € OXOJIOKEHHS, TO BIAMOBIAHUNA e(eKT
JOCATAETHCS 32 OXOJIOKEHHS TIOBEPXHI MeHIIe, HiX t.,. OnnakoBuii map [IC Hamae
npuOJIM3HO OJTHAKOBE OXOJIO/DKCHHS TMOBEPXHI Ta 130JI0BaHHS BUIAPOBYBAHHS, aye
11 €(EKTH CTAaHOBJIAThH PI3HY YACTKY BIJ ty,; Ta HKHBOI KMIIII, ToMy 3HM>KEeHHS Vi,
3a HakonuueHHd mapy [IC He € abCoNOTHO CMHXPOHHUM. BMICT BOIU CTBOpIOE
0arato rajbMiBHUX (DAKTOPIB Ha MPOIEC TOPIHHS: 3OUIBIIYIOTHCS te; Ta te, HUKHS
KMIIII, nmapa Bogu (hermatusye 30HY TOpIHHS, 3MEHIIYIOTbCS TEIUIOTA 3TOPSHHS Ta
TEeMIIepaTypa IMOJyM’sl, MOXE MOCWJINTH 3MOYYBAHHS CTAJIEBUX IOBEPXOHb BUIBHHUX
OopTiB, 10 30UIbIIy€E TUIONLY TOpiHHA Ta V., (ayne mix yac nojgaBanHs [IC Takoro
edeKTy HeMae).

Jliia Oynb-sIKUX TOprOYMX piIMH icHye BorueracHuit map [1C; amst OUTbIN JIETKUX,
TaKHUX sIK MeHTaH, gocsrae 50 cM. ToMy KOMIPOMICHHM BapiaHTOM IOKEKOTaCIHHS €
BukopuctanHsa [IC gk 0a30BOi BOrHEracHO1 peYOBUHM (HAJ IJIAaBYYHM IIAPOM SIKOi
nie TpuBae rmnociabieHe TopiHHA).  HalnpocTimuM  OUIIXOM — NOKpAalleHHS
BorHeracHux BiactuBoctelt [1C € #ioro 3mouyBaHHs BOJI0I0 200 PO3YMHOM 1HT101TOpa
3 OJIHOETAITHUM MojAaBaHHAM 3aco0y. e 3Meniye mnaBydicts [IC (He mpuToIieHy,
130JII0I0Yy 4YaCTUHY 3arajbHOro Iapy) 1 30UIblIye 3aHypeHy (OXOJIOKYIOUY).
Bonore I1C y 5 pa3iB kpaiiie 0X0J0/Ky€e rapsidy MOBEPXHIO PIAMHH, HIXK CyXe, Ta Ma€
BorHeracuumii map I1C na 1-2 cm menme. [InaByyicts 0,46—0,76 cyxoro ta 0,44-0,74
Bosiororo IIC y cnuprax — 1ie Habarato OiibIe, HK B ajnkaHax: 1jisi cyxoro 0,36—
0,58, misa Bosororo I1C 0,31-0,49 [4], mo mponopIiiitHO ryCTHHAM PiJIUH, pUC. 1.
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1, 0, 0—cyxe IIC; 2, o, m — Bos10TE IIC; O, ® — 2)IKAHU, O, B — CHUPTH

HaBeneHno miaByd4icTh y HACTYNMHHX PIUHAX: 600d; aJIKAHU — TIEHTaH, TEITaH,
OKTaH, JIeKaH, JI0JIcKaH, eTpoJeiHuit edip, yalT-cripuT, OCH3UH, KEPOCHH, TU3EIIbHE
najbHe, MalllMHHE MACTWUIIO; CRUpmu — METAHOJ, €TaHOJI, 130MPOMNaHoII, H-OyTaHoII,
H-TIEHTAHOJI, H-T€NTaHOJ, H-OKTaHOJI, €TUJICHTJIIKOJIb, TIIIEPUH.

SKI110 MOPIBHIOBATH PIJIMHU 3 OJHAKOBOIO KapKaCHOIO JTOBXKHHOIO MOJIEKYJIH,
TO y cnMpTax IUIaBydicTh Habararo Outbmia (y Oyranomni — 0,48, y nmenrani — 0,36), a
SIKIIO JUBUTHUCH 3a TYCTHHOIO — TO B ajkaHax IaBydicTh cyxoro [IC aemnio Oinbiia (y
nonaekani — 0,48, y metanousi — 0,47), a Bosiororo — gemnio menma (y noaekani — 0,4, y
Metanosi — 0,45). Ile mokasye, mo 3MouyBaHicTh [IC ankanamu OidbIna, HIXK
CIIUPTaMU 3 TIE0 CaMoOl0 TyCTHHOIO. KpiM TOro, mporecu OXoJIOJKEHHS MOBEPXHI
piauHu, 1o roputh, IIC, sike 3MoueHe BOJOI0, OyAyThb PISHUTHUCS 3aJE€XKHO BIA
temreparypu wiei piguau: o 100 °C — nosineHuii Harpis Boau; mo 120 °C —
noBiibHe 3akunands; Bumie 3a 120 °C — mBHIKE 3aKHMIAHHSA 3 PO30PU3KYBaHHIM
rapsiaux Kpamneib BOJIH.

Ha panuii vac OiIbIN JOCHIKEHO 3aBEPIICHHS TacCiHHA PO3MUJICHHSM Y
nonyM’st 10 % pO3YMHIB XJIOPUCTOTO KaIbIiI0 Ta PIIKOTO CKJIa, SIKI pearyroTh 3
yrBOpeHHsAM Ha mioBepxHi [IC i3omorouoro tmmapy Heroprodoro remro. Illap TIC
YAaCTKOBO TPUTOILIIOETHCS, aJie Tellb HE MOBHHEH TOPKATHUCSA TOPIOYOi PIAMHU, TOMY
Horo TOBIIMHA Ma€ OYTH MPOIOPIIIHHOIO A0 BUTPATH HAHECEHHS TEI0: JIJIST BUTPATH
0,2 r/em® Hecyuwuit map cyxoro IIC cranouts 12 oM [4]. XimopucTuii KamnbLiii, Kpim
TOT0, CTBOPIOE HA MOJyM s 1HT101pyrounii BruiB. [Iputomnenus renem I1C 30inbirye
TOBIIMHY OXOJIO/DKEHOTO Iapy Tapsdol piIMHU, ajie Maike HE 3MIHIOE TEIJIOBOTO
6anancy Bcepenui mapy «piguHa+IICy». [le o3Hauae, 1m0 icHye edeKTUBHA TIIMOUHA
OXOJIO/DKCHHS, sKa BHW3Hayae HanWMeHmy Burpary IIC s raciHHA —jwime
oxoJomkeHHsIM: 4—6 cMm BorHeracHoro mapy IIC (2-3 cMm 3aHypeHOi YacThHM), 3a
SAKUX BiOYBa€ThCs CTaO1II3aIMis 3HAYEHD JAJIS PIAUH 3 BETUKUMH t;.
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MoskHa mojaBaTé po3NUJIeHY BOAY ab0 pO3uuH 1HTIOITOpa y MOIyM’s, TOAIl
KpiM 1HTIOyBaHHsS Oyne 3aisHo oxoso/keHHs moBepxHi [IC Ta piauHu micis
3anypeHHs 1IC, sk 1y pa3i 3mouyBaHHs [IC. JlocmiKyrOTh TaKOX MOKPUTTS IIApy
[1C nmacunom aHTHIipeHy a00 PEYOBHHAMH, IO IJIABISATHCS ab0 CIydyIOTHCS T
JI€10 MOJIyM s, 1110 nocuinoe 13omorunil epext I1C. MoxIuBo 3aBeplleHHs TaCIHHA
i IHIIMMU CTaHJAPTHUMHU 3ac00aMM: TIHU CEpeAHBOi KPATHOCTI, BOTHETACHUUN
aep0o30Jib, TOPOIIIKH 3araTbHOTO Ta CIIEHiabHOTO MPU3HAYCHHSI, HETOPIOYi ra3u.

Takum umHOM, QopmyBanHa 6azoBoro mapy I[IC Ha piguHi, IO TOPHTH,
CTBOPIOE JTIOCTaTHI YMOBH JIJIsl HAAIMHOTO 3aBEPIICHHS TaciHHS OaraThbMa METOJIAMH,
OUTBLIICT 3 SIKUX HE 3a0pYIHIOIOTH PIAUHY, 110 TOPUTD.
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CEKIIIA 3
«AKTYAJIbBHI IUTAHHS CTBOPEHHSI, TIEPEOBJIAJTHAHHS TA
BUKOPUCTAHHS MOKEKHOI TA ABAPIMHO-PSTYBAJILHOI
TEXHIKH, OCHAILIEHHSI TA 3ACOBU THAUBIIYAJBHOI'O 3AXUCTY
B YKPAIHI Y MUPHUMN TA BOEHHU YAC»

YK 629.7.06

OBI'PYHTYBAHHSA MOXJ/INBOCTI 3ACTOCYBAHHA BILVIA
IPUB’A3HOI'O THUILY AJI51 BAKOHAHHS 3ABIAHD Y COEPI
KOMIIETEHIII ICHC YKPAIHHA

A.O. Buuenxo, x.m.n., ooyeum, M.O. Ilycmosim, M.C. Komnux
Yepxacoxuii incmumym noscedicHoi besneku im. I'epoie Yopnoouna HYI1[3
Ykpainu

BukopucranHs MOXXJIMBOCTEM MUIOTOBAHOI aBiailii HE 3aBXIU €(EKTHUBHE
yepe3 TPUBAIMI Yac pearyBaHHs, BeJIMKI ()IHAHCOBI BUTPATH Ta XKOPCTKY 3aJI€KHICTb
B1Jl MOrOJHUX YMOB. OJHUM 3 HaAOUIbII MEPCIEKTUBHUX HAIMPSAMIB JJI BUPIIICHHS
1i€i mpoOJeMu € 3acTOCyBaHHsS Oe3mMUIOTHUX JiTanbHuxX amapatiB (bnJIA) 3
KOPHCHUM HaBaHTOXEHHsSM g0 50 Kr, CTaHIiSIMA Ha3eMHOTO YMpaBIiHHSI Ta
IIMPOKUM CHEKTPOM 1HCTPYMEHTAJIbHUX 3aC00IB MOHITOPHHIY, BHUSIBIICHHS Ta
po3Binku HC, mo nacte 3Mory 3Ha4HO 3MEHIIIUTH YacOB1 BUTPATHU HA OPraHi3aliio i
3MIMCHEHHS 3amOODKHUX  3aXOfiB ab0 MOIIYKOBO-PATYBAJBbHUX  (aBapiifHO-
pPATYBaIBHUX ) POOIT.

3aJie’kHO BiJl pO3B'SI3yBaHOI 3a7a4l Ha OE3MUIOTHUHN JITATILHUN anapatr MOXKYTh
BCTAHOBJIIOBATHUCS BIJIMOBIAHI TEXHIUHI 3ac00M IS 11 BUKOHAHHS, HanpUKiIazd, GoTo-
BiJICOKaMepH, TEIJIOBI30PH, MYJBTUCICKTPAIbHI KaMmepu, Ja3epHI CKaHEpH,
razoaHalii3aTopy, NPHJIAJM pajiariiHoi abo XIMIYHOI PO3BIAKH, paioJIOKaIliiiHi
CTaHUIi TOILO.

Opnum 31 crnoco0iB 3actocyBaHHs briJIA Moxke OyTH BHUKOpPUCTaHHS HOTO y
SIKOCT1 MYHKTY CIOCTepekeHHs. Tak, Hampukiaa, OJHIEI0 3 MOAIOHUX TEXHOJIOTIH,
10 Ma€ CYTTEBO MiABUINNUTH e€EKTUBHICTh BUKOpHUCTaHHA BrJIA mynbTHpoTOpHOTO
TUIYy TpPU BUKOHAHHI HUMH pALY MICid, € BHUKOPUCTAHHA HAa3€MHHUX CTaHIN
’KUBJIEHHS - 0a30Boi cTaHlii. B pe3ynbrari 3acrocyBanHs noi0Horo pimeHHs brJlA
MO3K€ 3aJIMINATHCS B MOBITP1 CTIIIBKH, CKUTBKU HEOOX1THO.

Komnanis HBII «Cmnaiitex» 3 Opecu 3amycTuiia B €KCIUTyaTallilo J10JaTKOBE
obnagHanHs mis cBoro BIIJIA «Windhower» - iHTenekTyanbHy CTaHIIIIO JIPOTOBOTO
xuBneHHs «Winder». OcCHOBHa MeTa 3acTOCYBaHHS TaKOTO OOJIa[HAaHHA —
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3a0e3MeyeHHs] JOBrOTPUBAJIOTO 3HAXO/KEHHsS IpOHA B CTAI[lOHAPHIA TeOoTOdYIll Ha
Bucoti 10 110 metpis [1].

Kowmmanis Elistair Bunyctuiia Ha puHok noptatuBHi cranuii Safe-T Tether 1
Ligh-T Tether mis po3mmMpeHHS MOKIMBOCTI 00JaJHAHHS, BUKOHYIOUM (DYHKIIIO
eneprozadesneuenns brJIA ¢ipmu DJI [2]. Jane pimenHs 3a0e3nedye xKUBICHHSIM
mo kabemo Ha BucoTy 0 100 M Ta BomHOYAac 3IHMCHIOE SIKICHY 1 Oe3mepepBHY
nepeavy JTaHux 31 MBUIKICTIO 10 200 MGiT/c.

Komnanis Fotokite o6'eqnana 3ycuiuist 3 BUPOOHHUKOM TMOXKEXKHOT TEXHIKU
Pierce Manufacturing, mo6 Bumyctutu bnJIA, skuii moxke OyTH 1HTErpoBaHHM 3
MOKEXHO-PITYBaJILHUMHU aBTOMOOLISIMU [3].

Pierce Fotokite 3abe3medye aBTOMATHYHHI 3amycK, TMOMIT 1 MPU3EMIICHHS.
brJIA 30epiraeTbcest 1 3aIMyCKaeThCsl 3 HEBEIIMKOTO JIOTKA, BOYJOBAHOTO B MOKESKHHM
aBTOMOOUTb. BiH Moke Oe3nepepBHO 3aIMIIATUCA B MOBITPI HNpOTAroMm Ouiblue 24
roauH, 3a0e3neuyyroud INepenady JaHux Mo Kkabenb-Tpocy. BigeomoToku 3
TeIyIoBizopa Ta I1UGPOBOI KaMepu ONTUYHOTO Jiama3oHy IMepealoThCs
0e3rocepe/IHb0 Ha HOYTOYKH, TJIAHIIETH, @ TAKOXK Ha MOHITOPHU BIJJIaJICHUX IEHTPIB
VIOPABJIIHHS OINEpalisMi TPYN IMIBUJIKOTO pearyBaHHS, IO J03BOJISIE OTPUMYBATH
1H(MOpMAaILiIO PO CUTYAIlIIO MPAKTUYHO MUTTEBO.

Jlerka 1 HaaMinHa pama O€3MUIOTHHUKA pO3paxoBaHa Ha WOro TpUBATLY
EKCIUTyaTallil0 B CKJIQJHUX yMOBaxX 1 BIAMOBIAae craHmapTy 3axucty IP55, mio
J03BOJISIE BUKOPUCTOBYBATH O€3MUIOTHY CHCTEMY B JIOII, CHIT 1 BITPSHY HOTOAY

(puc. 1.)

\

Puc. 1 — Burasa BuJIA Pierce Fotokite B Tp]—[ClIOpTHOMy N0JI0’KeHHI

bnJIA, 3a HasBHOCTI BIAMOBIIHOTO IIUILOBOTO HABAHTAXEHHS, MOXKYTh
3a0€3MEeUNTH IIUPOKE TMOJIE CIIOCTEPEIKEHHS K BJICHB, TaK 1 B HOYl. 3a HEOOX1HOCTI,
TaKui TOCT CIIOCTEPEKEHHS MOXKe OyTH SK OINEpaTUBHO PO3TOPHYTUH Ha
HEOOX1JHOMY HANpsSMKYy, TaK 1 IIBUJKO MEpPEeMIllIeHUN Ha 1HIIUNA — Ha BIAMIHY BiJ
CTalllOHAPHUX pIIIEHb THUIY CIOCTEPEKHUX BeX. binbil TOro, kabemp Moxe
BUKOPUCTOBYBAaTUCh HE JIMINE IS JKUBJICHHS, ajle W JJIs Tepefadi CHUTHaJiB
VIOPaBITIHHS Ta TaHUX.
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MOAYJb JJIA ITPOBEAEHHA ITOINYKOBO-PATYBAJIBHUX
POBIT
3A 1OITOMOT OO BIIVIA MYJIBTUPOTOPHOI'O THUITY

M.O. IIycmogim, A.O. Buuenxo, x.m.n., ooyenm, K.A. Ilagnenxo,
Yepxacoxuii incmumym nodcedicHoi besneku im. I'epoie Yopnoouna HYI1]3
Ykpainu

CranpapTHa omnepanis 3 MOWIYKY 3HUKIOI JIOAMHUA IPOBOJUTHCA 3a
JIOTIOMOTOI0 TPyl JOOpPOBOJBIB y CKIaml 2-5 oci6. KoxHa Taka rpyrna mnpoTiarom
NpUOIN3HO 6 ToauH 00CTeXYy€e oAuH KBaApat micueBocti 500 Ha 500 metpiB. Skio
BpaxoOBYBaTH IOraHl TMOTOJHI YMOBM a00 BaKKOMPOXIJIHI MJUISHKHA, L€ Yac
30UTbIINTHCA. Bynb-gKe X 3BOJIKAHHS MOXE KOLUTYBaTH KOMYCh KHUTTS. [lomyk 13
saydeHHsaM BIIJIA ckopouye yac momyky B pasu. Illo6 oOmeriTu aHamoriaHuit
KBajpaT, ApoHY nocuTh He Oumbmie 40 xBuiauH. CTUIBKH X 4Yacy 3HAI0OMTHCS Ha
aHaji3 3HIMKIB [1].

Po3mmputi K MOMKJIMBOCTI MPOBEACHHS MOUIYKOBO-PSTYBaJIbHUX ONEpaLii
MOxJMBO, ocHacTtuBid BIIJIA oxpim 3aco0iB Bi3yaJIbHOTO CIIOCTEPEKEHHS IIe U
CUCTEMOIO0 TYYHOMOBHOTO 3B’SI3KYy JUIsl OTIOBIIICHHS 3HAMAEHUX OCI0; JIXTapeMm aJis
po0OTH B TEMHY IOpY 100M Ta CUCTEMOIO YTPUMYBAaHHS W CKHUJIAHHS BAHTAXIB JIs
JOCTAaBKH KOPWUCHUX BaHTaxXiB. [lo€HaHHA NaHUX CHCTEM B OJMH YHIBEpCATbHHUI
MOAYJb, SKUM MOXHa ocHactTuTh bBIIJIA cyTT€eBO poO3MIMPUTE MOKIMBOCTI
MIPOBEJICHHS MOITYKOBO-PATYBAIBHHUX OTEpaIliii.

AHami3 XapaKTepUCTHK CHUCTEM TYYHOMOBHOTO 3B’SI3Ky Ta OIMOBIIICHHS
MOKa3aB, 10 JIedKl 3 ICHYIOUMX pIllIEHb MOXYTh OYyTH BUKOPHUCTaH1 sl BUKOHAHHS
3aBAaHb y cepi IUBLILHOTO 3aXMCTy, aje OLIBIIICTh HECYMICHA 3 ICHYIOUMMH B
JNCHC crangapramu pajgionepefaBaHHs, a y BUNAAKy poOOTH Ha IHIIN YacTOTI
MOTPeOyIOTh J0JIATKOBOTO JOPOTOBAPTICHOTO 001 THAHHSI.

[IpoBeneni aHaMITUYHI TOCTIIKEHHS XapaKTEPUCTUK CUCTEM OCBITICHHS IS
BIUTA noka3as, 1110 Ha pUHKY iICHY€ 3HA4Ha KUIbKICTh pIlIEHb, B TOMY YHUCII W IS
motped miaposaime JJICHC. OcHOBHUM HEIOIIKOM € Te, IO JIJaHI CHCTEMH MarOTh a00
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cimabky motyxHicth (sk y Bumanky miss BITIJIA DJI Mavic) a6o kimekicte BITTA
notpionoro tumy (DJI Matrice) B migposaizax YkpaiHu HalidyeTbcsi B Mexax 10
onuHuilb. OKpIM TOTO KOJAEH 3 TMPEACTaBICHUX MPOXKEKTOPIB HE BOJOJIE
pEryJIIOBaHHAM KyTa (OKYCYBaHHS.

Jlns 3a0e3neueHHs MaKCUMAaJIbHOI JaldbHOCTI CHCTEMH pajilonepenaBaHHs
pO3paxoBaHo ii MapameTpu Mpu BUKOpUcTaHHI paaiomonyiasi DRA818U, o npaitoe
Ha yactoTi 433 Ml B umudpoBomy cranmapti DMR [2]. 3a 006poOKy curhHaiis
BIJIMIOBIae TeHTpaidbHa 1iata Arduino Pro Mini, mo mgo3Bosisse 3a0e3meuuTH
pe3epBYBAaHHS KaHAJIB YIPaBIIHHS MOMYJIEM. 3TiHO PO3paxyHKIB y MICHKIH
3a0y0B1 TalbHICTH pajionepeaBaHHs CKIajia TPOXH OUTbIe 2 KM.

Po3paxyHKOBI mapaMeTpu OCBITJIEHHSI TEPUTOPIi AJsi MPOBEIEHHS MOIIYKOBO-
pPATYBAbHUX POOIT BKa3ylOTh, IO HaWOUIBII €()EKTUBHUM € BHUKOPUCTAHHS
CBITJIOZIIOIB XOJIOJHOTO KOJBOpPY 3 MOTYyXHIcTI0 15 BT B KinbkocTl 4 mT, 1O
3a6esneunts ocBiTiIeHHs 500 M° Ha BrcoTi 12 M (3 kyroMm 120 rpan).

3a pe3yabTaTaMU MPOBEJACHUX PO3PAXYHKIB aKyCTHUHUX MApaMeTpiB CUCTEMHU
TYYHOMOBHOTO 3B’SI3Ky Ta OINOBIIIECHHS; MaJbHOCTI CHUCTEMHU pajionepeaaBaHHs;;
rnapamMeTpiB OCBITJICHOCTI TEPUTOPIi; MapamMeTpiB CHCTEMH CKUJAHHS BaHTaXy
3apONOHOBAHO KOMIIOHYBaHHSI  YHIBEPCAJIBHOTO MOMYIIO JJIi  IPOBEICHHS
MOIIYKOBO-PATYBAJIBHUX POOIT 3a Aonomoror MmynbtuporopHoro BIUJIA. Cuctema
BOJIOJIIE HAOOPOM YHIKAaIbHUX XapaKTEPUCTHK, IO HE 3YyCTPIYaloThCcs HI B
npiOHOCEpITHOMY HI MacOBOMY BUPOOHUITBI.

Po3s’em ansa 3’egHaHHs 3 BINJIA

N
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"'j:;: / e ——— ——
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\ \ 3anipHuit WTndT
\ bBeskonekTopHui
U \ Kamepa MOTOp niABicy

AHTEHa

Csitnopion / /
AcchepuryHa niHaa |
Puc. 1 - Cxema yHiBepcaabHOT0 MOAYJIA /ISl IPOBEJAEHHS MOUIYKOBO-PATYBAJIBHUX
pooiT
3a nonomoror BILIJIA

MOXJIMBICT 3aCTOCYBaHHSA PO3pPOOJEHOTO YHIBEPCAIBHOTO MOAYNS AJis
MysbTHpOTOpHOTO BITJIA 1ipu nmpoBeieHHI MONTYKOBO-PATYBAIbHUX POOIT TO3BOJIUTh
e(deKTUBHIIIE BUKOPUCTOBYBATH NoJbOTHUHN yac BIIJIA, Ta cKOpoTUTh Yac HaJaHHS
HEOOX1AHOT T0MOMOT'M 0c00aM, CTOCOBHO SIKUX MPOBOJIATHCS BUILIEBKAa3aH1 POOOTH.
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BUKOPUCTAHHSA TAKTUYHUX POBOTIB ITOKEXKOI'ACIHHA
HI{ YAC 'ACIHHA MACIOTABHUX ITOKEX

M. B. I'pueop 'an kanouoam mexHivHux Hayk, OOyeHm,
C. O. llanuenxo, /]. O. Kosanesuy Yepracvkuti iHCmumym noxiceicHoi
oesnexu imeni I'epoie Yopnoouna HY1]3 Vkpainu

B ymoBax cpOroseHHs uig YCHIIIHOTO BUKOHAHHS MOCTaBJICHHUX 3aBJIaHb
MNOKEeKHUMH MTIAPO3AUIaMU MIJl 4Yac HaA3BUYAMHOI CUTyalli B yMOBaX BOEHHOIO
CTaHy MOTPiOHE BUKOPUCTAHHS MPHUHIMIIOBO HOBATOPCHKOI MOXKEKHOI TEXHIKH, 0
J03BOJIUTh 3MEHIIUTH PU3UK BTPAT 0COOOBOT0 CKIaAy (y TOMY YHMCII BiJ IOBTOPHOTO
PaKETHOTO yJapy), 3MEHIIUTH Yac JOoKaji3allli Ta dYac PO3BIAKM Ha TMOXKEXKI,
MIJBUILIUTU ONEPATUBHI J1i 0COOOBOrO CKIIaTy Ta CTBOPUTHM HEOOXIJHI YMOBH IS
3a0€e3Me4eHHs IXHbOI MPalEe3/IaTHOCTI B eKCTpeMalibHUX YMoBax. L1 3aB1aHHs MOKHa
BUPILIUTH JIMIIE TNpPH BUKOPUCTAHI TAaKTUUYHHUX poOOTIB moxexoracinHs. Cepen
nepeBar BUALUISIEMO:

- be3neka paryBajabHukiB. Po00TH MOXyTh mpaioBaTd B YMOBax
MIJBUIIEHOT OE3MeKH: BHCOKA TeMIeparypa, TOKCUYHHM UM, PU3UK O0Bay
KOHCTpyKIi. Ile 3HaYHO 3HMIKYE PUBUK JJISl KUTTS Ta 370POB'S JIIOACH, sIKi OepyTh
y4acTh y JIKBIAAIT TTOXKEXKI.

- Jloctyn 10 Ba)KKOAOCTYMHHMX Miclb. be3minoTHI cucTeMu 31aTHI JISTH B
30HaX, KyJH JIFOJINHA HE MOKE€ OTPAIUTH yepe3 oOMexeHHI TocTyn abo Hebe3neuH1
YMOBH, TaKl 5K JIICOBI MACHBH, IIPOMUCIIOBI 00'€KTH Y1 BUCOTHI OyHiBIIi.

- ABTOHOMHICTH Ta MBHIKicTh pearyBaHHsi. CydacHi poOOTH MOXYTb
MpaioBaTi B aBTOHOMHOMY peXUM1 a00 MiJ AMCTAHLINHUM KEpyBaHHSM, IO
J03BOJISIE IIBUJKO pearyBaTH Ha IMOXKEXI, HaBITh SIKIIO MOXEXHI KOMAaHIUA HE
MOXKYTbh MIPUOYTH Ha MICLE TO].
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- TounicTb i edexkTuBHiCTb. POOOT 3a0e3neyueHnii ceHcopaMu Il TOYHOTO
BUSIBJICHHSI OCEPENIKIB MOKEXK1 Ta MOKYTh BUOMpPATH Pi3HI BOTHETaCHI PEUOBUHU IS
raciiHs (BOqy, IMiHYy, XIMIYHI peareHTH) 3aJie’KHO BIJ CHUTyallli, 1o 3abe3nedye
e(hEeKTHUBHICTb.

- TpuBana podora 6e3 BToMu. PoO0TH MOXYTh MpalfoBaTé TpUBaIUil yac 0e3
MepepB, M0 BAXKIMBO MPHU BEJIUKUX MOXKEXKAX, SIKI MOXYTh TPUBATH ITHSMHU YU
MICSIISIMHU.

- MiniMi3aniss BIVIMBY JIIOACBKOr0 (akropa. BHUKOpPUCTAaHHA TaKTUYHUX
pOOOTIB TMOXKEKOTaCIHHSA 3HUXKYE KUIBKICTh JIOJCHKUX IOMHUJIOK Yy KPUTHYHUX
CUTYyaIlisiX. ABTOHOMHI CUCTEMH MAlOTh 3alpOrpaMOBaHi aJITOPUTMU JUIsl ONITUMI3AITii
pILIEHb Y peaIbHOMY Yaci.

- MonitopuHr i anagiTtuka. besnenotHi poOOTU30BaHI KOMIUIEKCH MOKYTh HE
TUIBKY TACUTH MOXKEXI1, aje 1 3a0e3neuyBaTy peaibHhii MOHITOPUHTOBHM CTaH 4yepes
BOyZI0OBaHI KaMepH, TEIJIOBI30PH 1 CEHCOpU AUMY, IO JI03BOJISIE Kpallle IJIaHyBaTH
TaKTUKY FaClHHS.

- MoOiIbHiCTD | THyYKiCTh BUKOPUCTaHHA. POOOTH MOXHA afantyBaTu mijg
pI3H1 3aBIaHHS: B TaciHHS JIICOBUX IOXKEX JO JIKBiJAIii 3aropsHb Ha 00’ €KTax
KpuTuuHOi 1HMpacTpykTypH (Takux sk A€C Ta xiM3aBoaiB). MOOIIBHICTE CUCTEMH
JIa€ MOXKJIMBICTh €(DEKTUBHO pearyBaTH B PI3HUX CUTYaIlisX.

CyuacHi pobotu TSt MOKEKOTACIHHS OCHaIeH1 CHCTEMaMH
B1JICOMOHITOPUHTY, TEIUIOBI30paMH,  MOTY)KHUMH TMPOKEKTOPAMH, TPOCOBUMH
nebilkaMd Ta CHUCTeMaMH TOJadyl BOTHETAaCHUX pPEYOBMH. BOHM MOXYTh

MepecyBaTHCs IO CKJIAMHIA MICIIEBOCTI Ta JOJATH TEPEIIKOAH, 0 POOUTH iX
HE3aMIHHUMH B YMOBaX MacCIITAOHHUX MOKEXK.

Ta6muist 1 — CydacHi poOOTH TS TOYKEKOTACIHHS

Mopnens Colossus Thermite THeMIS Hoxexnu
(Opanmis, Shark | RS3 (CILA, | (HimeuuwnHa, ii npon Firebird

Robotics) Howe & Howe | Milrem Robotics) | (SImowis,

Technologies) Mitsubishi)

3acrocyBa Pobot nns Pobot nns MonynbHa besninotH
HHSA MOXKEXKOTACIHHSA, | TaCiHHA MOXKEXI B | mmaTtdhopma Ui | MM APOH IS
BUKOPUCTaHUN CKJIaJTHUX pi3HUX 3aBJaHb, | MOHITOPUHTY Ta
MIOXKEKHUMHU YMOBaX, TaKUX SIK | BKIIOYAIOUN raciHHS TOXEX Y
CIIy’)KOaMH. IPOMHCIIOBI MOKE)KOTACIHHS Y | Jlicax Ta
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00'€eKTH Ta MIChKE | BAXKKOJOCTYITHUX | Ba)KKOJOCTYITHUX
CEpEeIOBUIIIC. MICIISIX. MICIIEBOCTSIX.
Posmipu 1,6 M x 2850 MM x 24 M x 2 35 M B
0,78 Mx 0,95 M 1420 mm x 1300 | Mmx 1,1 ™M niameTpi
MM
Maca 500 kr 1588 kr 1630 kr 150 xr
[IBuakicT Ho 3,5 Ho 13 o 20 Ho 150
b KM/TOJI KM/TOJI KM/TO, KM/TOJ
JlanpHiCTh Ho 1000 Ho 365 Jdo 1000 Ho 10 kM
i METpiB METpiB METpiB (aBTOHOMHMI
(mucraHIiitHe (mucraHIiitHe TTOJTIT)
KEpyBaHHsI) KEpyBaHHsI)
TpuBamict o 12 o 20 o 15 30-60
b pPoOOTH rOAUH FOAUH FOUH XBUJIUH (3aJICKHO
aBTOHOMHO1 aBTOHOMHOI1 BIJ
poboTu poboTH HABaHTA)KECHHS)
Tsrosa 2 TOHHHU 5 ToHH 1 TonHa
3IaTHICTH
Cucrema Bonsanii Bonsanii MonynbHa Aepo30ibHi
raciHHs MOHITOP 3 | MOHITOp 3 | cucrema Ui | MOZyJi abo Moyl
INPOAYKTHBHICTIO | MPOXYKTHBHICTIO | JOCTaBKM  BOJHW | 3 BOJIOIO, 3/aTH
10 3000 mitpiB Ha | 10 9500 miTpiB Ha | abo XiMiYyHHUX | moctaBiatd n0 1(
XBUJIMHY XBUJIMHY 3ac00iB JiTpiB piauHu ad(
(3aIeXKUTh Big | 20 KI
KOH]irypartii). BOTHETaCUJIBHOTO
MOPOIIIKY.
JonatkoB Kamepu Temnosi Kamepn, Bineokam
¢ o0aHaHHS (onTHyHi, KaMepH, ONTHYHI | TEIUIOBI30pPH, epu,
TETJIOBI31iTH1), CEHCOpH, JHUMOBI | aBTOHOMHA TETJIOBI30PH,
MaTYUKH JUMY Ta | TaTYUKU HaBiTaIris. CHUCTEMH
TEMIIEPATYypH, BU3HAYEHHS
crucrema BOTHHIII ITOXKEXKI.
JUCTAHILIHOTO
KEepyBaHHSI.

[Toxexa y Cobopi Horp-/lam [lapuxk. Borons noummproBaBcst uepes AepeB'siHi
KOHCTPYKIIi Ha Jaxy 1 3arpo’kyBaB MOBHUM 3HHIIECHHSIM ICTOPUYHOI CHOPYAH.
Colossus OyB BUKOpucCTaHuii 111 OOpOTHOU 3 BOTHEM Y LIEHTpaJIbHOMY cobopi. Uepes
BHUCOKY TEMIIepaTypy Ta pHU3MK OOBaly Jaxy IOXKEKHUKHM HE MOTJIM Oe3NeyHO
MpaIoBaTi B 1UX yMoBax. PoOoT B3gB Ha cebe OCHOBHI (yHKIIIT 3 MoAadi BOAU Ta
3HIDKEHHS TeMIlepaTypd B OCEpeIKax BOTHIO, JO3BOJISIIOYM 30€pertd  BCIO
KOHCTPYKITIF0 KOHCTPYKIIIi.
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Pucynok 2 — BﬁkopHCTaHﬁﬂ QJpaHuyébKoro p060Ta Colossus mix yac racinus B Cooopi
Hotp-dam, Ilapux, ®panuis.

VY xoBTH1 2020 poKy cTanacs BeJHMKa IMOXKEXa Ha MPOMUCIOBOMY CKiIajal B
Jloc-Anmkeneci, ae 30epiraaucs XiMIYHI PEUYOBHMHU Ta MaTepiaiu, SKl I1JBUIIUIHA
HeOesneky BuOyxy. Thermite RS3 BukopucroByBaBcs ajisi TOro, mo0 mpamroBaTé B
YMOBaX CHJIbHOTO 33JJUMJICHHS Ta BUCOKOI TeMriepaTypu. PoOOT BuKOHYBaB (yHKIIIi
JUCTAHIITHOTO TacCiHHS TOXKEX1 Ha CKJIafl, JO3BOJSIOYM 3HU3UTU PU3UK IS
MO’KE)KHUKIB, SIKI HE MOTJIM MPAalOBaTH B IIMX yMOBaxX 4epe3 TOKCUYHI BHMapu. Y
pe3ynbTaTi MOKEX1 B3SITH M1 KOHTPOJIb O0€3 BTPAT cepel pATYBaIbHUKIB.

2021 pik, Himeuunna. Ha ogHoMy 3 BiiicbkoBHX ckiiafiB Himedyunnu cranacs
MOXKEXKa, sIKa CTajla 3arpo30l0 Yepe3 MOXIMBICTh BUOYXy OoenpunaciB. Boross
IIBUJIKO MOIIMPIOBABCH, 1 OyJb-siKa crpoda Moro JKBiAyBaTH Bpy4HY Oyjia 3aHaJTO
Hebesneunoto. Pobor THEMIS BukopuctoByeTbes isi JUCTAHIIWHOTO TaCiHHA
MOXKEXK1 Ta eBakyallii HeOe3leuyHuX O00'€KTIB 30HM 3aropsHHs. 3aBIsSKH CBOIM
aBTOHOMHOCTI Ta CTIMKOCTI JI0 BHCOKHMX TEMIIepaTtyp, pobora jomomarae
JIOKaJII3yBaTH MOXEXKyY 0€3 He0OX1THOCTI BTPYUYaHHS JIFOACH y HeOe3MeuHy 30HY.

Jlicoa noxesxa B npedextypi Xokkanao, 2019 pik. JlicoBi noxexi B SAnoHii
3QJIMIIAIOTBCS  CEPUO3HOI0  MPOOJIEMOI0 dYepe3 MIBUAKICTh iX TMOIIMPEHHS Ta
BAXXKOJOCTYIIHICT, ~ MICIlb  BUHMKHEHHs. Firebird BukopucTOoBYBaBCS 1A
MOHITOPUHTY 3 TOBITPSl Ta JOKAJIbHOIO TaCiHHS OCEPEAKIB MOXKEXK1 B JIICOBIM 30HI.
3aBIsSKH BUKOPUCTAHHIO JAPOHIB OyJIO MIBUAKO 1A€HTU(IKOBAHO OCEPEAKU 3arOPSHHS
Ta CKEPOBAHO pecypcH Ha ix raciHHg. Lle 10omoMorio 3MEeHIIUTH MacIITadu MOXKEK1
Ta 3ano0IrTH i1 NOJaIbIIOMY HOIIUPEHHIO.

[HuuaeHT Ha ximMiyHOMY 3aBojl y Texaci, 2022 pik. Ha ogHOMy 3 XIMIYHHX
3aBoAIB B Texaci crtamacsi Mokexka, ska Oyja copudyrHEHAa BUOYXOM B OJHOMY 3
nexiB. Uepes 3arpo3y HOBHX BHOYXIB Ta BUCOKY KOHIICHTPAI[I0 TOKCUYHUX PEUOBUH
JOCTYT JItoJiel Ha miciie 0yB HeMoxuinBHi. Elios 3 BUkopucToBYBaBCS MJIs1 1HCIEKITIT
BHYTPIIIHKOI YACTHHH 3aBOJTY, 10 JAJI0 MOXJIMBICTh OLIIHUTH PIBEHb MOITKOHKCHb 1
3HAWTH HOBI 3arOpsHHA. be3MUIOTHUK TaKOX IMepeaaBaB Bie0300paKEHHS Y PEeKUMI
peabHOTO Yacy, JO3BOJISIOYM KOMaHJI MPUWMATH PIMICHHS MPO TAKTUKY TaCiHHS
MOXKEK1 Ha OCHOB1 TOYHUX JIaHUX.

P03BUTOK TEXHOJIOTIN Ta iHTErpaiisi ITYYHOrO 1HTEJIEKTY BIAKPUBAIOTh HOBI
MO>KITUBOCTI JJIsl BIOCKOHAJIEHHSI POOOTH30BAHUX CHUCTEM. Y MallOyTHhOMY poOOTH
MOXXYTh CTaTH II¢ OIJbIIT aBTOHOMHHMH Ta €()EKTUBHHMH, IO JO3BOJHMTH 3HAYHO
MIJBUIIMTH PIBEHb Oe3neku Ta e(EeKTUBHOCTI TacCiHHS TOXeX. BukopucTtaHHs
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poOOTIB y MOXKEKOTAaCIHHI Ma€e 3HAYHI MepeBary, BKIOYAOYH ITiIBUIICHHS OC3IEKH,
e(hEeKTUBHOCTI Ta €EKOHOMIYHOI BUTOAM. [Togasibinii pO3BUTOK TEXHOJIOT1H BIAKPHUBAE
HOBI TICPCIICKTUBH IS BJIOCKOHAJICHHS ITUX CHCTEM Ta iX IHPOKOTO BIPOBAKCHHS
y cdepi Oe3neku.
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IOA0 BUPILNEHHA PAAY TEXHIYHUX IIMTAHDb ICHYIOUUX
3ACOBIB /UISA IEPEBE3EHHA TAKTUYHUX POBOTIB MAGIRUS
WOLF R1 TA ALPHA WOLF R1

M. B. I'pueop 'an kanouoam mexuiunux Hayk, ooyeum, M. O. KPOIIUBA

kanouoam mexuiunux nHayx, /1. C. ®EJJOPEHKO kanouoam icmopudHux Hayx,

O. B. TOHYAPYK Yepxacvkuil incmumym nooicedicrHoi besnexu imeni I epois
Yopuoouna HYI]3 Ykpainu

[Tin wac ekcrutyaramii Magirus Wolf R1 ta Alpha Wolf R1, sxi € Ha
030poenni B miaposauviax JCHC Vkpainu, BuUHHMKaTUW MpoOJIEMHI TUTAHHS
CTOCOBHO OpraHizailii TpaHCIIOPTYBaHHS  JO  MICIS BAHUKHEHHS  HaJA3BUYalHO1
cutyailii B skux BijcytHi Magirus TacticNet, a came:

- 3ai3g] Ta BUi3]] TAKTUYHOTO POoOOTa MOKEKOTaCIHHS Ha

98


https://doi.org/10.15587/1729-4061.2024.298916
https://doi.org/10.3390/app11010363

aBTOMOOUIBHUNA  TPUYIN  3/IMCHIOEThCS ~ HAW4YacTille MiJ  BEJIUKUM  KYTOM
BCTAHOBJICHOT TIaTGOPMHU, TI0 SIKIH poOOT MepecyBaEThCS HA aBTOMOOUIBHUN MPUYITI,
110 3HaYHO YCKJIAJIHIOE MPOIIEC 3aBaHTAXKEHHS U OTr0 Ha Tiatopmy;

- I Yac PyXy TaKTUUYHUM pPoOOT TOXKEKOTaciHHS 3aliMae HeCTiMKe
MOJIOKEHHSI B MPOCTOPI aBTOMOOUIBHOTO MPHUYEIy, 110 MOKE CTAaHOBUTH 3arpo3y
YIIIKOJIPKEHHS Ta BUBEJICHHS 3 JIaJly MIEBHUX OIILIii poOoTa;

- IIMpUHA aBTOMOOUIBHOTO mpuueny Oudbima Ha 200 MM 3a MIMPHUHY
TaKTUYHOTO po0OTa TMOXKEXKOraciHHS, fKa HE [03BOJSE€ 3JIMCHIOBATH IEBHI
HAJIaro/KyBaJibHI pOOOTH Ta HE HAJA€ JOCTATHHOTO JOCTYIY J0 HBOTO;

- He mepeabayeHO Micue IJs 3apsAAHOI CTaHLIi A7 TaKTUYHOro poboTa
MOKEXKOTACIHHS Ta BIJICYTHICTh 3apsSOHOTO MPUCTPOIO i MOOUIHHOTO IyJbTa
KEepyBaHHs Ta IUIAHILETY.

BupilieHHss psiiy TEXHIYHUX IHTAHb ICHYIOUMX 3aC001B JJI NEPEBE3CHHS Ta
MPUCTOCYBAHHSA iX 10 Oe3meyHoro  Ta eQEeKTUBHOTO TPAHCIOPTYBAHHS MOBHHHO
3M1MCHIOBATHUCS BIJIMOBIIHO J0 IMX METOAUYHUX PEKOMEHIAIlIN.

TpaHncnopTyBaHHSI TAaKTHUYHOTO pPOOOTa IOXKEXKOTACIHHS 3/1MCHIOEThCS 32
JOMIOMOTOI0 IIPUCTOCOBAHOTO Mpuueny (puc. 1), sxkuil 3abe3mneuye 3ai31 Ta BUI3A
TaKTUYHOTO PoOOTa IMOXKEKOTACIHHSA 3a JOIMOMOIOI0 aJIOMiHIEBUX MaHIYyCIiB (puc. 2,
a) JOBXHHOIO 2-2,5 M Ta MaKCHUMaJIbHOIO MacOl0 BaHTaxy (TaKTUYHOIO poOoTa
noxxesxxoracinus) 2000 kr.

JUis CTiM KOro TMOJIOKEHHS MiJ 4Yac TPaHCHOPTYBaHHS BUKOPHUCTOBYIOTHCS
BPI3HI KIUJIBIS KPIIUIEHHS BaHTaxy (puc. 2, 0), ki BUTpuMytoTh HaBaHTakeHHsT 1000
KI, T4 PEMEHI CTSDKHI KUTbLEBI. [ TOCTYIy O TAKTUYHOTO pOOOTA MOKEKOTACIHHS
Ta MOXEXKHO-TEXHIYHOr0 O00JaJiHaHHS OOpPTH Mpuyena BUTOTOBIISIOTHCS 3 POJIETIB,
110 3a0€31e4y0Th 0€3NEePEIKOIHUNA AOCTYII.
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Pucynoxk 1. Ilpnyin 1y TpaHCHOPTYBAHHS TAKTUYHOIO pPodoTa moKe:KoraciHus: 1 —
NeHaJu Ui 30epiraHHsi Ta TPAHCHOPTYBAHHA AJIOMIiHIEBHUX maHAyciB (po3mipom




2500x400x100 mm); 2 — poseTu; 3 — Bpi3HIKIIBIA KpinvieHHs] BaHTaxy (puc. 2, 0); 4 — Biacik
JJIS. TPAHCIIOPTYBAHHSA MOKEKHUX PYKAaBIiB Ta nepexiaHux rojaoBok (po3mipom 1410x500x500
MM), 5 — Miclle pO3TallyBaHHA Keiicy.

a) 0)
Pucynok 2. Kommiekramis 10 npuyeny JJsi TPAHCHOPTYBAHHSA TAKTHYHHX PoOOTiB
MOKeKOTaCiHHS: a) aJIIOMiHi€BI NaHAycH; 0) BPi3HI KUIbIS KPINVICHHS BAHTAXKY.

3apsiAHUM  TPUCTPIM , MOOUIBHUM IMyJbT KEpyBaHHA Ta IUIAHIIET CHiJT
TPAHCTIOPTYBATH B CIICIIATbBHOMY Keiici (puc. 3) po3mipamu (300x300x450 mMm).

Pucynok 3 — Ken ¢ A1 TpaHCIIOPTYBaHHS 3apsi/IHOTO NMPHUCTPOI0, MOOITbHOIO MyJIbTa
KepyBaHHH Ta IUIAHLIeTY.

[Ticnst raciHHS mOXeXl a00 BUKOHAHHS CHEIllalbHUX POOIT TaKTUYHUM
poOOTOM TMOXKEKOTraciHHS MOTPIOHO TOCTaBUTH TMEPEBIPUTH PIBEHb 3apszy
aKyMyJIATOpHOI Oarapei Ta MOCTaBUTH ii Ha 3apsj]l, NMEPEBIPUTH CIPABHICTH Ta
HasIBHICTh BCi€l komIuiekTarii. [[poMUTH YHCTOIO BOJOIO CHUCTEMY BOJOMETHOTO
CTBOJIA Bij Oy/b SIKUX 3a0py/THEHb, 3AIUIIKIB THU 1 TaKe 1HIIE. 3TIUCHUTA OUUIIICHHS
Bil Opydy, CMITTS Ta YacTUH JpiOHUX KOHCTPYKIIN HHUX JeTaliell , sIKI MOTJIHU
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3aCTPATTH B TYCEHUYHOMY TpPaJIl, MOMIEPEAHBO 3HSBIINM 3aXHUCHI TUTACTHHHU 3 OOKOBUX
CTOPiH TYCEHHYHOTO Tpay.

CIIUCOK BUKOPUCTAHUX J/KEPEJI:

1. Posnopsmxennss KaGinery winictpiB VYkpainu Big 25.01.2017 Ne61-p
«IIpo cxBanenns Crparterii pepopMmyBanHs cuctemu JlepkaBHOi ciykOu YkpaiHu 3
HAJ3BUYANHUX CHUTYyaIlIi».

2. [Enextponnwmii pecypc]: [[aTeprer-oprain]. — Enexrponsi mgani. —[Wolf R1
The Alpha Wolf as a tactical response robot for the fire brigade.]. — Pexxum moctymy:
https://www.alpha-wolf.de/en/alpha-wolf-r1/#func- features.

3. [Enextponnuii pecypc]: [IHTepHeT-iopran|. — Enextponsi gani. —[Magirus
Wolf R1 - a new approach to mission support]. — Pexum mocrymy:
https://www.magirusgroup.com/de/en/products/special-vehicles/wolf-r1/.

4. Tuctpykmis 3 excruryaranii. Taktuaauii podot mns micii Magirus Wolf R1.
MAGIRUS WOLF R1, nmim. REV. 02 OpwurinanpHa 1HCTPYKIis 3 €KCIUTyaTamii
kBiTeHb 2022.

YK 004.9

3ACTOCYBAHHA LITYYHOI'O IHTEJIEKTY B PO3POBIII
HOBITHIX 3ACOBIB IHAMBIAYAJIBHOI'O 3AXUCTY OPI'AHIB
JANXAHHA

Hamania 30ObEHKO, kano. mexu. nayx, kypcaum FOpiti 'PUHbKO
Yepxacoxuti incmumym nogcedxicHoi besnexu imeni I'epoie Yoprnoouns HYI][3
Ykpainu
Hayionanvnozco ynieepcumemy yuginernoeo 3axucmy Yxpainu

Hapasi BopoBamkenns mwrydnoro iHTenekty (L) BigOyBaeTbes Ha cTpiMKOMY
piBHI y pi3Hux cdepax mismibHOCTI. LI € ninmum pozainom iHGOPMATUKH, SKUN
30CEpPEKEHUI Ha MOJIEIOBAHHI KOTHITUBHUX (YHKIIH JIOJICBKOTO MO3KY 3a
JOTIOMOTOI0  KOMIT'FOTEpHO1 TexHIKH. Lleil HampsiMOK TEXHOJIOTI pPO3BUBAETHCA
MPOTSTrOM OCTaHHIX JECATHIIITh, 1 HOrO BIUIMB HA CYYaCHE CYCIUIBCTBO Ta €EKOHOMIKY
HaJI3BUYAHO BEIIUKUM.

BrpoBamkeHHST MITy4YHOTO IHTENEKTY IIHCHO TEPETBOPIOE OaraTo acrleKTiB
HAIIOTO KUTTS. 3aBISKU TaKUM TEXHOJIOTiSIM, SIK MAIllMHHE HaBYaHHS Ta 00poOka
MPUPOTHOT MOBHU, MU MOKEMO aBTOMATH3yBaTH PYTHUHHI 3aBJaHHS, IO JO3BOJISIE
36KOHOMHTH 4ac 1 PECypcCH.

V wmemniumui Il momomarae mBuAamie 1 TOYHINIE CTaBUTH AlarHO3U, a B
(diHaHCaxX aHaNI3yBaTH BEJIHKI OOCATH JaHWX JJIS BUSBJICHHS TPEHIIB. Y TPAHCHOPTI
0e3MiJIOTHI aBTOMOO1II BUKOPUCTOBYIOTh aJTOPUTMU st O€3MEYHOTO MepeCcyBaHHs,
a B OCBITI — aJlaliTUBHI CUCTEMH HABUYaHHS MiA0UpPaIOTh MaTepiana BIAMOBIIHO 0
noTped y4HIB.
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L1i TexHOMOTI{ HE NMIlIE MIABUILYIOTh MPOAYKTUBHICTD, @ i MOKPAIYIOTh SIKICTh
MOCJIYT 1 TOBapiB, poOJIsAUr iX OUIBII JOCTYMHUMHU 1 €PEKTUBHUMH. Y MalOYTHHOMY
MU MOkeMoO ouikyBatu, o BB I Ha cycninbcTBO Oyne 3pocTaT, 3MIHIOOYH
crocobu poOOTH, HABUAHHS Ta B3aeMOJIIT Jirojiel. BaxkimBo Takoxk 30epiraTtu O6aiaHc
MDK IHHOBAIlISIMM 1 €ETHYHUMU acrieKTaMu Bukopuctanss 1.

Tak, oIHI€I0 3 KIIOYOBHX TE€peBar BUKOPUCTAHHS IITYYHOTO IHTENEKTY €
MOJKJIMBICTh HIBEJIIOBAaTH JIIOJICBKUI YMHHUK Yy Mpolecax MNPUUHATTSA pIIEHb 1
BUKOHAHHS PyTUHHHX omepartiit [1].

He omunae 3acrocyBanns LI i cdepy po3poOku HOBITHBOI TEXHIKH IS
MPOBEJCHHS aBapiHO-pATYBalIbHUX pOOIT. IlOCTIHHUI pPO3BUTOK CydacHUX
TEXHOJIOT1H, po3po0OKa HOBUX BHUJIIB MaTepialliB Ta AOCTIIHKCHHS B raidy3l MEIUITMHU
n03BoJisttoTh 3amydatd 11 1y po3poOku HOBITHIX 3aC001B 1HIUBIIYaIBHOTO 3aXUCTY
OpTraHiB JUXaHHS JJIsI pATYBAIBHUKIB [2].

s mpukiiaxy, TpU 3amuTi B Po3poOIll HOBITHIX 3acO0IB 1HJIMBIAYyalbHOTO
3aXMCTy OpraHiB JUXaHHS JUIs PATYBAJIBHHKIB 3 BpaxXyBaHHSIM (Pi310JI0TTYHUX
BJIACTMBOCTEN JIIOJUHM, CYYacCHMX TEHJICHIIN pPO3BUTKY TEXHOJIOTIH Ta 3aco0iB
IHUBITyaJIbHOTO 3aXUCTy OpraHiB JWXaHHS, a TaKoXX HEOe3MeKdu sl JIIOJIUHU
HEenpuIaTHOro /Ui quxaHHs cepenosuina L1 Bugae HacTynHui pe3ynbTrar.

Po3poOka HOBITHIX 3ac001B 1HAUBITYyaJIbHOTO 3aXUCTy OpPraHiB JUXAHHS IS
PATYBAJIbHUKIB Ma€ OYyTH KOMIUIEKCHHM IIJIXOJIOM, IO BpaxoBye (Hi310JI0T1UHI
MOTpeOU Ta MOXIJIMBOCTI JIOAWUHHU, CY4acHI TEHJEHLIi B TEXHOJOTISAX Ta HEOE3IMEeKy
HEMPUIATHOTO TSl TUXaHHs cepeaoBuia. Och KiIbKa KIIOYOBUX ACTIEKTIB, sIKI BAPTO
BpaxyBaTH:

- epeKTUBHICTh (PinbTpallii 1 BEHTWIAIIA: 3acoOM 3aXHUCTy MOBHUHHI MaTu
BUCOKY €(EeKTHUBHICTh (IIbTpallli JUisi YCYHEHHs WIKIAJIMBUX aepo30JiB, Ta3iB Ta
IHIIMX [IKJIMBUX PEYOBMH 3 TOBITPSA. BOHM Takok NOBUMHHI 3a0e3medyBaTu
JIOCTaTHIO BEHTWJIAII0, 1I00 YHUKHYTH TEPETpiBYy Ta MEPEHANPYKEHHS JUXaTbHOI
CUCTEMH.

- MaHEBpPEHICTh 1 KomdopT: 3acoOu 3aXHUCTy TMOBUHHI OyTH JIETKHMH,
KOM(OPTHUMU JI1 HOCIHHS Ta 3a0e3MeuyBaTh JOCTATHIO MAHEBPEHICTH NIl pOOOTH
B 00OMEXEHHX yMOBAaX, TAaKUX K 3aBaJieH1 OYy/1BJIi a00 TPYIHOJAOCTYITHI MICIIS.

- TEXHOJIOT14HI 1HHOBaIli: BukopuCTaHHS TEepenoBUX MarepiaiiB, TaKUX SK
HAHOTEXHOJIOTI ISl MABUINCHHS e(QEeKTUBHOCTI (iabTpalii Ta 3HWKCHHS Baru
3ac001B 3axucTy. TakoX MOXIJIMBE BHUKOPUCTAaHHS CEHCOPIB Ta 3B'SI3KY I
MOHITOPUHTY CTaHy HOCIsl Ta HABKOJMIIIHBOTO CEPEAOBHILIA.

- THYYKICTh Y BHUKOPHUCTaHHI: 3acoOM 3aXHUCTy IMOBUHHI OyTH THYYKUMH Y
BUKOPHUCTAHHI Ta JIETKO aJalTOBYBaTUCS A0 PI3HUX CUTYalliil Ta TUIIB HEOE3MEKHU.

- TPUBAJIICTh 3aXUCTy Ta JIETKICTh OOCIyroByBaHHs: BaxiuBo, mo0 3acodu
3axXMCTy 3abe3nevyyBasid JOCTATHIM Yac 3aXHMCTy Yy HeOe3leyHuX ymMoBax Ta Oyiu
JIETKUMH Y TEXHIYHOMY 0OCITyrOBYBaHHI Ta 3aMiHi (PpuUIbTpiB a00 OaTapeii.

- eproHoMika Ta Ju3ailH: 3aco0M 3aXMCTy MOBHUHHI MaTH €proHOMIYHUMN
Iu3aiiH, 100 3a0e3MeYnuTH MaKCUMaJdbHUN KOMGOPT IS HOCIS Ta 3abe3meunTu
MpaBUJIbHE MPWISATAHHS 0 00IMYYsl.
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- OCBITJICHHS Ta iHAWKaris: BOyaoBaHi CBITIOMIOAH] CUCTEMU IS TT1IBUIIICHHS
BUJIUMOCTI Ta COPUSHHS KOMYHIKAIlil MK YJI€HAMU PATYBAJIbHOI KOMaH/IH.

Po3pobka HOBHX 3aco0iB 1HAMBIIYaJbHOT'O 3aXHCTy OPTaHiB JAUXaHHS IS
PATYBAJIbHUKIB TOBHMHHA IPYHTYBAaTHCS Ha TJIUOOKOMY pO3yMiHHI TOTpeO
KOpPHUCTYBauiB, (i310J10T1i AUXAIBHOI CUCTEMHM, a TaKOX HAWHOBIIMIUX JIOCATHECHb Yy
chepi MaTepiano3HaBCTBA Ta TEXHOJIOTIH [3].

Takum yuHOM, BHUBYMBIIM pe3yiabTaTd 3anutiB g0 LI momo omwucy Tta
pPO3pOOKM HOBITHIX 3aco0iB 1HAWBIAYadbHOTO 3aXWUCTy OpPraHiB JUXaHHS IS
PATYBAIBHUKIB, MOYKHA CTBEP/DKYBATH, IO 3aTyYEHHS ITYYHOTO IHTEJEKTY 3HAYHO
CIIPOCTHUTH 1 IPUCKOPHUTH TieH Tiporiec. OmHa 3 KITFOYOBHUX nepeBar BukopucTanas LT
MoJiAira€ B MiHIMI3aIll JIOACHKOTO YMHHHUKA B TMPUHHATTI pillleHb Ta BHKOHAHHI
PYTHHHHX OTIEpAIliii, 110 TO3BOJIIE 0OPOOIIATH BETUKI OOCSATH TaHUX 1 BUIIISATH 3 HUX
BaXXJIUBY 1H(popmariito. Lle cipusie yxBajJeHHIO Kpalyx Ta OOIpyHTOBAaHUX PIIIEHb HA
MIHIMI3y€ PU3UK IMOMMIIOK, OCKIJIBKM HE MiJIA€ThCSA BIUIMBY €MOIld ab0 BTOMH, a
3J1aTEH MpaIoBaTH 0e3MepEepBHO Ta TOYHO.

[le 0oco0a1BO BaXIJIMBO B YMOBAX, KOJIU JIIOJICHKHUI (PaKTOP MOXKE MIPU3BECTU JI0
BTpaTH KOHIIEHTpaIlii. BUKOpUCTaHHS MOBHOTO MOTEHIATY BEJIUKHX JAHUX TaKOX
nae 3mory Il ananizyBaTu Ta BpaxOBYBaTH BCIO HasiBHY 1H(GOpMAIIilO, BKIIOYHO 3
TAMH JaHUMH, [OI0 MOXYTh OYyTH HEIOCTYMHHUMH a0 CKIaJHUMU i1 OOpOOKH
JIFOMHOIO.

[{1 mepeBar JONOMOXYTh MiJABUIIYBATH MPOAYKTUBHICTh, 3MEHIIYBaTH
BUTpPAaTU Ta PU3MKU B pI3HUX cepax AisubHOCTI. BHUBLIbHEHMH Yac Ta pecypcu
MOXYTh OYTH CHOpPSIMOBaHI Ha BUPIIIEHHS OUIbII BaXXJIUBUX 3aBJaHb, TaKUX SK
po3poOKa cTpaTeriii Ta I1HHOBALiW, IO CHOpPUSE 3arajJbHOMY PO3BUTKY CIIYXKOHU
[UBIIBHOTO 3aXUCTY.

CITUCOK BUKOPUCTAHUX JKEPEJI

1. TexHonorii AO0OPOYECHOTO BUKOPUCTAHHS IITYYHOTO IHTENEKTY y cdepi
ocitu Ta Hayku. URL: https://cuesc.org.ua/images/informlist/Maket advanced
_training PSAU.pdf (nara 3Bepuenns: 23.03.2024).

2. ChatGPT 3.5. URL.: https://chat.openai.com/ (nara 3BepHenns: 24.03.2024).

3. llIryynuit inTenekt: uudpoBe wmaiOyTHe npoctynmHe KoxkHomy. URL:
https://voll.com.ua/uk/blog/shtuchnij-intelekt-cifrove-majbutnye-dostupne-kozhnomu
(mara 3BepHeHHS: 22.03.2024).

YK 614.842
JOCJIKEHHSI MOJEJIENA YIIPABJITHHA TEXHIYHOIO
I'OTOBHICTIO HOXEXHO-PATYBAJIbBHUX HI/TPO3/1J1IB

AA. KAJITHHOBCHKHUHU, k.m.n., doyenm, HVI[3Y
b.1. Kpusoweii, k.m.n., ooyenm, HVI[3Y

['oToBHICTE TOXEXKHO-psITYBabHUX Tiapo3autiB (I[IPIT) [1] mo BuxoHaHHS
3aBJaHb O€3MOCePEeIHbO 3aJICKUTh HE TUIBKH BiJl HAsSBHOCTI IIIJTOTOBJICHOTO
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0COOOBOTO CKJady, a W BiJ IXHBOI 3a0€3MEYEHOCTI BCIMa BHJIAMH HEOOXITHHX
MaTepiaibHO-TEXHIYHUX PECypCiB, CTAHOM TIOKEKHOI Ta aBapiHO-PATYBaIbHOL
TEXHIKHM, 110 BU3HAYa€ iXHIO TEXHIYHY TOTOBHICTh. 3aXOAM WIOJ0 3a0e3MeyeHHs
HIIPO3ILTIB TOXKESKHUMU aBTOMOOLISIMA Ta MIATPUMKH TEXHIKH Yy CTaHl, SKUM
3a0e3nedye TOTOBHICTh JI0 3aCTOCYBAaHHS, IMPOBOJATHCS IMOCAAOBUMHU 0OCO0aMH B
paMKax TEXHIYHOTO 3a0e3MEeYeHHs, 0 € YaCTUHOI CHCTEeMH MaTepiajibHO-
TEXHIYHOTO 3a0e3mneueHHs. TakuM YWHOM, aKTyaJbHICTh TEMAaTHUKH OOYMOBIIEHA
HEOOX1/IHICTIO aHaNi3y ICHYIOUMX Ta 3alpOBaHKCHHS HOBUX MOJIEJIEH Ta aJrOpuTMiB
yIOpaBIiHHSA TEXHIYHOIO TOTOBHICTIO mipo3autiB OPCL3 TepuTopiaibHUX OpraHiB Ta
nigpo3autie JJCHC Ykpaiaum, siki BpaxOBYIOTh Cy4acHY CHUTYAIIiIo.

MartepianpHO-TexHIuHE 3a0e3nedeHds cucremu [JCHC € koMmruiekcoM 3axoaiB
3 OCHAIIlEHHS Ta 3a0e3leYeHHs O00JaJgHaHHSIM, CIIELIaIi30BaHOI0 Ta CHIELIaJIbHOIO
TEXHIKOIO, MaJbHUM 1 MAacTWIbHUMHU MaTeplajaMu, IPOJIOBOJILCTBOM, PEYOBUM Ta
IHIIAM MaiHOM, TEXHIYHUMH 3aco0aMu CIY»KOW THJy, MATPUMIN OCHAICHHS Ta
3a0e3nedeHHs] 00JIaJHAaHHSAM, CIEIiaTi30BaHOI0 Ta CIEHIAIbHOI0 TEXHIKOIO, 3amaciB
MarepialbHUX 3ac00iB 1 TEXHIYHMX 3ac00IB CIY»KO TWJIy B CTaHi, 10 3a0e3rneuye
nocTiiHy roroBHICTh miapo3aune OPCI3 JICHC 1o BukOHaHHS 3aBlIaHb 3a
MIPU3HAYEHHSIM.

3 mouarky 3/iiCHEeHHs 30poitHoi arpecii pd 3a0e3medeHHs MiAPO3ALIIB
3MIIMCHIOBAJIOCH IUIAXOM MEPEpO3NOUTY HAasBHUX 3allaciB MaTepialibHUX IIHHOCTEH
Ta 3aJy4yeHHSM pe3epBIB JepkaBu. JlaHl KepiBHI pilmieHHs OyJo peani3oBaHO y
BUTJIsA/I1 HaKa3iB ['0JI0BU ClTyk0M 3 aIMIHICTPAaTUBHO-TOCIIOIAPCHKUX MTUTAHb.

[Hdopmaliito Npo KiAbKICTh 3HUILEHUX, MOIIKOIKEHUX, 3aX0IUICHUX OY/1BEb,
MOXKEKHHUX Ta aBapIHHO-PATYBAJIBbHUX aBTOMOOLIIB OyJI0 OpraHi30BaHO Yepe3 Yepro.i
CJIy’OM TOJIOBHUX YIpaBlliHb JlemapTaMeHTOM pearyBaHHs Ha HaJ3BUYalHI cUTyalli
Ta oTpuMaHa iH(doOpMallisl yTOUHIOBaJach 3 (axiBUSAMH MaTepiaibHO-TEXHIYHOTO
3a0€e3Me4eHHs TOJIOBHUX YIPAaBIIiHb BIAMOBITHOTO HAIIPSIMKY.

KepiBHuKaMu TiIpo37iIiB HA MICHSIX IS 30€peKeHHS MaliHa B yMOBax
OOMOBUX 1 MPUUMAITUCH YC1 MOKJIUBI PIIICHHS, Y TOMY YKCJI 1010 BUBO3Y MaiiHa
Ha MiJIKOHTPOJIbHY TEPUTOPIIO (32 MOXIJIHMBICTIO), PO30CEPEIKEHHSI TEXHIKM M1 Yac
0OCTp1JIIB TOIIIO.

Y TnopiBHSHHI 3 JOBOEHHUM TIEPIOJIOM BIAOYJIUCh TEBHI 3MIHH Y
(GYHKIIOHYBaHHI ~ TIAPO3AUIIB  PECYpCHOTO  3a0€3MeUeHHST  TePUTOPIATbHUX
MIIPO3AUIIB Ta MIAPO3AUIB HeHTpanbHoro mianopsakysanus JICHC. Halicyrresimn
3MIHU BIIYYJIM Ha COO1 MIAPO3/1au 00JlacTei, po3TallloBaHUX B 30H1 OOMOBUX iil.
Bnaciigok 60ioBUX A1l BUHUKIM TPOOJIEMH 11070 O0JiKY MaTepiadbHUX LIHHOCTEMH,
SKi 3aJUIIMIINCh Ha OKYINOBaHUX TEPUTOPIAX, BUKOPUCTAHHS, 3HUIICHHSI Ta
BHUKpPAJICHHS 1ILOTO MaiHa OKyMamiiHuMH BiicbkaMu. OOJIK KOMYHAJIbHUX MOCITYT
Ha OKYIOBAaHHMX TEPHUTOPIAX Ta BIJCTIAKOBYBAaHHS BHKOPHUCTAHHS KOMYHAJIBHHUX
MOCJIYT BIiCEKaMU KpaiHU-arpecopa He MOXe OyTH 3/11HCHEHUM.

VY pobGoti [2] BkazyBasiocsi, 3 METOI OIIHKH TOTOBHOCTI TEPUTOPIAIbHUX
OprasiB, MO>KHa 3aCTOCOBYBATH TaKi NOKa3HUKU €(hEKTUBHOCTI:

® CTaH TEXHIKH, 110 ONMUCYETHCS KoedimieHToM TexHIuHOi roToBHOCTI (KTT);

e 330€3MEUCHICTh TEXHIKOIO;
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® BHUKOHAHHS IJIaHY TEXHIYHOTO 0OCIyrOBYBaHHS Ta PEMOHTY.

[Tpu bOMy, SIK BCTAHOBIICHO B XOJi JOCIIIKCHHSI, TaH1 MMOKa3HUKH MArOTh PsIT
HEIOIIKIB, a CaMe:

1. IIpu pospaxynky KTI' 10 cnuckoBOi KUIBKOCTI 3pa3KiB BKIIHOYAIOThCS
3pa3kH, IO He IMependadeHi TabelieM HaJeKHOCTI TEPUTOPIaIbHUX OpPraHiB 1
MiJISITalOTh  BUBUIBHEHHIO (Tepedadi, BWIYYCHHIO Tomio). Haamipai 3paskm
BIJIMOBIAHO 110 [3 - 6] HE MOXYTh BUKOPUCTOBYBATUCA MIAPO3/A1IaMH, BIIMOBIAHO HE
MOJKYTh BIUIMBATH HA TEXHIYHY TOTOBHICTb M1PO3/ILIIB.

2. Y mranax MT3 3a0e3nedenicth (3a0) BHU3HAYAETHCS SK BITHOIICHHS
KUTbKOCTI HasiBHOI (3a crickoM) y migposainiax JACHC ITAPT no ii kinbkocTi, 1o

BiamoBinae HopMmatuBHii motpedi NHII, Ta Bu3HaUaeThes 3a popMyIioro
NC}’!

3a6 = —, (1)

Hn

[Tokazauk 100% 3abe3nmedeHOCT] MIAPO3AUIIB JIOCATAEThCS 3a PaxyHOK
JOYKOMILJIEKTYBAaHHS 3pa3KaMu, SIKMX Opakye, 1 TPUUHATTS PIIICHHS 3a 3pa3Kami,
AKUX HaaMipHa KUIbKIiCThb. [Ipu mpomy B 3aranbHid KinbkocTi ITAPT (Ngypy) «xpim
CIIPaBHMX BpPaXxOBYIOThCSl TaKOXX 3pa3Kd  HQJIUIIKOBI  (MOHAJ  KIJIBKOCTI,
nepeadadyeHoi HopMaMH 3a0€3MEeUEeHOCT1), HECIIPaBHi, HEMPUIAATHI JJIsl TTOAAIBIIOTO
BUKOpUCTaHHs» [7]. OTxe, MokHa 3poOUTH BHUCHOBOK, 10 (opmyrna (1) «He
BiIoOOpakae  (akTUYHMM  cTaH  3a0e3MeYeHOoCTI  MIAPO3AUIB  PeanbHO
BUKOPUCTOBYBaHUMHU 3paskammu» [7] ITAPT.

Opranizalliss TEXHIYHOTO OOCITYrOBYBaHHS Ta PEMOHTY TEXHIKH BijoOpaxkae
BUKJIIOYHO BUKOHAHHS TUTAHY MTPOBEICHHS TEXHIYHUX O0CITYyTrOBYBaHb Ta PEMOHTY, HE
B1J100pakarouu iX BIUIMB HA TEXHIYHY TOTOBHICTH M1IPO3ALTY.

Pazom 3 TUM IS OIIHKM TEXHIYHOT TOTOBHOCTI TOXKEXKHO-PATYBAIBLHUX
MIIPO3AUIIB MPOMOHYETHCSI BUKOPUCTAHHS YTOYHEHUX MOKA3HMKIB, 10 JO3BOJISIOTH
3pOOUTH BHCHOBOK PO HEOOXIAHICTh BTPYYAaHHS BWILOTO OPTaHy YIPaBIIHHS YU
ocobu, mo npuitmae pimenus (OI1P).

Jns migBuileHHS OO'€KTUBHOCTI TMpPH  OIHII 3a0€3MEeUeHOCTI JOIIIBLHO
BUKOPUCTOBYBaTH JiMIIe BigoMocTi npo KinbkicTh I[IAPT, ska mnependaudena
HOpMaTHBaMu 3a0€3MeYeHHs] MIAPO3JLIIB Ta 3a TEXHIYHUM CTAaHOM MpUJaTHA A0
MOJAJIBIIOI eKCIUTyaTallii, BiJHOBJIEHHS fAKOI He MOoTpeOye 3HAYHUX (PIHAHCOBUX
BUTpAT, MOPIBHAHHUX 13 BapTICTIO HOBOTO 3pa3Ka, HaNpUKIad, BUTpaT 3a
KamniTaJbHUN peMOHT [7].

[Tpu 1pOMy, K TIOKa3ye aHaji3, 00csaT (piHAHCOBUX KOIITIB, IO BUILISIOTHCS
Ha 3a0e3neyeHHs1 [IAPT nemoctatHiil Ajis TOBHOTO TMOKPUTTS MOTPEeOH, Yy 3B'S3KY 3
YUM TPU pO3paxyHKax 3a0€3MeUYeHOCTI HEOOXIJHO BUXOJUTU 3 JBOX MapaMeTpiB:
3a0e31me4eHoCTi po3paxyHKOBOT (3a0,,;, ) 1 3a0e3nedeHocTi MiHIMaIBHOT (340 min ).

Takum dYMHOM, JUIsl OIIHKKA TEXHIYHOI TOTOBHOCTI TOXKEKHO-PSTYBATBHUX
M1IPO3/I1IIB MPOMOHYETHCS BUKOPUCTAHHS TAKUX MMOKA3HUKIB, SIK:

® PpO3paxyHKOBa 3a0e3nedeHiCTb (3ab,,;,) 1 KT, mo onepyroTs KUIBKICTIO
ITAPT, mnepenbadeHoi TalejleM OCHAIIEHOCTI Ta IHIIMMH HOPMAaTUBHUMH
JOKYMEHTaMH, W0 pEerjiaMeHTYIOTh CTBOPEHHS pe3epBIB TEXHIKM 1 T. .
Po3paxyHkoBa 3a0e3MeueHiCTh J103BOJISI€ 3pOOUTH BHMCHOBOK PO 3arajbHUN 0OCST
NOTPiOHKX (PIHAHCOBUX KOIITIB HAa JIOYKOMIUIEKTYBaHHS MIAPO3JALUIIB, MPU I[bOMY
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KTI' no3Bonsie 3poOWMTH BHCHOBOK IO MOTEHIIHY MOXIIMBICTH BHUKOHYBAaTH
3aBJIaHHS 111010 HasiBHOCTI cripaBHOi [TAPT;

e MiHIManbHA 3a0e3nedeHicTb (3a0 min), AKka omepye KimbkicTio ITAPT,
nepea0avyeHoi  BHKJIIOYHO TabeleM OHaJeXHOCTI (HOpMaMH  3a0€3IEeUCHHS).
3HaueHHs MIHIMaJIbHOT 3a0€3ME€YEHOCTI JI03BOJISIE 3pOOUTH BUCHOBOK IMPO TOTOBHICTD
710 BUKOHAHHS 3aBIaHb 1mo10 HasBHOCTI [TAPT.

B nanomy BuIajKy TeXHIYHA TOTOBHICTH MOXKEKHO-PATYBAJIBHUX MiIPO3/ALIIB
TEPUTOPIATLHOTO  OpraHy JO0 BHKOHAHHS  3aBIaHb 3a  [PU3HAYCHHAM
onucyBaTuMeTbes K QyHKUA TI (3a0,,,, , 306 min, KTT).

Kpim TOrO, B XOIi JMOCIHIIKEHHS BCTAaHOBIICHO, IO MpH (hopMyBaHHI IIIaHy
MT3 Hemae cmankyBaHHS pe3yJibTaTiB OTPUMaHUX Ha TMONEPETHHOMY piBHI
PO3paxyHKIB - PO3paxXyHKH 3a0€3MEeUeHOCTI Ha KOXHOMY PpIiBHI YIIPaBIIIHHS
MPOBOJATHCS 3aHOBO. [Ipy IIbOMY HAsBHICTh y JACSKHUX IMOXKEKHO-PATYBAIBLHUX
nigpo3aiiax HaaMipHoi [IAPT npu3BoAuTh A0 CIOTBOPEHHS 3arajibHOTO PE3yibTaTy
PO3paxyHKIB.

[ligxomu a0 poO3paxyHKy 3a0€3MeYeHOCTi 3 ypaxXyBaHHSIM 3aCTOCYBAHHS
METO/IIB 3arajibHO1 CTATUCTUKH JOCIIKYBaIUCs y poOoTi [7].

OuiHKky  po3paxyHKOBOI 3a0€31e4eHOCTI (3a01p05p), MIHIMAJIBHO1
3a0e3meueHoCTi (3abymsn) Ta rotoBHOCTI mapky ( /7l ) Ha mpukiami K-oro Buy
MOXKEXKHUX aBTOMOOUTIB JIJII OKPEMOIo MiAPO3JLTY, MPOMOHYETHCS MPOBOJIUTU 3a

dbopmyamu (2)-(4):

_ N ¢axm.po3p.
3 a6kp03p - N 1 (2)
HNn

ne Ni paamposp. - PAKTHUHA KUIBKICTh HAsSBHUX Y TIAPO3IUI MOKEKHUKIB
aBromoOuTiB k -TrOo BUmy; Nj,, - KUIbKICTh TOXEXKHHUX aBTOMOOUIIB k -TO BHIY,
nepeadadeHux TabesieM OCHAIIICHOCTI 3 ypaxXyBaHHSIM CTBOPEHHSI pE3€pBY.
Ny (])akm.min’ (3)
Nk il mae.
ne Ny gpaxmmin - (PAKTUYHA KUIBKICTb HAABHMX Y MIAPO3AUIL MOKEKHHUX

3aby min =

aBToMoOUTIB k -rO BHAy, 10 BXOASATH JO CKIany Kapayiy (0e3 ypaxyBaHHS
MOXKE)KHUX aBTOMOOLIIB, IO 3HAXOAATHCS B pe3epBl); Ny g7mes. - KUIBKICTB
MOXKEKHUX aBTOMOOUTIB k -ro Buy, 3riJHO 3 TabeneM OCHaUIEHOCTI 0e3 ypaXyBaHHs
MOKEXKHUX aBTOMOO1UTIB, 110 BXOJATh 0 PE3EPBY.

Ni cnp.

k cnuc

ne Ninp - (akTHYHA KUIBKICTH CHpaBHHUX (TIPAlE3aTHUX) HAsIBHUX Y

MIPO3ALIL TOXKEKHUX aBTOMOOLTIB k -TO Buny; Ny ., - 3arajbHa KUIbKICTh HasIBHUX
y TAPO3/ILII TTOKEKHUX aBTOMOOLTIB Kk -r0 BUY.

HaiiGinbm cyTTeBUMH (paKTOpamu, sIKI HETAaTUBHO BIUIMBAIOTH HA YHIPABIIIHHS
TEXHIYHUM 3a0e3nedyeHHsM, € (akTopu, TOB’s3aHI 3 BIJACYTHICTIO €IUHOI
HOMEHKJIATypU MOOUIBHHUX TEXHIYHUX 3ac001B, BIACYTHICTIO €IMHOTO MIAXOAY [0
pO3paxyHKy 3a0e3MedeHocTi, AyOaroBaHHSAM 1H(pOpMAIli, BIACYTHICTIO 3B’S3KY 3
MPaKTUYHOK AISJIBLHICTIO, @ TAKOXK PO3PaXyHKOM HOPM 3a0e3MeueHHS.

Hamu po3riisiHyTo NHUTaHHS YHPaBIiHHA TEXHIYHOIO TOTOBHICTIO MOXKEKHO-
PATYBaIBHUX MIAPO3JAUIIB TEPUTOPIATBHOIO OpraHy. 3ampONOHOBAHO TOKA3HUKU
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TEXHIYHOI TOTOBHOCTI MOXKEXKHO-PATYBAIbHUX MIAPO3ILIIB, IO BHU3HAYAIOThH
TEXHIYHY TOTOBHICTh TEPUTOPIaTbHOTO oOpraHy 3arajoM. OnucaHO TEXHIUHY
TOTOBHICTh TEPUTOPIAIBHOTO OpraHy K (yHKIII0, sSKa 3aJeKHUTh BiJl pO3POOICHUX
MOKA3HHKIB.
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be3neka Ta SKICTh XKHUTTS HALIOTO CYCHUIFCTBA 3HAYHOIO MIPOIO 3aJICKHUTH BiJl
3JIaTHOCTI HAJIEKHUM YMHOM KepyBaTH TpaHcropToM JlepxaBHOi city:xOu Ykpainu 3
Haa3BuuaiHux curyauid (JCHC). 3aBasku cydyacHHMM TEXHIYHUM pIIIEHHSIM
OMepaTopy 3aBXKJM 3HATUMYTh MOTOYHE MICIIE3HAXOHKEHHS Ta CTaTyC OYIb-IKUX
TPAHCIIOPTHUX 3acO01B, BKJIIOYAIOYM OIEPATHBHI Ta TOCHOJAPCHKI TPaHCIOPTHI
3acobu (T3). 3a JomoMoror cy4acHUX TEXHOJIOTIHM BIJCTEKEHHS MOKHA €(DEKTUBHO
3a0€3MeUnTH CBOEYACHE pearyBaHHsS Ha HemepenOaydeHi cuTyarlii Ta e(eKTHBHE
BUKOHAHHS TUTAHOBUX OTIEPAITii.

VY pa3i moxkexi, yac pearyBaHHs Mae Kiato4doBe 3HaueHHA. 11[o6 ocobomuit
CKJIaJ] OIEPATUBHO-PITYBAIBLHOI Cy)Ou 1muBiapHOTO 3axucty (OPCI[3) Oys
CIPOMO>KHUI BYACHO BiJpearyBaTu — MOXeKHa, CIellialibHa Ta aBapiiHO-pATYBaIbHA
TexHika [1] mMae OyTu 3aBxau rotoBa J0 poOoTH. OCKUIBKH mepeadadaeThbes, Mo
oubmicte T3  OPCI3 mnpautoBaTUMyTh — ACCATWIITTSAMH, iXHE  TEXHIYHE
o0cnyroByBaHHs Ma€ BUpilaibHe 3HaYeHHs. Ha cyyacHOMYy eTtarti po3BUTKY TEXHIKU
Ta TEXHOJIOTIN ICHY€ PIIIEHHS, K€ JTIO3BOJISE MIITPUMYBATH aBTOIMAPK Yy poOouOMy
CTaHi, IpU LIbOMY 3201/ PKyIOYN BUTPATH.

Cepenniit TepMiH CITy>)KOU TMOXKEXKHOI, CIHEIIaTbHOT Ta aBapiHO-pATYBaJIbHOI
TEeXHIKH MOe csiratu 20 pokiB. Y JesKUX BUIAJKaX BIH MOXKE JOCATATH 25 POKIB SIK
pesepBuuii T3 [1] mo Toro, sik BiH Oyme cmmcanuii. Yacy mms Toro, o0 Mmoch
BUMIILIO 3 JIady, JOCTaTHbO, OCOOJIMBO I aBTOMOOUTIB, 1110 MepedyBaloTh y IpyTii
MOJIOBHHI TEPMiHY CITy>)kOn. BuUTpaTt Ha peMOHT 3aBKIU MEPEBUIIYIOTh BUTPATH Ha
TEeXHIYHE 00ciyroByBaHHs. Lle € 0coONMMBO aKTyaJdbHUM JIsi aBapiiHUX CIyXxO,
OCKIJIbKH BOHHU (DIHAHCYIOTBCS 3 AEPKaBHOTO OIOMIKETY.

BiaMiHHOCTI y THUMax TPAHCIOPTHUX 3acO0IB YCKIAJHIOIOTH BIJCTEKEHHS
rpadikiB TEXHIYHOTO OOCITYyroByBaHHs BpydHYy. Lle moB’s3aHO 3 TUM, 11O MaIIWHU
MOXKYTb OUTbLIE Yacy MPOCTOIOBATH HA MICI[l HAJ3BUYAHOI CUTYaIlll, HIK Yy A0PO3l, 1
Hapnaku. CreriaapbHe oO0JagHAHHS CHEiaJIbHUX aBaplMHO-PATYBAJIBHUX MaIIWH,
(aBapiiiHO-pATYBaJIbHOI TEXHIKM), Taki $K TIOXKEXKHI HACOCH Ta TIApaBIIivHI
KOMITOHEHTH KOHCTPYKIIii, omnepaTuBHUX T3 Takok MOTPEOYIOTh PETYISIPHOTO
00CIIyroByBaHHs, SIK 1 00jagHaHHSA 0a30BUX Iaci. ICHYIOTh JECSITKH PI3HUX BHUJIIB
aBapiiHO-PATYBAJILHOT TEXHIKH IS PI3HUX MOTPEO: AJisi poOOTH B MICTI, i1 poOOTH
B a€pOMOPTY, CUITLCHKHUX, MOKEKHUX aBTOIMCTEPH, PATYBAJIBLHUX YOBHIB 1 TakK Jfaii. Y
BEIIUKUX MICTaX 3 BUCOTHUMHU OyMIBISIMH TOTPIOHI TOXKEKHI aBTOAPAOWMHU Ta
aBTomigiiiMayi, a B MaJ€HbKUX MICTaX 1 CUIbCHKIM MICIIEBOCTI NOTPIOHI MOTY>KHIIII
Hacocu Ta T3 3 Kpalow NpoXiaHICTIO, 00 CIPABIATHUCS 3 JIICOBUMH TOXKEKaAMHU.

[H1mI010 Ccepito3Ho0 MPOOIEMOI0 € aBapii 3a y4acTiO aBTOMOOUIIB €KCTPEHOTO
pearyBaHHs. 3TiHO 3 HEIABHIM JOCIIKCHHSM, TMOTEHIIa PU3UKY CMEpPTEIbHUX
aBapiil  30UIbIIYETHCA, KOJIM aBTOMOOUII EKCTPEHMX CIyX 0 TMpauoTh 13
MPOOJTUCKOBUMH MasYKaM{d Ta 3BYKOBUMH CHUTHAJaMH. ICHYIOTH pi3HI TPHYUHU
TaKUX aBapiil, MOB’s3aHi 3 JIIOJACHKUM (PaKTOPOM, HAMPHUKIIAJL CHHIPOM CUPEHH, KOJIH
BO/IM aBTOMOOLISI €KCTPEHOT0 pearyBaHHs OOMAHIOETHCS MOMMIKOBUM MOYYTTAM
HEBPA3JIMBOCTI 3a JOIMOMOTOI0 MOIMEPEIKYyBAIbHUX CUTHATIB 1 3BYKOBUX CHUTHAIIB.
JJist 3HVMOKEHHST pU3UKY TaKUX aBapiil mOTPiOHI TOYHI JaHi JUIsl OIIHKHM Ta aHaJi3y iX
MIPUYHH.
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Hacamnepen BakiauBO 3a0€3MEUYUTH E€KCIUTyaTallliiHy TOTOBHICTH MOMKEXKHHUX
TPAHCIIOPTHUX 3acO0IB Ta iX KOMIIOHEHTIB. PerymspHuii cepBic Ta TeXHIYHE
00CITyroByBaHHs, OCOOJIMBO JJI CTapUX aBTOMOOUIIB, MAalOTh KJIIOYOBE 3HAYCHHS.
Jlist BupimeHHsl 1€l npoOjieMyu MOKHAa BUKOPUCTOBYBATH aBTOMOOUIbHMI GPS-
Tpekep, 6axaHo 13 ceptudikamiero [P67. 3nauna kunbkicte Mogeneit GPS-tpekepin
MaioTh MATPUMKY JnaHux CAN-MIMHM, 3aBISKM YOMY Il MOJENI MOXKE 3YMTYBaTU
OUTBIIICT, TIApaMETPiB aBTOMOOUISI Ta TMOBIAOMIISITH 1HXXEHEPIB MPO HEOOXITHICTH
TEXHIYHOTO OOCIyTOBYBaHHS, a MIAPO3/ILIH, Kl OPraHi30BYIOTh €KCILTyaTario 13 —
PO TOSBY OY/Ib-SKHUX MOTIEPEIKYBATFHUX CUTHAIIB.

3anpomnoHoBaHe PIICHHS TAaKOX JI03BOJISIE, MIAPO3/iIaM, K OpPraHi30BYIOTh
excrutyartarito T3 (MeHemkepaM aBTOMAPKiB), CBOEYACHO OTPUMYBATH aBTOMATHYHI
CTHOBIIIEHHS TPO HEOOXIAHICTh TEXHIYHOTO OOCITYrOBYBaHHA PI3HUX YaCTUH
TpaHCHOPTHUX 3aco0iB. lle 3aomamxkye roguHu poOOTH, 3HUKYE BUTPATH Ta
BUKJIIOYAE€  JIIOACHKUM  (akTop.  3aBASKM  aBTOMATUYHOMY  TEXHIYHOMY
00CITyroByBaHHIO Ta MOBIJOMJICHHSIM PO OOCIYrOoBYBaHHS, aBTOMOOUI Yy MapKy
OPCII3 JACHC 3aBxau OyayTh roToBi 10 pobotu. CrpaBa B TOMY, 1110 aBTOMOO1JII,
K1 pEryJsIpHO OOCITYTOBYIOThCS, CITy’KaTh JOBILIE.

AgnanTep CKaHye MapaMeTpu aBTOMOOLIS, a TpPEKep BIAMpaBIsE€ JlaHi 4yepe3
mepexy 4G LTE Cat 1 (CATI ue kareropiss LTE UE, po3po6iena crnemiaibHO ISt
nonatkiB «mamuHa-mamuaay (M2M) ta 1oT). [lani Bkimtouarots nonoxkenHss GNSS
(cynytHukoBa cucteMa Hapiramii (anri. GNSS — Global Navigation Satellite
System) — KOMIUIEKCHA €JIEKTPOHHO-TEXHIYHA CHUCTeMa, IO CKJIAJA€Thes 3
CYKyIIHOCTI HAa3€MHOTO Ta KOCMIYHOIO OOJIaJlHaHHA Ta [pU3HAYE€HA JJs
MO3ULIOHYBAaHHA B MPOCTOpl (MICHE3HAXOMKEHHA B TeorpadiuHiii cucremi
KOOpPJIMHAT) 1 B Yaci, a TaKOX BU3HAYEHHS MapameTpiB pyXy (LIBUAKOCTI, HAMPSMKY
Ta 1H.) JJI1 Ha3€MHUX, BOJHUX Ta MOBITPSHUX 00’€KTiB) 1 Ouibiie 80 mapametpis,
akimo BoHM TOTpiOHI. LTE Tpekep Moxke OyTH BCTAHOBJICHHI Ha pI3HUX
TPAHCIIOPTHHUX 3aco0ax, 30MparouM 1 epenarydu J1aHi, 1Mo Bac MikaBiATh. Lle myxe
3pYYHO, OCKIJIBKHA € Pi3HI THUIU MPOTUNOXKEKHUX TpaHCIOPTHUX 3aco0iB. GPS-
MIPUCTPOI Ta aKCecyapu MOKHA YCIIITHO 00’ €/IHATH B €IMHY 1HTETPOBAHY CUCTEMY Ta
aJanTyBaTH 10 OyAb-sKOTO TEJIEMATUYHOTO MPOCKTY.

Tpekep Moke MaTH KiJIbKa 3pyYHUX (PYHKIIIH, 110 TOMOMAraroTh BUPIIIUTH II1E
OJIHY Mpo0OJIeMy — MpsSIME pearyBaHHs Ha TOJI11 3 aBTOMOOUISIMHU €KCTPEHOT JOITOMOTH.
Omna 3 HMX — ((QyHKUIS BUABJICHHS aBapid. TpHOChOBUN aKcelepoMeTp,
BCTAaHOBJICHWH y TIPUCTPOi, TOUHO BU3Ha4ae nepeBanTaxenns (G-force), mo BIMBae
Ha aBTOMOOUTL. Hampuknazn, y pas3i 3iTKHEHHS a00 aBapli MOpIr MepeBaHTAKEHHS
MIEPEBUIIYETHCS, 1 TPEKEpP aBTOMATHUYHO 3alMCyE MapaMeTpu akceinepoMerpa 3a 15
cekyHJ Ta 15 cexkyHn micns noxii. Lle mormomMarae TOUHO BU3HAYUTH, 1110 CTAJIOCH, Ta
HIBU/IIIE po310paTUCs y CUTYaIlli.

Kpim Toro, Tpekep mMoxke OyTu OCHaIIeHU# MOoCHioBHUM mmopToM RS232, mio
JI03BOJISIE TIJIKJIFOYATH 30BHINIHI MPUCTPOI JIJISL JOMOMOTH BOISIM 200 KOHTPOJTIO
CTWIIO BOMIHHS. Jleski pimieHHs JO3BOJISIIOTH OJHOYACHO CIIOCTEpiratd 3a
00CTaHOBKOIO BCEPEIMHI aBTOMOO1JIS Ta 3a IOPOTOIO CIIEpey.
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OckisbKHU aBapii 3a y4acTiO aBTOMOOITIB €KCTPEHOTO pearyBaHHs HaW4acTiIe
B1I0YBaIOTHCS HA KBAaBUX MICHKUX BYJIHUIISIX, MOHITOPUHT BOJI1iB MOKE BIUIMHYTH Ha
CUHIpPOM CHUPEHHM Ta 3HM3UTH MMOBIpHICTH aBapiil. Kamepa, cnpsimoBana Bmepen,
JI0TIOMArae IiJl 4ac po3risiy IpeTeH31i CTpaxoBUX KOMITaHIH, 110 MOXKE 3a0IIaJUTU
KOIITH JIsl OFOJKETHUX OpraHi3allii, Takux sk miaposaim JJCHC.

JI1st ClIbChKUX paiiOHIB Ta HAA3BUYAMHUX CHUTYalllid, OB’ SI3aHUX 3 JICOBUMU
MOXKEKaMHU, PyX He € mpobaemMoro, Tomy nopT RS232 mMokHa BUKOPUCTOBYBATH ISt
MIIKIIIOYCHHS HaBiramiitHoi cuctemu Tumy Garmin 3 BifajJeHUM KepyBaHHSAM, 1100
BOJIIM MIT 30CE€pPEIUTHCS Ha JOPO31 Y CKIATHUX JOPOKHIX YMOBaX, CKOPOUYIOUH Yac
pearyBaHHS Ta MiJBUIIYIOYN €(PEKTUBHICT, O€3MEKy Ta AUCHUILUIIHY EKIMaxy.

[lepeBaru BUKOPUCTaHHS TPEKEPIB:

e rporenypa MNpopUIAKTHYHOTO OOCITYyroBYBaHHS — BIEBHEHICTh, IO
aBTOMOOWI1 J10Ope OOCIYroBYIOTHCSI Ta TOTOBI O BUKOPUCTAHHS 3a MPU3HAYCHHSIM,
10 JTO3BOJISIE EKOHOMUTH €KCIUTyaTallliHI BUTPATH Ta JEPKABHUN OIOIKET;

e cdeKTUBHE KEpyBaHHS aBTOMAPKOM —  BIJICTEKEHHA TEXHIYHOTO
00CIyroByBaHHs aBTOMOOLIIB CTa€ aBTOMATHU30BAaHUM IIPOLECOM, a MOPYLUIEHHS
3BOJSTHCA JI0 MIHIMYMY;

e migBUIeHHS edeKTUBHOCTI poboTu aBTomapky — CAN-mmHa nomomarae
BIJICT€KYBaTH Ta 30MpaTH BIANOBIIHI MapaMeTpH aBTOMOOLIA, CKOPOUYIOUHM Yac Ta
BUTPATHU Ha OOCIYrOBYBaHHS aBTOMAPKY;

e BiIMOBa BIJI HEMOTPIOHUX BHUTPAT — TMOBJIOMJIICHHS TIPO IOJOMKH
TPAHCIIOPTHHUX 3aC001B, HAaJJaHHS CBOEYACHOI JOMOMOTH, CKOPOUYYIOUH Yac MPOCTOIO
Ta HE3aIUIaHOBAaHUM PEMOHT, a TaKOX 3a0MIaJKYIOYU eKCIUTyaTallliHI BUTpAaTH Ta
OFOJIKET;

® TIOJNIMIIEHHS CTWJIKO BOJIHHA — 3-OCBOBHH aKCEIepOMETP BIICTEKYE
MOBEAIHKY BOJiS, 3HIWKYIOYM PHU3UK CHHIPOMY CHPEHH Ta JO3BOJISSIOYH
PEKOHCTPYIOBATH aBapii y uugpoBomMy gopmari;

e Bi3yaJbHI JaHl JJIs JIOKAa3y Ta aHami3y — KOPOTKI BIACOPOJIMKH abo
dotorpadii momiii Ha 3anuT. BoHM MOXYyTh OyTH HaJICIaHI Ha cepBep s
MTOJAJIBINOT OIIHKHU, JOKa3W, HAaBYaHHS BOJIIIB Ta apXiBy.

CITUCOK BUKOPUCTAHUX JTKEPEJI
1. HacranoBa Ne 432 27.06.2013p. 3 ekciulyartailii TpaHCIIOPTHUX 3aco0liB B
opranax Ta niapo3ainax JCHC Ykpainu.

V]IK 614.8

TEHJEHIIi PO3BUTKY KOHCTPYKIII CHENIATBHUX MALIMH
PAJIAIIHOIO I XIMIYHOTI'O 3AXUCTY

P.I. Kosanenko, x.m.u., ooyeum, HVI[3Y

Hebe3neuni mojii Ta Haa3BU4aiiHI cUTyalli MOXYTb OyTH MOB’SI3aHUMH 3
MoKeXaMH, BUOyXaMH, TOPOKHbO-TPAHCIIOPTHUMH HPUTOJIaMH, a TaKOXK BUKUIAAMHU
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ab0 po3nMBaMH PagiOaKTUBHUX a00 HEOE3MEYHMX XIMIYHMX PEUOBHH Ta 3 IHIIUMU
BUMAJKaMH. 3 METOK pearyBaHHsS Ha MOl 3 BHUKMJAMH a00 PO3JIMBAMHU
paioakKTUBHUX a00 HeOe3nmeuyHux XiMiuHuX pedoBuH miapo3ainu JCHC 3a6e3nedeHi
pPI3HUMU BHUJAMH CICLIaJIbHOI TEXHIKH, 30KpeMa, CHelliaJbHUMH MallluHaAMHU
pamianiifHoi 1 XIMIYHOI PO3BIIKM Ta CHEIIaJIbHUMH MalllMHAMU pajliaiiifiHoro 1
XiMIYHOTO 3axucTy. [lepira rpymna MamMH nIpu3HadYeHa sl JOCTABKHU J10 MICIIS MOl
0co00OBOTI0 CKJIaAy 1 CIEIIaTbHOTO YCTaTKyBaHHS 1 IPOBEACHHS pajialliifHOl Ta
XIMIYHOT pOBBlI[KI/I Jlpyra rpymna MammH NPU3HAYEHA JUIS 1OCTABKH 0c000BOTO
CKJIay 1 CIEMiaJlbHOTO YCTaTKyBaHHSA, a TakoX 3rigHo [1], s TPOBE/ICHHS
nerasartii, 1e3aKkTuBaiii, Ae3iH(exiii TeXHiku, 00JIaqHaHH Ta AUBTHOK MICIIEBOCTI, a
TaKOX CHeIliadpbHuX poOIT 3 Jokamizamii (JTikBimarmii) HACHIIKIB HaA3BUYANHUX
CUTyallld pajiallifHOTO Ta XIMIYHOTO XxapakTtepy. B Vkpaini neski BUpPOOHUKHU
CHEellaJbHOI TEXHIKA BHUITYCKAaIOTh MAaIIWHU padlaliiHOl 1 XIMIYHOI PO3BIIKU 1
BOJIHOYAC JKOJIEH 13 HUX HE BHUIIyCKAa€ MalIWHU PaJIiaIliiHOrO 1 XIMIYHOTO 3aXHCTY.
Cepen crieriaqbHUX MaIIUH paJiallifHOTO 1 XIMIYHOTO 3aXUCTY, SIK1 €KCIUTYaTyHOThCS
migposaiiamMu JJCHC HalOUIbII MOMTUPEHUMH € aBTOPo3iauBHI ctaHIli APC-14, sxi
BHUITyCKAJIUCS 1€ B MHHYJIOMY CTOJITTI 1 Ha ChOTOAHI HE BIJMOBIAAIOTH JIFOYUM
BuMoram [1]. Uepes 11e TparisitoThCs BUIIAJIKU, KOJIHM BiI0YBa€ThCs TiepeoOiaHaHHs
creriagbHuX ad0 He CIeliaIbHUX TPAHCIOPTHUX 3ac00iB B MAlllMHU PaJlialliitHOTO 1
XIMIYHOT'O 3aXHCTy, a IOTIM I TE€XHIKa HE 30BCIM BIJITIOBIJa€ BHMOTaM JIFOYMX
JOKYMEHTIB. 3aKOpJJOHHUX aHAJIOT1B BKAa3aHOI TEXHIKM icCHye HeOaraTo. Hampuknan,
e ChemajibHui aBTOMOOUTh Mg mnpoBeneHHs ne3aktuBaiii DECON  kommasii
Excalibur Army noOGynoBanuii Ha BaHTaxxHoMy Imaci Tatra Force (Uexis). SAxuii mae
TpHU pe3epByapH 3arajibHO0 eMHicTIO 2400 J1, TeecKoniuHy miaTdopMy, riaBarounii
BOJIIHUM Hacoc 1 MOke 3a0e3neuyBaT MoJaBaHHS XO0JIOAHOT ado rapsyoi BOJU Mij
TUCKOM, a TaKOX NPOBEJCHHS JE3aKTUBAIlll Mapor abo PIAKUMHU PO3UYMHAMH a0
MTOPOIIKOBMMH peYOBHMHAMH. BoJIHOYAC KOMILIEKTAIlIS CHEIiaJbHOIO yCTaTKyBaHHS
IIFOT'O aBTOMOO1JIS HE BIJIIOBIJa€ BUMOTraM HaBeIeHUM B [1].

Takum 4rHOM, iICHY€ MOTpeda y po3poOill TEXHIYHUX BUMOT IIOJO0 PO3POOKH
CIeHIIbHUX MaIllMH paiallifHOro 1 XIMIYHOTO 3aXHUCTy 3 METOI0 ITiABUIICHHS
e(eKTUBHOCTI pearyBaHHs IM1IPO3/UIIB Ha I 3aTPO3H.

CIIUCOK BUKOPUCTAHUX JKEPEJI
1. TTonoxeHHs PO BU3HAYEHHS Ta 3aCTOCYBaHHS CHELIaTbHUX TPAHCIIOPTHUX
3aco0iB  OnepaTUBHO-PATYBAIBHOI CITY>XKOM 1MBUIbHOTO 3axucTy : Hakaz MBC
VYxpaiau Big 06.02.2020 p. Ne 99. URL.: https://zakon.rada.gov.ua/laws/show/z0232-
20#Text (nara 3Bepuenns: 07.09.2024).

YK 614.84 + 629.73

AHAJII3 ®AKTOPIB, 11O BIIVINBAIOTH HA JAJIBHICTbD CUCTEM
PAIO3B’SA3KY 3 BIVIA
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LI Manaouka, x.m.u., ooyeum, A.O. buuenxo, k.m.n., ooyenm, M.O.
Ilycmogim, O.€. 3ecHnkos,
Yepxacokuti incmumym nodcedicHoi besneku im. I'epoie Yopnoouna HYI1]3
Ykpainu

JaHi, oTpuMani 3 60pTy OE3MUIOTHOIO JITAIBHOTO amapary (mamai - brJIA),
KpIM HaJaHHS MOXJIMBOCTI aHaJi3yBaTH W OIIIHIOBATH CHUTYAIIlO, J03BOJSTUMYTh
NpUMaTH OTIEPAaTUBHI YIPABIIHCHKI PillIeHHs. 3aBISKH [IbOMY, aBapiiiHO PATYBaJIbHI
MiIPO3AUIA B HAUKOPOTIII TEPMIHUA 3MOXKYTh IPHMUMATH 3aX0/I1 OO0 ITOTIEePEKCHHS
yn nikBinoByBaTH HC.

Haitbinpm 3pyyHuM cnocobom oTpuMmaHHS (OTO- Ta BIJCOJAHUX €
CIIOCTEPEKEHHS B PEXKHUMI peaibHOTO 4acy, 110 nepeadavae mepeaady BiIeOCHUTHATY
B pi3HHUX (hopmaTax o pajiokaHany. OOMEKEHHSAM TaKoro croco0y BPEMITI-pELIT €
3HauYHUNA 00’eM 1H(opMarlii, Mo nepegaerbes. lle 3yMOBIIO€ BHUCOKI BHUMOTH JO
CUCTEM TIpHiioMy-Tiepenayl Takoi iHopmarlii ta 3myirye BupooHukiB briJIA #itu Ha
TEXHIKO-€KOHOMIYHI KOMITPOMICH.

Tpancndiis Bileo B PEXHUMI PealbHOTO Yacy IMpU MPOBEACHHI PO3BIAKU 3
o6opty briJIA BegeThcsi 10 HazemHoi craHii ynpasiinHg (mam - HCVY) 3a3Buuait B
yIIBbTPAKOPOTKOXBUJILOBOMY a00 HaJBHUCOKOYACTOTHOMY Jiama3oHl, OCOOJIMBICTIO
SAKOTO € 3HaXOJDKCHHS JIITAJIbHOTO anapary B 30H1 «IPSAMOi BUJIUMOCTI» MOITUPEHHS
pamloXBWib B mpocTopi. ['paHMYHa [adbHICTh MPOBEACHHS TPAHCIALII BIIEO
3QJIEKUTh BlJ] KOHKPETHHX XapaKTEPUCTUK 3aCTOCOBYBAaHUX KOMIUIEKCIB bBrlJIA,
Hamnpukiaa, Ha yactotax 2,4 ['Tu BoHa ctaHOBUTH 01u3bKo 10-15 kM.

[lepBuHHUM 3aBAaHHAM OyAb-KOI CHCTEMH 3B'SI3KY € 3a0€3MeUeHHS
HEOOXITHOT JalbHOCTI 3B'si3Ky. IIpore panbHicTh 3B’a3ky B YKX miamasoni
oOMeKeHa BJIACTUBOCTSAMHU paTiOXBWIb OTMHATH KPUBH3HY 3EMHOI ITOBEPXHI.
Kpusu3zna nmoBepxHi 3eMJi He JO3BOJISIE 3A1MCHIOBATH 3B'SI30K 32 MEX1 TOPU3OHTY IS
YKX niamazony.

Jnsa brJIA, mo mnpamoe s 3a0e3MeUeHHST ONEepaTUBHUX i MiAPO3aUTIB
JCHC makcumanbHa NanbHICTH Bijeorepenadi € KpUTUYHUM mapamerpoM. OaHak
HE0OX1THO, 1100 3B'A30K HE MPOMNaaB HABITh HA OOMEXEHIH BiZCTaH1 IPH MOUTUPEHHI
B TOBITPSIHOMY CEPEIOBHIIL 3 BOJSHOIO Mapoio (TyMaH, XMapH), JIOIIEM, CHITOM Ta
THIITMMU TIEPEIIKOJIaMU, SIKI MOXKYTh MOCTA0UTH CUTHAI.

3anexxHo Big poOodoi ganpHOCTI mosboTiB  brnJIA, sk antena HCY
BUKOPHUCTOBYIOTHCSI a00 aHTeHU 3 BeIuKUM koedimieHTom crnpsmoBanoi aii (KCII),
a6o cmabkocnpsiMoBani aHTeHu. Jlns anten 3 BenmukuM KCJl  HeoOXimHe
BUKOPHCTaHHS OMOPHO-TIOBOPOTHOTO TPUCTPOIO 1 CHUCTEMHU CTexeHHs 3a briJIA, Tak
SIK ITUPHHA OCHOBHOI MEJIFOCTKY JliarpaMH CIIPAMOBAHOCTI TaKMX aHTEH, SIK IMPABHIIO,
menuie 10°.

JlanpHICTB 3B'SI3KY B TOMY YHCJII BU3HAYAETHCS TAKUM MTApaMETPOM aHTEHH SIK
koedimieHT nmocusieHHs, BuMiproeThcsi B dBi. KoedimieHT mocuieHHsT € BaKIMBUM
napamMeTpoM, TOMY ITI0 BiH BPaXxOBYE:
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- 3JaTHICTb aHTEHU (POKYCyBaTH C€HEPril0 TIepefaBaya y HampsMKy
npuiiMada TMOPIBHSHO 3 130TPOMHUM BHUIIPOMiHIOBaueM (isotropic, 3BIJCH IHJEKC 1
dBi);

- BTparTH B caMiii aHTeHi [1,2].

Jlyist 30ibIIeHHsT JATBHOCTI 3B'I3KY BapTO BHOMpPATH aHTEHH 3 MaKCHMAaJbHO
MOXJIMBAM 3HA4YeHHSAM Koe(ilieHTa TOCWJICHHS 3 THX, IO MAXOAATh 34
MacorabapuTHUMH IMapamMeTpaMu Ta MOXKIIMBOCTSIMH CUCTEMH BiZICO3B’SI3KY.

[Tpu BuOOPI YacTOTH IiHIA BiAECO3B’A3KY HEOOXIHO BPaxOBYBaTH TaKOXK
ocnabfieHHS CUTHANly MiAg dYac momupeHHs y armocdepi 3emumi. [ng nmiHid
Bimeo3B'si3ky HCVY-BrJIA ocnabneHHs B aTMocdepi BUKIUKAETHCA Ta3aMU, JOIIEM,
rpajoM, CHIroM, TyMaHoM Ta xmapamu [3]. it po6ounx 4acToT pamiofiHii MeHIe 6
[T ocmabneHHsM y Ta3ax MOXKHa 3HEXTyBaTH. HaitOutbm cuiabHE ociaOJIeHHS
CIIOCTEPITAEThCS Y JI0IAX, 0COOJIMBO BUCOKOI IHTEHCUBHOCTI (371MBax). Y Tadmwmii 1
HaBeaeHO AaHi [1] momo 3racanHs [ab/kM] y jomax pi3HOI 1HTEHCHBHOCTI JJIs
gacToT 3-6 I'T.

Tadoauus 1 - Ocaadaenns pagioxsuib [1b/kM]| y nomax pi3Hoi iHTeHCMBHOCTI
3aJI€KHO BiX YacToTH

PiBens omaais Hacrora, I
3 4 5 6
3 MM/TOJI 0 0 0. 1
(cabKuii) 3107 |.3:107 |810° | .4-107°
12 MM/ O 1 1 3. 7
(oMipHHi) 4107 | 41072 [7-10%  |.1-107°
30 mm/Ton 3 3 10 2
(CHITbHHUI) 6107 | 7107 | .6:102 [ 1-107°
70 MmM/TOTMHA 8 9 28 5
(3111Ba) 7107 | .1-10% |10 7107

I3 Tabn. 1 mMoxkemo 3poOUTH BHCHOBOK, 1110, Hampukiaad, Ha yactoTi 3 IT1g
oclla0byieHHs] curHainy B 37uB1 ckiane Omusbko 0.0087 nb/km, mo Ha Tpaci 100 kM
nactb 0.87 nb cymapnoro ocnabnenss. [Ipu nigBuiieHHi podo4oi 4aCTOTH paaioiHii
ocyiabJyieHHst Jo1iy pi3ko 3poctae. s yactotu 4 ['T1 ocriabiaeHHs y 3711B1 Ha I1H Ke
Tpaci ckiane Bxke 9.1 n1b, a Ha yactotax 5 ta 6 ['Ty — 28 Ta 57 nb BignosigHo. [Ipu
BUKOpucTaHHI bnJIA B MiCIEBOCTSAX, /e YacTO € JOIIl BHCOKOI 1HTEHCHBHOCTI,
PEKOMEHY€EThCSI BUOMPATH POOOTY HaCTOTY pajioiHii Hibk4ue 3HaueHHs 3 [T,

Takum 9UHOM, MOXKHA CTBEPIKYBATH, IO HASBHICTH MEPEIIKOJI, 3yMOBIEHUX
penbeOM MICIIEBOCTI, POCIMHHICTIO, ITIIBHICTIO 320y 10BH, TIOTOJTHUMH YMOBaMH Ta
JDKepellaMy  eJIEKTPOMAarHiTHOTO BUIIPOMIHIOBAHHS OyJe 3HA4YHO 3MEHIITYBaTH
JTANbHICTh BIZCO3B’SI3KYy B PEXHMI peaJbHOTO Yacy. Tomy, 1€ 3yMOBIIIOE
BUKOpHCTaHHS Takux BriJIA mumme juist 3aBIaHbh TOYKOBOTO BiEOCTIOCTEPEKECHHS a00
MPOBEICHHS 1HIIMX POOIT 3 HEBEJIUKOIO JAbHICTIO MOJBOTY.

CIIUCOK BUKOPUCTAHUX /IKEPEJI
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1. C.A. Balanis. Antenna theory. Analysis and design. Fourth edition. John
Wiley & Sons. 2016.

2. Antenna gain. URL: https://en.wikipedia.org/wiki/Antenna gain (mata
3BepHeHHs: 12.01.2022 p.).

V]IK 614.841

MNIABUIIIEHHA PIBHSA BE3IIEKU ITPALIL
I'A3OANMO3AXUCHHUKA TP BUKOHAHHI 3ABJIAHDb B
OBMEKEHOMY IIPOCTOPI

HOpiu ITanuuwiun
JIvgiscokuil Oepoicasnuil ynisepcumem 6e3nexu HeummeoisibHOCmi

[lin 4yac mpoBeNEeHHS MOHTAXHUX, OUYHMCHUX, PEMOHTHHUX, 3EMJITHUX POOIT
JIOW HE 3aBXKIU JIOTPUMYIOThCS HAJEKHUM 4yuHOM [IpaBuii Oesreku mpari mpu
BUKOHAaHHI poOIT B OOMEXEHOMY IPOCTOPi, III0 B CBOIO Yepry MPU3BOAUTH JO IX
TpaBMyBaHHS, a IEKOJIM HABITh JI0 JICTAIHHOTO BUITAJIKY. 37€01IbIIIOTO, I1APO3aiIaMu
JNCHC Vxkpainu npoBOJsTHCS aBapiiHO-PATYBAJIbHI Ta 1HIINI HEBIAKIAIHI POOOTH
(mam - APIHP) [1] B oOMexxeHOMYy TpOCTOpi, a caMe: B KOJIOAS3AX, JTUMOXOJaX,
BY3BKMX TIpoXoJax, B TyHemsx. Takox cmig B3satd 10 yBaru, 1o APIHP
3IIMCHIOIOTHCS Y BEPTUKAIBHIN MJIOMIKHI, TOOTO METOJIOM CIIyCKY Ta M1IHOMY.

Heb6e3neuni unnHuky nipu nposeieHHi APIHP y 3amkHyTHX npocTopax e:

v MOKJIMBICTH HAKOITMUYCHHS Ta30MOMI0OHNX HEOE3MEUHUX XIMIYHIX PEUYOBUH
y BEJIMKUX KOHUEHTpALisAX, BUOYXOHEOE3MeUYHNX Ta OTPYHHUX Ta3iB, SIK HACHIJIOK -
OTpY€EHHS (BTpaTa CB1IOMOCTI) THX, XTO MPALIIOE Y TAKUX 3aMKHYTHX MTPOCTOPAX;

v 3arpo3a BUOyXy a0 MOXexi;

CKJIQJHICTh JOCTYMY PATYBAJIBHUKIB 10 TOCTPAKIAINX;

oOMeskeHa KUIbKICTh Yacy Ha npoBeaeHHs APIHP;

BIPOTIiJIHICTD 3CYBIB (0OBaJIIB) IPYHTY MiJ Yac il y 3eMIISTHUX KOJIOMISI3SX;
pi3Ke TiIHATTS IPYHTOBUX BOJI Ta 3MIIIECHHS K1JI€Ib KOJIOS31B.

[Tpu Bukonanni APTHP B oOMexkeHoMy mpocTopi (KOI0/s1351X) 0COO0BUM CKIIaJT
nigpo3auii JJCHC Ykpainu 3acTocoBye cUCTEMY MOMICHACT, TOOTO PSITYBAJIbHUK, a
SAKIIO B KOJOJAS31 BUSIBICHO KOHIIEHTpAIII0 XIMIYHO HEOE3NMEUHHX PEUYOBHH TO
BUIMIOBITHO Ta30/IMMO3aXUCHUK [2], SIKUM CIYCKa€ThCA B KOJIOJA3b TOBHICTIO
3QJIEKUTH Bl PATYBAJIBHUKIB SIK1 3[IHCHIOIOTH MOr0 CIYCK Ta MiAOM, SIK 300pa)keHo
Ha puc.l.

AN N NN
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PucyHnok. 1 — Cnyck Ta migiioM pATYBaJbHUKA 3 KOJIOAA3S.

Takum unHOM nponoHyeThesi npu BukoHanHi APIHP B oomexxeHoMy mipoctopi
(Ko0135X) JTOJATKOBO 3aCTOCOBYBATH IOXKEKHY PYYHY INTYPMOBY JApaOUHY IS
Herepen0auyyBaHUX CUTYallld Ha MicIll MoAii. BiamoBiaHO, pa3oM 3 TUM ITiABUITUATHCS
piBEHB OE3MEYHMX YMOB Ipalll JiJIsl Ta30JMMO3aXHUCHUKA, SIK 300paKeHo Ha puc. 2.

Puc. 2. 3acTocyBaHHs IITYPMOBOI IPa0MHM MiJ Yac COyCKY Ta miiioMy psiTyBajJbHUKA
3 K0J1051351 (Ka0eIbHUI TyHeJIb)

A Tako, CIiJ B3SITH JI0 YBaru, 1o JOBXKHWHA MITypMOBOi npabunu 4,11m [3], a
BHUCOTA CEPEIHbO CTATUCTHYHOTO OeToHHOTO Kubis 0,9M [4]. BiamoimHo, MoxHa
3MIMCHUTH PO3PaxyHOK, 110 4,11m = 4,5 6eTOHHUX KIJIeIb.

OTxe, T Yac MPOBEACHHS PATYBAJIbHOI OMepailii MOXIUBO Bi3yaJbHO
3MIMCHUTH PO3PAXYHOK, IIOJ0 TIMOWHU Ha SIKIM 3HAXOIUTHCA MOTEPIUIHM, a TaKOX
BUKOPUCTOBYIOUM INTYPMOBY JpaOWHYy pATYBaJbHUK Ma€ JOJAaTKOBHI pPIBEHb
0e3mevHrX YMOB Ipalii B 00MeKEeHOMY MPOCTOPI.

CIIMCOK BUKOPUCTAHUX J7KEPEJI

1. Haka3z MBC VYkpainu Big 26.04.2018 Ne 340 «IIpo 3arBepmxennas CtaTyty
i y HaJI3BUYAWHMUX CUTYaIlisIX OpPraHiB YMNPaBIiHHA Ta HiApo3AuTiB OnepaTuBHO-
PATYBAJIBHOI CITy’KOM ITUBUIBHOTO 3axucTy Ta CTarTyTy Aiil OpraHiB YIpaBJIiHHS Ta
mipo3au1iB OnepaTuBHO-PATYBAIBHOI CITY»KOU ITUBUIBHOTO 3aXUCTY MiJl Yac raciHHs
noxex». Pexxum fgocrymy: https://zakon.rada.gov.ua/go/z0801-18

2. Haxaz MBC Vkpainu Ne 780 Bim 25.09.2023p. «IIpo 3aTBepmxeHHs
MOPSIIKY OpraHizailii poOOTH OpraHiB YIpaBIiHHS Ta MIAPO3/LIIB, 3aKJIajliB OCBITH
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cuctemu JICHC mig gac miarotoBKu 0coO0BOTO CKIIATy, TACIHHS MOXKEX, JTKBiAAIl
HACIJKIB HAJ3BUYAMHUX CHUTyaIllid Ta IHIIMX HeOE3MeYyHuX TMOoaIM B YyMOBax
EKCTpEeMaJIbHUX TEeMIIepaTryp, 3aJWMJICHOCTI, 3ara3oBaHOCTi, pPaJiOaKTHBHOTO,
XIMIYHOT'O 3a0pYTHEHHS Ta 010JIOTTYHOTO 3apayKCHHS.
3. Pexum moctymy: https://nais.com.ua/ua/product/lestnitsa-shturmovka-Ish/
4. Pexum poctyny: https://331.com.ua/ua/zhelezobetonnye-
izdeliya/kanalizacionnye-kol-ca/kanalizacionnoe-kol-co-ks-15-9

V]IK 621.3

AKTYAJIBHI IINTAHHSA CTBOPEHHS, HIEPEOBJIA/ITHAHHA TA
BUKOPUCTAHHS INOKEXHOI TA ABAPIMHO-PSITYBAJIBHOI
TEXHIKH B JICHC YKPATHU

Poman PYBAH, kypcanm Yepracbkozo incmumymy noxicexicHoi besnexu imMeHi
TI'epois Yopnoouns HYI][3 Vkpainu
Bacunv POTAP, k.neo.n., ooyenm, ooyenm Kagheopu mexniku ma 3acooie
yusibHo20 3axucmy Yepkacvkoeo incmumymy nosxcedxcnoi besneku imeni I epois
Yoproouns HYI]3 Vrpainu

B ymoBax cydacHMX BUKIIMKIB, 30Kpe€Ma BOEHHOIO KOH(MIIKTY B YKpaiHi,
MUTaHHA MOJEPHI3alli MOXKEXKHOI Ta aBaPIMHO-PATYBAIBHOI TEXHIKM HAOyBalOTh
KPUTHUYHOI Ba)XJIMBOCTI. MeTa mpoaHai3yBaTh KJIKOYOBI aCMEKTH, SIKI CTOCYIOTHCS
CTBOpPEHHSI, Nepeo0IaHaHHs Ta €()EKTUBHOTO BUKOPHCTAHHS TEXHIYHMX 3ac00iB, a
TaKO0 3aC001B IMBUIBHOIO 3aXUCTY B YMOBAaX BOEHHOTO CTaHy.

VY 3B’43Ky 3 HOBUMH BUKJIMKaMH, JlepxkaBHa ciy»0a 3 HaJ3BUYaAHUX CUTYyaIll
VYkpaian moTpeOye OHOBJICHHS TEXHIYHOTO oOcHamieHHs. [loxkexHa Ta aBapiiiHO-
pATyBaJlbHA TEXHIKA MOBWMHHA BIAMOBITATH Cy4aCHUM BHMOTaM IOJO IIBHIKOCTI
pearyBaHHs, MaHEBPEHOCTI Ta HamiiHOcTi. [lepeoOnaaHaHHS CcTapux MoJemei
TEXHIKH 3 ypaxyBaHHSIM HOBITHIX TEXHOJIOT1H, TaKMX SK aBTOMAaTH30BaHI CUCTEMU
VOpaBIIHHSA Ta 3B’A3KY, € HEOOXITHUM KPOKOM i 3abe3nedyeHHs €(EeKTHUBHOCTI
pATYyBaIbHUX omeparlliid. TexHika moBuHHA OyTH po3po0sieHa 3 ypaxyBaHHSIM YMOB, B
SAKUX BOHA Oy/ie BUKOPUCTOBYBATHUCS. JIerka 1 KOMITakTHa TEXHIKa JO3BOJISE IIBUIKO
nepeMilaTiucsl y Ba)XKOAOCTYIHI palOHM, IO € KPUTUYHO BAXKIMBUM TiJ 4ac
pATYBaJIbHUX onepalliii. 3pyyHi CUCTEMHU YIPABIIHHS Ta aJianTalis miJ1 pi3Hi cleHapii
BUKOPHUCTAHHS TAKOX € BAXKJIMBUMHU aCTIEKTAMHU.

[ToxkexkHa Ta psTyBaJibHa TEXHIKA MOBHHHA OyTH CYMICHOIO 3 ICHYIOUHMMH
CUCTEMaMU Ta TMPUCTPOSIMH, 1100 3a0e3nmeuuTH eQPEeKTUBHY KOOPAMHAINI0 MIX
pi3HUMH CciyxOamu. [HTerpaumis pi3HUX THIIB TEXHIKM J03BOJIIE ONTUMI3YBAaTH
MPOLIECH pearyBaHHsA Ta MiIBUILYE 3arajibHy TOTOBHICTb.

BrpoBamkeHHsT IHHOBAIIIWHUX TEXHOJIOT1H, TAaKUX K JPOHU JJISI MOHITOPUHTY
1 omiHku cuTyamii, cuctemu GPS-HaBiramii Ta aBTOMaTW30BaH1 MMIATHOPMH IJIs
VOpaBIIHHS pecypcamu, JO3BOJISE 3HAYHO TIJBUIIUTH OMEPATUBHICTH i
pATYBaIbHUX TiApo3aiiB. [l TexHosmorii 3a0e3medyioTh MOMKIWBICTH MIBUIKOT
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OIIHKA OOCTAHOBKH, IO € KPUTHYHO BAXJIMBUM B YMOBax OOMEXEHOTO 4acy Ta
pecypciB.

3abe3nedyeHHs pATYBAIbHUKIB Cy4YaCHUMU 3aC00aMU 1HAUBIAYaJIbHOTO 3aXUCTY
OpraHiB JHMXaHHA € W€ OJHMM BaXKJIUBUM aclekToM. Y 3B’S3Ky 3 pHU3UKAMH,
NOB’SI3aHMMHM 3 BUKOHAHHSM 3aBlaHb y HEOE3MEYHHX YMOBAX, PATYBaJIbHUKU
MOBUHHI MaTH JOCTYH JI0 BUCOKOSIKICHUX KOCTIOMIB, KaCOK, JMXaJbHUX arapariB Ta
1HIIKX 3ac001B 3aXUCTy. [HBeCTHIIIT B pO3p0OKYy Ta BIPOBAHKEHHS HOBUX CTaHJIapTiB
g 3aco0iB  1AMBIAYaJbHOTO 3aXHUCTy MOXYTh CYTTE€BO MIABUIIUTH O€3MeKy
0CO0OBOIO CKJIAMy.

BaxxnuBuMH acrekTaMu MOJEpHI3allil € TakoXX (piHAaHCYBaHHSA Ta IMiJATOTOBKA
kanapiB. be3 gocTtatHIX pecypciB HEMOKIMBO 3IIACHUTH 3aKyMiBIIO HOBOI TEXHIKA
abo mpoBecTH ii MoOjepHi3aliio. BaximmBo 3a0e3MeYuTH CUCTEMAaTUYHE HaBYAHHS
pATYBaJbHUKIB, SIKE BKJIIOYAE HE JIMIIE TEXHIYHI HABUYKH, & ¥ TICHUXOJOTIYHY
IJITOTOBKY JIO0 pOOOTH B YMOBAX CTpPECY.

3 ormany Ha BHUIlle3a3HAYEHE, €(PEKTUBHE CTBOPEHHS, MepeoOiagHaHHS Ta
BUKOPUCTAHHSA TMOXEXKHOI Ta aBapiiHO-PSITYBAJIIbHOI TEXHIKM, a TaKoX 3aco0iB
1HUBITyaJIbHOTO 3aXHUCTYy € HEOOXIIHUMH YMOBaMHU JUIsl 3a0€3MeUYeHHS BHCOKOIO
pPIBHS TOTOBHOCTI PATYBaJbHUX IAPO3AUTIB B YKpaiHi. Apjamnramis 10 HOBHUX
BUKJIMKIB 4Yepe3 1HHOBAIlIHI TEXHOJOTi, Halle)XHEe (iHAHCYBaHHS Ta MiJATOTOBKA
KaJIpiB — KIIOYOBI UYUHHUKH, $IKI MOXYTh CYTTEBO MIJABUIIUTA €()EKTUBHICTDH
pearyBaHHs Ha Ha/I3BUYailH1 CUTYallii IK y MUPHHUIA, TaK 1 Y BOEHHHI 4dac.

CIIUCOK BUKOPUCTAHUX JA/KEPEJI

1. 3Bit mpo H/P «IIpoBectn nOCHIIKEHHS Ta PO3POOUTH MPOEKT TUIAKY
NOXKEeKHUX aBTOMOOUTIB Ha 2012-2016 poxkm» — YxpHIIL3 Ne [epxpeectparii
0111U004210. Kuis. — C. 325.

2. CyuvacHni noxexHi aBromo61i./ Sxkoserko F0.®. — M.: Crpoiiizaar, 1988. —
C. 352.

3. EN 1846-2:2001 Firefighting and rescue service vehicles — Part 2: Common
requirements. Safety and performance (TpanHcnopTHi 3aco0M Ui MOXKEKHHX Ta
pATYBaNbHUX MiApo3nutiB — Yactuna 2: 3arayibHi BUMOTH — be3mneka Ta MOoKa3HUKU
SIKOCTI).

4. EN 1846-3:2002 Firefighting and rescue service vehicles — Part 3:
Permanently installed equipment — Safety and performance (TpancniopTHi 3aco0u st
MOXKEKHUX Ta PATYBAIbHMX MiApo3auniB — Yacruna 3. OOnanHaHHs, sKe
BCTaHOBJIIOETHCS CTAI[lIOHAPHO — be3neka Ta MOKa3HUKH SKOCTI).

5. JCTY 3286-95 (I'OCT 26938-95) “IloxkexkHa TexHiKa. ABTOMOOLTI
raciHs. 3arajbHl TEXHIYHI YMOBU .

VIIK 614

AOCTIIKEHHSI CACTEMH YIIPABJIIHHA PO3IIOALIOM
MMOXKEKHOI TEXHIKHM B TEPUTOPIAJIBHI HIAPO3 1IN
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C.B.Pyoaxos, kanouoam mexHiuHux Hayk, 0oyerm, 0oyeHm Kageopu
nooicedicHoi npoginaxmuku 6 Hacenenux nynkmax, HVI[3 YVkpainu,
O, 0.I1putimaxk, 3006y8auxa euwoi oceimu HY1]3 Vkpainu

OnepaTtvBH1 i1 CHIBPOOITHUKIB 1 TMPALIBHUKIB TMOXKEKHO-PATYBATBLHUX
nigpo3aiaie (mam - IIPIT) 1 rapHizony 3arajioM, a TakoX iXHe 3a0e3IeueHHs
Cy4YaCHUMH TOXESKHUMHU aBTOMOO1IsMHU (ITA) (amke yuM HOBIIIUN aBTOMOO1Ib, TUM
MEHIIMA 3HOC BY3JIB 1 JeTayied, M0 3MEHIIy€e KUIbKICTh BIAMOB IMiJ 4ac poOOTH)
JacTh 3MOTY BHUKOHYBAaTH OCHOBHI 3aBAAaHHS y KOPOTIIMA TEPMiH, IO HE TUIBKU
BPATYE JKATTSI JIFOJICH, a ¥ 3MEHIINTH 30MTKHU BiJ MOKexXKi. OHUM 13 HAWBKITUBIIITNX
HAmpsIMiB y Il ASUIBHOCTI € aHalli3 OCHAIICHHS TapHU30HIB Ui YIpPAaBIiHHSA
posnozainom [TA B TepuTopiasibHI MiAPO3IUTH HA PUKIIAA1 ONEPATUBHOT Ta TEXHIYHOT
TOTOBHOCTI i1 OCHAILIEHOCTI X aBTOMOO1JISAMH.

Ha cywyacHomy etami poO3BHUTKY JIIOACTBA BIJOYBAa€TbCsS akKTyadisaiis Ta
BJIOCKOHAJICHHSI YIPaBIIHCHKUX IPOLIECIB Yy PO3TalyKeHill Mepexi aepKaBHHUX
OprasiB. YTpaBIiHHS - 1€ CUCTEMATUYHHM, IUIECIPIMOBAHMUN, CBIJIOMHUI BILIUB
JOJIeN SIK Ha CYCHUIBCTBO 3arajioM, Tak 1 Ha OKpeMi MOTO JIaHKHU (COLialIbHE KUTTS,
BUPOOHMIITBO, EKOHOMIKY), 32 JOIIOMOTOIO0 TI3HAHHS ¥ BUKOPUCTAHHS O0'€KTMBHUX
3aKOHOMIPHOCTEH, a TaKOK MPOTPECUBHUX TEHIECHIIN 3 METO 3a0e3Me4YeHHs Horo
e(heKTUBHOTO (YHKIIIOHYBAaHHS Ta PO3BUTKY.

VYropaBiiHHS - 1€ OJUH 13 HEBIA'€MHHUX IPOLECIB (PYHKIIOHYBAHHS CKJIQIHOL
CUCTEMH, IO JOMOMara€e BUPINIYBATH LTy HU3KY 3aBAaHb. be3 HbOro HEMOKIIMBA 1
nisibHICTE JlepikaBHOT city>kOu YKpaiHu 3 Haa3BUYaHMX cutyaliid. CTpyKTypHI
nigpo3aim JICHC VYkpainun moaHs BeayTh poOOTYy B PEXHUMI '"MOBCAKIEHHOI
TISIBHOCTI", a MOXEX1 MpPU IIbOMY XapaKTEpU3YIOThCS MOHATTAM "HaJ3BUYaiiHa
cuTyalis", OCKUIbKA BOHHM MPHU3BOJATH N0 3arudeii abo TpaBMyBaHHS JIIOJAEH,
3HaYHUX MaTepiaibHUX BTPAT, 3aBAAI0Th LIKOAW HABKOJIHUIIIHBOMY CEPEIOBHIILY.

OIbIlIa KUTBKICTh MOXKEXK CTAETHCS Yepe3 HEOOepeKHE MOBOKEHHS 3 BOTHEM,
a HeoOauHl 1ii, SK MPaBWIO, NPU3BOAATH JO HemepeAdadyyBaHUX HACHIJKIB:
KOJIOCAJIbHUX MaTepiaJIbHUX 30UTKIB, IIIKOJIU 3I0POB'IO Ta 3aruberi JroeH.

Tomy ananiz nmpo6em, 1110 BUHUKAIOTh B YIPABIIHCHKIN MisUIBHOCTI, OCOOJIMBO
M Yac peaiizaili MOBCIKISHHOTO PEXHUMY TOTOBHOCTI TMOXKEKHHUX MIAPO3ILTIIB,
BUSIBJISIE 1Ty HM3KY TPOOJIEMHHUX IMUTaHb: ONEPATHBHE pearyBaHHS Ha BUKIIUKH,
TE€XHIYHA TOTOBHICTH MIAPO3AUIIB YIPOJOBXK Yacy, JOCTATHICTh 3aJy4y€HUX CHUJ Ta
3aco0i1B, iXHe ocHalleHHs. Ha nepuiomy erari BUPIIIEHHS bOTO MUTAHHS HEOOX1THO
BUBYMTH CTATUCTUYHI JaHl PO MOXKEXKI B PI3HUX KpaiHax, MpoaHani3yBaTH 30UTKH,
SIKAX 3aBJAIOTh ITOKEXKI.

[Io BchOMy CBITY € oprasizailii, skl BeIyThb OOJIK JaHUX MPO CTATHUCTHKY
noxex. OaHa 3 HuX MixkHapoIHa acoIrfiallisi OKEeKHUX 1 pATYBAIbHUX CITy>K0. BoHa
OpOKy aHaiizye 27-57 kpain cBity, B skux memkawotsh 0,9-3,8 mapma ocid [1]. V
JOCTIKYBaHUX KpaiHaxX MIOpidyHO Oysio 3apeecTpoBaHo 2,5-4,5 MIIH. TIOXKEXK, SKi
cnpuauHWIM 3arudens 17-62 tuc. ocib, a 3a mepiog 3 1998 mo 2023 pp. xepTBamMu
moxxex craau noHax 1,083 murH ocib [1].
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Oprani3zatiii, o BeIyTh CTATUCTUYHUI OOJIK, HIOPIYHO MyOJIKYIOTh JaHi PO
KUIBKICTh TOXKEXK y PI3HUX KpaiHax 1 CKIaJaloTh PEUTHHT. 3aBISKH I[bOMY MOKHA
OIIIHUTH €(EKTUBHICTh 3aXO0JIB IIOJ0 OOpOTHOM 3 TOXKEKEI B PI3HUX KpaiHax,
BUSIBUTH TEHJCHIIIT MOXKEXHOI 0O0CTaHOBKU. B Hammiii aepkaBi (QyHKIIIOHYE €IUHA
Jep>)kaBHa CHCTeMa CTaTHCTUYHOIO OOJIKY MOXKeX Ta iX HachiakiB. OdimiiHmit
CTaTUCTUYHMM OOJIK HIMX JaHUX 3IIMCHIOE [HCTUTYT AEp)KaBHOTO YIpPaBJIiHHS Ta
HAyKOBHX JIOCTIIKEHbB 13 IIUBUILHOTO 3aXHUCTY.

3a CTaTUCTUKOIO, 3 KOXKXHHM POKOM KUIBKICTh MOXKEX B YKpaiHi Ta 3aruOeinb
JIFOJIeH Ha HUX Ma€ TEHJIEHIIII0 301IbIITEHHS.

Yepes pizke 301IbIICHHS 3HAUYEHb CIIPOTHO3YBATH KUIBKICTh MOMXKEX 1 HACHIIKU
BiJl HUX HEMOXXJIUBO. [IpoTe HeoOXiAHO BpaxoBYBaTH, 110 HACTIAKH BiJ MOXKEX YaCTO
AyXe BEIUWKI HE TUIBKM B MaTeplaJbHOMY IUIaHI, BOHM 3aBJAlOTh KOJOCAJIbHOI
€KOJIOTIYHOI IIKOJM, 3aBJal0Th HE TUIbKM IIKOAM 3JI0POB'I0 JIIOJEH, a i 3a0uparoTh
JIOJICBKI KEPTBU, TOMY, IOCIIKYIOUM MIATPUMKY pillleHb Yy c@epi po3MOoILTy
MOOUTRHUX 3aCO0IB TOXKEKOTACIHHS, BJACThCA 3MEHIIUTH IIKOJYy, 3alodisHy
MTOXKEKAMHU.

[lepepaxoBaHi BHIIE HACIIIKA 3ajeXaTh BIJ ONEPATHUBHOTO MPHOYTTS
MOXKEKHUX TIIPO3AUIIB 10 MICHS BUKIMKY, JTOCTaTHOCTI Ta CIPABHOCTI TEXHIUYHUX
3aco0iB 1 00TaIHAHHS, MOXJIMBOCTI TEXHIKH BIOPATUCS 3 IMOCTABJICHUM 3aBJaHHSM.
Touna peamizaiisi OCHOBHHUX 3aB/laHb, YITKE YIIPaBIIHHSA CHUJIaMH Ta 3aco0amu,
KBaJi(pikoBaHE KEPIBHUIITBO MPOIECOM IOXKEXKOTaCIHHA - BCE 1€ B CYKYIHOCTI
3HU3UTH HE TUIBKU MEepepaxoBaHi BUILEC HACIIJIKHU BiJ] TIOXKEX1, a i 30epeke HE OJIHE
JIIOJICHKE KUTTSL.

Ha 3aruGens mroeit mij 4ac moxex BTISAIOTh P13HI YUNHHUKH, HUKYE HABEIACHO
JIEeSsIK1 3 HUX:

-TI13HE BUSBIICHHS TTOXKEXKI;

-JIOBT'€ CIIITyBaHHS ONEPATUBHUX CIY>KO JI0 MICIISI BUKIIUKY,

-HeBIpHE 1HGOPMYBaHHS PO MICIE TTOKEKI;

-TIOTaHe 3HAHHS PaOHY BUi3/ly ONEPATHBHO-PATYBAIBLHUM IIiAPO3A1IOM;

-JIFOACHKHUH (haKTOP TOIIO.

Crnin BpaxoByBaTH, IO JUCIIOKAIS TOXKEKHO-PATYBAIbHUX MIAPO3ILIIB Y
MEKaX HaceJICHUX IMyHKTaX BU3HAYAETHCS TAKOK YMOBOIO: IMEPIIHMN IIIPO3/IT Mae
MpuOyTH 10 MICIS BUKIIUKY 32 4ac, KUl He mepeBuInye 10 XB., TOJI K y CLIBCHKOI
MICIIEBOCTI 1€ HOpMaTUB 301bIIeHO 710 20 XB.

3a OCTaHHI pPOKM i€ 30UIbIIEHHS MOKAa3HUKIB, aJK€ Ha 3HAYEHHA Yacy
NpUOYTTS TMOXKEKHOIO MIAPO3AUTY BIUIMBAE JOPOXKHS OOCTaHOBKAa, CTaH JOPIT,
BIIJIAJICHICTh 00'€KTa BiJ MICIS JUCIOKAIl MiAPO3AUTy, CTaH aBTOMOOLIs, HOro
MBUJKICTh Ta iHIIE. bauzbko 90 % XKepTB BiA MOXKEX MpUIIAJa€ HA MEPIoJ 0
npuOyTTS MepIIuX NIAPO3AUNB A0 MICUS TNOoXexi. YuMm mBHALE NPHiTyTh
PATYBAJILHUKU, TUM OlIbIlIa HMOBIPHICTh YHUKHYTH KEPTB Mija yac moxkexi. OnHak
HOPMATHBHUHN 4Yac MPUOYTTS MEPIIOro MiApO3ALTy HE BPAaXOBYE Yac MOBIIOMIICHHS
PO TIOKEXKY, a TAKOXK Yac PO3TOPTaHHS CHJI Ta 3aCO0IB HA MICI[ BUKJIIUKY, PO3BIIKY
MOXKEXKi. Y KOMIUIEKC] 3 4acOM MPUOYTTS 3a3HAaYEHI BUIIE MOKA3HUKHU TIPU3BOASATH 10
HE3BOPOTHHMX HACIIIJIKIB.
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Came TOMYy BaxJMBUM (AKTOM, SKHM OIIBIIOI0 MIPOIO BIUIMBAE Ha
MO>KJIMBICTh BUKOHYBATH 3aBAaHHS 32 MPU3HAYEHHSAM, 1€ CTaH CAMUX aBTOMOOLIIB Ta
BUKOPUCTAHHS 1X 3a Mpu3HaueHHSIM. HeBin'eMHOIO CKIIaOBOIO, LIO XapaKTEpPHU3YeE
OCHAIIIEHICTb, € crpaBHICTh [IA. CrpaBHull cTaH (CHpaBHICTb) MAIIMHU CTaH 3pa3Ka
TEXHIKH, 3a SIKOTO BiH BIJIMOBIAa€ BCIM BHMOTraM €KCIUTyaTalliiHUX, HOPMaTHBHO-
TexHIYHUX 1 (a00) KOHCTPYKTOPCBKHX JOKyMeHTIB. CHpaBHICTh TEXHIKU
MOpyHIyeThCcsl 1i BiMOBaMHU. BinMmoBa - 1ie TOAis, IO TOJITaE B TOPYIICHHI
Mpare3aTHOTO CTaHy OJWHHUIN TEXHIKH, 32 SIKOTO BOHA MPUATHA J0 BUKOPUCTAHHS
3a TpU3HAYCHHSIM (OMEPATHBHOTO 3aCTOCYBaHHS), a 3HAYCHHS BCIX MapaMeTpiB
(GyHKI[IOHYBaHHS, IO XapaKTepU3yIOTh 3JAaTHICTh TEXHIKM BHKOHYBaTH POOOTYy 3a
MPU3HAYEHHSM, BiJIITOBIIal0Th BUMOTAM HOPMATHUBHOI Ta TEXHIYHOI JOKyMEHTAIii"
[2].

BigmMoBH TEXHIKM MpU BEACHHI ONMEPATUBHUX i 3 TaCiHHS MOXKEXKl YUHATH
HEraTUBHUM BIUIMB HAa CBOEYACHE BUKOHAHHS 3aBJIaHb 3a MPU3HAYEHHSM MiPO3/I1LTIB
JCHC.

B nepion 3 2021 no 2023 pp. KUIBKICTh BIIMOB 30UIbIIMIACS MIPAKTUYHO B 2,3
pa3iB. 31e0UIBIIOTO MOXKEKHO-PITYBAJIbHA TEXHIKA, KA HAlYacTillle 3a3Ha€ BiJIMOB, -
1€ Ta TeXHIKa, CTPOK CIYOM SIKOT MEPEBUILIMB HOPMATUBHI, OCKUIBKH YUM OUTBIINN
CTPOK CIIY’KOH, TUM OUIBIIINI 3HOC BY3JiB 1 JeTalieid. BiamoBigHO 70 3aKOHOIaBCTBA,
TepMiH ciy:k0u 1A B mepios 3 MOMEHTY BBEJIEHHS B €KCILTyaTallll0 1 0 MOMEHTY
criucaHHsi ctaHoBuTh 10 pokiB. JlochmipkeHHd B I Taimy3i MOKa3aid, IO Ha
TEpUTOpIi KpaiHU OuIblIE IMOJOBHUHM 3 yuciaa ocHOBHUX IIA ekcmiyaTyroThes 31
3HAQYEHHSIMM, 110 TEPEBUIYIOTh II€i TMOKa3HUK. AHali3 aBTOMOOUIIB, SKHi
HEOOXIAHUMN MJI1 JOCIIJPKEHHSI OCHAILEHOCTI TMOXKEKHUX MiAPO3JAUIIB, BigoOpaxkae,
mo mnoHaa 2/3 IIA BUKOPUCTOBYIOTHCS 3 TEPMIHOM CIIYXOH, IO MEPEBUIILYE
noka3HuK y 10 pokiB. Ile 4MHUTH HEraTMBHMI BIUIMB HAa BUKOHAHHS 3aB/IaHb 32
MPU3HAYEHHSM B II1JIOMY.

Came TomMy HEOOXiHE ACTAlIbHE IOCIHIIKEHHS OINEpPATUBHOI Ta TEXHIYHOI
TOTOBHOCTI TMOXEXHUX MIAPO3MA1IIB, a TAKOXK OCHAIIEHOCTI TapHI30HW CYyYaCHUMU
3pa3kaMd TEXHIKM Ta OOJIaJIHAHHSAM Ta iX 3aCTOCYBaHHS B KOMILJIEKCI IIiJl dYac
po3noauty I1A 1 BUBEIEHHS CUCTEMH MIATPUMKH MPUUHATTS PIlIEHDb y JaHIA ramysi
Ha HOBUH SIKICHUI PiBEHb.

CIITMCOK BUKOPUCTAHUX JI’KEPEJI

1. Kannisto, P. Information Exchange Architecture for Collaborative
Industrial Ecosystem /P. Kannisto, D. Hastbacka, A. Marttinen / Inf Syst Front. 2023.
Vol. 22, Pp. 655-670. Pexxum poctyna: https: doi.org/10.1007/s10796-018-9877-0.

2. C.B. PymakoB, 0O.0O. Ilpuitmak. Moxenbs MIATPUMKA YyIPaBIIHHS
pPO3MOMALIOM TIOKEKHUX aBTOMOOUTIB Yy TapHi3oHax YKpainu. Marepianu
Bceykpainchbkoi  HayKOBO-TIPAKTHYHOI  KOH(EpEHIli  CTYAEHTIB, KYypCAaHTIB,
acmipanTiB «Hayka mpo IUBUTBHHIA 3aXUCT SK MUISIX BCTAHOBJICHHS MOJIOJMX BYCHUX.
— Yepkacu. YIIIb im.. I'epoiB Hopunoouns HYI[3 Ykpainu, 2024. C.210-212.
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BOTI'HE3AXHUCHI TKAHUHU: OCHOBHI HAITPAMKHA PO3BUTKY

O. b. Ckopooymosa, 0okmop mexH. HayK, npogecop, npog. kag.
A. M. I'onuapenko, kKano. mexH. HAyK, CMApul. UK. Kag.
H. M. Jlucak, acnipanm
Hayionanvnuii ynisepcumem yuginbnozo 3axucmy Yxpainu, Xapkie, Ykpaina

[Toxxexi Ta 1HIINI HaA3BUYalHI CHUTYyallli € OJHUMH 3 OCHOBHHMX PH3UKIB Ha
BUPOOHUIITBAX, y OYAIBHUIITBI, Ha TPAHCIOPTI Ta B yMOBax BIMCHKOBHUX iil.
[linBumeHHss BUMOT 10 O€3MEeKM B PI3HUX Taly3aX BHpPOOHHITBA 1 cdepax
MOBCSIKJEHHOTO  KUTTS OOYMOBJIOE  aKTyalbHICTh PO3POOKH  BOTHECTIMKHX
TEKCTWJIBHUX MaTepialliB, 3/JaTHUX BUTPUMYBATH €KCTpEMajibHI YMOBH, 30KpEMa,
BHUCOKY TeMIepaTypy Ta BIAKPUTUH BOTOHb. BIOCKOHaNeHHS TEXHOJIOTM Ta
MaTepialiiB JUIsl CTBOPEHHSI BOTHECTIMKUX TKAHUH CIPSIMOBAHO 3HAYHO MIJBUIIUTH
piBeHb O€3IeKH IMEepPCOHAly Ta MIHIMI3YBaTH PHU3UKH TMOMIKO/JKEHHS MaiHa Ta
yCTaTKyBaHHS.

3 KOXHHMH POKOM pO3LIMPIOIOTHCS C(hEepH 3acTOCYBaHHS BOTHECTIMKHUX
TKaHWH. BorHezaxucHuil OJir, BUTOTOBJIEHUN 3 BIANOBIJHUX TKaHUH, € BaXKIUBOIO
CKJIQJIOBOI0 3aXUCTy pOOITHUKIB, 3alHATUX HA BUPOOHUIITBI, OCOOJHUBO Yy
METadyprifiHuxX, Ha@TOXIMIYHUX 1 XIMIYHHMX Tally3sX, LI0 MPalIOTh B yMOBax
BIUIMBY BHUCOKHX TEMIIEpaTyp, 1CKOp, BUOYXOHEOE3MEeUHUX cepeaoBull, Tomo [1].
HoBi Borsecriiiki Marepiail BUKOPHCTOBYIOTHCS Il CTBOPEHHS OLIbII JIETKUX 1
edhexTuBHUX (HOpM  OOMYHIUPYBAHHS  BIMCHKOBOCIIYKOOBI[IB, MOJIIEHCHKUX,
MOXKEKHUKIB 1 MEIUYHUX NpamiBHUKIB. CbhOroAHI 3aCTOCYBaHHS BOTHECTIMKUX
MaTrepialliB MOIIMPHUIIOCS HA TPAHCTIOPT (711 BHYTPILIHIX 03400JI€Hh B aBTOMOOLIIAX,
JiTakax Ta T0i3/1ax), TOTeli, TPOMAJIChKI MICIA 1 JKUTIIOBI MPUMIIIECHHS (TEKCTHIIb
JUISL IHTEP'EPIB 13 BOTHECTIMKMMU BIACTUBOCTSIMH CTa€ HEOOXITHUM JIJIS TTiIBUILICHHS
MOXKEeXKHOI Oe3mneku). BukopucTaHHs BOTHECTIMKMX TEKCTHJIBHMX MaTepialiiB Y
OyIIBHUIITBI Ta O3700JICHHI CcTa€ HEOOXIIHMM JJIs 3aroOiraHHs MacIITaOHUM
MOKEXKaM.

TpanuiiiftHi BOTHE3aXUCHI TKAHWHU, MOMPH iX €(PEKTUBHICTh, MOXKYTh MATH
PSI HEMOMIKIB, TAKUX SIK KOPCTKICTh, TUCKOM(OPT i Yac HOCIHHS, a00 3HMKECHHS
edekTuBHOCTI micast mpaHHd [2]. HoBiTHI po3poOKH cHpsMOBaHI Ha CTBOPEHHS
TKaHWH, $IKI 30epiraloTb CBOI BOTHECTIMKI BJIACTUBOCTI Micisg ©Oararopa3zoBOro
BUKOPUCTaHHS, 3a0€3M€4YyI0Th Kpally MOBITPONPOHUKHICTD, JIETKICTh Ta KOMDOpPT [3-
5].

[Ipy BUPOOHUITBI  BOTHE3AXMCHUX MAaTepiajiB HEOOXITHO BpaxOBYBAaTH
€KOJIOT1YH1 cTaHAapTd Ta BUMOrd. CydacHi TEHJEHLIi CHpSAMOBaHI Ha 3HUKEHHS
BUKOPUCTAHHA TOKCHMYHUX XIMIKATIB Ta MaTepialliB Y TEKCTHJIbHIM MPOMHUCIOBOCTI
[6].

IcHye nekinbka cTpaTeriii BUTOTOBJICHHSI BOTHECTIMKUX TKAHUH:

1. BuxopuctaHHs CremiagibHUX BOJIOKOH, SKI MalOTh MPHUPOIHI BOTHECTIHKI
BiaactuBoCTI [1]. ApoMaTuuHi moiiamian (apamian) Ta MOJAKPUIOBI BOJOKHA [7]
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CTIfiKI 70 BHUCOKHMX TemmepaTyp 1 30epiraroTb CBOi BJIACTUBOCTI HAaBITh MICIA
TpuBasioro Bukopucranus. Kevlar ® DuPont ™ — 1ie TepMocTiiike mapa-apamijHe
CUHTETUYHE BOJIOKHO 3 MOJICKYJISIPHOIO CTPYKTYpOIO 0araTtb0X MiIJIAHIFOTOBHX
3B’s13KiB, AK1 pooisaTh Kevlar® nelimoBipHo MintHUM. Nomex®, Twaron® 1 Kermel®
BUTOTOBJICHO 13 apaMiJHUX BOJOKOH. MOJakpuiioBI BOJIOKHA — 1€ KJac
CUHTETUYHHUX KOIIOJIMEpIB, BUTOTOBJICHUX 3 aKPWJIOHITPUIY Ta 1HIIMX MOHOMEPIB,
TakKMX SIK BIHUIXJOpUA. MoOJakpuiaoBi BOJIOKHA IIUPOKO BUKOPUCTOBYIOTHCS Y
BUPOOHUIITBI OASTY AJIi MPOMHUCIOBUX POOITHUKIB, BIHCHKOBOTO CHOPSKCHHS Ta
MPEAMETIB JOMAIIIHBOTO BXKUTKY 3aBISKH iXHIM CTIMKOCTI J0 BOTHIO, COHSYHOTO
CBITJIa Ta XIMIYHUX PEUOBHUH.

Kepamiuni (HeopraHiuHi) BOJIOKHa HE TOPIOYl 1 MOXYTh 30epiratd CBOIO
¢13uuHy MIIHICTB, @ OTXKE, 1 CTPYKTypy MpH Iy>K€ BHCOKHX TeMIlepaTypax
(>1000°C). KepamiuHi BOTHETPUBHM BCE€ YACTIIIE BUKOPUCTOBYIOTHCS  SIK
HAllOBHIOBAa4Yl B MaTpULAX 3 OpraHiYHUX CMOJ Ui BUCOKOE()EKTUBHHUX
BOTHETPUBKUX KOMITO3UTIB [8].

2. BukopucrtanHs XiMiuHOT 0OpoOku. Jlyisi JesKUX TKaHWH 3aCTOCOBYIOTh
00poOKy XIMIYHUMH PEYOBHHAMHM, IO 301IBIIYIOTH TEPMOCTIWKICTh, CTIMKICTH JI0
OKHCJICHHS Ta MEXaHI4HYy MIIHICTh TKaHuH [9, 10]. Lle Moxke BKIIOYATH MOKPUTTS
TKaHUH (ochHOPBMICHUMU a00 a30TOBMICHUMH CIOJIyKaMH, K1 TpPU HarpiBaHHI
YTBOPIOIOTH 3aXUCHUH 11ap, M0 OJI0KY€ JOCTYN KUCHIO 1 3anmobirae ropinuio [11].

Jlnst 0OpoOKM TKaHWMH YacTO BUKOPUCTOBYIOTHCS XIMIYHI PEAKTUBH, TaKl SIK
nomdocdar amoHII0 a0 aHTUIIPEHW HA OCHOBI OpoMigHUX cronyk. L{i pedoBuHU
MIJBUILYIOTh TEPMOCTIMKICTh TKAHHUH 1 MEPEIIKOKAIOTH iX 3aiiMaHHIo [12].

ABtopamu [13] mpoaHai30BaHO CTpaTerii MOJOBXKEHHS JOBIOBIYHOCTI
BOTHECTIMKOCTI TKaHMH: (1) YyTBOpEHHSI KOBAJIEHTHUX 3B’S3KiB, (2) YyTBOPEHHS CITOK
3MIKMBaHHSA, (3) YTBOpPEHHS HEPO3UMHHUX Yy BOJAlI NPOIYKTIB, (4) BHKOPHUCTAHHS
aAre3suBHUX 1mapiB, (5) moOymoBa riapodoOHMX mapiB Ta (6) I1HTEpKAJIAIIA
AHTUIIIPEHIB Yy BOJIOKHA. Y3arajibHEHO Ta PO3IJSHYTO MPUHLMIINA MPOEKTYBAHHS,
METO/OJIOTIi Ta ICHYIOYl MPOOJEMHU PI3HUX CTpaTEeriii BUTOTOBJICHHS JJisSi HAJlaHHSA
TPUBAJIOT BOTHECTIAKOCTI.

3. Hanotexnonorii. Hanomatepianim 3a0e3nedyoTh BHINUNA PIBEHb 3aXHUCTY,
3MEHIIIYIOUM Bary TKaHWH 1 MOKPAIIYIOUH iX THYYKiCTh. [IpuKiIajoM € HaHOMOKPUTTS
Ha OCHOBI rpadeny, siKi JEMOHCTPYIOTh BUCOKY CTIMKICTh J0 3aiiMaHHSI.

BukopuctanHs rpadeHOBHX HAHOIUIIBOK ab0 BYIJIELIEBUX HAHOTPYOOK ISt
MOKPUTTA TKAaHWH JI03BOJISIE 3HAYHO TMiABUINUTH TEPMOCTIMKICTh Ta 3MEHIIUTH
TEIJIONPOBIAHICTh. Lle mokpalye 3axucT Bl TEIJIOBUX YAapiB 1 MiJIBUILYE 3arajbHy
e()EeKTUBHICTh TKAHUHU.

Hocmimxennss [14] mokazano, 10 BUKOPUCTaHHS BYTJIELEBUX HAHOTPYOOK

(CNTs) Ha moBepxHi apaMiTHUX BOJIOKOH 3HAYHO MIJABHUIIYE IXHIO TEPMOCTIHKICTD.
[licass HaHeceHHs TaKUX HAHOTPYOOK BOJIOKHA JIEMOHCTPYBAJM CTIHKICTH [0
temneparyp Buie 800°C. Lle crano MOXIMBUM 3aBISKA TOMY, L0 HaHOTPYOKH
CTBOPIOIOTH 3aXHCHHM Oap'ep, SKUH 3HIKYE TEIUIOMPOBIAHICTH 1 TIABHUIILYE
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TEPMOCTIHKICTh MaTepiany. Kpim Toro, Taka moaudikaiis HE TUIBKH MOKpAalluia
TETJIOB1 BIACTUBOCTI, ajie ¥ CIpusijia MiIBUIICHHIO MEXaHIYHOT MIITHOCTI BOJIOKOH.

ABtopamu [15] cuHTE30BaHO TIOPUAHI KPEeMHE3EMHI CTPYKTYPH, SIKi JIerOBaH1
dbochopom, 305b-rebp METOJOM, IS IMIABHINCHHS TEPMIYHOI CTaOlLILHOCTI Ta
BOTHECTINKOCTI 0aBOBHIHUX TKaHWH. 3 LI€IO0 METOIO
nietungocdareruntpuerokcucunan  (DPTS) BuxopuctoByBaBcs sik  (ocdaTHHiA
AIIKOKCHCHJIAH y OaratoeTarHiid TeXHOJIOTIi, sika BKIItodana OaraTomapore (Big 1 mo
6) ocamxkeHHs. bararomapoBi TOKPUTTS HAHOCHIM IUISXOM HAMOBHEHHS 3
BUKOPUCTAHHSM 30JiB, M0 MICTATh BIAMOBIAHI MOJSPHI  CITIBBITHOIICHHS
norepeHNKa, 0€3BOTHOTO €TaHOJTy, KaTaai3aTopa Ta COSIHOI KUCIIOTH.

[TigBuiieHHs  BOTHECTIMKICTI  OAaBOBHAHOIO BOJIOKHA Ta  3MEHIIUTHU
MTOTIKO/PKEHHS MOT0 MEXaHIYHUX BJIACTUBOCTEH, aBTOpaMH [16] JOCATHYTO MIISTXOM
OJIHOETANHOI paJMKaIbHOI ToJiMepu3allii Oylid CHUHTE30BaHI HOBI HAHOYACTHUHKHU
antunipeny (PFR) na ocnoBi P/Si. V HanouacTuHkM BBeaeHO BiHUI(OCHOPHY
KHCJIOTY Ta TETPAMETHIIIMBIHIIIMCHAIIOKCAH.

4, Iurerpamis OararomapoBux cucteMm. s MIABHINEHHS  3aXHCHUX
BJIACTUBOCTEN YaCTO BUKOPHUCTOBYIOTHCSI OaraToliapoBi CTPYKTypu TKaHuH. KoxkeH
map MOXe€ MaTd CBOI (PYHKI[II0 — OJIUH IIap MOXKe OyTH BOTHECTIMKUM, THIIHMA
CTIMKUM J0 XIMIKaTiB, a Ill€ OJMH MOK€ 3a0e3MeuyBaTh MEXaHIYHUM 3aXHUCT abo
KoM@opT a1 kopuctyaya [17].

HoBi po3pobku B raily3l XiMli, HAHOTEXHOJIOTIH 1 MarepiaJo3HaBCTBA
BIIKDUBAIOTh MOJKJIMBOCTI i1 CTBOPEHHS OUIbII €(EeKTUBHUX 1 JOBLOBIYHUX
BOTHECTIMKUX TEKCTWJIBHUX MarepiaiiB. I[HHOBalii TO3BOJSIOTH PO3POOISTH
OaraTolapoBi MaTepiaiu, Kl He TUIbKU 3aXUIIal0Th BiJl BOTHIO, ajie i 3a0e3MeuyoTh
1HOI BaXJIMBI (PYHKIIi, Taki $SK TEPMOCTIHKICTb, TiAPO(OOHICTh, CTIMKICTH [0
MEXaHIYHUX MOIIKOKEHbD.
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AKTYAJIbHI HUTAHHSI CTBOPEHHS 1 3ACTOCYBAHHSI
ITPOTHUITIOKEKHOI TEXHIKHW 51 HKBIJAII JIICOBUX MTOKEXK Y
MHWPHUU TA BOEHHHUU YAC

B. I. Tosapancokuil, x.m.H., doyenm, JlbgiscoKuil Oepacasnuil yHigepcumem
Oe3nexu HeummeoisibHOCHI

boiioBi il CIpUYMHIOTH PYWHIBHUN BIUIUB HA EKOCHCTEMH, IO MOXKE
MPU3BECTH JI0 TPUBAIUX Ta HE3BOPOTHUX 3MIH Y MPUPOIHOMY cepenoBuilli. DizuyHe
pYWHYBaHHS TPUPOIHUX JaHAmadTiB, 3a0pymHEHHS JOBKULISA, 3HHIICHHS
010p13HOMAHITTS, 3MIHH KJIIMAaTy, 3a0pyAHEHHS BOJOMMHUII] Ta COL1aIbHO-€KOHOMIYHI
HACJIJIKM — OCh III¢ HE BECh OOCSIT HEraTWBHUX HACIHIJKIB, CIIPUUYMHEHUX BIIHOIO B
VYkpaini [1].

[IMogo exocucTem, TO OCOOJMBOI yBaru 3aciyroBye€ 3aXHUCT JICIB BHACIIIOK
OolioBUX i B ymMoBax BiWHU. OCKUIBKM B pe3yJbTaTi apTUIEPIMCHKUX OOCTPLIIB
[UISIXOM 3aCTOCYBaHHSI Pi3HOMAaHITHUX BHOYXOBHX IPHUCTPOIB MOXKE 3aropsiTUCh Ta
3HMIIYBAaTHUCh JIEPEBOCTAH, K HACIIJIOK — ICHYE BHCOKA WMOBIPHICTh BUHUKHECHHSI
HU30BHX Ta BEPXOBHUX JIICOBHX TOXKEX HAa 3HAYHUX IUIomax. Pazom 3 TuM Mmoxe
B1I0yBaTUCS ¥ 3aropsiHHA POCIMHHOTO TOKPHBY, IIO CTBOPIOE MIJABHUIICHY 3arpo3y
Mepexoy MOXKexkl B JICOBY, 30KpeMa B MICISIX CKYMYEHHS CyXOCTOIO Ta 3POCTAaHHS
JCOBUX HACA/PKCHb. TOMY BaXKJIMBUM 3aBJaHHSIM SK B MUPHUU, TaK 1 B BOEHHUH Yac,
€ HaJAaro/PKCHHS CHUCTEMH il Ha BWITQJIOK BUHUKHCHHS TIOXKEK B TPHUPOTHHUX
EeKOCHCTEMaxX, fKa MOBHMHHA CKJAJaTh SK 3aXO0Ju 13 3amo0iraHHs BUHUKHEHHIO
MTOKEKaM, TaK 1 3aX0JIH 3 IMOXKEKOTACIHHS.

He MeHm BaxIMBUM acHeKTOM MPOTUIIOKEKHOIO 3aXHCTy JICIB € BHOIp
TEXHIKH JJI51 ToKexoraciHHsa. B Ykpaini cborofHi BUpOOJISIIOTh OKEXKHI aBTOMOO1T
JUISl TACIHHS TMOXKEXK B eKocHucTeMax Taki mianpuemctsa, sk: TOB "IIK Ioxmammaa",
TOB "Kommanis TITAJI" ta TOB "BAJIIJIYC CIIELHABTO" [2]. IloxexHi
aBTOMOOWII JUIsl TAaCIHHS CaMe€ JIICOBUX TMOXEX MPECTaBICHI MPWIYIIbKUM 3aBOJIOM-
BUPOOHHMKOM, 1 BOHU HE XapaKTEePU3YIOThCs IHHOBAIIMHUMU TE€XHIYHUMHU PIIIEHHSIMU
y cbepl TNPOEKTyBaHHS Ta  KOHCTPYIOBaHHS  TaKOro BHUAY  TEXHIKH.
Hadinommupenimumu 3anummaiotbes aBromobiuni  AITJI-40(131)266 (moaepHizaiis
All-40(131)137A), sKi yKOMIUIEKTOBaHI JOJATKOBUM OOJIa[IHAHHAM, TPOTE Ha
ChOTOJIHI  BB@XKAIOTBCA TEXHIYHO-3acTapimumu. ABToMoOUTE  AITJI-10(66)265
BUPOOHMIITBA TI€T ) KOMIIaHIi TaKk0X BUKOPUCTOBYETHCS B MIJIPO3ALIAX JIICOBUX
roCTOJIapCTB, MPOTE XapaKTEPU3YEThCS BIJICYTHICTIO CTal[lOHAPHO-BIAIITOBAHUX
MPWIAJIIB TOKEKOTACIHHS Ta BHCOKOHAIIPHOTO HACOCHOTO YCTAaTKyBaHHsS. binbi
cyqacauM € AJIII-7(55S18)538] — aBTOMOOUIb, SKUW BIANOBIAAE CYYaCHUM
CTaHJapTaM 3 BUTOTOBJICHHS TaKOi TEXHIKH, 00JIaIHAHUI OLIbII TEXHOJOTTYHUMHU Ha
CHOTOJIHI arperaToM MPUBOY Ta TPAHCMICIEIO.

3HayHy mpoOiieMy cKiamae TOW  ¢akT, M0 BHUINCONHCAaHA TEXHIKA
MPUCTOCOBAaHA JIO JIKBIJAIl] JICOBUX TMOXEX y MUpHUU 4ac. [Ipore Big modatky
ITOBHOMACIITAOHMX BOEHHUX i B YKpaiHI MUTaHHS IMOJ0 3aCTOCYBAHHS TEXHIKH
JUTSL TaciHHS JIICOBUX TOKEXK HaOyno 3HaunmocTi. KoiicHi TpaHCHOpTHI 3aco0u —
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aBTOITUCTEPHH — BHUKOPHUCTOBYBAaTH HEOE3NMEYHO 3 OTJSAy Ha HE3aXWIIEHICTh
0Cco00BOI0 CKJIQIy Ta IIaci TPAaHCIOPTHOTO 3ac0o0y BiJl pYWHYBaHHS, HAITPUKIIAI, T
yac Hai3ay Ha Ooenpumacu. bijgbiie Toro, Ha ChOrOJHI KOMIaHii B YKpaiHi He
BUPOOJISIIOTh OPOHBLOBAHY MPOTHUIOXKEKHY TEXHIKY JJIs JIKBIJAIIl JIICOBUX IOXKEXK.
Came TOMy, HE 3Ba)KarOUM Ha HASBHICTh aBTOMOOLUIIB /I TaCiHHSA JIICOBUX IOXKEK,
npo0iemMa iX 3aCTOCYBaHHS B YMOBax BIMHU 0OYMOBIIOE€THCA TaKUMU (haKTOpaMHu:

— (¢opMyBaHHS 3arpo3u JUIsl JKUTTA Ta 370pPOB'S MOXKEKHUX PITYBAJIBbHUKIB,
OCKUIbKM Ha 3aMIHOBaHMX TEPUTOPIAX MIHM Ta 1HIIN BHUOYXOBI MPUCTPOI MOXKYTh
OyTH aKTHBOBAHI IiJ] 4ac Pyxy MOXKEKHOTO TPAHCIIOPTHOTO 3ac00y;

— (hiHaHCOBI OOMEXKCHHS, SKI HE JalOTh IIOBHOIO MIpPOI0 HaJaroJuTH
BUPOOHHUIITBO OPOHBOBAHOI MMPOTUIIOKEKHOT TEXHIKH YKPAIHCBKUMU BUPOOHUKAMU;

— HEJOCTATHS KUTBKICTh MPOTHITOXKEKHOI TEXHIKA HA TYCEHHUYHOMY IIIaci, 110
HalBaXJIMBIILIE caMe JJI1 3aMIHOBAHUX TEPUTOPIi.

I3 BuUIlle 3a3HAYEHHUX ACIIEKTIB yBaru 3aciyrOBY€ OCTAaHHIHM, a caMe CTBOPEHHS
MIPOTUIIOKEKHOT TEXHIKH JIJIsl TACIHHS JTICOBUX MOXKEX Ha TYCEHUYHOMY II1aci, Y TOMY
YuCHIi W Ha 3aMiHOBaHMX TepUTOpisix. He 3Bakaioun Ha HASBHICTH JIEAKUX 3Pa3KiB
Takol TexHIKK B YkpaiHi, 30kpema BIIJI-149, I'TIM-54 Tta I'TIM-72, 111 MaliHu HE
3a0e3medeHi HEOOXIIHUM pPIBHEM 3aXHUIIEHOCTI Ta OpOHIOBaHHS BiJ 3aco0iB
ypaxxenHs. [Ipore, cBITOBUI OCBIJ CBIAYUTH MPO PO3BUTOK TEXHOJIOTIH y cdepi
3aXHUCTY SIK KOJICHOT, TaK 1 TYCEHUYHOI TEXHIKH BiJ CcripaifoBaHHs 6oenpunacis [3].

VY npoBigHux kpaiHax cBity, Takux sik CIHIA, I3painb, ABcTpania Ta iH. yxKe
BUTOTOBJISIIOTHCA 0OMOBI OpOHHOBAaHI MAaIllMHW, BHUCOKUN CTYIIHL 3aXUCTy Bij
ypakeHHs1 OOempuIlacaMu IKUX 3a0€3MeUy€e€ThCs BUKOPUCTAHHIM CIICI[IaJbHUX BHU/IIB
OpOHBOBAHOI CTadl 1 KOMIIO3UTHMX MarepianiB. Came TOMY, 3 HHU3KH TEXHIYHUX
3aBAaHb MO0 BUTOTOBJICHHS MPOTUIIOKEKHOT TEXHIKHU JIJISI TACIHHS JIICOBUX TTOXKEK
B yMOBax BIHHM B YKpaiHl Hacammepesa BaXXJIMBO HAJaroguTH MIKHAPOIHY
CHIBIIPAIll0, TIOKIMKAHY Ha MEPEUHSTTS JOCBIAY Ta TEXHOJOTINA Yy MEepeloBUX KpaiH
CBITY 3 TUTaHb BUTOTOBJICHHSI OPOHHOBAHOI TEXHIKH.

HactynHum ertanmom Moke OyTHM HaJaro/pKeHHS MEXaHi3My MoJIepHi3ailii
BIMCHKOBOT OpPOHBOBAHOI TEXHIKM MiJ TEXHIKY JIJIsi TaCiHHS JICOBUX TOXEXK, IIO0
MaTMM€ Ha MeTi: TepeoOiaJHaHHs OpOHETEXHIKM;, BCTAHOBJICHHS IOTYKHOTO
HAaCOCHOTO YCTaTKyBaHHSI, €EMHOCTEH IJii BOTHETACHUX PEYOBUH Ta JUCTAHIIINHO-
KEpOBaHUX MPUJIAIIB JUI iX MMOJIaBaHHs; TOKPAIEHHS MPOX1IHOCTI, 1 HANBaKIIUBIIIIE
— 3aXMCT O0COOOBOrO CKJIaay Ta Iaci TPaAaHCHOPTHOTO 3aco0y BiJA ypakaroudoi il
Ooenpuriacis.
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CEKLISI 4
«MOHITOPUHT MOTOYHOI'O CTAHY TA ONEPATUBHI 3AXO0/I1
PEATYBAHHS HA HAJI3BUYAWHI CUTYANII Y4 THOUJIEHTH,
MOB’SI3AHI 3 BUKAJIOM (BUJIMBOM) HEBE3IMEYHUX XIMIYHHUX TA
PAIIOAKTUBHUX PEYOBUH»

VIIK 621.039
XIMIYHUI 3AXACT OB’€KTIB KPUTUYHOI IHOPACTPYKTYPH

T'anon FO.K., k.m.H., doyenm Kagheopu cneyianbHoi Ximii ma XimiuHoi
MexHonocii
Cnenyaxcrixos €. /1., K.m.H., Ooyenm, HaYaIbHUK Kagedpu cneyianvHoi ximii ma
XIMIYHOI mexHonoeii
Hayionanvnuii ynisepcumem yuginbHo2o 3axucmy Yxpainu

XIMIYHMM 3aXUCT O0O0'€KTIB KPUTHYHOI IHPPACTPYKTYpU € BAKIMBOIO
CKJIAJIOBOIO HAIIOHAJBbHOI Oe3nmeku Ta OO0OpOHU OyAb-iKOi PO3BUHEHOI KpaiHW,
OCKIJIbKH TaKl 00'€KTH BKJIIOYAIOTh B c€0€ €HEpreTUYHI YCTaHOBKH, BOJIOIIOCTa4YaHHs,
TPAHCIOPTHI MEpEeX1 Ta IHIIl CHUCTEMH, Bl (PYHKIIOHYBAHHS SAKUX 3aJIEKUTh
HaJIeKHE JKUTTA CyCHUIbCTBA. 3arpo3a XIMIYHUX 1HUUAEHTIB, 110 MOKE BUHUKHYTH SIK
BHACIIIJIOK TEXHOTEHHUX aBapiil, Tak 1 4epe3 BIWCHKOBI il Ta TEPOPUCTHYHI aKTH,
poOUTh HEOOXITHUM 3aMpPOBAKCHHS €(DEKTUBHUX 3aXOJIB JJIA MOMEPE/KEHHS Ta
JIKBIJIAIi1 HACIIIKIB BUKH/IIB a00 BHJIMBIB HEOS3MEUHNX XIMIYHUX Ta PalOaKTUBHUX
peuoBuH [1].

[Tin 3axucToM KpUTUYHOI 1HGPACTPYKTYPH PO3YMIIOTh YBECh KOMIUIEKC
3aX0/iB, peai30BaHM B HOPMATHUBHO-TIPABOBHUX, OpraHi3alliiiHUX, TEXHIKO-
TEXHOJIOTTYHUX THCTPYMEHTAX 3amo0iraHHs 3arpo3, 3HWKEHHS PU3UKIB Ta YCYHECHHS
Bpa3JIMBOCTEN, MIHIMI3alli HACTIAKIB Ta BIJHOBJICHHS KPUTHUYHOI 1HPPACTPYKTYpH Y
BUIMAJIKy HAJA3BMYaHUX cHUTyalld (300iB, aBapiii TOIIO), fAKI CHOpPSIMOBaHI Ha
3a0€3MeUeHHs] 3aXUIIEHOCTI (OXOpPOHM), O€3MeKHM Ta HAJIEKHOTO (DYHKIIIOHYBaHHS
yCiX 11 eJ1eMeHTIB - 00 €KTIB, CUCTEM, MEPEXK (Aasli CKOPOUEHO — 00 €KTIB) - B YMOBAX
MHPHOTO 4acy [2].

[ine 3axucTy KPUTHUYHOI 1H(PACTPYKTypu TONSArae B  HEJOMYIICHH]
pYWHYBaHHS UM 3aBJaHHS HEBUIPABHOI LIKOJHU, MPUMHHEHHS (YHKIIIOHYBaHHS a0o
BTpaTH KOHTPOJIO HaJa OO0 ’€KTaMM KPUTHUYHOI 1H(PPACTPyKTypu BHACTIAOK i
YUHHUKIB TEXHOTEHHOTO, MPUPOJHOTO, COLIAIBHO-TIOITUYHOTO Ta BOEHHOTO
XapakTepy, abo ix koMOiHaIii.

OCHOBHI MPUHIUNNA TOOYAOBH CUCTEMHU 3aXHCTY KPUTHYHOI 1HPPACTPYKTYypH
chopMyIbOBaH1, BUXOASUU 13 3HAUYIIOCTI 3aXUCTY KPUTUYIHOI 1HPPACTPYKTYpH IS

128



3a0e3MeyeHHs] HalllOHAJIbHOT Oe3MeKku cydyacHoi JepxkaBu. llpuHIunu, Ha SKUX
MOBUHEH OYIyBaTHUCS TaKUW 3aXUCT, MAIOTh CTPATErTYHUM 0€3MEKOBUN KOHTEKCT.

Jlo OCHOBHUX TpHUHIHUIMB (opMyBaHHS (TOOYIOBH) 3aXUCTy KPUTHYHOI
1H(dpacTpyKTypu B YKpaiHi CIij] BITHECTH MepeiueHe HIDKYE.

[TpuHIMTT KOOPUHOBAHOCTI 3yCHJIb, III0 O3HAYAE:

- 3rOJUKEHUW  PO3BUTOK HOPMATUBHO-TIPABOBMX, OpraHi3alliiHUX Ta
ayKOBOTEXHOJIOTTYHUX 1HCTPYMEHTIB, MPU3HAUYCHUX JUIsl BAKOHAHHS 3aBJIaHb 3aXUCTY
KPUTHUYHOT IHPPACTPYKTYPH;

- IJJaHyBaHHA Oe€3MeKd Ha HAI[lOHAJbHOMY pIiBHI, BHUXOISYH 13 3aXHUCTY
HAI[IOHAIFHUX 1HTEPECiB, NUIAXOM CTBOPEHHS MEXaHI3MIB BIUIMBY Ha CTaH
3aXUIICHOCTI KPUTUYHOI 1HQPACTPYKTYPH;

- ypaxyBaHHS HEOOXIAHOCTI 3a0€3MEUCHHS 3aXHUIIEHOCTI KPUTUYHOI
1HQpacTpyKTypu TpH  IUIAHYBaHHI, BHM3HAY€HHI MPIOPUTETIB Ta  OLIHII
COLIIAJIBHOEKOHOMIYHOT'O PO3BUTKY KpaiHu;

- (DyHKIIIOHYBaHHSI €JMHOTO LIEHTPY OI[IHKKA CTaHy 3aXHUIIEHOCTI KPUTHUYHOT
1HOpaCTPYKTYpH, MPOTHO3YBAaHHSA 3arpo3 Ta OI[IHKA PU3HUKIB IS OO0 €KTIB,
KPUTUYHOI 1HPPACTPYKTYPH;

- YOpaBliHHA YycCiMa HasBHMUMH B JIepKaBl pecypcaMH 3 METOK iX
paIioHaIbHOTO BUKOPUCTAHHS,

- 3aMpOBA/KCHHS HAIIOHAJIBHOT TPOEKTHOI 3arpo3d JIsi KPUTHUYHOI
1H(PACTPYKTYpH Ta OKPEMHUX ii €JIEMEHTIB Ha OCHOBI OI[IHKH 3arpo3 HAIllOHAJIbHIN
oesrerl.

[TpyHIMIT KOMILTIMEHTApHOTO PO3BUTKY, BIJIIOBITHO A0 SKOTO 3aIpPOBAKEHHS
KOHLIETILIT 3aXUCTY KPUTUYHOI IHPPACTPYKTYPU MA€ 3IIHCHIOBATUCS LUISIXOM:

- TOCTYMOBOTO BIIPOBAKCHHSI HOPMATHBHO-TIPABOBHX, OpraHi3allifHUX Ta
HayKOBO-TEXHOJOTTYHHX 1HCTPYMEHTIB, Ha OCHOBI AKHAX MOBUHHI
BJIOCKOHATIOBATHCS 3aco0M Ta 3aXxoAu 13 3a0€3MEeUeHHs 3axUCTy Ta Oe3NeKu
KpUTUYHOT 1HDPACTPYKTYPH.

XiIMIYHMM 3aXUCT KPUTUYHOI 1H(MPACTPYKTYpH TOBMHEH Oa3yBaTHcCs Ha
KOMIUIEKCHOMY MIJXO/Il, SKMK BKJIIOYA€ SK MPEBEHTUBHI 3aXOJH, TaK 1 ONEpaTHBHE
pearyBaHHs Ha HaJ3BW4aiiHI cutryamii. IlIpeBeHTMBHUI piBeHb THiependavae
MOHITOPUHT CTaHy OO'€KTIB 1 MOJIMBUX 3arpo3, BKJIIOYAIOUYHM BHUKOPUCTAHHS
Cy4yaCHMX CHCTE€M KOHTpPOJIIO 3a CTaHOM arMmoc(epH, BOIM, IPYHTY Ta IHLIOTO
cepelioBUIla, B SKOMY MOXYTh OyTH BUSBJICHI HeOE3Me4Hl IIKIJIMBI XIMIYHI
peyoBMHU. MOHITOPUHT 3/IIMCHIOETHCSI HA OCHOBI BUKOPHUCTAHHS CEHCOPHUX MEPEK,
ABTOMATH30BAaHUX CHCTEM OIOBIIICHHS Ta I1HTEJCKTYyaJIbHUX aJITOPUTMIB aHali3y
JaHUX, K1 JO3BOJISIIOTh CBOEYACHO 1IGHTU(IKYBATH TMOTEHILIMHI 3arpo3u. Baxximeum
aClieKTOM IIbOTO TMPOIeCYy € CHIBOpalsd MDK PI3HUMH  BiJJOMCTBaMHM  Ta
MINPUEMCTBAMHU,  SIK1  BIAMOBINANbHI 32 3a0e3medyeHHs Oe3neku  00'€KTiB
1HQpaCTPYKTYypH, a TakoX HalleKHEe 3a0e3MedYeHHs TEeXHIYHUMU 3aco0aMu
MOHITOpUHTY [3,4].

KpiM MOHITOpUHTY, BaXJIMBE 3HAYCHHS Ma€ HASBHICTh YITKHX IHCTPYKIIIN 1
MJIaHIB M y pa3l HaA3BUYAiHOI cutyarlii. Po3poOka Takux TIaHIB BUMAarae
BpaxyBaHHS crenu(iku KOXHOTOo 00'ekTa 1HGPACTPYKTYpH, HOTO pO3TallyBaHHSI,
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TUNy HEOE3MEUYHUX PEUOBUH, IO MOXYTb OyTH 3aifHI, a TaKOX KIJIbKOCTI
HACEJIeHHSI, 1110 MOe ONMMHUTUCS M1 3arpo3010. CucrteMa pearyBaHHs IOBUHHA OyTH
OpraHi3oBaHa TaKUM YUHOM, 1100 3a MiHIMaJIbHUM Yac 3a0€3MEeUnTH JIIKBIIaIli0 abo
MIHIMI3aIi}0 HACIIAKIB XIMIYHOTO 3a0pyaHEHHS. Jl0 KJIIOUOBHUX E€JIEMEHTIB TaKHUX
IJIaHIB BIHOCSTHCS ONEpATUBHE OMOBIIIECHHS HACEJICHHS PO HeOe3IeKy, eBaKyallis
MOCTPaXJAJIUX, 3aCTOCYBaHHS 3aco0lB 1HJIWBIAYaJbHOI'O 3aXUCTy (pecriparopw,
3aXMCHI KOCTIOMH) Ta BHUKOPHMCTaHHS CHELIAIbHOI TEXHIKH [JIs1 HeWTpamizamii
XIMIYHUX peareHTiB [5].

3HAYHOIO YaCTUHOI CHCTEMH XIMIYHOTO 3aXHCTY € MiArOTOBKA NEPCOHATY, 0
Oe3mocepelHbO BIAMOBITAE 3a 3aXUCT KpUTUYHOI iH(QpacTpykTypu. Perymsaphi
HAaBUaHHA 3 IMITaIll€l0 pealbHUX XIMIYHUX 3arpo3 JI03BOJISIOTH ITiIBUIIATH
edeKTUBHICTh [i{ TMpAaliBHUKIB Yy HAJI3BUYAHUX CHUTyallisIX Ta 3a0e3MedyroTh
MaKCHUMAJIbHY KOOPAMHAIII0 MK PI3HMMH BIJOMCTBaMH 1 ciyxk0amu. Okpemo ciif
3a3HAYUTH BAXKJIMBICTH MPOBEJCHHS 1HCTPYKTAXKIB JJIsi HACENECHHS, SKE MPOKUBAE Y
30HI MOXJIMBOTO BIUTUBY XIMIYHOTO 3a0pyJqHEHHA. AJleKBaTHE 1H(QOpPMYyBaHHS Ta
HaBUYaHHS HACEJICHHS MPaBUJIaM MOBEIIHKK B yMOBaX XIMIYHOI HEOE3MEeKHU J03BOJIUTD
3MEHIIUTH  KUIBKICTh  MOCTPAKIAIMX Ta IIBUAIIE BIJHOBUTH HOPMAaJIbHE
GbyHKI1OHYBaHHA 00'€KTIB IHPPACTPYKTYpH MICIIS JIIKBiAaLii aBapii.

HaykoBi nociipkeHHs y rajgy3i XIMIYHOTO 3aXHCTy TMOCTIHHO BEIyTbCS IS
IJIBUIIICHHS €(EKTUBHOCTI 3acO0IB HeHTpaizailii HeOe3MeUHNX PEYOBHH, 30KpeMa
3aBJSIKA BUKOPHCTAHHIO HOBITHIX MaTepialiB Ta XIMIYHUX PEAKIIii, 010 JO3BOJISIOThH
IIBUJIKO 1 OE€3MeYHO 3HEIIKO/KYBaTH TOKCHUYHI pPEUOBMHHU. BoaHodac, mpuiaau
XIMIYHOI PO3BIJKH Ta JO3UMETPUYHOTO KOHTPOJIO, J03BOJISIIOTH BJIOCKOHAIIOBATH
CUCTEMH MOHITOPHHTY 1 MPOTHO3YBAHHS XIMIYHUX I1HUUACHTIB, IO € BaKJIMBUM
HAIPSIMOM JIJTS TTOAAITBIITUX JTOCHTIPKEHD 1 BIPOBAHKCHB Y TTPAKTHKY.

TakuM YMHOM, BIPOBAIKCHHS KOMIUIEKCHOI CHCTEMH XIMIYHOTO 3aXHCTY
00'€KTIB KpUTUYHOT 1HOPACTPYKTYPH MIATBEPKYIOTh BaKJIUBICTD I[LOTO MTUTAHHS HA
MDKHaponHoMy piBHI. JlocBim Takux kpaiH, sk CIIA, Himeuuwna, SmoHis,
JEMOHCTPYE, IO 1HTErpallis HOBITHIX TEXHOJIOTIH, KOOPJIUHAIIS MIX BlJJOMCTBAMH,
peryJsipHi HaBYaHHS Ta 1H(GOPMYBAHHS HACENEHHSA € 3aropykKor e(GEeKTHUBHOTO
3aXMCTy B XIMIYHUX Ta pajialiifHUX 3arpo3. B ymoBax 3pocTaHHsS Tr100adbHUX
3arpo3, TMOB'S3aHUX SK 3 TEXHOTCHHUMH KaTacTpodamu, Tak 1 3 MOXKIWBHUM
3aCTOCYBaHHSAM XIMIYHOI 30p0i MacoBOTro ypaxxeHHs 3 00Ky KpaiHu arpecopa, 3aXHcT
KPUTUYHOI 1H(QPACTPYKTYpPH CTa€ OJHHMM 13 TOJOBHUX MPIOPUTETIB HALIOHATBHOI
Oe3rneku YKpaiHu.
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V]IK 8.14

€BPONEMCHKHUI IOCBIJ OPTAHI3ALIIL HABYAHHS
HACEJIEHHS 111010 A1 ITPU HC

3mara M.IL., nokrop dinocodii, HauanebHuk Kapayay HITPY
3mara f.B., k.T.H., noueHT, noueHt kadeapu GXOP Ta I'TI
byrenko K.O. kypcanTka
Uepkachkuii iIHCTUTYT TIOKEKHOT O6e3neku imeHi ['epoiB Hopuoowmnss HYI3
VYkpainu

Bci icHyroul BUAM HaA3BMYAWHUX CUTYalllil BIIOYBAIOTHCA Ta MOUIMPIOETHCS
yepes Jli Jiroaei abo ix 0e31sIIbHOCTI, TOMY BUPIIIEHHS MPOOJIEMU KOMIIETEHTHOCTI
3 MUTaHb TOXKEXKHOI Oe3MeKH Ta IMBUIBHOTO 3aXHMCTy CTaHOM Ha ChOTOJIHI
3aKkpimieHo sk y KoJekci HUBUIBHOIO 3aXHUCTy YKpaiHM Ta 1HIIMX 3aKOHOJABUUX
aktax. ToMy OJHHMM 3 BaXJIHMBUX CIOCOOIB TOMEPEIKEHHS TSHXKKUX HACTIAKIB
HAJ[3BUYAMHUX CUTYalllil € HAaBYaHHS Ta TPEHYBAHHS TPOMAJISIH CIIOCOOIB 3aXUCTY Ta
ANITOPUTMIB il Y pa3i BAHUKHEHHS HAJ[3BUYAHUX CUTYAIIH.

OpHuM 3 BEKTOPIB pOOOTH JIep>KaBHOI CIYKOM 3 HAJ3BHUYAMHUX CHUTYaIlll €
CTBOPEHHSI YMOB JIJIsl peai3allii B iHTepecax rpoMajissH YKpaiHu NMpaBoOBOi HOPMU B
SKOMY BCTAHOBJICHUN MEXaHI3M HaBYaHHS HaCEJCHHS MisiM y HaJI3BUYAHUX
CUTYAIlisIX.

3rinno 3 HACTJ 5058:2008 «HaBuanHs HaceleHHS [isIM Yy HaJA3BUYAHUX
CUTyaIlISIX» BCTAHOBJIECHO OCHOBHI TOJIOKEHHS IIOAO OpraHizaili Ta MpPOBEICHHS
HaBYAHHS HACEJICHHS MOisIM Yy HaJ3BUYAWHMUX CUTYalisX, MOPSI0K PO3MOIIJICHHS
HACEJICHHS Ha TPYNM HaBYaHHS ISl TMOJAJBIIOT CUCTEMU IIMBUIBHOTO 3aXHUCTY
HAaCEJICHHS Ta TepuTopii. JlaHe MOJ0KEHHS pEerJaMeHTY€e MPOBEJACHHS HaBYaHHS TS
OpraHiB BHMKOHABYOi BJaJAM Ta MICHEBOIO CaMOBpSAyBaHHS, MiAIPUEMCTBAX,
yCTaHOBaX, OpraHi3allisix, HaBYaJIbHUX 3aKJIAJlIB HE3aJeXHO BiJ (OPMHU BIACHOCTI,
K1 HaBYatOThCs HaceneHHs fism y HC 3a miciieM poGoTu Ta npokuBaHHsM [1, 2].
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3aneHO BiJ ydacTi HaceleHHS Y BUKOHAHHI 3aBJaHb IIUBUIHLHOTO 3aXHCTY
HaceseHHs A HaBuaHHA 1M y HC Mae OyTu po3nouieHo Mo rpynam:

- I'pyma A — ocobu KepiBHOTO CKJIajJy LHMBIIBHOIO 3axXHCTy Ta IHIII
YIPaBIIHCHKI KaJpH 1 ¢axiBlli, HA SIKUX MOMIMPIOETHCS i 3aKOHIB YKpaiHu y cdepi
[UBUILHOTO 3aXHUCTY;

- I'pyna b — npaiiBHUKY MIANPUEMCTB, YCTAHOB 1 OpraHi3allii;

- Ipyna B — cTynmeHTu, y4yHI Ta BHUXOBAHIl JONIKUIBHMX HaBYAJIbHUX
3aKJIaIiB;

- I'pyna I — ocoOwu, He 3aifHATI y cpepl BUPOOHUIITBA i1 0OCTYyrOBYyBaHHS.

Jlo rpynu B Hanexars:

- - CTYJCHTH BUIIMX HaBYAIHHUX 3akyafiB [-IV piBHIB akpenuTartii;

- - y4HI, 10 HABYAIOTHCS Y MPOeCiiHO-TEXHIYHNX HaBUaJIbHUX 3aKJIaJax;

- - Y4HI 3araJbHOOCBITHIX HaBYJIHbHUX 3aKJIA/IIB;

- - BUXOBAHIII CTapUIUX IPYIl JOMIKUTHHUX HaBUAJIBLHUX 3aKJIAlIB.

Jo rpynu I' Hanexars:

- - oco0u Tmpane3aTHOTO BIKY, HEe 3aiHATI y cdepi BUPOOHHIITBA Ta
0o0cIyroByBaHHs a00 3aiHSATI 1HIUBIIYAIBHOIO TPYI0BOIO JiSIIEHICTIO;

- - [IGHCIOHEPH, SIKI HE MPAIIOI0Th Ta 0e3pO0ITHI.

Mertoro nHaBuanHs HaceneHHs misMm y HC rpynmu A e€: - HaOyTTS HaBUYOK
CTBOPIOBATH, MMPUNMATH 1 peai3oByBaTH YIPABIIHCHKI PIIICHHS B MEKax MOCAJ0BHUX
00OB'I3KIB MIOJ0 3aIlo0IraHHsg BWHHUKHEHHIO, jJokani3amii Ta mksigamii HC Ta
YVIOPABIIHHS CUJIAMHU 1 3aC00aMH LUBUIBHOTO 3aXHCTY.

Metoro HaBuaHHs HaceneHHs nisiMm y HC rpynu b e - mnpakrtuune
BiIMpaItoBaHHs croco0iB 3axucTy 1 i y HC BIAMOBIIHO 0 CIJIAHOBAHUX PEXUMIB
(YHKLIOHYBaHHS €IMHOI JIEP>KaBHOI CUCTEMHU LIMBUIBHOTO 3aXUCTY; - MIATOTYBaHHS
0COOOBOr0  CKJaAy IMO3AIUTaTHUX CIYy>)KO0O Ta HEBOEHI30BaHUX (POpPMyBaHb
MPAKTUYHUM JISM 1] YaC BUKOHAHHS PATYBAJIBHHUX Ta 1HIIMX HEBIAKIATHUX POOIT Yy
3oH1 HC abo ocepenky ypaxeHHS.

MeToro Ta OCHOBHUMHU 3aBIaHHSMU HaB4YaHHs HacesneHHs aisM y HC rpyn B i
I' €: - BUBYECHHS TIpaBHJI MOBEAIHKM 1 OCHOBHHUX CITOCO0iB 3axmcTy B ymoBax HC; -
dhopMyBaHHS TPAKTUYHUX HABUYOK IOJO 1HAMBIAYyaJIbHUX 1 KOJCKTUBHUX il B
ymoBax HC; - 3acBO€HHSI MpaBuJI KOPUCTYBAHHS KOJEKTUBHUMU Ta 1HAUBITYAIbHUMH
3aco0aMu 3aXHCTy 1 iX MPaKTUYHE BUKOPHUCTAHHS; - HAOYTTS MPAKTUYHUX HABUYOK
HAJAHHA MEPIIOT MEAUYHOI JOTIOMOTHY IMOCTPAXKIATUM.

Hapuanusa nacenenns naisim y HC rpynu B HaBuanHs cTyneHTiB, y4yHIB Ta
BHUXOBAHI[IB JOIIKUIBHUX  3aKjIaAlB  3IIHCHIOIOTH  BIAMNOBIZHO O  BHMOT
(GyHKLIOHATBHOT  OCBITHBOI  migcucTeMu "HaBuanHs 3  nuTanb  Oe3mleKku
KUTTETISUIBHOCTI"  €QUMHOT JIep>KaBHOI CHCTEMH IMBUIBHOTO 3axucty. Ilig dac
pO3pO0JICHHS MporpaM HaBYaHHS HacenaeHHs nisM y HC 1t KO)KHOTO OCBITHBOTO Ta
OCBITHBO-KBaJTI(DIKAIIfHOTO PIBHS OpraHaMH OCBITH OOOB'S3KOBO Ma€ TependadeHo
HEOOXITHUN MIHIMYM: - JIJISl CTYJICHTIB - IIOJ0 YNPaBIIHHS IIUBUIBHUM 3aXHUCTOM Ha
OCHOBI mpodeciHHUX 3a7ad, 10 BUPIMIYIOTbCS KepiBHUKAMU Ta (haxiBIAMH
MIIIPUEMCTB, YCTAHOB, OpraHi3ailiifi BIAMOBIIHO /0O Tally3€BOrO HAMPSMKY; - JUIsI
VYHIB 1 BUXOBAHIIIB JOMIKUIFHUX 3aKJIAJIIB - MIOA0 MPaBUJ KOPUCTYBAHHS 3aco0amMu

132



3aXUCTY, 0e3MneyHoro nepedyBaHHs B HABKOJIMIIHBOMY CEPEIOBHUILI Ta 3aCBOIOBAHHS
HUMHU €JIeMEHTapHUX, JOCTYIHUX BiKy HOpM noBeAinku y HC.

Hapuannss wnacenmenns nissMm 'y HC rpymu I' TlpocBiTHULIBKY poOoTy 3
HAceJeHHSIM 3a MICLEM [MPOKUBAaHHS MAlOTh OPraHi3oBYBaTH  JKUTJIIOBO-
eKCIUTyaTalliiiHl OpraHM, CeJMIIHI Ta CUIbChKI pajad, aaMIiHICTparii 00'€KTiB
MiJBUIIEHOT HEOE3MeKH 3a CHPUSIHHS OpraHiB BUKOHABYOI BJIAJU, JO KOMIIETEHII]
SIKUX BIJTHECEHO MUTAHHS IUBLILHOTO 3aXUCTy. KOHCYIbTalliHI TYHKTH MalOTh OyTH
CTBOpEH1 IPHU KHUTIOBO-EKCILTyaTallIiHUX OpraHax, CeMHUIHUX 1 CIIIbChKUX pagax AJis
OTpUMaHHs HaceleHHAM iHopMalii mpo cTaH Oe3MeKku 3 ypaxyBaHHSM PHU3HKY
BuHuKHeHHs1 HC, a Takox mpo MPOBEICHHA 3ax0/liB 110/10 3axXUcTy Hacenenus y HC:
- cnocobiB iH(opMmyBaHHS 1 omoBimeHHS HacenenHs moao HC; - curnamis
onoBimeHHs HaceneHHs o0 HC; - mopsaaKky yKpUTTS MOTO B 3aXMCHUX CIIOpyAax; -
3a0€3MeUeHHs] HaceleHHs 3aco0aMy 1HAMBIAYaJbHOTO 3aXUCTy; - IIAM i dac
MIPOBE/ICHHS €Bakyallli HaceneHHs. HaceneHHs, sike MpOXXUBa€ B 30HAX BIUIMBY
00'eKTIB MABUIIIEHOI HEOE3MEKH Mae OTPUMYBATH 1H(OPMAIIIIO PO 3aX0JU 3aXUCTY
Ta TpaBWia MOBEIIHKM Yy pa3l aBapiil uepe3: - JIOKAIbHI CHUCTEMH OMOBIIICHHS
00'€KTIB MiBUIIEHOI HEOE3IEKH; - MaM'ATKH; - Y4acCTh Y BIAIPAI[IOBaHHI MPAKTUYHUX
HAaBMYOK IMiJI Yac NPOBEJICHHA Ha 00'€eKTax MIABUIICHOI HEOE3MEKU HaBYaAIbHO-
TPEHYBAJIbHUX 3aHATh. JJIg 3a/I0BOJICHHS MOTPEeO CaMOCTIMHOTO BUBYEHHS 3MICTY
3arajgbHOI Tporpamu HapuanHs AisiMm y HC rpymam oci, ski He 3aiHATI Y cdepi
BUPOOHMIITBA Ta OOCIYrOBYBaHHS 1 IMEHCIOHEpaM, BUAAIOTh IMOCIOHUKHU, 3 SIKUMHU
PO3MOBCIOJKYIOTh TNaM'ATKM Ta I1HIIMM JpPYyKOBAaHWU HaByYajIbHO-1H(OpMAaIITHUN
Marepiall, a TAKOK CTBOPIOIOTH BIJICO- Ta €JIEKTPOHHY MPOrPAMHY MPOTYKIIIIO.

Jlo movyaTKy MOBHOMACIITA0OHOTO BTOPTHEHHS B PI3HHUX TpymHax IMPOBOIUATIUCS
BIIMOBIHI 3aXO/H, aJie CbOTOJCHHS JUKTY€ HOBI BUMOTH, TEPII 32 BCE IMiABUIIUBCS
piBEHb MIHHO1 HEOE3IeKH, pajlaliifHol Ta XIMIYHOI HeOe3neku. ToMy HeoOX1IHICTh
PO OMpaIfOBaTH BCl MOKJIMBI aJITOPUTMH il BPaXxOBYIOUYH 1 BIKOBY KaTeropiro,
comiasibHy cepy Ta B MIBUJIKUX YaCOBUX IHTEpBajdaX HABUUTH SIK HAWOLIBIITY
KUIBKICTB JTFOJIEH.

CIIMCOK BUKOPUCTAHUX JIKEPEJI
1.Hakaz MOH Ne 974 Big 15.08.2016 p. Ilpo 3arBepmxkenns IlpaBun
MOXKEIKHOI O€3IMEeKH /71l HaBYaJIbHUX 3aKJIaJiB Ta YCTAHOB CUCTEMH OCBITH Y KpaiHH.
2. Peno3uTopiii HUPKYJSAPIB Fr€HEPATBHOIO TUPEKTOPA ACNapTaMEHTy JEp:KaBU
I3paimto. Haazsuuaiini npouenypu B cuctemi ocBiTd. 3.01.2019 poky Ne 0155
https://apps.education.gov.il/Mankal/horaa.aspx?siduri=218# To0c256000243

YK 656.073:504.06

OINEPATUBHI 3AXOJU PEAI'YBAHHSI HA HAJ3BHUYAWMHI
CUTYAIIl TPU NMEPEBE3EHHI HEBE3INIEUHUX BAHTAXKIB: AHAJII3
PU3UKIB TA IPAKTUYHI PILIEHHSA

O.B. KpaitHiok, K.T.H., JOIICHT
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Xapxiscokuil HAYIOHATLHUL ABMOMODIILHO-00POIICHIL YHIBepcUumem

[lepeBe3eHHs HEOE3NMEUHMX BAaHTAXKIB € OJHUM 13 HAWOUIBII PHU3UKOBAHUX
BU/IIB TPAHCIIOPTHOI JISUTBHOCTI, 110 BUMAara€e CyBOpOro JOTPUMaHHS HOpM Oe3NeKu
Ta TOTOBHOCTI JI0 ONEPATHUBHOTO pearyBaHHS Ha MOKJIMBI HaJ3BHYaiiHI CUTYyaIlii.
HeOe3meuni BaHTaki BKIIOYAIOTh XIMIYHI, pajiOaKTUBHI, BHOYXOBI Ta TOKCHYHI
PEUYOBHUHHU, OY/Ib-SKE MOUIKOHXKEHHSI 200 BUTIK SIKMX MOE MPU3BECTH JIO CEPHO3HUX
HACJIIJIKIB I 3J0POB's JIt0IeH, HAaBKOJIMIITHBOTO CEpeIoBHINA Ta IHQpacTpyKTypu. B
YMOBaxX 3pOCTal04oro oOCsITry TepeBe3eHb Ta IHTEHCUBHOTO BHKOPHCTAHHS
TPAHCTIOPTHUX IUISAXIB, 30KpeMa aBTOMOOUIbHHX, MUTAHHS MiHIMI3aIlli PU3UKIB TiJ
Jac MepeBe3eHHs TaKuX MarepiaiiB HabyBae 0COOIMBOI aKTyaJIbHOCTI.

3 orisay Ha BHCOKHM pIBEHb PHU3WKIB, TMOB'SI3aHUX 13 IEPEBE3CHHSIM
HeOe3MeYHUX BaHTaXiB, BAXKIIMBO, 00 MpaBoBa 0a3a KOXKHO1 KpaiHu 3a0e3neuyBania
HaJIHHUN MexaHI3M OC3MeKH Ta pearyBaHHS Ha 1HIUIEHTH. Y IIbOMY KOHTEKCTI B
€pponeiickkoMy Coro31 BIpoBa/KeHa Ta i€ €Bpornelicbka yrojaa npo MiKHapOJHE
JIOpO’KHE TIepeBe3eHHs HeOe3neuHnx BaHTaxkiB (ADR), sika BcTraHoBIOE €auHI
CTaHJApTH JJIs1 BCIX KpaiH-ydacHMIb. YKpaiHa, sk mianmucanT ADR, Ttakox
ajanTyBajia CBOi HOPMATHMBHI akTW J0 MUX BUMOr. OjHaK, ICHYIOTh II€BHI
BIIMIHHOCTI Y MPAaKTUYHOMY BIIPOBA/I>KEHHI HOPM Ta PiBHI KOHTPOJIIO.

3akoHonmaBcTBo €C 3a0e3neuye CTPOTMM KOHTPOJIb 3a KIacH(iKaIli€
HEOE3MEeYHNX BaHTAXIB, MAaKyBaHHSAM, MAapKyBaHHSAM 1 TpPAaHCIOPTYBAHHSAM, WIO
JorioMarae 3MEHIINTH PU3HKH MMiJ Yac nepeBe3eHHs. KoxkeH BUJ BaHTaxy Mae OyTu
YiTKO 17eHTU(IKOBaHUM, BIAMOBIIHO 10 HOTO piBHA HeOE3MekH, 10 3abe3nedye
e(eKTUBHE YMpaBIIHHA y pa3l BUHUKHEHHS HaA3BU4YaiHOI cuTyauii. Bomii Ta
TPAHCIOPTHI KOMIIAHIi MPOXOJATH CYBOpPY CepTHQIKAIlil0, [0 TapaHTye iXHIO
3/1aTHICTh HaJICKHUM YHMHOM JAiSITH B aBapiiiHuX ymoBax. KpiMm Toro, BopoBamKeHHs
TEXHOJIOTI MOHITOPUHTY Ta CY4YaCHHUX 3acO0iB KOHTPOIIO 3a TIEPEBE3CHHSIM
HeOe3NeYHUX BaHTAXIB € 000B'SI3KOBUM JIJIs1 KOMITaH1H, 110 MpaIooTh y kpainax €C.

[TopiBusiemo eBpomeiicbki crangaptu (ADR) Ta ykpaiHCBKI BHMOTH.
E€poneiiceki crangaptu ADR (European Agreement concerning the International
Carriage of Dangerous Goods by Road) — e mikHapomHa yroja, sika peryiioe
nepeBe3eHHs HeOE3MEeUHNX BaHTaXKIB aBTOMOOUIBHUM TpaHCIopToM y €Bpori. Bona
MICTUTD JI€TalbHI MpaBWiia Moa0 Kiacudikaiii BaHTaXiB, MAPKYBaHHS, TaKyBaHHS,
TPAHCMOPTYBAHHS 1 HaBYaHHs NiepcoHany [1]. OCHOBHI BUMOTH CTOCYIOTHCSI:

- llominy BaHTa@XIB Ha KJIacu 3ajJeXHO Big piBHI  HeOE3IEeKu
(BuOyxoHeOe3neyHi, TOKCHYHI, PaJil0aKTUBHI TOILIO).

- UYiTKuX BUMOT JI0 MMAKyBaHHS Ta MapKyBaHHS BaHTAXKIB.

- Bumor 1o BoniiB Ta TEXHIYHOTO CTaHy TPAHCIOPTHHUX 3aco0iB (BOAIl
MPOXOJSTH CHelialbHy MIATOTOBKY 1 MalOTh cepTU(diKaTh).

- Texunomoriii MOHITOPMHTY Ta  KOHTpoJt0 (y JEeAKuX  KpaiHax
3aCTOCOBYIOThCS criemianbii GPS-cuctemu a1 BiICTE:)KEHHS ).

- IlnaniB niii y pa3i aBapiit abo 1HITUJEHTIB.

B Vkpaini naitote HamioHadbHI HOpPMH, 30Kkpema 3akoH VYxkpainu "IIpo
MepeBE3CHHS HEOE3MEeUHUX BaHTAXIB" Ta 1HIN HOPMATHBHI aKTH, IO PETYNIOIOTH
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Taki TMepeBe3eHHA. YKpaiHChbKe 3aKOHOJABCTBO, XOua 1 3HAYHOIO MIPOIO
rapmoHizoBaHe 3 ADR, yacTo cTukaerbcs 3 mpoOjieMaMH Ha eTamni MPaKTUYHOIO
BIIPOBA/PKCHHsI. PiBEHb KOHTPOJIIO 32 BUKOHAHHSM HOPM € MEHII CYBOPHUM, WIO
MIJBUINYE PU3UKH TI1J 4Yac mepeBe3eHb. KpiM Toro, He BCl TpaHCIOPTHI KOMIIaHIi
MAaloTh JIOCTYM JO Cy4aCHUX TEXHOJIOT1 MOHITOPUHTY, @ HABYAHHS MEPCOHATY MOXKE
OyTH MEHIII CUCTeMaTru30BaHuM. Lle CTBOpIO€ 10AaTKOBI TPYIHOII Yy BUNIAAKAX, KOJIU
noTpiOHa MIBUIKA Ta €(peKTHUBHA PEaKIlis Ha Ha/I3BUYaliHI CUTYaIIii:

- B Vkpaini Takox € xnacudikaiiis HeOe3MEeUHUX BaHTAXIB, MPOTE MOXKYThb
OyTH €Ki BIAMIHHOCTI B KOHKPETHHUX KaTEropisix ab0 METOaX OI[IHKH.

- IlpaBmna MapkyBaHHS Ta TaKyBaHHS  4YacTO  CHIBOAAAIOTh 13
€BPOMNEHCHKUMHU, alie € HIDAHCH Y cpepl KOHTPOIIIO BUKOHAHHS LIUX HOPM.

- He Bci TpaHcmopTHI KOMIaHIi BHKOPHCTOBYIOTh TaKl > TEXHOJOTI]
MOHITOPUHTY, SIK y KkpaiHax €C (BIICTEXKEHHS TPAHCIOPTY, CUCTEMHU KOHTPOJIIO
CTaHy BaHTaXY).

- IligroroBka BOMIIB MOXE MaTH HWXYMH pIBEHb CTaHAapTHU3allli Ta
KOHTPOJIIO MIOPIBHSHO 3 €BPONEUCHKUMHU NPAKTUKAMHU.

Taxkum 4yuHOM, MOPIBHSHHS 3aKOHOJIAaBUUX HOpM YKpainu Ta €C mokasye, 110
B YKpaiHi € HEOOXIHICTh Yy MOAAJIBIIOMY BJOCKOHAJIIEHHI CHUCTEMH KOHTPOJIIO,
MOKpanieHH1 1HGPaCTPYKTYpH Ta BIPOBAHKEHHI NEPEIOBUX €BPOMEUCHKUX MPAKTUK
JUTS TIIBUILICHHS PiBHS O€3IEKH IIij] Yac MepeBe3eHHs HeOe3eYHNX BaHTaXIB.

OcCHOBHI BIIMIHHOCTI MK €Bponeiicbkkumu ctannaptamu ADR 1 ykpaiHcbkuMu
BUMOTaMU TOJIATAIOTh Yy PIBHI BIPOBAHKEHHS Ta JOTPUMaHHS HOpM Oe3neku. Y
€Bporni cucrteMa NnepeBe3eHHs] HeOE3MeYHUX BaHTaX1B OLIBII CTPOTrO PETrYIIOETHCS 1
KOHTPOJIIOETHCSI, 0COOJIMBO B MUTAHHSIX MOHITOPUHTY Ta pearyBaHHs Ha HaJ3BHYaliHI
cutyariii. €BponenchKi KpaiHu MarTh JOCTYI J0 MNEPEIOBUX TEXHOJIOTIH, TaKUX SK
cucteMu GPS g DOCTIMHOrO BIJICTEXKEHHS pPyXy BaHTaxiB, 1 MIUPOKO
BUKOPHUCTOBYIOTh CEHCOpPU [UIsi KOHTPOJIIO YMOB IepeBe3eHHA. B VYkpaini Taki
TEXHOJIOT1i  BINPOBADKYIOThCS TOBUIbHINIE uepe3 (IHAHCOBI OOMEXKEHHS Ta
HEJ0CTaTHE TEXHIUHE OCHALICHHS.

Ille omHi€0 BaXJIMBOIO BIAMIHHICTIO € piBEHb MiArOTOBKHM TepcoHany [2]. B
€Bporni BOII Ta OmepaTopu MPOXOASAThH CHEIiani30BaHe HaBYaHHS BIIMOBIAHO 0
YITKUX CTaHJAPTIB, M0 TapaHTy€ BHUCOKY KOMIIETEHTHICTh Yy pa3l BUHHKHEHHS
HaJ3BUYAHOI cuTyarii. B Vkpaini miaroroBka yacto Moxe OyTH MEHII
CTaHAAPTU30BaHOIO, 1110 CTBOPIOE MOTEHIU1MHI PU3UKH M1 4aC TPAHCTIOPTYBaHHSI.

KoHTposb 3a 1oTprMaHHSM 3aKOHOJIABCTBA TAKOXK PI3HUTHCA. Y €Bpori icHye
KOpPCTKa CHUCTeMa TepeBipok, mTpadiB 1 CaHKIIH 3a TOPYHICHHS MpaBHII
nepeBe3eHHsT HeOesmeyHMX BaHTaxiB. B VYkpaini, xou HopmaThBHa 0aza
rapMmoHizoBaHa 3 ADR, KOHTpoib 3a BHKOHaHHSIM HOPM MOXE OyTH MEHII
CUCTEeMAaTUYHHUM, 110 TPU3BOJANUTH J0 YACTUX MOPYIICHb.

[adpacTpykTypHI TpoOIEMU TaKOXK 3HAYHO BILIUBAIOTH Ha Oe3meky. Y €Bporri
TpaHCTIOPTHA 1H(PPACTPYKTypa PO3BUHEHA Kpallle, M0 3HUXKYE PU3UKU aBapiid. B
VYkpaini cran nopir Ta iHQpPACTPYKTypu MOXKE CTBOPIOBATH J0JIaTKOBI HEOE3MEKH,
OCOONMMBO TIIJ Yac TIEPEBE3CHHS HEOE3NMEeUYHWX BaHTAXKIB y BijjaleHi abo
BaXXKOJOCTYIIHI PET10HM.
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[IpakTHyHUMU pIMIEHHSAMHA IS TIOKPAIEHHS CHUTYyallii 3 TIePEeBE3CHHAM
HeOe3MeYHMX BaHTaXIB B YKpaiHl MOXKYTh CTaTH KOMIUIEKCHI 3aX0/I1, CIIPSIMOBaH1 Ha
MOJIEpHI3AI[II0 CUCTEMHU O€3MEKH Ta MOCUJICHHS KOHTPOJI0. BaxinBoro CKiIagaoBOIO
Oyne iHTerparlis Cy4yacHHX TEXHOJIOTH, SKI BHKOPHUCTOBYIOTHCS B €BPOINECHCHKHUX
kpainax. Lle mepenbauvae akTuBHimIe BpoBakeHHs cucteM GPS s BincrexeHHs
TPAHCIIOPTY B PEKUMI PEaIbHOTO Yacy, IO JOIMOMOKE ONEpaTUBHINIE pearyBaTu Ha
MOKJIMBI 1HIIMJEGHTH Ta MIJBUIIUTH MPO30PICTh MepeBe3eHb. KpiM Toro, HeoOX1HO
po3BUBATH 1HPPACTPYKTYPY IS HAJSKHOTO OOCIyrOoBYBaHHS Ta TEXHIYHOI
NEPEeBIpKH  TPAHCHOPTHUX 3aco0iB, OCKUIBKM TEXHIYHHM CTaH TPAHCIOPTY
0e3nocepeIHbO BIUIMBAE HA PU3HKH T/ Yac MepeBe3eHHs HEOE3MEUHNX BaHTaXKIB.

BaxnuBo TakoX BJOCKOHAJIMTH CHUCTEMY MIATOTOBKM Ta cepTHdikallii BOaIiB 1
nepconany. lle Mo)kHa [OCATTH MIIIXOM OOMIHY JOCBIIOM 3 €BPOINEHCHKUMU
KpaiHaMM Ta OpraHi3allli HaBYaJlbHUX MPOrpam, skl BIANOBIIATUMYTh MI>KHAPOJIHUM
ctaHaapraM. HaBuaHHS Mae BKJIIOYATH HE TUIBKM TEOPETHYHI 3HAHHS, aine u
MPaKTUYH1 TPEHIHTU 3 pearyBaHHs Ha Ha/I3BUYaH1 CUTYaIIii.

[TokpaiieHHs KOHTPOJIIO Ta IMIJABUINCHHSA PIBHSI BIANOBIIAIBHOCTI 3a
MOPYIICHHS BUMOT OE3MEKH € Ie OJIHUM BaKJIMBUM KpokoM. lle mMoske Bkitouatu
3aMpOBAKEHHST JKOPCTKIIIUX TMEPEBIPOK TPAHCIIOPTY Ta BaHTAXIB, a TaKOX
MOCWICHHSI CaHKIIW MJi1 TOPYIIHMKIB, IO CHOPUSATUME MIJABUIICHHIO 3arajibHOi
JTUCITUIUTIHY Y cepl nepeBe3eHb HEOe3MEeUHUX MaTepiaiB.

CIIUCOK BUKOPUCTAHUX I)KEPEJI

1. Bbyu FO.B., Kpaitntok O.B. AkTyanbHI NUTaHHS O€3MEKU JOPOKHBOTO PYyXY
Ta aHali3 JAOPOKHBbO-TPAHCHOPTHUX Npuroa B YKpaini. HaykoBo-BupoOHHUUI
KypHal «ABTONUIAXOBUK Ykpainm». Oxpemuit Bumyck 277°2023. 30ipka Te3
nomnosinei TpeTboi MiXkHAPOIHOI HAYKOBO-IPAKTHYHO1 KOH(pepeHuii «IlepcnexkTuBu
PO3BUTKY aBTOMOOUIBHOTO TPAHCIOPTY Ta iHpacTpykTypw» 5-7 rpyans 2023 p. C.
98 -102.

2. bensera B.A., Kpaitnrok O.B.HoBi migxomu mo Oe3neku mepeBe3CHHS
HEOE3MEeYHNX BAHTAXKIB ABTOMOOUIBHHM TpaHCHOpTOM Po3ymMHHMIT TpaHCHOpT Ta
IHTErpOBaHI  TPAHCIOPTHI  TEXHOJIOTil:  MDKHApPOJHA  HAYKOBO-TIPAKTUYHA
koH(pepenis», 21-22 muctomana 2023 p., XHAIY.

YK 614.8-052

OIEPATUBHI 3AXOIU PEAI'YBAHHSI HA HAJI3BUYAWHI
CUTYALIL ITOB’AA3AHI 3 BUKNIOM XJIOPY

A.C. Jlecvko, ao ronxkm,
O.B. Kynakos, kanouoam mexHiuHux HayK, OOYeHm,
Hayionanvnuti ynisepcumem yuginornozo saxucmy Yxpainu
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24 mrotoro 2022 poky po3mouaBcsi BIIKpUTHII BoeHHu#M Haman Pociiicekoi
®deneparii Ha YkpaiHy. PU3uk BUHMKHEHHS aBapii 3 BUKHJIOM IIHPOKO 3aCTOCOBHOL
HeOe3MneYHOT XIMIYHOI pEYOBUHHM XJIOP CYTTEBO 301JIBIIIUBCH.

20 cepras 2024 poxky y TepHOMILCHKINA 007aCTi BHACTIIOK 0OCTpiTy 3 OOKY
P® cnamaxHyna moxkexxa Ha MpoMUCIOBOMY 00’ekTi. CriemanicTd BUSBUIN
HICPEBHILICHHS PiBHS BMICTY XJI0py y moBiTpi Big 4 10 10 pasis [1].

Xnop 3HAWMIOB HIMPOKE 3aCTOCYBaHHA. € CHPOBUHOIO [IJI1 BUPOOHUIITBA
MJIACTUKIB, 3 SKMX BUTOTOBJISIOTH 130JIAIII0 ISl KaOENbHOI MPOAYKIIii, BIKOHHOTO
npodifo, NaKyBaIbHUX Ta OyaiBedbHUX MaTepiand. CHpPOMOXKHICTh  XJIOPY
NpUrHIYYyBaTH (EPMEHTHI CHUCTEMH MIKPOOPTraHi3MiB BUKOPHUCTOBYETHCS JIA
3HE3apaXyBaHHsS TMHTHOI BOAM Yy MpPOMHCIOBHX MacmTabax. Takox xiop €
CUPOBHHOIO TPW BUPOOHMIITBI I1HCEKTUIUIIB JjIi OOpPOTHOM 31 MIKIIHUKAMHU Y
CLIbCBKOMY I'OCIIO/IAPCTBI.

XJ0p 3 BOEHHOI TOYKM 30py € OOHOBOIO OTPYTHOIO PEUYOBUHOIO,
BUKOPUCTOBYETHCSI TPU BUPOOHUIITBI OOMOBHX OTPYTHUX pPEUYOBUH (IMPUTY,
¢docreny). Sk 6oiloBa OTpyTHa peuoBHHA XJIOp BHEpIIe OyB 3aCTOCOBAaHUM 22 KBITHS
1915 poky min yac mepmioi cBiToBoi BiiHM Ounst micta Inp (benbris). ['epmanchke
Bilicbko BunycTwsio Outss 180 T xyiopy Ha MO3UINT aHTIIHACHKUX Ta (paHIly3bKHX
BiMichK. [TocTpaxknano 6utst 15000 mroneld, 3 AKUX TpeTUHA TOMeEpIIa.

BnactuBocTi XJI0py J€TalbHO BUBYEHO Ta OMUCAHO B HAYKOBHM Ta HAyKOBO-
MOMYJISIPHIM JTiTeparypi, Hanmpukiaz [2-5].

X110p € OJ1THO-3€JIEHO-KOBTHUM Ta30M 3 PI3KUM 3araxoM. 3anax CpuiMaeTbCs
BiIOyBa€THCS PU KOHIEHTPALiT XJI0py Y TOBIiTPi B Mexax Bix 0,3 Mr/m° 10 3,8 mr/n’.

XJ10p € CUJIBHOIIF0YOI OTPYHHOIO PEUOBHHOIO, SIKa MAa€ 3arajbHO-TOKCUYHY U
MOApPA3HIOIOUY Ji0 HAa OpraHi3M JIIOJUHU, a TaKOXX BHUKIMKAE XIMIYHI OIIKH.
['paHnyHO nomycTHMa KOHIEHTpALis XJOpYy B MOBITPI BUPOOHHWYHUX MPUMILIEHD
nopiBHioe 1 Mr/m®, B atMocdepi Hacerennx myHKTIB - 0,1 Mr/M3, cepeaHbox060Ba -
0,003 mr/m3. KoHLEHTpaList XJI0py Y MOBITPi 6 Mr/M° MPU3BOANTH N0 MOAPA3HEHHS
oprauiB muxanns. Konuenrparis Bix 100 MI/M°® € cMepTENbHO HEGE3MEUHOO IS
KUTTS JTIOAUHU. JJI MUTHOT BOJM MAaKCUMAJIBbHO MPUITYCTUMHUM € BMICT OCTaTOYHOTO
xJjiopy B Mexkax Big 0,3 mr/in go 0,5 mr/m.

XJI0p CHPUYUHIOE Pi3Ke TOJAPA3HEHHS CIM30BHX OOOJOHOK OdYel, BEPXHIX 1
MIMOOKUX JUXATBHUX NUISIXIB 1 JiereHiB. [lepin o3Haku ypakeHHS! XJIOPOM HACTYIIHI:
pi3b B oOuax, CIU30T€Ya, CyXWUH Kalledb, PI3KUH TPyJHUNA OUIb, MOPYIICHHS
KOOpJMHALII] pyXy, OJFOBaHHS.

[MazonomiOHUM xjop y 2,5 pa3u BaXuuil 3a MOBITPS, TOMY Ma€ BIIACTUBICTH
HAKOIMUYYBATUCS Y HU3BKUX JIISHKAX MICIIEBOCTI, MiJBajgax TOUIO0. 3PIHKYEThCS MpU
temrnepatypi minyc 34 °C. BunapoByrouuch y MOBITPI PIOKHA XJIOp YTBOPIOE 3
BOJASHUMHU MapaMyd OUTMH TymMaH. XJOp y XMapl 3HaXOJUThCA Yy CMEpTEIbHUX
KOHIICHTpAIlisAX. XJIOp HAJICKHUTh JI0 CHILHUX OKHCHHKIB. Boyoruii Ximop cpuduHse
CWIBHY KOpO3it0 MeTamniB. HasBHICTH XJIOpYy B MOBITPI MPU3BOAUTH 10 3yMUHKU
JIBUTYHIB BHYTPIIIHBOTO 3TOPSIHHS Ta 1X MOIIKOKEHHS.
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3 OOKy TIOXEKHOI O€3MeKH XJOp € HErOPIoYOK PEYOBUHOK. XJIOp
CIIPOMOKHMUM OKHCJIIOBATH MeTalu (TUTaH, MiJb, aJIOMiHIA, IMHK TOIIO) Ta
HeMeTau (30kpema, dhochop):

Ti+Cl, =TiCl,, (1)
Cu+Cl, =CuCl,, (2)
2Al+3Cl, = 2AICl,, 3)
Zn +Cl, =2ZnCl,, (4)
2P +3Cl, = 2PCl,. 5)

Xnop po3unHIOEThCS y Boji. [Ipu 1iboMy yTBOpIOIOTHCS KuciaoTu coisina HCIl
ta xsopHyBatuctoi HCIO:

Cl, +H,0 <> HCl + HCIO. (6)

Consna kuciiora HCl HanexuTh 10 HAHCHIBHIMINX KKCIOT 332 CBOEIO XIMIYHOKO
AKTUBHICTIO. BIacTUBOCTI COJISIHOT KUCIIOTH CYTT€EBO 3aJI€XaTh BiJl 1l KOHIICHTpAIii y
BOJAHOMY po3uuHi. KoHIleHTpoBaHa KuciaoTa MICTUTh 37% COJSHOT KHCIIOTH.
XnopuyBatucta kuciiota HCIO BiIHOCUTBCS 10 CIA0KUX KUCJIOT 32 CBOEIO XIMIYHOIO
aKTUBHICTIO. BUKOPUCTOBYEThCS K Ae31HDIKYIOUNH 3aciO.

[IporHo3yBaHHA HACHIAKIB HAA3BUYAaWHUX CHUTYyalllil, ONEpaTUBHI 3aXOIu
pearyBaHHsI Ha HaJ[3BUYalHI CUTYyaIlii, OB’ s13aH1 3 XJIOPOM, OCOOJIMBOCTI 3aXUCTy Ha
0CO0OOBOr0 CKJIaay MiAPO3AUIIB ONEPATUBHO-PATYBAIBHOI CIIY’)KOM LHBUIBHOTO
3aXHCTy BiJ HETaTUBHOTO BIUIUBY XJIOPY € aKTyalbHUMHU TUTAaHHAM 3 IOYaTKy
He3aJIeKHOCTI YKpainu [4-8].

['acutn MoOXexy 3a HAsBHOCTI XJIOPY HEOOXIJTHO BOAOK 3 MAaKCHUMAaJbHO
MOX¥JMBOi Bigctani. Cliji OXOJOIKYBaTH €MHOCTI Bojow. [[ns posciroBaHHS
(ocamxeHnHs, 130J141111) MapiB Tpeba BUKOPUCTOBYBATH po3MuiieHy Boay. Hebesmneuna
30Ha Mae Miciie B pajniyci He MeHiie 200 M. Po3aMipu 30HH XIMIYHOTO 3a0pyIHEHHS
VTOUHIOIOTBCS 3a pe3ysibTaTaMd XIMIYHOI pO3BiAKH. Y HeOe3neyHy 30HY
JI03BOJISIETHCSI BXOJUTH JIMIIE B 3aC00aX 1HIUBITYAIbHOTO 3aXUCTy. TpUMaTUCS CIIJ
3 HaBITPSHOTO OOKYy, YHUKATH HU3BKUX Micllb. He Topkatucs mposuToi pedyoBUHHU.
[TorepniiuM Hamatu mepury JONOMOTY. 3adisiTd CIYy>XOW BIAMOBIIHO 10 IUIaHY
JoKami3auii Ta JiKBigalii aBapii Jjisl yCyHEHHs BUTIKAHHS, I€pEKavyyBaHH y CIPABHY
€MHICTb, OTOPOJIKEHHSI MICI[b PO3JIMBIB IPYHTOBUM BaJIOM, HEHTpalli3alii po3JIMBiB.
[Ipubpatu 13 30HM aBapii roproui Mmartepianu. He nomyckatu mnoTparuisiHHS Y
BOJOMMMIIIA, IT1JIBAJIM, KaHAI13aI[lo.

B skocti 3aco0iB 1HAWMBIAYaJlbHOTO 3aXUCTYy CJiJI BUKOPHUCTOBYBATH
130JII0BaJIbHAM TepMorazo3zaxucHuii koctioM IK-TI'3, i3omr0BaibHI Ta30XiM3axHCHI
koctiomu KI-AP “Iwiit”, “PsaryBansauk 3V”, KI-K-M “lOmnitep - M”, “ParyBansHuk
2MVY” Tta aHanoriyHi. 3aco0W 1HAWBIAYaJdbHOTO 3aXUCTy OpTraHiB JTUXaHHS -
130JTI0OBaJIbHI 3aXMCHI JUXaIbHI allapaTy.
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7. CraTyT A1{ OprasiB ympaBiiHHSA Ta HiAPO3aLIiB OnepaTUBHO-PATYBAIBHOT
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26.04.2018 Ne 340..

8. MeTtoauka TPOTHO3YBaHHS HACTIIKIB BWINBY (BUKHIY) HEOE3MEYHUX
XIMIYHUX PEYOBHH MiJl Yac aBapiil Ha XIMIYHO HeOe3MeyHuX 00’€KTax 1 TPAHCIOPTi:
Haxkaz MBC Bix 29.11.2019 p. Ne 1000.

JOCJIIIZKEHHA ITPOLECIB XIMI‘jHOi HEWTPAJIBAIII XJIOPY
ITPU OCA/’KEHHI ABAPIMHOI'O BUKN Y

Jlecvko Anopiti Cepeitiosuy,ad tonkm,
Kynakoe Onee Bikmoposuy, kanouoam mexHiuHux Hayx, 0oyeHm,
cmapuiuti HayKo8utl CRispoOIMHUK HAYKOB020 BI0OINY 3 NPOOAEM YUBITbHOZO
3axucmy ma mexHo2eHHO-eK0I02IUHOI be3neKu HayK080-00CIIOH020 YeHmpY,
Hayionanvnuti ynisepcumem yusinornoeo saxucmy Yxpainu, m. Xapkis

Xnop 3HAWIIOB WIMPOKE 3aCTOCYBaHHS y MPOMMCIOBOCTI Ta mMoOyTi. €
CHUPOBHUHOIO 11 BUPOOHUIITBA TOJTIBIHUIXJIOPUY, TUTACTHKIB, 3 SIKUX BUTOTOBJISIIOTH
13071511110 711 KaOeapbHUX BUPOOIB, BIKOHHHM Tpo(diib, MakyBajdbHI Ta Oy/iBENbHI
Marepiaay Tomo. BHUKOpHUCTOBYEThCS TpU BHPOOHHIITBI 1HCEKTHUIHMIIIB (30Kpema,
reKcaxjopany) Juisi OOpoTbOM 31 MIKIJHUKAMH Y CLIBCBKOMY TOCIOJAPCTRI.
XJopyBaHHS €  HaWOLIBII ~ PO3MOBCIOKEHUM  CIIOCOOOM  TIPOMHUCIIOBOTO
3HE3apakKyBaHHS MUTHOI BOAM (IPYHTYETHCS HA CIIPOMOKHOCTI XJIOPY MPUTHIYYBaTH
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(bepMeHTHI CHUCTEeMH MIKpOOprauizmiB). [Insi muTHOI BOAM MPHUIYCTUMHUM € BMICT
OCTaTOYHOIO XJI0py y nuTHIH Boji 0,3+0,5 mr/m.

3 BOEHHOI TOYKU 30py XJIOp € OOHOBOIO OTPYTHOIO PEYOBMHOIO, a TaKOXK
BUKOPUCTOBYETHCS TIPY BUPOOHUIITBI OOMOBUX OTPYTHUX PEUOBHUH, 30KpeMa, IMPUTY
Ta ¢ocreny. Sk 60ioBa OTpyTHA peuOBMHA XJIOp BIEpIle OyB 3aCTOCOBAHUM Mij Yac
nepiioi cBiToBoi BiHM. 22 kBiTHA 1915 poky 61ns micta Inp (benbrist) repMaHchbKi
XiMIUH1 Bilicbka BunycTuiaud Oinsg 180 T Xxjopy Ha TO3UIII aHTIIMCBKHX Ta
dpaniy3pkux Biickk. [TocTpaxkaano 6ims 15000 momeit, 3 skux 6t 5000 momepim.

[[Iupoke 3acTOCyBaHHS XJIOPY OOYMOBIIIOE BITHOCHO YacTe BUHUKHCHHS
aBapiii 3 Horo Bukuaom. 24 xoBTHS 2010 poky Ha ckmami xJjopy JlecHSHCHKOT
BojonpoBigHoi  craHmii BAT «AK «KwuiBBomOKaHam» CTaBCS BUKHA XJIOPY VY
nmpuMileHH1 TaHKiB xjopy [1]. Ham3Buyaitna cutyariis crajacs mpu 37UBI XJOPY 3
LMCTEPHU Yepe3 BIAKIIOYEHHS OJHOTO 13 1BOX KomipecopiB. 03 BepecHs 2018 poky B
JloBrinnieBcbkoMy paiioni wmicta Kpusuit Pir Ha Teputopii mianpueMcTBa
«KpuBbacBookaHa» BUHUKIIA MacllITaOHa aBapisi 3 BUTOKOM XJopy [2].

[lix d9ac mepenMBaHHA PIAKOrO XJIOPY 3 TaHKa eMHicTIO 96 M° y
TPaHCIOPTYBaIbHY €MHICTH 00'eMoM 0,8 M® Ha 3aCyBILi MiK TAHKOM i €MHICTIO He
BUTPUMAB YIIUIbHIOBAY, 10 COPUYUHUIO BUTIK 25-30 kr xyopy. BrumB xjopy Ha
OpraHi3M JIIOJIMHH BITYyBaBCS Ha BIICTaH1 AEKUIBKOX KIIOMETPIB BiJ MicTa aBapii. 28
mororo 2019 poky y mrati Anadama (CIILIA) cTtaBcs BUTIK XJI0py Ha MiANPUEMCTBI 3
BojionoctayanHsg Birmingham Water Works, rocmitamizoBani monam 50 oci6 [3].
[Tpuuunoro BuTOoKy B Birmingham Water Works Ha3uBarOTh BUIIQIKOBE 3MIIIYBaHHS
HATPIIO TIMOXJIOPUTY (B11OUTIOBaY) 1 cynbdaty 3amsa. 01 rpynns 2021 poky B Oneci
Ha TEPUTOPIi MIANPUEMCTBA CTABCS BUTIK XJIOPY BHACIIAOK PO3repMeTU3allii €EMHOCTI
o0'emom 800 mitpiB [4]. dns jmokamizamii aBapii OyJ0 MOAaHO BOJY PO3MUIECHUMU
CTPYMEHSIMH [IJI1 OCAJDKEHHS TapiB XJIOpY. PATyBadpbHWUKHM Haknmaid OaHAaX Ha
€EMHICTb, 110 PO3TEPMETU3YBAJIACS.

24 mortoro 2022 poky po3IMOdYaBCs BIIKpUTHUN BOEHHUU Haman Pociiicbkoi
®deneparii Ha Ykpainy. PU3uk BUHUKHEHHS aBapiil 3 BUKHAJOM IIUPOKO 3aCTOCOBHOI
HeOe3MeyHOT XIMIYHOT PEUOBUHHU XJIOP CYTTEBO 301IBIIIUBCS.

Xnop — OJIIHO-)KOBTO-3€JICHUI Ta3 3 XapaKTepHUM 3amaxoM (CrpuilMaHHS
3amaxy BiZOyBaeThCs HpH KOHIEHTpamii B Mexax 0,3+3,8 Mr/m°, Ge3medHoro
MAKCHMAaIbHO TPHUIYCTHMOIO € KOHIEeHTpamis 5 mr/m°). Tasomomi6uuii xmaop y 2.5
pasu BaXXYHWi 3a TIOBITPS, TOMY Ma€ BIIACTHBICTh HAKOMHYYBATHUCS y HHU3BKUX
TUJSTHKaX MICIIEBOCTI, MiJIBajiaX TOIIO. 3pIKYEThCS Tpu TemmepaTypi Minyc 34 °C.
BunapoByrouuck y moBiTpl piIKHUiA XJIOp YTBOPIOE 3 BOASIHUMH Napamu OUIHI TyMaH.
XJop y Xmapi 3HaXOJUTBCSA Yy CMEPTEIbHUX KOHIICHTpAIliAX. XJIOp HaJICKHTh 0
CUJIBHUX OKMCHUKIB. BOJOTHI XJIOp CIPUYMHSIE CHIIbHY KOPO3110 OIBIIOCTI METAIB.
HasBHicTh XJIOpy B MOBITPI NPU3BOAUTH A0 3YNUHKHU JBUTYHIB BHYTPIIIHBOIO
3rOPSIHHS Ta 1X MOIIKOKEeHHS [5-8].

X70p € CHIIBHOIII0U0I0 OTPYWHOIO PEUOBUHOIO, sIKA MA€ 3arajibHO-TOKCHYHY U
MO/IPA3HIOIOYY JIIF0 HA OpPraHi3M JIFOJIMHM, & TAaKOXK BUKJIMKAE XiMivHI omiku. [lepmri
O3HAKH YpaXKeHHS — PI3KUMA TPyAHUN Olb, TOPYIICHHS KOOPJAWHAINI pyXy, pi3b B
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ouax, CIM30TeYa, CyXHil Kaieiab, OJFOBaHHA. XJIOp CIPUUYUHIOE Pi3Ke MOJPa3HEHHS
CIIM30BHX 00OJIOHOK OYeH, BEpXHIX 1 IMTMOOKUX JUXATbHUX IUIAXIB 1 JIETEHIB

3 TOYKH 30py MOKEKHOT HEOE3MEKH € HETOPIOUOI0 PEYOBUHOIO. € OKUCHUKOM.
baratro meraniB Ta HeMeTaniB (TUTaH, MiJb, allOMiHIHA, HUHK, (ocdop TOIIO)
CIIPOMOJKHI1 TOPITH B aTMocdepi CyXoro i BOJIOTOTO ra3y XJIop.

Xiop 30epiraeTbcsi B CHElIAJIBHUX pe3epByapax ab0 3aKauyeThCsS B CTaJICBl
0aJlOHM BHCOKOTO THUCKY. baloHUW 3 piIKUM XJIOPOM TiJl THCKOM MAalOTh CIeIliabHe
(bapOyBaHHS — 3aXMCHHUI KOJIp 13 3eeH00 cMyToro. [1i7 yac TpuBamoi ekcruryaTartii
OaJoHIB 13 XJIOPOM y HHUX HAKOMHUYYETHCS HAI3BHUAWHO BUOYXOBHI TPUXIIOPHUT
a30Ty, 1 TOMY 4Yac Bij 4yacy OaJloHH 3 XJIOPOM MArOTh MPOXOIUTH IUIAHOBY POMUBKY
1 OYHINEHHS BiJ XJOPHUIY a30TYy.

X70p PO3YMHIOETHCS y BOAI 3 yTBOopeHHsM  coyistHOi kucnmotu HCl Ta
xsiopHyBatucToi kucinotu HCIO:

Cl, +H,0 <> HCI+HCIO

3a CBO€IO XIMIYHOKO akTUBHICTIO coyisHa kucinora HCl wHanexuts 10
HaWCHIIBHIIIIUX KHUCJIOT. BIIacCTMBOCTI COJIIHOI KHCIOTH CYTTEBO 3ajiexaTb BiJ ii
KOHIIEHTpaIlli y BoJHOMY po3uuHi. KoHIleHTpoBaHa cojisiHa KHUCIIoTa MICTUTh 37%
HCl 1 mae ryctuny 1,19 r/cm?®. Consgna kucinota y KoHieHtpauii 6mmssko 0,5 %
MPUCYTHS y NUIYHKY JOoJuHMU. XJopHyBaTucta kuciota HCIO 3a cBO€0 XiMIYHOIO
AKTUBHICTIO € CI1a0KOI0 KUCTIOTO. BUKOPUCTOBYETHCS SIK A€31H(PIKYIOUNH 3aci0.

[Ipu 10 °C 1 aTtMocdepHOMY THCKY OAMH JITp BoAM po3uuHse 3,10 n
razonoaionoro xsopy, a npu 30 °C 1 1 Boau pozuunse nume 1,77 a1 xjopy. 31
30uTbIeHHSIM pH po3unHy (31 30UIBIIEHHSM JTY’KHOCT1) PO3YMHHICTH XJIOPY Y BOJI
30UTBLIY€ETHCS.

[IuTaHHA MPOTHO3YBAHHS HACHIIKIB BUKUY XJIOpY M1 Yac aBapii, opraHizaiii
raciHHS MOXKEXK Ta JIKBIAAIIT aBapi, MOB’SI3aHUX 3 XJIOPOM, Ta 3aXHUCTYy OCOOOBOTO
CKJIQZy MIAPO3ILIIB ONEPATUBHO-PSITYBAIBHOI CIYKOM HMBUIBHOTO 3aXUCTy OYJI0
aKTyaJbHUM 3 TIOYaTKy OTPUMaHHs YKpaiHOw He3alexHocTi [7-11].

[acutn moOXKeXy 3a HAsIBHOCTI XJIOPY HEOOXITHO BOJOK 3 MAaKCHUMAJbHO
MOX¥JIMBOI BigcTani. CliJi OXOJOIKYyBaTH €MHOCTI Bojow. [l posciroBaHHS
(ocamxeHHs1, 130J141111) MapiB Tpeba BUKOPUCTOBYBATH po3NuiieHy Boay. Hebesmeuna
30Ha Mae Micue B pajiyci He MeHe 200 M. Po3Mipu 30HH XIMIYHOTO 3a0pyIHEHHS
YTOUHIOIOTBCA 33 pe3ysibTaTaMM XIMIYHOI pO3BIAKH. Y HeOe3leyHy 30HYy
J03BOJISIETHCS] BXOJUTH JIMIIE B 3aC00aX 1HIUBIIYAIbHOIO 3aXUCTy. TpUMaTUCs Ciij
3 HaBITPSIHOTO OOKY, YHUKATH HU3bKUX MICIIb.

He topkaruca nponutoi pedoBuHU. lloTepniaum HagaTu nepuly AONOMOTY.
3aaiaTy ciy>k0u BIJMIOBIIHO JI0 TUTAHY JIOKaJIi3allii Ta JIIKB1AAIlil aBapii AJi1 yCyHEHHSI
BUTIKAHHS, MEPEeKauyBaHHS y CIPaBHY €EMHICTb, OrOPO/KEHHS MICIb PO3JIMBIB
IPYHTOBUM BaJIOM, HeWTpamizamii po3nuBiB. [Ipubpatu 13 30HM aBapii roprodi
Marepianu. He momyckaTu moTparuistHHSL y BOJOMMHUIIIA, TT1/1BaJI, KaHAJI3aIlilo.

B skxocTi 3aco0iB 1HAWBIIYyaJIbHOTO 3aXHCTY CJiJi BUKOPUCTOBYBATH
130J1I0BaIbHAM TepMorazoszaxucHuii koctioM IK-TI'3, i3omroBanbHI Ta30XiM3axHCHI
koctiomu KI-AP “Iniit”, “PsaryBansauk 3V”, KI-K-M “lOmnitep - M”, “ParyBansuuk
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2MY” Ta aHajoriuHi. 3acoOu 1HAMBIAYaJIBHOTO 3aXHCTy OpraHiB JAUXaHHS -
130JTI0BaJIbHI 3aXMCHI JUXaJIbHI araparu.
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MNPOI'PAMHI KOMILJIEKCH TPOTHO3YBAHHS XIMIUHOI
OBCTAHOBKH ITPU ABAPISIX 3 BAKMJOM HEBE3IIEYHNX
XIMIYHMX PEYOBHUH B KPAIHAX CBITY

Menvruuenxo A.C., ookmop ginocogii, HVI][3 YVkpainu

AKTUBHUN PO3BUTOK KOMIT' IOTEPHUX CHUCTEM aBTOMATHYHOTO PO3pPaxXyHKY Ta
CHUCTEM UITYYHOTO 1HTEJEKTY JO3BOJISIOTH PO3POOIISITH MPOrpaMHI KOMIUIEKCH Ha
OCHOBI CKJIAJJHUX MaTeMaTHYHUX MOJIEIEH, Kl JO3BOJSIOTH OTPUMYBATH aHATITHYHI
PO3paxyHKH 13 BEJHKOIO KITBKICTIO BXIJHUX IMapaMeTpiB Ta 3MiHI MapaMeTpiB y
auHaMiIi. Y 3B’SA3Ky 13 aKTMBHUM PO3BUTKOM CHCTEM IIPOTHO3YBAaHHS CTaHY
atMoc(epy Ha Cyd4acCHOMY €Tami BUKOPHCTOBYIOTh LITBOBHM MiAXiJ — MPOIEC
MOJICITIOBAHHS Ta TOOYIOBH MPOTPAMHOTO KOMIUIEKCY MPOBOIUTHCS ITiJT KOHKPETHY
3a/layy 13 KOHKpETHHUMH yMoBamH. Lle 103Bojsie 30UIBIIMTH TOYHICTH OTPUMaHUX
pe3yNbTaTiB I 3a3JaJieTi[b BU3HAUEHOI BY3bKOi MPOOJEMU HE YCKIATHIOIOYI
MPOIIEC PO3PAXYHKY.

HaiiBimomimuMu peasizaiisMu MOACICH pO3MOBCIOIKCHHS Ta3iB € MPOrpaMHi
komriekcu HGSYSTEM Tta ninia Hu3Kka mporpamM BiJl Takux oprasizamiid, sk TNO
(Fomnanpist), Det Norske Veritas (DNV Technica, Hopgeris), U.S. Environmental
Protection Agency (EPA — ATeHTCTBO 3aXKMCTy HaBKOJMIIHBOTO cepeaonuiina CIIIA),
NIST (HamionaneHuii iHCTUTYT cTaHAapTiB 1 TexHosorid CIHIA), MeToauku Kiacy
DEGADIS. Po3po0iieHI METOAMKH peani3yroThCid y BUIVIANI MEBHUX MPOTrpamMHUX
MPOJYKTIB [1].

HaiinommpeHimmumMu MeToaukaMu, ski pekoMmeHaoBaHi EPA Ta siki Bxke
BukopuctoBytoteca B CIHA, Kanami, €C e Ttaki cucremu, sik CTDMPLUS,
AERMOD, CALPUFF, BLP, CALINES3, [1, 2].

OCHOBHUMH  pO3pOOHHMKAMHU TPHUKIATHOTO MPOTrPaMHOro  3a0e3MeUeHHs
AERMOD e xommnanii «Lakes Environmental» (Kanana) i «cBREEZE» (CILIA).

AERMOD wmicTuTh Taki MOJYTi:

1) AERMOD - moayns MaTeMaTHYHOTO MOJICITIOBAHHS IUCIEPCIi JOMIIIKH B
aTMocdepi;

2) AERMET - wmonynb BH3HAY€HHS HCEOOXITHMX METEOHAaHMX Ha OCHOBI
po3B’si3aHHs cuctemu piBHSAHD [TIIA;

3) iuctpymentanbhuii HaOip AERSURFACE pgns BiATBOpeHHS peibedy
MICIIEBOCTI;

4) AERMAP — nporpamHi 3aco0u, MpU3HAYEHI JIs TPUB'S3KH MOACII JIO
TPUBUMIPHUX JaHUX MicleBoro penbedy Ta 00'extiB. Kpim Toro, B Moaensix 1mporo
KJIacy MICTAThCS 3acO0H, IO JAar0Th 3MOTY BPaxOBYBaTH OCOOJIMBOCTI ITOITHUPCHHS
JOMIIIKK HajJ TpacaMy, BOJHUMH TI€pPENIKOJaMU, JICOBUM MAacCHBOM 1 T.I.
Buxopucranas Mopenel IMbpOro Kiacy TOB'A3aHE 3 ICTOTHUMH BHTpaTaMu 1
3YCHJUISIMHM TIiJl 4Yac TMiATOTOBKM BXIJHUX JaHUX 1 Ma€ CEHC MpH OIIHIOBaHHI
€KOJIOTIYHUX PHU3HKIB BiJ MpomMucioBux mxepen 3adpyanenns [3]. [Ipu EPA
ctBopeHo miapo3ait AERMIC, mo 3aiiMaeThCss TUTaHHSIMHA BIIPOBAKEHHS B MOJISTI1
EPA HOBHMX KOHIIETIII MOJIETIOBAHHS SKOCTI MOBITPS, @ TAKOX HAIAIMITYBAaHHSIM Ta
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BBEJICHHIM B €KCIUTyaTaIlil0 MOJEIIO0UnX cucteM. CaMe BYSHUMH IHOTO MiAPO3/LITY
OyJno BBesieHO B ekciutyaTaniro cuctemy AERMOD miist MogentoBaHHS MOIIUPEHHS
3a0pyIHIOBAJILHUX PEYOBUH BIJ PI3HUX JHKEpEN 3a0pyaHEHHS (Ha3eMHHUX, BUCOTHHX )
B YMOBaX JOBIJILHOTO peabedy MICIIEBOCTI.

Metonuka CALPUFF BukopucToBye cy4acHy HeCTalllOHapHY, OararomapoBy,
O0araToQpyHKIIOHAJIBHY MOJIENb, KA IMITY€E MOIIMPEHHS 3a0pyIHIOBAILHUX PEUOBHUH
BiJl BUKHUIB PI3HOMAaHITHUX JUKEpeNn 3a0pyAHEHHS 3a MIHJIMBUX METEOPOJIOTTUHUX
YMOB 3 YpaxyBaHHSIM B3a€MO/I1i pEYOBHH 3 HABKOJIMIITHIM CEpEOBUIIEM. [ 0JIOBHUMHI
KoMrnoHeHTaMu cuctemu wmojemoBanHs € CALMET — niarHocTMyHa TpuMipHA
meteoposoriyda moaenb, CALPUFF — mogens nucnepcii sikocti noBitps, CALPOST
— MaKeT MOCTOOPOOKH.

Metonuka BLP BukxopucToBye TraycoBi Mojem aucmepcii ta Moxke OyTu
BUKOpPUCTaHa JUIsl BUMAAKIB KOJM HEOe3MeyHl ra3li MOKYTh MOTPAIUTU IO BEPXHIX
mapiB aTMochepu.

Kanidopnifickkum nenapTaMeHTOM TPAHCIOPTY JUJIi BU3HAYEHHS PIBHS
3a0pyIHEHHS, SIKe BHUKHJA€ ABTOTPAHCIOPT PO3POOJICHO MPOTrpaMHUN KOMILIEKC
CALINE3. OcHoBowo € OararorpaHHa CTalllOHapHa TaycoBa MOJIeNb aucrepcii
MOIIMPEHHA 3a0pyIHIOBAIbHUX PEYOBHUH 3 MiABITPSHOT CTOPOHU BiJI IIOCE Ta BYJIHUIIb
MICTa BIIHOCHO B HECKJIaJH1I MICIIEBOCTI.

Ha ocHOBiI Mojen raycoBoro po3mojuly KOHIIEHTpalliil TaKoX po3poOJIEHO
nporpamy CAL3QHC. Bona mnpusHaueHa i1 pO3paxyHKY KOHIIEHTpaLli
3a0pyIHEHD, 1[0 YTBOPIOIOTHCS B PE3YJIbTaTI BUKUIIB.

Metonuka CTDMPLUS Takoxk 0a3yeTbcsi Ha TaycoOBId MOJENl MOLIMPEHHS
BUKHU/IIB TOYKOBHUX JDKEpen 3a0pydHEHHs B yMOBax ckiagHoro pensedy. B
OCHOBHOMY MOJIEIb BHUKOPHCTOBYIOTh 3a CTIMKOTO Ta HEHTPaIbHOTO CTaHIB
atMocdepu. OnHak nependayeHo BUKOPUCTAHHS aIrOPUTMY B pa3i HECTIMKOTO CTaHy
atMocdepu.

OcoOMUBOCTSMU PO3TIISIHYTUX BUINE METOAMK Ta MPOTPAMHHUX KOMILIEKCIB €
HEOOXITHICTh BUKOPUCTAaHHS OaraTosiIepHOrO amapaTHOro 3abe3nedeHHs uepes
CKJIQJ[H1 aJITOPUTMU OTPUMAHHS aHAJITUYHOTO PO3B’sa3aHHs. Lle cyTTeBO yckiamHioe
MpoIIeC MPOrHO3YBaHHS, [0 € CYTTEBUM HEIOJIIKOM B YMOBAX JIIMITY 4acy B IpoIiect
JKBIiJaIli HAA3BUYANHUX CUTYaIlil.

bimemr mpoctmit miaxixg 3ampomoHoBaHo B Meromuiil HGSYSTEM, ska
npencTaBiasie  co00I0 CYKYIHICTh KOMMI'IOTEPHHUX MPOTpaM, pO3pOOJIeHUX Jist
MPOTHO3YBaHHS PO3CIIOBAaHHS aBapIMHUX BUKUIIB XIMIYHUX PEUOBUH, I'YCTHHA SKHUX
OisbllIa 32 TYCTUHY MOBITPSI.

B Iranii po3po6seno meroauky ARIES [4] Ta nporpamue 3a0e3nedenHs A il
peamizauii. Y cucrtemi ARIES ocHoBuum € wMoayns PAD, mo 30upae 13
BCTAHOBJICHOTO JIKEepesia METEOPOJIOT1UHI ITapaMeTpH atMoc(epu Ta NEPETBOPIOE iX Yy
HeoOXimuuM 1t BUKopuctanus Gopmat. Moayins ARCO 6a3yeTbest Ha TarpaHkeBUX
MOJICIISIX OMHUCY PYXY JOMIIIOK, K1 MPU3HAYEHI JIJIsl OI[IHIOBAHHS KOHIICHTpAIlId Ta
BUIAJIIHHS B pa3l CKJIAQJHUX METEOPOJIOTIYHMX YMOB Ta CKJIATHOI MIACTHIAF0YOi
ITOBEPXHI.
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Ha 6a31 OCHOBHMX KJIIMaTHYHHUX MOJEISIX PO3pOOJIEHO MPOrpaMHUN MOIYIb
AMETISTA a1 nporHo3yBaHHS SKOCTI MOBITps. BiH BKIIO4ae TpW CKIIQIO0BI:
00pOoOKYy MOTOJMHHMX METEOPOJIOTIYHUX TapaMeTpiB, OJOK pPO3CIIOBAHHS, SKHUM
6asyetbcs Ha HPDM monenbHUX piBHAHHSAX XaHa 1 YaHra, Ta CTaTUCTUYHY 0OPOOKY
PE3YNbTATIB PO3PAXYHKY.

J171st IeBHUX YMOB MPOTHO3YBAHHS JAOLUUIBHUM € BUKOPUCTAHHS YHIBEPCATBHUX
cucteMm MonemoBaHHsa: FlowVision, FLUENT, GAS TOOL, PHOENICS, Star-CD Ta
iHIITl, 6arato 3 SKUX ICHYIOTh SIK B OJHO-, TaK 1 B OararomporiecopHiii Bepcisax [3].
PosrnsneMo nesiki yHiBepcallbHI CUCTEMH.

[Iporpamuuit maker GAS DYNAMICS TOOL pae 3Mory po3paxoByBaTH
OaratodasHi Teuii 3 BpaxyBaHHSAM XIMIUYHOI KIHETHKH, TIEPEHECEHHs TeIUIa,
MDK(pa3HUX MEPEeXOIiB y AUIIHKAX CKJIaTHOI (JOPMHU NUISIXOM YHCEIBHOTO PIIICHHS
TpUBUMIpHUX piBHAHB Eitnepa abo HaBre—CToKCA.

[Tporpamuuit komruiekec FLUENT € onHuM 3 HAMMOMUPEHIINX MTPOIYKTIB, 1110
BUKOPUCTOBYETHCS JIJISI MOJICIIOBAHHS MIPOIIECIB ra30BO1 JIMHAMIKK 13 BpaxXyBaHHAM
TypOYJEHTHUX IPOLECIB AJIs Fa30BOi Ta IUCIEPCHOI (a3u.

[{i mporpamMHi KOMITJIEKCHM Ta METOAMKUA € OUIbII YHIBEPCAJIbHUMH aje MpH

I[bOMY CYTTEBO YIOBUIBHIOETHCS TMPOIEC PO3pPaxXyHKy Ta TNaJa€e TOYHICTh Yy
MOPIBHSHHI 13 1[1JIE€ OP1IEHTOBAHUMH I11]IX0JIaMH.

3Ha4YHO MEHILIE YKCIIO CHEL1aTi30BaHUX MPOTrpaM OPIEHTOBAHO BUHSATKOBO Ha
OaratomnpouecopHi cuctemu. Hanpukinan, nporpamauii komiieke ECOSIM Bkirodae
nBi migmoaeni MEMO 1 DYMOS. Tlepiia nmiaMo/iens onucye quHaMiky 3a0pyaHEeHb
3 ypaxyBaHHAM (daktopiB TypOynentHocTi. Ilinmomenr DYMOS omnucye
MEepPEHECEHHsI 3a0pyIHIOBAIBHUX PEUYOBMH Ha OCHOBI PIBHSHHA Audy3ii as
PYXOMOTO CEpe/IOBHINA, iX B3a€MHI MEPETBOPEHHS HA OCHOBI JEKUJIbKa 3MIHEHOI
XIMIKO-KIHETMYHOI Mojeni. XiMIYHI peakilii BPaxOBYIOThCS HAWTOYHINIE IUIIXOM
PO3B’SA3KY CUCTEMU 3BHUYAHUX AU(PEPEHIIAIbHUX PIBHAHD [4].

Jlo oxpeMoro ciMencTBa METOAMK BIJHOCSITBCS MPOrPAMHI KOMIUIEKCH
LIJTLOBUM 00pa3oM IMpPHU3HAYEHI ISl BUKOPUCTAHHS PITYBaJbHUKaMU. MOXKIUBICTh
ABTOMATHYHOTO HAHECEHHS 30HM XIMIYHOTO 3a0pyaHEHHsS mependadyeHo B
nporpamHoMmy komruiekci WISER [5,6]. Omgnak HemodikoMm i€l mporpamMu €
BU3HAYCHHS PO3MIPIB 30H YpaKeHHS 3a TAOJMYHUMHU JOBITHUKOBUMH JaHUMU 0e3
MpoIleCy pO3paxyHKy Ta 0e3 BpaxyBaHHS OCHOBHHX (pakTopiB. CyTTE€BO 301IBIIATU
TOYHICTh TIPOTHO3YBaHHS JO3BOJISIE BUKOPUCTAHHS TMPOTPAMHOTO KOMILICKCY
ALOHA . Jlana mporpama nmpoBOJUTh MOJIETIOBaHHS PO3MOBCIOIKEHHS HEOe3MeuHOT
PEUYOBMHHU 3 BUKOPHUCTAHHS TayCOBOi MOJIENI PO3CIIOBAaHHS JOMIIIOK 3a BBEJICHUMH
napamMeTpamu Ta JI03BOJISIE Bi3yali3yBaTh PE3yIbTaTH MPOTHO3YBAHHS.

Taki mnporpamMu [03BOJSIOTH ABTOMATH3yBaTH IIPOIEC PO3pPaxXyHKY 13
rpadiqHOI0 Bi3yali3alli€l0 pPe3ysibTaTiB MPOTHO3YBaHHS Ta IHTETPAIEI0 3 KapTOIO
MmiciieBocTi. Lli mporpamHi KOMITJIEKCH 3aCHOBaHI Ha BUKOPUCTaHHI MaTEMaTUIHUX

Mojenel nmpoctopoBoi Audy3ii raziB ado momeneit ['ayca. BukopuctanHs piBHSIHHS
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audy3ii  A03BOJSE  BPaxOBYBaTM  OCHOBHI ~ METEOPOJIOTIYHI  MapameTpu
HABKOJIMIITHBOTO CEPEJOBHINA, B SIKOMY pPO3MOBCIOJKYEThbCS ra3. JlogaTKoBI
MoaudiKallii IUX MOJENeH T03BOJISIOTh BPaXOBYBAaTH YMOBU BUKHUIY HEOE3MEYHOIO
ra3zy 13 TE€XHOJIOT14HOTO amapaty . Lle € akTyanbHO 111 YMOB aBapii, KOJU BHUKHUJ
MO’K€ MPOTIKATU 3 PI3HOIO0 IHTEHCUBHICTIO a00 B3arajii MPUIUHEHO MpH OJOKYBaHHI
aBapiiHOTO amapary.

B CIIA ana mux el BUKOPUCTOBY€EThCs mporpamuuii komruiekc ALOHA
(Areal Locations of Hazardous Atmospheres). Kommieke ALOHA npusHadeHwid 11s
BUKOPUCTAHHSI TpHU TMPOBEACHHI PO3pPAaXyHKIB IiJI Yac PO3MBY HEOE3MECUHUX
XIMIYHUX PEUYOBHMH, B JOTOMOTY aBapidHO-PATYBAJIbHUM CIy:k0aM B JIKBigarii
aBapil MOB'I3aHUX 3 HEOE3MEKOI TMOIIMPEHHS TOKCUYHUX TMOBITPSHUX Mac,
TEIJIOBOTO BUITPOMIHIOBAHHSM B1J] TIOKEXK Ta €(PEKTIB BUOYXY.

ALOHA BukopucroBye rpadiunuid 1HTEppeic s BBEACHHS JaHUX Ta
B1IOOpa)KE€HHS pe3yJbTaTiB. BIIMB TOKCHMYHHUX XIMIYHUX NapiB, HAJIMIIKOBOIO
TUCKY, TEIJIOBOIO BHUIIPOMIHIOBAHHS a0o0 oOJjacTed, € MPUCYTHI JIETKO3aWMHCTI
rasu, npejacraniieHi rpadiuHo Ta 3 TekctoMm. Kommiekc ALOHA GyB po3po6iienuii ta
MIATPUMYEThCS BiiiieHHsIM pearyBaHHs Ha Ha/I3BHYAHI CUTYaIIli, JIeTapTaMeHTOM
HamionanpHoi areHmii okeaHy Ta atMocdepu Yy cHiBhOpaini 3 YIpaBIiHHSAM
HaJ[3BUYaHUX CUTYyalllil AT€HTCTBA 3 OXOPOHH JIOBKIJIIS.

OcHoBoro wmetononorii ALOHA € mopem naucnepcii HOBITpS AJisl OLIHKH
PUBHKY THTAJISLI], MOB'A3aHOI 3 TOKCHYHUMHU XIMIYHUMU PEYOBMHAMHU B IOBITPI, Ta
CTyNeHeM 3aiMucToi XMapu. L1 Moaeni aucnepcii NoBITPs BUKOPUCTOBYIOTHCS ISt
NPOrHO3YBaHHS TOrO, SIK KOHIIEHTpaAllis 3a0pyAHIOBaua, KOJM BUKHUIAETHCS B
aTMocdepy, KOIMBAETHCS 3aJIeKHO Bl yacy Ta nonoxkeHHs. ALOHA Bxirodae B cebe
JIB1 HaIIBEMIIIPUYHI MOl aucrepcii moBiTps: ['aycoBa Mojieinb BUKOPUCTOBYETHCS
IUIs TIPOTHO3YBAaHHSI HANpsSMKY MOIIUPEHHS XMapH, siKa JIeTHie MOBITPs; MOAEIb
Heavy Gas BUKOpUCTOBY€ETbHCS 17151 3a0pyIHIOIOYMX XMap, sIK1 BayK4l 3a MOBITPSI.
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AKTYAJIBHICTD 3ABE3NEUYEHHS XIMIYHOI BE3IIEKU B
YKPAIHI B YMOBAX BOEHHOI'O CTAHY

P. II. Menvnux, x.m.n., ooy., O. I'. Menvnux, k.m.u., c.u.c., €. C. Pomanuyx,

Yepracvkuti incmumym nodcedcHoi oesneku imeni I epoie Hoproouns
HYI1]3 Vkpainu

Benenns OoifoBux aiii Ha Teputopii YKpaiHW Hece HAA3BUYANHO BEJIHMKY
IIKOAY HAacCeJeHHIO KpaiHW Ta MOBKULIIO. Uepes 3acTocyBaHHS KpaiHOKO-arpecopom
xiMigyHO1 30poi Ha moii OO0, MOCTIMHI OOCTpUIM XIMIYHUMH Ooe€mpuriacaMu
HACeJCHUX MYHKTIB Ta TMO3WINN HAIIMX 3aXUCHUKIB BIJOYBA€TbCS 3a0pyIHEHHS
JTOBKIJUIS HAA3BUYANHO IIKIIJTMBUMHU XIMIYHUMH PEYOBHHAMH, 1110 HECYTh HEOC3IEKY
IUIS LUTHX eKocucTeM [1].

Oxkpim Toro, B YKpaiHi 3HaXOAUTHCS BEJIMKa KIJIBKICTh TPOMUCIOBUX 00’ €KTIB
3 BEJIMKMMHU 00’ €MaMH XIMIYHO HEOE3MEeYHUX peuoBUH. TOMY NMUTAHHS 3a0€3MeUeHHS
XIMIYHOi O€3MeKH KpaiHW JTOCUTh aKTyaJbHE 1 MOTpeOye KapJWHAIbHUX 3aXOMIB 1
BIIPOBAHKCHHS CyYaCHUX TEXHOJIOTIH.

1 rpynns 2022 poky nignucanuii 3akoH Ykpainu «IIpo 3a0e3neueHHs XiMigyHO1
Oe3rmekd Ta  yNOpaBIiHHA  XIMIYHOK  Tpoaykiiew» [2]. Ile  pamxoBuii
€BPOIHTETpAIlINHUN  OKYMEHT, 10 JI03BOJUB YKpaiHi BHUKOHAaTH YacCTHHY
€BPOIHTETpAIlifHUX 3000B’A3aHb, @ TAKOXK MOJA0ATH MPO 3aXUCT YKPATHIIB 1 JOBKIJUIS.
Jlanuit 3akoH € Oa3WcoM I TMOOYJOBM HAI[IOHAJIBHOI CHUCTEMHU YIIPABIIHHS
XIMIYHUMH PEUYOBHMHAMHU 32 €BPOMEHCHKUM 3pa3koM. BiH CTBOPHUB MIATPYHTS s
MOJAIBINNX KPOKIB — IMIUIEMEHTAIIll ABOX OCHOBHUX TE€XHIYHUX periameHTiB €C —
CLP ta REACH.

OpHuMU 3 OCHOBHHX JDKEpEN 3arpo3 XiMiuHii Oe3merll €: BUKOPUCTAHHSA Yy
MIPOMMCIIOBOCTI TEXHOJIOTIH, 10 HE 3a0e3MeuyloThb HaJeKHUN pIBEHb XIMIYHOI
Oesneku; 3a0pyaHEHI HEOE3NMEUYHUMH XIMIYHUMH pPEYOBHHAMH a00 XIMIYHOIO
MPOIYKLIEID TEPUTOPIi (IUISHKH); PO3pOOJICHHS, BUPOOHHUIITBO, IMIOPT Ta
BUKOPUCTAHHS HOBUX XIMIYHUX PEUOBHH, 1010 IKUX HE MPOBEIEHO OLIIHKU PU3HKIB;
BIICYTHICTh 3aXHCTy LUIBOBUX OO €KTIB BiJ HECAHKI[IOHOBAHOIO JIOCTyNy Ta
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TEXHOJIOTIYHOTO TEPOPHU3MY; HAsIBHICTh XIMIYHOI 30poi, 3aTomueHoi y YopHoMy Mopi
3a yaciB konuiHboro CPCP; 3ailicHeHHss OoHoBUX il Ha TepuTopii YKpaiHu
BHACJIJIOK 30poiHOi arpecii pociiicekoi ¢eneparii Tomo [2]. [loTeHmiiHUMH
JDKEpeIaMu 3arpo3u XiMIuHIM Oesmeri Moxke OyTH W HeHajeKHe BUKOPHUCTAHHS Yy
IIPOMHCIIOBOCTI TEXHOJIOTiH a00 HU3BKHH pPIBEHb O00I3HAHOCTI NEPCOHATY MO0
HeOe3MNeKn, SKy CTaHOBJIATh XIMIYHI peyoBHMHHU. ToX Takli OO0'€KTH TaKOX
H1JIATaTUMYTh MOHITOPHHTY.

Opranizalito 3ax0/iB 3 BUSBJICHHSA JKEPeN 3arpo3 XiMiuHii Oe3mnemi 311HCHIoe
LEHTPaJbHUI OpraH BUKOHABUOI BIAM, IO peaji3ye AepKaBHY MOJITUKY y cdepi
3a0e3neyeHHs XiMiuHO1 O6e3neku — Kabiner MinicTpiB YkpaiHu, 1110 B CBOIO Uepry,
6 cepnias 2024 poky 3artBepauB «llopsmok mTpoBenEHHS MOHITOPUHTY 3arpo3
XiMiuHIN Oe3meri Ta BusBIeHHA iX mkepen» [3]. Lle [lopsamok Bu3HaYae mporeaypy
MIPOBE/ICHHSI MOHITOPUHIY 3arpo3 XIMIYHIA Oe3lell Ta BUSBICHHA iX JKepen 1
BelleHHs Peectpy 3arpo3 ximiuHiid Oe3nerni. A cam peecTp 3arpo3 Npu3HAYCHUH s
30upanHs, 30epiraHHsi, O0OpoOJieHHS,  OOJNIKY, 3axUCTy, BiJIOOpaKeHHS,
BUKOPUCTaHHA, MOIMUPEHHS Ta HaJaHHs 1H(OpMAaIlll PO MPOBEACHHS MOHITOPUHTY
3arpo3 XiMi4yHiA Oe3merll Ta BUSBJICHHSA iX pkepel. JlokyMeHT po3poOseHo Ha
BUKOHAHHS €BPOIHTETpaIliiHUX 3000B's13aHb YKpaiHU Ta JUIsl IPOJOBKEHHS pedhopMu
HAIlOHAJILHOI CUCTEMH XIMIYHOI O€3IEKH.

[ToBHa 1mdpoBizalis MNPOIECIB — €IUHUN MOXKJIMBUN NUIAX KOHTPOIIO 3a
001irom HeOe3MeYHrX XIMIYHUX PEUYOBHH B YKpaiHi. Lle 703BONNUTh pO3BUBATHA PUHOK
XIMIYHOI MPOAYKIIIT came Tak, siK BiH npamroe y €C.

Ha cporonmHi nepxaBHa MOJITHKAa COPSAMOBAHA Ha MOBHY BIJIKPUTICTH Ta
MpO30PiCTh, MPOJOBXKEHHS  BIPOBAIKCHHS  €BPOMEWCHKUX  CTaHAApTIB  Ta
BUOY/ZIOBYBAaHHS SIKICHO HOBOi CHCTEMM XIMIYHOI O€3MEKH B KpaiHi, sIKa MOBHICTIO
BIIMOBIJaATUME CYYaCHUM IMBLII30BaHUM MijgxojamM. [Ipore HEOOXiTHO HABUUTHUCS
OMEpPAaTUBHO PO3MI3HATH CHUTYyallli XIMIYHOTO YW pajialiiHOTO 3a0pyJaHEHHS 3a
JIOTIOMOTO0 CY4aCHUX CEPBICIB €KOJIOTTYHOTO MOHITOPUHTY.

Tomy, HAaCTYymHUM KpPOKOM IIOJI0 3a0e3MleueHHsT XIMIYHOI Oe3NeKu KpaiHu €
ctBopeHHs [Hdopmariiiinoi cuctemu 3abe3nedeHHs] XIMIYHOT O€3MeKH — KOMIUIEKCY
iHQOpMAIIIHHUX TEXHOJOTIA Ta TEXHOJOTIYHUX 3ac00iB HajaHHS, OOpOOJICHHS,
30epeKeHHSs, 3aXUCTy Ta ONPUIIOHEHHS 1HPopMarlii y chepi 3abe3nedeHHs XiIMI4HOT
Oe3reKkr B EJIEKTPOHHOMY BHIJSAI Ta iHGOpMaIlii, 1m0 MICTUTHCA y BIAMOBIAHHX
€JIeKTPOHHUX Oa3ax naHux [2]. JlaHy cucTeMy MJIaHYIOTh BIPOBAIUTH SIK YaCTHUHY
ExoCucremu [4], HauioHadbHOI OHJAWH-TIIIATGOPMH, SIKa MICTUTh aKTyalbHY
1H(pOopMaIlito PO CTaH JOBKULIS.
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YK 621.03

OCOBJIMBOCTI CEPEJJHHOI BIKOTEPEHTHOCTI JUHAMIKH
ITAPAMETPIB

Menewenko P. I'., 0okmop mexHiunux nayx, npogecop, ooyenm Kageopu
HOXMCENHCHOI ma pAmMY8anlbHOI NI020MOBKU (PaKyibmemy OnepamueHO-pamyaibHUX
cun, Hayionanvnuii ynieepcumem yusineHo2o saxucmy Ykpainu

JlxepenaMu pi3HHMX 3arpo3 1 HEOE3MEYHUX MO BUCTYNAIOTh MPAKTUYHO YCi
00’exTH TexHI4HOI [1, 2] Ta couianbHOeKOHOMIYHOI chepu [3, 4]. 3a3BUuail 3arpo3u
Ta Ha/3BMYailHI CUTYyallli OLIHIOIOTh PIBHEM 3aBAaHUX HUMH 30MTKIB Ta YaCTOTOIO iX
MOsIBU. 3 OMJISIY Ha 1€ MAaKCHMMaJlbHAa YacTOTa MOSBHU Ta PIBEHb 30MTKIB XapaKTEepHI
noxexaMm y npumimenHsax (ITIT) [5]. ITI1 3aBmaroTh BEIMKOI MIKOAM SIK 3I0POB’IO
mroauHM [6], Tak 1 BIacHO 00’ €KTaMm.
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VIK 614.8

MOJEJIb HAT'PIBY BEPTUKAJIBHOT'O CTAJIEBOT'O
PE3EPBYAPA B YMOBAX INOXEKI PO3JIUBY

B.B. Onitinux, kanouoam mexuiuHux Hayk, ooyenm, Hayionanoruii
VHIgepcumem YugiibHo2o 3axucmy YKpainu

O.€. bacmanos, 0okmop mexniunux Hayx, npogecop, HayionanvHuii
VHigepcumem YyusinbHo20 3axucmy Ykpainu

Pe3epByapHi1 napku € OCHOBHUM MicleM 30epirands HaQTh 1 Ha TONPOIyKTIB
B mpoiieci ii mepepoOku. 3HauHa KUTBKICTh HaJI3BUYAMHUX CUTYAIlll MOYHMHAETHCS 3
aBapifHOro pos3nuBy Toprouoi piauHu. [losiBa kepena 3amaitoBaHHS Yy BUTJISIL
BiJIKDUTOTO BOTHIO 200 €IEKTPOCTATUYHOTO PO3PSAY MPU3BOAMTH 10 CHAIaXyBaHHS
napiB piguHu. BHACTiAOK CKymTYeHHs 3HaYHUX 00’ €MIB TOPIOYMX PIAVH HA HEBEIUKIN
IOl BUHHUKAaE HeOEe3MeKa KacKaJHOTO PO3MOBCIOHKEHHS TMOXKEXI Ha CYCIJHI
TEXHOJIOT14HI 00’€KTH Ta mpupoHi Janamadtu. Bianosigno no [1] 6musbko 44 %
MacIITaOHUX TOXKEXK, B SKUX CIOCTEpPIraBcs €(PeKT «IOMIHO», TOUYUHAIUCSA caMe 3
MOXKeXK1 B pe3epByapi ab0 3 MOXKEK1 pO3IUBY. 3T1IHO 3 JAOCIIKEHHIM [2], OJU3BKO
MOJIOBUHU TIOKEXK B PE3E€pPBYapHUX MapKaX MOYAIKCS BHACIIIOK MOSBU BIIKPUTOTO
BorHto. Ille 10 % cranucs BHACHIAOK €JEKTPOCTATUYHUX PO3PSIIB Ta OJMCKABKH,
1HIII — BHACIIIJIOK IIOMHJIOK OIEepaTopiB a00 BIIMOBH OOJIa{HAHHSI.

OcHoBHUM criocoOoM 30epiranHsi HadpTH 1 HAPTOMPOAYKTIB € BEPTUKAIIbHI
cTajeBi pesepByapu. HeOes3meka TEmioBOro BIUIMBY MOXEXI Ha HUX IOB’s3aHa 3
posrepMeTusaiicro  (uaHieBUX  3’€IHaHb, BTPATOK  MIITHOCTI  CTaJICBUMU
KOHCTPYKIISIMH Ta HarpiBOM OKpPEMHX 4YacTHH pe3epByapa 0 TEMIIepaTypu
caMocrHaJiaxyBaHHs TapiB piAMHM, 110 30epiraeTbcsi B HbOMY. HarpiB crajieBux
KOHCTPYKIIIA 10 TeMIepaTypd CaMOCHaJIaxXyBaHHS PIAMHH TEPETBOPIOE iX Ha
mxepeno 3anamoBaHHs. e 3maTHe mpu3BecTy 10 BUOYXY MapOMOBITPSHOL CyMmillli B
ra3oBOMy MPOCTOpl pe3epByapa a00 BHHUKHEHHIO TOPIHHSA IMapiB HAa BUXOMl 13
TAXAIBHUX IPUCTPOIB.
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XapakTepHi po3Mipi BEPTUKAIbHUX CTAJEBUX pe3epByapiB i 30epiraHHs
HadTH i Haronpoaykris emHictio (0,7+20) Tre. M° cknaxaoTs (10+40) M B miameTpi
1 (9+18) M o Bucoti. [Ipu 11bOMy TOBIIMHA CTIHKHU 1 MOKPiBIl He nepeBuiye 10 Mm,
TOOTO € Ha 3 MOPSIKK MEHIIOK MOPIBHSIHO 3 BUCOTOIO Ta JiameTpoM. Lle mo3Bosse
BBa)XKaTH TEMIIEpATypy OJHAKOBOI IO BCIM TOBIIMHI TMOKpPIBII pe3epByapa. Toi
PO3IOIT TEeMIIEpaTypu IO CTIHIII pe3epByapa Oyje ONMUCYBaTUCS JABOBUMIPHUM
PIBHSHHSM TETUIOTPOBITHOCTI, SIKE B IMTIHAPHYHUX KOOpAWHATAX Mae BUTIS [3]:

oT,

w

2 2
:aaT2W+128T2W+ qQuw
ot 0z R Op CsPsOy,

; O0<z<H; O<op<2m,

ne Tw(o, z, t) — Temmeparypa cTiHKM pe3epByapa B TOUIII 3 KOOpIUHATAMU (¢,
Z) B MOMEHT 4acy 1; a — koediieHT TemneparyponpoBigHocTi ctaii; R, H — paniyc 1
BHCOTa pe3epByapa (puc. 1); Cs, ps — MUTOMA TEIJIOEMHICTh Ta TMTOMA I'yCTHHA CTaJIi;
Ow — TOBIIMHA CTIHKH pe3epByapa; 0w=0uw(®, Z, t) — MiIbHICTH TEIUIOBOTO MOTOKY B
JaHI TOYIll Ha CTIHII pe3epByapa BHACIIJOK TEIUVIOOOMIHY 3 TMOXEXKEo,
HABKOJIUIITHIM CEPEJIOBUINIEM 1 BHYTPIIIHIM IPOCTOPOM pe3epByapa.

Posnozin Temnepatypu 1o mokpiBil pe3epByapa OMUCY€EThCS PIBHIHHSIM:

2 2
o, =a 0 -I; +18Tr +128 -l;r T ; O0<r<R; O<@< 27,
ot or ror r° op CPsO,

ne T, (r, ¢, t) — Temmeparypa OKpiBJIi pe3epByapa y Toulli 3 KoopauHatami (I,
@) B MOMEHT 4acy t; 6, — ToBIIMHA NOKpiBIi pe3epByapa; 4,=q; (I, @, t) — mIIBHICTH
TETJIOBOTO MOTOKY B JIaHIM TOYIIl Ha MOKPIBII pe3epByapa BHACTIAOK TEIJIO0OMIHY 3
MOXKEKEI0, HABKOJIMIIIHIM CEPEIOBUIIEM 1 BHYTPILIHIM ITPOCTOPOM pe3epByapa.

[i7bHICTH TEMIOBOTO MOTOKY /IO MOKPIBJI 1 BEPXHBOI YaCTUHU CTIHKH, 110 HE
KOHTaKTy€ 3 Ha()TOMPOAYKTOM Y pe3epByapi, BU3HAUYAETHCS CYMOIO:

g=0,+Q,+03+q, +0s + (s +Q7,

1€ (; — IIUIBHICTh TEIUIOBOTO MOTOKY BHIPOMIHIOBAHHSIM BiJ MOXEXI; Oy —
HIIJIBHICTh TEIJIOBOTO MOTOKY BUIIPOMIHIOBAHHSIM B HABKOJIMIIIHE CEPEIOBUILE; (3 —
IIIJIBHICTh TEIJIOBOIO TOTOKY KOHBEKI[IMHMM TEIIOOOMIHOM 3 HaBKOJHUIIHIM
MOBITPSAM 1 NPOAYKTaMU TOpPIHHS; (; — IIUIBHICTh TEIJIOBOTO  IMOTOKY
BUMPOMIHIOBAaHHSIM BiJl BHYTPIIIHBOI TMOBEPXHI CTIHKKM 4Yepe3 Ta30BUM MPOCTIP
pe3epByapa; (s — NIUIHHICTH TETIOBOTO IMOTOKY BUIPOMIHIOBAHHSM BiJl BHYTPIITHBOT
MOBEpPXHI  TOKPIBII  pe3epByapa; (s — IMIUIBHICTb  TEIJIOBOTO  IMOTOKY
BUMPOMIHIOBAHHSIM BiJI TOBEPXHI PIAWHMW;, (; — WIUIBHICTH TEIUIOBOTO IOTOKY
BHACIIJIOK KOHBEKI[IHHOTO TEIUIOOOMIHY 3 MApOMOBITPSHOK CYMIIIIIIO B Ta30BOMY
MPOCTOPi pe3epByapa.
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HIimpHICTh TEMJIOBOTO MOTOKY A0 HUXKHBOI YaCTUHH CTIHKH, IO KOHTaKTYy€E 3
HaQTONPOAYKTOM Yy pe3epByapi, MpecTaBiIeHa CyMOIO:

=0, +q,; +0; + (s,

1€ (g — MUIBHICTh TEIUIOBOTO MOTOKY BHACIIJOK KOHBEKIIITHOTO TEINIOOOMIHY
3 PIIUHOIO B pe3epByapi.

B skocTi mpukiana pos3riTHEMO TOPIHHS PO3JMBY JW3EJIBHOTO MajnBa, IO
BUTIKA€ C IHTEHCUBHICTIO 2 JI/C Ha MOBEPXHIO 3 KyToM Haxuiy 3°. [Ipu 1ipomy Hampsm
HAXWJITy CIIBIAJa€ 3 BicClo X, a MOYATOK KOOPJAMWHAT PO3TAIIOBAHUM y TOUILll BUTOKY
piauau. PesepByap PBC-5000 (Bucota H = 12 m, giametp D = 23 m) po3TamoBaHuii
Ha BiAcTaHi 6 M Bl TOYKM BUTOKY PIAMHU B HampsMKy oci Y. Bitep BiacyTHiil.
Pe3epByap 3anoBHEHUN 1U3€IbHUM AJIUBOM J0 PIiBHS 4 M.

Ha puc. 1 HaBeneHo nuHaMIKy 3MIHM TEMIEpAaTypu IMOBEPXHI pe3epByapa,
obepHeHOi B 01K MOXKEXKi. AHaJ3 HaBEJICHUX TpadiuyHUX 3aJCKHOCTEH CBIIUUTD, IO
YacTHUHA CTIHKU pe3epByapa, po3TalloBaHa BUILE PIBHS PIAMHU Yy pe3epByapi, AocsArae
OUTBIIMX 3HAYEHBb TEMIIEPATypH, HI’K YACTUHA CTIHKH, 110 KOHTAKTYye 3 piauHoo. Lle
BII0OYBAa€ThCSl HE3BAXKalOUM Ha TE€, LI0 Ha HWKHIO YAaCTHUHY pe3epByapa MNpUIAAae
OlbIa IMIUIBHICTh TEIUIOBOTO TOTOKY BIJI TOXEXI, BHACIIAOK TOro, IO BOHA
po3TarioBaHa OJMX4e 0 MOIYM S

%
20 P

0 T T T
0 5 10 15 t, XB.

Puc. 1. Jlunamika 3MiHM TeMIEpAaTypy YaCTUHU CTIHKU pe3epByapa, 00epHEHO1
B 01k moxexi (0 =290°) Ha pi3aux Bucorax: 1 —z2=0;2-z=2m;3-z2=4wm; 4 —
z=6M;5-z2=8m;6-2z=10m;7-2=12 M

BpaxoByroun, 1m0 TemmnepaTrypa camocnaiaXyBaHHs MapiB JU3EITLHOTO MaInBa
cknagae 6mu3pko 300 °C, MoxHa 3pOOUTH BHCHOBOK, IO BEPXHS YaCTHWHA CTIHKH,
po3TalioBaHa BWINE PIBHA PIAMHU B pe3epByapi, HArpiBaeThCs 10 HEOE3MEUHUX
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3Ha4YeHb Temieparypu. Lle o3Hadae ii mepeTBOpEeHHs y JUKEpEno 3analtOBaHHS Ui
napiB O€H3WHY B pe3epByapi 1 MOXJIMUBICTb BHOYXY MapiB y ra3oBOMY MpPOCTOpI
pe3epByapa, SKIIO KOHIIGHTpallis MapiB 3HAXOJUTHCA B MEXKaX MK HUXKHBOIO 1
BEPXHBOIO KOHIEHTPALIMHUMU MeXaMU PO3MOBCIOJKEHHS monyM’s. [lpu npomy B
OKpeMHX TOYKaX CTIHKM Temmeparypa aocsarae Benununnu 300 °C yepes 16,5 xB.

Onykiaicte ToHM3Y TpadikiB 3aJeKHOCTEH Ha MmoyaTkoBoMmy erami (puc. 1)
noB’s3aHa 3 THUM, IO BiIOYBAa€ThCS 3O0UIBIICHHS TIUIONII TOPIHHS BHACIIJIOK
pPO3TIKAHHS PIAWHU, a 3HA4YUTh, 1 IIUJIBHOCTI TEIUIOBOTO TIOTOKY Ha CTIHKY
pe3epByapa. 3 MpOTpiBOM CTIHKH 1 HAOMKEHHIO TUIOIII TOPIHHS O MaKCUMaJIbHOTO
3HAYEHHS OMYKJICTh TpadiKiB 3MIHIOETHCS Ha TMPOTHIICKHY 1 PO3MOJIII TEMIEpaTypu
IO CTIHIII pe3epByapa aCUMITOTUYHO HAOIMKAETHCS JO CBOTO TPAaHUYHOTO 3HAYEHHS.

YactrHa CTIHKH, 10 3HAXOIUTHCS HIKYE PIBHS PITUHU B pe3epByapi, J0CATAE
MaKCUMaJbHOTO 3HAa4eHHs Temneparypu 0nu3bko 115 °C, 1m0 He CTaHOBUTH 3arpo3y
BUOYXy a00 TOpIHHSA MapiB JU3EILHOTO MaTNBA.

OxomnoKyBaibHa it HaTOMPOIYKTY, 3alUTOTO B PE3EpByap, 3aJICIKUTH,
TOJIOBHUM YHMHOM, BiJl HOro B’si3kocTi. [IOpiBHAHHS NHWHAMIKK 3MIHM TEeMIIEpaTypu
HUKHBOT YACTUHU CTIHKU pe3epByapa, OOCpHEHOI B OIK MOXKeXi, /IS PI3HUX BUIIB
Ha(TOMPOIYKTY HaBEACHO Ha pHC. 2.

T,°C

/3———_——_
200
150
/ -
100 T

50 /
0 T T T
0 5 10 15 t, XB.

Puc. 2. [Aunamika 3MiHM TeMmepaTypu HH:KHbOI 4YAaCTHHHM CTIHKM pe3epByapa,
o0epHeHoI B Oik moxexi, B 32J1e:KHOCTI Bil HaTONPOAYKTY y pe3epByapi: 1 — Oen3un; 2 —
AU3eNbHEe NAJTUBO; 3 — Ma3yT

AHaJli3 3alle)KHOCTEH, HABEICHMX Ha PHUC. 2, CBIAYUTH, 0 HANUOUIBIIMI
. . - 2
OXOJIO/KYBAJIbHUM edekT mae OeH3uH (KiHemaThuHa B’s3kicTh v = 0,6 Mmm7/c), a
N . 2
HaliMeHIui — Ma3yT (v = 80 mm“/c).

3anponoHoBaHa MOJENb TEIJIOBOTO BIUIMBY TOKEXKI1 PO3JIMBY TOPIOYOL PIANMHU
Ha pe3epByap 3 HaAQTOMPOAYKTOM MOXE€ OyTH BUKOPUCTAaHA SK NPHU MPOEKTYBaHHI
CUCTEM OXOJIOJKEHHS, TaK 1 B ONEPATUBHOMY PEXHUMI. 3 MPAKTUYHOI TOYKY 30pY
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po3pobsieHa MOJENTh € OCHOBOIO JJsi MOOYAOBU CHCTEMHU MiATPUMKH MPUUHSITTA
pIIIEHHS] KEPIBHUKOM TacClHHS MOXKeX1. Maroun 3aCTOCYHOK, SIKMM peali3ye BKa3aHy
MOJICNIb, KEPIBHUK TAaCiHHS IOXEXI1 IICIs MPOBEICHHS PO3BIAKM MOXE MPUHHATH
pIillICHHS TIOZ0 OXOJIO/DKEHHS pe3epByapiB 1 BU3HAYWTH TPAHUYHUN HYac TOYATKY
OXOJIOJIPKEHHSI.
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EKOJIOI'TYHI 3ATPO3U KIPOBOI'PAIIIUHU TA HIJISAXH IX
BUPIHIEHHA

P.A.Ocin xan. mexu. nayx, ooy., Kpacoma M.B., kano. mexu. nayk, ooy.,
LlenmpanvroykpaincbKuli HAYIOHANLHUL MEXHIYHUL YHIBepcumemn,
M. Kponusnuyvkuii

KipoBorpaaceka o00sacTh, po3TallioBaHa B IEHTPaJIbHIA YacTUHI YKpaiHw,
CTUKA€ETHCA 3 HU3KOIO CEPUO3HUX €KOJIOTTYHUX BUKIIMKIB, SIKI MOTPEOYIOTh HETAHHOTO
BUPILIEHHS U1l 3a0€3MeYEHHS CTalIoro pO3BUTKY PETIOHY.

Jlana poOoTa Mae Ha MeETI BHUCBITIMTHU OCHOBHI €KOJIOTIYHI MpoOiIeMu
KipoBorpanumam, iX BIUIMB HAa HABKOJHIIHE CEPEIOBHUIIE Ta XKHUTTS JIOICH, a TAKOX
3aMpONOHYBATH MUISIXH MOKPAIEHHS €KOJIOTIYHOI CUTYaIT].

J1o ocHOBHUX eKoyIoriyHUX 3arpo3 KipoBorpaamuHu BiHOCITh HACTYIHI [ 1, 2,
3].

3abpyonenns ammocgheproeo nogimps. OMHUM 3 HaWOIBIT HAraJTLHUX MTUTaHb
€ 3a0pyaHeHHs1 atMochepHoro ToBiTps [4]. OCHOBHUMU JKepenamMu 3a0pyaHEHHS
BHUCTYIAIOTh TPOMUCIIOBI MIANMPUEMCTBA, 30KpeMa IMiNPUEMCTBA TOOYBHOI Ta
nepepoOHOi TPOMUCIIOBOCTI, & TAKOK aBTOMOOUTBHUM TPAHCIIOPT. Y BEJIMKUX MICTax
obnacti, Takux sk KpomuBHunbkuii Ta OJekcaHpis, KOHIEHTpAIis IIKIIJIUBUX
PEYOBHH Yy MOBITPl YAaCTO MEPEBUILYE TPAHUYHO JTOMYCTUMI1 HOPMH, IO HEraTUBHO
BILJIMBA€E HA 3/I0POB'sSt HACEJICHHS Ta CTaH EKOCUCTEM.

Ilpobnemu 6o0nux pecypcis. BonmHi pecypcu o00JacTi TakOX 3a3HAIOTh
3HAYHOT'O AHTPONOTE€HHOTO HaBaHTa)KeHHs. Piuku [Hryn, [Hrynens Ta iXHI NpuUTOKH
CTpaXIar0Th Bi 3a0pyJHEHHS MPOMUCIOBUMH Ta MOOYTOBUMH cToKaMu. OcoOnuBy
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CTypOOBaHICTh BUKJIMKAE CTaH MIJ3€MHHUX BOJ, SIKI € OCHOBHUM JKEPEJIOM IMUTHOTO
BOJIOTIOCTa4YaHHsI JJii 0araTthbOX HaceJIeHUX IYHKTIB obsacti. 3a0pyaHEHHS
BOJIOHOCHUX TOPHU30HTIB HITpaTaMH, BAKKMMHU MeETajaMU Ta IHIIUMU TOKCUYHUMU
pPEYOBHHAMH CTAaHOBUTH CEPHO3HY 3arpo3y ISt 3A0POB'St HACEICHHS.

Jleepaoayia tpynmis. KipoBorpaaiiuHa, SIK arpapHUM pPErioH, CTHUKAETHCA 3
npobiemoro  aerpagamii  IpyHTiB  [5].  [HTEeHCHMBHE  3eMIIEKOPUCTYBaHHS,
HEJOTPUMAaHHSA CIBO3MIH, HAJIMIpHE BHKOPUCTAaHHS MIHEPAJIbHUX JOOpHUB Ta
NECTUIM/IIB TPU3BOAATH J0 BHUCHAKEHHS POJAIOUOTO MIapy IpyHTy. Eposis rpyHTiB,
0COOMMBO BOAHA Ta BITPOBA, TOCHIIOETHCA BHACHIJOK BHUPYOKH JICOCMYT Ta
HEJOCTaTHHOT'O 3aCTOCYBAHHS MPOTUEPO3IMHUX 3aXO/IIB.

Bnause  6uoobymxy ypamnosoi pyou. OcobmuBy yBary ciig MOPUIUTATH
€KOJIOT1YHUM HAaCIHiJKaM BHIOOYTKY YPaHOBOI PyAH, SKUI 31HCHIOETHCS B 00JaCTi.
Paniamiitne 3a0pyAHeHHsT TepUTOPil MOOIM3Y IIAXT Ta BIJBAJIB CTAHOBHUTH 3HAUYHY
3arpo3y Il HABKOJUIIHBOTO CEPENIOBUINA Ta 370pPOB'S MICIIEBOTO HACEJICHHS.
[IpoGnema yTusizaiii BiIXo/1iB YpaHOBOTO BUPOOHHUIITBA 3aTUIIIAETHCS HEBUPIIICHOIO
Ta 1noTpedye BIPOBAHKEHHS CYyYaCHHUX TEXHOJOTIA JJisi MiHIMIi3allii HEraTMBHOTO
BIUIMBY Ha JTOBKLLIA 3, 5].

KipoBorpajceka 007acTh € KIIOUYOBUM pPErioHOM YKpaiHU 3 BHUAOOYTKY
YpaHOBOI pyau, IO Ma€ 3HAYHUNA BIUIMB HAa EKOJIOT1YHY cuTyaiito. OCHOBHI
POJIOBHINIA ypaHY 30cepelkeHl B paiioHi MicT Kpornupaunbkuii ta YKopTi Bomwu.
BunoOyrok 3maiiicHIOETbCS miANpueMcTBOM "CXigHWII TipHUYO-30aradyBaJIbHHIMA
koMmOiHaT" (Cxial 3K).

Paniariiine 3a0py/iHeHHS:

- MABUILIEHUN pajiaiiitHuil (OH CIOCTepIraeThes B pajilyci 10 5 KM Bij IIAXT.

- cepelHI piBeHb pajiauii B 30HI BIUIMBY YPAaHOBHUX IIAXT MOXE
NepeBULLYBaTH NpUPOAHUIA POH y 2-3 pa3u.

- Yy JIeIKHX JIOKAIbHUX TOYKaxX OiIf BiABAIIB mopoau 3adiKcoBaHO
nepeBuiieHHs: Hopmu 110 10 pasis.

3a0pynHEHHSI BOJIHUX PECYPCIB:

- MIAXTHI BOJM, 10 MICTSTh MIABUIIIECH] KOHIIEHTpAIIIl ypaHy Ta MPOAYKTIB HOTO
po3many, 3a0pyaHIOOTH I1J13¢MHI BOJIOHOCHI TOPU30HTH.

- y piukax Iaryn ta JKoBTa Big3Haue€HO MEpPEBUINECHHS BMICTY ypaHy B 5-10
pa3iB MOPIBHIHO 3 ()OHOBUMH 3HAUYCHHSIMU.

npobJieMa BIJIXO/IIB:

- Ha TepuTOopii 00JacTi HaKomU4YeHO NoHaa S0 MJIH TOHH BIJXOJIB YPaHOBOIO
BUPOOHMIITBA.

- XBOCTOCXOBHIINA 3aiiMaroTh Iuiomry Oysm3bko 500 ra, CTaHOBISAYU MOCTIMHY
3arpo3y MUJIOBOTO 3a0pYyIHEHHS MPUIICTINX TEPUTOPIH.

BB nigBuieHoi pajiaiiii Ha 3I0pOB'sSt HACEJICHHS:

- CIOCTEpIracThCcsl MIABUINCHA 3aXBOPIOBAHICTh HA pak JIETEHb Ccepej
MPAIiBHUKIB YPAHOBUX IIAXT Ta KHUTEIIB MPUJIETIIUX TEPUTOPIH;

- 3adikcoBaHO  30UTBIICHHS  BUIAJKIB  BPOKECHUX  aHOMATIA Yy
HOBOHAPOHKEHUX B palioOHaX, MPWIETINX IO MICIb BUIOOYTKY.

3axoau 3 MiHIMI3aIlli BIUTUBY:
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- BOPOBADKEHHS CYYaCHUX TEXHOJIOTIM OYHCTKM IIAXTHUX BOJ Ta
PEeKyJIbTUBAIIT BiJBaJIIB.

- TOCWIEHHS paJialliiHOrO MOHITOPUHTY Ta MEIMYHOTO Harisiay 3a
HACEJICHHSM Y 30H1 BILIUBY.

- po3poOKa Ta peaiizallisi JOBIOCTPOKOBOI ITporpaMu 3 O€3MeUHOr0 30epiraHHs
Ta yTUI3aIlii BIIXO/IB YPaHOBOTO BUPOOHUIITBA.

Bupimenns npo6iieM, MoB'si3aHUX 3 BUAOOYTKOM YpaHOBOI pyIu, BUMarae
KOMILJIEKCHOTO TMIIXOMy Ta 3HAYHUX 1HBECTHUIIA y TPUPOJOOXOPOHHI 3aXO0Iu IS
3a0e3MeyeHHs €KOJIOTIYHOI O€3MeKH PETioHy.

Cman  nicosux  pecypcie ma  Oiopiznomanimms.  JlicoBi  pecypcH
KipoBorpanacekoi o6yacTi 3a3Hal0Th 3HAYHOT'O AHTPOIOTEHHOTO THUCKY. HeszakoHHi
BUPYOKM, HEIOCTaTHE JIICOBITHOBIEGHHS Ta 3MiHa KIIMary MPHU3BOAATH [0
3MEHIIEHHS IUIOIII JIICIB Ta Jerpagaiii JicoBux ekocuctem. lle, y cBow uepry,
HEraTUBHO BIUIMBAa€ Ha OIOPI3HOMAHITTS PETiOHY, CTBOPIOIOYM 3arpo3y s
iCHyBaHHS pifKicHUX BUIB (iopH i dpaynu [7, 8].

Ynpaeninua gioxodamu. IlpoGiema yrmpaBiiHHSA BiIXOJaMH 3aJIUIIAETHCS
OJIHIEI0 3 HAWTOCTPIIMX JJsi 00JacTi. BUIBLIICTH TMONITOHIB TBEPAUX MOOYTOBHUX
BIIXOZIB HE BIJANOBIAa€ EKOJOTIYHMM CTaHJapTaM Ta CaHITApHUM HOpPMaM.
BiacyTHiCTh CydacHHX TEXHOJIOT1H COPTYBaHHS Ta MEPEepOOKH BIAXOAIB MPU3BOIUTH
710 3a0pyIHEHHS TPYHTIB, MJ3eMHHUX BOJ Ta atMochepHoro nosiTps [9,10].

Jlnst BUpiIIEHHS 3a3HAYEHUX MPoOJIeM Ta 3a0€3MEeUEHHsI €KOJIOTIYHOI Oe3MeKu
KipoBorpaaumau HeoOX11HO BXKUTH KOMILIEKC 3aXO/1B:

1. BripoBa/)KeHHs €KOJIOT1YHO YUCTUX TEXHOJIOT1H y TPOMUCIIOBOCTI, 30KpeMa,
BCTAHOBJIEHHSI CYYaCHUX OYMCHHMX CHOPYJ Ha NIAOPUEMCTBAX Ta MOJEpPHI3alis
BUPOOHUYUX MPOLIECIB.

2. PO3BHTOK albTEpHATHBHOI €HEPTETHUKH, BKIIOUYAIOUN COHSYHY Ta BITPOBY
€HEPreTUKy, IO JO3BOJUTH 3MEHIIUTU 3aJIeKHICTh BIJ BUKOIMHOTO MajluBa Ta
3HU3UTHU PiBEHb 3a0pyTHEHHS aTMochepHu.

3. BaockoHaneHHs CHCTEMH MOHITOPUHTY CTaHy JOBKLUIS, IO Tependayae
CTBOPEHHSI Cy4aCHOT MEPEKi CITIOCTEPEKEHD 3a SIKICTIO TIOBITPS, BOJU Ta IPYHTIB.

4. BripoBajpkeHHsT €(DEKTUBHOI CUCTEMH YIIPABIIiHHA BIIXOJaMU, BKIIOYAIOYU
PO3AUTBHUI 301p CMITTS, OYJIBHUIITBO CMITTENEPEPOOHUX 3aBOJIIB Ta PEKYIHTHUBAIIIO
ICHYIOUHX TTOJIITOHIB.

5. TlocuneHHs 3axo/JiB 3 OXOpPOHM Ta BIJHOBJICHHS JIICIB, BKJIIOYAIOUU
30UTBLIEHHS TUIOLII 3aJIICHEHHS Ta CTBOPEHHS! HOBUX MPUPOJOOXOPOHHUX TEPUTOPIH.

6. IliBUIIEHHS] €KOJOTIYHOI CBIJOMOCTI HACEJICHHSI Yepe3 OCBITHI Mporpamu,
IPOMAJICHKI 1HII[IaTUBU Ta 3aJy4EHHS MICIIEBUX IPOMaJl A0 BUPILMIECHHS €KOJIOTTYHUX
npo0Jem.

BaxumBy poJsib y 3a0e3nedeHHl €KOJOTiYHO1 Oe3NeKH BiAirparTh OpraHu
IIMBUIBHOTO 3aXUCTY. IX misTbHICTD Ma€e OyTu cnpsimoBana Ha [10, 11]:

1. 3anobiraHHd BHHMKHEHHIO HAQJA3BUYAMHHUX CHUTyalld E€KOJOTIYHOTO
XapaKkTepy MUITXOM MPOBEACHHS MPOGUIAKTUYHUX 3aX0/1B Ta TTOCUJICHHS KOHTPOJIIO
3a TOTPUMAHHIM €KOJIOTTYHOTO 3aKOHO/IaBCTRBA.
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2. IligButieHHsT TOTOBHOCTI JI0 JIIKBiJaIlii HACIIKIB €KOJIOTITYHUX KaTacTpod,
BKJIFOUAIOYH PO3pOOKY IJIaHIB pearyBaHHs Ta MPOBEACHHS PETYJIAPHUX HAaBYaHb.

3. IlokpaitieHHs B3a€EMOJIIi MI’)K OpraHaMH IIUBUILHOTO 3aXUCTY, €KOJIOTTYHUMHU
ciyk0amMu Ta HAyKOBUMM YyCTaHOBaMHM [l €(QEKTUBHOTO MOHITOPUHTY Ta
POTrHO3yBaHHS €KOJIOTIYHUX PU3HKIB.

Bucnosku  ma  pexomenoayii. 3abe3nedyeHHs ~ €KOJIOTIYHOI  Oe3meku
KipoBorpaaimmam BrHMarae KOMIUIEKCHOTO MIJAXOAY Ta CHUIBHUX 3yCWIb BIAJH,
Oi3Hecy Ta TrpoMajchbkocTi. JIJIS TOMIMIICHHS EKOJIOTIYHOI CHUTyalii B 00JyacTi
PEKOMEHTy€ThCS

1. Po3poOutu Ta BOpOBaJAUTH PETIOHANBbHY MPOrpaMy €KOJOTIYHOI Oe3NeKkH 3
YITKUMU [UIIMA, TEPMIHAMU Ta JOKepeaamMu (iHaHCYBaHHS.

2. CTuMynroBaTH BIPOBA/DKEHHS €KOJOTIYHO YHCTHX TEXHOJIOTIM Ha
MIANPUEMCTBAX Y€pe3 MEXaHI3MU EKOHOMIYHOIO 3a0XOYEHHS Ta MOCHJICHHS
€KOJIOTIYHUX CTaHJapPTiB.

3. AxruBi3yBaTH poOOTYy 3 BIJIHOBJICHHS Ta 30€peXKEHHS TMPUPOTHUX
€KOCHUCTEM, OCOOJMBO B paiOoHax, IO 3a3HAIM HAWUOUIBIIOTO aHTPOIMOTEHHOTO
BILIUBY.

4. Po3BUBaTH CHCTEMY EKOJIOT1YHOI OCBITM Ta BHUXOBAHHS, MOYMHAIOYH 3
JTOMIKITPHUX 3aKJIAJIB 1 3aKIHYYIOYH IMporpaMaMy IMiABUINEHHS KBamidikamii s
(daxiBLiB.

5. Tlocunuth  MDKHapoJHE  CHIBPOOITHHLTBO B  Taly3l  OXOPOHH
HaBKOJIMIITHBOTO CEPEJOBUINA, 3aTy4yaloud MEpeOBUNA JOCBIJ Ta TEXHOJIOTIT IJis
BUPIIICHHS €KOJIOTTYHUX MPOOJIEM PETIOHY.

Peanizariist 1iux 3axo/1iB JO3BOJUTh HE JIMIIE MOKPAIIUTH €KOJIOTIYHY CUTYaIli10
B KipoBorpazacekiii 001acTi, ajge i CTBOPUTU OCHOBY AJIS CTAJIOIO PO3BUTKY PET1OHY,
3a0e3neunBIIM OalaHC MK EKOHOMIYHUM 3POCTaHHSAM Ta 30€pEKEHHAM MPUPOJIHOTO
CepeIoBHUIIA I MaOyTHIX MOKOIIHb.
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3ATAJIBHA XAPAKTEPUCTUKA HOBUX BUJIIB 35PO1
MACOBOI'O YPAKEHHA

Cenunxin FO.M., k.1.H., mpodecop, ['anmonenko FO.1.,
HanionanpHu#t yHIBEPCUTET LIUBUIHLHOTO 3aXUCTY Y KpaiHu
Hennapenko 10.1O., k.T.H., TOLIEHT,

Uepkachkuii IHCTUTYT TIOKeKHOT O6e3mneku iMeHi ['epoiB Hopuoowmis HY 113

Ykpainu

BuHMKHEHHS HaA3BUYaWHOI CUTYyallli y BOEHHUH Yac Hacammepe MoB'a3aHe 13
3aCTOCYBaHHSAM 00MOBUX 3ac00iB ypaxkeHHs [1, 2] Ta 3ac00iB MacoOBOro ypaKeHHS,
cepel SKUX HaWIMOBIPHIIIE 3aCTOCYBaHHS SAEPHOI, XIMIYHOI, OaKTEeplOJOrIYHOI
30poi, a TaKOK HOBUX BHIB 30poi [3].

Jlo HoBux BHIIB 30poi MacoBoro ypaxkenHs (3MY) BigHOCATH 30poto,
3aCHOBaHy Ha MPHUHIMIIOBO HOBUX (DI3UKO-XIMIYHHMX SIBUIAX, BJIACTHUBOCTSIX Ta
TEXHIYHUX TPUHIMNAX: reodizuyHa (METeOpOJIOTIYHA, €KOJIOTIYHA), TeHETUYHa Ta
eTHIYHa, 1H(Pa3BYKOBa, MPOMEHEBa (JIa3epHa, I'pa3epHa, My4YKOBa), PaioJIOTivHA,
KOCMiYHa Ta 1H.

Ieodizuuna 30post sBIsie CcOOOI0 KOMIUICKCHHUN BIUTUB Ha TIPOIECH B
mitocdepi, atmocdepi Ta rigpocdepi 3emii.

Memeoponozciuna (ammocgepua) 30pos - 1ie BIUIUB HA MaKpohi13UIHI MPOIIECH
B arMoc(depl 3 METOI 3MIHM JIOKaJbHOTO OanaHcy eHeprii. Posmopomryroun mneBHi
XIMIYHI PEUOBHHHM B «TEIUIMX» (IO CKJIAJAOTHCA 3 Kpameidb BOJW) 1 «XOJOTHUX
(XMapu, IO CKJIANAlOThCs 3 KPUCTAIMKIB JIbOAY), MOXHa abo po3ciiaTH ix, abo
BUKJIMKATU MTy4YHui noul. KiibkicHO omaau MoxkHa 30utbiryBaTu 10 200...300 mwm,
1[0 CTAHOBUTH BEJMKY HEOE3IeKy JJIsi HU3UHHUX Ta BOJOTUX paioHiB. ¥ 1963 p. 3a
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TPU AHI METEOPOJIOTIYHOI BIWHU pPIBEHb OMaAiB B OJHOMY 3 paiioHiB B'eTHamy
CTaHOBUB 858 MM, II0 MPHU3BEJIO 1O MPOPHUBY TIpedesb Ta 3aTOIUVICHHS BEJIMKHX
TEPUTOPIN CLITLCHKOTOCTIOIAPCHKUX 3€MElTb.

3aciBaoud TpPO30BY XMapy HOAucTUM cpibioM abo CKUJAI0uM B XMapy
HaWIp1OHIII METaJIeBl TOJIKH, MOXKHA BUKJIHUKATH PO3PSAIU OJMCKABKH, 110 1 OYAYTh
TaKTUYHOIO 30PO€EI0 JJIs MOPA3KHU JIIOJIEH.

Exonociuna 36pos — 11e KOMIUIEKC 3aXOJlIiB, IO 3I1ACHIOIOTHCS y HIMPOKUX
Macmrabax, fKi COpSMOBaHI Ha TMOPYIICHHS NPUPOIHUX YMOB >KUTTEAISUIBHOCTI.
PosmnoporienHs y BepxHIX IIapax arMocepu pedoBUH, IO MOTIMHAIOTH COHSYHY
eHepriro abo Termao 3emili, MOXe CHPUYMHHUTH pi3Ke JIOKAIbHE OXOJIOJKEHHS abo
neperpiBanHs  3emii. ChpsMOBaHMMHU AJEPHMMHM BHOyXaMH B T'EOJOTIYHHX
YTBOPEHHSIX, HAa KOHTHMHEHTAJIbHOMY IeNb(i, HIUIIXOM OOBaleHHS JHOJIOBUKIB
MOXKHa BUKJIMKATH IITYy4YHl 3€MJIETPYCH, IITOPMOBI NPHUIUIMBH (JITOChEepHaA Ta
riapocdepHa 30pos) ToIIIO.

Oco0nmuBO HeOE3MeUYHO BUKOPUCTAHHS METOJIIB Ta 3aco0iB (cTpaTocdepHi
aepHi BUOYXHM, BBEJCHHS B IIap O30HY XIMIYHMX pEareHTiB), IO 3HUIIYIOThH
030HOBHI 1Iap TUIAHETH (T€OKOCMIYHA Ta 030HHA 30p0s).

HeBumnpaBHi €KOJOT1YHI HACHIJIKK MOXJIMBI MPU 3aCTOCYBAaHHI sA/IepHOi 30poi
BEJIMKOI MOTYKHOCTI.

3acTOCYBaHHS SIIEPHUX 3apAiB 3aranbHOI0 MOTYXHICTIO 5000 MT (pubin3Ho
1/10 Bcix saepHUX 3apsliB) CTBOPUTH Ha 3emMyl KaTtacTpodiuHy cutyauiro. Bixg
MPSIMOTO BIUIMBY ypa)Karouux (akTopiB saepHoi 30poi 3aruse 1,5...2 mupa. 4oil., B
atMochepy Oyne BUKMHYTO ONM3bKO 225,5 MIH. T aepo30Ji0 Ta MUY, BHACIIIOK
YOro HaJIXOJKEHHS COHSYHOI pajianii 3MeHmuTbess Ha 90%, MmO COpUYUHUTH
KaracTpodiyHi riao0anabHI 3MIHM KiIiMaty (sAepHa 3umMa). 3riAHO 31 CIEHapieM
BIIOyI€ThCSl 3HWKEHHS TeMIlepaTypu OUIsl MOBEpxHI 3emill B CEpeJHbOMY Ha
15..20°, a B peskux parionax (cxigHe yz0epexoks CIIA) — ma 40°. Oxkean
3QJIMIIUTHCS TIOPIBHSIHO TETUIUM (3HIDKEHHS TeMreparypu Ha 1 — 2°), mpoTe pi3HUIIS
TEeMIIepaTyp CyIlli Ta OKeaHy MpHU3Be/Ie A0 yparaHiB Ta MITOPMIB.

Uepe3 HecTtauy COHSYHOI pamiaiii NPUIUHUTBCA Tpoiec (OTOCUHTERY,
3aru0enb POCIWH CIPUYMHUTH 3aru0eib TBapuH, TOOTO Ha CyIIi Ta B OKeaHl
MOpyImUThCs xapuoBui 1uki. Konmenrtparis o3oHy 3meHmmThes Ha 30...70%, a
noTik Y®-sunpomidioBanHs 3pocte y 100 pasziB. s BiAHOBIEHHS KOJIHUIIHBOI
cTpykTypH atmocdepu Oyne notpidno 100 poxis.

HacninkoM paaioakTUBHOTO 3apakKeHHS Ta IMPOHUKAr4ol pamdiamii Oyzae
3HM>KEHHSI IMYHITETY y OLITBIIOCTI JIF0JIeH, NosiBa 1H(EKIIHHUX ycKiiaaHnenb. Ha 3emmi
B1I0yeThCsl KaracTpodiyHa €MiIeMioNoriyHa OOCTaHOBKA — MOIIMPIOBATUMYThHCS
naHjeMii pi3HuX 1HQeKkui (rpuiy, yymu, xoJjiepu). Pi3ko 30UIbIIUTHCS KUIBKICTh
PaKOBHX 3aXBOPIOBaHb, 0COONMMBO JieHKeMii (pak KpoBi). YacToTa mposiBy pi3HUX ii
dbopm y HacemeHHs 3emuii, mo BuxWiIOo, ckiaane 10..11 Tuc. gom. wa 1 wmutH.
HACEJICHHS.

VYnapHa XBujisi, CBITJIOBE BUIIPOMIHIOBAHHS Ta €JICKTPOMATHITHUHN IMIYIbC Y
KOMIUIEKC1 IPU3BEAYTh O MACOBUX JIAHIIIA()THUX MOKEXK Ta TOBHOMY PyHHYBaHHIO
ekocuctemu 3emii [4].

159



3pemToro, CIiJl 3a3HAYUTH HEMOKJIMBICTh HAJlaHHS MOCTPAKIATUM pPEabHOT
MeauuHo1 gomoMord. Ilpu rioGanbHOMY siAepHOMY KOHQJIKTI IS JIIKAPChKOI
JIOTIOMOTH HEOOX1HO 2 MJIH. IYHKTIB MeIU4YHOi gomomoru, 30 muH. mikapiB ta 100
MJIH. 4OJI. CEPEIHbOr0 MEIUYHOro nepconany. 3a ganumu BOO3, 1985 p. y cBiTi
oyno 3...3,5 muH. mikapiB Ta 7...7,5 MIH. 0ci0 cepeIHbOr0 MEIMYHOIO IMEepPCOHATY.
Crnijt 3BaXKUTH, 10 OCKIJIBKHM TOCIITANIl KOHIIEHTPYIOTHCS HAaBKOJIO BEJIMKUX MICT, TO
60% mnikapiB 3arMHE OJIpasy.

I'enernuHa 30posi — 11e HOBI (OpPMHU HIKIJUIMBUX OakTepiil, sSKI CTBOpPEHI
METOJIaMU TEHHO1 imkeHepii. Ilpu momamaHHi O Yy»XOro oOprauizmy I OakTepii
BUJIJISIIOTh PEYOBUHM, IO 3MIHIOIOTh CTPYKTYPY TEHIB, BUKIUKAIOYH IOSBY HOBHUX
XBOpOOOTBOpHUX  OakTepiii. Benuky HeOe3nmeky MpPENCTaBise€ MOXKIHUBICTh
pexom6binanii JJHK (TK-/IHK), mo no3Bossie HeXxBOpoOOTBOPHY OaKTEpi0 3pOOUTH
XBOPOOOTBOPHOLIO, IMIUIAaHTYBaBIIM 10  HEI  TEHETUYHY  1H(QOpMalIio
XBOPOOOTBOPHOCTI UM BUPOOHHUIITBA TOKCHHIB.

PizHOBHIOM TreHeTHYHOi 30poi € emmuiuna 30pos, MO € OIOJOTIYHMMHU Ta
XIMIYHUMHU peLeNnTypamMH, sfKi BHOIPKOBO BIUIMBAIOTh HA TEBHI E€THIYHI TpyNu
HaceneHHs. BuOipKoBiCcTh 00yMOBJIEHA PI3HUIICIO TPYIU KPOBI, MIrMEHTAIl MIKIPH
Tomo. EQekTuBHICT, TeHeTUuYHO1 30poi omiHioeThes y 25...30%. Hanpukian, xpos
rpyniu B BusiBiIeHO B aMepukaHCbkux iHmiaHIIB Ta 40% wnacenmenns IliBaeHHO-
CximgHoi A3ii. 3acTOCyBaHHS PELENTYp, 110 BIUIMBAIOTH HA JIIOJCH JIMIIE 11€1 TPyIn
KpOBI, ITPU3BEJIE O IXHbOT MAaCOBOI 3aruoeri.

IIpomeHneBa 30posi 3aCHOBaHa Ha JOCSITHEHHSX Cy4acHOi (PI3UKH Ta YMOBHO
TUTATHCS HA JIa3epHY, TPa3epHy Ta IMyYKOBY.

Jlasepna 36pos — 1e KBAaHTOBI TEHEPATOpPH, IO TEHEPYIOTh KOTEPEHTHE
€JIEKTPOMAarHiTHE BHUIPOMIHIOBAHHS IIMPOKOTO  Jiama3oHy JOBXKHH  XBUIIb,
MpU3HAUYeHEe IS 3HUIICHHS KMBOI CHJIM Ta TEXHIKH. Bpakaroda Jis MOTY>KHOTO
jJazepa TMOJSATa€ B  MUTTEBOMY IIJIBUIICHHI TEMIIEpaTypu TOBEpPXHi, IO
OTPOMIHIOEThCS, 1i meperpiBl 1 3aiimanHi. [lns pylHyBaHHS CTajdl HEOOXimHA
IiTBHICTh TOTOKY IO Majae Ha MOBEpXHIO 62 KJK/cM, IepeBO 0OBYIIIOETHCS MIPH
20 xJ[x/cM®, BaKKe YpaKEHHsS MO3KY Ma€ MiCIie IIPH MOBEPXHEBOI MOTYXHOCTI |
Kk JK/CM, ypaskeHHs POTiBKH oka — mpu 10-3 kJ[x/cM’,

Haii611p111 nepCrneKTUBHUMHE BBAXKAIOTHCS MOTYKHI Ja3epH 3 JOBKHUHOKO XBUJI1
10,6 MKM, OCKIIBKH 1151 JOBKHHA XBWJI1 BIJTIOBIJAE «BIKHY MPO30POCTI» arMochepu i
1I€ BUIPOMIHIOBAHHS TOIJIMHAETHCS TEMOIVIOOIHOM KpOBI, (pepMEHTamMH HEPBOBOI
CUCTEMH, MOJIEKYJIaMHU BOJM B TKAHWHAX, 110 30UIbIIIYE BpaXkarody 10 MPOMEHIB.

I'pasepna 30pos. OcobnuBuii iHTEpeC PaxiBliB BUKIMKAE PO3pOOKa Ja3epiB Yy
PEHTreHIBChbKIN o0jacTi Ta o0jacTi raMMa-BUIIPOMIHIOBaHHsS (Tpaszepu), 110 Mae
BEJIMKY IIPOHUKAIOUY 3[aTHICTh Y MOBITP1 Ta MaTepiaiax.

Pi3HoBHIOM TIpOMEHEBOiI 30poi € nyykosa 30pos, 1O CTBOPIOE TMOTIK
€JIEeMEHTApPHUX YAaCTMHOK BHCOKOI IIBHJIKOCTI Ta BETUKOi TYCTHHU. BoHa Moxe
3aCTOCOBYBATHUCS K Ha 3€MJIl, TaK 1 B KOCMOCI, a JDKEPEIOM 3apsA/KEHUX YaCTUHOK
(eJIeKTpOHIB, MPOTOHIB) € IPUCKOPIOBAY1 €JIEMEHTAPHUX YAaCTUHOK. [[71s1 TiBUIIIEHHS
«J1aNIeK00IHHOCTI» TepeadavaeThes 3aBaaBaTu HE OKpeMi, TpynoBi ynapu mo 10...20
IMIYJIBCIB Y KOKHOMY. [104aTKOBI IMITyJIbCH CTBOPIOIOTH «TYHEIbY», SKUM HACTYIHI
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IMIYJIBCH MOXYTh JOCSATAaTH I, 10 po3rtamoBana 3a 10...15 km. [lyukoBa 30pos
KOCMIYHOTO Oa3yBaHHS 3aCHOBaHA Ha BUKOPUCTaHHI HEWUTpPaJIbHMX YaCTHHOK, a
JAJIBHICTD JIii, 1110 ypaXKkae, JOCATaE COTEHb KIJIOMETPIB.

CIIMCOK BUKOPUCTAHUX JKEPEJI

1. ParyBanibH1 poOOTH mij Yac JKBiaIii Haa3BUYalHUX cuTyariil. Yactuna 1:
[Tocionuk. 3a 3aransHoro penakiiero B.H. [Tmenuunoro. K.: OcHora, 2006. 240 c.
URL.: http://repositsc.nuczu.edu.ua/handle/123456789/4076

2. Cenunxin 0. M., Jlenmapenko FO.FO. Oco6auBocTi 3a0e3neucHHs Oe3meKn
Ta 3aXHCTy OCOOOBOIO CKJIaJly B YMOBaX BEICHHS O0HOBUX Jii. 3amoOiraHHs
BUHWKHEHHIO HA/I3BUYAHUX CHUTYyalliif, pearyBaHHS Ta JIKBiJIaIis iX HACIIIKiB.
Marepianu kpyrioro croiy (BeOiHapy). — XapkiB: HVYI[3VY, 2023. C. 134-135.
http://repositsc.nuczu.edu.ua/handle/123456789/17264

3. 30post MacoBOro ypakeHHs Ta 3axucT BiJ Hei. HaBuanbHuii mociOHuk. / b.
1. TeoyxoB. KuiB: Bun. gim «CKI®», 2023. 101 c.

4. by 10.B., Kpaiinok O.B., Cenunxin 0. M. ta iH. BruiuB Hebe3neuHux
TOKCUYHUX (PAKTOPIB MOXKEXK MPHU BINCHKOBUX JIIIX HA EKOCUCTEMHU 1 KUTTENISUIBHICTD
HaceneHHs. KomyHanbHe rocnogapctBo MicT. HaykoBo-TexHIUHUI 301pHHUK cepis:
TeXHIYHI Hayku Ta apxitektypa. T. 6, Bum. 180. 2023. C. 196-202. URL:
http://repositsc.nuczu.edu.ua’/handle/123456789/19176

V]IK 621.039.58(038)

KATEI'OPIi PU3UKY JKEPEJ IOHI3YIOUOI'O
BUITPOMIHIOBAHHA

A.B. Taprascvkuil, Kano. mexw. HaAyK, OOUEHM,
O.B. Jlioboseyvkuil
JIvgiscokuti 0epaicasHull yHisepcumem Oe3neKu HUmmeoisibHOCHI

Jlxepena ioHi3yroyoro BunpomiHtoBaHHs ([IB) mmpoko 3acTocoByroTh s
MOTpeO CyCNUIbCTBA Y PIZHUX TATy3X IPOMHUCIOBOCTI Y KOPUCHUX LILISAX.

Cryninp HeOe3MeKH BiJ BUKOPUCTaHHS pi3HOMaHITHUX [[IB 3anexuTs BiA
Oaratbox (pakTOpiB, BKJIIOYAIOYM W AKTHBHICTH paJlloaKTHMBHOro Jkepena. Jlis
omiHku crymneHs HebOesneku Bif JIB icHye kmacudikariss kareropii pusuKky Bij
HAJ[3BUYANHO HEOE3MEeYHUX JJIsl JIOJUHU J0 Ty’KE€ MATONMOBIPHO HEOE3MEUHUX IS
JFOVHH.

HesamanoBana mopist Ha Oyab-sSKOMY 00 €KTI 3 pajiaiiHOI0 YU pajialliifHo-
SJIEPHOIO TEXHOJIOTIEI0 KBAMI(DIKYETHCS SIK pajialliifHa aBapis, KO MPpH BUHUKHEHHI
11€1 TTO/I11 BUKOHYIOTHCA JIB1 HEOOX1/IHI 1 JOCTaTHI YMOBHU:

1. BrpaTa perynor4oro KOHTPOJIIO HaJl JHKEPETIOM;

2. PeanpHe (ab0 MoTEHIIITHE) OMPOMIHEHHS JIIOJICH, sSIKE TIOB’si3aHe 3 BTPATOIO
PETYII0I0UOr0 KOHTPOJIIO HAJl JXKEPETIOM.
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[Tig Bu3HaYeHHs pafialliiiHOi aBapii mifnanae MIMPOKUN CHEKTP TaKUX IMOIMH,
AK KpaJDKKH YM BTPATH MOOJUHOKHMX 3aKPUTUX JDKEpes raMMa-BUIIPOMIHIOBAHHS,
HEKOHTPOJBOBAHI pPO3repMeTH3allii PaAilOaKTUBHUX JKEpEN, 10 MICTATh TaMmma-,
0eTa- 1 anbGha-BUNPOMIHIOBAY1, BKIFOYAIOUN PATIOHYKJIIIIHI HEUTPOHHI JKepea.

Bynb-sika He3arutaHoBaHa MO/I1s, SIKa BIANOBIIA€ 3a3HaY€HUM yMOBaM, BUHUKJIA
HA  EHEPreTMYHOMY,  TPAHCIOPTHO-CHEPreTUYHOMY,  JOCHIJIHUIIBKOMY YU
IIPOMHUCJIOBOMY aTOMHOMY pEaKToOpi, KBamdIKyeTbcs SAK pajialliifHa aBapis
HE3aJIe)KHO BiJ] MPUYMH 1 MAcIITadiB i€l aBapii.

3rizuo kareropii pusnkiB MAI'ATE po3pi3HstoTh Taky KiaacuikaIliro pKepes
10HI3YI0YOTO BUIIPOMIHIOBAHHS:

« I «xareropis (pamioi30TOMHI TEPMOCIEKTPUYHI TEHEPATOpH, Tamma-
OTPOMIHIOBAY1);

* II kareropis (ramma-pagiorpau 3 BHCOKOIO Ta CEpPEIHBOIO TOTYXKHICTIO
7I03H);

o III xareropis (cTamioHapHI NPOMHUCIOBI MPUCTPOi, ETAJOHHI JKeperna
(piBHEMIpH, KOHBEEPHI TATYMKHU TOIIIO));

« IV kareropis (mopTaTMBHI 3aCO0M BHUMIPIOBAHHSA, aHTHCTATH4YHI MPUCTPOI],
KICTKOBI JICHCUTOMETPH, pajiiorpadu 3 HU3bKOIO MOTYKHICTIO JT03H);

* V kateropis (paJl0aKTUBHI arlikaTOpH).

Jlxepena xareropii I € Hag3Bu4aiiHO HEOE3NMEUYHHMHU JUIS JIOAWHUA. BoHH
MOXYTh BUKJIMKAaTH HE3BOPOTHI 1 HaBITh CMEPTEIbHI HACIIAKH ISl JIOJUHU, SKIIO
BOHa Oyje 3HaxXOAWTHCS MOONM3y HesaxuieHoro J[IB Bij HEKITbKOX XBUJIMH 0
roaunu. [Tpote, 31 301IbIIEHHSAM BIJICTaHI PU3UK 3aMOJIISITH IEPMAHEHTHY KOy a00
3arpo3y KUTTIO JIFOJUHU 3MEHIIYEThCS a00 B1JICYTHIM. 3arpo3010 Bij TaKOro JKepena
Oyne 3aOpyaHeHHst tepurtopii. Jns Benukux JIB Tteputopis, sSKy HEOOX1AHO
OUYMCTUTHU, MOKE OyTH JI0 OJJHOTO KBaJIPaTHOTO KIJIOMETpa Ta OUIbLIE.

st 1IB kateropii [ Mo)kHa HaBECTH HACTYMHI IPUKIIAIN:

* TeJjeTeparis: BUKOPUCTOBYEThCS B MEAMYHUX 3aKiafax g JIKyBaHHS
myxauH i mictuth 3otomu ©Co 3 akrusaicTio 1000-15000 Ki (37-560 Thk) a6o
isotomu **'Cs 3 aktuBHicTi0 500-1500 Ki (19-56 ThK);

* OINPOMIHIOBAadl KpPOBi: BUKOPUCTOBYIOTHCS B MEIMIIMHI Ta Pi3HOMAaHITHUX
7a00paTOPHUX JOCHIKCHHSX; 3a3BHYai MICTATH 130TOIH Co ta 137Cs; Ipy  LILOMY
aktuBHiCT °Co cranoButh 1500-3000 Ki (37-111 TBk), a aktuBHicTs > Cs 1000-
12000 Ki (37-440 Tbk);

* IPOMKCIIOBI OmpoMmiHoBadi 3 aktuBHicTIO Co Ta ">'Cs Tpoxu Gimblire, Hix
1500-3 000 Ki (37-111 Thk).

JIB xateropii Il BUKOpUCTOBYETHCS, B OCHOBHOMY, y MPOMHUCIOBIA ramma-
pamiorpadii, OpaxioTeparii 3 BEIUKOI Ta CEPEAHBOI TMOTYXKHICTIO 03W, IS
KaJ1iOpyBaHHS IPUJIAJIIB TOIIO.

JIB «kareropii Il € nyxe HeOe3neYHUMU IS JIOJUHU. Y  BUIAJKY
HEHAJIS)KHOTO KOHTPOJIO Ta MPHU MOPYIICHHI YMOB 30€piraHHs TaKuX JKEpes, BOHU
MOXYTb CIPHUYMHUATH 3HAYHY IITKOJY 3/I0POB’I0 JIOJUHU, KA Oepe Woro pykamu abo
IHITUM YUHOM KOHTAKTYE 3 HUM IMPOTITOM KOPOTKOTO dacy (Bil XBWUJIMHU 10O
rogunu). Heratusuuii BrumB Takux [[IB MoXxe BUKIMKATH MOBLIBHY CMEPThH, SKIIO
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moauHa nepedyBatuMe moban3y 3 HeszaxuiieHuM J[IB mpoTsroMm AekiTbKoX TOAMH
a00 JeKUIbKa JTHIB.

3a mexamu cotHi MetpiB Big JIB kateropii Il pusuk nms 310poB’s nroaeit €
He3HauHUM abo Maibke BiacyTHiH. [Ipore, 3a0pyaHEHY TEpUTOPIIO HEOOXITHO
3aUMCTUTH, UMOBIpPHA IIONIA HE MIEPEBUILUTH MEX OJIHOTO KBaJAPAaTHOTO KUIOMETpA.

s 1IB kateropii [l MoxHa HaBeCTH HACTYIIHI MPUKIIA]IN:

* Opaxitepamisi: J{IB, mo po3TamoByroTbcst BcepearHi adbo Ol MyXJIuHU JJIs
MMOCTaYaHHsS BEJIMKOI 703U BHUIIPOMIHIOBaHHS 10 TKAaHWHHU IMYyXJIMH, PaTiOHYKIIIHA
BapIIOIOTHCS B 3AJICKHOCTI BiJ TUITY ITyXJIMHU T4 MOXYTh MICTUTH B¥7Cs-, 60Co-, I,
226R5. 192], 2520

* JDKepena JIsl MPOMHUCIIOBO1 paaiorpadii: BUKOPUCTOBYIOTHCS ISl OTPUMaHHS
300paskeHHs TBepAMX 00’ekTiB 3 aktmBHicTio ~2lr, ¥Co, Se Ta '™Yb B Mexax
5-200 Ki (0,19-7,4 Thk);

« pamiorpadiuni kamepu (pmc. 1) 3 akrmeictio “Co aGo
100-150 Ki (5000 I'bk) a6o meHre;

* IpKepena ISl KaniOpyBaHHS MpHIamiB 3 akTuBHICTIO ' Cs Ta ®°Co MeHmIe
100 Ki (3700 I'bk).

192
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Pucynok 1 — Pagiorpadgiyna kamepa

JIB kateropii IIl € HeGesmeunumu aia dr0auHU. BOHM MOXYTh 3aBAaTu
IIKOJIM OpraHi3My JIIOJIMHU, sika Oepe Horo pykamu abo IHIIMM YHHOM KOHTAKTYE 3
HUM TIPOTATOM KUTHKOX TOAWH. MOXIHBUH, X04a I1e MAJIOWMOBIPHO, CMEPTEIIbHUIA
pe3ynbTaT Ui JIOAUHM, SIKIIO 3HAXOAWTUCA TOpydy 3 wLi€o HezaxumeHum /J(IB
IPOTATOM JEKIIBKOX JHIB 1 10 2-3 THXHIB. J[»Kepeno Moxke 3al0IIATH KOy KUTTIO
mrofel, ski mepeOyBaloTh y Oe3mocepenHiil OJM3BKOCTI BiJl HBOTO. 3a MeEXaMu
JEKIJIbKOX METPIB PU3UK HeralHUX e(EeKTiB I 3I0pOB’s oAl Manuii abo maiixe
BIJICYTHIMH, NpoTe 3a0pyJHEHY TEPUTOPII0 HEOOX1AHO YUCTUTU. PO3Mipu TepuTopii He
MepEeBUIIATh MEX1 MaJlol YaCTUHU KBaJIPaTHOTO KIJIOMETpa.

Cepen HIB kateropii III ciig Big3HAYUTH TPOMUCIIOB] JaTYUKU 3 aKTUBHICTIO
¥7Cs 1-5 Ki (37-185 I'bk).
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Jlxepena kateropii IV wmamoiiMoBIpHO € HEOE3MEYHUMHU U1  JIIOJIUHU.
KinpkicTh HE3aXHIIEHOTO paJloaKTUBHOTO Martepiany Takoro J{IB moke TMmM4acoBo
3aBAaTH IIKOJHM JIFOJMHI, sika Oepe Horo pykaMu abo 1HIIMM YHHOM KOHTAKTY€ 3 HUM
MPOTAroM O6aratbox roAuH abo 0 uHI, sika nepedyBae MoOIU3Y BiJl HBOT'O TPOTATOM
0araTboX THIKHIB.

Cepen JIIB karteropii IV ciijg BUAUIMTH BHCOKOAKTHBHI OJIMCKaBKOBIIBOJIM 3
axtuBHicTIO " EU 50-400 MKi (2-15 I'BK).

Jlo JIIB xareropii V BigHOCSITH, B OCHOBHOMY, JDKepelia 3 HHU3BKOIO
NOTY)XHICTIO JI03W JJIi TpOBeAeHHS OpaxioTeparii, OpuUiIagd PEHTTEHIBCHKOI
bayopecieHtlii, ASTeKTOPH eIEKTPOHHOTO 3aXOIUICHHS, CIEKTPOMETPH, PaIi0aKTUBHI
mxepena mis [TIET-TexHom0r1i, HU3bKOAKTUBHI OJMCKABKOBIIBOIH.

Jlxepena kareropii V CTaHOBIIATH MaJONMOBIpHY HeOe3leKy s 3740pOB’s
JIIOTWHU.

[IpuknagoM pagioakKTUBHOTO JpKeperna karteropii V. Moke OyTH eJeMEeHT
pamioizotoriHoro xepena cpimia (PTAC ET) (puc. 2) B aBTOMaTHYHOMY
CUTHAJII3aTOpl BUSBIICHHS aepo30iiB cremianbHux gomimok ACII, sKi 3HaXOIUINCS
MaiiKe y KO>KHIM BIIChKOBIM YaCTHHI.

w

Pucynok 2 — Pagioizoronne pxepeso csitaa (PI'IC ET)

PT'ZIC ET npusHaueHe s HaJalITyBaHHS YYTJIMBOCTI CHUTHAJI3aTopa 1 €
mxepesnioMm Oeta-sunpomintoBanns tuny bBUC-M-2 (BMUC-MHA-1). PTIC ET sBnsie
co00I0 TepPMETHUYHY aMITyJly 31 CIUIaBiB aJIOMIHIKO BCEPEAMHI SKOI MOMINIEHUN 1
3aikcoBaHmil mperapar i3 pagionykigamu St + 2%V,

Takum unnoM, J[IB maroTe pizHOMaHiTHI Gopmu Ta po3mipu. Tomy JIB, ski
MpU3HAYEHI JUIsI OHAKOBOI'O 3aCTOCYBAaHHSA, aje BUPOOJIEHI PI3HUMH KOMITaHISIMH-
BUPOOHHMKAMHU, MOXYTh OyTH 30BCIM pi3HUMH 3a (opmor Ta po3mipoMm. [Ipote,
KOXHE JIKepejao MOBHUHHO MICTUTH BIANOBIJHE TOIMEpeIKyBalbHE MapKyBaHHS

(puc. 3).
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Pucynok 3 — Oneuarane axepesio iOHi3yr040ro BUIIPOMiHIOBAHHS

Axmo JIIB mepebyBae y KOHTEHHepli Ta A HATJISIOM BiIMOBITHOTO
00CIIyTOBYIOUOTO II€PCOHATY, SKHWM, Y CBOIO 4YEpry JOTPUMYETHCS YCIX 3aXO/IiB
O€3IMeKn, TO PU3UKH, SIK1, IIOB’sI3aH1 3 HEOE3MEKOI0 JIJIs CYCIUIBCTBA 1 OTOUYIOUHUX, €
HU3BKHAMH.

[Ipote, B yMOBax BiZICYTHOCTI HAJICKHOTO KOHTpOIO 3a J[IB BoHO MOXe OyTH
BTpadeHUM abo BuKpageHuM. He cimin 3a0yBatw, 110 B yMOBaX BEJACHHS OOMOBHX i
CHapsi MOXe 3pyHlHyBaTu KoHTerHep 3 JIIB, a 11e B ¢BOIO 4epry MoKe IPU3BECTH 10
OTIPOMIHEHHS JIFOJIeH Ta JOBKiJIIA.

CIIMCOK BUKOPUCTAHUX JKEPEJ

1. IIpo BUKOpUCTaHHS SIEPHOI €HEPTii Ta pajiaiiiiny 6e3neky: 3akoH YKpaiHu
B11 08.02.1995 Ne 39/95-BP (i3 3minamm).
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IMITALIIIIHI HABYAHHS SIK IHCTPYMEHT 3ABE3IIEYEHHS
TOTOBHOCTI 10 HAJBBUUAMHUX CUTYALII PAJIAIIAHOTO TA
XIMIYHOT'O XAPAKTEPY

M.A. Yupkina-Xapnamosa, k.m.u., ooy., Hayionanvnuti ynisepcumem
YUBIIbHO20 3axucmy Ykpainu
B.B. Konichuk, Misxcpezionanvnuii yenmp weuorxozo peazysanus JJCHC
Ykpainu

Y XX CcTOMTTI Mmiclisi CTBOPEHHS Ta PO3MOBCIOKEHHS B CBITI pajdialiifHO Ta
XIMI9YHO HEOEe3MeUHUX 00’ €KTIB BHHHUKJIA HEOOXITHICTh 1X HAJIEKHOTO YTPUMAHHS Ta
3axucty. Toxi, y 1986 pomi, katactpoda Ha HopHoOminbcbkiik AEC moka3zana, mo
Ha)kanab, HE OYyJO CTBOPEHO CIELIAJBLHOTO €()EKTUBHOIO IUIAHY KOHKPETHUX AN 3
JKBIJAIll, a TaKOX BIAMPAlbOBAHOTO MEXaHI3My JIIKBIJAIl HACTIIKIB MOMXJIHBOT
pamianiiinoi HeGe3neku. Cxoxa mnpobieMHa cuTyallisg Oyia 1 B €Bpori Ha 00’ €KTax 3
M1IBUIIICHOIO XIMIYHOIO 3arpo30io [1].

B ymoBax chorojieHHs, mijJ 4ac MOBHOMACIITAOHOTO BTOPIHEHHS POCIHCHKOI
deneparrii, BUHHMKae O€3Jiu 3arpo3, SKI MOXYTh BIUIMHYTH Ha >KUTTS Ta 3]I0pOB’S
JOAE, a TakoX Ha CTaH HAaBKOJMUIHBOIO cepegoBuia. OcoOJIMBO CYTTEBO
30UTBIITY€ETHCS] PU3UK BUHUKHEHHS 3arpo3 pajialifiHoOro, XiMIiYHOro Ta 010JIOTTYHOTO
xapakrtepy. Pamiaiiiina 3arpo3a € oJHUM 3 HailHEOe3MEUHIINX HACIIAKIB 30pOHHUX
KOH(JTIKTIB, OCOOJIMBO SIKIIO BOHU B1IOYBAIOThCS MOONM3Y siIEpHUX 00'eKTIB abo 3a
y4acTi 30poi MacoBoro ypaxeHHs. Jkepenamu pajiaiiifHoi 3arpo3u mij yac BIMHU €
aTOMHI €JIEKTPOCTaHLIi, A/epHI CXOBMINA, sAlepHa 30posi, paaiOaKTUBHI JKepena,
«OpynHi 60oMOm». IMomkomxkenns abo oOctpin AEC Moxke MpuU3BECTH 1O BUTOKY
PaJlOAKTUBHUX PEYOBMH 1 MaclITaOHOro 3a0pyJIHEHHS MAOBKULIL. 30epiraHHs
AJIEPHUX BIIXOMIB Ta SICPHOTO TaJMBa CTBOPIOE TMOTEHININHY 3arpo3dy B pasi
MOIIKO/IPKEHHS CXOBHII. BukopucTanHs simepHoOi 30poi Mae katacTpodivuHi HACITIIKA
JUIs HaBKOJIMIIHBOIO cepefoBulIa Ta 370poB's moaed. l[llupoke BUKOpHCTaHHS
PaTlOaKTUBHUX JDKEpPENT Y MEIUIIMHI, TPOMHUCIOBOCTI Ta HAYKOBUX JIOCIIHKCHHSIX
CTBOPIOE JI0JIATKOBI PU3UKH 1X PO3MOBCIOKCHHS B pa3i KOHGIKTY [2].

XiMIYHI 3arpo3W € OJHIEI 3 HaWHEOE3MEUHIMMNX CKIQJ0BUX CYYaCHHUX
KOH(ITIKTIB. BOHM MOXYTh BUHUKATH BHACIHIJIOK BHUKOPUCTAaHHSA XIMI4HOi 30pofi,
aBapiil Ha XIMIYHUX MIANPUEMCTBAX, B pe3yJbTaTl 4Oro Mmija yac O0MOBHX J1i MOXKYTh
OyTH TIOMIKOJKEHI XIMIYHO HeOe3neuHi 00’€KTH, W0 TpPU3BEAEC [0 BUKHUAY
IIKIJJIMBUX pPEYOBUMH B armocdepy. XiMIUHI PEYOBMHU MOXKYTh 30epiratucs Ha
CKJIaZlaX, OYMCHUX CHOpYyJax Ta IHIIMX O0'€KTax LMBLIBLHOI 1HPPACTPYKTYPH, LIO
CTaHOBJISITh MOTEHI[IIIHY 3arpo3y B yMOBaxX BOEHHOro cTaHy. Ciia BIAMITUTH, IO
MOTSTH, aBTOMOOLJI Ta 1HIII TPAHCIIOPTHI 3aCO0H, K1 MEPEBO3SITh XIMIYHI PEYOBHUHH,
TaKOX MOXYTb CTaTH MIIMICHAMHU JUIsi OOCTPLIIB 1 CTAHOBUTHU 3arpo3y 3a0pyAHEHHs
JOBKIJIISI pI3HOMaHITHUMHM TOKCHYHUMH pedoBrHaMU [3].

Han3Bu4aifHO BaXXJIMBUM Y peaisix ChbOTOJICHHS € HaJIe)KHE BiIMpaIlIOBaHHS
IJIaHIB, TPOLEAYp, IHCTPYKIIA 3 MHTaHb pearyBaHHS Ha HAJ3BUYAMHI CHUTYaIli
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panaianiifHoOro Ta XIMIYHOTO XapaKTepy Ha KPUTUYHO BaXIJIMBHUX 00’ €KTaX KPUTUYIHOI
iH}ppacTpykTypu YKpaiHu.

ImiTaniiini HaBYaHHS MOXYTh JOTIOMOITH PO3POOUTH CHUCTEMH,IIPOLIETYPU Ta
MEXaHI3MH pearyBaHHsS Ha HaJ3BHYaiiHI CHUTYyalll pajialiifHOro Ta XIMIYHOIO
XapakTepy, a TaKoXK OIIHUTH Ta MPOTECTYBATH iXHI (PYHKIIIOHAIBHI CIIPOMOKHOCTI.
OCHOBHOIO METOIO YINpPAaBIIHHA IMITAI[ITHUMU HABYaHHSIMU € CHPUSHHS pO3poOIlll
e(deKTUBHOT POrpaMy HaBYaHb, IO BIAMNOBIIAE LIJILOBOMY NMPHU3HAYEHHIO, @ TaKOX
VOpaBITIHHS HEK, [UIIXOM HaJaHHS Y3TO/UKECHUX TMPAKTHYHUX HACTAaHOB Ta
IHCTPYMEHTIB Ji1 PO3pOOKM 1 BHpOBa/KEHHS HaB4YaHb. Clil 3a3HAYUTH, IO
IMITaIiiiHl HaBUaHHS MOKPAIIYIOTh 1HAMBIAyalbHY MPOAYKTUBHICTH, OpTaHi3aliifHy
KOMYHIKAIII0 1 KOOPAWHAIIIO, BU3HAYAIOTh POJIi Ta 00OB’S3KHM EKCTPEHUX CIIYXO,
CHpUSIOTh (POPMYBAHHIO KOMAHIM Ta HAJIATOKCHHIO CITIBIIPAIll,Jal0Th MOXKJIMBICTh
BUNPOOYBATH 1 OLIIHUTH IUIAHW Ta MPOLIETYypPH, BKIIIOYAIOUH OlEpaliiiHi HACTAHOBH
Ta CTaHJIAPTHI OMEpalliiiHI MPOLEIypU, a TAKOXK CTBOPIOIOTH O€3MEUHE CepeIOBUIIIC
JUTSL BIATIpAIlIOBAHHSI pearyBaHHS Ha HaJA3BUYalHI CUTYaIlli, [0 HAJa€ MOXJIUBICTDH
HABYATHCA HA CBOIX MOMMJIKaX BCIM YYaCHUKAM HABYAHb.

B ynpaBniHHI iMITaIIHHUMKA HAaBYaAaHHSIMU PO3PI3HSIOTH YOTHPU TUITH HABYaHb,
AKI MOXHa PO3JAUIMTA Ha JBI KaTeropii: HaBuaHHA B (opmaTi 0OOroOBOpEeHb Ta
orepartiiiHi HaB4aHHs. HaBuaHHs y ¢opMaTi 00TrOBOpPEHb, K1 MOKJIMKAHI 03HAMOMUTH
YYaCHHKIB 13 MIOTOYHUMH TUIAHAMH, TIOJITUKAMH, TOMOBJICHOCTSIMH Ta MPOIEAYpaMH,
a TaKOX 3aJy4ydTH YYaCHHUKIB JO 1X po3poOKH abo BaocKoHajeHHs. OnepalliiiHi
HaBYaHHS, SKI MpU3HAYEHI Uil Badifallii IUIaHIB, TMOJITHK, JOMOBJIEHOCTEH,
nporeayp Ta PyHKIIOHATIBHOCTI CUCTEMU; CIPUSHHS PO3YMIHHIO poJieii 1 000B’SI3KiB;
a TAaKOK BUSIBJICHHIO ITPOTAJIMH y 3a0e3MeueHH1 pecypcamu [4].

Takum  4yuMHOM, IMITalllifHI  HaBYaHHS  3a0€3MEUylOTh  MOXKJIIHUBICTh
BJIOCKOHAJIMTH i MIJBULIUMTH ONEPATUBHY FOTOBHICTH O pearyBaHHS Ha pajialiiHi
Ta XIMIYHI 1HIAIEHTH.

CIIMCOK BUKOPUCTAHUX JTKEPEJI
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CEKLIS 5
IHHOBALIIHI MIJIXOJIU TA TEXHOJOTI Y BAOCKOHAJIEHHI
POBOTH OMEPATUBHO-PATYBAJBHUX IMIJIPO3ALIIB JCHC B
YMOBAX BOCHHOT'O KOH®JIKTY »

YK 351.86+614.8

OCOBJIMBOCTI HAJAHHSA TOIIOMOTI'A TA PATYBAHHS
IHHOCTPAXKIAJINX HA BOJHUX OB'€EKTAX B YMOBAX BIMCBKOBOI'O
CTAHY

M_.B. I'pucop ‘sn kanouoam mexHiuHux HayK, OOYeHm,
. C. ®eoopenko kanouoam icmopuunux Hayx, M.O. Kponusa kanouoam
mexuiynux Hayk, B. b. Komnan Yepracokuti incmumym noscedxdchoi besnexu
imeni I'epoie Yoprnoouna HYI[3 Vkpainu

B ymoBax BIHCBKOBOTO CTaHy, CUTYyallii, MOB’s3aH1 3 HAA3BUYAHHUMHU TOIISIMU
Ha BOJAHMX 00'€KTax, CTalOTh BCE OUIBII aKTyaJdbHUMHU. Lle mOB'I3aHO 13 3pOCTaHHAM
PHU3HKIB, TOB’SA3aHUX 3 BIMCHBKOBUMH [ISIMH, & TaKOX 3 MOTPeOOI Yy IHBI/II[KOMy
pearyBaHHI Ha HAJ3BUYAiHI CUTYaIlil, III0 MOXKYTh 3arPOKyBaTH KUTTIO Ta 37I0POB’I0
mrofeil. BilicbkoBHH CTaH CTBOPIOE JOAATKOBI PHU3MKK 1 3arpo3u, SKi MOXYTb
YCKJIQIHIOBAaTH TPOIEC PATYBaHHSA. Y TaKUX yMOBax MOCTpaXkaajl Ha BOAL MOXYTb
OMUHATHUCS HE JIUIIE Yepe3 MPUPOJIHI KaTaKIi3MU Y TEXHOTCHH1 aBapii, ajie i depes
001i0BI 11T, pyHHYBaHHS 1HPPACTPYKTYpPHU, TEPAKTH a00 BIMICHKOBI Onepariii.

B ymoBax BIliCBKOBOTO CTaHy, KpiM CTaHJApPTHUX PU3UKIB, TMOB'S3aHUX 13
BOJHUMHU 00'eKTamMu (HANpUKIIad, MOTaHl MOTOJHI YMOBHU, IIBUJKA TEUisl, XOJOJHA
BOJIa, IIITOPMOBI SIBHIIA), JOAFOTHCS HOB1 HeOe3neku. /o HuX HalexarTh:

e boiioBi aii Ha Bofi. Lle MoxxyTh OyTH BIHICHKOBI omepallii Ha piukax, o3epax
YU 1HIIUX BOAHUX 00'€KTaX, 10 YCKIAIHIOE PATYBAJIbHI pOOOTH.

e Minni 3arpo3u. Bomni 00'ekTh MOXyTh OyTH 3aMiHOBaHI SK YacTHHA
BIMCHKOBUX [T, IO CTBOPIOE JJOJIATKOB1 PU3HKH TSI PATYBAIHHUKIB.

e PyitnyBanHs iHdpacTpykTypu. Moctu, gamOM Ta IHII TiAPOTEXHIYHI
CHOPYIM MOXYTh OYTH 3pyHHOBaHIi, 10 MPU3BOJUTH A0 3HAUYHUX MaBOJKIB abo
3aTOIJIEHb.

BiiicbKkOBI /i1 MOXKYTh CYTTE€BO BIUIMBATH Ha O0€3MEKy BOJHUX O0'€KTIB Ta CTaH
moaen Ha Hux. Hampuknan:

ABapii MOPCBHKUX Ta PIYKOBUX Cy/eH. BICbKOBI [l MOXYTh NMPU3BOJUTU JI0
MOIIKO/PKEHB CYyJIEH, 110 CTBOPIOE PU3HUKH JIJISI )KUTTS €KIMaxy Ta MacaKupis.

Macosgi eBakyaiii. JItoau, siki 3MylIeH1 psTyBaTUCs Bif O0MOBUX 1, MOXKYTh
HaMaraTuCsl MEeperyiuBaTh PIuKM YU 03€pa, IO MIiJBUILYE WMOBIPHICTH aBapiii Ha
BOJI.
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3arorieHHa TepuTopiil. BHachimoxk momkomkeHHs gam0O  a0o  1HIIMX
TPOTEXHIYHUX CIIOPY/ MOXYTh BIIOYTUCS MAacOBI 3aTOIJICHHSI HACEJICHUX IMyHKTIB.

VYemimHa pATyBaJibHA OIlepalliss Ha BOJA1I MOTpPeOye SKICHOI MIATOTOBKHU Ta
KOOpAWHAIT BCiX 3amydyeHuX cuil. OCHOBHI €Talu OpraHizarii:

e Ominka cutyalli. PsaTyBambHi ciayxOM TIOBUHHI OIIIHUTH MaciiTad
HeOe3MeKH, HAsIBHICTh MOCTPAXKAAINX 1 MOXKIIUBI 3arPO3H JUIS KUTTS PATYBAIbHUKIB.

o [InanyBanns omepanii. Ha ocHOBiI oTpumanoi iHopMallii CKIaIa€eThCs
IUTaH pATYBAJIbHOT onepallii. BpaxoByroThcs Taki GpakTopH, sIK JOCTYHHICTH MiA'T3HUX
NUISIX1B, XapaKTep BOTHOTO 00'ekTa (Tedis, TemMIeparypa BOIM), HAsSBHICTH 3arpo3
(MiHH, OOI10BI 1ii).

e MobOimizamiss pATYBaIbHUX CHJI. [l mpoBeAeHHs omeparlii MOXYTb
3aJlydaTUCs PATYBajbHI KaTepu, BOAOJIA3M, CIelialbHa TEXHIKA, a TaKOXX BIMCHKOBI
M1PO3/1IH, SKIIO CUTYAallisl MOB'sI3aHa 3 BINCHKOBUMH JIISIMH.

[lin yac mpoBeeHHS PITYBaJIbHUX OMEpalliii Ha BOJI BaXXJIMBO JISITH IIBUJIKO
Ta 3marokeHo. OCHOBHI €Tanu onepariii:

e BusBieHHS NOCTpaXAaINX. 3a3BUUail 1€ poOJIATh 3a IONOMOIOK0 JPOHIB,
CIeLlaIbHUX KaTepiB a00 BOJOJA3HUX MIAPO3JUIIB. BaXIuMBO MIBUAKO 3HAUTH
MOCTPAXKIAIMX, 100 HagaTH iM JIOMOMOTY JO0 TOTO, SIK BOHHM IMOCTPaKJIAIOTh Bij
MEePEOXO0JIOMHKEHHs a00 THIINX HEeOe3MeK.

e Epakyars. [licist BUsBICHHS TOCTpaXJAalIuX MPOBOJIUTHCA eBakyarlisd. Lle
MOKe OyTH SIK BUTATYBaHHS JIIOACH 3 BOJM, TaK 1 iX MepeBe3eHHsS Ha Oe3MeyHy
TEPUTOPIIO 3a JOIMIOMOI0I0 KaTepiB ad0 reiKonTePiB.

e Menuuna nonomora. Onpa3y micis eBakyallli HaJaeThbCs Nepiia MeauyHa
J0TIOMOT'a, 10 MOYKE€ BKJIFOYATH 31TPIBaHHS, PEaHIMAIIII0, JTIKYBaHHS TPaBM.

Karepu ta renikonrepu € KIOYOBUMH 3acOo0aMM JJI PATYBAJIBHUX OmNepariii
Ha BOJi. B yMoBax BIiHCBHKOBOI'O CTaHy BaKJIMBO, 10O pATyBajibHA TEXHIKa Oyla
OCHAIIICHA JOJAaTKOBUMH CHUCTEMaMH 3aXHCTY, TAKUMHU SIK OPOHIOBAHHS Ta CHUCTEMH
croctepexxeHHs. ['emikonTepu MOXYTh BUKOPUCTOBYBATHCS JUIsl  €BakKyallii
MOCTPAKIAINX 3 BaXKKOJOCTYIMHHUX MICIb a00 JUIsl MONIYKOBUX omepariil. [ponu
Jiefalli YacTilie BUKOPUCTOBYIOTHCS IIiJI Yac pATYBaJbHUX omepalliil Ha Boai. Bonu
J03BOJISIIOTH TPOBOAMTH TIONIYKOBI OMEpallii Ha BEIMKUX IUIOMAX 1 B yMOBax
00OMEKEHO1 BUTUMOCTI, 3HUKYIOUH PUBHKH JJI PATYBAIbHUKIB.

Hananus gomoMorm Ta psATYBaHHS MOCTPKIAIMX Ha BOJHUX O00'€KTax B
yMOBaxX BINCHKOBOT'O CTaHy € CKJIaJHUM 1 OaraToeTarHUM IPOIIECOM, IO MOTpedye
BHCOKOTO PIBHS KOOpAMHAIlli, MIATOTOBKM Ta BHUKOPUCTAHHS CIHEI1ai30BaHO1
TeXHIKW. BIiCbKOBUI CTaH J0/a€ T0JaTKOBUX PU3UKIB 1 YCKIAHEHb, TAKUX K MIHHI
3arpo3u, OoioBi Jii Ta pyHHYyBaHHS 1HQpacTpyKTypu. BaxiuBuMm acnekTom
PATYBAIBHUX OTEpaIlii € TaKoXX HaJdaHHSI TICHXOJOTIYHOI JOIMOMOTH  SIK
MOCTPAXKIAIHNM, TaK 1 pATYBaJIbHUKAM.

CIIMCOK BUKOPUCTAHUX KEPEJI:

1. Hakxaz MBC Vkpainu Ne 340 Big 26.04.2018 p. «IIpo 3arBepmkeHHs
Craryty a1 y HaA3BUYalHUX CHUTYyalllIX OpraHiB YOPaBIIHHSA Ta MiAPO3ILIIB
OnepaTUBHO-PATYBAJIBHOI CHOY>KOM LMBUIBHOTO 3axucty Ta CraryTy niil opraHis
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yHOpaBIiHHA Ta MiApo3auTiB OnepaTUBHO-PATYBAIBHOT CIYKOU IIUBIIHHOTO 3aXHUCTY
I11]T YaC TaciHHS MMOXKEK.

2. Haxka3z JICHC Big 02.04.2024 p Ne 375 «IIpo 3aTBepxeHnHs Pekomenaarii
PO 0COOJIMBOCTI BUKOHAHHS OpraHaMu yrnpasiidHs Ta miapo3aiiamu JJCHC 3aBnanb
3a MPU3HAYCHHIM y HaCeJICHUX MYHKTaxX 1 Ha TEPUTOPIAX i yac 30poiHOT arpeciiy.

3. IlociOHmk 3 peamizamii 3axoAiB €Bakyallii HaceJeHHs, MaTepiaJbHUX 1
KYJIbTYPHUX I[IHHOCTEH B yMOBAax 3arpo3H Ta BUHUKHEHHS HAJ3BHYAWHUX CHUTYAIil i
30poiHUX KOH(DIIKTIB: MpakTUYHUN nociOHuk / M.B. Anapienko, A.l. ®omin, O.M.
Cnynpka, A.A. Cimrocap, JI.B. Kanunenko, 0. M. Yaitkosewskuit. Kuis: [IY HJI 113,
2022. 250 c.

4. FO.M. Cenuuxin, Kymakos C.B. Opranizauis APP na Bozi. [Ipaktuununii
nociOHuk — Xapkis, 2004. — 64 c.

VJIK 667.6

JOCJAIIXKEHHS YMOB CAMO3AMMAHHS ITIOPOJIOHY
INPOCOYEHOI'O JAKO®APBOBUMMN MATEPIAJTAMHA

Onexcanop HYAH3IH,0-p mexu. nayx, ooyenm,
Baoum AHIIIIEBCHKHUH, Bimaniii CTEITAHEHKO,
YIIIE im. 'epoie Yopnoouns HYI]3 Vkpainu

VY naHiii poOOTI €KCIMEPUMEHTAIBHO MOCHIIKEHO 3aJIeKHICTh TeMIepaTypu
caMOHAarpiBaHHs NOPOJIOHY BiJl BMICTY MOJBIMHUX 3B’S3KIB (MOJHOTO YMCIA) Y TPHOX
BUJIaX ONi(, AKUMU HOro mpocodyBaiu. JlaHi oluMBH € y BUIBHOMY MPOAAXKI Y
OyZIiBeJIbHUX MapKeTax Hallloi KpaiHu.

JI1st mpoBeZICHHST €KCIIEPUMEHTIB OyJI0 BUKOPHUCTAHO CHEIlialbHUN MPUCTPIH,
cXema SIKOrO HaBeJleHa Ha puc 1.

Iy R

Pucynok 1 — CxeMa npucTpolo 1Jis BUSHAYEHHS TeMIlepaTypu caMoHarpiBanus: 1 —
IMJTIHAPUYHA €EMHICTD 3 MOABIHHMMM CTIHKaMHU 3 JIMCTOBOI CTaJi; 2 - Kpuka; 3, 4 - Tpyoku
AJISl UMPKYJISIii HOBIiTPsI; S - 0TBip 111 TepMOeJIeKTPUYHOI0 NepeTBOPIOBaYa (TepMonapu); 6
- TepMonapa; 7 - inopmManiiiHO-BUMIPIOBAJIbLHUI KOMILIEKC; 8 - ciTyacTuii nuiinap; 9 -
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3pa3oK, WO J0CTiAKy€eThes; 10 - eslekTpoHarpiBajabHui ejieMeHT; 11 - 1adopaTopHuii
apTroTpancopmarop; 12 - repmiuHa izoasis.

JlaHuii mpucTpii 3HaAXOUTHCS Y JJabopaTopii Teopii PO3BUTKY Ta MPUITHMHEHHS
TOpIHHA 1HCTUTYTY, A€ W OyJ0 NPOBEIEHO EKCIEePUMEHTAIbHY YacCTHHY JaHOi
poOOTH.

OG’eM ummngpuuHoi emHOCTi (TepMocrary 1) ckmamae 40 v’
Tepmoenexktpuunuii nepersoproBay (6) TXA 1-11 3 miamerpom pobodoro crnaro 0,8
MM CITOJTyYCHHH 3 OJIHOKaHAJILHUM PETYJIATOPOM Temrieparypu [1-2].

CityactTuii  mWIHAP UL  PO3MIIIEHHS  3pa3ka  BUTOTOBJICHHNA 3
KOpO3iiHOCTIiiKOTO MeTaiy 1 Mae BucoTy 100 MM, aiametp 70 MM 1 TOBIIMHY CTIHOK
1,0 mm.

VY ancopOoBaHiil KOMipKaMy MIHOMOJIIYPETaHy PiJInHI, sIKa MICTUTh MOABIHHI
3B’SI3KH, TP MOTJIMHAHHI BIJIHOCHO HEBEJIMKOI KIIBKOCTI €HEPrii 111 MO/B1iTH1 3B’ SI3KU
PYUHYIOTBCSI, YTBOPIOIOUM BUCOKOAKTHBHI BUIbHI paaukainu. [Ipu HasBHOCTI B
KOMIpKaX MOJIEKYJI KHCHIO, BUIbHI PaJIMKAIH PEaryoTh 3 HUMU, PYHHYIOUYH TO/IB1iTH1
3B’SI3KM MK aTOMaMM KUCHIO 1 YTBOPIOIOYH TIPOMIXKHI MEPOKCUAHI crionyku. Ls
peaKIlis MPOXOIUTh BXKE 3 BUAUICHHSM eHeprii [3].

OTtpumaHni pe3yabTaTu Nojiani y Tabmuii 1.

Tabnuus 1 — 3anexHicTh TeMIepaTypyu caMOHarpiBaHHs OJIMBH BiJ i1 HOJTHOTO

YHCia
Mapka onuBu " Temnepatypa
OJIHE | caMOHarpiBaHHS o
YHCIIO
OnuBa «HixxuHCBKA» 2 35
03
OmuBa «KOJIOP» 8 35-40
9
OmuBa «OKCOIB» 4 40-45
0

HecTiliki NepoKCHIHI CIIOIYKH, Y CBOIO YEPry, 3alyCKalOTh JAHIIOTOBUI
MEXaH13M MOJANbIINX EPETBOPEHbD, K1 TEXK MPOTIKAIOTH 3 BUAUICHHIM €HEPrii, B
JTAHOMY BHUIIAJIKy TETUIOBOi. Majia TeII0EMHICTh, MaJjia TEIJIOMPOBIAHICTD 1 IEBHA
VIIUIBHEHICTh MIHOMOJypeTaHy NepelKoKaloTh BUXOAY TeIla Ha30BHI. Po3BrHeHa
MOBEPXHS KOMIPOK 11X BeJTMKa KIIBKICTh CIIPUSIOTH YTBOPEHHIO OJTHOYACHO BEJIUKOL
KUIBKOCTI IIEHTpPIB peakiii. Temmneparypa B cUCTeMI MiABUIIYETHCS, IO BEE JI0
MIPUCKOPEHHS BCIX PEaKIIiH, sIKi 3aKIHUYIOThCS CIajJaXyBaHHIM, TEPMIYHUM
PO3KJIa/I0M MIHOMOJIIypEeTaHy Ta OJUBU 1 TOPIHHAM 3 YTBOPEHHSIM KapOOH OKCHUIY,
KapOOH JIIOKCHTY, CIIONYK a30Ty i Boau [ 1-2].

Takum unHOM, OYy70 CPOPMOBAHO BHCHOBOK, IO OCHOBHOIO MPUYHHOIO
caMoO3aliMaHHsSI CHCTEM, [0 CKJIAJaloThCsl 3 MIHOMOJNIYpETaHy, HPOCOYEHOIO
plIMHAMHM 3 TIOABIMHUMU 3B’sI3KaMU, € TEIJIOBE CaMO3aliMaHHs.
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YK 006:623.365

TEHJIEHLII, TPOBJEMHU M IPOT'PEC Y PO3SMIHYBAHHI
TEPUTOPIN YKPAIHUA

Ilanvuuxos P.B.., I'onosa ¢hornoy,
on1aeo0itina opearizayisis b «llepwuii hono sioHoenenusa Yrpainuy
Cenuuxin FO.M.., k.m.H., npogecop,
Hayionanvnuii ynigepcumem yuginvnoeo saxucmy Yxpainu

Po3MinyBaHHS — 1€ MEpIIMA KPOK O BIAHOBICHHS, K IMEpINa HErJTuHKa J0
po30ya0BU YKpaiHu.

bmusbko 150 TucAY KBaApaTHUX KUIOMETPIB 3eMeb YKpaAiHU 3aIHILAOTHCS
3aMIHOBAaHMMH, a BPaXOBYIOUM IHTCHCHUBHICTh OOMOBHMX Jili Ta OCTaHHI TEHJICHIIIT
1010 3aCTOCYBaHHS POCIMCHKOIO denepalicro JaaeKoOIMHUX paKeT 3 KaCeTHUMH
00MOBUMHU YacTHHAMH, SK 11e Oys0 B Ojeci HaNmpuKiHII KBITHS, Y HAC B3arajii Hemae
oesreynoi Tepurtopii. Tomy HeoOximHO OyTH TWIBHUMH 1 MaKCHUMalIbHO
JOTPUMYBATUCh 3aXO/iB O€3MEeKH IMPU BHUSBICHHI BHOYXOHEOE3NMEUHUX Ta IMPOCTO
migo3pummx mpeaMeriB. Takoxk He ciij 3a0yBaTH MPO HEOE3NEYHl 3aJIUIIKU Bl
OOMOBHUX i1 MiJ1 Yac APYTOi CBITOBOI BIMHU.

Koopaunaniss 3ycuib oOpraHiB yKpPalHCbKOI  BJIaJAH, JOHOPCHKHX
OpraHizamii Ta 3aKOPAOHHUX YPHAMIB 3 NHUTAHb PO3MIHYBAHHS TEPHUTOPIi.
HemoxnuBo npoBOAUTH Oynb-sKI BIJHOBIIOBAJbHI pOOOTH, HE TNEPEBIPUBIIM
TepuTopli Ha BUOyxoHeOe3neuH1 npeameru. Ha miacrasi nocsiny podotu B JICHC, a
came 0e3nocepeHbOI pO3pOOKU MEBHUX HOPMATHUBHUX JIOKYMEHTIB, B TOMY YMCIII 1 3
MPOTUMIHHOI JISJIBHOCTI TIiJI 4Yac TMPOBEACHHS BIJHOBIIOBAJILHUX POOIT Ha
3BUIBHEHUX TEPUTOPisiX OyB cTBopeHUil DOHI, SIKUM 103BOJISIE KOMYHIKYBaTH BCIM
3aIliKaBJICHUM OpraHizaiisM 3 I1HO36MHHMH JOHOpPaMH IIOJO0 IIPOBEJACHHS Ta
(dinaHCcyBaHHS POOIT 3 MPOTUMIHHOI AISUTHHOCTI, a TAKO OTPUMAHHSIM MaTepiaabHO-
TEXHIYHOI JOMOMOTH B 11iHi cdepi. Tomy 110 npoiiec po3MiHyBaHHS 1y>K€ KOIUTOBHUN
1 JKojeH OropKeT Oyap-AKoi KpaiHM HE MOXKE€ BUTpPUMATH Take (iHAHCOBE
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HABaHTa)XCHHA: OJlpa3dy 1 pO3MiHYBaHHs, 1 BIAHOBJCHHS, 1 MPOBEACHHS, SK 3apas,
OoitoBux niil. ToMy, CTOBIICOTKOBO HEOOX1HA JOMOMOTa 1HO3EMHHUX JOHOPIB.

17-18 xoBTHsa 2024 poky BinOynerbes KondepeHiis 3 nuradb OpOTUMIHHOT
nisibHOCTI B YKpaini-2024 'y M. Jlozanna, IlIBeiinapis. CmiBopranizatopamu
Kondepenuii Buctynarots ciiibHO LlIBelinapis ta Ykpaina.

IIpaBoBa 06a3a B Ykpaini. Hackinibku MM BHHCYEMOCS B MiKHAPOIHI
cTaHaapTu po3MminyBanHsi. Y 2018 pormi OyB yxBanenuil 3akon Ykpainu «Ilpo
NPOTUMIHHY JiSUTBHICTB B YKpaiHi» [1, 2], sikuit 6a3yeThcsi Ha MKHAPOIHUX 3acajiax.
To6To Ha THX MOKYMEHTax 1 Ha TUX MPHUHIMIAX, SKI BUKIAJACHI B MIDKHAPOIHHUX
crannaprax OOH. Tomy 3apa3 Haira HOpMaTuBHA 0a3a JOCTATHRO CydYacHa, aje MU B
Takiii cuTyarlii, 3 sSIKOI0 HE CTUKaJIacs KOJHA KpaiHa B cBiTi. ToMy BoHa moTpedye
HEOpJIMHAPHUX [I{ 1 HECTAaHAAPTHUX pimeHb. [le mos's3ane 3 6GaraTbMa YUHHUKAMH.
e 1 oOcsar Teputopii, L€ 1 CKIAJAHICTb MEBHUX JUISHOK JUIsI pPO3MIHYBAaHHS,
MPOBEICHHS AaKTHUBHUX OOMOBHMX i TMiJ Yac SIKUX CUTyallis 3 3a0pyJHEHHSIM
TepUTOpii BHUOYXOHEOE3MEUHUMH MpPEJAMETaMU MOXE JOKOPIHHO 3MiHIOBATHCH.
Tomy, 3BuMYaiiHO, HOpMaTHBHa 0a3a Moxke OyTHM B JCSKUX BHUIAQJKaX HE 30BCIM
akTyanbHOw. Hapasi ¢axoBa crniuibHOTa, $iKa JOCHUTh BXK€ BeEJMKAa 1 aKTUBHA,
MDKHApOJIHI HEYpSJOBI opraHizailii Ta okpeMi ¢axiBii B cdepl MPOTUMIHHOI
JUSUTBHOCTI, OMEpaTopd 3 MPOTHUMIHHOI MISUIBHOCTI, YyPSAJOBI Ta HEYPSJIOBI
oprasizaiiii, siki 3aJIy4eHi B I[bOMY, aKTUBHO MOHITOPSTH CUTYallll0 i MPOIMOHYIOTh
HEOOXITHI 3MiHM. € TaKoX JepXaBHI IHIMIATUBU. MIHICTEPCTBO EKOHOMIKH
OMIKYETHCS 11€I0 TEMATUKOIO, MiJl €riIol0 AKOi, CuibHO 3 JlepkaBHOW0 CIyK0010
VYkpainm 3 HaA3BUYAaWHUX CHUTyalid, cTBopeHuid LleHTp rymaHiTapHOrO
po3MiHyBaHHsI 1 cxBajeHa HairioHanbHa cTpaTeris MPOTUMIHHOI isuibHOCTI [3].
ToOTo € meBHa Bi3is PO3BUTKY NOAAIBLIOI AISUIBHOCTI 3 TyMaHITapHOTO
pO3MiHYBaHHS 1 € (paxiBIll AJig TOro, 00 3aKOHO/1aB4a 0a3za OyJia ajanTUBHA JI0 TUX
YMOB, sIKi BAHUKJIU Ha 3apas.

Posramy:xxena cucrema opraizanidi 3 Ppo3MiHyBaHHSI TepPUTOPIid,
KOOpAUHAaIis iX aissibHOCTI Ta piHaHcyBaHHsA. KoopauHaiiist BiOyBa€eThCS B TBOX
HarnpsiMkax. [lepmmit Hanpsimok, LlenTp nmpoTumiHHOT AismbHOCTI Tpu MiHICTEpCTBI
000pOHU, SIKUI OTPUMYE BiJ BCIX ONEpaTopiB MeBHY 1HGOPMAIIIIO MO0 0OCTEKEHbD,
pPO3MIHYBaHb 1 peanidye TOJNITHKY B I[bOMY BHUIl MisUIbHOCTI. TOOTO BOHHM
PO3pOOIISIOTh CTaHIAPTH, BOHU PO3POOIISIIOTH TIpaBuiia rpu. Bonu BemxyTh 3BITHI AaHi,
TOOTO Mamy 100 3a0pyAHEHOCTI, Mamy II0JI0 TEPUTOpPIH, SKI BXKE BHU3HAHI
Oe3neyHUMHU 1 TepenaHi 3emuieBiacHUkaM. A € iHme. € LleHTp rymaHiTapHOro
po3MminyBaHHs mnpu MinHictepcTBi ekoHoMiku Ta JICHC, skuit 3aiiMaeThes
KOMYHIKAI[IsIMU 13 JIep>KaBHUMHU Ta HEACPKABHUMH JIOHOPAMU LIOJ0 3ay4YCHHS
KOILITIB JJIg peani3alli mporpaMm 3 T'yMaHITapHOrO PO3MIHYBAaHHSA Ta MOKPAILEHHS
MaTepiaJIbHO-TeXHIYHOI 0a3u MiApO3JUIIB JIepKAaBHUX OpraHizaiiiii ski 3adisHi B
mpoliieci TYMaHITapHOTO po3MiHyBaHHS Ykpainu. Ha pasi Llentp rymaniTapHOro
PO3MIHYBaHHS Jy>K€ aKTUBHO CIHIBIIPAITIOE 3 TaKUMU KpaiHamu sk SAmnownis, [liBgenHa
Kopes. € e 1HO3eMHI omepartopw, $KI TPOWUIUIM BIAMOBIAHY JEp>KaBHY
cepTudikailio Ta HaPsMYy MPAIIOIOTh 3 HEYPATOBUMHU (POHIaMU, 5IK1 X (hIHAHCYIOTb.
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VY Hac HaTemnep BUXOAUTH TPH TUIKU (piHaHCYBaHHA. ToOTO neprkaBHe (iHAHCYBaHHS,
MOTIM JJOHOpPChKE (piHaHCYBaHHS 1 (DiIHAHCYBAHHS BIJl YPsI/IiB 1HO3EMHUX JCPKaB.

Po3minyBanHsi TepuTopii VYKpaiHM, SK OUIKY€TbCs, OyJle BUTpPAaTHUM 1
JIOBIOCTPOKOBUM MpoliecoM. 3a orinkamu CBITOBOro 0aHKy cTaHOM Ha JroTuil 2024
POKY, TOBHHUM KOMIUIEKC POOIT 13 MPOBEACHHS HETEXHIYHOI'O Ta TEXHIYHOTO
00CTEe)XXEHHS MOTCHIIHO 3a0pyAHEHUX TEPUTOPIM, a TaKOXK BJIACHE PO3MIHYBaHHS
(hakTHYHO 3a0pyAHEHUX JIISHOK MOTPedye (piHAHCYBaHHA B po3Mipi 0.1u3bKko 34,6
mupa aoJ. CHIA y nepcnextusi 10 2033 poky BKIIOYHO.

Bapricte po3minyBannsi. IIpoOsemMu po3minyBaHHsi moJiB. byBaroTh
HACTUIbKM CKJIAJIHI AUISHKH, UI0 iX MPOCTINIE MapKyBaTH BIAMOBIIHHUM YHHOM,
BUTOPOJIUTH 1 HE YiNaTH, TOMY I1I0 BapTICTh PO3MIHYBAaHHS 1€l TIISTHKU Oy/i€ IPOCTO
3omoTa. Tak Ha bankanax 3aiuIIaloThCs 3eMelNbHI IISTHKY K1 JOCUThH 3aMiHOBaHi. €
MEBHI MPOOJEMHU 1 B HAaIUX arpapiiB, 00 KOIITOPUC PO3MIHYBAHHS IXHBOI 3€MIIl B
pasu Jopok4ye BapTOCTI camoi 3emull. BOHM KaxyTb, IO MM 1€ cCaMmi HE MOXKEMO
3poouTH, TOMYy OyJIeMO uYeKaTH, KOJU JepxaBa nmpodiHaHCye I1i poOOTH 1 TOBEpHE
HaM BXK€ pO3MIHOBaHY 3eMJIIO.

IIpo6semMu po3MiHyBaHHSI TPOMAJACHKOI0 MaiHA, TEPUTOPiH, 3eMesIb AKi
HaJle:KaTh MicleBUM rpomajaam. HaifyacTiie roBopsATh Mpo PO3MIHYBaHHS
CUILCHKOTOCTIOIAPCHKUX 3eMellb. Tak, 1€ OJMH 3 MPIOPUTETHUX HAIIPSMKIB, SIKHi1 OyB
BU3HAYCHUI B mpoekTi HamioHansHOI cTpaTerii NpOTUMIHHOI JISIBHOCTI JIEp KaBH.
Ha mepromy micti - e 00'€eKTH KpUTHYHOI 1HPPACTPYKTYPH, MO-APYTe, KUTIOBHUIMA
doHm, 1 TpeTe, 1me 3eMIl CLIBCHKOTOCTIOAAPCHKOTO MpU3HAYEHHS. AJie, OKpiM 1€l
poOJeMaTUKH, HAMPUKIIA, Bi3bMEMO MpolieMy jicocmyr. Came Tam NepeBa)xHO
MPOBOJIMJIUCH ITHTEHCUBHI OOMOBI A1l Ta pO3MILIYBAJIMCh OOMOBI MO3MULIT BIICHKOBHUX.
Cepen  CUIBCBKOTOCIOAAPCHKUX 3€MEJb  JIICOCMYTM € OJHUMHU 3 HaWOUIbII
3aMIHOBAHUX AUISTHOK 3eMJii. AJie TPOBOJAUTH PO3MIHYBaHHS JIICOCMYT 0CO0O HIXTO
He mocmimae. [ BUHMKIA Taka mpoOsiiema, TOMy 1o OaraTo JICOCMYT B3araji He
3pO3yMLJIO, Y KOTO 3HaxoJasThCs Ha Oamadci. ToOTo, He MOXKHA 3PO3YMITH, XTO MOXKE
OyTH 3aMOBHHMKOM JIJIsl IPOBEJICHHS POOIT 3 TyMaHITapHOTO PO3MIHYBAaHHS Ha JaHUX
TUISTHKaxX. A He BIIHOBUBIIIY 111 JIICOCMYTH, MU Y€pe3 PiK-Ba-TPH MOKEMO OTPUMATH
MUJIOB1 Oypl, K1 HAHECYTh BEJIMKY IIKOJY POJIOYOMY IIapy IpyHTy. ToOTo, HaBiTh
PO3MIHYBABIIIA III 3€MJII MK BTPATUMO IIIHHI TEPUTOPIi BHACIIJIOK BUBIIOBAHHSI
pOJIr0YOro 1Iapy IpyHTY. TOMY MHUTaHHS 3 JICOCMyTraMH MOPYLIYIOTh YK€ W €KOJIOTH
[4]. ] e Tako BaKJIMBE 1 BayKKE€ MUTAHHS, IKE TOTPEOy€e KOMIUIEKCHOTO BUPILIECHHS.
He Tiibku crieniajibHOI TEXHIKU ISl PO3MIHYBaHHS JIICOCMYT, @ TaKOX HOPUIMYHO-
MPaBOBOTO AITOPUTMY AiH IJi1 PO3MIHYBaHHS TaKUX TEPUTOPIH.

IIpouec po3minyBaHHS TPUBAE€ i mporpec TyT oyeBUAHMA. B Ykpaini Bxe
53 39 onepaTopiB NPOTUMIHHOI JISTIBHOCTI, SIKI MPONIIUIM BIAMOBIIHY cepTU(IKAIIIO.
[IpyyomMy TYyT € HE TUIBKM BITUM3HSHI OINEpPAaTOPH, a BXKE B JIOCTATHIM KIJIBKOCTI
MOYaJii 3BEPTATHCS 32 OTPUMAHHSIM cepTu(ikaTiB i iHO3eMH1 KommaHii. [{e cBigunTh
PO TIEPCTIEKTUBHICTh I11€i Cepr, 1 BOHH PO3YMIIOTh, IO MOXYTh 3apoOJATH Ha
oMy Tporri. SIkpa3 e 1 OyJie OCHOBHUM PYIIEM JUIsl HAC, SIKITIO BEJTMKI KOMITaHii 3
BEIIMKUMH PECypCcaMH 3MOXKYTh 3alTH B HAIly KpaiHy, OTPUMYIOYH 1HO3EMHI KOIITH
JUTsl po3MiHyBaHHsI. TOOTO Harie 3aBAaHHS - SKOMOTa IMIBUIIEC PO3MIHYBaTH. | 4num
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Oinpie Oyzae omeparopiB, yuM Ouible Oyae rpyl pPO3MIHYBAaHHS, TUM, 3BHYANHO,
mBuAme Oyne mpoBene Taka pobora. Lle mocute rapra teHmeHis. [Ipudomy
KUTBKICTh TPYH PO3MIHYBaHHSI 30UIBIIYETHCS HE TUIBKM 3a PaxXyHOK NPUBATHUX
omepaTopiB, a Jep)kaBa TEX HAPOIIyE KIIbKICTh MIAPO3ILIiB, 5Kl 3alMarOThCs
rYMaHITapHUM PO3MIHYBaHHSAM. € Mporpec 1 B TEXHIYHOMY OCHailleHHi. Hanpukinazn,
Hail (axiBIli BXKE pO3pOOJISIIOTh BITUM3HSHI MAIlMHU JiJI1 po3MiHyBaHHs (puc.l).
Bbynp-saxa dipma, sika 3aliMaeThcsi BUPOOHUIITBOM Ba)KKOI TEXHIKH, SKIIO € 1H)XKEHEpHA
rpyma, Mo>ke po3poOUTH MaIlIuHY.

Tema rymaHiTapHOrO pO3MiHYBaHHS YKpaiHU Oy>K€ aKkTyaldbHa 1 MpPUBEPTAE
yBary MixHapoaHoi cninbHOTH. Lle 1 Omaroniiini (oHAM, HEYPSAOBI OpraHizaiii,
TEXHOJIOTIYHI KOMIIaHii, BUPOOHUKMA TMEBHOTO oOjanHaHHA. [HO3emHI HOHOpPH,
TEXHOJIOTIYHI KOMIMaHii, fKi 3alHATI B po3poOIl, y BUPOOHHUITBI 3ac00IB IS
pPO3MIHYBaHHS - BOHHM XOUYyTh CITIBIPAIIOBATH 3 HaMU. Tomy 110, Ha >Kajb, y HAC
HaWKpalui MoJIroH Jjisl BUPOOYBAaHHS HOBITHIX TexHoJorii. Hapasi ayske mBHIKO
PO3BUBAETHCS HAIPSM INTYYHOTO IHTENIEKTY B MPOIEC PO3MIHYBaHHSA, TOOTO IIe
MIPUCKOPIOE TIPOBEJACHHS HETEXHIYHOTO OOCTEXEHHS 1 MPHUCKOPIOE TOTIM POOOTY
1010 TYMaHITapHOTO PO3MIHYBaHHSI.

Puc. 1. Bunpo0oByBaHHA BITYM3HAHOI MAIIMHY U1 PO3MIHYBAHHA

[IpoTuMiHHA [ISUTBHICTh y BIAMOBIAHOCTI JO0 TJAyMadeHb MIXKHAPOIHUX
CTaHAApPTIB TaK 1 MNpUHOMUMIB 3aKOHY YKpaiHH, CKIQJa€ThCsi HE TUIBKU
0e31mocepeIHbO 3 PO3MIHYBaHHS TEPUTOPIiA, a BKIIOUAE B ceOe HIBEIIOBAHHS BIUIUBY
BUOYXOHEOE3NMeYHNX MpeIMETIB Ha collalibHy cucteMy. lloBepHEHHs 3eMenb Yy
HOpMAaJIbHE KOPWUCTYBaHHS, HAJaHHS JOMOMOTH JIFOASIM, SKI TIOCTPaXAad BiJ
BUOyXoHeOe3nmeunnx npenmetiB. lle ¢izmyHa, a Takok TCUXOJOTIYHA JOIMOMOTA.
Onna 3 BaXJIMBUX peyeil — 1€ MPOBEACHHS POOOTH MO0 PO3'ICHEHHS PU3HKIB.
Jlorika €, o kparie nonepeauT OyIb-aKy MOJI1t0, YUM MOTIM 3aiMaTUCS YCYHEHHSIM
il HacmigkiB. Jlromel, $Ki MPOXKUBAIOTh Ha TEPUTOPISX, sKI Oe3mocepeHbO
3axapailleHi BUOYXOHEOe3NMeUHUMU MpeMeTaMu, HE0OX1THO HaBUYaTH PU3UKaM 1010
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MOBO/DKCHHST 3 BHOyXOHEOe3meuHuMu mpenaMeramu. JKuTTs i Oe3meka omen —
HaWIHHII!
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VIIK 614.8

MIIBUIIEHHSA TOTOBHOCTI MOKEXHO-PATYBAJILHAX
MIIPO3/ILIIB JICHC JIO JIKBIJIAIT HAJ3BUYAHMX CUTY AL I
YAC BIICHbKOBOI'O CTAHY

CasenbeB /I.1. k.T.H. Hayionanvnuu yHigepcumem yugiibHO20 3aXUCH)
Ykpainu

[Tizpo3ainamu Teputopiansuux opraniB JJCHC ynponosx 8 micsiis 2023
poky B YkpaiHi 3apeectpoBaHo 43079 moxkexx. Ha posmominm KimbKOCTI IOMKEK
CYTT€BO BIUIMBA€ IHTEHCUBHICTh OOMOBHX M y MeXaX OKPEMHUX PETIOHIB YKpaiHw,
iX YacTKoBa OKynauis pOCIMCBKUMHU 30pOMHUMHM (OpMYBaHHSIMH, a TaKOXK
MEepEeMIIICHHS] HACEJICHHS Ta MPOMMCIOBUX IMOTYKHOCTEH 31 CXIJHUX PEriOHIB Ha
3axijJ KpaiHu

OmHOIO 3 TOJOBHUX MPOOJIEM, € PEryJisipHI BOPOXKiI OOCTPUIM MO TOMKEKHO-
pPATYBaJIbHUM YaCTUHAM JI€ 3HAXOJUTHCA TEXHIKa SIKa B OUIBIIOCTI BUIAJKIB IIiCIIS
BIIyYEHHSI BOPOXKOTO CHApSy BXKE HE MpUIaTHA AJII BUKOPUCTAHHS Ta JOCUTH PiAKO
BOHA € MPUIATHOIO JJISI PEMOHTY. TakoX, TOCHTh PO3MOBCIOKEHOIO MPOOIEMOI0 €
MOBTOPHI OCOTPLIM, AKI B OUIBIIOCTI BUMNAAKIB BUKOHYIOTh BXK€ MICHs NpUOYTTA
MOXKEXKHO-PATYBAJbHOTO  MIAPO3AUTYy HA  MICHM  HAA3BUYAMHOI  CHUTYyarlii.
[lepeOyBarounn Ha JIKBIgAIli HACHIIKIB BOPOXOro OOCTpiTy, B HeOesmeli
3HAaXOJIUTHCS HE JIUIIE 0COOOBUM CKIIaJ, SKOMY Yy pa3i MIOBTOPHOMY oOCTpiily He Oyne
e cxoBaTHcs a0o 3axUCTUTH cebe BiJA OCKOJNKIB, a ¥ 1 TeXHIKa SKy BOHHU
BUKOPHUCTOBYIOTb.
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Taxum unHOM, miaBuieHs roToBHOCTI miapo3aite JJCHC, a came 30epexeHHs
KUTTS OCOOOBOTO CKJIQJy Ta IMIJABUIIEHHS MNPare3aTHOCTI TEXHIKW MiAPO3.ILIIB
MOJKIIMBE 32 PaxXyHOK:

- BCTaHOBJIEHHA OpoOHI Ha OLIBII BaXJIMBI YACTUHM aBTOMOOLISA, ska O
3MOTJIa 3aXUCTUTHU HE JINIIE ceOe Bl OCKOJIKIB, a 1 0COOOBHII CKJIaj, a caMe:

® Ky30B aBTOMOOLISA, JUISI 3aXHUCTy JABUTYHA BiJl BIIYYCHHS OCKOJKIB, Ta IS
3aXHUCTYy 0COOOBOTO CKIIAY;

® BCTAaHOBJICHHS OpOHEIUTACTHH HABKOJIO IUCTEPHU Ta OEH300aKYy;.

® BCTAaHOBUTU OpOHE-TUIACTHUHHM, HA PIBHI KOJIC, 00 y pa3l BIy4YCHHS
OCKOJIKIB KoJieca HE MpPOOMIHCS, Ta IOXKEXHI PATYBAJILHUKH 3MOTJIH BHUIXaTH 3
HeOe3neuHo1 30HH.

- O03HAWOMUTHCS 3 KjJacaMd Ta CTaHAapTaMH OpPOHE3aXHCTy, JUISI TOTO II00
mii0paTy OLIBII JOLUIBPHUN BapiaHT JJiIsi BCTAHOBJICHHS Ha aBTOMOO1JIb.

PexoMeH10BaHO BCTaHOBUTH OpoHIO sika O HE BIUIMHYJA Ha TEXHIYHI
XapaKTEPUCTHUKU aBTOMOOUIS, Ky MOXHa Oyno O oapa3y micias npuOyTTs A0
MIIPO3LTY MIBUAKO 3ajaraTd abo0 3aMIHUTH Ha 1HINY, MaTepiaa 3 sKoro Oyje
BUTOTOBJICHAa OpPOHS ITOBUHA OyTH JIETKO JTOCTYITHUM Ta HE JOPOTHM.

CIIMCOK BUKOPUCTAHUX JIKEPEJI
1. ICTVY-IT STANAG 4569:2017 (STANAG 4569 Ed:3/AEP-55 VOL I,
IDT) «OrintoBaHHs piBHS 3aXUCTYy OPOHBOBAHMX TPAHCIOPTHUX 3ac00iB. KiHeTnuHa
EHEepris Ta 3arpo3a apTUIEPiiCbKOT aTaKu.»»

VIIK 614.8

3ACTOCYBAHHSA IHHOBAIIMHUX TEXHOJIOT'TH MIJI YAC
MOIIYKOBO-PATYBAJIBHUX OINEPAIIIA B YMOBAX BOEHHOI'O
KOH®JIIKTY

Cyxapvrosa O.l., Hayionanvhuii ynigepcumem yusiibHo2o 3axucmy Yxpainu

B mMupHuii yac norpeda y BHUCOKOTEXHOJOTIYHUX pOOOTax sl MOIIYKOBO-
pATYBaJIBHUX oOfepalii He Oyja HarajbHOK. AJle BOEHHUN KOH(MIIKT 3MIHUB
npiopuTeTH, 1 HEOOXITHICTh 3aCTOCYBaHHS IHHOBAIIMHUX TEXHOJOTIH, 30KpeMa
po0OTIB, cTana rocTporo. BoeHHuit KOH(MIIKT MPU3BIB O MACIITAOHUX PYyWHYBaHb
KUTJIOBOI Ta MUBLIBHOI 1HPpacTpykTypu. CamMe B TaKuX yMOBax TEXHOJIOTII, sIKi
paHiIlIe 3/1aBajJuCs HEMOTPIOHUMH, CTAIM HAaI3BUYAMHO BaKIIMBUMH.

[lim 4ac BOEHHOTO KOHQIIKTY ONEPaTUBHO-PIATYBAIBHI  MIAPO3ILITH
CTHUKAIOThCS 3 YHIKQJLHUMH BUKJIMKAMHU, SIK1 3HAYHO BIAPI3HSIOTHCS BiJl TPATULIIHHIX
YyMOB iXHBOI MdisIbHOCTI. PakeTHi Ta apTuiepiicbki OOCTPIIM  CTBOPIOIOTH
HAJ3BUYAWHO CKJIQ/IHI YMOBH IS PATYBaJIbHUX omeparlliii. ToMy KpUTHYHO BayKIUBO
JUATH IIBHUIKO, OCKIJIBKM HABITh HE3HAYHE 3BOJIIKAHHS MOKE MPHU3BECTU JO0 3HAYHUX
BTpaT cepeJl HMBUIBHOIO HaceneHHs. KpiM TOro 30HM 00’€KTH, B SKUX MPOBOJATHCS
pATYBaJbHI oneparlii, 4acTo € HeOE3MeYHUMHU Yepe3 MOBTOPHI 0OCTPLIM, HEPO3ipBaHi
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Ooempunacu Ta MiHA. TOMY 3aCTOCYBaHHSI IHHOBAIIIMHUX TEXHOJIOTIH CTa€ >KUTTEBO
HEOOXIIHUM IS MIJABUIIEHHS  €(QEKTUBHOCTI  PATYBAJBbHHX  MiJAPO3JLIIB,
3abe3reueHHs X 0e3meKku Ta 30epeKeHHS KUTTS [TUBUIBHUX OCIO.

OaHuM 13 KIIOYOBUX HANpPsIMIB, Y SKUX 3aCTOCYBaHHS HOBITHIX TEXHOJIOTIH
MOXKE KapJUHAIBHO 3MIHUTH IMIAXIJ 10 PATYBAJbHHUX OIepailiii, € poOOTOTEeXHIKa.
Po6oT MOXyThb BHKOHYBaTHM 3aBJaHHS B YMOBaX MIJBUIIEHOI HeOE3MeKU
30epiraroum KUTTS Ta 3I0pPOB’S PITYBAILHUKIB, T03BOJISIIOTH MPOBOJIUTH PATYBAIbHI
oreparlii mBHUALLE Ta TouHie. BOoHU 37aTHI AiSITH B yMOBAaX, JI€ 4Yac € KPUTUUHUM
daktopom nns 30epexeHHs KUTTSI. PoOOTH MOXKYTh TpPOHUKATH Yy MICIH, [€
nepeOyBaHHs Jrofei HeOe3meuHe abo HEMOXIJIHMBE Yepe3 OOMEKEHUU ToCcTym abo
Gb13uuH1 epemKoan, 3aTHI MepeiaBaTi BiIeO Ta 1HINI JIaHl B pealbHOMY Yaci, IO
JIOTIOMAara€e psATyBaJlbHUKaM OIIEPATUBHO OIIHIOBAaTH CHTYaIlll0 Ta MPUAMATH
BIIMOBIIHI PIIIICHHS.

OaHuM 13 TakuX HOBITHIX IHHOBAIIMHUX MPHUCTPOiB € poOOT Snake eyes —
crneriagbHO po3podieHuit Biorobotics LAB st po6oTu B CKIIagHUX YMOBax, TaKUX
SK 3aBaJIM MICJISI 3eMJIETPYCIB, 00BaJiB a00 pyHHYBaHb yHACHiOK OoMoBUX il [1].
3aBAsSKUA CBOIM YHIKQJIbHUM MOKIIMBOCTSIM 1€ poOOT Moke e(heKTUBHO BUKOHYBATU
3aBAaHHS 3 TONIYKY TMOCTPAXAAIUX Y BaXKOJOCTYIMHUX MICISIX, HOTO MOKHA
BUKOPUCTOBYBATHU I OI[IHKA CTaHy 3aBajliB 1 O€3MeKH MOAAIBIIOTO MepeOyBaHHS
PATYBAIBHUKIB Y KOHKPETHHUX 30HAX.

KoHcTpyKIis po6oTa Harajgye Tino 3wmii. Moro rHyukwmii, 6ararocerMeHTHUIA
KOPIyC JTO3BOJISIE HOMY JIETKO MAaHEBPYBAaTH y BY3bKHX IPOCTOpaxX i MPOHUKATH B
MICIIS, KyJId HE MOXYTh JICTaTUCS TpagulliiHi poOoTH ado mroau. PoO6oT ocHameHui
KUTBKOMa KaMepaMH Ta CEHCOPAaMH, PO3TAIIOBAHUMH TI0O BCHOMY KOPIYCY, IO
JI03BOJIsIE OMY CHOCTEpIiraTv 3a OTOYEHHSM 3 pi3HUX KyTiB. Lle 3a0e3neuye 360-
IpagyCHUIN OIS Ta JT03BOJISAE €(hEKTUBHO 3HAXOIUTH TOCTPAKIAINX ITi/T 3aBaTaMH.
3aBAsSKHA CBOiM KOMIIAKTHOCTI PoOOTa MOXHA IIBUAKO TPAHCIOPTYBATH JO MICIS
Karactpodu Ta ONEpPaTUBHO BBOAWTH B Ji0. BiH 31aTeH mpaiioBaTé B yMOBax
MIIBUINICHOT HeOe3meKu — B MICIAX, JIe MOXe OyTH 3arpos3a oOBaily, BUOYxy abo
BIUTMBY TOKCUYHHUX PEUOBHUH. BUKOpUCTaHHS TakuX poOOTIB J03BOJISIE MIHIMI3YBaTH
PU3UKHA IS PATYBaJbHHKIB, 3a0e3reuyroud Oe3leKy Ha IMOYaTKOBUX eTarax
MOIITYKOBO-PATYBAJIbHUX omepaiiid. (puc.l).
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Pucynok 1 — Po6or Snake eyes

B ymoBax BoeHHOro kOHQIIKTY B YKpaiHi, BUKOPUCTAHHS POOOTOTEXHIKH,
30KpeMa Takux cHucTteM, gk Snake eyes, € 0COOJMBO akTyaJbHUM. PsATyBanbHi
MIIPO3AUIA BXXKE€ aKTUBHO BIIPOBAKYIOTH 1HHOBAIIIMHI pillleHHA, 1 MOAIOHI poOOTH
MOXXYTb CTaTH B@XJIUBUM €JIEMEHTOM TEXHIYHOrO 3a0e3NeyeHHsl IOIIyKOBO-
pPATYBAJIBHUX ~ONepalid, J03BOJISIIOYM 3MEHIIUTH BTpaTH Cepel LUBLIBHOIO
HACEJICHHS Ta MIABUIIUTH €(PEKTUBHICTH ONEPATUBHO-PATYBAIBHUX I1IPO3ALIIB.

TakuM 4YHMHOM, BO€HHHUW KOHQIIKT B YKpaiHI CTaB KaTajli3aTOPOM IS
MEPEOCMUCIIEHHS HEOOXITHOCTI BMNPOBA/PKEHHS 1HHOBALIHUX TEXHOJOTIA Y
pATYBajlbHI omepauii. KO0 B MHUpPHUHA 4Yac 3acTOCYBaHHS pOOOTIB 37aBajocs
HEJIOIIJILHUM Yepe3 HEBEIUKY KUIbKICTh MOJAIOHUX HAI3BUYAWHUX CHUTYaIlll, TO Mif
4ac BOEHHOT'O KOH(IIIKTY 11 TEXHOJIOT1T MOXKYTh PSTYBATH KUTTS, MPAIIOI0OYH TaM, e
JIIOJICHK1 MOKITMBOCT1 OOMEKEH1 a00 HaJITO PU3UKOBAHI.

CIIMCOK BUKOPUCTAHUX JI’KEPEJI
1.9 ingenious rescue robots set to become the lifesavers of tomorrow.
URL.: https://www.sciencefocus.com/future-technology/rescue-robots

YAK 37.091

PEKOMEHJIALIT PATYBAJIbBHUKAM Y BUBOPI ®OPM TA
METOJIB NPO®OPIEHTAINIMHOI POBOTH Y 3AKJIAJAX OCBITHU B
YMOBAX BOEHHOI'O KOH®JIKTY

O.B.Yepxawun, kanouoam nedazo2iuHux HayK, 00YeHm, 3aCmynHuK
HAYANbHUKA KAheOpUu NOAHCENHCHOI ma pamysaibHOI ni02omoeKu (haxkyibmenty
onepamueHo-psamyeaibHux cuil, HayionanvHutl ynieepcumem yusiibHO20 3aXUCTY
Ykpainu
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B noxexHo-npodinakTuyHii poOOTI oOprasizamisi COLIAJBHOTO JOCBIAY
IIKOJISIPIB  3IMCHIOETHCS Yepe3 BUKOPHUCTAHHS PI3HUX 3ac00iB, METOIIB 1 (opm
BUXOBHOI pPOOOTH, HAMOBHEHHWX TEMATHUYHUM 3MICTOM 3 HAMNpsSIMKY MOXKEKHOI
O€3IMeKH, TEXHOTCHHOT Oe3MEeKU Ta IUBUIBHOTO 3axucTy. Hapsmy 3 muM choroaHi goci
B KpaiHl € CTaTUCTHKA BUHUKHEHHS IMOKEX 3 MPUYUHU TUTAYUX MYCTOLIIB 3 BOTHEM
Ta TpariyHUX HacHiAKIB. He3HaHHS IITbMH €JIEeMEHTapHHUX MpaBU OE3MEeKH 010
NUTaHb  3amno0iraHHs BUHHUKHEHHS IMIOKEX Ta 3aropaHb, a TaKOoX MOPSAKY
MpaBUJILHUX A1 y pa3i iX BUHUKHEHHS MPUBOAUTH 0 TpaBMyBaHHS a0o iX 3aruOeni.
AKTyabHUM THTaHHS € B Cy4YacHUX peajisx, B yMOBax BOE€HHOro ctaHy. lle €
JOCTaTHBOIO HAYKOBOIO M1CTABOO JJIs1 BU3HAYCHHS KOHIIENTYAIBHUX TTOJIOKEHB 1010
BUKOPHUCTAHHA ONTHUMAJIbHUX (POPM Ta METOMAIB BHUXOBHOI pOOOTH 3 MOJOIIIMMHU
IIKOJISIpaMK ISl 3a0€3MeYeHHs X 3HAHHSAMHU 3 TPOTHUIIOKEKHOTO Ta TEXHOTCHHOTO
3aXUCTYy, 3a0€3MeUeHHs BiacHOi Oe3neku [1] .

OfaHUM 3 OCHOBHHMX €JIEMEHTIB BHMXOBHOI pOOOTH € MPaBWIBHO TMiai0paHi
dbopmu Ta w™Metoau. EQEeKTUBHICTH pI3HUX BUIB BHUXOBAaHHA 3aJICKUTh Bij
CIPSIMOBAHOCTI BUXOBHOTO IpoIlecy, GopM 1 METOIIB ioro opranizaimii. ¥ 3MicTi
BUXOBHOI JISUIBHOCTI MOXHA O3HAHOMUTHCS 3 OPIEHTOBHUMHU (DOpMaMU MPOBEICHHS
BUXOBHUX CIIpaB Ta iX TEMATUKU JJIsl PI3HUX BIKOBUX KaTEropii MiTe HAa OCHOBI
aHaii3y ix 1HTepeciB Ta MOTped, a TaKOXK 3alUTIB KJIACHUX KEpPIBHHUKIB, OAThKIB Ta
aitei [2,3].

Mononammii MKUTbHUN BIK € BaXXJIMBUM y CTAHOBJICHHI OCOOMCTOCTI TUTHUHH,
JUISL HBOTO, HA TYMKY XapaKTepHI Taki (POpMHU JISIIBHOCTI: CUTYyalliHO-POJIbOBA Ipa,
CIOKETHO-pOJIbOBA Tpa, TIpa-IpamMaru3ailis, IHCIICHYBaHHs, rpa-Oeciga, rpa-
MaHJpiBKa, €KCKypcCis, IrpoBa BIIpaBa, KOJEKTHUBHE TBOpYE IAHHO, Oecifa,
TEeMaTHUYHUN 30IIUT, PAaHOK, CBATO, YCHUH KypHaj, TpymoBa crpaBa, 0HOPMIICHHS
anbO0OMy, ysIBHA TMOJOPOXK, KOHKYpPCH, ITpH, IIKOJA BBIWIMBOCTI, JE€MOHCTpALlif,
PO3MOBIb, MOJIETIOBaHHS, BIKTOPHHA, €KCKYPCisi, BHCTaBKa MAJIOHKIB, OMEpaIlis-
pelil, BUCTaBKa-sIpMapoK, MEPEeKINYKa MOBIIOMIICHb, JOOpOIiiHA aKIlisl, XBUIUHU 3
MHUCTELTBOM, TOJMHA CIOCTEPEKEHHS, TOJMHA MUJIYBAaHHS, CIIOPTUBHI 3MaraHHs,
Ko3albKi 3a0aBu, TeaTpajibHa BHCTaBa, JISJIBKOBUM TeaTp, BEICHHS JITOMHUCY
KJIACHOTO KOJIEKTUBY, BECEJl CTapTH, ecTadeTH, MOTIs 32 POCIMHAMU 1 TBApUHAMU
[3].

JlaHoMy HampsIMKY MPUCBSYEHO YMMAJIO0 HAYKOBHX 300yTKIB. AHAII3YIOUH iX
JNOCSITHEHHSI, MOXHa MIJAKPECIUTH, M0 HAWOUIbII Ji€eBUMH OynyTh Ti (Gopmu i
METOJY, Kl 3MOXKYTh HaWOlIbllle BIUIMHYTH Ha CBIJIOMICTh 1 MOBEAIHKY JITEH
MOJIOJIIIOTO IIKIIBHOTO BiKY, OYIyTh I[IKABUMH W JOCTYNHHMH JUIsl iX BIKOBOI
KaTeropii, CIpUATHUMYTh TBOPYOMY TIOIIYKYy Ta PO3BHTKY MHCIICHHSI, JTaBaTUMYTh
MOXKJIUBICTh HE JIMIIIC OTPUMYBAaTH 3HAHHS, a ¥ 3aCTOCYBaTH iX Ha MPAKTHIN IS
peanizauii 3aBJaHb, MOB’S3aHUX 3 CaMO3aXUCTOM Y pa3l BUHUKHEHHS HEOE3MEKH
ixaupoMmy kuTTIO. Ilim wac poOOTH 3 MOJOAMIMMU TIKOJSIPAMH, OCHOBHHUMH
eJIeMEHTaMU BUXOBHOTO JIOCSATHEHHS, HA HAITy AYMKY, TOBUHHO CTaTH yCBIJOMJICHHS
JTUTHUHOIO IIHHOCTI BJIACHOTO JKHUTTS 1 30€peKESHHS 370pOB’S Ha OCHOBI TEOPETUYHUX
3HaHb 3 OCHOB IMOYKEKHOI OC3IEeKH; ajganTallis 0 3MiH HaBKOJMIITHLOTO CEPEIOBHIIA
y pa3l BUHHMKHEHHS HEOE3NeKH, MOYyTTs BJIACHOI O€3MEeKH >KUTTENISIIBHOCTI;
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(dbopMyBaHHS 3HAHB 3 OCHOB MOXKEKHOI OE3MEKU Ta HABUYOK JIJISI CaMO3axXuCTy. TOK,
MU BBa)KaeMO, JUIsi POOOTH 3 MOJIOAIIMMHU IIKOJsIpaMu OuIbll €(PEKTUBHUMH €
EKCKypCli JIITeH y MOKEKHY YaCTUHY, TPEHIHTH 3 €BaKyallil B JOMAaIlIHIX YMOBaXxX Ta B
3aKjajgax OCBITH, a TaKOoXX MPaKTUYHO-ITPOBl BIiJANpaIlfOBaHHSI HEOE3MEUHUX
CUTYaIIlIH.

TuM camMum, MOXKHA KOHCTATyBaTH, 110 GopMu Ta MeTOAu NMpodopieHTAIIIHHOL
poOOTH TOBHMHHI OYTH KOMILIEKCHUMHM, TOCIIIOBHUMH, COIIAJIbHO BHUIIPAB/IaHUMH,
MeAaroriyHo JOLUIBHUMHU Ta CTBOPIOBATH JOCTYIIHI MOXJIMBOCTI Yy AITeH s iX
BUKODUCTaHHA Ta (opMyBaHHA 3HaHb 3 TMUTaHb OE3MEKOBOTO MPOCTOPY
KUTTEISUIBHOCTI.

CIIMCOK BUKOPUCTAHUX JIKEPEJI

1. Kopekc uuBuUIbHOIO 3aXUCTy YKpainu. O¢imiitHuil BeOropTai napiaaMmeHTy
Vkpainn. URL:  https://zakon.rada.gov.ua/laws/show/5403-17#Text (mata
3BepHeHHs: 14.09.2024).

2. TIpo OcHOBHI Opi€eHTUPU BUXOBaHHS y4yHIB 1-11 KiaciB 3araibHOOCBITHIX
HaBUaJbHUX 3akiagiB Ykpainu. Odimiiinuii BeOmopran mapiaMeHTy YKpaiHu.
URL.: https://zakon.rada.gov.ua/rada/show/v1243736-11#Text (nata 3BEpHEHHS:
14.09.2024).

3. IIpo 3aTBEPIKCHHS JepxaBHOTO CTaHOapTy II0YaTKOBOI1
ocBiTU. OQIiL1iHMIA BeOImopTan HapJaaMeHTy VYkpainu.
URL.: https://zakon.rada.gov.ua/laws/show/87-2018-ni#Text (nata 3BEPHCHHS:
14.09.2024).

VK 614.841

BUSBJEHHS 3AJIEXKHOCTEM BIJ] MTPUYWH BUHUKHEHHSA
IHOXEXK Y I'OTEJAX

C.O. Emenvanenxo k.m.u., cm. ooci., P.P. Kosanw, FO.M. Tkau,
LP. Kosanw
JIvgiscokuil Oepoicasruil yHisepcumem 6e3nexu HeummeoisibHOCmi

Cy4acHuil ToTeNb SABIIsL€ COOOI0 CKIIAHUM, 0arato()yHKIIOHAIbHUN KOMILIEKC,
1[0 BKJIIOYA€ B ceOe HE TUIbKM HOMEpPHUN (OHJ, a TAKOK MA€ Yy CBOEMY CKJIAJl 3aJIH
JUIs KOH(epeHIIiid, pecTopaHu, 3aIu JJisl TPEHyBaHb, OAceiiHU, HIUHI KJIyOW Ta 1HII
00'€eKTH PpO3BAXKAIBLHOTO Ta MOOYTOBOro MpU3HAUYEHHA. ['oTeni BITHOCATHCA M0
00'€KTIB 3 MAacCOBUM TMepeOyBaHHSAM JIIOJICH, [0 BUCYBA€ BUCOKI BUMOTU TOXKEXHOT
Oe3MeKH Ta MPOTUTIOKEKHOTO 3axucTy [1].

3a0e3rmeucHHs MOXKEKHOI OE3MeKH Ta MIHIMIZAIlsd TOXKEKHUX PHU3HKIB IS
rocreil Ta IX MaWHa € OJHHM 3 HaWBAXIMBINIMX 3aBJaHb BJIACHUKIB M1 Yac
(GyHKIIOHYBaHHS TOTENIO B yMOBax BiifHH [2].

[TokesxHMIt pU3UK - 1€ CTYMiHb PU3WKY HETATUBHHUX HACIIIKIB BiJ TMOMXEXKI
4yepe3 MPOBAHKEHHS TOCTIOAAPCHhKOT TSUTBHOCTI.
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Jlis BUBYEHHSI XapaKTEPUCTHK HEraTMBHMX HACIIAKIB B MOXEX, Mepul 3a
BCE, CIIJ pO3MISIAATH NPUYMHU BUHUKHEHHS TMOXEX, HACTAHHS SKUX BIUIMBAE Ha
CTYMHIHb PU3HMKY TOCIOAAPCHKOI JISJIBHOCTI Ta HETaTWBHI HACIIKH BiJ Takoi MOMdil
(HampuKJIIa, 3arudenp J0/IeH, iX TpaBMyBaHHS Ta MaTepiaJibHI BTPATH B1JI MMOXKEXKI).

Y cydacHUX TOTeNsAX TOCTIHHO mepedyBae BelIMKa KUIBKICTh JIFOACH
(oOcmyroByrO4HMH MepcoHa, aaMiHICTpallis, BiABIIyBadl Ta TOCT1), 30KpeMa B HIYHHM
yac. Y MpUMILICHHSX 3HAXOJUTHCS Pi3HE 1HXKEHEpPHE 00JIa[HaHHAM, € TIEBHUM 3arac
rOpIOYMX PEUOBUH 1 MaTepianiB. BUHUKHEHHS MOXEX Ha TakuX OO0 €KTaX MOXKe
MIPU3BECTH JI0 IMIBUIKOTO MONTUPEHHS BOTHIO, SK HACTIIOK, TPaBMyBaHHS Ta 3aruoeni
monei [3-5].

Ha ocHOBI cTaTuCTHYHUX JaHUX TIPO TOXKEKI Yy TOTEISIX BUKOHAHO
OaratoMipHUIl perpeciiiHuil aHaimi3. BUSIBICHO 3alIeKHICTh KUTBKOCTI TOXEX B
TOTEJISAX 10 IPUYMH BUHUKHEHHSI TIOXKEX y TOTEeNsIX. PO3rIsIHyTO 4 OCHOBHUX NPWYXH
BUHHUKHEHHS TOXeX: mianain (X1); HecpaBHOCTI B €JIEKTPOTEXHIYHOMY 00JIaIHaHHI
Ta Mepexax (X2), HeCIpaBHOCTI IMiJl YaC BUKOPUCTAHHS OMAIOBAIBHUX MPUIIAJIB Ta
cucteM (X3); HeobepexHe TOBOKEHHS 3 BoTHEM (X4).

Tabnums 1 — Busnauenns kputepiiB ®imepa

Kpurepiit Emnipuyne Kputnuna Touka
3HAYCHHS
dimepa femn fxkput
73,40674466 5,192167773

Tabmuist 2 — Perpeciiidi moka3HUKH

ﬂ4:O,91 ﬂ3:0,78 ﬁzz ﬂ121,4 ﬂ():
-1,22 7 0,3
0
O'/;,,:O,32 O'/;3:0,21 0p2 0/;1:0,2 050
=0,08 9 =1,19
R°=0,98 CrangaptHa - - -
nmoxuoka=1,23
Kpurepiii Cryneni - - -
dimepa=73,42 cBO0OIN=5
Cyma Cyma kBajaparis - - -
KBaJIpaTiB BIIXWIEHb, | BIAXUIIECHD, IO
10 TOSICHIOETHCS MOSICHIOETHCS
perpeciero = 444,53 MoxXuoKow=7,57

Perpeciiina cratucruka B makeri EXCEL HaBoJMTBCS TaKOMY TIOPSJIKY BiJl KUTBKOCTI 30MTKY (pHC. -

2).
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Pucynoxk 2— Kopeasiniiii 3a;exHocTti Big npu4uH (B — HecipaBHoCTI mix yac
BUKOPHCTAHHS ONAJIOBAJIBHUX NMPUJIAAIB Ta cucTeM, I’ — HeoOepekHe NMOBOJAKEHHS 3 BOTHEM)

KoeoitienT MHOXMHHOI nerepmiHamii Oyae HAWOUIBIIMNA TSI TOXKEXK,
BHK/INKAHHX HECIPABHICTIO B €IEKTPOTEXHIYHOMY oOmajHanHi Ta Mepexax (R°=
0,6315).

KoeoimienT MHOXMHHOI AeTepMmiHaiii Oyae HaWMEHIIMH i1 TMOXEX,
BUKJIMKAHUX II1IaJIOM (R2=O,0779).

BucHoBku: OCHOBHOIO MPUYMHOIO TOKEXKI B FOCTHOBUX KIMHATax TOTENIB €
HEI0ANICTh y BUKOPUCTAHHI €JIEKTPUYHOIO OOJaJHaHHA (€JEeKTPUYHI KOBJIPH,
YaWHUKHU, TUIMTH, Npacku, OpUTBH, 0O0IrpiBayi, CyIIapKH JJIs BOJOCCS), OCOOJIMBO
He0aTICTh IIPU BUMKHEHH1 00J1aTHaHHs BHOY1 00 BUXOJI4YM 3 KIMHATH.

Ha ocHOBI cTaTHUCTHUYHMX JIaHKMX BUKOHAHO OaraTOMipHHMI perpeciiHuil aHalis3.
BusiBneHo 3a1€KHICTh KITBKOCTI MOXKEX B TOTENSAX 10 TPUYUH BUHUKHEHHS TTOXKEXK Y
rotensix. Po3risiHyTo 4 OCHOBHUX MNPUYMH BUHUKHEHHS NoXxex: mianan (X1);
HECIPABHOCTI B EJICKTPOTEXHIYHOMY OOJagHaHHI Ta Mepexax (X2); HeclpaBHOCTI
1] 4ac BUKOPHMCTAHHS OMNAJIOBAIBHMX NpWIaaiB Ta cucreM (X3); HeoOepexHe
noBojukeHHs 3 BorHeM (X4). KoedimieHT MHOXHHHOI JeTepMiHallii  Oyje
HalOUIBIIMKM TSI TOKEXK, BUKIMKAHUX HECHPABHICTIO B EJIEKTPOTEXHIYHOMY
o6namnanni Ta Mepexax (R°= 0,6315). KoedirieHT MHOXHHHOI TeTepMiHamii 6yme
HaWMEHIINH JJII I0XKEXK, BUKIIMKAHUX IT1AI1aJIOM (R2:0,0779).
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SMICT
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2. 0.1 Bboecamos, O.M. Posanos, Xapkiscbkuii HayioHAIbHUL ABMOMOOIIbHO-
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APTUJIEPIMCBKNX OBCTPUIIB, PAKETHUX TA ABIALIIMHUX VJIAPIB,
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9. A.B. I'puwenrxo, C.A. Bumnoepaooe HYI[3 Vkpainu, PE3YJIbTATU
EKCITEPUMEHTAJIBHOI'O BU3HAYEHHA BJIACTUBOCTEM
KOMIIPECIMHOI IITHU 13 MOJIUPIKOBAHUMU JJOBABKAMMU

10. I.11./[yoinin, HYI][3 Vkpainu PO3POBKA BHWMIPIOBAJIBHOI'O
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11. Kpasyose M. M., MB>K/] Xapxiecvkozco HayioHanbH020 a8momodiibHo-
oopoorcnvoeo yuisepcumemy OCOBJIMBOCTI I'TACIHHA TTJIAMIHHA JITIN-
IOHHOT'OAKYMVIJIATOPA TPAHCIIOPTHOI'O 3ACOBY

12. A.AJlicnax, HYI3Y HOJO OINTUMIBALII KJIACUDIKAIII
I[MPUJIAAIB I'ACIHHA J1A PO3PAXYHKY CWJI TA 3ACOBIB
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CEKIIA 3 «AKTYAJIbHI IIMTAHHA CTBOPEHH/I,
INEPEOBJAJHAHHS TA  BUKOPHUCTAHHA MMOXKEXHOI TA
ABAPIMHO-PATYBAJIbHOI TEXHIKH, OCHAIIEHHSA TA 3ACOBHA
IHIUBIAYAJBHOI'O 3AXUCTY B YKPAIHI ¥ MUPHUUN TA BOEHHUN
YAC»

1. A.O. Buuenko, x.m.H., ooyenm, M.O. Ilycmogim, M.C. Komnux YIIIE im.
I'epoie  Yopnoouns HYI]3 VYkpainu OBI'PYHTYBAHHSA MOXJINBOCTI
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3. M. b. I'pueop’san, C. O. Ilanuenxo, /. O. Kosaneeuu YIIIb imeni ['epois
Yoprnoounas HYI[3 Vrkpainu BUKOPUCTAHHA TAKTUYHUX POBOTIB
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4. M. b ITpueop’su M. O. KPOIIUBA ]Jl. C. ®EJOPEHKO,
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TPAHCIIOPTHHMX 3ACOBIB
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10. fOpiu Tanwuwun JIIVBXK/] TNABUILIEHHS PIBHA BE3ITEKU TTPATII
I'A30/IMMO3AXNCHUKA TIPM1 BUKOHAHHI 3ABJIAHb B OBMEXEHOMY
ITPOCTOPI

11. Poman PYFAH, Bacune POTAP, YIIIb imeni I'epoie Yopnoouna HYI][3
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JICHC YKPAIHU

12. Pyoaxos C.B., HYVI]3 Vkpainullpuiivax O,0., JOCJIIXEHHA
CUCTEMU VIIPABJIIHHA PO3IOALIOM IIOXEXHOI TEXHIKU B
TEPUTOPIAJIBHI ITIJIPO3 1IN

13. O. b. Ckopooymosa, A. M. I'onuapenxo, H. M. Jlucax, HYI]3 Vkpainu,
BOI'HE3AXMCHI TKAHMHM: OCHOBHI HAITPSIMKH PO3BUTKY
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5. Cyxapvkosa O.I., HYI[3Vkpainu 3SACTOCYBAHHS THHOBAIIMHNX
TEXHOJIOTIM IIIJT YAC TIOIIYKOBO-PSATYBAJIbBHUX OIIEPAII B
YMOBAX BOEHHOT'O KOH®OJIIKTY

6. Yepxawun Onexcandp Bimanitiosuy, HYI]3 Yxpainu PEKOMEHJIALIII
PATYBAJIbBHUKAM V BUBOPI ®OPM TA METO/IB ITPO®OPIEHTAIIIHOI]
POBOTH VY 3AKJIAZIAX OCBITHU B YMOBAX BOE€HHOI'O KOH®JIIKTY

7. C.O. €Emenvanenxo,P.P. Kosanv, IO.M. Txau, IP. Kosanv JUIYFX]]
BUABJIEHHSA 3AJIEXXHOCTEHM BIJ IIPUUMH BMHUKHEHHS TTIOXEX VY
I'OTEJISAX
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HaykoBe Buganss

MATEPIAJI KPYITJIOI'O CTOJIY

«O0’eqHaHHs TEOpIi Ta MPAKTUKKU — 3aropyKa MiJBUIIEHHS TOTOBHOCTI
ONEePaTUBHO-PATYBAJBLHUX IM1IPO3/IJIIB 10 BUKOHAHHS JIii 32 TPU3HAYCHHSIM

BianosifgansHuii 3a BUITYCK Texniunuii penaxrop J.1. CaBenben
C.A.BuHorpanos

IMixnucano 1o apyky 22.11.2024 Hpyk. apk. 8

Tup. 100 Lina norosipHa ®opmart AS

Tunorpadis HYL[3Y, 18034, Uepkacu, Bya. OHomnpieHka, 8
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