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IllaHo8HI Kos1ecu!

Paduti gimamu YYACHUKIB
XI MisxxcHapooHoi HAYKO80-NpAKMUYHOI
KoHgepeHyii «Teopis [ npakmuka 2aciHHs
noxcexc ma  aikeidayii  Had3su4alHux

ek cumyayiii». lleti 3axid wopoky 36upae

¢axisyis, eiddaHux cnpasi 6b6opomvbou 3
noxcexcamu, HaA038UYAUHUMU cumyayisimu ma
ix Hacaidkamu.

Bsascaro, wo ye uydosa Hazoda 0
¢axieyie 1 Haykosyie 3 pI3HUX KpaiH He
minbku  06MiHAMuUCcA  00c8I00M, HOBUMU
HANpayrBaHHAMU, O00CSI2HEHHAMU, 8I0Kpummsmu, a U O3HAUOMUMUCL I3
CYYacHOW  NPOMUNONCENCHOH, asapiiiHo-psimys8a/ibHO ~ MEXHIKOH,
06/1a0HAHHAM MA 3aC06AMU NOHCEHCO2ACTHHAL

Mar Hadito, wo Hawa KoH@pepeHYisi 3pobumb 8a20Mull 8HECOK Y
p038UMOK npiopumemHoi 015 YkpaiHu psimyea/ibHoi 2ay3i.

TemamuuHi  cekyii kKoH@epeHyii cgopmosaHi 3 ypaxy8aHHAM
aKmya/bHUX meopemuyHuUX md NpakKmu4HuX NUMaHb 3a6e3nevyeHHs
YusiibHOI 6e3neKku, a came: peazy8aHHs HA HAO38UYAUHI cumyayii, noxcexci
ma Jsikeidayis ix Hacaidkie;, 0c06.1u80cmi CMBOPEHHS mMa 3aCMOCy8aHHS
NpoOMuUNOMCeHcHOI, asapiliHO-psAmMys8aibHOI ma IHWoi cneyiasibHOi MexHIKu;
Pi3uKo-XiMIYHUX npoyecie po3eUMKY ma 2aciHHsA nodcexc 1 Jikeidayii
Had3suuallHux cumyayiil, eKo/a02IYHOoi 6e3neku; memodu ma 3acobu
HABYaHHS1 SIK e/JeMeHmu cucmemu 3a6e3nevyeHHs1 MexHO2EeHHOI ma
NOXCexHCHOI be3neku.

3eaxcaryu Ha aKmya/bHICMb SUHECeHUX NUMAHb, NePeKOHAHUll, Wo
¢axosi donogidi 6ydymb cnpusmu po38UMKY HAYKU [ nodaabwWomy
800CKOHAJ/1IeHHI0 IKOCMI nidzomoeKku 3006yea4ie suujoi oceimul.

upo sipi y npodykmueHicmb ma Hacu4yeHicms meop4oi pobomu
Haykosyie nid 4ac KoHgepeHyii, y me, wo CcPOpMyab08aHi Nponosuyii
MAMuMymb NpaKkmu4He 3HA4eHHSA 0151 npodeciliHoi disiabHocmi ¢paxisyie
JepacasHoi caysxcbu Ykpainu 3 Had3guyatiHux cumyayitl.

basxcaro yuacHukam MixcHapoOHOI HAYyKOB80-NpaKmMu4Hoi KOH@pepeHyii
nsidHoi pobomu ma HOBUX mBopUux 3000ymKie 8 iM’sl 36epexceHHs Humms
ma 300po8’si 2poMadsiH!

T. 8. 0. HayanvbHUkKa Yepkacvkozo iHcmumymy

noscexcHoi 6eaneku imeHi 'epoie YopHobu15

HayioHasivbHo20 yHIgEepcumemy

Yuesi/ibHO20 3axucmy YKpaiHu

KaHoudam mexHIYHUX HayK, npogecop Bikmop I'BO3/[b
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6esnexkn imeni [epoiB YopHoOusass HanioHasbHOrO YHIBEPCUTETY ILMBIIBHOIO 3aXUCTy YKpaiHU
(Ykpaina);

Bitaniit HYSIH3IH, kaHauAaT TeXHIYHUX HayK, YepKacbKUW IHCTUTYT MOXKexHOI 6e3neku iMeHi
['epoiB YopHo6us1 HaljioHanbHOTO yHIBEPCUTETY LUBIJIBHOTO 3aXUCTy YKpaiHu (YKpaiHa);

BikTtop INIOKAJIIOK, xaHAUAAT nejaroriyHUx Hayk, [OLEeHT YepKacbKHUM iHCTUTYT MOXKeXHOi
6e3neku imeHi [epoiB YopHoO6uass HarjoHasbHOro yHiBepCcUTeTY LUBIJIBHOIO 3aXUCTy YKpaiHU
(Ykpaina);

Aprem BUYEHKO, kaHAuJaT TexHIYHHUX HayK, JOLEHT, YepKacbKUH IHCTUTYT MNOXEXHOI
6esnexkn imeHi [epoiB YopHoOwusass HanioHasbHOrO YHIBEPCUTETY LMBIIBHOIO 3aXUCTy YKpaiHU
(Ykpaina);

Bosnogumup APXUIIEHKO, kaHAuJaT nefaroriyHUX Hayk, UepKacbKUH iHCTUTYT MOXEXKHOI
6esneku imeHi [epoiB YopHoOuss HarjjoHasbHOro yHiBepCcUTeTY LUBIJILHOIO 3aXUCTy YKpaiHU
(Ykpaina);

IBanH YOPHOMAS3, kaHAu/jaT TEXHIYHUX HAYK, YepKacbKUH iHCTUTYT MOXKeXHOI 6Ge3neKku iMeHi
['epoiB YopHoG6uJist HanioHaIbHOT'O YHIBEPCUTETY IIMBIIBHOTO 3aXUCTy YKpainu (Ykpaina);

Muxaitsio IIYCTOBIT, Yepkacbkud iHCTUTYT mnoxexHoi Ge3neku imeHi ['epoiB YopHoGuus
HanioHasbHOr0 YHiBEpCUTETY LIUBIIBHOTO 3aXUCTY YKpaiHu (Ykpaina);

Jap’a IIAPIIIOBA, kaHAuAaT CUXOJOTIYHUX HayK, YepKacbKUHM IHCTUTYT MOXKexHOI 6e3neKku
imeni 'epoiB YopHo6uis HarjioHasbHOr0 YHIBEPCUTETY IUBIIBHOTO 3aXUCTy YKpaiHu (YkpaiHa).

BiagnoBiganbHuii cekpetap KoHpepeHIii:

ApTem MAFIBOPOZ[A, KaHJAUAAT NeJaroriyHux Hayk, JOLEeHT, YepKacbKUM iHCTUTYT MOMEMHOL
6esnekn iMeni [epoiB YopHoOwsass HauioHasbHOTO YHIBEPCUTETY LMBIJIBHOTO 3aXUCTy YKpaiHu
(Yxpaina).
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Cekuia 1. Peazysannsa na naozeuuaitni cumyauii,
noJcedci ma Jaikeioayisn ix Hac1ioKie

YAK 614.847.76

YJIOCKOHAJIEHUH CIIOCIB MOPATYHKY
3A JIONIOMOT 010 PATYBAJIbHOI MOTY3KH

Osaez BAC, kaHO. mexH. HayK,
Muxkosaa LIKAPABYPA, kaHO. mexH. Hayk, doyeHm,
Yepkacwbkull iHcmumym nocexcHoi 6e3neku imeHi I'epoie YopHobuss HY1]3 Ykpainu

B po6oTi MoBa iHTMMe nNpo CcNoco6u MOPSATYHKY 3a JAOINOMOTOH)
paTyBasbHOI MOTY3KU. Ilif 4ac 3acTocyBaHHA [JaHOTO MeTOAY eBakyallil
BUKOPHCTOBYIOTb PATYBaJIbHI MeTJi, a caMe B’s3aHHSA MOJBIMHOI pATyBaJIbHOI
netsi [1-2]. [lpoBeseHHs BHOpaBU ONMWCAHO B HOpPMaTHUBaX, HaBYaJbHO-
MeTOAMYHUX MociOHUKax, HacTaHoBax 3 [ICII 3a pi3Hi poku, mounHawyu 3 1972
poky [3-6] i BignoBifHO 3MiH Y1 MOKpallleHb, Y BAKOHAHHI BIIPaBH 3 TOTO YacCy He
BHOCHJIOCH.

A ToMy MeTO0 POOOTH € YAOCKOHAJIEHHSI CIOCO0Y, AKUM CIPSIMOBaHUM Ha
ONTUMI3allil0 BUKOHAHHS, YHIBEPCAJIbHOCTI NPHU 3aCTOCYBaHHI i 6e3nme4HOro npu
BUKOPHUCTAHHI, 3 BpaxyBaHHAM HOBUX TE€HJIEHLIN Cy4aCHOI'0 CIOPAJPKEHHS.

Ha cboropHilHi AeHb BUKOPUCTOBYETbCA CHOCIO B’si3aHHSA, MOABiMiHA
pATYyBaJibHA METJiSl, IKUM Ma€ [JleKiJibka BapiaHTIB BUKOHaHHA. B mepuiomy
BUINAJKY B'I3aHHs MNeT/i Bifj0yBa€ETbCA CaMOCTIHO JBoMa cHnocob6amu, sKi
nepenbavyarTb (GOpPMYyBaHHS By3Ja Ha MY4YKYy PATYBajJbHOI MOTY3KU [7],
HAaCTYIHUH eTall 3aCTOCYBaHHS Ha MOTEPNiJIOMYy JAaHUX MeTOJiB B'sI3aHHS Ta
dbopMyBaHHS JaHO] NeTJIi B’)Ke Ha MOTepHiJioMy.

Takox Ha moyaTky 1991 poky B X041 npoBeJieHHA 3aHATb B HaB4a/ibHOMY
NYHKTI MOXeXHOiI OXOpoHM MicTta bpaTcbka, Oy/J0 BCTAHOBJIEHO, W0 MpHU
3aCTOCYBaHHI KypCaHTaMM MOJBIMHHUHN psATyBajbHOI neTsi [8] s coycky
«IOTEPIIJIOro» 3 BUCOTU Y KYPCAHTIB, 10 BUKOHYKOTH POJib «IOTEPHiJIOro»,
BUHMKAE IICUX0JIOTIYHE MTOOOKBAHHS TOTO, 1110 BiH MOXXe BUIIAaCTH 3 MeTJi yepes
Te, [0 MOTYy3Ka He QiKCY€e KOXKHY HOTY i Hell[iJIbHO NpUJArae Ao Tijia. B 3B’sa3Ky 3
UM OyJia mpoBeZieHa po6oTa 10 BUPILIEHHIO JaHOl Mpo6JieMH, 3a pe3yJibTaTaMu
SKOr0 OTpPHMMaHUM pe3yabTaT, GpopMyBaHHSI cnocoby mnopsATYHKy «I[TAYK» Ha
AKUW oTpuMaHuM naTeHT. «[IABYK» - 1e cnoci6 o6B'si3yBaHHSI pPATYBaJIbHOIO
MOTY3KOI0 6e3mnocepeHbO Ha Tiji «moTepmisioro». MeTow AaHOTO CHOCOOY €
MiJBULIEHHA HaZiHOCTI KpinJIeHHs PATYBaJILHOI MOTY3KH Ha
«IOCTPAXJAJIOMY» 1 IWIBUAKE 3BIJIbHEHHA «IOCTPAXJAJIOTO» BiJ, pATYBaJIbHOI
MOTY3KH, 3HW)KEHHS HOPMaTUBHOrO 4acy [9].

HoBuil cnoci6 B’sA3aHHS neTJi, 1[0 po3pobJeHUNd aBTOPOM, SKUU €
YA 0CKOHAJIEHUM CIoCco00M B’si3aHHA pATyBasibHOI neTai «IIAYK». OcobauBocTi
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3aCTOCYBaHHS fIKOTO BKJIOYAKOTh B cebe ONTHMi3allil0 BUKOHAHHS 32 PaxyHOK
npono3ullii ¢$opMyBaHHsS TeTJi B TMOJOXKEHHI KOJIM JIIOJJUHA CTOITh,
YHiBEpCaJIbHOCTI NPU 3aCTOCYBaHHI TOOTO B’SI3aHHS He TiJIbKU 3a JOMNOMOTIOI0
pATyBaJIbHOI MOTY3KH, a i IPpU HEOOXiHOCTI Ha MOXXEKHOMY pyKaBi, 6e3ne4yHu U
32 PaxyHOK WLIJIbHOTO NMPUJATAHHA NeTJi A0 TiJIa, BUKJIKYEHHAM JONyleHHH
NOMWJIKM 1npyd (GOpMyBaHHI INeTJi Ta BpaxyBaHHS HOBUX TeHJEHIiN
BUKOPUCTAaHHAM Cy4YaCHOI'O BEepXO0JIa3HOTO CHOPA/PKEHHS, aJIbTepHATHUBOIO
SIKOMYy MO>KJIMBE 3aCTOCYBaHHS HOBOrO cmnoco0y. Pe3ysbTaTh 3acToCyBaHHSA
SIKOTO MiATBEPAUINCS HAa MPAKTUL, MiJ 4ac MOr0 BUKOPUCTAHHS.

BucHoBok: OT)Xe JOLIJIbHO MeperyisiHyTH iCHy0o4Yi MeToau $opMyBaHHS
pPATYBaJIbHOI METJIi Ta BIPOBAJIUTH PO3POOJEHUN aBTOPOM CIOCI6 psATYyBaHHS 3a
JIOTIOMOT 00  Y/I0OCKOHAJIEHOTO CHoco0y B'sA3aHHA pATyBasbHOI neTsai «I[IAYK»,
OCHOBHMMMU XapaKTepHUKAMU SIKOT'0 € ONEPAaTUBHICTb, HA/[iIMHICTh Ta 6e3MekKa.
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CTBOPEHHA JIABOPATOPHOTI'O CTEHAA AJIA ITPOBEJAEHHA AOC/IIJKEHD
3 BUBHAYEHHA ITIOKA3HUKIB EKPAHYIOYUX BJIACTUBOCTEN BOAAHUX
3ABIC BIA ITPOHUKHEHHA UMY TA IIPOAYKTIB 'OPIHHA

Badum BEHE/[IOK, OaekcaHdp KOPHIEHKO,
lzop CTHJ/IUK, Oaexciti TUMOILLIEHKO,
Ykpaincokull Haykogo-docaiOHUl IHCmumym yueiibHo20 3axucmy

Ha TemnepilHii 4ac roJIOBHUM acCleKTOM 3aCTOCYBaHHS NPOTHUIIOMXKEKHUX
BO/JIIHUX 3aBiC € 3axMCHa Jid BiJ pajialiiHOTO TEINJIOBOTO BUIPOMiHIOBAHHA
noJiyM’sl IOXKeXi, a MUTAHHS 100 0CA/PKEHHS JUMOBHX YaCTOK Ta eKpaHYBaHHS
NPOAYKTIB TOpPiHHA NOJIJUCIEPCHUM IMOBITPAHO-BOAAHUM CepeLoBULEeM
YyTBOPEHUM Pi3HUMHU TEXHOJIOTIYHUMH CUCTEMAaMHU TMOTpPebYye A0JATKOBOIO
HAyKOBOT0 BUBYeHHS. [Ipu 11bOoMy, B HOpPMaTUBHUX JJOKyMeHTaxX YKpaiHu [1-7]
NUTAHHS 111010 3aCTOCYyBaHHS NMPOTHUIOKEXHUX BOJSHUX 3aBic, HEOOXiAHOCTI i
MOXXJIMBOCTI IX BJIAIITYBAaHHS, TEXHIYHI BUMOTH i 0COOJIMBOCTI iX MPOEKTyBaHHS,
OOIDYHTYBaHHSI BUTPATHUX XapaKTepPUCTUK 1 MeToAiB iX BUNpPOOYBaHb
BiZjoOpakeHi HeJOCTaTHBO Ta NOTPEOYIOTH JONOBHEHD | YTOYHEHD.

3 MeTOW CHNPUSHHSA y BUpIllleHHi 3a3Ha4eHOoi Mpob6JieMU CHiBpOGITHUKAMU
IHCTUTYTY B paMKax HayKOBO-A0CJiJHOI poO0OTHU 6YyJI0O CTBOPEHO J1ab0paTOPHUH
CTeHJ, JJid NpPOBeAeHHA [OCJAi[P)KeHb 3 BU3HAYeHHA MOKAa3HUKIB eKpPaHYHYUX
BJIACTUBOCTEN BOJSHHUX 3aBiC 32 pi3HUX BUXiAHUX MapaMeTpiB iX GpopMyBaHHS,
3araJjibHa cxeMa sIKoro HaBeJleHO Ha PUCYHKY 1.

CyTHiCTb [AOCHIIPKEHb MOJIITAE B €KCIepUMEeHTaJIbHOMYy BHU3HA4YeHHI
NPOHUKHEHHS UMY Ta IPOAYKTIiB ropiHHA 3 po6o4oro 06’emy 3 B 06’eM 4 yepes
BO/ISIHY 3aBicy.

B 4KOCTI NpoAyKTiB rOpiHHA B AOCJiP)KEHHAX BUKOPUCTOBYBAJIUCh r'a3u
MoHookcuj, Byryent (CO) Ta giokcup ByrJent (COz). Jyiss yTBOpeHHS AUMY
BHUKOPHCTOBYBAJIUCh IMMOBI XIMiYHi reHepaTopH.

[TapameTpamuy, 1110 BM3Ha4yalTb 3/1aTHICTb BOJISIHOI 3aBicHu
MepellKo/PKaTd NPOHUKHEHHSI JUMy Ta NPOAYKTIB TOpiHHS, NPUHUMaJIUCh
KoeilliEHTU eKpaHy4oi 3JaTHOCTI BOASHOI 3aBiCH BiJi MIPOHUKHEHHS UMY Hj
Ta NPOAYKTIB ropiHHsA Hp.., IKi 064U C/II0BAIM 32 TAKUMU pOpMyJIaMHu:

H,=2D: 1000,

D, (1)
H, =575 100%,
G (2)
D; - ryctuHa auMy 6e3 3aCTOCyBaHHS BOJSHOI 3aBicH, I'/M3;
Dz - rycTrHa fUMMY i3 3aCTOCYBaHHAM BOJSAHOI 3aBicHy, I'/M3;
C: - BMICT IpOAYKTiB ropiHHsI 6€3 3aCTOCYBaHHS BOJSHOI 3aBicH, ppM;
C> - BMICT IpOAYKTIB rOpiHHA i3 3aCTOCYBaHHAM BOJASAHOI 3aBiCH, ppM.
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1 - BUnpoOyBaJsibHa KaMepa; 2 - leperopojka; 3, 4 - poboui 06'emy; 5 - oTBip; 6 - BoAsAHA
3aBica; 7 - 3acyBKa; 8 - CTIYHMU KOJIeKTOp; 9 - BUTKHA cucteMma; 10 - npucTpin gia
CTBOpPEHHS BOJAAHOI 3aBicy; 11 - »KUBW/IBHUN TpybompoBiz; 12 - Hacoc; 13 - BUTpaTOMip;
14 - 3anipHuil KpaH; 15 - nepcoHa/bHUN KOMI'IOTep; 16 - BUMipIOBaJIbHUNA KOMILJIEKC
ONTUYHOI IIBHOCTI cepefoBulla; 17 - razoanasnizatop; 18 - uuiaiHapuyHe neko; 19 -
6as10H i3 CO2; 20 - peaykTop; 21 - BeHTUAATOP; 22 — MAHOBAKyyMeTp

PucyHok 1 - 3arasbHa cxema J1abopaTOPHOIro CTeH/a 3 BU3HAUYEHHSI eKPaHYIUUX
BJIACTUBOCTEM BOJSHUX 3aBicC BiJj IPOHUKHEHHS UMY Ta IPOAYKTIB ropiHHg (B po3pisi
110 BEPTHUKaJIbHIH 0ci)

JIITEPATYPA

1. IBH B.2.5-56:2010 CrucTeMHu NPOTHUIIOXKEXKHOTO 3aXUCTY.

2. IbH B.1.1-7-2016 IloxexHa 6e3neka 00’eKTiB Oy/[iBHULITBA. 3arajibHi BUMOTH.

3. ACTYBCEN/TS 14816:2013 CranioHapHi cUCTEMH MOXEXOTraciHHS.
JpeHyepHi cucteMu. [IpoekTyBaHHS, MOHTYBaHHS Ta TeXHiYHe 00CJIyroByBaHHA

4. IbH B.2.2-16-2019 byauHku i ciopyau. KysibTypHO-BUA0BUILHI Ta [ 03BIJJIEBI
3aKJaAu.

5. BCH 12-87 IlpuyasibHble KOMILJIEKCbI JJis I[eperpy3ku HedpTH U
HedTenpoaykToB. [IpoTuBonokapHas 3amuTa. HopMbl NpoeKTHpPOBaHUS.

6. HAIIB 05.033-2002 [IpoTUnoxeXHWUU 3aXUCT CKJIAJiB JI€rKO3alMHUCTHUX Ta
rOprOYMX PiJUH Ha MiANPHUEMCTBAX NAJIMBHO-EHEPreTUYHOI0 KOMILJIEeKCy. IHCTpyKLida 3
NpPOeKTyBaHHs, OyAiBHUIITBA Ta eKCIJIyaTallii.

7. BBH B.2.2-58.1-94 IIpoekTyBaHHS CKJ1a/iB HAQTH i HAQTONPOAYKTIB 3 TUCKOM
HacuyeHUX napiB He Bule 93,3 klla.



YAK 614.847

INPOBEJEHHA EKCIIEPUMEHTAJIbBHUX JOCAIAKEHD 3 BUSHAYEHHA
E®PEKTUBHOCTI BUKOPUCTAHHA NOKEAKHUX CBIT/IOBUX TPOCIB

Badum BEHE/[IOK, Izop CTHJ/IUK, Oaexciti THMOILLIEHKO
Ykpaincokull Haykogo-docaiOHUl IHCmumym yuegifibHo2o 3axucmy

Y po3BUHeHUX KpaiHax CBITy miJ 4ac JiKBiganil moxexX IMOXKeXHUMU
niApo3aijlaMu AJis NOKpalleHHs OpieHTalii Ha 00'€KTax 3 00MeXeHOH
BUJVMICTIO BUKOPUCTOBYKOTbCA Yy BUIVIALI [JONOMDKHOIO YCTaTKOBAaHHA
MOXKEXHUH CBITJIOBUU TPOC.

CniBpo6iTHMKaMHU IHCTUTYTy B paMKax HAyKOBO-AOCIiHOI po60oTH OyJH
NpOBeJieHI eKClepUMeHTa/IbHI J0CAiKeHHS 1010 BU3HA4YeHHS e(PeKTUBHOCTI
BUKOPUCTAaHHA IMOXEXHUX CBITJIOBUX TpOCIB 3a PpIi3HUX 3HAYEHHAX
CBIT/JIOTEXHIYHHUX MapaMeTpPiB y 3aAMMJIeHOMY cepeZoBuILi [1].

ExcnepuMeHTa/IbHI  JOC/HiJKEeHHA TMpPOBOAWJIUCH 3a [JBOMa TaKUMH
OCHOBHHMMMU HaNlpsAMKaMHU:

- BU3HA4Y€HHHA BUIIPOMIHIOBAHHSA CBITJIOBOTO MOTOKY €JIEKTPUYHHUX JiKepeJ
CBiTJIa, IKI MOXYTb OYTH 3aCTOCOBaHi [/l CTBOPEHHSl MOXEXHUX CBITJI0BUX
TPOCiB;

- BU3HAauYeHHsd e(deKTUBHOCTI NPOHUKHEHHS CBITJIOBOrO HOTOKY Y
33JUMJIEHOMY CepelOBUIL.

B ekcneprMMeHTa/JbHUX JOCJIP)KEHHAX BUKOPHUCTOBYBAJUCh (parMeHTH
MOXKEXHUX CBITJIOBUX TpociB Ha ocHoBiI EJI mpoBoay Ta cBiT/0A4i04iB, fAKI

HaBe/leHi Ha pUCYHKY 1.

EJI nposig Il nokosinHA EJl nposig Il nokosinHa EJl nposig Il nokoninua  EJI nposig I nokosinHA
YepBOHOTO KOJIbOPY JINMOHHO-3€JIEHOT0 6is10r0 KOJIBOPY CUHBOT0 KOJIbOPY
(3pasox Ne 1) KOJIbOPY (3pasok Ne 2) (3pa3ok Ne 3) (3pa3ok Ne 4)

EEARALS

CeiTsi0Ai0AHUI MOAY b, CeiTsi0AioAHUI MOAY b, CeiTnoniognuii moayab,  CBiTJIoAioOAHUN MOAYJIb,
KWW CKJIAJIAEThCA i3 6-TH  SAKWUM CKJIaa€ThCs i3 12- SKWUM CKJIaIa€ThCA i3 6- AKHUM CKJIaJIa€ThCA i3 6-
cBiTs0i0iB TUIY SMD TH CBITJIOLIOAIB TUILY TH CBITJIOAIOZIB TUIY TH CBITJIOAIOAIB TULLY

5050 SMD 3014 SMD 5630 SMD 3014
(3pa3ok Ne 5) (3pazoxk Ne 6) (3pa3oxk Ne 7) (3pa3ok Ne 8)

PucyHok 1 - 3arasnbHuil BUr/s GparMeHTiB CBITJIOBOTO MOXKEXHOI'0 TPOCY HA
ocHoBi EJI npoBoAy Ta CBITJIOAIOAIB Pi3HUX TUIIIB



Br3HayeHHs CBITJIOBOrO NMOTOKY TAa NPOHUKHEHHS CBITJIOBOrO MOTOKY VY
3aIMMJIEHOMY Cepei0OBUILi NPOBOAUNCH 3TiJHO METOAUKH [1, 2].

Pe3sysibTaTh eKciepUMeHTa/IbHUX JOC/AiAXKeHb 3 BU3HAYEHHA CBITJIOBOTO
noToKy 3pa3kiB N2 1 - 8 HaBeZieHO B TabsiuLi 1.

Tabsmusa 1 - Pe3ysibTaTU eKClleprMeHTa/IbHUX JOC/IPKeHb 3 BU3HAYEeHHA
CBITJIOBOI'O IOTOKY

[lapameTpu Cepenne
Ne Ocsitnie- | OcBitse- | OcsiTJe- . .
Harm- Cuna . . . 3HayeHHs | CBITJIOBUM
3pa- pyra, | crpymy, HlCTb., JIK HlCTbI, JIK HlCTb., JIK oCBITIIE- OTIK, M
3Ka B WA Jocaig 1 | Hocnig 2 | Hocaing 3 HoCTi, K
1 0,62* 49,4 2,8 2,0 2,4 2,4 3,8
2 0,58* 46,6 3,5 3,2 3,5 3,4 53
3 0,54* 45,2 3,6 3,1 3,3 3,3 5,2
4 0,55* 46,9 1,7 1,9 1,6 1,7 2,7
5 12,10 68,5 116,4 121,8 119,7 119,3 76,0
6 12,05 114,5 211,7 202,8 208,3 207,6 132,2
7 12,19 45,2 255,9 250,9 250,7 252,5 160,8
8 12,11 57,8 103,3 109,5 108,6 106,8 68,0

* - B mjocaigpkeHHSIX BUKopucToByBaBcs EJI npoBifg foBxuHOWO 1 M;

Pe3yibTaTH ekciepruMeHTaJbHUX JAOCJIIKEHD 3 BU3HAYeHHA epeKTUBHOCTI
IPOHUKHEHHA CBITJIOBOTO MOTOKY 3pa3kiB NeNe 1 - 8 y 3agumieHoMy
cepesoBUIIi HABEJEHO B Ta0JIMIII 2.

Tabsaung 2 - Pe3ysibTaTu eKCcliepuMeHTaJlbHUX JOCAi/P)KEHb 3 BU3HAYEHHS
epeKTUBHOCTI NPOHUKHEHHS CBITJIOBOTO NOTOKY

Ne 3paska
1 2 3 4 5 6 7 8

[TapameTp

MakcruMarsibHa BifiCTaHb IPU
SIKIM CIIOCTepiraeTbCs CBITIHHSA 3,4 3,4 3,2 3,0 6,0 6,0 6,0 6,0
3pas3Ka, M

3a pe3yJibTaTaMU eKCllepUMEeHTaJbHUX J0CAiKeHb 0yJ10 BU3HAYEHO:

- HaKGijbllle 3HAaYeHHS BeJUYMHU CBiTJIOBOro mnoToky (5,3 JsM) ajd
JIOCJTi/DKYBAaHUX  3pa3KiB  ¢parMeHTIiB  MOXJMBHUX 06a30BUX  BapiaHTIB
eKCIIepUMEeHTAJIbHUX 3pa3KiB CBITJIOHANpPAaBJAKYHUX TPOCIB Ha OCHOBI EJI
NpPOBOJY, OTPUMAHO /[iJis IPOBOJly JIMMOHHO-3€JIEHOTO KOJIbOpy (3pa3ok N2 2), a
JUIs1 TPOCY i3 CBiT/I0AiI0AHMMU MoAy1sIMU - (160,8 siM) A/ 3paska Ne 7;

- e(deKTUBHICTb NPOHUKHEHHSl CBITJOBOrO MOTOKY V 3aJUMJIEHOMY
cepefioBulLi A5 3pa3kiB NeNe 1 - 4 (pparmenTH TpociB Ha 6a3i EJI npoBoay)203
Mali>ke OJlHAKOBa (3abe3MevyyeThCsl Bi3yasJbHE CIOCTEpPEXKeHHS 3pa3Ka CBITIHHSA
Ha Biacrtani 3,0-3,4 ). lna 3pa3kiB NeNe 5 - 8 (pparmeHTH TpoCiB Ha 6a3i
IpOBOAY 3 CBITJIOLIOAHUMU MOAYJISIMU Ta CBITJIOBI Madg4Ky 3 pi3HUMHU TUIIAMU
CBIiT/IOZi0/iB) 3a0€e3MeuyeThCsl BidyasibHE CIOCTEPEXEeHHS 3pa3Ka CBITIHHS Ha
BigcTaHi 6,0 M.
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TakuM 4YMHOM MOKHa 3pOOMTHM HACTYNHI BHUCHOBKHW, BUKOPUCTAHHHA
IOKeKHUX CBITJIOBUX TpPOCIB MOMXJIWBO BUKOPUCTOBYBATU IOMKEKHUMU
niipo3/ijiaMu JiJisl OPiEHTUPY B NPUMIllleHHSIX 3 00MEXEeHOI BUAMMICTIO, TaKOX
HeOoOXi/JHO 3a3HAYUTH, 10 MOXKEXKHI CBITJIOBI TpocM Ha 6a3i CBITJIOJiOAHUX
MOJyJiB € 6inbill  ePEeKTUBHUM, OCKIJIbKU Bi3yaJibHE CHOCTEpeKeHHS
CIIOCTepIraeThbCd Ha BifiCTaHi 6 MeTpiB.

JIITEPATYPA

1. IlpoBecTn pochif>)keHHI Ta pO3pPOOUTH eKCllepUMeHTaJbHI 3pa3ku
NOXKEXXHOTO YCTaTKOBaHHA 3 (QYHKIIi€0 CBiT/IOBOro opieHTyBaHHAA / Ckopob6araTbko
T.M., Uysau B.®., [Ipucsokniok B.B., Tumomenko 0.M., Beneatok B.C., Ctunuk LT., KypTos
0.B, ['pauoB A.O., MykmunoBa T.0. // 3BiT npo HJIP / YkpHAIL3. - K. - 2017.

2. benearok B.C. O6rpyHTyBaHHSl TeXHiYHMX BHMOI IIOXKE€XHOTO Masiuka /
Benenwok B.C., Ctunuk LI, Tumowenko O.M., I'padyoB A.O. Kyprtos 0.B.// HaykoBuii
BicHUK: [|[MBiJIbHUH 3aXUCT Ta NoXexKHa 6e3neka. - 2019.- N2 1 (7). - C. 40 - 46.

YAK 614:355.337.2

JIO MUTAHHA 3AJIYYEHHA BOJIOHTEPIB 10 PEATYBAHHS
HA HA/JI3BUYAWHI CUTYAILT TA JIKBIJALI iX HAC/IKIB

Ceimaana BOH/JAPYYK, kaHd. 6ioa. Hayk, doyeHm,
JIbomHa akademisi HayioHaabHo20 asiayiliHo2o yHisepcumemy
Opiti FOH/JAPYYK, kaHO. icm.Hayk, doyeHm,
LlenmpaabHOyKkpaiHCbKUll HAYIOHAAbHUU MeXHIYHUll yHisepcumem

Ha cydyacHoMy eTamni KJiMaTW4Hi, €KOJIOTIYHi, TeXHOTE€HHi Ta JIIACbKI
baKkToOpU TiIZIBKU MOCUIIOIOTh PU3MKU 306iJbLIEHHS KiJIbKOCTI HaA3BUYaWHUX
cutyaniv (HC). BigTak, Ha3BU4YallHO Ba>KJIMBUM BUJIAETbCS 3aJy4eHHSI HOBUX
IHCTpYMeHTIB [J14 IX nojfos1aHHsA. Jlep>kaBa i 1i yHoBHOBaXKeHi IHCTUTYTH MalOTh
3a/IMIIAaTUCS OCHOBHOIO JIAHKOK y npodisiakTulli, pearyBaHHi Ta nojosanHi HC.
[IpoTe, Bce aKTHBHIllle Yy BCbOMY CBIiTi, B TOMY 4YWCJl ¥ B YKpaiHi, y Li npouecu
3a/Iy4a€ThCAd POMaJAHCbKe CYyCIIJIbCTBO — BOJIOHTEPH.

[IpoananisyBaBmiM iHpopManiiHO - aHaJiTUYHY [0BifgKy /Jlep>kaBHOI
CAy>K6U YKpaiHu 3 HaJ3BUYAWHUX cUTYyalil, npo BUHUKHeHHs HC B YkpaiHi 3a
2019 pik MM BHUSIBWIHM, 10 NOPOTATrOM POKy Oy/Ji0 3apeecTtpoBaHo 146
Ha/I3BUYAWHUX CUTYalliH, 3 IKUX:

® TeXHOTEHHOTI0 XxapakTepy — 60;

e IPUPOJHOrO0 XapakTepy — 81;

e COoljia/IbHOTO XapakTepy — 5.

BHacnigok nux mnofit 3aruHysad 199 oci6 (3 Hux 23 JAUTHHU) Ta
noctpaxzano 1492 oci6 (3 Hux 624 gutunu). Knacudikywodu 3a Macmrabamu
Ha/I3BUYaKHI chTyalii, 10 BUHUKIA y 2019 poni, BOHM po3n0Ai/IUINCA Ha:

e IEP>)KaBHOI'O PiBHA — 2;

e perioHasIbHOrO piBHA — 7;

e MiCL[€BOT'0 piBHA — 63;
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e 00'€eKTOBOTO piBHA — 74.

[TopiBHOW0OYHK KisbKicTh HC 3 2018 pokowMm, 3arasibHa iX KiibKicTb y 2019
poui 36isbmuaaca Ha 14,1 %, npu 1UbOMy — TEXHOTEHHOrO XapaKTepy
36isblIKIaca Ha 25 %, npupoAHOro XxapakTepy - Ha 5,2 %. 3a 3a3Ha4YeHU nepiof,
criocTepiraetbcs 36isblieHHs Ha 77,8 % KinbKoCTi nocTpaxkaaaux Ta Ha 18,5 %
KiJibKoCTi 3aru6.sinx B HC [1].

AHanisywouu gaHi MU Jinid BUCHOBKY, o y 2019 pouni 3adikcoBaHO
3pocTaHH4 KisibkocTi HC yHac/1iok panToBoro pyiHyBaHHs O6y/AiBeJsib Ta CIOPY/,
noXkeXx Ta BUOYXiB, a TakoK HC Ha cucTeMax KUTTE€3abe3MeuYeHHS.

Jly>Ke BaXKJIMBO, IJ11 CBOEYACHOTO pearyBaHHsA Ha Ha/A3BUYaulHI cuTyanii Ta
epeKTHUBHOI JiKBifalii X Hac/liAKIB, 3a/1y4aTy TPOMaJiICbKO aKTUBHE HacCeJIeHHS.
Came IlocraHoBow Kabinety MinicTpiB Big 5 cepnusi 2015 p. Ne556 «Ilpo
3aTBep/pkeHHsa [lopAaKy HazaHHA BOJIOHTEPCbKOI JONOMOTU 3a OKpPEMHUMU
HalnpsMaMHM BOJIOHTEPCbKOI [JiSlJIbHOCTI» BHU3HA4Y€HO TMOPSAAOK HaJaHHA
BOJIOHTEPCHKOI JAOMOMOrM 3a HampsMaMHU JKBifalil HaZ3BUYAaWHUX CUTYyallid
TEXHOFeHHOTO ab0 TMpPUPOAHOrO XapakKTepy Ta [pOBeJeHHs 3axXo/iB
Hal[iOHaJIbHOTO Ta MIi>KHApO/JHOr0 3HA4YeHHs, IMOB'I3aHUX 3 OpraHisalli€ro
MaCOBUX CHOPTHUBHUX, KYJbTYPHHUX 3aX0/iB[2].

Came BoceHu 2015 poky B JlboTHi akazemii HAY cTBopeHuit
«Bosontepcbkuul lleHTp» ocepenkoM skoro crtaiu 'O «BosioHTepCbKUUM pyX
nepuwoi gonomoru», 'O «lleHTpaslbHOYKpailHCbKUK MOIIYKOBO-PATYBaJbHUHU
BOJIOHTEPCbKHM 3ariH». MeTa LeHTPY — COPUATU MiJBULIEHHIO MOTHUBALIl [0
BOJIOHTEPCBHKOI JiAJIbHOCTI, OBOJIOAIHHIO OCHOBHUMMU 3HAaHHAMHU Ta BMIHHAMHY,
HEeOOXiITHUMU [Jis1 3AiMCHEHHS1 BOJIOHTEPCHKOI pPOOOTH, a TaK0XK PO3BUTKY
Collia/IbHOI aKTUBHOCTI, HABUYOK YCBi/[IOMJIEHOI'0 Ta aKTHBHOI'0 BUOY/10ByBaHHSA
BJIACHOTO >KUTTSA. TakoX A0 pOOOTHU LEeHTPY [AOJYyUYUJIUCHd CTYyAeHTU 3
[leHTpa/IbHOYKPAiHCHKOI'0 HallioHAJIbHOTO TEXHIYHOTO YHiBepcHUTeTy, 06JlacHa
opradizauia ToBapuctBa YepBoHoro Xpecrta YKpaiHHU.

JisinbHicTb LleHTpy 34iCHIOETHCA 32 TAKMMU HaNlpSIMaMM:

® Ha/IaHHA  BOJIOHTEPCbKOI [ONOMOTM A JIIKBijanil Hac/aigKiB
Ha/I3BUYaWHUX CUTYallill TEXHOTEHHOT0 ab0 NPUPOHOTO XapaKTepy;

® Ha/laHHA /JOIOMOTY TrpoMajfAHaM, €Ki [MOCTpaXKJaJu BHACJIIJ0K
Ha/I3BMYaMHOI CHTyallil TeXHOTeHHOr0 YW TMPUPOAHOrO XapakTepy, Aii
0COOJIMBOrO NepioZly, NPaBOBUX PEXKUMIB HaJ3BUUYAaWHOI0O UM BOEHHOIO CTaHY,
NIpOBEJleHHA AaHTUTEPOPUCTHUYHOI omepauil, y pe3yabTaTi COLjjaJIbHUX
KOHOQJIIKTIB, HelllaCHUX BHUMAJKIiB, a TaKOX >epTBaM 3JI0YHHIB, Oi>KEHIM,
BHYTPIlLIHbO NepeMillleHUM 0cobaMm;

® Ha/[aHHSA JLOTIOMOT' U 3 METOH NiATPUMKHU 6araTo/jiTHHUX,
MaJsio3abe3neyeHrX, 0e3poOITHUX, Ta OE3NMPUTYJbHHUX, OCi0, 110 MOTPeOYyHTh
COLia/IbHOTO MiKJIYBaHHH;

® IPOBEJIeHHS1 3aXO/iB, NOB'SI3aHUX 3 OXOPOHOK HABKOJIUIIHLOTO
OPUPOJHOTO CepefoBULIA, 30epeKeHHSIM KYJbTYpPHOI CHaJlUHM, iCTOPHUKO-
KyJIbTYPHOTO Cepei0BUINA, TaM AITOK iCTOpil Ta KyJIbTYPH, MiCllb TOXOBaHHS;

® CIIpUSAHHA MPOBEAEHHIO 3axXOJiB HALiOHAJbHOIO Ta MIiKHAapOAHOTO
3HAY€HHS, MOB'SI3aHUX 3 OpPraHi3alli€el0 MAacCOBUX CHOPTUBHUX, KYJbTYPHUX Ta
IHIIMX BUJOBUILIHUX | TpPOMaiCbKUX 3aX0/1iB;
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® Ha/laHHS JOMOMOTM 3a IHIIMMM HanpsMaMM, He 3ab0pOHEHUMHU
3aKOHOZ,aBCTBOM.

Bosiontepu KponuBHUIbKa HEOJHOPA30BO Opaju y4acTb y CHIJIBHHUX
HaBYaHHsAX 3 npexactaBHukamu JICHC B KipoBorpajcbkiit o6Jacti, moJinii,
eKCTpeHOi JionmomMory, BoJioHTepiB KipoBorpajcbkoi o06J/1acHOi oprasizanii
ToBapuctBa YepBoHoro Xpecra YKpaiHU 3 3ajJy4yeHHAM KIHOJIOTIB Ta
BUKOPUCTAaHHAM JpoHiB. OJHUM i3 TOJIOBHUX 3aBJaHb BOJIOHTEpPIB €
NpOBe/leHHS NpomneeBTUYHOI pob0TH cepe/i HaceseHHS no nonepeaxeHH HC,
a caMe 4epe3 pO3IOBCH/KEHHA [APYKOBAHOI MNPOAYKILII, ydacTi y MaCOBHUX
3ax0/iax, IpOBe/IeHHS TPEHIHTOBOI POOOTH Ta YUTAHHS JIEKIiH.

JIITEPATYPA

1. [npopmManifiHo - aHajsiTH4YHaA JoBigka npo BUHUKHeHHA HC B VYkpaiHi
YIPOJOBXK 2019 POKY URL: https://www.dsns.gov.ua/ua/Dovidka-za-
kvartal/103179.html(nata 3BepHenHsa 2.03.2020).

2. Ilpo 3arBeppxeHHda Ilopaaky HaZaHHA BOJIOHTEPCHKOI JONOMOIM 3a
OKpEMMMH HallpsiMaMU BOJIOHTEPChbKOI Aisd/IbHOCTI: mocTtaHoBa Kab6. MiHicTpiB Ykpainu
Bif 5 cepnua 2015 p. Ne 556 URL: https://zakon.rada.gov.ua/laws/show/556-2015-n
(naTa 3BepHeHHs 2.03.2020).

YAK 614.841

PO3POBJIEHHA IIOJIITOHY TA METOAUKH AJIA TIPOBEJAEHHA
ABAPIVMHO-PATYBAJIbHUX POBIT B OBMEXXEHOMY ITIPOCTOPI
HA TOPU3OHTAJIbHUX AIVIAHKAX

Apema BEJIMKHH, kaua. ned. Hayk, Muxatino TULIKOBEIL]B,
Jlvgiscbkull depacasHull yHisepcumem b6e3neku scummedisabHocmi

[llopoky B YkpaiHi TpamjsitoTbCsl HeUlacHi BUMAJKU NiJi 4yac pobiT B
00MeXeHOMY MPOCTOpi, Yy TOMYy 4YMCJi i3 cMepTeJIbHUMH HacaiakaMmu. JIloau y
OisblIOCTI BUMAJKIB He NpPOBOAATbH HeoOxiHOI MonepeAHbOI MepeBipKU
cepe/loBMIlla Ta He 3aCTOCOBYIOTb BiJOBIAHMUX 3aco0iB 3aXUCTy OpraHiB
JIUXaHHs Ta 30py. EQeKTUBHICTL pATYyBaHHS JIOJed, Ta NPOBeAeHHS POOIT y
3ara3oBaHOMy, 3a/IMMJIEHOMY CepeJlOBHILI B 0OMeXeHOMY MPOCTOpPi 3HAYHOIO
MIpOI0 3aJIeKUTH BiJ PiBHA NMIATOTOBKY ra30AMMO3aXHMCHUKIB Ta IX OCHAIlleHHH.

Ocob6s1MBiCTIO TPOBeJileHHSI aBapilHO-PATYBaJbHUX POOIT B OOMeEKEHUX
MPOCTOpPax €: MOXKJMUBICTb HAKOMUYEHHS Ta30M0/[iOHMX Hebe3MeuHUX XiMiuHUX
PEYOBUH y BEJIMKUX KOHIEHTpallisiX, BUOyXOHebe3MeuHUX Ta OTPYHHHUX IrasiB, K
HaCJIiZ0K - OTPYEHHS (3HENPUTOMJIEHHSI) THUX, XTO MPAIlOE ¥ TAKUX MPOCTOPaAX,
CKJAJHICTh JOCTYyNy [0 TMOCTPpaxJaluX, OOMexeHa KiJbKiCTb 4acy Ha
NpOBeleHHA aBapiMHO-pATYBaJIbHUX pOOIT, BipoOTigHICTH 3CyBiB (00BaJIiB)
I'PYHTY HiJ 4ac AiM y 3eMJITHUX KOJIOAA34X, pi3Ke MiJBUIleHHS I'PYHTOBUX BO/J, Ta
3MillleHH Kijlelb K0JIOAA31B, 3arpo3a BUOyxy abo noxexi. [1]
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BpaxoBy1o4u BUllle CKa3aHe aKTyaJIbHUM IMTAaHHAMB CUCTEMI IPaKTUYHOI
NiITOTOBKY ra30JMMO3aXUCHUKIB € BUOIp AiJISHKH, KOHCTPYKTUBHUX €JIEMEHTIB
no Oo6JIalITYBaHHIO TOJIITOHY Ta poO3po06JieHHS MeTOJUKH MpOoBeJeHHs
pATYBaJIbHUX ONepaLiil B 00MeXXeHOMY NPOCTOpPi Ha TOPU30HTAJbHUX AIISHKAX,
Jle  Tra3oJUMO3axWCHUKHA Yy paMKaX TaKTU4YHOI MIATOTOBKU 3MOXYTb
BiZipalbOBYBaTHU NOPSAOK NPOBeeHHS aBapiHO-pATYyBaJbHUX POOIT.

Jlo kaTeropii o06MeXeHHUX MPOCTOPiB MOXHA BiIHECTU BiJIKPUTI JIIOKU Ta
OTJIAJIOBI  KOJIOASA3i, KaHaJsi3aliiHI KOJIEKTOPH, TpaHllei, TpyOoonpoBOAH,
NOBITPOBOAY, sIKi B OCHOBHOMY CKJIAJJAalOThbCS i3 3a/7i300eTOHHUX, GETOHHUX
KepaMiuyHHX, YaBYHHUX, a30eCTOLlEMEHTHHX, IJIACTMACOBUX TPyO Ta iHILIUX TPYO
KOpO3iiiHO-abpa3ruBHO CTiMKKX MaTepiaJiB.

KOHCTpyKTUBHMMHK  eJleMeHTaMM  OOJIalITyBaHHA  MOJIroOHy  JAJs
NpOBeJeHHS aBapilHO-pATYBaJIbHUX po6IT B 06MeXeHOMy MpOCTOpi Ha
TOPU30HTAJIbHUX [JITHKaX MPONOHYIOTBHCA : TPU OETOHHUX KOJIOAA134
niametpoM 2000 MM, ABi 3a/i306eTOHHUX TPyOH AiameTpoM 800 MM, JOBKHUHOIO
6000 MM, oaHa 3aJ1i300eTOHHA Tpyba AiameTrpoM 600 MM, JoBxHMHOW 6000 MM
NpOKJIaJleHUX Ha3eMHO (pPUCYHOK 1).

PucyHok 1 - Bug 3Bepxy

KepiBHUK poOGIT mnepes NpoOBeAEeHHSIM aBapiliHO-pPATYBaJbHUX pOOIT B
00MeXXeHHX MPOCTOpax 30600B’s13aHUH : OpraHi3yBaTH MPOBeJIEHHSI PO3BIJAKU , MiJ
yac KOl BCTAaHOBUTH CTYIMiHb 3arpo3U ab0 ypa:KeHHs Ta HAasABHOCTI rasis, Micue
3HAXO/PKEHHS Ta KIJIBKICTb MOCTPAXKIAIUX; BU3HAYUTHU KIJIBKICTb
ra3oZjlMMO3axUCHUKIB (BiZ oxHoro 1 Oinblie), ki 6e3nocepeHbO OYyAYTH
IPOBO/JIUTH PATYBa/IbHI pOGOTH, Ta THX, L0 iX CTPaxyoTh [2].

[Ipu migroToBLi 0 3aHATTS MO TAKTUYHIK MiATOTOBL, HAa SIKik JIAHYETbHCSA
po6ota saHok ['/I3C B ob6MexxeHOMY MpPOCTOPi Ha TOPU3OHTAJNbHUX AiNSHKAX,
KEepIiBHUK 3aHATTS, OKPIM pPO3pOOKMU 3aZyMy OINEepaTHUBHOI 3aadi, BU3HA4ae
criocobu imitanii 3aguMJIeHHS YW 3ara3oBaHOCTI, MiClle BKJIIOYEHHSI B 3aXMCHi
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JIMXaJIbHI amapaTd i poO3TallyBaHHA IOCTa Oe3MeKW, MNiAbMpae BIpaBH, L0
MiJIATalTh BiJNpalLl0BaHHIO.

i1 mpoBeieHHS aBapillHO-pATYBaJIbHUX POGIT B 0OMeXeHOMY MPOCTOpi
Ha FrOpU30HTAJIbHIN A/IsAHI TOBUHHA GpopMyBaTHUCh JiaHKa ['/[3C, 3 IBOX 40JIOBIK
(komangup JaHku [[I3C Ta rasogumo3axucHUK Ne 1) 3 HeobxigjHUM
ocHaueHHaM. Komangup sianku '[3C moBUHEH NPUUHATH pilleHHs: 1) AKUM
YUHOM Oy/le BUKOPHUCTOBYBAaTHCh [AMXaJbHUU amapaT Ha CTHUCHEHOMY MOBITpi
TPaJULIiMHO Ha COHHI YM iHIIMM 4YMHOM (OpaTu nepej cob600 Ta MPOCYBAaTH B
nepej Ta iH.); 2) cnoci6 nepecyBaHHs (HaBKapauyku YU NO-MJIACTYHCbKH).Ilicas
TOoro, Ak KoMaHaup JaHkd ['/I3C npuMHAB DpilleHHA [P0 BUKOPUCTAHHA
JIUXaJIbHOTO amapaTa Ha CTUCHEHOMY MOBITpi, cnocoby nepecyBaHHSI JOBOJUTh
3aBJlaHHA Ta IJIaH [id [0 ra3oJUMO3axUCHHUKIB JAaJsi Ja€e KOMaHAY «AmnapaTu
nepeBipuTHU!».

[liciss BMKOHaHHSA oOllepaTHUBHOI mnepeBipky JiaHka [J3C mig Harsasgaom
KepiBHUKA 3aHATTA M[PUCTYNAE [0 BUKOHAHHA I[IOCTAaBJIEHOTO 3aBJaHHA
(pATyBaHHA mocTpaxzasoro). ['azoguMosaxucHuk Ne1 BcTae 3a KOMaHAMPOM
ganku [/I3C, a rasoammosaxucHUK Ne 2 mig’eaHioe iM yepe3 kapabiHM, sKi
3aKpillJiIeHI Ha MOXEeXHHUX I0fICaX, CTpaxyBaJIbHY MOTY3Ky fKy OJHUM KiHIeM
3aKpIMJIIOE 3a MOXEXHUW MOoSAC KOMaHAUpa JIaHKU (rasofymosaxucHUk Nel
NpOINYCKAaE MOTY3Ky uepe3 KapabiH), a iHIIUM 3a Oy/b-IKY 30BHILIHIO KOPCTKY
KOHCTpYKLit. [locToBUI Ha nocTy 6e3neku (nepeBipsie 3B'130K, 3alMCy€E BUXIAHI
JlaHHI y >KypHaJ1 IOCTOBOr0 MOCTa 6e3MeKHu).

3HAWIIOBUIA MOCTPAXAAJOr0 KOMaHAWP [JAONOBiJA€ MO pafiocTaHLji
«[locTpaxzasoro 3HaWULIKW, NPUCTYNAEMO [0 pPATYBaHHA!» Jajsi MOBUHEH
OTJISHYTH NOCTPAXJaJOoro, BU3HAYMTHUCA 3 CIIOCOOOM MOro TPaHCIOPTYBaHHS
(Ha HoIax, BOJIOKOM: 3a OJISIT, 32 HOTH, 32 PYKH) B 3aJIeXKHOCTI BiJ cuTyalii Ta
HasIBHOCTI BiIIOBiJHOTO pSITYBaJIbHOTO COPSI/IPKEHHS [2].

OTxe, 3aIpONOHOBAHW M MOJIITOH Ta METOAUKA AACTh 3MOTY SIKICHO MiJiUTH
Jl0 Tpollecy TpeHyBaHb ra3oJMMO3aXHCHUKIB i 3a6e3Me4yuTh BUCOKUN piBeHb
MiFOTOBKHK Ta MCUXOJIOTIYHOI CTIMKOCTI 0 MPOBeleHHSAaBapPiKnHO-PATYBAJIbHUX
po6IT B 06MeXeHOMY IPOCTOPI HA TOPU30HTAIbHUX AiJISTHKAX.

JIITEPATYPA:

1. Haka3 MiHicTepcTBa BHYTpILIHIX cipaB YKpainu Bif 26.04.2018 Ne 340. «IIpo
3aTBep/xeHHa CTaTyTy [AiM y HaJ3BUYaWHUX CUTyalli X OpraHiB yIpaBJiHHA Ta
nifpo3ainiB OnepaTUBHO-PATYBaJIbHOI CAy:KO0M LMBIJIbBHOTO 3axucty Ta CratyTy Aid
opraHiB ymnpaBJiiHHA Ta NiApo3AiniB OnepaTUBHO-PATYBaJbHOI CAYKOU IIMBIJIBHOTO
3aXUCTY MiJl YacC TaCiHHA MOMXKeX».

2. Hakaz MHC VYkpainu Big 16.12.2011 poky Ne1342. «Ilpo 3aTBep/xkeHHs
HactaHoBa 3 opranisanii rasofuMosaxucHoi cay»k6u B mijgpo3gisiax OnepaTHBHO-
pATYyBaJIbHOI Cy»6U LUBibHOTO 3axucty MHC YkpaiHu.
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YAK 614.841.2

AHAJII3 TIPUYNH BUHUKHEHHA ITOKEXK KOJIICHUX
TPAHCIIOPTHHUX 3ACOBIB

AHOpiii TABPHJ/IFOK, kaHO. mexH. HayK,
Jlvsiscbkull depicasHull yHisepcumem 6e3neku scummedisabHocmi

[Toxkexxi BUHUMKAIOTh y Pi3HUX TPAHCHOPTHUX 3ac00aX, MOYMHANYH Bij
IPUBATHUX JIETKOBUX aBTOMOOIJIB, 3aKiHYylOUM KOMEPLIMHUMU aBTOOycaMH,
BaHTaXXiBKaMH, Oy/liBeJIbHOIO, IHXKEHEPHOW Ta CiIbCbKOrOCHO/[apChKOI0
TEXHIKO0, IPU3HA4YEHOI0 /IJI1 BUKOHAHHS Pi3HOr0 poAy pooiT.

3riJIHO 3 IOC/Ii/>KEHHSIMH, aBTOOYCU € HalOi/Ib1ll He6e3MeYHUM TPAHCIIOPTOM
JUIsl TIpeCyBaHHS], 3 TOYKHU 30pYy IMOXKEKHOI Hebe3neKd, L]0 3YMOBJIEHO PSJOM
dakTopiB, a 0C06/IMBO HASIBHICTIO BEJIMKOI KiJIbKOCTI MacakupiB, sika MOXe CAraTu
40-60 oci6. MMoBipHicTb 3aiiMaHHA aBTO6yCiB Vv 2,3 pa3u BHIA HDK JIETKOBUX
aBTOMOOGIIB Ta y 8 pa3 Buile Hik notariB [1, 2]. OcTaHHIMU pe30HaHCHHUMHU
noXkexxaMu OyJIM: 3aropsiHHS aBToOyca MiJ yac pyxy Ha niBaHi Kurtato y 2018 porij,
KOJIM 3aTMHYJIO MOHA/, IBA JecATKU oci6 Ta y @paniii y 2015 porii, kosiu aBTo6yC
3aropiBcs Mmicjsl 3iTKHEHHS], BHAC/I/IOK 4Ooro 3ardHysio 43 ocobu. /o OCHOBHHUX
NPUYUH 3aliMaHHS aBTOOYCIB y CaJIOHI HaJIEXKUTh eJIeKTPUYHI HEeCHpaBHOCTI Ta
nignasn [3], y MOTOPHOMY Bi/ICIKy O€/IHAHHS BUTOKIB MaJIbHOTO Y 3 €JIEKTPUYHUMU
JlyraMy 4d ickpamu [4], a TakoX 3aliMaHHsSI a 06J1aCTi KoJieca yepe3 3aKJUHEHHS
OiIIMOHUKA YU rajibM, 0 BUKJIMKAE HAarpiBaHHS MaTOYMHU KoJjleca 3 NOoJaJbIIuM
3aliMaHHSIM OTOYYHUMX KOMIOHEHTIB [5].

[Toxkerxi BaHTOXKHUX aBTOMOOIJIIB XapaKTEPU3YIOThCS IBUAKUM PO3BUTKOM
Ta TPUBAJIUM 4aCOM T'OPiHHSA, TaK K MalOTh BEJIMKUH 3aMac NaJbHO-MaTHUCTUIBHUX
MaTepiaJiiB, a TAaK0X MOXKYTb IE€PEBO3WTHU TOpPIOYi YU HABITh JIETKO3aWUMMUCTI
peyoBUHHU, sIKi 34aTHI BuOyxaTu. bausbko 30-35 % Bcix moxek BaHTaKHUX
aBTOMOOIJIIB, /e MaJ/IM Miclie JIACHKI XXepTBH, Opasid CBil MOYaTOK Bij MaJMBHOI
cuctemu [6]. OnHi€l0 3 MPUYMH Hebe3neKH 3aliMaHHSI BaHTAXKHUX aBTOMOOIIIB €
pO3MillleHHsI MaJUBHUX OaKiB Mij KabiHOO Ta Mo3aj/ly 3 000X O0KIiB NepeHbOI 0Ci,
1110 POOUTH iX Bpa3/IMBUMHU NPU 3iTKHEHH] i NIPU3BOAUTL [0 PyHHYBaHHS MiJ 4yac
ATII.  /Jlo moTeHUiMHUX /KepeJs 3aliMaHHsS BaHTAXXHUX aBTOMOOIJIB MOXKHa
BiJHECTU BUCOKO HArpiTi eJIeMeHTH CHUCTEMH BUIIYCKY BiANpanbOBaHUX rasiB,
MeXaHi4Hi iCKpH, a TaKO>X HasIBHICTb MOTY>KHUX aKyMYJIITOPHUX OaTapek [7].

OyeBUHO, Yepe3 HaWOIJIbIIy YUCEJbHICTb JIETKOBUX aBTOMOOIJIIB,
KIJIBKICTb IKMX Yy CBITI Iepeylulo N03HA4YKy OJHOTr0 MiJIbSP/A, KiJIbKICTh MOXeX
JlAaHOTO pOoAy TPAHCIOPTHUX 3ac00iB € MepeBakaryor Ta ckjaazae noHazg 70%
[8]. Yac moBHOTO 3ropsiHHS JIETKOBOI'0 aBTOMOOIi/s CKJajlae B Mexax 15-20 xB.
/lo OCHOBHUX TIPpUYMH BUHUKHEHHS [IOXKeX BIJHOCATbCA eJIEKTPUYHI
HeCIpaBHOCTI Ta po3repMeTH3allisd NaauBHOI cucteMu, 6JiM3bko 60% Bcix
nokex OepyThb CBIM MOYaTOK 3 MOTOpHOro BiAciky [9]. OcobsiuBy yBary
BUKJIMKAKOTh €JIEKTPOMOOIi Ta TribpuAHI TpaHCHOPTHI 3aco0H, YHCEJNbHICTh
SIKUX HEeBINMHHO 3pocTae. Hebe3neka [JaHHWX aBTOMOOIJNIIB KpPHUETBbCA Y
aKyMyJISITOPHUX OaTapesiX, Jle HauOiJbIIOro MOIIMPEeHHS HabyJu JiTik-ioHHI
6arapei. /[laHMMA BHUJ, €HEPreTUYHUX eJIEMEHTIB 3JaTHUW MPHU MeXaHIYHOMY
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YUIKO/>KEHHI 200 nepe3apsKaHHi 3aMaTUCS Y4 HaBiTh BUOyXaTH. JIiTiH, KUK
MICTUTBCA y 6aTapesiX MpU B3aEMO/ii 3 BOJ0I0 BCTYNAE Y PeaKIiito 3 BUJiJIEHHAM
BO/IHIO, 110 CTBOPIOE HeGe3MeKy yTBOPEHHS «PUMYY0i» CyMilli.

3 BMILEHAaBEeJeHOTO0 CTAa€ OYEBHUJHHUM, 10 Yy BCIX THUIAX TPAHCIHOPTHUX
3ac006iB eJIeKTPHUYHI HeCMpPaBHOCTI MawTb Miclle Ta € NPUYMHOI 3alMaHHS.
[loxxkexxoHeOe3MeYHUMHM  pexXMMaMK  HeClPaBHOCTeH  esJleKTpooO6Jia/lHAaHHA
TPAHCMOPTHHUX 3aC06iB € CTPyMOBe NepeHaBaHTAXKEHHS], KOPOTKE 3aMUKaHHSA Ta
MiBULEHUM NTepeXiTHUM OTIip.

s 3amobiraHHs HemoNmpaBHOI IIKOAW, SIK MaTepiaJbHUX 30MTKIB Tak i
JIFO/ICBKUX KePTB, MO0eX TPAaHCIOPTHUX 3aC00iB BUMarae po3po06JieHHsI Cy4acHUX
MiJAX0/iB 40 3a0e3neveHHs iX IK aKTMBHOI Ta i NMacHBHOI MOXKeXHOoi 6e3mneku. 1o
NAacCMBHOI TOXeXHOI 0e3MeKdh MOXHa BiiHECTM pO3pOOJIEHHS CYyBOPHUX
3aKOHOJIaBYMX HOpM, fKi 6 [03BOJIMJIM Ha CTajii MPOEKTYBaHHS MiHIMi3yBaTH
MOXJIUBICTb BUHUKHEHHH /DKepeJs 3alMaHHA, BUKOPUCTOBYBAaTHM BaXXKOTOpHOYi
03/100/110BaJIbHI MaTepiaiv, 3a6e3ne4uTd HaJiWHICTh MaJMBHOI Ta eJIeKTPUYHOI
CUCTeM aBTOMOOIWJIIB, a TAaKOX perjJiaMeHTHe TeXHiuHe 00C/JyroByBaHHS LIOJ0
MOXX/JIMBOTO BUSIBJIEHHSI «II0XKEKOHebe3MeyHHUx» HecnpaBHOCTeH. [lo aKTUBHOI
NOXKEKHOI 06e3neKd - 3aKOHOJaBye OOIPYHTYBaHHA HOPM Ta ¢aKTHU4YHe
06/1aflHAaHHSI  BOTHEraCHWKaMH, sIKi 3a TUIIOM BOTHEracHOI pe4YoBHHH Ta ii
KIJIBKICTIO BIJANOBIZA/JI0 pealbHUM CLEeHapiAM PO3BUTKY NOXKeXi Ha TOMY YU
iHmoMy aBTOMOOGiN A/ ycnimHOI 1 JikBigauii. PasoM 3 TUM 06IrpyHTYyBaHHS
BUKOPHCTAHHA Ta pPO3MIillleHHA YCTAHOBOK BUABJIEHHA Ta TaCiHHA MOXeXi Ha
TPaHCIOPTHHUX 3ac06ax B 3a/IEXKHOCTI BiJl IX TUMY Ta NpU3HAYEHHS.

OfHak BEKTOp po3po06JieHHs BULIE3Ta/laHUX 3aX0/[iB NOTpebye BCeOiUHOT0
BUBYEHHSI cCaMe MPUYMH BUHUKHEHHS MOXeX, [0 TaK0X OYAYThb I[iKaBUMU JJi
CTPaxOBUX OpraHisariii i cyJoBUX MPOIECIB 3a y4aCTIO MOKeXK aBTOMOOIIiB.

JIITEPATYPA:
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3ABE3INEYEHHA ONITUMAJIbHOI KIJIbKOCTI MPOTUIIOXKEXXHUX
3ACOBIB B 3AKPUTHUX ITPUMIIIEHHAX CKJIAJIB BUPOBHUYUX OB'EKTIB
3 BUKOPUCTAHHAM IH®OPMAIIMHUX TEXHOJIOT T

Edyapd I'VJ/II[JA, dokmop mexH. Hayk, npod., Boarodumup LIAPHH,
JIveiscbKull depicasHull yHigepcumem 6e3neku #ummeoisiabHocmi

['apaHTyBaHHA NOXeXHOI 06e3meKd OO6’€EKTIB 3axXUCTy CKJIAJAETbCH 3
BU3HA4YeHH{, aHaJi3y Ta OL[iHIOBaHHA HAdABHOCTI ONTHUMaJbHOI KiJIBKOCTI
NPOTUIIOKEXKHUX 3acobiB, fKi po3MilleHi B HOro mnpuMilleHHsAX. Besunka
KiIJIbKICTh  CKJIQJICBKHUX TMpPHUMillleHb BHUPOOHWYMUX OO’'€KTIiB  00J1aJlHAHHI
NPOTUIIOXKEXKHUMM 3aco00aMU HAa HeAOCTAaTHbOMY PiBHi, BificyTHA iXx HeoOXigHa
KIJIbKiCTb, HEJJOCTaTHbO YiTKO CGOPMOBaHi BUMOTH IX pO3TalllyBaHHS.

Pe3ysbTaTH aHasi3y nokasaJiy, 1110 Ha Lied Yac BiICYTHA MeTO/0JIOTisA [
BU3HAUYEHHS ONTHUMAaJIbHOI KiJIbKOCTI MPOTHUIIOXKEXHUX 3ac06iB, sKi MOBUHHI
O0yTH pO3MillleHHi B 3aKPUTUX MPUMIll[€HHSIX.

YOCKOHA/IUTU MeTOJLOJIOTiI0 BU3HAYEHHA KIJIbKOCTI Ta pO3MillleHHs
3ac00iB MNPOTHUIOKEKHOTO 3axXUMCTy B 3aKpPUTHUX MpPUMILIEHHAX CKJIaJiB
BUPOOHUYMX 06’€EKTIB 3 BUKOPUCTAHHAM iHPOpMaliiHUX TEXHOJIOTIH.

3rilHO 3 iICHYIOUMMH I0JIOKEHHSAMM Ta PeKOMeHJaliIMU PO MOXKeXKHUMN
pHU3HK [1], ioro 3HayeHHS MOXXHA BU3HAYUTH 3a 3aJIEXKHICTIO
&, =&, Pégr.é.'r & a6 1 €i Crclaa (1_ PJ ’ (1)
fe & - IMOBIpHICTb pHU3UKYy BUHUKHEHHA [IOXeXl B MNpPUMIlleHH]
(po3paxoBy€eTbCA Ha MiACTaBi CTATUCTUYHUX AAHUX AJis IPUMILLEHHS; Y BUIAJIKy
Bi/ICYTHOCTI CTATUCTUYHUX JAHUX JONYCKAETHCSA NPUUMATHU &, = 4:102 [2]);

Po3po6JieHa 6JioK-cxeMa aiaroputMmy. llepumiuM O6JIOKOM aJrOPUTMY €
BBeJIEHHS BXiJIHUX JlaHUX. [lic/ig BBeleHHS BXiJHUX JJaHUX B HACTYMHUX OJIOKax
BUKOHYETbCS 3aHYJIEHHS LIMKJIB pOOOTH KOMII' I0TEpPA, BU3HAYEHHS IJIOIL LIEXY,
nepeBipKa HafABHOCTI NPUKWMaJbHO-KOHTPOJBHOIO NPUCTPOI0 Ta BU3HAYEHHA
PU3UKY HOr0 BiIMOBH, IepeBipKa HASBHOCTI IOXEeXHHUX CIOBIillyBayiB Ta
BH3HAYE€HHA PU3UKY IX BIJMOBH, lepeBipKa HAABHOCTI NOXEXHUX ONOBIlLYyBaYiB
Ta BHU3HAYEHHA PU3HUKY IX BIJMOBH, IepeBipKa HAsABHOCTI NPOTUAMMHUX
IPUCTPOIB B IieXy Ta BU3HA4YE€HHA PU3UKY IX BiJMOBHY, NepeBipKa HAABHOCTI
MOXKEeXHUX BiJICIKIB Y Liexy.

Ha miacraBi po3po6JieHOI 6JI0K-CXeMH aJITOPUTMa BHU3HAYE€HHS 3aXO0/iB
niBUILEHHS e(QEeKTUBHOCTI MPOTHUIIOXKEKHOTO 3aXWUCTy OyJia HamucaHa
nporpama Ha MoBi C# as1g po6oTu B cepepoBuili Windows XP.

OnTuMmizaliiHa MaTeMaTH4YHa MoOJeJib BUOOPY ONTHMaJbHOI KiJbKOCTI
NPOTHUIOKEXHHUX 3aC00iB /1 3aKPUTUX NPUMIlLEHB, KA L03BOJISIE ONIEPATUBHO
3 BUKOPUCTAHHSIM iHboOpMaliiHUX TeXHOJIOTi BHU3HAYATH [ 3aKPUTHUX
NpUMIlLeHb [|eXiB NOTPiOHY KiZIbKICTh NPOTUIIOKEXKHHUX 3aC00IB.
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Ha TpuBasicTb BiJIbHOTO PO3BUTKY NOXKEXi B Iepuly 4epry BIJIMBAIOTH
NOXKEXHI CIOBIiLyBayi, AKi Npayll0Th pa3oM 3 NPUNMaJbHO-KOHTPOJIbHUM
IPUCTPOEM IMOXKEXKHOI CUTHaJi3alil, AKUWA [03BOJIIE OIEpPaTHBHO IlepesaTu
CHOBillleHHA NP0 BHUHUKHEHHHA IOXeXi [0 LEeHTPaJbHOro JUCIeTYEepPChKOro
nyHkty JCHC.

JIITEPATYPA
1. MeToauka onpejesieHUs pacueTHbIX BEJUYMH M0OXKAapHOr'0 PUCKa B 3[JaHUAX,
COOPYKEHUSIX U CTPOEHUSX PA3JIMYHBbIX KJIAacCOB (YHKIUOHAJIBbHOW MNOXKAapHOHU
onacHocTHU ([Ipunoxenue k npukazy MYC Poccuu ot 30.06.2009 r. Ne 382) - M.: MYC
Poccun, 2009. C. 9.
2. WBanHukoB B.Il. CnpaBoyHUK pykoBoAUTe]sA TymeHusa mnoxapa / B.IL
UBanHukoBs, I[LI1. Kntoc. - M.: Ctporiusaat, 1987. C. 288.

YAK 351.862.1; 629.7:656.7

ABIALIIAHA MOBLIBHICTh
Y HA/I3BUYAHHUX CUTYALIAX. NEPEBATH I HEJAOJIIKU

Anamouaniii 'YPHUK, Anacmacia JIUTOBYEHKO
[Hcmumym depaitcagHo20 ynpasaiHHA y cihepi yusiabHO20 3axucmy

Jlna 3amobiraHHs 1 pearyBaHHsi Ha Haza3Bu4yaiHi cutyanii (HC) Ta
JUKBifanil IX HacaigKiB KepiBHUKM OINepylwTb 3a3BHYad 3HAYEHHAM
omnepaTUBHOCTI Ail cui i 3aco6iB Ta ix oprauiB ynpasJjinus [1; 2].

BkasaHa onepaTHUBHICTb 3aJIeXXUTh fK Bij Bpaxkatounx ¢akTopiB HC Ta ix
PO3BUTKY TaK i BiJi NPOAYKTHBHOCTI «0OOMOBUX» poO3paxyHKiB. Jlo JaHUX
pPO3paxyHKiB MOXKYTb IPHU3HAYaTHCSA Ha3eMHi, BOJHI Ta moBiTpsiHi oauHuUi [3].

[lepeBara agianii (misioroBaHoi i 6e3misioTHOI) y HC pisHOro xapakrtepy
MOXKe 3aKJ/JII4YaTUCA B 11 3JaTHOCTI 4,0J1aTH BeJIMKI BiZiCTaHi y BiJHOCHO KOPOTKHUM
TepMiH, BUKOPUCTAHI y BaXXKOAOCTYMNHIA MicueBocTi (J1icu, ropu, 3abpyZHeHa
MicClIeBiCTb paJlioHYKJIilaMU TOI110j), JiKBiZja1iil BUCOKO iIHTEHCUBHUX MOXKEX MPHU
3arposi inppacTpykTypi v 06’€kTaM miJBUIIeHOI He6e3meKu Tolo [4] .

Y TOM e yac, peTpoCHeKTUBHUN aHaji3 CcrnocobiB i pesysbTaTiB
BHKOHAHHS 3aBJlaHb aBiauliero y HC cTBepaKye, 110 Maro4yud BaroMmi nepeBaru
nepeJ, Ha3eMHUMH (BOAHHMMHM) CUJIaMHM i 3acobaMu asianig (misioToBaHa i
6e3mizioTHA) JUKTY€E KepiBHHKaM (KOOpJAMHATOpPaM) YMOBU 3a SKHUMU MOKJIHWBI
BiAuyTHI QiHAHCOBI Ta MaTepiaJibHi BUTpPAaTHU W 3a/lydeHHH IHIIMX pecypciB Ta
indpacTpykTypu aBianifinoi raaysi gepxasu [5, cT.16 — 131].

Auanisz pmocnipkenb i ny6Juikanii [5 — 7] 3acBigyye mpo GadeHHs Ha
MalbyTHE ¥ BiANoOBiJHI TeHAeHLii 3MiH y 3acTtocyBaHHi aBiauii B HC. Cepep
OCHOBHUX TEHJEHIid 3MiH B TeXHilli, CyCHiJIbCTBI M CBiJOMOCTi: aKTHUBHE
BIIPOBA/IP)KEHHSI HOBUX BEPTOJIITHUX i 6e3MiJIOTHUX TeXHOJIOTiH; yHidikalisa Ta
nepeocHalleHHs 00J1aflHAHHS; MiXKBijoM4a iHTerpauis 3ycuJ/b i BiiJlaroJ»KeHHs
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B3aEMO/ii Ha3eMHHUX CUJI Ta aBiallii, TOTOBUX e(peKTUBHO MpaloBaTH BJAEHb I
BHOUYI Ha BCix eTanax po3BUTKYy HC.

Y Hac Ha ouax BifI0OYBa€TbCS 3MiHA NPIOPUTETIB i TEXHIYHOrO MOKOJIIHHS
3aB/JIIKM pYyXy BIlepeJ, MIIHIK iHXKeHepil Ta HOBAaTOPCbKOMY AyXY, 'OJIOBHOIO
OCOOJIMBICTIO IKMX € — «BCe Kpallle JJisl OIYKOBUX ¥ aBapilHO-pATYBaJIbHUX Ta
IHIIKMX HeBiAKJaJHUX po6iT». llle BUAATHUN aBiaKOHCTPYKTOP i Hall 3eMJISK
Irop Cikopcbkuii 6YB epeKOHAHUM, 1110 KpiM BUKOHAHHSA Cleljia/lbHUX 3aB/laHb,
JIOMIHYIOYMM BHUJOM BUKOPHUCTAHHA BEpPTOJIbOTIB NOBUHHO CTAaTU PATYBaHHA
aogei [8].

/i omepaTUBHOIO BUKOHAHHA aBapiMHO-pATYBaJIbHUX Ta IHIIMX
HeBiK/IagHUX pobiT (APIHP) kepiBHUKM (KOOpAMHATOpH) 3a3BHYall ONEPYIOTh
NOKa3HUKaMU ONepaTUBHOCTI BUKOHAHHSA 3aBAaHb 3 JikBigauii HC, asg 4oro
YyTBOPEHI HUMM I1ITAabW NPOBOJSATH PO3PAXYHKH 3 BH3HAUYEHHS ONTUMaJbHOI
KiJIbKOCTI aBial[ilHUX (Ha3eMHUX, BOJHHKX) MOLIYKOBHX i aBapilHO-PATYBaJIbHUX
cuJ i 3aco6iB (ITAPC3).

EdextuBHictb poboTu [IAPC3 y HC pmonisibHO OIjiHIOBaTH 3a J0MOMOTOI0
3aCTOCYBaHHSI KPUTEPIIO y BUIJIAZI HMOBIpHOTO «06MexeHHs». OfHi€0 i3 yMOB
TAaKOr0 «OOMEeXEeHHs» MOKe OyTH 3MeHIIeHHs 3HayeHHS (aKTU4YHOTO 4acy
(tyaxr.) HA BUKOHAaHHSA OKpPEMHUX HaWOIJIbII TOJIOBHUX 3aBJaHb i3
BUKOPUCTAHHSM MiJIOTOBAHO i 6e3miioTHOI aBiallii, BpaxoByOUH BeJHUYUHY, 1110
xapakKTepu3ye ii MoO6isbHiICTh npu JjikBiganii HC, y mopiBHsAHI 3 KPUTHYHUM
dacom Ha JjikBiganio HC (ty,,:. ), A€:

t(l)aKT. < thI/IT.. (1)

OnepatuBHe BUKoHaHHA APIHP 3anexuThb Bif fecTtabinisyrouux ¢pakTopis
yMOB i ynpaBJ/iiHHSI po3BUTKY HC, NpoAyKTUBHOCTiI Ha3eMHUX (BOJHUX) 60MOBUX
ONIMHUIlb, A TAKOX BiJ] 3HaYeHb MOKA3HMUKIB, 10 MOB’A3aHi 3 BUKOPHUCTAHHSM
aBiawii i ii MOOIJIBHOCTI.

Buxogdayu i3 HaBeJeHOro BHINE, OJHHWM i3 HaNpsMKIB NOKpalleHHS
NPOAYKTUBHOCTI [id CUJ UMBIJIBHOrO 3axucTy B JikBigauii HC pisHoro
XapaKTepy Mo)Ke 6yTH BUKOpPHUCTaHa aBialliliHa Mo6i/bHiCTh, 32 ymMoBM (1). Ha
CbOTOJHI BIACYTHI eKCIepUMeHTaJIbHI JOCJHiJKeHHA 3 OLHKWA BIJIMBY
baKTUYHMX 3HayeHb IMOKa3HUKIB aBianiliHoi Mo6GinbHOCTI y HC pisHoro
XapaKTepy NpHy 3a/laHil NPOAyKTUBHOCTI HazeMHUX (BoaHux) [TAPC3.
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2. Porosin A.C. MatemaTuuyHa MoJieb JiKkBifanii Hag3BU4YalHuX cutyani / A.C.
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YAK 621.22.01

PO3IIWJIEHI BOAAHI CTPYMEHI BISIJIOBOT'O THUITY
AJ14 TEIIJIOBOT'O 3AXHUCTY B YMOBAX ITO2KEXKI

Opiti JEH/IAPEHKO, kaHO. mexH. Hayk, doyeHm,
Onaekcaudp BJIALIYK, Cepeiti YIIJAIIIBCbKHH,
Yepkacwvkutl iHcmumym nocexcHoi 6e3neku im. I'epoie YopHobuas HYL]3 YkpaiHu

Ak nmokasasy AOC/aiM, BiIJIOBUHM CTPYMiHb, TaK CaMO fIK i KpPyrJIMM, 110
BUTIKa€ 3 LMJIIHAPHUYHOTO HAca/ika Ha CTBOJII B aTMocdepy, Ma€E TPU XapaKTepHi
YaCTUHU: KOMIAKTHY, pOo34p006JieHy i KpalJIMHHY.

Hepo3puBHicTb ab0 CyILiJbHICTD NOTOKY 3ab6e3NeuyeThbCsl TiJbKA B
KOMIAKTHIM 4YacTUHI cTpyMmeHs. Y po3Jpo6JieHid 4YacTHUHI CTpyMeHs
Bi16YBa€ETbCA NOT0 PO3PUB HA BeJIMKI BOJSIHI parMeHTH, CYyLiIbHICTb CTPyMeHs
NOPYIIYETbCA 1 CTPYMiHb PO3LIKWPIETHCA. Y KpaIJIMHHIM 4YacTHUHI CTpyMeHs
BOJSHHUM MOTIK CKJAaJa€ThCAd 3 0e3Jivi Kpamesib i CTPyYMiHb BXKe NpeJCTaBJISIE
KpamJIMHHO-BOAsIHUM ¢akes. Taka xapakTepHa TpaHcdopMalis CTpyMeHs
pO3IJIAa€ThCA B rifgpasJini [1].

[IlpyyrHOl0 Takoi TpaHcdopmalil BOASHUX CTPYMEHIB y TMOBITpi €
NOpyUIeHHS CTIMKOCTI pyXy CTpyMeHs B pe3yJbTaTi Ail chJ iHepLil i Ipy3/IMX CUJL.
MizepHo MaJsii 30yploBaHHS Ha NOBEpPXHi CTpyMeHs1 NpUM BUXOJI i3 comja
CTBOPIOIOTH IOINlepeYHi KOJIMBAaHHS, WO MiJ [i€l0 CUJI IOBEPXHEBOI'0 HATArY i
B'SI3KMX CUJI OYAyTb 30iibinyBaTHcs. Llleit dakT i Woro ¢isMyHa iHTepnpeTaris
OyJia BcTaHOBJIeHa 1ie PeseM. Y BiJIbHUX BOASIHUX CTPYMEHSX, 110 BUTIKAIOTh B

~21 ~


https://undicz.dsns.gov.ua/ua/Analitichniy-oglyad-stanu-tehnogennoyi-ta-prirodnoyi-bezpeki-v-Ukrayini.html
https://undicz.dsns.gov.ua/ua/Analitichniy-oglyad-stanu-tehnogennoyi-ta-prirodnoyi-bezpeki-v-Ukrayini.html
https://www.radiosvoboda.org/a/the-man-who-made-bombers-for-the-tsar-and-helicopters-for-the-us-president/29243651.html
https://www.radiosvoboda.org/a/the-man-who-made-bombers-for-the-tsar-and-helicopters-for-the-us-president/29243651.html

atMocdepy, Ail0Tb 06MABa pakTopH, a B JocBigax CmiTa i Mooca BCTaHOBJIEHO,
mo AJd UWIIHAPWYHUX CTPYMeEHIB JIOBXXMHA 0Oe3MepepBHOI  [AiJITHKU
npomnopiiiiHa mBUAKOCTI BUTikaHHA [2]. llIBuaKicTh BUTikaHHA Vo moB’si3aHa 3
HamnopoM y HacaZKy Hyp BijjoMUM y riipaBJiiL] ClliBBiJHOLLIEHHAM

Vo = @+/29H, (1.1)

Jie O —eMIipUYHAMN KoeilliEHT WBUAKOCTI.
R - 1/2
OTXe, JOBXKMHA KOMIIAKTHOT'O CTPyMeHs HIOBUHHA 6yTH nponopuiiiHoi H,°.
lle cniBBiIHOLIIEHHS TPOXM BiAXUAAETHCA Big dopMmyiu PpimMaHa

H, =H-(1—a-%j (1.2)

i dopmyiu Jlrorepa
H

i ~1+b-H, (13)
JUISI KPYTJIUX CTPYMeHiB (a i b — eMnipuyHi koedilieHTH).

Po3rsisiHeMo BislJIOBUW CTPYMiHb, 1110 BUTIKa€ BEPTUKAJIBbHO Bropy 1o oci Z
3 LIJIMHHOTO HacaJlka 3 KyTOM PO3KpUTTA «. B aHasnisi po3mipHocTel 6yaemMo
BpPaxOBYBaTHU pi3Hy poOJib [eKapTOBUX KOOpPAHHAT, fAKa IOJAra€ B TOMY, LIO
BepTHKaJibHa KOOpJAWHATa Z chniBnajae 3 Jiielo cuau Bard. Tomy y dopmysiax
pO3MipHOCTI OyZeMo 3amucyBaTH pO3MipHicTb 00'eMy sk L, Lx Ly, Tak
NonepeyHrUi po3Mip WIJIMHKA O Ma€ PO3MIpPHICTb Ly, pO3MipHICTh BEPTHUKAJIbHOI
IBUAKOCTI 6yae L, T-1.

Bu3HauuMo 3asiexxHicTb Hg /11 KOMIAKTHOI'O BEPTUKAJIbLHOTO CTPYMEHH,
BpPaxOBYylOUM 30yprOBaHHSI MOBEPXHi CTPyMeHs1 i pYWHYBaHHSI KOMIAKTHOCTI
JI€EI0 IOBEPXHEBOT0 HATArY. 3Ha4YeHHA Hx MoKe 3aJie)KaTH BiJ, po3Mipy LIJIMHU
O, WIJBHOCTI piAWHU p, TOBEPXHEBOTO HATAry O 1 MOYATKOBOI IIBUAKOCTI
ctpymeHs V. [loyaTkoBuM Hanip Hp i NpUCKOPEHHS CUJIM Baru BPaxOBYKThHCH Y
BignoBigHOCTI 3 3asexkHicTio (1.1) yepes Vo. Hexait

H, =const-p' -6 .6 V', (1.4)

JlopiBHAEMO MMOKa3HUKU CTYIIEHIB pu PO3MIpHOCTAX
HY L, p [MLELZ) 8 L) o [MT2]V LT, i omepwumo  cucremy
piBHSIHBb /IJ151 BU3HAYEHHS [NOKA3HUKIB CTyMeHiB y (4) BianoBigHo nipu Lz M, T, Lx

1=—i+l
i+k=0
) 1.5
-2k-1=0 (1.5)
-2i+j=0
3 akoi BummBae, wo i =1, =2, k=-1, | =2.
OTxe, MeTO/;, pO3MipHOCTI MpH 006J1iKy PpaKTopa NOBEpPXHEBOTO HATSATY JA€E

dopmy.ry
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H, =const-p-6°-07*-V?, (1.6)

abo
He _ const. 22 y? = const-We, (1.7)
o o
p * 8 2 .
ne We =—-V* —qucso Bebepa, 1110 BU3HAYAE [Ii10 CHJI TOBEPXHEBOIO HATATY.
c

AKio BpaxoByBaTH [il0 Ha CTPYMiHb, BTpPaTy KOMNAKTHOCTI Teyil Ta
pYUHYBaHHS CUJI B'I3KOCTI, TO CJIiJ 3aIMCaTH

H. =const-p's! V', 1.8
K pPOH

Jie |l — AMHaMi4Ha B'I3KIiCTb BOJMY.

Y upoMy BUNAJKy aHaJIOTIYHO TMONepejHIM MeTOZOM pO3MipHOCTeHn
OZIEPXKHUMO

H, =const-p-8%-u*-V, (1.9)
abo
He _ const- 222V _ const-Re, (1.10)
o U
p-8-V } _ ‘ _
ne Re =—— —uucso PeitHonb/Ca, 1[0 BU3HAYAE Jil0 CUJI B'A3KOCTI.
i

Y pificHOCTI Ha pyX piAMHU OYAYTb AiATH K CUJa IOBEPXHEBOTO HATATY,
Tak i cuna B'a3kocri, 3anexHocti Buraagy H, /3=1(V) no dopmynax (1.7) i

(1.9) € acumnroruunumu, To6To H, /5 =Ff(We,Re). dakTnyno BesmumHa
H, /0 6yzne 3anexaTu Bif V y cTyneHi 6inbiuoo 3a 1 Ta MeHwow0 3a 2. fKigo

BpaxyBaTH, ULI0 WIBUJAKICTb Ha BUXOJAi 3 HacaJlka IOB’si3aHa 3 HANoOpoOM
cniBBigHomeHHsAM (1.1), To dopmyay (1.7) MoKHa NpeiCTaBUTH Y BUTJIS ]

H :const-p—ﬁ-HO, (111)
(o}
a ¢popmyay (1.10) - y BUrasazi
H. =const~p—'§-Hé’2, (1.12)
Y7,

OfHak ofepXaTH 3a ILMM CIOCOOOM TeOpEeTHYHY 3aJIeXHICTh 3
ypaxyBaHHSIM OJIHOYACHOI il CUJIM MOBEPXHEBOT'O HATATY i CUJIM B'I3KOCTI Ha
CTIMKICTh CTpyMeHSI Ha HOro MexXi «BOJAA-MOBITps» He MpPeACTaBJISETHCA
MOXJMBUM 1 HeoOXijHE BHUKOPUCTAaHHA €KCIepUMEHTAJbHUX [JaHUX 3
ypaxyBaHHAM ¢popmy. (1.11) i (1.12), mo nponoHyeTbCA y BUTAALI

%:Cl-RHC2 -‘We, (1.13)

abo y BUTISAAl
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i=c3.£Hg’2+c4ﬁHo, (1.14)
o Y7, o

ne C,,C, ,C,,C, — xoedinienTH, 1110 BU3HAYAIOTh BHECOK JIIlOYMX CHII,
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METOJANKA BU3HAYEHHA 3AT'AJIbHUX TTAPABJ/JITYHUX IIAPAMETPIB
I XAPAKTEPUCTHUK HACAZAKIB /I CTBOPEHHA BOAAHUX CTPYMEHIB

Iopiii AEHJAPEHKO, kaud. mexH. Hayk, doyeHm, I'puzopiti KOMHATHHH,
Yepkacvbkull iIHcmumym nooicexcHoi 6eaneku im. I'epoie YopHobussi HY1]3 Ykpainu;
FOpiti CEHYHUXIH, kaHd. mexH. HayK, npogecop,

HayioHasvHUll yHieepcumem yusgiibH020 3axucmy Ykpainu

3 MeTOW BH3HAuYeHHs 3arajJbHUX TifpaBJiYHUX NapaMeTpiB i
XapaKTepPUCTUK HACAJAKIB IJi1 CTBOPEHHS KOMIIAKTHUX YM PO3IMUJIEHUX BOAAHUX
CTPYMEHIB y BiJIbHOMY IpoCTOpi HeobxiiHO y BignoBigHocTi 3 [1; 2;] npoBecTH
eKCIIEpUMEHT 3a TaKOI MeTOLUKOIO:

— nepeBipKa MILJHOCTI Ta repMeTUYHOCTI;

— MiJ ripaBJiYyHUM THUCKOM;

— BU3HayeHHs GaKTUYHOI BUTPATH BOJY;

— BU3HAYe€HHs JIOBKUHU KOMIIAKTHOTO (PO3MUJIEHOr0) BOJSIHOIO
CTpyMeH4, 1110 CTBOPIOETHCA 3a JONOMOI 00 CIlelia/IbHOr0 HacalKa;

— BU3HauyeHHs KyTa pakesia po3nuaeHHS BOAU (/51 pO3NUJIEHUX BOJSIHUX
CTPYMEHIB);

— BU3HAYEHHA AKOCTI CTpyMeHA Ta piBHOMIpHOCTI pO3NOAiJIEHHA KpalleJsb
y HbOMY (/1/151 pO3NUJIeHUX BOJIIHUX CTPYMEHIB).

MiuHicTh i TrepMeTHYHICTb CTBOJIIB (HacaJKiB) ImepeBipsAlTb MNpHU
BIIKPUTHUX NPUCTPOAX, 1110 NEePeKPUBAKTHCH, 1 3arJylieHuX BUXIIAHUX OTBOpPaX.
Yac BUTPUMKH MiJi TUCKOM — HEe MeH1IIe 2 XB.

BuMmiptoBanHa BesnyuH pob6odoro (0,6*%1MIlla) Ta BUNpoOYBaJbLHOTO
(0,9+01MIIa) THCKIB MPOBOAUTBLCS 3a JOIOMOIOH MaHOMeTpa AJs TeXHiYHUX
BUMIpIiB 3 Mexer BUMiproBaHHA 0-+1,6 MIla, BCTaHOBJIEHOTO HA BXO/i B CTBOJI, i
Npu3HAYeHUX AJi4 MiJ €HAaHHS HallipHUX PYKaBiB.

dakTU4YHa BUTpaATa BOJAU MPHU BUNPOOYBAHHSAX HACAAKIB KOHTPOJIIETHCA
3a JI0MOMOT 010 BUTPATOMipHUX NPUCTPOIB KJacy TOYHOCTI 0,3 BUNPOOyBaJbHUX
CTEH/JIB Ta JIiYMJIbHUKA XOJIOJHOI BOJM, SIKWUKA BCTAHOBJIEHO Y MiABIAHIN JIiHIl
CTBOJIA, TA XPOHOMETPIB.
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3a BiZICyTHOCTI JIIYMJIbHUKIB X0JIOJHOI BOAW BUNPOOYBaHHS Ha GAaKTUUYHY
BUTpATy MO>Ha 3iCHUTH 3a JONOMOT0I MipHOIo 6aka.

/11 npoBe/ieHHs1 BUNIPOOyBaHHS HEOOXiAHO:

— 3i6paTu cxeMy «aBTouuctepHa All-40(130)63b - posraayxenuns PT-80 -
nepexiHUK 3 KisibleM «[IpaHAT/9» | MAHOMETPOM — HAIliPHUU NOXKEKHUU PyKaB
& 77MM [OBXHHOK 4 M - MOXEXHHH CTBOJ 3 HACaJKOM /JJisi CTBOpPEHHS
KOMIIAKTHOTO YU PO3MHUJIEHOTO BOJASIHOTO CTPyMEHS — MipHHUH 6aK EMHICTIO
200 Jsi» (JIiYUJIBHUK X0JIOAHOL BOJIU);

—3a aonomorow All-40(130)63b 3aificHuTu 3abip i mojaBaHHS BOJAU 3
BOJIONPOBIAHOI Mepexi M0 HAMipHOMY IMO0XKEXHOMY pPYKaBy A0 IepexiJjHUKa 3
KisbueM «llpangTasa» i MaHOMeTpoOM;

—3a [OIOMOIOK L EeHTpPaJbHOrO BeHTWU/IA posraayxkeHHsa PT-80
BCTAaHOBUTHU BUIIPOOYBaJIbHUM THUCK 110 MAaHOMETPY i MepexiJHUKY BiANOBiJHO
400; 500; 600; 700 kIla (ksac TounocTi 1,5; 0 =+ 1,0 MIIa);

— 0 KOMaHJi NoJaTU BOAY 4Yepe3 CTBOJ 3 HACaJIkOM y MipHUU 6ak
eMmHicTiO 2001, moYyaBIIM BiJJIK 4Yacy MOro 3alOBHEHHA NpPU BIiJNOBIZHOMY
THUCKOBI;

— BU3HAUYUTHU GpaKTHUUHY BUTPATY BoAU Q yepe3 HACa/l0K

ne W — eMHicTb MipHOTO 63Ky, Ji;

T - cepelHiN yac 3alOBHEHHS MIpHOTro 0aKy 3a pe3yJibTaTaMU TPbOX
JIOCJIi/IiB SIK cepeiHE apUPMETHYHE, C.

JIOBXXUHY BOJSAHOIO CTPyMEHS NEepPeBIpATb 3a JONOMOTOK pPYJIETKU 3
1iHOK0 noAiku 10 MM NpW BCTAHOBJIEHHI Hacajka [Jisi CTBOPEHHS KOMIAKTHOTO
abo po3nuieHoro BoAssHOro ctpyMeHns nig kytom 0,52 pag (30°) 10 TOpU30HTY Mif,
po6oynuMm Tuckom 0,7+0IMIla Ha BucoTi 1M Bif Hacajka A0 BUIPOOYBAJIbHOIO
MaMJaHYHKa.

/11 po3nuyieHUuX BOJSIHUX CTPYMeHIiB KyT ¢Qakesia pO3NWUJEHHS BOJU
nepeBipsOTh 3a jonoMorow ¢GoTo3MoOMKH pakesia 3 HACTYNMHUM BUMipHOBaHHSAM
KyTa MK NOpPSMHMHM JIiHIIMM, NPOBEJAEHUMH 3a KpaWHIMM KpamJiMHaMH Ha
$oTO3HIMKY, KyTOMipoM 3 TOuHicTIO o 1°. Kinac ToyHocTi MaHOMeTpiB, 10
3aCTOCOBYHOTbCA Mijj 4ac BUNIPOOYBaHb, Ma€E 6yTU He MeH1e 1,5.

[Ipy BU3Ha4YeHHI AKOCTI pPO3NUJIEHOTO0 CTpyMeHA Ta pPIBHOMIPHOCTI
pO3MoAiJieHHs1 Kpalejb Ma€ OyTH BifjoOpaxKeHO: OJiepKaHHS CyLiJIbHOTO
CTpyMeHs1 0e3 0OOpo3eH, po3llapyBaHb Ta O3HAK pO3MMWJIEHHAd Ha BUXOJI 3
HacaJlka; pIiBHOMIipHe  pO3NOAiJIeHHAd  pPO3MNWJIEHOr0  CTpyMeHd  IIpU
MaKCHUMaJIbHOMY KYTi pO3MHJIeHHA.

JIITEPATYPA
1. ACTY 2112-92 (TOCT 9923-93. CtBos11 noxexHi py4Hi. TexHiyHi ymoBu. K.:
Jepxcranaapt Ykpainy, 1995. - 15 c.
2. ICTY 2802-94 (I'OCT 9029-95). CtBosn moxexHi JiadpeTHI KOMOiHOBaHI.
TexniuHi ymoBu. - K.: [lepakctangapt Ykpainy, 1995. - 15 c.
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YAK 614.849

3AKOHOMIPHOCTI BILJIMBY MOBITPAAHO-MEXAHIYHOI ITIHU
HA ITPOT'PITUH IIIAP MTAJIAI0YOTr0 HA®TOIPOJAYKTY

opiti J[EH/JAPEHKO, kaHO. mexH. Hayk, doyeHm,
B’auecnas HIAPIOPO/JCBKHH, Mukoaa AJIEKCAH/JPIOK
Yepkacvkull iIHcmumym nooicexcHoi 6esneku im. I'epoie YopHobuas HY1]3 YkpaiHu

[Toxkexi, 1[0 TpanmuJKucsA 3a OCTAaHHI POKM Ha 00’€eKTax mHepepoObKH Ta
36epiranHga HadpTH i HAaPTONPOAYKTIB, CBiJYATh MPO T€, 10 OJHUM i3 OCHOBHUX
3ac00iB raciHHsI TAKHUX NOXKEX € MOBITPSIHO-MexaHiyHa MiHa.

B pesysnbTaTi pyuMHYBaHHA IMiHU 1ijJy BIJIABOM TeMIepaTypu Ta
aTMocpepHOro TUCKY  BUJIIAETHCA BilHOCHO  XOJIOAHUW  PpPO3YUH
niHoytBoproBaya. lle mnpusBoAUTHL [0 TOro, 10 Yy I[OBEpPXHEBOMYy LIapi
HapTONPOAYKTY BUHUKAE MOTIK HArpiTOI PiAWHU, COPSAMOBAHMM MiJ 1Iap MiHU 3
IIOBEpXHi, fIKa Lle He 3auMHATA Helo. lled MOTIK NMepelKoJKae NepecyBaHHIO
(po3TikaHHI0) MiHU MO MOBepPXHi HAPTONPOAYKTY, a [0AATKOBE TEIJO, L0
HaAXOJWTb 3 HUM MiJ MiHy, cipUsi€ ii 6i/bII iIHTEHCUBHOMY PYHHYBaHHIO.

[liHa i3 MJIIBKOYTBOPHOIYMX MIHOYTBOPIOBA4YiB B MpPOLECI KOHTAKTY 3
NIOBEpPXHEI0 HAarpiTUX rOPIOYMX PiZivH, y IOPIBHAHHI 3 iIHIIMMU [IIHAMHU, MalXe He
PYHWHYETbCA MPOTATOM MEBHOIrO 4Yacy, ajle pa3oM 3 TUM [OKa3HUKU LUIBUJKOCTI
pylHyBaHHs MiH 3 pi3HUX MiHOYTBOPIOBAuyiB BHACJIJOK TemJoBoi Aii ¢akesa
noJiyM'st Mai>ke HabJIM>KeHi 3a CBOIM 3Ha4eHHAM. [[pyuynHOI0 pyHHYBaHHS NiHU
BiJi TemJIoBOI [Ail € NpOrpiB CaMOro BEepPXHbLOTO LIApy NYyXUPLIB A0 MEeBHOI
TeMIlepaTypH, W0 BiANOBiJlaE MOMEHTY pyHHYyBaHH:A. [IporpiB mpusBogUTH 10
3MillleHHSl piBHOBAru MpoLeciB azcop6iii i fecopbuii B moBepXHEBOAKTUBHOMY
mapi nJiBKH.

OfHIElD 3 BaK/JIMBUX XapPaKTEPUCTHUK pPEXUMY INpPU KpPUTHYHIU
iHTEHCUBHOCTI NOJaBaHHS NiHU € BeJWYHWHa CepeJHbOOO'EMHOI TeMIepaTypHu
NaJbHOT0. MeToAu eKClepMMEeHTa/lbHOI0 BU3HAYeHHA IHTEHCHUBHOCTI, 110
3aCTOCOBYIOThCS Y TeMNepillHiK Yac, OpiEHTOBAHI HA MEBHI YMOBH, 1[0 He 3aBXAU
BiIOBiJAal0OTb yMOBaM peaJibHOI MOXeXi, TeNJI0BOMY peXUMy HaQTONPOAYKTY
[1; 2].

[IceBoocTaHI[iOHApHUKA pEXHMM BCTAHOBJIIOETbCA TOZi, KOJM MHHAE
nepexiiHuM nepio/l. BiH XxapakTepHU3y€eTbCS MOCTIKHICTIO KOOPAUHAT MIHHOTO APy
Ha MOBepxHi HAQTONPOAYKTY MOCTYIOBUM, ajie JOCUTb NOBIJIbHUM MiJIBUILEHHAM
cepe/lHbOOO’'EMHOI TeMIepaTypu TOploYoi piguHU. Y MceBAOCTAHLiOHAPHOMY
peXyMi IHTEHCUBHICTb TIOJABaHHA pPO34YUHY IIHOYTBOpPIOBAYa /[OpPIBHIOE
IHTEHCUBHOCTI pyWHYBaHHd HiHU. BesnyuHa cepelHbOOG’EMHOI TeMmepaTypu
BU3HAYA€ETbCA IHTEHCHMBHICTIO PYHMHYBaHHS NIHU NpPHA KOHTAKTI 3 IOBEPXHEIO
nasiatoyoi piIUHU Ta IHTEHCHMBHICTIO pyHWHYBaHHS MpU TeIUIOBiK Aii dakesa
noaym’s. BoHa Moxe OyTHM po3paxoBaHa, BUXOJAYM i3 3amacy TemJsa, U0
HaKOMMYMUJIOCA B 30HI MOXeXI 10 MOMEHTY NOYaTKy noxexi. Ko MmoBa uje npo
raciHHA MOXeX PiJMH, OCHOBHA KUIBKICTb Temsa OyJe YTPUMyBaTUChb B caMid
piAvHI, a Ud BeJIMYUHA 3aJIeXKUTh BiJ, IPUPOAU TOPHOYOl PiUHH, MBUAKOCTI ii
nporpiBy. [Iporpis cBiT/IMX HAQTONPOAYKTIB A0 OCTAaHHBOI'O YaCcy BBaXKaBCS TaKUM
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dakTopoM, AKUM MailKe He BIJIMBA€E Ha e(PeKTUBHICTD MIHHOTO MoXeXoraciHusg. Le
NOB'I3aHO 3 TUM, 10 Y CBITJIMX HAaQTONPOAYKTAX, IK MPAaBUJIO, HE YTBOPKETHCS
ABHO BU3HAYEHOI'0 TOMOTEPMIYHOI0 LIApY.

YMOBHY TemnJiooOMiHy y 30Hi MOXeXi 00YMOBJIIOIOTh He TiJIbKM TEIJIOBUU
peXyMM OCHOBHOI Mach MNaJbHOro, aje ¥ BUHUKHEHHA (akKTopiB, w10
NepelKo/PKATh LIBUAKOMY raciHHIO. Y nepliily 4yepry, je yTBOPeHHS «KapMaHiB» —
30H, Jie FOproYa piiuHa Ma€ MiJiBUILlEHY TeMIlepaTypy yepes Te, 1110 BOHA He 6paJjia
y4acTi y TemnjoMacooOMiHi nepexigHoro nepiofy. ['opiHHA i mofasiblIKK NPOrpiB
PiIMHU y «KapMaHax» Bi/IOyBa€TbCS HE3aJIEXKHO BiJi pelliTh Macu najbHoro. Taka
CUTYyalliss MOXXe BUHUKHYTH, HAIPUKJIAJ, MiJ 4yac gedpopMallii CTIHOK pe3epByapy,
J0ro CTalioHapHOTO abo MJaBarw4oro Aaxy, poHTaHa. B ymMoBax pi3HOMaHITHOCTI
HapTH | ra3oBUX KOH/IEHCATIB, fKi CbOrOJHI J0OYBalOTbCA Ta MEPEPOOJIIOIOTHCS,
MarTb BPaXOBYBATHUCh Pi3Hi BapiaHTH CHOIy4eHHS PisUKO-XiMIYHUX BJIaCTUBOCTEN
ropoYUX PiZIvH, MiIHOYTBOPIOBAYa, YMOBU TEMJIOMACOOOMiHY B 30HI IOXKeXKi Ta BJIUB
dakKTOpiB, 110 YCKIaJHIOIOTb FOPiHHSL.

JIITEPATYPA

1. lemupoB ILI., llanapi6a B.A., lllersos ILII. ['opeHrve U CBOMCTBA TrOprOYMX
BemecTB. — M.: Xumus, 1981. - C. 27-29.

2. lenpapenko 10.10. /lo muTaHHA NpO 3aCTOCYBaHHS MOBITPAHO-MeXaHIYHOI
MiHU NPH raciHHi noxex HadTH i HadTonmpoayKTiB // Matepianu 3-i MixkHap. HayK.-
npakT. KoHd. YkpH/IIIB «IloxexHa 6e3neka». - K., 1997. - C. 75-77.

YAK 614.842.6

AHAJIITUYHI JOC/IIIXXEHHA MOXEX 3 BUBYXAMM B YKPAIHI I CBITI
TA TETKOCKUJAHUX KOHCTPYKIIHN A/ IPOMUC/IOBUX OB’EKTIB

Jimumpo JJOBPAK, Onekcandp KPUKYH, Hamaavss KPABYEHKO,
Ykpaincovkull Haykoeo-docaidHull iHcmumym yuginabHozo 3axucmy (YkpH/IL3)

CratuctuuHi AaHi [1-4] moao noxex B YKpaiHi Ta BCbOMY CBiTi IOKa3yOTh,
110 HAa KOXHY THUCAYY BCIX IOXEX Ta 3aropaHb y [JBOX BHIIQJKax IIOXexa
CynpOBO/KYETbCS1 BUOYXOM. Ha KOXHI CTO MOXKeX y NPOMUCI0OBOMY CEKTOPi ofHa
NIOXKeXa CyNpPOBO/KYETbCA BUOYXOM. 3a YMOBH, KOJIM IOXeXa CYyNPOBOKYETHCS
BUOYXOM piBeHb COLia/IbHO-eKOHOMIYHMX BTpPAT HaOyBa€ HaWOIJbLIMX BEJIUYHH.
/st YKpainu 1ie Hal6i/ibl aKTya/IbHO y rajly3i eHepreTUYHUX, NaJUBONEPEPOOHUX,
najuBo30epiraroyux,  XiMIiYHUX  OIAOPUEMCTB A  TaKOX  MiANPUEMCTB
arponpoMHCJIOBOTr0, XapyOBOro Ta epeBoO0OpO6HOro KoMIieKciB. He3Baxkarouu Ha
OCHalleHHS BHUPOOHMYMX OO6'€KTIB HAWCy4aCHIIIMMHM 3ac00aMU BHUOYXO03aXHUCTY,
3aro6iraHHsI BUOyXaM He 3aBXK/IU 3/IaETbCSI MOXKJIMBUM.

Brnpoposxk 2014 - 2018 pokiB Ha TepuTopil YKpainu 3apeectpoBaHo 1102
NoXKeXXKi MPUUYMHOK SIKUX CTaB BUOYX, 10 cTtaHoBUTH 0,2 % (384409), Bix
3araJIbHOI KIJIbKOCTI IOXKeX 3apeeCcTpOBaHUX Ha TepUTOpii YKpalHU ylpoLoBxK
OCTaHHIX 5 poKiB.
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KisibKicTh 3pylHOBaHUX Ta NOUIKO/PKEHUX OyZiiBesib Ta COOPYJ, HaBeJeHa
Ha pUCYHKY 1.

298

NN

Kinokictb, oa.

2014 2015 2016 2017 2018
Pik

B KinbkicTb 3pyiiHOBaHUX 6yaisenb, oa. M KinbKicTb nowKkoaxeHux byaisenb, oa.

PucyHok 1- KinbkicTh 3pyHHOBaHUX Ta MOILUKOJ)KEHUX OyJiBesib Ha IMOXeXax
CIpUYMHEHUX BUOYXOM BIpooBx 2014-2018 poku.

Ax 6auumo 3 piarpam y 2014 poni Maibke KOXKHa IOXexa CIIPUYMHEHaA
BUOYXOM CyIIpOBOJIKyBaJlacsl pyHHYBaHHAM Oy iBJIi.

Y cepesHboMy KOXHa 39 moxeka BHACAILOK BHUOYXYy 3aKiHUYETbCS
BTPATOIO JIIOACBKOI0 XKUTTS, a HAa KOXKHIN 15 OTpUMYIOTB JIIOJU TPAaBMU.

/111 BUpOOHUYMX OYAiBeJIb, e MOKJ/IMBI BUOYXU TOPHOYUX CyMilllel, mopsz
i3 3axo0/1aMu /i1 iIXHbOTO 3aMo6iraHHsI 3aCTOCOBYIOTbCS 3aX0/JM I0J0 3aXUCTY
JIIOled, YCTaTKyBaHHS W Oy/iBeJIbHUX KOHCTPYKILiA y BUINAJKy BHHHUKHEHHS
BUOYXY ycepearHi NpuMileHHs. il 3ano6iraHHsl pyWHYHO4YOMY BIIJINBY BUOYXiB
y NPOMUCJOBUX 00’€KTAxX 3aCTOCOBYIOTbCS 3alO00OiXKHI eJleMeHTH, 10 MAalTh 3a
MeTy SKOMOTa OiJbll IIBU/IKEe 3HUKEHHSI He0e3[1eYHOr0 eKCTPEeMaJIbHOT0 TUCKY
BUOYXOBOI XBWJIi, fIKi HAa3UBAIOTbCS JIETKOCKUAHUMHU KOHCTpykKuisimu (JICK).
Konctpykuii JICK noBuHHI 3a6e3nedyuTH iX HaAilkHy pob60OTy B yMOBax
HaAJIMILIKOBOTO TUCKY BUOYXY.

HannomwrpenimuMm BapianTtoMm JICK B Hawiii KpaiHi Ha CbOTOAHIIIHIN IEHD €
JIETKOCKH/HI BIKOHHI KOHCTPYKLL. Lig TeHAeHLig NpOCTeXYyETbCA He TUIBKM Y Hac,
Tak B CIIA TakoX icHye psii TaKMX 3alaTeHTOBaHUX pilleHb. [lopsaa 3 pisHUMU
KOHCTPYKTUBHUMU pimieHHAMU caMux JICK, cneunianbHUX By3JiB iX KpilieHHd,
JOCUTH BaXXJIMBUM IPe/CTaBIATLCA LOCIIIKEeHHS, IPUCBAYEH] IX pO3MIILEHHIO ¥
BUOYXOIOXKEXKOHeOe3NeYHUX OY/IiBJIAX, @ TAKOX MOIIYKY HahOJIbIl ONTUMAIbHUX
XapaKTepUCTUK (1mJioli, Macu), koMbiHani pisHux BuaiB JICK Ha ogHOMy 06'€KTi
3aXUCTy, fAKI [J03BOJIATb MAaKCHMMaJIbHO 3HU3UTU [OIUKO/KEHHS HeCy4Yux
Oy/liBeJIbHUX KOHCTPYKLiK OYy/1iBJi pU BUOYXOBOMY BILJIMBI, HOr0 eKCIIyaTalilHi
XapaKTEePUCTUKY | BUTPATU Ha BiJHOBJIIOBAJIbHI pOOOTH.

3a pe3yJbTaTOM aHaJi3y JiTepaTypHUX /[DKepesl BCTAHOBJIEHO, L0
oniHoBaHHA mnapametpiB JICK rpyHTyeTbca Ha 2-x KpuTepigax [1-6]:
HaJJIMIIKOBUM TUCK BUOYyXxy Ta muoia JICK. [[puyomy apyruii BapiaHT HabyBae
6i/1b110T0 BUKOPUCTAHHS.
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OfHak B 00/1aCTi NPOTHUIOXKEXKHOTO HOPMYyBaHHf peKoMeHZauil 3
po3paxyHkiB napametpiB JICK Ha mei yac B YkpaiHi BigcytHi. ¥ 2006 p.
po3pobsieHnil TexXHiUYHUN KOJEKC BCTAHOBJIEHOI MPAKTUKH, 0 € YUHHUM Y
Pecnyo6uini Binopycs TKII 45-2.02-38-2006 (02250) [5], icHy1oTh 3aKOp/AOHHI
CTaHAApPTHU B AaHiK ob6JacTi, Hanpukaaj, cravgapt CIIA NFPA 68 [7], ctangapTt
BenukobpuTanii BSEN 14491:2012 [8]. B Pocii po3po6JieHi pekoMmeHAalii 111040
pPO3paxyHKy MapaMeTpiB JIEFKOCKUJHUX KOHCTPYKLIiN A/ BUOYXOHeOe3MeyHUxX
NpUMillleHb IPOMUCJI0BUX 00’ €EKTIB [3].

Cuim 3a3HAYMTH, W0 KOHCTPYKTUBHI pilieHHd camux JICK Ha moTouyHuiH
MOMEHT MpeJCTaBJeHI JOCUTh LIWPOKO, ajie TaKi MMTAaHHA [K iX pO3MIillleHHs y
BUOYXONOXKeKOHebe3MeuHUX Oy iB/IsAX, a TAKOXK NOIIYK HaHGi/bLI ONTUMaIbHUX
XapaKTepUCTHUK, KoMOiHaLin pisHux BuAiB JICK Ha oJHOMY 06'€KTi 3aXUCTY i T.II.
ZOCiIKeH]1 HeJOCTaTHbO, L0 CIIOHYKAE [0 MOJAJIbLIUX [OCIIKEHD.

JIITEPATYPA

1. CHull 2.09.02 [IpousBoACcTBEHHbIE 3JaHUS.

2. ACTY b B.1.1-36: 2016 Bu3sHaueHHs KaTeropid npuMilieHb, OyJUHKIB Ta
30BHILIHIX YCTAHOBOK 3a BUOYXOMOXKEXKHOIO Ta MOXKEXKHOI Hebe3MeKoo.

3. PacueT napamMeTpoB Jierkoc6pacbiBaeMbIX KOHCTPYKIAM [1J11 B3PbIBOONACHBIX
NOMeIlleHUU MPOMBIIIJIEHHBIX 00beKTOB. PekoMeHaanuu. — M., 2015.

4. CH 502-77 HWHCTpyKUMs IO omnpejeseHUI0 IJIOIAJAH JierKocopacblBaeMbIX
KOHCTpyKuuu — M., 1978.

5. TexHuueckuil Kojekc ycTaHoBHUBIIeWcs npakTUuku. (TKIT 45-2.02-38-2006.
(02250) xkoHCTpYKILIMU JileTKocOpackiBaeMble. [IpaBuia pacueTa.

6. [locobue mo o6cjefOBaHUI0 M NPOEKTUPOBAHUIO 3JaHUW U COOPYXKEHUH,
M0/IBEP>KEHHbIX BO3/IeICTBHIO B3pbIBHbIX 3arpy3ok - M., 2000.

7. NFPA 68. Standard on Explosion Protection by Deflagration Venting. 2018
Edition.

8. Crangapt Bennko6puTtanii BSEN 14491:2012

YIK 614.841

o0 CYYACHUX METOAIB ITPOBEJIEHHA ABAPIMHO-PATYBAJIbHUX
POBIT HA ABIAHIMHOMY TPAHCIIOPTI B MEXKAX AEPOIIOPTIB

Bacuaw /J[PEMJIKOT'A, AHOpiii CMYCB,
JepacasHe nidnpuemcmeo «MixcHapodHull aeponopm Bopucninby,
lzop MAJIAZIUKA, kaHO. mexH. HayK, doyenm, Bimaniii HYAIH3IH, kaHd. meXH. HayK,
Yepkacwvkull iHcmumym nocexcHoi 6e3neku imeHi I'epoie YopHobusst HY1]3 Ykpainu

Y noBiTpsiHOMY npocTopi 3eMJli OCTIMHO 3HAXOAATHCSA TUCAYI JiTaJTbHUX
3aco6iB. lllopiuHa cTaTUCTUKA CBIIUUTH NPO Te, 1[0 HAJ3BUYAKNHI cuTyarnii (Aaai -
HC) Ha aBiaTpaHcnopTi 004YMCAKOIOTHCA TUCSIYaMu BunafgkiB. Tak, B 2018 p. B
CBiTi uMcao awjel, 3arubaux B aBiakaTacTpodax, BUSIBUJOCS HAWBHUILMM 3a
octaHHi 10 pokiB.

Oco6sinBicTh BUHMKHeHHA |1 po3BUTKy HC Ha aBiaTpaHcnopTi nossrae y
BHCOKHX HIBUAKOCTSX PYXy, HASIBHOCTI Ha iX 60PTY BEJIMKOI KiJIbKOCTI TOPHOYHUX i
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BUOYyXOHeOe3MeuHUX pPeYOBUH, 3HAXO/KE€HHI JIIoJilel y 3aMKHYTOMYy MpPOCTOpi
TOLLO.

He guBasiunch Ha mocTiiHy po6oTy no 3HmwxkeHHI0 HC Ha aBiaTpaHcnopTi,
aBapii i katacTpodu 3 MOBITPAHUMM CyJaMU HepiJiKiCTb. BOHM BUHUKAIOTh Ha
CTOSAHLY, NPU 3JIbOTi, B KperncepCbKOMY I0JIbOTi, IPA 3ax0Ai Ha IOCaAKy, NIpHU
Moca/Ii.

OcHoBHa yactuHa HC Ha aBiaTpaHcnopTi (61u3bk0 80%) BifOyBa€ThCA B
palioHi aepomnopTty. [IpoBefjeHHS TYT aBapilHO-PATIBHUX pPOOIT 3/iMCHIOIOTH
cnenjiasizoBaHi  pgATyBaJibHi KoMaHAu. Yuca0 KepTB  aBiakaTacTpodu
3HAaXOJUTHCA B IMPAMIN 3aJIeX)KHOCTI BiJi CTylneHd PYUHYBAaHHA NOBITPSAHOIO
CyZHa, TEeIJIOBOTO BIUIMBY, 3aJyXW NpHU noxexi. TpaBMyBaHHA JOJeH, 110
NOKHWAAKTh OOPT MOXe Bif0yTHCA 4epe3 BHCOKO pPO3TAllOBaHi JIIOKH, 4yepes
HEOPraHi30BaHICTb Ta He3JIaro[»KEeHICTb NaCaXXUpiB, eKinaxa, pATYBaJbHUKIB
npu eBakyaiiii. OnepaTUBHOMY NpPOBEAEHHIO aBapiiHO-PATIBHUX pOBIT 3aBakae
naHika, iKka Mo>Ke 3p0OUTH eBaKyallilo B3araji HEMOXJIUBOIO.

[lepmoyeproBi 3axoauM mWofo NopATyHKy Jwged npu HC Ha
aBiaTpaHcHOpTi NoB'sA3aHi caMe 3 eBakyali€lw. 3rifHO BuUMoraMm MixkHapoaHoOi
opraHisanii uuBinbHOI aBiauii (IKAO), Bci macakvpu NOBUHHI MOKHWHYTHU
noBiTpsiHe cyaHo y pa3i HC Ha 60pTy yepe3 BUXOJM, PO3TalllOBaHi Ha OJHIN
cTopoHi, 3a 90 cekyH/. Kosin He MOXKJIMBO BIIKpUTH aBapiiHi BUXOU 3CepeJUHU
PATYBaJIbHUKWA MPUCTYNATb [0 PO3KPUTTA Gro3esspKy. Miclsi po3KpUTTS He
MOXYTb OYTHU [OBIJIbHUMH, OCKiJIbKH MO BCiH JIOBXHWHI QrO3e/IsKy NPOKIaZeHi
eJIEKTPONIPOBOJU |1 TPy6ONPOBOAU TiJPOCUCTEMHU BMCOKOIO THCKY. IX
NOLIKOJKEHHS MO>e NPUBECTH [0 JOLAATKOBUX CKJIaAHOLLIB. OnTUMa/IbHI Micusa
PO3TUHY BigMiueHi Ha (ro3esKi KYyTOYKaMH KOBTOTO KOJIbOPY Ha 6ijioMy QOHi.
PO3KpUTTA IOBUHHO INPOBOAUTUCA 3 BHUKOPUCTAHHAM [JUCKOBUX IIWJI,
eJIeKTpolllipyBaJbHUX MallWH, CleliaJbHUX KycaudkiB i cokup. Ili poboTu
HeoOXi/IHO MPOBOJUTH IBUJKO i 3 JOTPUMAHHSAM BCiX 3aM06IKHUX 3aX0/IiB.

EBakyalisi macaxxupiB i 4jieHiB ekina)ka 3 60pTy MOBITPSHOIrO Cy/iHA NP
HC Moxxe 37iliCHIOBAaTHCA 3 BUKOPUCTAHHSIM NepeCyBHUX TpPalliB, IPUCTABHUX |
NOXEXHUX CXOJiB, KOPHYCiB KPYNHUX aBTOMOOIJIIB, MOTY3IHUX CHUCTEM. Y
caMOMY MOBITPSIHOMY Cy/IHi 6iJisI BUXO/ly TAaK0> 3HAXOASAThCS CleliasibHi 3aco6u
JI/1s1 eBaKyallii: HaAyBHI Tpanu, MaTepyari »K0/1004, pATyBaJ/IbHI KAHATH.

Haj koKHMM aBapilHMM BUXO0JI0M, @ TAKOX HaJ BIKHOM B KabiHi ekimaka
abo JIIOKaMU € pATYyBaJibHI KaHATH, 3aKpilJjieHi A0 KpoHIITeHHa (Qro3essKy.
BigkpuBIlIM BikHO 200 JItOK, KAaHAT BUKWJAOTh HA30BHi.

[Ipu aBapiiiHil eBakyallil pATYBaJIbHUKHK pPa30oM 3 eKilakeM 3a0€e31e4yoTh
JIOTIOMOTY NacaXupaM i ix cTpaxoBKy. B nepuiy yepry eBakyoBaJiu [iTEH, )KiHOK,
JITHIX JItoAeH i TiJIbKHY NOTIM - BCiX iHIITHX.

Oco6yinBy Hebe3IeKy CTAaHOBJISATH aBialjiliHi MO/il, U0 CYNPOBOAXKYOThCS
noxexero. [loxexi ycepeJuHI nacaKUPCbKUX CaJIOHIB BIJHOCATBCA [0 MOXEX B
3aMKHYTHUX 00'eMax. /[lJi1 HUX XapaKTepHi BeJIMKAa IIiJIbHICTh 3aJlUMJIEHHS],
MaJIMA pO3Mip 30HU TOPiHHSI BUCOKHUM TeMIepaTypHUH TpafiEHT N0 BUCOTI
npuMilieHHs i Masia (B MOpiBHsSHHI i3 30BHIIIHIMM NoOXKeXXaMM) TeMIlepaTypa
NOXKeXi, a TaKOX HasBHICTb B MPOJAYKTAaX 3ropaHHs 3HAYHUX KOHILEHTpalii
BUCOKOTOKCUYHUX pedyOoBUH. ['aCiHHA MOXexXi ycepeAuHI CaiOHIB, MOPATYHOK
nacakypiB 1 ekinaxa MOYUHAKTHCA 3 PO3KPUTTH JABepel, HaIKPUJIbHHUX JIIOKIB i
06MBKU (r03e/sKy, NPOHUKHEHHS PATYBaJbHUKIB BcepeJUHy aBapiliHOTo
cyaHa. [lpu po3TuHI Qro3essKy 30iJbIIYETbCS iIHTEHCUBHICTh TOpPiHHS, Pi3KO
HapOCTalTb 00'€M NPOCTOPY, OXOIJIEHOTO MOJIyM 'IM, | TEMIlepaTypa BOTHIO.

~ 30 ~



OCKIJIbKM TIpU MOXKeXi ycepeJuHI MNOBITPAHOrO CyAHAa PIi3KO HAPOCTAE
TeMIlepaTypa IO BUCOTI MAaCaXXUPCbKUX CAJIOHIB, TO pATYyBaJIbHUKUM INOBUHHI B
NOYaTKOBIM CcTaAil raciHHsl, IOKU He OyJie 3HIKEHA CPeJHEOO'€MHA TeMIlepaTypa,
NpanoBaTU NPUTHYBIIUCH, OXOJIO/KYHOUM BEpPXHIM BUCOKOTEMIIEPATypPHUH LIap
MOBITPSAAHOTO 00'€EMY MacaKUPCbKOro casiony. Ilpu Aisgx B 3aguMJieHi aTMocdepi
OJIUH pATYBaJIbHUK MOBHHEH 3HAaXOAUTUCS 30BHI QrO3e/IsDKYy i MaTH Ti K 3ac00M
3aXUCTY, U0 i pATYBaJIbHUKH, CY/IHA, 1110 IPaLIOI0Th BCcepeuHi. Y 1oro 060B'sI3KU
BXOJUTb NiJTPUMKA MOCTIMHOrO 3B'SI3Ky 3 pATYyBaJIbHUKAaMHU, L0 3HAXOJAATBHCS B
3a/JMMJIEHUX CAaJIOHAX, HA/[aHHA HeralHOoI I0NOMOTY {K L0 IOCTPAXK/JAB, TaK i, IpU
HEeOOXi/THOCTI, iHIIUM pSATYBaJIbHUKaM.

[Ipy moxexax ycepeauHi acaXXUPCbKUX CaJIOHIB CTBOPKETHCA HACTIJIBKHU
CKJIaJiHA | Hebe3me4yHa JJIS XKUTTSA JiloJled 00CTaHOBKa, 1110 MOPATYHOK IX CTa€
MOKJIMBUM TIJIbKM NPU HeravHivd eBakyalil. BoHa moBUHHA 3[iMCHIOBATHUCA
OZlHOYACHO 3 TaCiHHAM I[OXexXi, MPUYOMy Yepe3 BCi JBepi, OTBOPU 1 JIIOKY,
nepeBaXHO 3 HaBITpAHOTO OOKy. Po3KpUTTa ¢ro3essHky HaWJoLibHile
NMOYUHATU 3 JBepeM, OCKIJIbKM Yy HUX MPONYyCKHA COPOMOKHICTb BMILQ, HIX Yy
OTBOpiB, BUKOHAaHUX B 06wWHUBILi. llUMKU OTBOpaMu CcJif; CKOPUCTATHUCS, KOJH
eBaKyallid yepe3 JBepi HEMOXJIUBA.

OTxe, epeKTUBHICTb NpPOBEeJEHHS aBapilkHO-pSATYBaJbHUX pO6IT Ha
TepUTOpPil aepoNoOpPTiB 3a/I€XKUTh BiJl 3/1aro/KeHUX Aid yCiX cayx0, AKi 3a/liHi B
NpOBeJleHHI pATYBaJIbHUX pOOIT; BiJ, HaBUYOK NpOBeJeHHS aBapiillHO-
pATYBaJIbHUX pPOOIT, OCHaUleHHA MNiApO3/JiJiB Cy4YaCHHUMU pPATYyBaJbHHUMU
3acobamu. ToMy BakKJIMBUM € NpPOBeJEHHS BiAnpaloBaHb Jil pSATyBaJbHUX
cy>k6 npu BUHUKHeHHI pisHoro poay HC, ki moB’si3aHi 3 aBiaiii€to.
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MOHATTSA ONEPATUBHOI OBCTAHOBKH B TAPHI30HI B KOHTEKCTI
YIOCKOHAJIEHHSI CACTEM YIIPABJIIHHA M1J] YAC PEATYBAHHS
HA HA/JI3BUYAWHI CUTYALI{

Henss KHBAJIBHA, kaHd. ned. Hayk, Badum 'OPOBEL]B,
YepkacvbKkull IHcmumym nodxcexcHoi 6eaneku imeHi 'epoie YopHobuasa HY1]3 Ykpainu

TepmiH «omepaTMBHa 06CTaHOBKAa B TapHIi30HI» € OJHUM i3

HaVMBaXXJ/IMBIIIUX | BUKOPUCTOBYETHCA Y CJAYKOOBIW [iIIbHOCTI, HOpPMAaTUBHHUX I
MEeTOAUYHHUX JOKYMEHTAX, Cllelia/IbHiM JIiTepaTypi TOLLO.
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[lepBicHe MOHATTA «0O6CTAaHOBKa» — Iie, HacaMIlepe/, CYKyNHiCTb YMOB, 3a
SIKUX 1[0-Hebyab BifoyBaeThcs (byce, 2003).

3 no3uuii Teopii ynpasainHa OPC L[3 pyHKLiOHY€E y NeBHOMY cepelOBHILj,
Jle BUHUKAIOTh Ti Y iHIII HebGe3ne4Hi ¢akTopH i AK ix Hacaigok - HC yu nogii
(Posin, 2009). Tomy onepaTHBHY OOCTAaHOBKY y rapHi30HI XapaKTepU3yEMO SIK
CUCTEeMYy, 10 CKJALAETHCA 3 JABOX OCHOBHUX KOMIIOHEHTIB - 30BHIIIHbLOIO Ta
BHYTPILIHbOI'O CepelOBUILA.

[lix 30BHINIHIM cepeloBUILEM pPO3YMIEMO BCi Ti 06’€KTMBHO iCHYyH0OYi
yMoBH, B dkux naie OPC L3, TepuTopia/ibHi, NpUpPOJHi, €eKOHOMIYHI Ta iHLI]
YUHHUKHY, SIKi TI€EI0 YU iHILIO0 MipOI0 BIJIMBAIOTh HAa CYKYINHICTh 0OCTaBUH i YMOB,
1110 CKJIAJIMCSA Ha [IEBHIM TepyUTOpil 3a NEBHUM NepioJ yacy.

BHyTpimuHe cepemoBuiie - He cama cucrema OPC 13, ska
XapaKTepU3yeETbCAd MOXJIUBOCTAMMU TapHIi30oHy. /JIlMHaMika oOmepaTUBHOIO
pearyBaHHs fIK pe3yJsbTaT AisgabHOCTI OPC 113 € Hi YuM IHIIUM Hi>K B3aEMO/IEI0
CUCTEMHU 1 cepeOBUILA.

3a TakuM MiJX0JJ0M MO/ieJib ONlepaTHBHOI 0OCTAHOBKM B rapHi3oHi Ta Il
CTPYKTYPHI KOMIIOHEHTHU MO>KHa NpeJ,CTaBUTHU TAKUM YUHOM:

— piBeHb NOXEXHOI, TeEXHOreHHOI HebGe3NeKH Ta IMBUIBHOTO 3aXUCTy -
IJIolla TepuTopii rapHizoHy, reorpadiuydi Ta KJiMaTU4YHI YMOBH, YUCEJbHICTb
HaceJIeHHSs, 3araJJbHUM eKOHOMIYHHMM NoTeHIliaJ, 3arajbHa KiJIbKiCTh 06’€KTIB,
HasABHICTb OO6’€KTIB MiJBUILEHOI Hebe3NeKH, XapakTep 3aby/j0BH, CTYMiHb
6J1aroyCcTpolo TOIL;

— MOXJIMBOCTI TapHI30HYy - JMCJAOKAUiA MOiApPO3AiJiB, 4YHCEJNbHICTb
0C060BOTr0 CKJIaZy Ta piBeHb Horo npodeciiHoi NiAr0TOBKH, KiJIbKIiCTb Bif/li/ieHb
Ha OCHOBHUX Ta CHelliaJibHUX aBTOMOOIJSX, KiJbKICTb Ta CTaH IMOXEXHO-
PATYBaJIbHOI TEXHIKH TOIL10;

— JIMHaMiKa OIepaTUBHOI'0 pearyBaHHA - KIJIBKICTh BMI3JiB, 4acTOTa
BMI3/liB, Yac NpUOYTTs MiApo3AiJaiB Ha Micle mojii, TpuBaJicTh JjikBigauii HC,
piBeHb B3aEMO/IiI 3 iIHIIMMU CIy»KO6aMU TOLLO.

OTxXe, i onepamusHo0 06CMAHOBKOK 8 2APHI30HI PO3YMIEMO CYKYIHICTh
06CTaBHH i yMOB, 1110 CKJIAJIMCA HA MIEBHIM TepUTOpii 3a NeBHUU Nepiof vacy, i ki
MalOTh 3HAaY€HHS - COPUSITh ab0 Nepeliko/katoTh JikBiganii HC (mozaii) a6o
FaciHHIO NOXeX, I 3 ypaxyBaHHfIM SKUX BHU3HAYAlOTbCA Ta YTOYHIOKTbCA
3aB/JlaHHS [J11 OpTraHiB yIHpaBJiHHA Ta Mifgpo3AiniB rapHizony OPC I3 Ta
KOMILJIEKC 3axOJiB WI0J0 Y/JOCKOHaJIeHHd CUCTEMH YIpaBJiHHA IMiJ d4ac
pearyBaHHs Ha BUHMKHEHHS Ha/I3BUYaWHUX CUTYaLiN.
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YAK 614.84

OIOIHIOBAHHA HAHECEHHA IIKOJAHU 3ACTOCYBAHHAM
BOJAHUX BO'HEIT'ACHHUX PEYOBHUH I YAC T’ACIHHA MOZKEXK
HA OCHOBI JAHHUX CTATUCTHUKH IMOKEK

Pycaau K/IMMACH,
YkpaiHucvKkull Hayko8o-0ocaidHUT IHCmumym yuegi/zibHo20 3axucmy

3a fgaHuMu LleHTpy nOXeXHOI CTAaTUCTUKUA MixHapoAHOI acouianii
noxexxHux i patyBaibHux cayx6 (CTIF) [1] B Ykpaini BOpoAoB OCTaHHIX
JleCATU POKIB IOXEXHO-PATYBaJIbHI MiZAPO3AIJIM LIOPOKY B CcepejHbOMY
3aivicHoBasyu moHaZ 110 Tucay BUI3ZiB Ha JikBifaliilo Hebe3NMe4yHUX NOJAiH, 3
akux 62 % - 1e BUI3AM Ha Mojil, NoB’si3aHi 3 nmokexxamu, 22 % — Ha aBapii Ta
TexHiYHy gonoMmory, 16 % - BUi3Au Ha XMOHI BUKJIUKU. TOXK, B cepeJHbOMY B pik
Ha JiKBiJallilo MoXeX 3/IiHCHIOEThCS ITOHa/ 69 THC. BUI3/IiB.

Y3arasibHeHi CTaTUCTUYHI JaHI Ipo MOXexXi Ta ix HacJijKU B YKpaiHi 3a
JIOBTOCTPOKOBHM IMepiof, CBijUaTh, L0 BIPOJOBX OCTAaHHIX AECATU POKIB y
Jlep>kaBi 3apeecTpoBaHO MNoHaA 650 THC. MoXeX; NMpPU LbOMYy 6JiM3bKO 45 %
NOXKeX BUHUKAE B OYAIB/IAX I cnopyZax pi3HOTO NpU3HAYEeHHS, 3 AKUX O0JIM3BbKO
80 % mpunazae Ha OyAiBJi }KUTJIOBOTO CEKTOPY; LOPiYHI MaTepiajbHI BTPATH,
3aB/laHi MOXeXaMU, BU3HAYAOThCS COTHAMM MiJIbHOHIB I'PpUBEHD (32 1leH nepiof
TiJIbKY NpsiMi 30UTKH, 3aB/JlaHi MOXKeXaMHU, CKJIaIU 6J1u3bko 11 MJp/| TpUBeHb, a
no6iuHi - 6/1M3bK0 37 MJIpJ IPpUBEHB) [2, 3].

JlocaigpkeHHS1 CTaTUCTUYHUX JlaHUX WLI0J0 pearyBaHHsS Ha Hebe3MeyHi
nojii, mop’si3aHi 3 NMoXkekaMu B YKpaiHi, BKa3ylTb, 110 AJs TAaCiHHS TMOXKeX
NOXKEXHO-PATYBAJIbHUMMU  mifpo3ainamMyu  npubsusHo B 90 % Bumajkis
BUKOPHUCTOBYETHCH BOJA.

JlocTynHicTh BOAM, €KOJIOTiYHA 4YMCTOTa, Oe3mneKa, BUCOKA BOTHeracHa
epEeKTHUBHICTb i JlellleBU3HA — OCHOBHI mepeBary [0 ii BUKOPHUCTAHHS B SIKOCTI
OCHOBHOI BOTHeracHol pe4oBHWHHU. Pa3oM i3 TUM, IiJ yac raciHHA MoXexi, BoJa
MOXKe 3aBJaTH J0JaTKOBUX I€BHUX 30UTKIiB, iHOAI OiJbII BaroMux, aHiX Bixg
caMoi MOXexXi; HaBiTh MPU BIPaBHIM Po6OTI CTBOJIbLUIMKA BOJA NPU3BOJUTD [0
NPOMOKAaHb KOHCTPYKTUBHUX €JIEMEHTIB, MaWHa, MaTepiaJsiB, 3aBJa€ ULIKOAU
00J1alHAHHI0, 3HUINYE NMPOAYKIito Tollo. Jlo mpuKJIaAy, MijJ yac racinHs MoXeX y
KUTJIOBUX OyJUHKAaX MOXe MOCTPaXKJaTU He TUIbKU KBAapTHPA, B SIKil BUHHUKJIA
noXkexka, aje M CycCiiHi KBapTUpH; HAWOIAbIIOI IIKOAW, 3a3BUYaAM, 3a3HAE
KBapTHPa, pO3TalllOBaHa [MOBEPXOM HUXKYE, OCKIJIbKM BOHA CTPaXKJAA€ He TiJIbKU
Bi/] BIVIMBY BOTHIO Ta AWMMY, aJie 1 BiJl HACJAiJKiB raciHHs BOJ010.

OcTaHHIMM poOKaMHW HaA TepeHax IMOCTPaAAHCbKUX KpalH Haj,
npob6JsieMaTHKOO MiHiMi3alil HacaiiKiB raciHHg noxkex npaiTb Bepkin C.B.,
KepuokiboB K.B., KipeeB 0.0., Ky3zoBsiéB A.B., Memaukin €.0., llleByenko I1.M.,
Xpuctuu B.B. [4-7]. OpgHak, HUMM He MPOBOAUJIOCS OILIiHIOBAaHHS BapTiCHOI
BEJIMYMHU IIKO/JAY, 3aBJAaHOI 3aCTOCYBAaHHAM BOJHHUX BOTHEraCHUX PeYOBHUH MiJ
Yac raciHHA| MoMXex.

MeTow pgaHoi po6oTHM € cnpoba Ha OCHOBI CTAaTUCTUYHUX JAHUX MPO
noXexxi Ta iX HacailkKu B YKpaiHi 3a JOBrOCTPOKOBHMM IepioJ; BU3HAYUTH
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BEJIMUMHY LIKO/H, 1[0 MOXe OYTH 3aBJjaHa BJlaCHUKaM OyiBeJib i cnopy/ mij yac
raciHHA MM0XeXX BOTHEraCHUMU pe4YOBUHAMHU, OCHOBOIO AKHUX € BOJA.

BuTpaTy, noB’si3aHi 3 raciHHAM MOXeX, JiKBiJalli€lo ix HacaiAKiB, Y TOMi
yucii Ha Bifi0y10By 00’€KTa, BiHOCATHCSA /10 NOGIYHUX 30UTKIB BiJl MOXKEKX.

3a pe3yJibTaTaMM aHaJ/li3y CTAaTUCTUYHUX [JaHUX [P0 MOXeXi Ta Ix
HaCJaiIKM B YKpaiHi 3a IOBrOCTPOKOBUH MePioJi CTOCOBHO OI[iHIOBAaHHS LIKOAH,
3aB/1aHO] 3aCTOCYBAHHAM BOJHHUX BOTHEraCHUX PEYOBMH I1iJf YacC raciHHA MOXexX
y OyaiBasgx i crnopyjax pisHOro ¢QYHKIIOHAJbHOrO MpPHU3HAYE€HHS, MOXXHA
CTBEP/PKYBATH, L0 Ha TemepillHiA 4Yac BOJa 3aJIMINAETHCS OCHOBHHUM BUJI0M
BOTHETaCHUX PEYOBUH, IKa BUKOPUCTOBYETbHCS /IJIs1 TaCiHHS MOXKEX MPUOJIU3HO B
90 % BuUMNaAkiB; y 3araJbHOMY O06'€Mi MaTepiaJibHUX BTpaT, 3aBJlaHUX
NOXeXaMH, LIKOJa BiJl 3aCTOCYBAaHHS BOJHUX BOTHEraCHUX PEYOBUH MiJ 4ac
raciHHsl moXkek ckjazae 6siM3bko 20 % Bij 3araJbHUX MOOGIYHUX 30UTKIB i
I[OPOKY CTaHOBUTH MOHaL, 700 MJIH TpPUBEHb.

Toxx, 3aa/19 MiHiMizanii Hac/IiIKiB raciHHs MoXeXX HeOOXiHO BXKUBATH BCiX
MOXJMUBHUX 3axoAiB. Tak, BiamoBigHo o [8] mifg 4Yac raciHHa mnoXex i
YHUKHEHHS  HaJAMIipHOro  MNpPOJIMBAaHHA  BOAU  I0XKEXKHO-PATYBaJbHUM
Nipo3ijlaM 3a MOMXJIUBOCTI [JOLIIJIbHO BHUKOPUCTOBYBAaTH BOTHETaCHUKH,
3aCTOCOBYBAaTH PY4YHi KOMOiHOBaHi MOE€XHi CTBOJIKM MaJiol MOTYXXHOCTI,
MOXEeXHI CTBOJIM-PO3INUJIIOBAaYi, BAKOPUCTOBYBATHU BOJAY i3 3MOYyBayeM, IIiHY,
MOPOIIKU Ta CBOEYACHO MPUMHHSATH POOOTY MOMXKEXKHUX CTBOJIIB a60 BUBOJIUTH iX
HA30BHI.

i MiHimi3zanii 36UTKY BiJi BAKOpUCTAaHHS BO/IU, 32 HAssBHUX 0OMeXeHb i3
BOJIONOCTAaYaHHAM, 3a//i1 HeoOXiIHOCTI migBUllleHHS e()eKTUBHOCTI TaciHHS
MOXeX Ha CbOrOJHI MEepPCHneKTUBHUM € 3aCTOCYBaHHA TOHKOPO3IMUJIEHOI BOAU
(TPB) Ta reneyrBoproBasbHUX ckiaafiB (I'YC) [6]. Tacinnsg noxexi TPB 3
JloMillkaMyd 00’€EMHHM IOJJaBaHHSM KpaleJbHOr0 MOTOKY BOJAU B OCEpesoK
MOXKeXi, 1110 BUPOOJISETHCS 3a PiISHUM CIIEKTPOM PO3Mipy YacTOK BOJH, € Gijiblil
epeKTMBHMM 3a IIBUAKICTIO raciHHa Ta BuTpaToi [7]. Bukopuctanua I'YC
MOPIBHAHO 3 rACiHHAM BOJ0I0 I03BOJIIE CYTTEBO 3MEHIIUTH YacC raCiHHA MOMXeXI
3a paxyHOK 30iJibllIeHHS Yacy MOBTOPHOro 3ailMaHHA [5]; [A03BOJISIE HE TiJIbKU
3MEHIUMTU BUTPATH BOTHEracHOl pe4YOBHWHM BiJ NOJABaHHA BOAU B YHUCTOMY
BU/li, 2 ¥ MiHIMi3yBaTH 36UTKHU U MiABULIUTH ePEKTHUBHICTb racCiHHSA MOXEXi.
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YJIK 355.588

PO3POBKA METOAUKH BU3HAYEHHA HEOBXIIHUX BUAIB
TA YUCEJIBHOCTI BATATO®YHKIIOHAJIbHUX MOBIJIbHUX ABAPIMHO-
PATYBAJIbHUX KOMILJIEKCIB KOHTEMHEPHOTI'O THUITY

Poman KOBAJIEHKO, kaHO. mexH. HayK,
HayioHaavHull yHigepcumem yuegiibH020 3axucmy Ykpainu

[llogHA Ha TepuTOPIl YKpaiHU Ta IHIIUX [epKaB CBITY TPanJAKTbCA pi3Hi
BU/Y Hebe3MeyHUX MOJiM Ta HaJ3BUYAWHUX cUTyalii. EQeKTUBHICTh mporecy
NpOBeJileHHS OINepaTUBHUX POOIT mifpo3aizaMyd  aBapilHO-PATYBaJbHUX
dopmyBaHb (AP®D) 6ysie 3asexxaTH Bif, ix HaJIe?)KHOT'O TEXHIYHOI'0 3abe3MeyeHHs.
[lixBunMTH piBeHb (QYHKIIOHATBHUX MOMXJIMBOCTEM BKa3aHUX MiJpo3/iJiB
JI03BOJISIE OCHAIllleHHsI IiX 6araToPyHKI[iOHAaJIbHUMHU MOOIJIbHUMH aBapiliHO-
pATyBajbHUMU KoMIiekcaMu (BMAPK) koHnTeiitHepHoro tTuny. Ha »asp, icHytoui
MEeTOJUKU Ta CIOCOOM He J03BOJISIIOTb BCTAHOBUTH peasibHy notpedy APD y
BKa3aHOMY BH/li TEXHIYHUX 3aCODOiB.

B po6oTi 3anpomoHoBaHAa yJOCKOHaJ/leHa MeTOJMKAa BHU3HAYEeHHS
HeoOxiHUX BUAIB Ta uucesbHOCTi BMAPK KOHTelHEpHOTO TUITY.

MeToauka BHM3HAaYeHHS HeoOxigHMX BHZIB Ta 4ucesbHocTi BMAPK
KOHTEMHEPHOT0 THUIY CKJQJAETbCA 3 psSAy MNOCHiA0BHUX eTaniB. llepep
3aCTOCYBaHHSM 3alpONOHOBAHOI METOAMKM CIHeplly HeoOXxiJHO BUKOHATH JBa
MiArOTOBYI eTallu.

Ha nepuiomy niairoroB4yoMy etamni Heo6xijHO:

- BUKOPHUCTOBYIOYU CTaTUCTUYHI JlaHi PO 3asyyeHHd nigpo3ginis AP® fo
NpOBeJleHHSl ONMEePAaTUBHUX POOIT, Tpeba: BU3HAUUTH 3arajibHy 4acTOTY MOTOKY
BUKJIMKIB, IKi HAAXO0ASATh OKPEMO [0 KOXXHOTO0 nifpo3Ainy AP®; BUKoHaTH noain
MOTOKY BUKJIHMKIB Ha TPyNU 3a/ie’)KHO Bij ix crnenyddiky; OKpeMo 3a KOXXHUM
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nigposzaisiom AP® BiANOBIJHOTO Hace/JeHOr0 MYHKTY BU3HAYUTH 4YacTOTY
IIOTOKY BUKJIMKIB, AKi HQIXOAATH 10 HUX 32 KOXKHOI I'pyIOLo;

- LJISIXOM BHKOHAHHS CYLiJIbHUX ab60 BHUOIPKOBHUX CTATUCTUYHHUX
JOCJIIKEHb IPOBECTH NepeBipKy CTATUCTUYHUX TillOTE3 PO MOMXKJIUBICTb ONUCY
NOTOKY BUKJIMKIB, IKi HAAXOAATH [0 Nifgpo3ainiB AP®, 3a 3akoHOM po3mnojiny
[lyaccoHa, a 4acoBUX iHTepBa/iB MiX IX HaJXOJK€HHSM — EKCIHOHEHLiMHUM
3aKOHOM PO3MO0JiJy, 110 € YMOBAaMU 3aCTOCYBAaHHA O4AaHOI METOUKY;

- BH3HAYUTH IOKAa3HUK CepeJlHbOT0 4Yacy O0OCJAyroBYBaHHS BUKJIMKIB
(4acoBuil iHTepBaJs Bifi MOMEHTY BUIi3[ly CUJ Ta 3aco6iB 3 migposainy APO 3
MeTOl0 JIiKBiallii Hebe3nme4yHoil nozAii abo HaZ3BUYANWHOI CUTYyallii ;0 MOMEHTY iX
NOBEPHEHHSI [0 Miclid MOCTiMHOI AucJoKalii) sK JJisi 3arajJbHOr0 MOTOKY
BUKJIUKIB, TaK 1 JJI1 OKpeMO B34TOI'0 KOXXHOI'O IOTOKY BUKJIMKIB 3aJIe2KHO BiJ
NoJ iy iX Ha rpynu.

Ha apyromy nigroroB4yomMy eTarni Heo6XiiHO:

- TNPOBECTU aHa/li3 KUIbBKOCTI BUI3JAIB KOXHOIO OKpeMoro BUY
onepaTUBHHUX TPAHCHNOPTHHUX 3aco00iB i3 migpo3isiB AP® HaceseHOTro NyHKTY Ha
NpOBeJeHHS OMepaTHUBHUX Po6IT. [lasi, 3 BUKOPUCTAHHSAM OTPUMAHUX JAHUX,
HeoOxifiHO mnpoBecTu ABC-aHasi3 3a 3arajJbHOK METOJWKOIO, HaBEJEHOKW B
po6ori [1];

- 13 3aCTOCYBaHHAM MeTOAY EKCIEepTHOl OLIHKM Ta BUKOPUCTOBYIOYHU
pesysbTatu ABC-aHasi3y, BCTAaHOBUTHU HEOOXiZiHI BU/IU Ta LiJIbOBI NpU3HAYEHHSA
JlJIsS1 KY30BiB-KOHTENHEDIB, sKi MOTPiOHI /18 ocHalleHHs nigpo3ainiB APO.

Ha puc. 1 HaBeZjeHO CTPYKTYpPHO-JIOTIYHY CXeMy TPbOX OCHOBHHUX €TalliB
BUKOHAHHSl PO3pPaxyHKIB 3 BUKOPUCTAHHSM 3alpONOHOBAHOI B JaHid pobOTi
METOVKHU.

Ha mnepuioMy ocHOBHOMYy eTami HeoOXiJHO po3paxyBaTH IMOKa3HUK
NpUBeJleHOI YMCEeJbHOCTI aBTOMOOiJiB HAa BUKJIUK. [I[pM 1IbOMYy pO3paxyHKHU
HeoOXiJHO BHKOHYBAaTH OKpPeMO SIK [Jisl 3arajJbHOro IMOTOKY BHKJIMKIB, fKi
HaJAXoAATh A0 mifpo3giiiB AP®, Tak i AJi1 BCTaHOBJIEHWX HA NepUIOMY eTami
Irpyn BUKJIMKIB.

Ha apyromy ocCHOBHOMY eTamni HeoOXiJHO MLIJISIXOM BHUKOHAHHS
WMOBIpHICHUX OI[iHOK, pOo3paxyBaTH 3arajibHy 4YHCeJbHICTb aBTOMOOiJIiB-HOCIiB
Ta 3HIMHUX Ky30BiB-KOHTEeWHePiB pi3HUX TUMNIB JJis 030pO€HH MiApo3aiaiB AP
BIZITIOBIIHOT'O HACeJIEHOT 0 MyHKTY.

Ha TpeTboMy, OCHOBHOMY, eTani HeOOXiJHO BUKOHATHU IMepepo3Mo/ia
BCTAaHOBJIEHOI Ha IMoIepeAHbOMY eTali 4YHCeJbHOCTIi aBTOMOOiJiB-HOCIIB Ta
3HIMHUX Ky30BiB-KOHTelHepiB no nifpo3aisax AP® HacesneHOro NyHKTY.

TakuM 4YuHOM, po3pobsieHa MeTOAMKa BKJKYAE BHUKOHAHHS TPbOX
npoueayp, a caMe: pPO3PaxyHOK I[IOKAa3HMKA IIPUBEAEHOI YUCeJbHOCTI
aBTOMOOI1JIIB Ha BUKJIMK, BUSHAUYE€HHA YUCEJIbHOCTI aBTOMOOIJ1iB-HOCIIB i 3HIMHHUX
Ky30BiB-KOHTEWHEPIB, MEPepo3No/iJl aBTOMOOIIIB-HOCIIB i 3HIMHUX KY30BiB-
KOHTelHepiB no nigpo3aisnax AP® naceneHoro nyHkry. [lepes 3acTocyBaHHSIM
pO3p006JIeHOI METOAUKU HEOOXiHO CIiepllly BAKOHATH JBa MiZITOTOBYUX €TAllH, a
came: TIIpOBeJleHHA aHa/li3y CTAaTUCTUYHUX [JaHUX 1 1[epeBipKy yMOB
3aCTOCYBaHHS pO3p00OJIeHOI MeTOAWMKH, a TAaK0XX BHU3HAYEHHS BU/IIB 3HIMHUX
Ky30BiB-KOHTeWHepiB. BkaszaHa MeToOJMKa [03BOJIIE BHW3HAYUMTU BHUAU Ta
yucesbHicTb BMAPK 3i 3HIMHMMH Ky30BaMHU-KOHTEMHEpPAMU [Jis OCHAIEHHH
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niapo3aisniB AP® HacesieHOro MyHKTY 3 ypaxyBaHHSIM cnelU}iku onepaTHBHOI
006CTaHOBKH, fIKa CKJaJacs B IX palloHax BUI3AY.

ETAIIN NIPOBEJIEHHS PO3PAXYHKIB

D

Po3paxyHOK nmoka3HUKa MPUBEIEHOI YUCETBHOCTI aBTOMOOLTIB HAa BUKJIUK SIK IS
3araJibHOTO MOTOKY BUKJIMKIB, TaK 1 I MOTOKIB BUKIIMKIB, BITHECEHUX IO BIIMOBIIHUX
TPy 3aJ€KHO Bl ceU(iKu

BuzHaueHHs 3arajibHOI YUCEIBHOCTI aBTOMOOLTIB-HOCIIB Ta Ky30BiB-KOHTEHHEPIB 115
OCHalIeHHs Miapo3autiB AP® HaceneHOro myHKTy

Po3noain BU3Ha4€HOT YMCEIbHOCTI aBTOMOOUIIB-HOCIIB Ta 3HIMHUX KY30B1B-KOHTCHHEPIB
no niapo3ainax AP® BiANOBIIHOrO HACEIEHOIO MYHKTY

PucyHok 1 - CTpyKTypHO-JI0Ti4YHa cXeMa NOoPAAKY BUKOHAHHS PO3PaxyHKIB

JIITEPATYPA
1. Ctepsiurosa A. H. YripaB/ieHHe 3amacaMu B L[eNsIX MOCTAaBOK: y4e6HUK. MoCKBa:
MHO®PA-M, 2008. 430 c.

YK 614

I'PAHMIIbI 30HbI 3BAKYAILIMU B YCJIOBUAX YPE3BBIYANHOM CUTYALIUU
C BBIBPOCOM (ITPOJIMBOM) OITACHBIX XUMHWYECKHX BELIECTB

l'enHaduti KOTOB, kaHO. Xum. Hayk, doyeHm,
Yuusepcumem epasxcdanckoii 3aujumst MYC Pecnybauku beaapyco

[Ipn aBapuy Ha XMMUYECKU ONIACHOM 0O'bEKTE BO3MOXKHO BO3HUKHOBEHUE
Yype3BblUYaWHOW CHUTYyalU{, CBSI3aHHOW C MOCTYIJIEHMEM BO BHEUIHIOI Cpeay
OMaCHbIX XMMHWYECKHUX BellecTB. B MOJOOHBIX YC/I0BUAX BO3HMKaeT Yrposa
3/J0POBBIO Y YKU3HU JIIOJIEH, a TAKXKE HAHOCUTCA BpeJl OKpy:Kalllel cpeje.

Ocobasi omacHOCTb BO3HHUKAaeT B YCJOBUSAX YPE3BbIYAMHOM CHUTyallUU C
pacnpocTpaHeHMeM ra3000pa3HbIX XUMHUYECKUX BellecTB. [‘a3000pa3Hble
ONacHble BellecTBa PacNpoOCTPaHAKTCA B aTMocpepe CO CKOPOCTbI BeTpa U
$OpMUpPYIOT Ha MECTHOCTH QAaKTHUYECKYI0 30HY 3apaKeHUs, HaXOX/JAeHue /el
B [IpeJieJ1ax KOTOpOU 6e3 cpe/iCTB 3aliMThl HELOMYCTHUMO.
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[lo cratucTuke HauboJsiee pPacCIpoOCTPaHEHHbBIMHU CJAy4YasiMH TaKHX
Yype3BbIYAMHBbIX CUTYalUUW SBJASIOTCI CUTyalldd C BbIOPOCOM (MPOJIMBOM)
aMMuUaka M xJsopa. [lpyHMMas BO BHHUMaHHe TOT (QakT, 4YTO MecTa
UCIIO0JIb30BAaHUS aMMHMaKa M XJopa 3a4yacTyl NpUOJMXKeHbl K MecTaM
KOMIAKTHOTO MPOXKHMBAaHUS HaceJieHWs, BO3HUKHOBEHHE 4pe3BblYaliHOU
CUTYyallMU OKa3blBaeT 3HAYUTeJbHOE BJIMSHHE Ha YCJOBUSL KU3HU JIIOJEH,
MPO’KMBAKOIIUX WU HAXOASAMUXCS BOJIM3U aBapUHHbBIX 06'bEKTOB.

B ycioBUSIX Ype3BbIYalHOW CUTyallud C BbIOPOCOM (IIPOJIMBOM) OMACHbIX
XUMHUYECKUX BelleCTB, KaK MpPaBUJIO, OCHOBHBIM CpeJCTBOM 3allUThl JIOJel
SIBJSIETC WX 3BaKyalus M3 30HbI 3apa)KeHUs. B ycioBUAX ocCyliecTBIeHUS
3BaKyallUOHHBIX MEpPONPUSITHU aKTyaJlbHbIM CTAHOBUTCS BOINPOC O pa3Mepax
30HbI 3BaKyalUH.

C y4eToM pa3MepoB 30HbI 3BaKyal[UU ONpe/essieTCsl KOJUYeCTBO JIIOEH,
NoJJIeXKallluX 3BaKyallUd, COOTBETCTBEHHO, pACCYMUTHIBAETCS HeoOXOAUMOe
KOJIMYECTBO CUJI U CPEACTB [JiJIsl BbIBOZA (BbIHOCA) JIIOJEW, OKa3aBIIMXCS B 30HE
3apaXKeHMUs, JOCTaBKM UX B 6€30IMacHOe MECTO U IepPEBO3KU B MeCTa BpEMEHHOH
JIUCTIOKAL[ U H.

['paHuIbl 30HbI 3BAKYALlMU ONPEJENSATCA B COOTBETCTBUHU C IPaHULIAMHU
baKTUYeCcKOM 30HbI 3apaXKeHUsI - TEePPUTOPHUM, B IpefiesaX KOTOPOM
NpeBbIlIeHbl 3HAaYeHUs IpeJieibHO [JOMYCTUMOM KOHLEHTpAalLUHd ONacHOro
BelllecTBa. PasamMepbl pakTHUUeCKOW 30HBI 3apakKeHUsI 3aBUCAT OT 0COOEHHOCTeMN
aBapuy, MOIIHOCTHU UCTOYHUKA BbIOPOCA, yCJIOBUM MECTHOCTU U METEOYCJI0BUH [1].

B ycioBusxX BeleHUs aBapUMHO-cnacaTeJbHbIX pPaboT TpPaHUILBI
baKTUYeCKON 30HbI 3apaKeHUs OINpeJessIloTCS C HCI0JIb30BaHUEM JaHHBIX
XUMUYECKON pa3BeJKU CIel[MaJUu3UpPOBaHHbIX MoJpa3jiesleHui. B ycioBusx
Ype3BbIYalHON CUTyal MU C BbIOGPOCOM (IMPOJIMBOM) aMMHaKa U XJopa rJyOorHa
baKTHYeCcKON 30HBI 3apa)KeHUsl MOXKeT PaCCYUTBIBATbCA C HCIOJIb30BaHUEM
JlAaHHbIX HOPMATHUBHBIX JOKYMeHTOB [2, 3]. 3HaueHUe TJIyOUHbI GaKTUYECKOH
30Hbl 3apaKeHUs OINpeJeisieTcss C y4eTOM NPUPOAbI BellecTBa, IJIOLAAU
npoJivBa (MHTEHCMBHOCTH ra3000pa3HOro BbIOpoOca) U CKOPOCTH BeTpa.

C y4eTOM CKOPOCTH BeTpa OIpeiesisIloTCS yIJI0Bble pa3Mephbl CEKTOpPa, B
npejesax KOTOpPOrO0 pacnpocTpaHsieTcsl O06JIako 3apa)KeHHOTO BO3/yXa.
[IporHo3Hass 30Ha 3BaKyalMud OrpaHUYMBAETCs TCpaHULLAMHU  CeKTopa
pacnpocTpaHeHUsl TMOTOKa OMNAacHOW TMpUMecM U 3HAYeHUEeM TJIyOUHBI
bakTHUeCcKOW 30HBI 3apaXKeHWsI B Mpejesax cektopa. [Ipy oTcyTcTBUH BeTpa
WJIU B YCJOBUSX HEBO3MOXXHOCTH YETKOTO OMpefesieHUs] HalpaBJeHUs
pacnpocTpaHeHus MOTOKA 3apaXKEHHOT0 BO3/yXa GpaKTHUeCcKast 30HaA 3aparKeHHUsI
nporLosupyercsa B ¢$opMe Kpyra pajUdycoM, pPaBHbIM 3HAaYe€HUIO TIJIyOUHBI
baKTHUeCcKOU 30HbI 3apaXKeHUs.

K ¢axkTrhyeckol 30He 3apakeHUs NPUMBbIKAET 30HA BO3MOXKHOIO
3apakeHHus1. B COOTBETCTBUM C pasMepaMH 30HbI BO3MOXXHOTO 3apaKeHHUs
OmMpeJle/IAIOTCA  TPAaHUIBI  30HBI  OLEIJIEeHWs, B  IpeJesax KOTOpPOM
OTPaHUYMBAETCS MepeMeleHUe TPAHCIOPTHBIX MOTOKOB U OT/e/IbHBIX JIHIL.

JIMTEPATYPA
1. Kotos, I B. UpesBblualiHble CUTyallud C BbIOPOCOM (MPOJIMBOM) OMNaCHbIX
XUMHUYECKUX BeIeCTB: HCHOJb30BaHME 3aBeC MNpPH JIMKBUAALMU MOCAECTBUN
moHorpadusa / I. B. Kotos. - Munck : KUY, 2015. - 232 c.
2. UHCTpyK1Ms MO pacyeTy CUJ U CPeACTB JJIs1 OCTAaHOBKH BOJASIHBIX 3aBeC NpHU
JUKBUAALUM TMOCAEJCTBUN Ype3BbIYAaWHBIX CUTYyallMid, CBS3aHHbIX C BbIOPOCOM

~ 38 ~



(nposiuBoM) aMMuaka : yTB. M-BoM 1o 4pe3Bbl4. cuTyauussMm Pecn. Besnapych
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YAK - 629.014.8

OCOBJIMBOCTI TACIHHSA MOXKEXI TA PATYBAHHSA JIIOJIEA
Y BUCOTHHUX BYAIBJIAX

Bacuav KPUILITAJIB, flmump @E/JOPEHKO, kaud. icmop. HayK,
Onexkcandp 6OI'OMOJIOB,
Yepkacvkull iIHcmumym nodcexcHoi 6e3neku imeHi I'epoise Yoprobusas HY1]3 Ykpainu

Y 3B'A3Ky i3 3HAYHUM 3pOCTAHHSM OOCATIB BUCOTHOTO OY/iBHUI[TBA
npobJieMa MOXeXXHOI 6e3MeKH XMapo4yoCiB HabyBa€e 0COOJIMBOI aKTyaJIbHOCTI i
roctpoTu. OCOBGJMBICTh MOXKEXHOI HeOe3NeKu Ui JAeN, 0 3HAXOAAThCH Y
BUCOTHUX OYAiBJSAX, MOJIITAE B TOMY, L0 B MOPiBHSAHHI 3 MaJIOIOBEPXOBUMHU
OyiMHKaMU TyT 3HA4YHO YCKJIAJHIOETbCS eBaKyallisl JI0Jiel, a TaKoX 3pOCTa€
CKJIQJHICTb 60POTHOU 3 OXKEKAMU.

BucoTHi OyziBai B cuiy cBO€i cnenudikd MawTb BeJIMKY CTYIiHb
NOTEeHLiMHOI MOoXeXHOoi Hebe3NeKW B MOPIBHAHHI 3 OyJiBJSIMH HOPMaJsbHOI
I0OBEPXOBOCTI.

XapakTepHi noxexi B Pocii Ta YkpaiHi:

1. noxkexxa B roteJii «Pocisg» 25 smoToro 1977 poky. Bcboro Ha noxexi B
rotesii «Pocis» 6ysio BpsaToBaHo moHaj 1000 oci6, 42 jOJUHU 3ardHYJ/IH, 52
JIIOIVHY, y TOMY 4ucli 13 moXKeXHUX, ofepaau TpaBMu. Ha micie noxexi 6y.10
KWHYTO CWJH i 3acobu MockBu i MockoBcbKoOi o6JsacTi - B uiziomy ao 1400
CHiBpOOITHUKIB MOXKeKHOI 0XOpoHH, 35 aBTOLMCTEPH 3 BoJ010, 61 aBTOHAcoc, 19
aBTo/ipabuH. Ha racinHs 6yJio nojsaHo 97 BoASHUX CTBOJIIB.

2. 3aTshxHa noxexxa Ha OctaHKiHCbKiM TesieBexi 27 cepnHa 2000.

3. BeJIMKa M0KexKa Y BUCOTHOMY XUTJIOBOMY 6yaAMHKY M. Ozeca.

B paHuii yac B YkKpaiHi crocTepiraeTbcs Halbisbila KOJU-HEOYAb
3adikcoBaHa WMOBipHicTb 3arubesi Jrwoged npu noxexax - 0,0001 Ha ogHy
JIOVHY B piK.

[Ipu nmoxkexkax y BUCOTHUX OYJiBJfIX Bifj0yBa€TbCSA CUJIbHE 3aJHWMJIEHHS
CXOZ0BUX KJITUH | NpuUMillleHb, WIBUJKEe MOIIMPEHHA BOTHIO. Y LUX YMOBax
raciHH{ TMOeXi Ta eBaKyallifl JloJed 3 BepxHiX NOBepXiB BUKJMKAE BeJIHUKI
TpyAHoui. HasfiBHIi B pJaHWKA dYac TOXeXHi TeXHi4Hi 3acobu i cucremu
NPOTUIOKEXKHOTO  3aXUMCTy BUCOTHHUX OyJiBesJb He [OBHOI  Mipoto
3a/I0BOJIbHSIIOTL ~ BUMOraM [0  MNPOTUIOXKEXHOI  6e3MeKh  BUCOTHUX
OyZiBeJib,TOMy BJIOCKOHAJIEHHH IX KOHCTPYKLiI Ta mifBUILeHHS ePeKTUBHOCTI iX
3aCTOCYBaHHA € Jiy»Ke BaXXJIMBUM 3aBJaHHSAM.

Jlo yrcaa npo6Jem, 1110 BAHUKATh NPU OyIiBHUITBI BUCOTHUX Oy /liBeJIb,
1110 MOTPeOYITh 060B'I3KOBOT0 00JIiKYy, pO3rJsiAy i BUpillleHHs, CJiJi BiHeCTH
HaCTYIIHI:
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- MOXKJIMBICTb BHUKOPUCTAHHS 3 METOI IIOXKEeXOraCiHHA BHYTPILIHbOTO
IPOTHUIOKEKHOT0 BOJONIOCTAYaHHS Ha eTani 6y1iBHUI[TBA;

- IMOBIpHICTb BIIJIUBY Hebe3neuyHUX GpaKTOpiB moxexi Ha J101el;

- HAyKOBe OOI'PYHTYBaHH 3abe3nedyeHHs 0KeXHO0I 6e3MeKH;

- HEIIPUINIYCTUMICTh BIJXWJIEHHA BiJ, 3aTBEpPKEHUX NMPOEKTHUX pillleHb i
3MiHU iX y mpoueci OyAiBHUITBA, TOMY-10 NPU OBIPYyHTYBaHHi 3abe3neyeHHs
MOXKEKHOI 6e3MeKH 0NMYyCKAETbC BUKOPUCTAHHSA JiQTIB A/ CKOPOYEHHS 4acy
eBaKyallil, He3Ba>Kal4yM Ha Te, 1110 IpaKTHUKa raciHHA Ta iICTOpPid MOXKeX He TIJIbKU
y BUCOTHUX OYAiBJISAX, ajle i B Oy/iBJISAX MiJBUIIeHOI MOBEPXOBOCTI, CBITUUTH PO
HeOo/IHOPa30Bi BUNAAKU 3arubesi aro/eil B JipTax y pe3yabTaTi BIVIMBY Ha HUX
Hebe3neyHux PaKTOPiB Moxexi, naJjiHHA JidTiB 3 TpariyHuM pe3yJbTaToOM (K
NPUKJIAJ MOXXHa NMPUBECTH MoXKexKy Ha OcTtaHKiHCbKiM TeseBexi B 2000 pouj,
IIPU BUKOPHUCTAaHHI JiipTa 3arMHYJIHM [IBOE MOKEXHUKIB | eBAKYNOBaHUX);

- oprasisalnjii i TAKTUKHU raciHHs BUHUKJIMX [0XKeX Y BUCOTHUX OYAiBJIAX;

- BiICYyTHICTb CyX0Tpy6iB i HacOCiB-NiABUIYBayviB;

- BIJICYTHICTb aBTOMATUYHUX YCTAHOBOK IOXKEXHOI CUrHaJi3alil, L0
306iJIbIIYE Yac BUSIBJIEHHS Ta PO3BUTKY MOXKeXi;

- BIICYTHICTb aBTOMAaTUYHUX YCTAaHOBOK I102K€KOTaCiHHS;

- Bi/ICYyTHICTb a/IbTEPHAaTUBHUX LJISIXiB eBaKyallii po6040ro nepcoHaly;

Jlo 4yucna mnpo6seM, L0 BUHUKAIOTb NpPU eKCIyaTalii BUCOTHUX
KUTJIOBUX OYAUHKIB, 110 MOTPeOYTb 0O0B'SI3KOBOT0 O0O0JIiKy, pO3TaAday i
BUPIILIEHHS, CJIiJ| BIAHECTHU HACTYIIHI:

- IOPATYHOK JIIOJiled 3 BEPXHiX IOBepxiB 3a /JONOMOrOK aBTOJApPaOUHU
NpPaKTUYHO HEMOXXJMBO, TOMYy 10 HaWBullA aBToJpabuHa - 100 meTpiB. ¥
rapHizoHax OPC 1|3 cy6'ekTiB YkpaiHM B OCHOBHOMY Ha O30pO€EHHI € MOXKEXHi
aBTOApPabMHU 3 MaKCHUMaJbHUM BUJILOTOM cTpisim 30 i 50 meTpiB, Takox cJif
BpaxyBaTH, 1110 BifnoBigHo /0 BUuMor Hakasy Ne 312 MHC Ykpainu Big 07.05.2007
poky «IIpo 3atBepxeHHs [IpaBusia 6e3meky npaii B opraHax i migpo3szgiziax MHC
(yacTvHa nepiua g Oigpo3/iiiB AeprKaBHOI MOXKEXKHOI 0XOPOHM )» MpaljloBaTU Ha
aBTO/ApabMHi (aBTOMiANOMHHUK) NPU LIBUAKOCTI BiTpy MoHa 10 M / ¢ 3a60pOHEHO;

- IOTiK eBaKyHMOBaHMX 3 OCHOBHMX LUIAXIB eBaKyalii AyXe BeJUKUH (SK
NPaBUJIO, Y BUCOTHUX OYAiBJSAX MOXKYTb OJHOYACHO TepebyBaTH 6siM3bko 1000
0Ci6), 3JIMTTS JIIOACBKUX MOTOKIB Ha IIsSXaX eBakyalii Ay»xe Besiuke. [Ipy Takii
BeJIMKIM KIJIbKOCTI eBaKyHMOBaHUX YHUKHYTH MAaHIKHU | TUCHABU NPOCTO HEMOKJIUBO;

- TAKTUKO-TEXHIYHI XapaKTEepPUCTUKU IMOXKEXKHUX HACOCIB, BCTAHOBJIEHUX
Ha OCHOBHUX IOXEXKHUX aBTOMOOIJIAX, HE [03BOJIAATh MOAATH BOJY Ha BEPXHI
MOBEPXM VIS 1[iJIel MOXKeXKOraciHHS, 0 TOTO X IpPH MiJBUILEHH]I TUCKY OiJbllie
10 aTM. HanipHi NOKeXHI pyKaBU MOXXyTb IPUWTU B HENIPUJATHICTb.

CuTyauid, mo ckjaajsacd B YKpaiHi 3 NPOTHUIOXKEXKHOTO HOPMYBAaHHSA
O0e3MeKH JiloJlel BMMara€ HOBUX ifed, migxoAiB i TexHiuYHUX pimieHb. OJHUM 3
FOJIOBHUX TMPHUHLMIIB MPOTUIOXKEKHUX HOPM Ta BHUMOI T[OBUHEH OYTH
npiopuTeT 6e3NeKH JOJeH fK Jep>KaBHOTO 3aBJaHHf, HeoOXijHa MeToJHKa
opraHisanii npoBeJeHHS pPATYBaJbHUX POOIT I TAKTHUKMU TaCiHHA NOXKeX Yy
BUCOTHUX OYAiBJSX.

JIITEPATYPA:
1. Knimymiin H. I, KonoHoB B. M. l'aciHHS moXex B OyAiBJASAX MHiJBUILEHOI
noBepxoBocTi. M.: Ctporusaat, 1983.
2. Poutoypns C. M. XosameBHikoB B. B. Besneka eBakyaunii Jrwojed 3
6araTonoBepXxoBUX OyAWHKIB. [lepcieKTUBHUM aHANITUYHUY orasaa. M., 1979.
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3ACOBbH SMEHIIEHHA BIIVIUBY IIPOAYKTIB TOPIHHA
HA PATYBAJIbHHUKIB I YAC TACIHHA MOZKE?KI B EKOCUCTEMAX

AHOpiii KY3HK, 0-p c.-e. Hayk, npoghecop,
JIvsiscbkull depacasHull yHisepcumem b6e3neku xummedisaibHoCmi,
Apmem BUYEHKO, kaHO. mexH. Hayk, doyeHm,
lzop HO?KKO, kaud. ned. Hayk, [lenuc JIATHO,
YepkacvKkuli iIHcmumym nodcexcHoi 6e3neku imeHi I'epoise YopHobusas HY1]3 Ykpainu

[Ipo6sieMa OXOpPOHHU JIiCiB BiJi MOXeX - OJAHA 3 HAWCKJIQJHILIUX, 110
BUPIlIYIOThCS NpaljiBHUKAMHU JIiICOBOTO rOCNO/JapCTBa, AKi 3AIHCHIOI0Th QYHKIIiI 3
3aXMCTy JICIB BiJ IOXeX, a y BUMNAAKY IX BUHUKHEHHS - JIIKBIJJOBYIOTb, Yy
6isb1IoCcTi BUNAAKIB crnisibHO 3 migposzisamu JICHC Ykpainu[1l]. OcobsuBo 1ie
CTOCYETBHCA BECHAHO-JIITHBOTO C€30HY. 3TiIHO 3 AaHUMHU [lepKaBHOr'0O areHTCTBA
JicoBUX pecypciB Ykpainu 3a 2019 pik ctanoca 1261 sicoBa noxexa, Ipu LjbOMY
6yJs10 3HUIIeHO Oisbie 1000 rekTtapis JiiciB. [IopiBHSIHO 3 monepeAHIMHU pOKaMH
CYTTEBUX TEHJEHLINM [0 3HWKEHHS KIJIbKOCTI MOXeX, He CIOCTepira€Thes.
['padik npexacraBsieHo Ha puc 1. KinbKicTb sicoBUX oXexX B YKpaiHi [3].

KinbKicTb noXeXx
2500

2000

1500

1000 -

n E
0 - I I I I

2015 2016 2017 2018 2019

B KinbKiTb NOXex

PucyHok 1 - KiJibKiCTb J1iCOBUX NTOXeX B YKpaiHi

[ToripmieHHa cUTyaLnii LOAO JIICOBUX IOXeEX CTOCYETbCA He TUIbKHU
Ykpainy, ocb Hanpukaazg B 2019 poui y Cubipi, npoTSrom poky 6yJsio 3HHUILEHO
613bKo 11 MJuH ra Jicy. ABcTpaJid - ctaHoM Ha civeHb 2020 poky BHacJ/iJIOK
MOXKEeX 3ropijio 6JM3bkKo 6,3 MijJibilOHa rekTapiB JiciB. Takox He MeHIIe 6yJO
3aBAaHo 30UTKiB bpa3suiii. [cHye AyMKa, 1[0 IpUYKMHA [Ji1S1 BCiX O[jHA — AiJIbHICTD
JIIDJCTBA, siKe BUPYOYE JiicH, UM caMUM NpoAykKye Bce 6inbuii Bukugu CO2 B
noBiTp4. Lle Bce BUK/IMKAE NiJABUIeHHA TeMIIepaTypy Ha IJIAHETI 1 9K HaCai0K,
MaclITabHi MOXexi.

OkpiM 11bOTO OCOOJIMBY yBary aBTOPHM XOTIJIM 3BEPHYTH Ha MOXeXi fAKi
BUHUKAIOTb B 30Hi BiguykeHHA. B 2019 poui no6sun3y cMT [losicbkke BUHUKIIO
3aropsiHHS TpaB'siHOro HacTuy Ha miowi 10 ra. 3], Ha w@AcCTd 3aBASKH
npodeciitnum fiam JICHC Ykpainu noxkexxy 6yJio JIOKaJi30BaHO Ta NPUHUHSATO
3aX0/M LO0/L0 11 pO3MOBCIOIKEHHH.
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Yepe3z mnoxexy B Jici aTMocdepa HANOBHIETbHCA 3a0pPyAHEHUMH
NpOAYKTaMU NipoJii3y MaTepiajiB, ByIJIEKUCAMUM ra3oM, a KUCEeHb - BUrOpsdeE. Y
NOBITPA NOTPAIJIAIOTH LIMATOYKH CaxXi, AKI CKJIaLal0ThCA 3 YaCTUHOK HEIIOBHOTO
3ropsAHHA JepeBa 1 ByrJekucaoro rasy. CTOCOBHO MHOXeX B JICI AKUHU
3abpyiHeHUH paJlioHyKJijJaMy, TO TyT, pa3oM 3i ILIMAaTO4YKaMH MNPOAYKTiB
ropiHHA BiI0OYBA€EThCA i Mirpaliis paAgioHYKJi/iB, 110 B CBOIO Yepry 3a J0MNOMOTr00
NPUPOJHIX YAHHUKIB PO3HOCUTH YAaCTUHKHU HA BeJIMKI BiZICTaHI, 10 NPU3BOAUTH
Jl0 30i/IbIIeHHS paAialiiHOTo POHY Ha TEPUTOPIi KpaiHU.

Jlns mpoBeJieHHS1 3axO0/liB, MOB’SI3aHUX 3 OCAKEHHSM pPaioaKTHUBHUX
XMap, NWJy Ta aepo30JiB MijJ 4Yac MOXeX y JiCOBiM MicueBoCTi (mepeBakHO
HU30BUX), B 30HI paZioakTUBHOro 3abpy/HeHHs, B MiApo3Ainax OnepaTUBHO-
pATyBasibHOI cay:6u nuBiibHOro 3axucty (OPCL3) ACHC Ykpainu HasiBHI
TeXHiYHi 3acobu - TMepeHOCHI MOoXeXHi CTBOJM, TypOiHHI Ta MUIMHHI
po3nuJBayvi, IKi MOXXHa 3aCTOCOBYBAaTHU Oe3MOCepe/HI0 IiJi Yyac MpOBeJeHHSA
3aXo/[iB, MOB’'I3aHUX 3 JIIKBi/lalli€l0 TOXKEXK.

[IpoBiBLIM aHaJi3 ICHYHOYMX METOJIB Ta MNPUCTPOIB [JA OCa[KEeHHH
PaAloaKTUBHOIO aepo30Jil0, NUJIY Ta 3pOIIeHHA MOBEpPXHI MmiJ 4Yac HU30BOI
NOXeXl B 30HI BiAYyXeHHd, BCTAHOBJIEHO, W0 BCi HAadABHI B IOXEXHO-
pATYBaJIbHUX MiZpo3/iJax NPUCTPOI Ta METOJUKH iX 3aCTOCYBaHHS epeKTHUBHI
TiJIbKM NpPHU JIOKaJIbHOMY BUKOPUCTAHHI, @ caMe MiJi 4ac pobOTHU MOXKEKHOro 3i
cTBOJIOM. |, BiimoBifHO, BiZicyTHi 3aco6H, 1110 3MEHIIYIOTh BIJIMB PaJli0AKTUBHUX
aepo30JIiB MiJ Yac MoKexi Ha 0COO0BUM CKJIaJ, 1110 33/IiTHUN Ha HACiHHI MOXeXi.
TaKUM YMHOM, BOAYAETHCSA HEOOXiJHUM po3po6Ka TaKKX 3aC00iB

JIITEPATYPA
1. Kysuk A/, Jlarno [A.C. Kuzyk, A, Lagno, D. (2019). Ocob6siuBocTi npouecy
JKBifanii noxexi y 3abpyAHeHUX paJliOHyK/JIijlaMy Jiicax Ha TepuUTOpii 30HU
BiguykeHHs. [loxkexxHa 6e3mneka. 2019. N234. 47-53.
2. http://dklg.kmu.gov.ua/forest/control/uk/publish/article?art_id=118927&c
at_id=118926 (/lep>kaBHe areHTCTBO JIiCOBUX PeCYpCiB YKpaiHu).
3. https://www.dsns.gov.ua/ua/Nadzvichayni-podiyi/91823.html
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PO3POBKA AJITOPUTMY IJEHTU®IKAILIl MEPEAYMOB IOIIMPEHHA
HA/ZI3BUYAMHUX CUTYALIIA YHAC/IIJOK HAKOIIMYEHHA IKIAJIUBUX
PEYOBHH HA XIMIYHHUX OF’EKTAX

Baaenmuna JIOBOMYEHKO, kawa. xim. HAyK, C. H. C., doyeHm,
Bikmop CTPI/IELIb, 0-p mexH. HayK, C. H. C.,
HayioHnasnvHull yHisepcumem yugiibHo20 3axucmy YKpaiHu

3HayHy 4YacCTKy Ha/J3BUYaMHUX CUTyalid, 10 BUHUKAKTbL B CBITI,
CTAaHOBJIATb HAaJ3BUYaMHI CUTyalil TeXHOTeHHOro XapakTepy. BoHM MOXyTb
OyTHU CIPpUYMHEHI IK TEXHIYHUMH, TaK i opraHisauilHUMU NpuyMHaMu. B cBoto
yepry, YUHHUKM BUHUKHEHHS Ha/I3BUYaUHOI CUTYyalil MiCcLleBOro Ta 06'€KTOBOTO
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pPiBHIB MOXYTb BKJIOYaTH sK 0Oe3locepeJHbO aBapilHi cuTyanii Ha
NiAMPUEMCTBAX, TaK I MOCTYNOBe HAKONHW4YyBaHHA HACHIJKIB HaJA3BUYaUHUX
CUTYyallill 06’€KTOBOTO PiBHSA Ta He KaacupiKOBaHUX HaJ3BUUYAWUHUX MoK [1]. B
yMOBaX BeJIMKUX BUPOOHUITB iCHYE MOKJIUBICTb CTBOPIOBATH MiJAPO3AiaU AJs
CBOEYACHOTO TMoNepe/keHHS NOJiOHUX HAA3BUYAMHUX CUTyallid, TOAi {K
MaJIOTOHHaXXHI BUPOOHUIITBA, BOYEBHUJb, I030aBJeHi Ijiel MOXJIUBOCTI [2].
IcHylOUM MeTOAM momnepePKeHHS HaJ3BUYAMHUX CUTYALlid 4acTO € CKJIaJHUMHU,
NoTpeOyIOTh 3a/lydeHHS CKJIaJHOro O00JlaflHaHHS, CHeliaJbHAUX HaBHUYOK
nepcoHasay Ttowo. [Ipy nboMy OAHUM i3 aKTyaJlbHUX MUTAaHb HAa CbOTOJHI €
po3poOKa iHXXEHEpHO-TEeXHIYHUX MeTOJIB MoNepe>KeHHS HaJA3BUYalUHUX
CUTyallil Ha XiMiYHUX 06’€KTax MaJIOTOHHa>XHOTO0 BUPOOHUIITBA. CKJaZ0BOIO
BUpillleHHA Iiiel Mpo6JieMH € po3pobKa ajroputMy igeHTudikalii nepegyMmon
NOLIMPEHHS HAaJ3BUYaMHUX CUTyallid yHAC/AiJOK HAaKONWYeHHS WIKIJJIUBUX
peYOBUH Ha XIMIiYHUX 00’€EKTAx B paMKax MeTOAy NonepeKeHHS Ha/l3BUYalHUX
CUTYyallill Ha XiMiYHUX 06’€KTax MaJIOTOHHA)>XHOT'O BUPOOHMIITBA, 1[0 BUCTYIMAE
METOIO0 JaHOT'0 AOC/Ii/I>KEHHS.

Ha npuknaai BUpo6GHUIITBA MiKpochepHUYHOTO  aJOMOCUTIIKATHOTO
kaTtaJsizatopa [3] (puc.1) 3anponoHOBaHO aJropyuTM igeHTUdikalii nepegyMmoB
NOUIMPEHHs HaJ3BUYAaWHUX CHUTyallill YHAC/AiJOK HAaKOMHW4YeHHs Hebe3NeyHUuX
pPEeYOBUH Ha XiMiYHUX 00’€KTaX, IKUM B 3araJlbHOMY BUTJISAZli IpeJCTaBJISIE COOOI0
HAaCTYIHY NOCJiIOBHICTb Jil:

1. IgeHTudikaliga eTamniB TeXHOJIOTIYHOTO MpOLiECy MaJOTOHHAXXHOTO
BUPOOHUIITBA, HA IKUX MA€E MicClle BAKOPUCTAHHS MIKiJJIMBUX PEYOBUH

2. InenTudikanisa KiHIEeBOI KiJIbKOCTiI MIKiAJMBUX PEYOBHH HA KOXKHOMY
eTarni TeXHOJIOTiYHOTr 0 NpolleCcy MaJOTOHHAKHOTO BUPOOHUI[TBA.

3. BusaHaueHHs1 CyKynHOCTi KoedilieHTiB ifeHTUdiKalii Hebe3neKu Js
KOXHOI [JIJIAHKU TPYHTY, 10 BIANOBIJA€ NEBHOMY eTally TeXHOJIOTIYHOro
NpoIecy MaJOTOHHAXKHOT'0O BUPOOHULITBA [2, 4].

4. Bu3sHayeHHs CyKynmHOCTiI KoedilieHTIiB ifeHTUdikaLii Hebe3neku s
KO>KHOI JIIJITHKW TPYHTY B Me»ax 30HU BIJINBY MaJIOTOHHa>XHOT'O BUPOOHULITBA

5. BusHaueHHsi koediunieHTy (-TiB) ifeHTudikauii Hebe3neku
pedepeHTHOro (-HUX) 3pa3ka (-KiB) FPYHTY.

6. IlopiBHIHHSI OTpUMaHUX 3HaueHb KoeQilieHTIB ifeHTHUPikaLil
Hebe3leKU MK CO00H0 B MeXXax KOXHOI [AiJITHKU TPYHTy, L0 BiJgmnoBizae
NeBHOMY eTamny TeXHOJIOTiYHOro Mpolecy MaJIOTOHHAXHOTO BHPOOHMI[TBA Ta
BUABJIEHHS MOXXJIMBUX BIJIXUJIEHbD.

7. llocnifoBHe TOpPiBHAHHA OTPHMMaHUX 3HayeHb KoeQilieHTIB
ifenTHdikanii Hebe3meKHn B Mexax KOXHOI JiJITHKA TPYHTY, L0 BiJnoBigae
IIEBHOMY eTaly TEeXHOJIOTIYHOTO MpOoLleCy MaJIOTOHHAXKHOTO BUPOOHMIITBA 3
kKoedinieHTamMu ifeHTUiKallii HEOe3MeKHU /s KOXKHOI JVISTHKH TPYHTY B MeXKax
30HM BIUVIMBY MaJIOTOHHaXHOTO BUPOOHUILITBA Ta BUSBJEHHSI MOXJIUBUX
BiJIXWUJIEHD.

8. IlopiBHAHHA OTpHMMaHUX KoeQilieHTIB ifeHTH}IiKaLil HebOe3MeKu B
MeXax KOXHOI AIJIAHKU FPYHTY, 10 BiANOBIZA€E IEBHOMY eTaly TEeXHOJIOTIYHOIr 0
npoLecy MaJOTOHHA>KHOTO BUPOOHHUILTBA 3 KoedilieHTOM (-TaMH) ifeHTUPiKaLil
Hebe3MeKU pePpepeHTHOro (-HUX) 3pa3Ka

(-xiB) rpyHTY.
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9. IpmenTudikalisd nepeAyMOB INOLIMPEHHS HaJ3BUYAWHOI CcUTyalili Ha
06'ekToBOMY (eTanu 6, 7) 4yu MicueBomy piBHi (eTanu 7, 8).3anpoHOBaHUM
aJropuT™m igeHTudikanil nepegyMOB NOUIMPEHHS HAJ3BUYAMHUX CUTYallil
YHaCJiJOK HaKOMWYEeHHS UIKiJAJMBUX pPEYOBUH HA XiMIYHUX OO'€KTax He
nepejibayae crneljaJibHUX 3HaHb, JIOPOTOro OOJIAaHJAHAHHSI Ta € MPOCTUM Y
BMKOHAHHI Ta He NOPYLIyE J0JAaTKOBO €KOJIOTiYHYy 6Oe3neky TepuTtopii. lleu
aJITOPUTM anpboBaHO Ha OKpeMUX OO0'€KTax Ta 3alpoONoOHOBAaHO [0
BUKOpUCTaHHA npauiBHukamu JJCHC Ykpainu.

ITpHTOTVEAaHHA 3 CHIIKATY- IIpETOTVEaHHA POIIHEY
TIHOH pOZEHHY Al(S04): 2 AIOH)s, H2504
WNa:0*n 510:

Ocagxerns Ta GOpMVEAHHA
Earamizaropa

!

Moxpa obpodEa Ipaaya

l

Cymi=eeE, OpoKaTHEaHHEA

}

Bigcie HEKOHOHIIHHHER TPaHyI Ta
OTPHMAHHA TOTOROTO KATATIZATOPA

!

DracyeEaHHA KaTamizaTopa

:

TpaBECIOpTVEAHHA KATATiZaTopa

PucyHok 1 - [I[pyuHIUNOBa TEeXHOJIOTiYHA CXeMa OTPUMaHHs MiKpochepUuHOoro
AJIFOMOCUJIIKAaTHOTO KaTaJjizaTopa.
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YAK 004.942

MEPCIIEKTUBH PO3BUTKY TA BIPOBA/PKEHHSA BIM-TEXHOJIOTII
Y COEPI HUBIVIBHOTI'O 3AXUCTY

Pycaan MEJIBHUK, kaHO. mexH. Hayk, doyeHm,
Oavea MEJIBHHUK, kaHd. mexH. HayK, c. H. c., [lenuc HOBOCA/],
YepkacvbKkull iHcmumym nodcexcHoi 6eaneku imeHi I'epoie YopHobuasa HY1]3 Ykpainu

Ha cborogHi po3pobka Ta BukopuctaHHs BIM-TexHosorih B YkpaiHi
3HAXOAWUTHCA Ha JyXe HU3bKOMY piBHI Ta He Ma€ HOPMAaTUBHO-IPAaBOBOTO
nigrpyHTs. ToAi K B iHIIKMX pO3BUHYTHUX KpalHaX JaHUW HanpsM iHpopManinHuX
TeXHOJIOTiM yCHIlIHO BUKOPUCTOBYETHCS BKe Oinblie 15 pokiB Ta MWBUAKO
PO3BUBAETHCA 3 IJI00AJIbHUM BIPOBA/IXKEHHSM y MPOEKTYBAJIbHUM cekTop [1].

BIM (Building Information Modelling) BukopuctoBye 3D Mojet0BaHHSA
BCiX eTamiB Ta mpoleciB JJisi po3poOKH MPOEKTIB OyAiBesb i cnopyj, 10 Aa€
3MOTy BUSIBUTH W YCYHYTU MOMHUJIKW Nepej MOoYaTKOM OyJliBHUITBA. 3aBYacHe
BUSIBJIEHHSI «KOHQJIIKTIB» MiXK MeXxaHIYHUMH, eJIeKTPUYHUMH, CAHTEXHIYHUMH,
NPOTUNOKEXKHUMU CUCTEMaMU Ta OYyZiBeJbHOKW CTPYKTYPOI 3MEHIIyE 4YacoBi
paMKu OyIiBHUIITBA Ta NPOBeJEeHHS MOHTAXy iHXXeHEepHHUX CUCTeM. 3a JaHUMU
MI>XKHapOAHUX MIPOEKTHUX KOMITaHin YIPOBa/»KEHHA TEeXHOJIOTIMN
iHpopmaniiHoro MojestoBaHHA A03BoJua0 A0 40 % 3HU3UTH TMOMHUJIKH B
NPOEKTHIM AokyMeHTauil. Lli TexHoJiorili KapAuWHaJbHO 3MIHKOIOTH MHiAXiJ A0
NpPOEKTYBaHHS, OyAiBHUITBA Ta eKclJyaTalnii 6ygiBeab 1 00'ekTiB
iHbpacTpyKTypH, 1110 JoNoMarae NpuiMaTH OiJibIl OGIpyHTOBaHI pillleHHS Ta
MiJBULLYBATH IPOAYKTHUBHICTb IPOTATOM YCbOT'0 YKUTTEBOT'O LIUKJIY IIPOEKTIB.

BIM-mogentoBaHHA g OyZiiBesbHOI cdepu CTae BXe HeBiJg EMHOIO
yacTuHowo. [Ipo Oyab-AKi mpouecu, 1o OyAyTb Bifj0yBaTHUCA BXe Yy 3BeJeHid
OyniBii, MoOXHa Ji3HATHCS, BHUKOPUCTOByHOYU TexHoJsorito BIM. Ile
O0OYMOBJIIOETbCA IepeHeceHHAM B LIUQPPOBUM MaclWITadb ycCix 3HaHb IMpPO
MaTepia/id, TEXHOJIOTIYHOCTI THUX YM IHIIUX Oy/liBeJIbHUX pillleHb, a TaK0X MPO
KJIIMAaTU4YHI YMOBH, IHTEHCUBHOCTI eKcmyaTanil Towo. Tak K JaHa TeXHOJIOTisd
3aCHOBaHa Ha 3aCTOCYBaHHI TOYHOI MPOEKTHOI iHdopMalii Ha KOXKHOMY eTari
OyAIBHUILITBA, TO y BEJHUKUX i MaJIUX NPOEKTHUX CUCTEMAaX HEMHUHYYUM €
3aJly4eHHA KIJIbKOX TPyl apxiTeKTOPiB, NMPOEKTYBaJbHUKIB, KOHCTPYKTOPIB,
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iHKeHepiB, BUPOOHMKIB, MNiAPSIAHUKIB, OYJiBeJbHUKIB - 1 NUTaHHSA PO
ynpaBJiiHHA iHopMalli€to i opraHisaliii criJibHOI po60TH MOCTAE BKpaK rocTpo.

B pob6oti [2] mpexcraBieHa cxema eTaniB nobyzosu BIM-mopeni, mo
JI03BOJISIE HAa MOYATKOBiM CcTajlii BUABJATU MOMUJIKU B NPOEKTYBAHHI Oy/iBJIi
(moTpuMMaHHS BUMOT MOKEXHOI 6e3MeKu [0 eBaKyallilHUX IJISAXiB Ta BUXO/IB,
NPOTUMOKEXHUX [epellKos] Ta IiH.), IHXKEeHepHUX CUCTEM Ta CUCTEM
IPOTUIIOKEKHOTO 3aXUCTy Ta IiHWI MNpo6JyieMH O06'€KTa 3aXUCTy, a TaKOX
NPOTrHO3yBaTH THUMYACOBI, BApTiCHI Ta peCypCcHi BUTPATH i B pa3i NoTpebu BXKUTHU
3aX0/[ Y 110/10 YCYHEHHH 3ayYBaXKeHb.

[Ipuknana BIM-Mozesi iHXKeHEpHUX MepeX Ta KOMYHiKallil BUpOOHUYOT O
niAPUEMCTBA NIpe/iCTaBJIeHUN Ha puc. 1.

PeBouto1iiiHi 3MiHM BiiOYBalOTHCS 110 BCbOMY CBITY. [IOTY>KHICTh XMapHHUX
TEeXHOJIOTiM, aBTOMaTH3allis, iHTepHeT, BeJIMKI JaHi Ta IHIII TeXHOJIOTI4Hi
JIOCATHEHHA 3MIHIOIOTh Hallle XXUTTS, CaMe TOMY YKpalHa TaKO» IIOBUHHA «WATH B
HOTY» 3 IMMM llepeJOBUMHU TEXHOJIOTIAMU. AJP)Ke Cy4YaCHICTb BUMara€ aKTUBHOI
y4acTi B  JOCJHi[)KeHHsX, po3poblii Ta  BOPOBa/PKEHHI  TEXHOJIOTIH
iHpopMaliiHOrO MOJIe/JIIOBaHHS, 1[0 /[A03BOJISIIOTh MNPOBOAUTU ePeKTUBHUU
aHaJ1i3 yCix NPOEKTHUX pillleHb Ta 3a6e3Meuyl0Th Oe3MNeKy OyAiBesb i ciopya mij
yac iXHbOI eKcIIyaTalii.

<1z

Pucynok 1 - BIM-Mopenb iHXXeHepHUX Mepex Ta KOMYHIKalili BUPOOHUYOTO
NiAIPUEMCTBA
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YAK 614.843/083

A0 INIATOTOBKHU AOC/IIAKEHD HAINIPHOI'O MOZKEAKHOTI'O PYKABA
HA BU3HAYEHHSA CTATUYHOI MILITHOCTI

Cepeili HABAPEHKO, kaHO. mexH. HAYK,
l'ennadiii YEPHOBAH, kaHd. mexH. HayK, doyeHm,
HayioHasvHull yHisepcumem yugiibHo20 3axucmy YkpaiHu

Cy4yacHMH pPO3BUTOK NPOMMCJIOBOCTI XapaKTepU3yETbCA 3aCTOCyBaHHAM
Ta PO3LIUPEHUM BUKOPUCTAHHAM KOMIIO3UTHUX MaTepiasiB, 10 CKAaAATHCA 3
eJacTOMIpHOI, 30KpeMa TIyMOBOI, MaTpHUIll Ta pPI3SHOMAaHITHOrO KOpPJHOIO
nocuseHHsd. lled BUJ MaTepiasiiB aKTUBHO 3aCTOCOBYETBHCA Yy CYy4aCHIM TeXHII,
OyZiBHULTBI, aBTOMOGi/ieOylyBaHHI, amapaTax i npuiajax. 30KpeMa, LIHPOKe
3aCTOCYBaHHS 3HAMIJIMA CHeljiaJibHI LIJIAHTM Ta HaMipHi pyKaBa, SIKi y SKOCTI
THYYKUX TPYOGONpPOBOAIB 3JiMCHIOIOTh TPAHCNOPTYBAHHS MiJi BUCOKUM THCKOM
pi3HUX piuH, rasis, napy, nyJibl1, abpa3uBHUX CyMilllel Ta CUITY4YUX MaTepiaJiB.
Takox pgaHi KOMIIO3UTHI MaTepiaJid 3aCcTOCOBYIOTBHCA IIPpAU BUTOTOBJIEHHI
HalipHUX NoXKexXHUX pykasiB (HIIP).

[IoxxexkHI pykaBH, pa3oM 3 [HIIMM TO0XEXHUM YCTaTKyYBaHHAM B
nigpo3aisax aBapiiHoO-psaATyBaibHUX dopMyBaHb (AP®), € ogHUM i3 OCHOBHUX
BU/JiB noxkexxHoro o6s1agHanHe (I10) i Big iX cipaBHOro CTaHy 3a/€KUTh YCIiX
racinis noxex [1].

[ToxkexKHUI pyKaB — Lje THYYKUH TPyOOINpOBij, AKKWM 06/1alHAHO HA KiHLSAX
3’¢HyBaJIbHUMU TOJIOBKAMHA 1 TNpuU3HAaYeHUHW [Jid  TpPaHCIOPTYBaHHA
BOTHEraCcHUX pevyoBHUH [2]. € Taki BUAU NMOXKEKHUX PYKaBiB: HaNlipHiI pykaBa (B
KpaiHax EBpOCO103y BOHU KJAACUQPIKYIOThCS K IJIOCKOCKJIA/IEHI), BCMOKTYBaJIbHI
pyKaBa, HallipHO-BCMOKTYBaJIbHi pyKaBa.

Cepen TexHiIYHUX 3aC00iB, 110 MPU3HAYEHi /i1 MOJABaHHS BOTHEracHUX
PEYOBUH [10 OCEpeLiKy I0XKeXi, BU3HAYa/JIbHY POJIb BIAIrpar0Th HAMIPHI MOXeXHI
pykaBu. Kouctpykuiss HIIP cknapaeTbcss i3 cuioBoro kapkacy (TKalbKOTo
4yoxJa), BHYTPIIIHbOTO MPY>KHOTO TiApOi30JLiHHOTO Lapy Ta 30BHIIIHBOTO
3aXMCHOTO0 MPOCOYYBaHHS ab0 TNpPYyKHOTO TMOKPUTTS, $SIKE MOXe OyTHU
6araToliapoBUM.

[ToxxexkHi pykaBa MMOBUHHI OyTHM TrepMeTUYHHMU INpU pobodyoMy Ta
BUIIPOOYBAaJIbHOMY TiZ[paBJiYHOMY TMCKYy, 3yCWJJIA BiJj SKOro CcHpunMae
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0€e310BHUN TEKCTUJbHUM (TKAaHWHO-B'SI3aHUM) TPyOYAaCTUH CHUJIOBHUM KapkKac,
1110 MO>Ke BUTOTOBJIATUCS i3 HATYypasIbHOI (JIbOH), CHHTETUYHOI (KalpoH, JIaBCaH)
ab0 3MilIaHOI CUPOBUHM i CKJIaZA€EThCA i3 HUTOK OCHOBHM i yTka. HUTKM 0CHOBUM
WAYTb B3J0BX pyKaBa, YTKa - NeplHeHJUKYJApHO A0 HUX. CUJI0BUM KapKac €
OCHOBHUM Hecy4yuM esieMeHTOM [IHP gKWM mNOBHICTIO cnipuMMae 3yCcuJLI,
3yMOBJIEHI HAABHICTIO BHYTPILIHBOI'O TUCKY.

OfHi€ 3 BaXKJIMBUX OCOOJMBOCTEHN €/1aCTOMIpHOrO MaTepially, € MposiB
epekTy npupoHoro ctapiHHs [3-6]. Bigomo, 1o BiAnoBiAHI MaTepianu 37aTHI
icToTHO 3MiHIOBAaTU CBOI (i3MKO-MexaHiuHi BJIacTUBOCTI 3 4acoM. [lpu yomy
XapaKTEepPUCTUKU MINHOCTI MOXYTb 3MIHIOBAaTUChb B [JeKiJibKa pa3iB 3a
HOMiHaJIbHUU TePMiH eKCIJlyaTalil KOHCTPYKILii, HaBiTh [JJisl eJIeMEeHTIB SKi He
3HaxoJdATbCd B pob6oTi (HampukJaaj, mif 4Yac 36epiraHHs). OTxe aHaJi3
3aKOHOMIPDHOCTEN 3MIHM BJIACTUBOCTEW T'yMOBHUX MaTepiajiB 3 4acOM € TAaKOIO
CaMOK BaXJIMBOKO Mpo06JieMOl, $fAK 1 JOCHi)KeHHd iX MO04YaTKOBUX
XapakTepUucTUK. KpiM 1jboro ciif BiZj3HA4YUTH, 10 NIPOLECH CTapiHHA MTOCTYIIOBO
IPUCKOPIOIOTh HAKONMHWYEeHHA BTOMU. TepMmiH cTapiHHA MarepiajiB - 1Le
IOCTyIIOBE HE3BOPOTHe 3MIiHIOBAaHHSl BJIACTUBOCTEN 06'€KTa, CHpUYUHEHE
xiMiuHUMHK Ta (a6o) ¢i3SMYHUMM MpollecaMM, L0 CAMOYUHHO MNPOTiKAalTh B
MaTepianax [7].

3BUYAlHO, NMpPOLEC HAKONWUYEHHS BTOMHUX MOMWIKOJXKeHb (POPMYETHCS
BHACJIIIOK TpUBaJoOil Ail LUKJIIYHOI 3MiHM Hamnpy>XeHOo-ZepOpMOBAHOTO CTaHY,
OTXKe MOro mnolnepejHE BU3HAYEHHS € TaK CaMO BaXKJMWBOIO 33aJadyero, dKa y
JlAHOMYy BMIaIKy MpPeJCTaBJsSE CAaMOCTiIMHY Npo6JeMy BHACAIJOK CYTTEBOI
HEeJIIHIMHOCTI, HAABHOCTI KPUBOJIIHIMHOI OpTOTpOMNii MeXaHIYHHUX BJIACTUBOCTEH,
Micllb BHYTPIIIHbOI KOHIeHTpauii Hamnpy»eHo-AedOpMOBAHOr0 CTaHy 4Yepes
reTeporeHHiCTb 6Y0BY KOMIIO3UTIB TOIL0.

Cu1i HAroJIOCUTH Ha TOMY, L0 CTapiHHA BIJIMBAE TAKOX I Ha MOKAa3HUKU
onopy BTOMi /il iux maTepiaJiB. [Ipu 4oMy B JsiiTepaTypi € JOCUTb oOMeKeHa
iHpopMallig 1mo0J0 BIJIMBY CTapiHHA Ha Iji XapaKTEPUCTUKH, a OiIbIIICTb
BIIOMUX [OCJHIIKEHb ONUCYIOTb 3MiHY Yy 4Yaci MNPYXHUX [apaMeTpiB Ta
noKa3HUKiB MinHocTi. [IpoTe came 3MiHa XapaKTepUCTUK BTOMHU [JAHUX
MaTepiaJiiB JIeXKUTb B OCHOBI OI[IHKM HaAIMHOCTI BiJANOBIJHUX €JIEMEHTIB
KOHCTpPYKLikh. TakMM YMHOM, BH3HA4Y€HHH XapaKTEpPUCTUK ONOpY BTOMI
BiIMOBIAHMX KOMIIO3UI[IMHUX MaTepiayiB € BaKJIMBOI HayKOBO-NPAKTHUYHOIO
3a/,a4ero.
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YIK 614.84

o040 ITMTAHHA BUSHAYEHHA BUTPAT AEP2KABH HA TACIHHA ITOZKEXK
Y CYYACHHUX YMOBAX

Aana OJHHELB, /lmumpo CEPE/]A,
YkpaiHcokull HaQyk080-0docaiOHUTl IHCMuUmMym yusizibHo20 3axucmy

YnponoBXK OCTaHHIX [ecATU POKIB y JepxKaBi, B cepeJHbOMY, LIOPiYHO
BUHUKAJIO 6JIM3BKO 74 THUC. IOXeXK, YHACII 0K SIKUX TUHYJIO 10 2,2 THC. JIIJIEX Ta
HaHOCWJIOCh MPSAMUX 30MTKIB Ha cyMy noHaj 1,4 Mmuppa. rpH. i no6iyHux - 4,4
MJIPJ. TPH.

Brnpogox 2019 poky B YkpaiHi 3apeecTtpoBaHO 95915 noxex, 3 SKUX
89 556 (93,4 % Bij 3arajibHOI KiJIbKOCTI MOXeX) OyJIM JIiKBiAOBaHI i3 3a/1y4eHHSIM
NOXKEXHO-PATYBaJIbHUX NiZipo3aijiB. Ha racinHs noxex 6yso 3agisgHo noHaz 500
THC. YOJIOBIK 0C000BOro ckjaay Ta mnoHaa 120 THUC. OJMHMIbL OCHOBHOI Ta
cneniasibHol TexHiku. To6TO 10AHSA JJis pearyBaHHS Ha HebOe3MeuyHi MoAii,
MOB’si3aHi 3 MoXKexKaMu, 3aay4danoch 1425 npaniBHUKIB Ta 251 oAMHUIS TEXHIKHU.
BHacnijok nux noxex ruaysio 1902 nroauHu Ta oTpuMyBasio TpaBMu 1519 sirofeil.
[IpsimMi 36UTKHU Bij| MOXKeXK CKJIaU 2,2 MJIPA,. TPH., T06i4Hi 8,4 Map/. rpH. [1]

diHaHcoBe 3abe3nedyeHHS BUKOHAHHA il 32 NpU3HAYEHHSM
nigposaiiamu  JICHC VYkpaiHu, 30KpeMa TraciHHS TOXeX, € BUTPATHUM
3000B’s13aHHSAM YKpaiHM, OCKibKM BifgnoBigHo A0 cT. 80 [2] 3AilcHIOETHCA
6e30IMJ1aTHO.

MarTepianbHi BTpaTH, 3aBAaHi MOXeXer, BU3HAYAOThCA CYMOK NMPAMUX i
No6iYHUX 30UTKIB.

BignosigHo pmo0 [3] npsaMuil MaTepiaJibHUK 30UMTOK 1€, OL[iHEHI B
rpoOUIOBOMY BUpa)KeHHI MaTepiasibHi I[IHHOCTI, 3HUIEHI Ta/ab0 MOUIKO/KeHI
BHACJIiJOK 6e31ocepeHbOTO BIJIMBY HEOE3MEeYHUX YUHHHUKIB MOXKEXKI.

[Io6iyHMI 36UTOK - OLiHEHI Y FPOLIOBOMY BHpPaXKeHHI BUTPATHU Ha raciHHSA
noXkexi (BapTicTb BOTHeraCHMX pEYOBHH, MaJibHO-MAacTUJbHUX MaTepiajiB
TOlO), JikBiganio 1ii HacaigkiB (BpaxoBYyHO4YHM COIia/iIbHO-eKOHOMIi4Hi Ta
€KOJIOTiIYHI BTpaTH), y TOMYy YUCJi Ha Bif0yZ0By 00'€KTa, BTpAaTH, 3yMOBJIEHI
NpPOCTOEM Yy BHPOOHUILTBI, MepepBold B poboTi, 3MiHOW Trpadika pyxy
TPAHCHOPTHHUX 3aCO6iB TOLO.

3 BM3HA4YeHHs TepMiHy MOO6IUHI 30U TKHU BiJl MOXKeX BUIJIMBAE, 1110 YaCTUHY
BUTPAT Ha raciHH{ MOXeX Oepe Ha cebe AeprKaBa.
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Ha choropHi BUTpaTH JepkaBM Ha BHUKOHAHHS (PYHKIiK 3ab6e3neyeHHs
NOXKeXKHOI O6e3leKU Ta raciHHf NMOXKeX BU3HA4valoTbCA BigmoBigHO 0 [4] 3a
dbopmy.ioto:

Vz :U,Z]CHC/Ng'

n

ne: Ujcye — cyMa BUTpAT Ha yTPUMaHHS NPALliBHUKIB I0KEXHO-PATYBaJIbHUX
nigposainie JJICHC Ta cyma BUTpaT Ha 3abe3neyeHHs PYHKI[IOHYBAHHS MOXKEXKHO-
pATyBasibHUX migpo3ainiB JJCHC (BapTicTb BOrHeracHMX pe4YOBHH, MaJIMBHO-
MaCTUJIbHUX MaTepiaJliB TOLI0) 3a onepe/iHiil pik (TUC. IPH.);

N - KiJIbKICTb BMI3/[iB 6e3n0cepeJHbO Ha MOXKeXi MOXKEeXHO-PATYBaJbHUX
nigpo3zainiB JJCHC 3a curuanom «TpuBora» 3a nonepeiHiu pik.

HaBeseHa ¢opMysia He 30BCIM KOPEKTHO BifjoOpa)ka€ NUTAHHS, ILOA0
BUTpAT Jiep>KaBy, NIOB’sI3aHUX i3 3a6e3Me4eHHAM N0KEXHOI 6e3MeKU Ta raciHHAM
nokexk. Hanpukiaz, nboropiyHa cymMa BUTpaAT [JepXKaBU [JI I0XKEXKHO-
pAaTyBaabHux nigpo3giniB I'Y JICHC Ykpainu y /lHinponeTpoBCbKii 06J1acTi
ctaHoBUTb 73 660 rpH. (y 2019 poui 3apeectpoBano 8849 noxex), a aaa Y ICHC
Ykpainu y YepHiBenbkoi 06s1acTi JaHuil nokasHuk ckiaagae 70 000 rpH. (y 2019
poui 3apeectpoBaHo 1290 noxex). 3 BUIlle HABeJ€HOT0 BUILJIMBAE, 1110 BUTPATH
Jlep>KaBU Ha BUKOHaHHS QYHKIIiM 3abe3nedyeHHs MOXEXHOI Oe3MeKU Ta raciHHs
NoXKeXX 30i/bLIyIOTbCS 31  3MeHIIeHHSIM KiJIbKOCTI  BMI3JiB  MOXEXHO-
pPATYBaJIbHUX MiAPO3/iJiB 3a CUTHa/JoM «TpuUBOra», 10 3 MaTeMaTU4YHOI TOUYKHU
30py € IPaBUJIbHOIO 3aJI€KHICTIO, aJie M0 CYTi € He JIOTIYHUM.

BpaxoBylouu 3a3HayeHe, y NepCHeKTUBi, AJs Oilbll KOHKPETHOIO
BU3HAYeHHS1 BUTPAT Jiep>KaBU Ha BUKOHAHHS QYHKI[ii 3ab0e3neyeHHs OXeXKHOI
6e3nekd Ta TaCiHHA TMOXeX, JOLIJbHUM € [ MOKa3sHUKa V,, BBECTHU

NONpaBoOYHUN KoeilliEHT, IKMU O 3aJsiexkaB BiJ, 00’€KTy, MJIOLIi MOXeXi, yacy
raciHHA Ta 3a/igHO0] KIJIbKOCTI 1 BUAY TEXHIKU.

Jlnsg  oTpuMaHHS 3HadyeHHs KoedillieHTa HeOoOXiJHO TMPOBECTU PsJ
eKCIIEpUMEHTIB 3 MO/JIeJIIOBAHHSIM MOXKeX Ha HaWOi/JbIl MOMMUPEHUX 00’ €KTaX iX
BMHUWKHEHHS, 110 B IOJaJbLIOMYy Ha MiAcTaBi aHaJi3y BCiX OTpPUMaHHUX
pe3yJbTaTiB A0C/Ai/P)KeHb, HAaJAaCTh MOXJIMBICTb BU3HAYUTHU OUIbII KOPEKTHO
BUTPATH [lep>KaBU HA raCiHHA NOXEeX.
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AHAJII3 ICHYKOYHX 3ACOBIB NOKEXKOI'ACIHHA T'EJIEYTBOPIOIOYUMHA
CIIOJIYKAMH

Kocmsaumun OCTAIIOB, kaHO. mexH. HayK,
HayioHasbHull yHisepcumem yugiibHo20 3axucmy YkpaiHu

3 no4yaTky 1990-x pokiB y CBiTi 3 3aCTOCYyBaHHAM BOJM JIIKBiZyBajocsd
6113bk0 82 % mnoxex [1]. PiAiuHHI 3ac06M MOXKeKOTaciHHA Ha OCHOBI BOJHU
3HAWLLJIM HaWObiJbll MOLIMpeHe 3acTOCYBaHHA 3aBJASKM JOCTYNHOCTI Ta
3pY4YHOCTI TpPaHCHOOPTYBAaHHA A0 Micud mnoxexi. Jlo Toro » BoJa CIpUSAE
IIMPOKUM MOXJIMBOCTSIM BUKOPUCTAHHS Pi3HUX TEXHIUHUX 3aC00iB i TAKTUYHUX
NpPUKOMIB, 10 3a0e3Me4YylTh 0e3MeYyHy poO0Ty O0COO0BOro CKJIAAY MOMKEKHHUX
[2].

OpHak c/1if; 0c06JIMBO MiAKPECTUTH, 1110 HE3BAXKAIOUU Ha BCi lepeBary BoJHy,
BOHA MA€ iCTOTHUM HEeJOJIiK, AKUH NOJIATAE ¥ BEJUMKUX 11 BTpaTax NpHU CTiKaHHI 3
NOXUJINX IOBEPXOHb Ta MapHOTO 3aJIMBAaHHSA HMXK4Ye PO3TallOBaHUX 00’E€KTIB, L0
B MiJICYMKY 3HWXKYE ii BOrTHeracHy epeKTUBHICTb [3].

CyTTEBO 3MEHUIUTH BTPATH BorHeracHoi pedoBuHU (BI'P) (B Tomy uucii i
BOJM), mpsAMi i mo6iuHi 36UTKU II BUKOPUCTAHHS, J03BOJIIE 3aCTOCYBaHHS
resieyTBoprotouux crouayk (I'YC) [4]. [Ipu 3acTocyBaHHi ['YC Ha moBepxHi 00'€KTY
IOKEXOTaCiHHA CTBOPIOETHCA BOTHE3aXMCHUM LIAp TeJslo, L0 JOCUTh MIIJHO
CaMO3aKpIIJIIETbCA Ha MOXUJIUX | BepTUKaJIbHUX MIOBEPXHSX, a Lie, B IOPIBHAHHI
3 BUKOPHUCTAHHSM TiJIbKW OJJHI€T BO/iM, 3HAYHO 3MeHIIye BTpaTu BI'P [5].

IcHyt04i 3ac06M MOXKeKOracCiHHA TeJieyTBOPHIOUYMMU CIOJyKaMH, B 3BiCHUX
yMOBax 3a0e3Me4ylTb I0XKEXOraciHHd JpiOHOPO3NUJIEHUMHU CTPYMEHSMHU 3
HEBEJIMKWUX, Hebe3MeYHUX [Js1 MOKEeXHOro-psATiBHUKA BiJicTaHel, a TaKOX, -
KOMIIAKTHUMHM Ta IIJIOCKO-pajliaJIbHUMH CTPYMEHSIMU 3 JieKiJibKa OilbIIux
BificTaHel. AJsie 11e BiflOYBA€ETbCSA 3 He 3aBXK/JU AOCTATHbON e(PEeKTUBHICTIO iX
BUKOPHCTAHHS, 1110 MOB'I3aHO 3 3aBUILEHUMU BUTpaTaMu KoMnoHeHT ['YC [6].
Takum 4yMHOM, Ipo6JieMa NoJiIiTa€ B 0OIrpyHTOBAaHIN po3po61]i TeXHIYHUX 3aC06iB
NOXKEeXOTaciHHsA ~ ApiOHOPO3NMUJIEHMMHU TeJIeyTBOPIOYMMH  CTPYMEHSIMU 3
6e3neyHux JJisl pATyBaJbHUKA BiJICTaHEH.

[Hmwoo mnepeBaroto ['YC € BuUcOKa BOTHe3axWMcHa [if, 00yMOBJIeHA
OXOJIO/DKYHOYUM BIUIMBOM BOJAM, W0 MICTUTbCA Yy reJji. I[lpudomy, micid
BUIIAaPOBYBAaHHA BCi€l BOJAU 3 TeJIIEBOTO 1Iapy YTBOPIOETbCA MOPUCTUM IIap
BUCYLLEHOT0 KCeporeJito, AKUU NepelKoKae IOBTOPHOMY 3aMaHHIO.

3actocyBaHHA ['YC [gae MOXJIMBICTH 3JiMCHIOBAaTHM TacCiHHA 3a PaxyHOK
BUKOPUCTAaHHA OCHOBHUX MeXaHIi3MiB NPUIIMHEHHA TOPiHHA, a caMme: i30JiALil
roproy4yoi pe4OBUHHU B 30HI TFOpiHHA, a TAKOX OXOJIOJPKEHHS 30HU Ta IOpPHOYOI
PEYOBHHH.

B poo6ori [7] pnsa 3acrocyBanHsa ['YC Oysa po3pobsieHa mopTaTUBHA
YCTaHOBKA TaCiHHA TreJIeyTBOPKIOYMMU crnoaykamu. OZHHM 3 HeJOJIIKiB
3allpONIOHOBAHOI YCTAaHOBKM € BHUKOPUCTAHHA CTBOJIa-3MillyBada, SAKUU
Jl03BOJIAB 3JiMCHIOBAaTU nogady ['YC TiJIbKM KOMIIAKTHUM CTpPyMEHeEM, IO
NPU3BOAUTH [0 HaAMIipHOI iX BUTPATU i He [O3BOJIAE IX BUKOPUCTOBYBATHU
MaKCUMaJibHO e(PEeKTUBHO.
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B pob6oti [8] pna migTBepAKeHHS TeOpeTHYHHUX pO3paxyHKIB Ta
pe3yJsbTaTiB BUNIPOOYBaHb, 1040 3acTocyBaHHA ['YC pasa raciHHA noxex y
KBapTHUpax, po3pobJieHa Ta BUIOTOBJIEHA AaBTOHOMHA YCTAaHOBKA TracCiHHA
rejieyTBopotouMMu ckiaagamu (AYITYC). OgHak 1g ycTaHOBKa NOTPeOYE
posnuyieHHa ['YC nBoMa OKpeMUMMHU NPUCTPOAMHU, L0 He [A03BOJIIE OLHOMY
oIepaTopy A0CTaTHbO TOYHO noaaTu ['YC Ha raciHHs.

B po6oTi [9] npu npoBegeHHi focaiKeHb BIJIMBY pexxuMiB noaavi I'YC Ha
pe3yJIbTaTU MOKeXOoraciHHa 6yJsia po3pobJsieHa aBTOHOMHA YCTaHOBKAa raciHHA
resieyTBoprooyrMU cnosiykamu AYTI'OC - [1. OgHak g ycTaHOBKA MaJia iCTOTHI
HeJl0JIiKU: Hebe3Ne4yHy AJis TOXXEeXHOro-psATiBHUKA BiAcTaHb mnoaaBaHHs ['YC
JVCTaHLi€ew B 1 MeTp Ta BUKOPUCTAHHA [Ji1 YTBOPEHHA PO3MUJIEHOI'0 CTPYMEeHA
KOMITIOHEHT ['YC - CTUCHEHOTro NoBiTpA.

B po6orTi [10] ans peanisauii BukopuctanHs ['YC Ha npakTuli po3po6JieHa
aBTOHOMHA yCTaHOBKa TracCiHHA reJsieyTBOproO0OYUMHU crnoaykamu AYITYC - M.
['abapuTy, Bara, 3ajlydeHHs [EKiJIbKOX pATYBaJbHUKIB (MiHiMyM 3 oco6u) Ta
CreniajJibHOI TeXHIKA [Jid TPAHCIOPTYBAaHHA [0 MiCUA TaciHHA IOXKexXi €
HeJl0JIiIKaMHU JJaHOI YCTaHOBKHU.

TakuM 4YMHOM, HayKOBO-TeXHi4YHa Npo6JieMa MOJAraE B OOIPYHTOBaHIiM
po3pobii HerabapUTHUX TEeXHIYHUX 3acob6iB IOKeXKOTaclHHA
JIpiIOHOPO3NUJIEHMMH TeJIeyTBOPIOYMMU CTPYMEHSMM 3 0Oe3NedyHUux [JJs
pATyBaJIbHUKA BiiCTaHEMN.
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PO3POBKA YCTAHOBKHU 'ACIHHA I'EJIEYTBOPIOIOYHMMH CKJIAZAMH
3 IOAOBKEHUM CTBOJIOM KOJITHYACTOI'O THUITY

Kocmsaumun OCTAIIOB, kaHO. mexH. HayK,
HayioHasbHUll yHigepcumem YyusiibHo20 3axucmy YKpaiHu

s peanizanii nogayi pi6Hopo3nuieHoro crpyMens ['YC 3 6e3nedHoi s
pATYyBaJIbHMKA BiJ[CTaHi, pO3p006JIEHO HOBY KOHCTPYKLi0 YCTAaHOBKU TaCiHHS
reJlIeyTBOPIOWYUMU CKJIAJAMU 3 TOJLOBXEHUM CTBOJIOM KOJIIHYACTOrO THUILY,
KOHCTPYKIIisl IKOi 300pakeHa Ha puc. 1. B 0CHOBY Ii KOHCTPYIOBaHHsI MOCTABJIEHO
3aB/laHHs1 3MeHIleHHS BUTpaT [YC 3 oAHOYacHUM 3abe3neyeHHSM O6e3MevyHol
JUCTAHILil BiJ TO0XEXHOrO-pATiBHHKA [0 OCEpeAKy MoXexi (AJs MepeHOCHUX
3aco6iB moxkexxoraciHHa MiHiMyM 3 M). IlocTaBieHe 3aBAaHHS BUPIMIYETbCS
LIJIAXOM BUKOPHUCTAaHHSA B HOBIM YCTAHOBLI IOJOBXEHOr'0 CTBOJIA, SKAUU MICTUTh
TPYOKH JJIsl MaricTpasjibHOTO MapaJieJibHOro MOAaHHS piIMHHUX KoMIoHeHT ['YC i
BCTAaHOBJIEHOTO Ha iX BUXiJIHUX KiHLSX 00’€/JHYBaJIbHOIO0 HacajJKa-3MillyBaya 3
po3nuioBaveM. [Ipy iboMy /151 O 0BKEHHS CTBOJIA KOTO BUTOTOBJIEHO Y BUTJISAA1
2-3-X KoJIiHYacToi KOHCTPYKIil. BuxigHi kiHIi sKoi o06’egHaHi HacagKoM-
3MilllyBayeM 3 PO3MNHUJIIOBAYeM, Jie MOTOKU PiAMHHUX KoMIIOHEeHT ['YC 3’ AHYI0ThCSA
Ta NoAPiOHEHI PO3MU/IOBAYEM IX Kpalli 0al0ThCsl HA OCEPeoK MOXKEXi.

PucyHok 1 - YcraHOBKa TraciHHA TeJleyTBOPIOIOYMMHU CKJIaJaMU 3
MOJOBXEHUM CTBOJIOM KOJIIHYACcTOro TUly: 1 - cucTeMa CHOJIYYHUX THYYKUX
LIJIAHTIB; 2 — €éMHOCTI 3 po3uyuHamu ['YC; 3 - pama yCcTaHOBKH; 4 - peAyKTOp 3
NOKaXXYMKaMU TUCKy (MaHOMeTpaMH); 5 - 06aJjloH 3i CTUCHEHUM MOBITpsIM; 6 —
MOJ0BKEHU N KOJIIHYaCTUM CTBOJI

OCHOBHUM €JIeMEHTOM HOBOI YCTAaHOBKM TaCiHHf TreJieyTBOPIONYUMU
CKJIalaMM € IIOJOBXEHUW KOJIIHYaCTUM CTBOJI-3MillyBa4y 3 pO3NUJIOBAYEM
(puc. 2), wo no3Bosis€ 3MiHIOBATH AUcnepcHicTb ctpyMeHto ['YC. BiH MicTUTB:
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- TpyOKHU MaricTpasied noaanHs komnoHeHT ['YC (1, 2);

-Ha IX BHUXIAHMX KIHISIX CcHeljiaJlbHAM  HacaJoK-3MillyBad 3
po3nuoBayeM (3), U0 J03BOJISIE BapiloBaTH JUCHepCHICTb po3nueHHs ['YC B
mexax 0,5-5mvm. [lpy npoMmy [/ MOJOBXKEHHS CTBOJIy MOTO BHUTOTOBJIEHO Y
BUIJIS1 IBOX TPyO6YACTUX MaricTpasieit sk 2-3-x KoJliH4acTa KOHCTPYKILis (4-6)
3 IOBXXKUHOIO KoJiiHa B 1 M.

=

PucyHok 2 - IlofoBXeHUM KOJIIHYAaCTUKA CTBOJI YCTAaHOBKH TaCiHHSA
rejieyTBOPIOWYHUMHU CKJIaAaMU

[IpyuHIUO pO6OTU YCTAHOBKM NOJISITAE B HACTYITHOMY.
3a paxyHOK 0a/ioHy 3i CTUCHEHMM MOBITPSIM Ta peAYKTOpa, B €MHOCTAX 3
koMnoHeHTaMu ['YC 3abe3neuyeTbcs mocTiiHe 3HayeHHsA TUcKy B 4 MIla. B
pe3yabTaTi NPU HATUCKAHHI PYKOATKHU CTBOJIA 3AIWCHIOETHCA NOJAHHA [BOX
He3aJIeXXHUX CTpyMeHiB KoMnoHeHT ['YC mnapajnenbHo no Tpybkax (1, 2)
KOJIIHYAaCTOTO0 CTBoJIa. B mojasblioMy Bifj0yBaeTbCcsd iX 3MillyBaHHSIM y
creyiaJJbHOMy HacaAky-3MillyBayy Ta I[IOJaBaHHAM Ha TraciHHA 4epe3
po3nutoBay (3) ApibHopo3nuieHoro ctpymento ['YC.

3acTOCyBaHHA YCTAaHOBKU TaCiHHA 3 MOJOBXKEHHWM CTBOJIOM KOJIIHYaCTOrO
TUIly [03BOJISIE 3JIMCHIOBAaTH MNojAady JApibHopo3nuieHoro ctpymeHs [YC 3
BijficTaHi B 3-5M, TUM caMUM peasi3yloud Oe3MeyHiCTb pOOOTU PATYyBaJbHHUKA.
BUKOpHCTaHHA B KOHCTPYKLil pO3NUJIOBAYa J03BOJIAE 3MIHIOBAaTU PO3Mip Kpanesb
['YC, a ue 3HayHO CIHPOILIYE MNPOBEJEHHA EKCIIEPUMEHTIB, ILIOAO0 BHU3HAYEHHA
ONTUMaJIbHOTO 3HadYeHHA aucnepcHocTi ['YC. KoMmakTHICTb B CK/IaZleHOMY CTaHi i
IpPOCTOTA PO3rOpPTaHHS B poboYe TMOJIOXKEHHs, 3abe3nedyye 3pYydHICTb
TPAHCIIOPTYBAHHA i ONIePaTUBHOCTI 3aiIHHA B IIBUJKO 3MIHHUX YMOBaX OXEXI.
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YAK 358.31, 358.238, 629.122, 629.1.03, 629.1.07
CYYACHI ITPOBJIEMHU I'ACIHHA MOKEK Y BUCOTHUX BY AIBJIAX

OaexcaHdp I[10/1IBAHOB,
HayioHaavHull yHisepcumem yugiibHO20 3axucmy YkpaiHu

[Ipo6sieMa raciHHS NOXKeX y BUCOTHUX OYAIBJSX € OAHIEID 3 HAWOiJbII
aKTYyaJIbHUX [Jd TNOXEeXHUX MiJpOo3AiIiB y BeJUMKUX MerarnoJicax. BucoTku
MalTh MiIBUIIEHUN CTyNiHb TMOTEHI[iMHOI HebOe3MeKH, y TNOpPiBHSAHHI 3i
3BUYAWHUMU OYJiBJISIMH, CUJIM i 3aCO0M 3a/1y4al0ThCs 3a MiJIBUILLIEHHUM HOMEPOM
BUKJIUKY.

CTyniHb NOXeXHOI 6e3MeKu 6y/liBeJib i COPY/, 3a/IEXKUTh BiJl iX KOHCTPYKILi,
IJIaHYBaHHS, TEXHIYHOTO OCHAIEHHS i O0COOJIMBO BiJ, CTyNeHs TOPHOYOCTi caMHUX
KOHCTPYKLiMHUX 1 03400JII0BaJbHUX MaTepiajiB, BUKOPUCTOBYBaHUX NpH
oyniBHMLTBI. Ha >ka/sib, MOBHICTIO BiAMOBUTHUCA BiJl 3aCTOCYBaHHS roproouux (abo
pi3HOTO CTymeHs TOpIOYOCTI 1 mOXexHOI Hebe3nmeKHW) MaTepiasiB Maixke
HEMOXJIMBO. B OinbliocTi BUMAJKiB 3a0yJOBHUKU HEXTYKOTb IpaBUJIaMH Ta
BUKOPHUCTOBYIOTh IOpPIOYi, TOKCUYHI MaTepiaju npy O6YAiBHUITBI, 1110 IPU3BOJUTH
J10 3arvobeJii JroJer BHACTIIOK ITOXKEX.

Jleski pedyOBUHM Ha IMOXeXi 3roparoTb (OKUC/IIOITBHCA) MOBHICTIO, iHII
4YacTKOBO. He MOBHICTIO 3ropijii yTBOPIOWTL CKJIAJHI XiMiI4HI CIIOJIYKU: CIIUPTH,
aJbJieri/iv, KeTOHY, KMCJIOTH Ta iHWi. BoHM 31aTHI ropiTty TpuBaanu 4ac. [Ipoaykru
HEMOBHOI'0 TOPIHHS CTBOPKIOTb OTPYWHHUH, iakuil aum. [loBiTpsl, HacuyeHe
rOPIOYMMHM pPEYOBHHAMHU, CTAa€ BUOYXOHebe3neyHUM. CHUTyallisl yCKJIAJHIETbCSA
HasABHICTIO BUCOKUX TeMIlepaTyp, AKi IPUCKOPIOITH XIMIYHI IPOLIEeCH.

Pigki i TBepAi YaCcTUHKU NPOAYKTIB FOpPiHHA O0OMEXYHOTb MPOXOJKEHHS
COHSIYHOTO CBiTJ/1a. BesivKa iX KOHLIeHTpallisl yHEMOXJ/IUBJIKOE €BaKyallilo JoAeH 3
najarloyux OyJiBesb, NpuMilleHb. OOMeXeHHS1 BHUJAUMOCTI He [I03BOJISIE
OpIEHTYBaTHUCS B He3HaoMoMy Micli. Taka cATyaliss MoXe CylnpOBO/KYyBaTUCA
nadikoto. [IpsiMo1 3arpo3u KUTTIO JItOJEeN BiJi 0OMeXKeHHS BUJAUMOCTI HeMaE, aJie
i/l YaC XaOTUYHOTO PyXy HAaTOBIY BOHU MOXYTb 3aTMHYTH 2060 MOKaJiYUTHUCS.

/Il BUCOTHUX OyJiBesib XapaKTepHi IIBUJKHA PO3BUTOK MOXKEXi IO
BepTHKa/i i iHTeHCMBHe 3aJMMJIeHHSl eBaKyal[ilHUX ULIAXiB, JipTOBUX IIAXT,
CXOJIOBUX KJITHUH (HAWOi/bLI IHTEHCHBHO BiZIOYBA€ETbCS 3aJUMJIEHHS BepPXHiX
noBepxiB). [Toxkexi, 1110 BiIOYBalOTbCs Y BUCOTHUX OY/IiBJISIX, 4aCTO MPU3BOJASTH 0
YUCJIEHHUX JIIOJICBKUX KEPTB Yepe3 BeJIMKY CKJIAJHICTb 3abe3redyeHHs 6e3Me4Hol
eBaKyallil Ta IpoBeJeHHSI PATYBaJibHUX pPOGIT. [Ipy moxkexi MOXJIUBUK BUXiJ 3
Jlazly 1ipTOBOro 06JiIafHAHHA Ta CUCTEM NPOTUIIOKEKHOIO 3aXUCTY.

Jl/1s BBeJleHHs1 BOTHETAaCHUX PEYOBUH B 0Cepe/IOK MOXKeXKi MOTPiOHO 3HAYHUU
yac, a Le BIUVIMBAE HA pO3MIpM MOXeXi. 3a3BM4Yald y 3B'I3Ky 3 LIIJIbHUM
[IapKyBaHHAM aBTOMaAILUH, BiICYTHA MOXJIMBICTb ONEPAaTUBHOIO PO3rOPTAHHA
aBTO/ZpabUH Ta KOJIIHYaTUX aBTOMIAMOMHMKIB, 110 NPU3BOAUTH A0 30iJbLIEHHSA
4yacy BIiJIbHOTO pPO3BUTKY Moxkexi. [Ipy 30BHIIHIN moxexi Takux OyAiBesb Ha
BUCOTI Bulle 10-12-ro moBepxy MoOKe CKJIACTHUCA 30BCiM KaTacTpodidyHa CUTYyallifl.
[lo-nepiiie, TOMy, 1110 NepeBaXKHA OI/IbIIICTb MOXEKHUX aBTOAPAOMH pPO3paxoBaHe
Ha BUcoTy OyziBai o 10-ro moBepxy. [lo-Apyre, 3a 3akoOHaMU TiZipaBJIiKy 1 TUILY
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NOKEKHO-TEXHIYHOTO  030POEHHA  TMOXKEXKHO-PATYBaJbHUX  MiAPO3AiaiB, 1O
po60YOMYy THCKY MOXEXHHUX HACOCIB mojJaya BOAU 0e3 MPOMDKHMX HACOCIiB-
niABUILyBayiB TUCKY ab60 MOTOIOMII HAa BUCOTY Bulle 12-15 noBepxiB Ha/j3BU4aliHO
cksagHa. [loTpibHO 3a60POHUTH 3aCTOCYBAHHSA B Oy[iBHUITBI BUCOTHUX OY/iBesIb
B SIKOCTi 30BHIIIHbOI TEMJI0i30J/IA1iHHOI 3aXMCTy BCi BUJIU TOPHOUUX, CJIAOOTrOPHOYUX
I BA2KKOTOpPIHOYMX TEIJIO3aXUCHUX MaTepiaJiB.

[lojaya BOAM Ha 30BHILIHIO MOBEPXHIO CTiHUM BHUCOTHOTO OYAHWHKY B
BUcOoTOI 50-60 MeTpiB Ta lile B yMOBax IiJIbHOI MiCbKOI 3a0y/1OBU — 3aBJlaHHA
NpPaKTUYHO HEPO3B'sI3HE, a Ha BesiMKy BUcOTy 100-150 MeTpiB 6isbine — B3araJi
He3/lifiCHEHHa.

BupilyBaTu npo6JjieMU MOXKEXKOTaCiHHS TiJIbKA 32 PaXyHOK OCHallleHHS
MOXKEeXHO-PATYBaJIbHUX MiAPO3/iJiB JOPOTMMHU aBTO KOJIIHYAaTUMU MiJinMadyaMH
BXKe HeJJOLiIJIbHO, TaK K iX 3aCTOCyBaHHSA Ha BUCOTi 60 M HeepeKTUBHO.

Ax oauH 13 HanpAMKIB BUpIillleHHA NWTAHHA, WOA40 TAaciHHA MOXeX B
BUCOTHUX OY/iBJISIX BUKOPUCTOBYBATH CTBOJIOBI YCTAHOBKU AMCKPETHOI mojayvi
pi3HHUX CyMilllell BOTHEraCHUX pe40BUH B KOHTelHepax (KalcyJsax) B ocepeoK
HOeXi 32 paXyHOK MHEBMAaTUYHO-TijpaBJ/1iuHO-IMIIyJIbCHOTO CIOCO6Y.

YIK 621.3

I[TPOBJIEMH BUBHAYEHHA PAKTUYHUX 3HAYEHD I'lIPABJITYHOTO
OIIOPY TA BTPAT HAIIOPY B PO3T'AJIYKEHHAX

Cepeitl [IPOLJEHKO, Oaekciti MUT'AJIEHKO, kaHO. eKoH. Hayk,
Yepkacvkutl incmumym noscedxcnol 6esnexu iM. I'epoie YopHobusas HY1]3 Ykpainu

3Ba)KalOYM Ha KiJIbKICTb XKepTB, Ta MaTepiaJlbHUX 30UTKIB BiJ, MOXeX,
BeJIMYE3HI 3aTpaTy JACbKUX Ta MaTepiaJIbHUX pecypcCiB Ha TaCiHHA MOXexX,
JIIOJICTBO MOCTIMHO BJAOCKOHAJIOE Ta 3HAXOJUTh HOBI peYOBUHHU Ta MaTepiasy,
sIKi 6 OyJIM 37aTHI 30i/1bIIUTH ePEeKTUBHICTb raciHHS B OPiBHSHHI 3 iCHYIOUMMU
TEXHOJIOTiIMU. AJie HaWbiibll JOCTYNHOI Ta ePEeKTUBHOK PEYOBHUHOI [Jif
raciHHsI MOXeX, 1lie JOBIo Oy/e 3a/JMIIaTUCh 3BUYaiiHa Boja. [l mojadi Boau B
ocepesloK TOpiHHSA B MNepeBaXKHIM OIIbLIOCTI BUMAJKIB BUKOPHUCTOBYHOTbCS
MOXEeXHI py4YHi CTBOJIX Ta AJid MOJavi JeKIJIbKOX CTBOJIIB B Pi3HUX HallpsAMKax
BUKOPUCTOBYIOTb PO3TalyKEeHHH.

3HaHHSA PAaKTUYHOI BTPATH HAMOPY Ta BUTPATH PiIMHU HA MOKEXKOTraCiHHSA
HeOoOXiZJHO AJis1 pO3paxyHKiB HAaCOCHO-PYKaBHUX CUCTEM, BUTPAT Ta 4acy nojavi
BOJIM Ha IMO0KEXKOTaCiHHA TaKTUYHUX MOXKJIMUBOCTEW MOXKEKHUX NiAPO3JiJiB,
PO3paxyHKIB BHYTPILIHIX CUCTEM IMPOTHUIIONKENKHOTO BOJAOINOCTAaYaHHA. PisHUI4
MK JOBIJIHUKOBUMU 3HAYEHHAMU MO0JAa4yi BOAU Ta CTPYMEHIO He A€ 3MOTH
NpOBeJeHHA [JOCTOBIpHUX pO3paxyHKiB, L0 MOXe 3HAa4YHO BIUVIMHYTU Ha
ePeKTUBHICTb il MOXKEeXHUX MiAPO3AiiB.

/i1 mpoBeAeHHsI AOC/I)KeHb HaMU OyJIM CKJIaJieHi cxeMH, Ta MNiliopaHo
BiinoBigHe ocHaieHHs: po3ranykeHHsa PT - 80; moxexHi ctBosn PC - 70,
PCK-50; pykaBa noxexHi fgiameTpoM 51 Ta 77 MM. BuMiptoBasibHI npuUcTpoi A4
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NpOBEeJEeHHA  [JAO0CJaiAy BUKOPUCTAHI CTBOJI-BOAOMIpiB, MaHOMeETpPIB Ta
pO3paxyHKOBI METOJM .

JocnimpxeHHa npoBojguaucad B Tpu etand. [liz 4dac nepuoro eramny
JOCJIIUIN TTIOKAa3HUKU BTPAT HANIOPY B pO3raly>KeHHI 3 BAKOPUCTAHHAM OJJHOTO
BuxijHoro mnatpy6ka d-51mm. posranyxenHs PT-80. Ha apyromy erami 3
BHKOPHUCTAHHAM JABOX BUXiJHHUX maTpyoOkiB d-51Mm. Ta d-77mM. . Ha TpeTboMy
eTani 3 BAKOPUCTAaHHAM TPbOX BUXiJIHUX naTpyOkiB d-51, d-77, d-51 mm.

JlocnipkeHHs1 Jald MOXJWBICTh OTpUMAaTH (AKTHU4YHI 3HAYe€HHs BTpaT
Halopy y po3rajyKeHHAX, AKi MOKYyTb BUKOPUCTOBYBATHUCH I1iJ] YaC PO3pPaXyHKiB
HACOCHO-PYKaBHUX CHUCTeM, JAJBbHOCTI MoJadi Ta BUTpAT PifMHU HA NMOTpPedHU
noxxexxoracinHug. IlpoBejsieHi JochaifkeHHs1 Mepil 3a Bce, 3aKJaJu HeoOXifHe
NiAIPpYHTS [Ji NpPOBeJEHHS NOJa/bIIMX, Oi/bIl JeTaJbHUX [JOCHiAXKeHb, 3
BUKOPUCTAHHAM O6i/iblll CKJQJHUX MPUCTPOIB, MO BUBYEHHIO Ti/[paBJIiyHOTO
OIIOpPY pO3raiy’>KeHb.

CxeMHU Ta MeTOAM [Jid NPOBeLEeHHA [OCJAiPKeHb I0Ka3a/y, 10 BTpaTa
Hamnopy 3a3HadyeHa B TexXHIYHik aokyMmeHTanii Ha PT-80 ckiagae 10 M. BoA. CT. a
niJl 4yac nmpoBeAeHUX AO0CJiPKEHb BHSABUJIOCH, 10 i3 36i/JblIEHHSIM THUCKY Ta
BUTpATU OMNip po3rajyKeHHsl CAra€ 3HA4HO Oijblle TOro, HiXK 3a3HAa4Y€HO B
TeXHIYHIH JiTepaTypi.

JIITEPATYPA
1. bamrra T.M. u gap. 'wapaB/iuka, TUAPOMAlIMHbI M THAPONPUBOABLL. — M.,
MawmunHocTponusgar., 1982,
2. bosabmakoB B.A,, [TonoB B.H. 'mgpasauka. K., Bumia mkoJia, 1989.

YJK 351.741(477)

OPT'AHI3ALIA YIIPABJIIHHA ONEPATUBHO-PATYBAJIbBHOIO C/IYKBOIO
TP OCOBJINBUX YMOBAX, BUK/IMKAHUX AHOMAJIbHUMHU ABUILIAMH
TEXHOT'EHHOTI'O I TIPUPOJHOI'O XAPAKTEPY

Bikmopisi PO)KKO, ixncenep 3 I[IPP 16 /II1PY Y/ICHC YkpaiHu y Yepkacbokiti ob6aacmi,
Cepeili BACYHBKO, kaHO. wpud. Hayk, doyeHm,
Yepkacvkull iIHcmumym noxcedxcHoi 6e3neku imeni I'epois YopHobuas HY1]3 YkpaiHu

Cy4yacHMM  pO3BUTOK  YKpaiHCbKOI  JepXaBU  XapaKTEpPU3YETbCS
nepeJJOMHMM MOMEHTOM y MpiopUTeTax Oe3leKd OCOOUCTOCTI i JepKaBU B
giziomy. Crparerii coLiaJlbHO-eKOHOMIYHOTO pO3BUTKY YKpaiHUM BU3HA4dae
npobJsieMy 3aXWCTy HaceJleHHS BiJj HEraTUBHOrO BIJIMBY aBapil, KaTacTpoo,
CTUXIMHUX JIMX Ta IHIIMX aHOMaJIbHUX $IBUI, TEXHOTEHHOro i MPUPOJHOrO
XapakTepy 9K OZJHY 3 HaUBaXXJIUBILIMX QYHKIIIM Jlep>KaBU Ha Cy4aCHOMY eTarli.

XapaKTepHO  OCOOJIMBICTIO  PO3BUTKY Cy4yacHoOl IMBiJi3aulii crae
30i/IblIeHHA PU3MKy ii iCHyBaHHf. Y OULIbIIOCTI BUNAJKIB Ile NOB'A3aHO 3
aHOMaJIbHMMH $fIBULAMHA TEXHOTEHHOIro i INPUPOAHOr0 XapakTepy. 3TifHO 3
nporHo3aMu ¢axiBLiB y cepi TEXHOTeHHO-NPUPOAHOI Oe3neKHd y HeAasleKoOMy
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MalOYTHbOMY O4YIKYETbCS 30UJIbLIEHHS KIJIBKOCTI TaKUX HEraTUBHUX SBUL] Ha
TepUTOopii YKpaiHu.

OpraHu LUMBIJIBHOTO 3aXUCTy, K €JWHA JiepKaBHAa CUCTeMa, 110 3J4aTHa
Ha/JIINHO 3aXWCTUTH JeMOKpAaTHU4HI JOCATHEHHS HAUIOrO HAapoJy, mpasa i cBoboau
rpoMajisiH, JAep:kaBy BiJ, KaTacTpod Ta IiHIIKMX HAA3BUYAMHUX MOJIM IHIIKMX
Hebe3MeuyHUX sSBUIL, MOCIIal0Th YiJibHE MiClle cepe/i iHIIKX Jlep>KaBHUX OpPraHiB y
BUPIllleHHI HAaWaKTyaJIbHILIOT0 MUTAHHS CbOTO/leHHS — 3a0e3neYeHHs] TEXHOTeHHOI
i mpupogHoi 6e3neKu Ha TepUTOpii HalIol KpaiHW. Y TOM >Ke yac opradisariis
yOpaBJiHHSA  ONEpPAaTUBHO-PATYBAJbHOI  CAYXKOOK B  OCOOJIMBUX yMOBaX,
BUKJIMKaHUX aHOMAJIbHMMHU ABMUILAMU TEXHOTEHHOrO I NMPUPOJHOI0 XapakTepy,
BUMarae neBHOI epeby/10BY, 1110 3yMOBJIEHO MOTpebaMu yacy, TUMHU 3MiHaMH, SIKi
BiIOY/IMCS B €KOHOMIYHIM, MOJITUYHIN i collia/ibHIA chepax KUTTSA YKPAIHCbKOTO
CyCIli/IbCTBA.

Po3rsigiatouu MOHATTSA OCOGJMBHUX YMOB, BUKJIWKAHUX aHOMaJbHUMHU
SIBUIL[AMU TEXHOTEHHOTO i MPUPOAHOT0 XapaKTepy, HEOOXiJHO 3a3HAYHUTH, 1110 1i
KOHCTPYKIIisl Biipasy akKlleHTYe€ yBary Ha QaKTHU4YHIM NiAcTaBi BUHUKHEHHS
TAaKOr'0 COIiaJIbHO-IOPUIMYHOTO $IBUILA, K 0CO6GJIMBI yMOBM, TOOGTO Bifpasy
YCBiJOMJIOETHCA, 110 TaKI YMOBU BUHUKJIM Yyepe3 BU3HAYEHI aHOMaJIbHI ABUIIA.
B Hayni O6ysu cOopob6bu BHKOPUCTOBYBATH MOHATTA “0COOJMBI  YMOBHU
TEXHOTEeHHOTO i MIPUPOJHOTr0 XapaKTepy , ajle MU BBaKAEMO TaKy KOHCTPYKILitO
He KOPEKTHOI0, TOMY 1110 0CO0JIMBI YMOBH, SIK B3Ke MiJKPECI0BaIOCh, — i€ ABUIIE
COLlia/IbHO-IOpPU/JIMYHE, 1 He MOXHa HOro HasuBaTU MNPUPOAHUM abo
TEXHOTeHHUM fIBUIIEM.

BigHocHO TepMiHy "aHoMaJibHe fBHILE", HeEOOXiHO MiJAKPeCJAUTH
HacTynHe. AHOMaJbHUM 3HA4YUTh - TOW, L0 BIAXUJISIETbCA BiJi HOPMHY,
He3BUYaMHUM, HempaBWJbHUWU. TOOTO Ile Take $BHILE, SIKe € BUHSATKOM B
O0TOYYyIUYOMY cepeioBUllli. [[e abcTpakTHe MOHATTS, siKe J06pe NPUCTOCOBYETbHCS
Juid  00’efHaHHA  BCix  (GaKTOpiB  TEXHOTeHHO-NPUPOJHOI  Hebe3MeKH,
BiZiI3epKaJIIO€ IX BUHATKOBICTB i TapaHOPMaJIbHICTD MOXOJKEHHH.

Y nesdkux BHUNAaJKaxXx HeraTUBHI NPUPOJHI abo TeXHOTeHHi aHOMaJibHi
sIBUILlA € YMOBAaMHM /[IJi1 HEraTUBHUX i HebGe3NMeuHUX coljiabHUX noAiid. To6To,
MOXXHa 3a3HayaTH, 10 0COOJIMBI YMOBH, BHUKJMKAHI aHOMaJbHUMHU SIBULIAMH
TEXHOTEeHHOT0 1 MNPUPOJAHOr0 XapakTepy, /MJfA [AigJbHOCTI OIepaTHUBHO-
pATYBaJIbHOI CJAYKOU — Iie, O-Nleplle, HeraTUBHA ONepaTUBHA 0OCTAaHOBKA, 1110
CKJIaJlacsl Ha TepuUTOpii 06CayroByBaHHS Mij] BIVIMBOM BUHUKJIOTO aHOMAJIbHOTO
ABUILA TEXHOTEHHOr'0 Y4 MPUPOAHOr0 XapakTepy, Oo-Apyre, — e po3LIUpPeHHH
KOMIIeTeHIil 0epaTUBHO-PATYBAJIbHOI CJIy>K0H, IO-TPETE, — 1je CTBOPEHHA IHII01
CUCTEMHU YN PaBJIiHHA.

PearyBaHHs Ha HebOe3meuyHi Mmofjii BUKJMWKAaHI aHOMaJIbLHUMU SIBULAMH
TEXHOTEHHOTO0 i IPUPOLHOro XapaKTepy Ta JiKBijaLid IX HacaiAKiB OJAATAITh B:
- opradisanii po6iT 3 JiKBiAalii HacaAiJKiB TaKMX MOAIH; - pATYBaHHI JiIOJeH i
MaliHa; - MPUNMUHEHHI Ail abo BIJIMBY Hebe3neyHUX (aKTOpiB, L]0 BUKJMKAaHI
aHOMaJIbLHUMH SIBHUILIAMHU; - JIOKaJIi3allil 30HW aHOMaJIbHUX SIBUIII, JIiKBiza1ii adbo
MiHiMi3anili iX Hac/aigKiB, 110 CTAHOBJATH 3arpo3y >KUTTH abo 340pOB’I0
HaceJIeHHS], 3all0AiAHHSA ILIKOAU HAaBKOJHWUWHbBOMY MNPUPOLHBOMY CepefOBUILY
abo maiiHy. /[lii onmepaTHBHO-PATYBaJbHOI CAYXOW ILIMBIJIBHOTO 3aXMCTY 100
pearyBaHHsd Ha aHOMaJbHi fBHIA T[OBUHHI OYyTHM CKOOPJAWHOBaHi Ta
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3/1iNCHIOBATUCH BiANIOBIAHO /10 MJIaHIB pearyBaHHS Ha TakKi M0/lil, yTOUHEHUX AJs
YMOB KOHKPETHOIr 0o BUZy Ta piBHA BiJIIOBIJHUX 3arpos.

[ToxkexxHo-pATYyBasbHI migpo3ginu  (wactuny, I[IPII) BigHOcATbCA fo
NiApo3AiB ONepaTUBHO-PATYBAJbHOI CAY>KOM LIMBIJIBHOTO 3aXUCTYy MOPSAJOK i
NOBCSIKJ€HHA JisiIbHOCTI Ta QYHKIiIOHYBaHHS MiJi Yyac BUKOHAHHS 3aB/laHb 3a
IpU3HA4YeHHAM BU3Ha4alTbCA [loJoKeHHAM 1po OnepaTUBHO-PATYBAJbHY
CAYKOY LMBIIBHOrO 3axWUCTy JlepXaBHOI CJAyXO6M YKpaiHW 3 HaA3BUYaWHUX
CUTYallil, 3aTBep/>KeEHUM Haka30oM MiHicTepcTBa BHYTPILIHIX ClIpaB YKpalHU Bif
03 innuaa 2014 poky Ne 631.

YnpaBainHa cunamu I[IPII po3mo4YuHaAeETbCAd 3 MOMEHTY OTPUMAHHA
ONepaTUBHO-4YEProBOK (AUCIETYEPCHKOIO) CAY>K0010 abo KepiBHUKOM OpraHy
ynpaBJiHHA (migpo3ainy) iHpopmarii npo BUHMKHEHHS Hebe3MmeyHoro siBulia i
3/IIICHIOETHCSA 3aJIEKHO BiJi 06CTABUH, 1[0 CKJIAJIXCA Y 30Hi 3arpo3u, Ta BKJIIOYaE
TakKi 3aX0/1U:

®YTOYHEHHS Ta OLIiHKy OOCTAaHOBKMU B 30HI BHUHUKHEHHS HeOe3MeYyHHUX
Mo/il, MpOrHO3yBaHHs MacuITabiB i HACAiIAKiB;

®BU3HAYEHHA  [eplIoYeproBUxX  3aBJaHb, HaJaHHA  NoONepejHix
po3nopsA/KeHb /I NpPUBEJEHHA B TOTOBHICTb MiANOPALAKOBAHUX IOXEXHO-
pATYBAaJIbHUX NiAPO3/1iB;

e0JlaJIbIIMKM aHasi3 cuTyanil (36ip AaHUX MPO XapaKTep Ta MaclITabu
Hebe3MeYyHUX NOo/lik, YTOYHEHHS PO3paxyHKY CUJI i 3aC06iB TOI1[0), Mi/ITOTOBKY Ta
NPUUHATTS pillleHHs 1 J0BeJeHHs 3aBJaHb [0 MiANOpSAAKOBAHUX MiApPO3/iJiB
[IPII OPC;

®3/liliCHEHHS TNOCTiHHOr0O MOHITOPUHTY OOGCTAaHOBKH, OINEepaTHUBHE
iHpopMyBaHHS BiANOBiAHUX OpraHiB ynpaBJliHHS Ta HaceJIleHHSI PO PO3BUTOK

eopraHisaijiro BcebiyHOro 3abe3medyeHHsI INPOBeJleHHS  aBapiiiHO-
pATyBaJIbHI Ta iHIII HEBiAKIaAHI poOiT;

® [1i/ITOTOBKY MPOMNO3ULiH 100 3aJy4eHHs AO0AAaTKOBUX Mifgpo3ainiB OPC
[I3 3 iHmMX perioHiB, opraHizalir iX B3aEMO/ii, BU3HAYEHHS KOHKPETHHUX
3aBJaHb J0JATKOBO 3aJly4€eHUM CUJIaM;

® KOOpAMHALiI Jiil cua i 3aco6iB, 3ajJy4eHUX [0 NMPOBeJeHHs aBapiliHO-
pATYBaJIbHI Ta iHIII HEBiAK/IaAHI pOOIT;

eopradiszaijito MNoBepHeHHs 3aJy4eHUX CUJ i 3ac006iB /10 Micllb MOCTiHHOI
JMC/OKalil Imic/jss BUKOHAHHSA 3aBAaHb 3 JiKBifalil HacaigkiB HeOe3NMeYHHX
noziu.

Jlns1 3abe3neyeHHs BUKOHAHHS 3aBJaHb MOXYTb IPOBOJUTHCS CHellia/bHi
po60TH, [0 SIKMX HaJeXkaTb: OpraHisaunisi 3B'I3Ky Ta OCBITJIEHHS y 30HI
BUHUKHEHHSI OCOOJIMBUX YMOBaX BUKJMKAHUX aHOMaJbHUMH SIBUILLAMH
TEXHOFEHHOTO 1 TMPUPOJHOr0 XapaKTepy; PO3KPUTTS Ta po3OUpaHHSA
KOHCTPYKLil; MiAHAOM (CIYyCK) HA BUCOTY (3 BUCOTH).

CneyiasbHi pPOOOTHM BUKOHYIOTbCA i3 3aCTOCYBaHHSIM BiANOBiJHUX
TEeXHOJIOTiM Ta crnelliabHOI TEXHIKH.

36ip cua i 3aco6iB Ha Micui JikBiganii HacsigkiB 0COGJMBUX yMOBax
BUKJIMKaHUX aHOMAJIbHUMHU fIBUILIAMU TEXHOTEHHOTO I MPUPOJHOr0 XapaKTepy
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nepefbayae TMepeBipKy HagBHOCTI 0COOOBOTO CKJaJy, KOMIIJIEKTHOCTI
creliaJibHOI TEXHIKM 1 yCTaTKyYBaHHS BiINOBiIHO /10 TabeJiB HaJIEXKHOCTI.

PexxuM po6oTH NpU 1bOMYy CJiJi YCTAHOBJIIOBAaTU 3 ypaxXyBaHHIM
JIONYCTUMOT'0 CTPOKY IlepebyBaHHS 0COO0BOTO CKJIAAY B 30HI JIiKBifallii, a TaKoX
CTaHy Mnpane3faTHOCTI ocoboBoro ckaaay migposainiB IMPII mig yac po6oTtu B
[IeBHUX YMOBaX.

Jii ITPI1 Bk/04alOTh HacaMIlepes MPOBe/lEHHS PO3BiJKU sIK Ha 06’€KTI, Tak
i Ha npuJeryii A0 Hboro TepuTopii. Ilig yac opradisaiii po3BiJgkKu 0cob6JiMBa
yBara 3BepTAETHCSA HA MOXJIMBICTb NOBTOPHUX MOJiM, HAABHICTb MOCTPAXKAATIUX
Ha 00’€KTax, CTyNiHb PYHMHYBaHHS O0’€KTIB, CIIOPYJ, HAsfABHICTb Ta CIPABHICTb
30BHIIIHBOTO TNPOTUIIOXKEXKHOTO BOJONOCTAYaHHHA, CTALliOHApDHUX CUCTEM
MOXKEeXO0raciHHA TOLLO.

[ligq yac npoBeJeHHS PO3BiIKM BCTAHOBJIIOIOTHCS PAaMOHW Ta XapaKTep
NoJlii, BU3HAYAIOTbCS OCHOBHI HampsMKU BBeJleHHA cua i 3aco6iB [IPII,
HasIBHICTb 3arpo3u HaceJIeHHI0; Miclle3HaX0/[P)KeHHsI MOTePIiInX, 6e3neyHi Micls
30cepe/PKeHHs CUJI i 3ac06iB, 300py eBaKyMOBaHUX JIIOJIEN.

YK 614.84

BOTHE3AXUWCHI BJIACTUBOCTI T'EJIEYTBOPIOIOYUX CUCTEM B YMOBAX,
HABJIMAKEHUX 10 PEAJIbBHUX

Jmumpo CABEJ/IBEB,
HayioHasvHUll yHieepcumem YuegisibHO20 3axucmy Ykpainu

[[lopiyHa KiJIBKICTh JIICOBUX MOXEX IOKa3ye, L0 MpobJieMa IMOIIYKY
epeKTUBHUX METO/IB iX raciHHs NoTpebye N0AaJbLUIOr0 BUBYEHHIO [1].

[ligBuIleHHS ePeKTUBHOCTI 60POTHOU 3 JIICOBUMHU MOKEXKAMH OB 'I3yI0Th
i3 BUKOpPUCTAaHHSIM BOJO-MIHHUX 3aco6iB MOXeXOraciHHs, BUKOPUCTAHHAM
KOMMpeCiKHUX i TBepAuX MiHb [2], 3acTocyBaHHAM resieyTBoproouux (I'VYC) i
niHoytBoptotyux ([1YC) cknaais, ki npoJeMOHCTPYBaJu BUCOKI BOTHE3aXHMCHI
XapaKTepPHUCTUKH BiJHOCHO JIiCOBOI Mi/ICTUJIKM Y NoNepeaHix poboTax [3,4];

[Tonpu 3HA4YHUU iHTepec A0 NpPo6GJEMHU TaciHHS JIiCOBUX MOXKEX, MOLIYK
BOTHe3axXHWCHUX CKJa/iB 3 ONITUMaJbHHUM 4YaCcOM BOrHe3axMUCHOI Ail 3aJIMIIAaEThCS
aKTyaJIbHUM.

/lnsg BCTAaHOBJIEHHA BOTHEBOrO BIIJIMBY Ha 3axUIyBaHi 3pa3Ky JiCOBOI
NiICTUJIKM B yMOBaxX peaJibHOI JIiCOBOI MOXeXi MOXHa HAOJIM3UTHUCS, SKILO
30iJIbIUIATU PO3MipU 3pasKiB JicOBOI MiJACTUJAKA W PpO3IJSAHYTH [0JATKOBI
YUHHUKY, 1110 BIJIMBAIOTh HA MpOLeC NOLIMUPEHHS NOJyM'sl (IUBUAKICTh MOTOKY
BITpPY Ta 0CO6JIMBOCTI pesibedy Mic1eBOCTi).

/lana po6oTa NPOBOAUTHLCA y CHeliaJibHIM YyCTAHOBLi JAJs BUBYEHHS
JIICOBUX MOXeX, fAKa CKJIALAETbCA 3 MeTaJIeBOro CTOJY, [e pO3MilyeThCA
JIICOBMM TOPOYXI MaTepiaj Ta yCTAHOBKU CTBOPEHHSI MOTOKY MOBITPS.

Ha 6a3i Bullle3a3HaYeHO0i yCTaHOBKHU OYyJi0 MPOBeAEeHO eKCllepUMeHTaIbHi
JOCJIPKEHHSA 3 BU3HAYEHHS BOTHE3aXWCHOI Jil MOKPUTTHA, OTPUMAHOIO 3
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BUkopuctaHHaM ['YC 5% Na20-2,7Si02 + 35% CaClz, HaHeceHOro Ha JiCOBUH
roproyui Matepian posMmipom 100 x 50 cm., 3aBaHTaxkeHHsAM 1,25 kr, 1m0
Bi/IMOBiJla€ NUTOMOMY 3aBaHTaXXeHHIO 2,5 KI/M2 i TOBUIMHOIO 5 CM.

Ckusiaz J1icoBOI MiACTHU/KKA Ta il TOBIIMHY OYyJ0 00paHO OJMU3bKUMHU [0
ZOCJiIKeHb Ha MOJIeJIbHOMY JiKepeJii HU30BOI J1iCOBOI NOXeXi MaJIuX po3MipiB.
BigMiHHICTD y ckJaAi moJidrajsia y BKJKOYEHI [0 CKJaAy XBOMHOI JIiCOBOI
MiACTUJIKKA HIUINOK 1 JApiOHUX TioK B 06cs3i 20% Big 3arasbHOi Baru, 1o
6i/1b1II0I0 MipOIO BiZINOBiIa/10 peasibHiM MiACTUILI B Jiicax XapKiBCbKOI 06J1aCTi.

Ha migroroBseny mnigctuiaky posmipom 1000x500 MM 6ys10 HaHeceHO
BorHe3axucHe nmokpUTTA i3 ['YC mupuHoro 200 MM Ha BCIO TJIMOMHY MiJACTUJKHA
(5 cM) po3aisibHO-NIOCAIAOBHUM CIOCO60M mojadi. KoMnoHeHTH mnojaBajiu 3a
JflonoMoroto pyyHux onpuckysaudiB OIl-301 3 nutomotro BuTpaTtow I'YC 1; 0,85;
0,55; 0,4 r/cm2. BawxkHIN Kpak MiACTUAKY mupruHO0 10 cM 06/1MBaiyu 6€H3UHOM
1 mimaJiro BaJIu.

EKcrieprMeHT NPOXO/JUB y KiJIbKA eTalliB Ha piBHIM MOBEPXHi Ta 3 KyTaMHU
HaxuJy MOBEpPxHi, gKi iMiTyBasnu pesibed MicueBocTi. Ha koxkHOMy 3 eTamiB 3a
JIOTIOMOT' 010 YCTAaHOBKH CTBOPIOBaJIM WIBUAKICTh NOTOKY MoBiTps Big 0 10 4 M/c.
Y xo4i eKcriepMMeHTy OIjiHI0OBa/JiM TJIMOMHY NpPOropijioi 4yacTUHU 0O6po6JIEeHO]
JIJIAHKU NiJACTUJIKM IiCJIFA TOBHOTO CaMO3aracaHHs ropro4ux MarepiasiB. Takox
dikcyBasiM MOXJ/IMBICTb MPOXOJPKEHHSI TEeTEepOTeHHOr0 TOpiHHA B LIapax
06p006JIeHOI JiNISTHKY U

Ha niacraBi oTpuMaHux BizoMocTtel o6po6siena ['YC 3 BuTpaToto 0,7 r/cm?
JlicoBa MiACTUJIKA HaJiiHO 3abe3mnevyye HeNOLIMpPEHHs MOJYyM'ss B iHTepBaJi
IIBUJIKOCTEMN NOBITPAHOTrO NOTOKY Bij 0 10 4 M/c IpU KyTax HaxuJy MOBEPXHi 70
40 rpajgycis.

Takoxx ©OyJsio [AocCHifKeHO BIJIMB iCKOp 1 po3neyeHUx ¢parMeHTiB
JIEPEBMHU Ha 3alMaHHS He3axWILEeHOI TOPU30HTAJIbHOI JIiICOBOI MiZCTU/IKUA NPHU
pPi3HUX LIBUAKOCTAX NOBITPAHOrO IOTOKY. Taki JOoCaigu mNoOKasav, L0 Bij
JIpi6bHUX icKOop BUOpaHa JiicOBA MiZICTUJIKA He 3aropaETbCsl MPH LIBUAKOCTIX
noBiTpsiHOro motoky Big 0 mo 4 M/c. OgHOYacHO OyJi0 BCTAaHOBJIEHO, 10 3a
HasBHOCTI B JicoBiil miactuiani cyxoi TpaBu (~5% ) B ~25% BuUMDajKiB
TPaNJisAJa0Ch JIOKaJIbHe 3aUMaHHA fIKe NIPU IBUAKOCTAX MOBITPSAHOI0 MTOTOKY BiJ
0 1o 2 M/c nepexoiuJio B cTikike ropiHHs. [Ipy MIBUAKOCTSX MOBITPSAHOr0 NOTOKY
3 - 4 M/c cTilike TOpPiHHS He CIIOCTEePEeXeHO, 1[0 3yMOBJEHO 0X0JI0/PKYBaJbHUM
epeKTOM MOBITPSHOTO MOTOKY.

Y BunagKy nojauyi posnedyeHUX PpparMeHTIiB JlepeBHHU (TJitoui riJiouku
JIOBXXMHOI0 1 - 2 cM) Ha MOBEPXHIO JIiICOBOI MiICTUJIKH, IK 6€3 CyX0l TpaBH, TaK i 3
il HagBHICTIO, CIIOCTEPEKEHO MOOJUHOKI BUNIAJAKU 3aiMaHHs JIiCOBOI MiJICTUJIKU
MPH BCiX LIBUAKOCTSAX MOBITPAHOTO IIOTOKY.
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B3AEMOAIA BIAAIJIEHb HA OCHOBHHUX NNOKEXKHHUX ABTOMOBLI/IAX
Y CKUVIAAI KAPAYJY B CYYACHUX YMOBAX

Bosodumup CUPOBHH, kaHd. mexH. HAyK,
HayioHasvHUll yHieepcumem yusiibHO20 3axucmy YkpaiHu

/IBa Ta Oinblle BigJiJieHb Ha OCHOBHUX IOMKEXHHUX aBTOMOOIIAX
CKJIQIAal0Th KapayJ MNOXeXHO-pATYBaJbHOI 4YaCTUHU. TakKMM 4YUHOM, TAKTUYHI
MOXJIMBOCTI KapayJy CKJaJalTbCd 3 TAKTUYHUX MOXKJIUBOCTEH BijJisleHb, 10
BXOJSATH /10 Horo ckaaay. OTxKe, BUXOAUTb, KoM GOPMYIOTh KapayJiu, Tpeba /10
iX CKkJIaAy BKJ/IOYATH BiAJjiJIeHHS Ha TaKUX OCHOBHUX MOXKEXHHUX aBTOMOOIIAX,
ki 6 JOMOBHIOBaJIM OJHE OJHOrO i 3abe3mevyyBasid yCHiX raciHHA MOXeX 3
ypaxyBaHHSIM MicClleBUX YMOB i 00CTaBUH paliOHY, L0 OXOPOHSETHCS YaCTHUHOIO,
abo o6’exTa [1].

Hanpukiag, koiu GopMyOTh KapayJu NOXKeKHO-PATYBaJIbHUX YaCTUH, SIKi
OXOPOHSIKTb PAOHU 3 HEJOCTATHLO PO3BUMHEHUM BOJIONIOCTAYaHHAM, JOLJIBHO 0
IX CKJaZy BKJIIOYATHM aBTOLMCTEPHU CEpPeJHBbOrO i BAXKKOrO THUIY 3 BEJIUKUMU
3alacaMM Ha HUX BOTHEraCHUX pPeYyoBHH. B IHIIMX BUINaJKaxX KapayJd MOXYTb
dbopmyBaTUCA 3 BifJiieHb HA aBTOLUCTEPHAX i HACOCHO-PYKAaBHUX aBTOMOOLISX,
110 MAalOTh BEeJIMKWM 3alac pyKaBiB JJIl MariCTpaJbHUX JIHIA | MOXKYTb N10JaBaTU
BO/ly Ha 3HAa4Hi BiiCTaHI.

OfHaK y Cy4YaCHOMY >XMTTI y BEJMKHUX MiCTax CKJaJjacd CUTYyallid, KOJU
NOXKEXKHO-PATYBaJIbHI  MiAPO3AiM NpuUOYyBalOTh [0 Miclsl BUKJIMUKY i3
3ami3HeHHSIM, IOB’SI3aHUM 3 J1y?Ke 3HAaYHUM 306i/IbllIeHHSM KiJIbKOCTi TPaHCIOPTY
Ha goporax. lle BUKJIMKa/I0 HEOOXiIHICTb BBeIeHHS [0 CKJIaJly KapayJiB TeXHiKH
3 MEHLIOI0 Macol0 i 6i/1bII MaHEBPEHOI.

TakTU4YHI MOXJ/IMBOCTI KapayJly MOCUJIIOTh LIJIAXOM BKJIKYEHHS 10 MOro
CKJIaZy BiJiZiiJiIeHb HA OCHOBHUX MOXEXHO-PSATYBaJbHUX aBTOMOOIJISAX 1IiJIbOBOTO
IpY3HAaYeHHA Ta NiApOo34iIiB Ha CHeljaJIbHUX IOXEXHO-PATYBAJbHUX
aBTOMOOIAX. Y UUX BUIAJKAX TAaKTU4YHI MOXKJMBOCTI KapayJy 30iJbIIYIOThCS.
[Ipy TakoMy cKJ1aZli KapayJ MOXKe NOJaBaTHU Ha raCiHHA MO0XeX He TiJIbKU BOAY,
PO34YMHU 3MOYyBayviB i MOBITPSAHO-MeXaHIYHY IiHY, ajle ¥ BOTHEracHi MOpOIIKH,
MiHO-TTIOPOIIKOBI CyMillli, ByTJIEKUCJOTY Ta iHIII BOTHEraCHi pe4OBUHU.

TakTU4YHI MOXJIMBOCTI Kapaysly He TIJIbKM CK/I3JalOTbCAd 3 TaKTUYHUX
MOXKJIMBOCTEM BifJlijieHb, 10 BXOAATb A0 HOro CKJI3jay, a U 30UIbLIYIOThCS
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(mOIMPIOIOTBCA) Y pe3y/IbTaTi yMijiol B3aEMOZii Koro ocoboBoro ckiagy (puc. 1).
Kapays, 1o ckiagy skoro BXoAATb JiBa i Oijibllle BifJliieHb Ha aBTOLMCTEPHI U
HACOCHO-PYKaBHOMY aBTOMOOIJ, Y pe3y/ibTaTi B3aEMO/ il MOKe 3a6€3Me4YuTH, KpiM
nornepeaHbO MepesiyeHux pooiT, e u:

— IepeKadyyBaHHA BOJAM 3 BOJOJKepeJs, L0 3HAXOAATbCA Ha 3HAYHIN
BiJICTaHI BiJ MicCIIfl ITOXKeXi;

— 0Oe3mnepebiiiHy MoAavyy BOASHUX CTBOJIB [IJisl TaCiHHS MOXEX HIJISIXOM
nmiZiBe3eHHs BOJW aBTOLMCTEPHAMU (fKIIO [0 CKJAJy BapTH BXOAUTH [JBa i
6isb11Ie BiAJiieHb Ha aBTOLMCTEPHAX);

— 3ab6ip BoZiM 3 A0NIOMOTrOI0 TiJipoesieBaTOPIB i3 BOJoAKepeJ, 1110 He MaloTh
nig’i3iB /i1 MOXKEeXHO-PSATYBaJIbHUX aBTOMO6GI/MIB, i mojgaTtu ii B iHMm
aBTOMOOIJIi, 1110 3a6€e3Me4Yy0Th POOOTY CTBOJIIB HA MOXeEXi Ta iH.
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PucyHok 1 - CxeMu B3aeMoAil BifJisieHb y CKIaAl Kapayay

TakuM 4YMHOM, Ha4yaJIBHULUBKUW CKJ3J, KWW OYOJIKOE KapayJ Iij 4ac
raciHHA MOXeX, IOBUHEH YiTKO 3HaTH TaKTUYHI MOXKJIMBOCTI NiAPO34iJiB 1 yMiJso
BUKOPUCTOBYBATU iX y pPiSHOMaHITHUX OOGCTaBMHaX i yMOBax Ha MOXKeXax, a
TaKOX BXXMBAaTHW HEOOXiAHUX 3ax0/liB 3 MNiATOTOBKM 0OCOOOBOTO CKJIAAy AJif
HIBU/JIKOIO BUKOHAHHS ONEPAaTHBHMUX AiM I B3aEMOJII MiJi 4ac raciHHS MOXKEX.
CBo€vyacHa i BMiJIa opradisalisg B3aeMo/ili 0c060BOro CKJaAy MNiApo3/iJiB, fAKi
O6epyTb ydacTb B OIlepaTHUBHIK pPoO6OTi, € OJHUM 3 BUpillaJbHUX (AKTOPIB
YCHILIHOTO raCiHHA MOXexXI.

B3aemo/is 0co60BOro CcKJIaAy BiAJiJieHb y CKIaJi KapayJy 3/1iliCHIOETbCS
MiJ Yac opraHisalii i mpoBeeHHS PO3BiJiKHA, BCTAHOBJIEHHS MOXEXHUX APaOUH
Ta MoJlayi CTBOJIIB /ISl TACiHHSA, pITYBaHHA JIIOJ|€H i eBaKyallil MalHa, pO3KPUTTH
i po30uMpaHHA KOHCTPYKLid OyAWHKIB Ta CHOpyZ, pOOOTH JIaHKHU
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ra3oZJUMO3axMCHOI CJOyKOM, a TaKOX IiJ, 4aC BUKOHAHHS IHIIMX poOOIT Ha
noXkexkax. Yce pi3HOMaHITTA B3aeEMOAIA 0COOOBOTO CKJAZy KapayJy
OGI'PYHTOBYETHCSI 0OCTAaBUHAMMU Ha MOXKENi.

Opranizanis B3aeMojii NiApo3AiJiB BKJWOYAE B cebe Y3ro/pKeHHS ix
OonepaTUBHUX [iM 3a METOI, MiClleM Ta 4acOM B iHTepecax yCHiIIHOTO raciHHS
noxexi. BsaeMmogio migpo3aisiiB opraHisoBye BiJNOBIAHMM Ha4vaJbHUK: Y
BifiJliieHHI - KOMaHAWP BifJlisieHHs, Yy KapayJii — Ha4yaJlbHUK KapayJly abo oco6a,
sdKa OYOJIOE KapayJ, a TaKO0X BIiJANOBIJHUWA KepiBHUK OINEpaTUBHUX [iA Ha
NoXKeXi - KepiBHUK TaciHHS TMOXeXi, HayaJbHUK 1ITaby, HavaJbHUK
OIEepPaTUBHOI JIIAHKH, HAYaJIbHUK ONlePAaTUBHOTO CEKTOPY.

JIITEPATYPA
1. OCHOBHM TaKTHUKHU raciHHs noxex: HaBu. noci6. / B.B. CupoBuii, 10.M. Cenuuxih,
AA. Jlicuak, LI' [Jlepe'sinko. - X.:. HYL3Y, 2015. - 216 c. - Pexxum pgocryny:
http://nuczu.edu.ua/sciencearchive/Articles/senchihin/osnovy-taktik.pdf.

OCOBJIMBOCTI BUKOPUCTAHHA MIAPO3AI1/IB HA CITELIIAJIbBHUX
MNOKEXHHUX ABTOMOBIJ/IAX

Bosaodumup CHUPOBHH, kand. mexH. HayK,
HayioHasavHull yHisepcumem yugiibHo20 3axucmy YKpaiHu

[ligpo3ainy, 1m0 036po€Hi crHelnjaJilbHUMHU MOXEXHUMH aBTOMOOIISAMH,
MalTbhb B ONEPAaTMBHOMY PO3PaxyHKy HEBEJIUKY KiJIbKICTb 0COOOBOr0 CKJaAy,
TOMY BOHHM Ha IMOXeXaxX MNpalolTh y TICHIM B3aEMOJIl 3 MiApo3AisaMu Ha
OCHOBHHMX TOXKEXHUX aBToMobOinax. i migpo3aisiv jgomomMarailoTb OCHOBHUM
niZipo3/iiyiaM BUKOHYBATH 3 yCIiXOM PO6GOTH MO pSITYBAHHIO JII0/Iel, PO3KPUBAHHIO
i po36UpaHHI0 KOHCTPYKIIiM, eBakyallii MaliHa, raciHHS MOXeXi Ta iHl BUAU
onepaTuBHOI po6oTH [1].

[lizpo3ainu 3B’s13Ky Ta OCBITJIeHHS IPU3HAY€EHi /15 3a6e3MnedyeHHs 3B’ A3Ky
ynpaBJiiHHS, iHQopMalil Ta B3aEMO/il Ha MOXeXaxX Ta OCBITJIEHHS ONepaTUBHUX
no3ullil poboTH NiApo3ainiB Ha Micli noxexi. Ha Micui yctaHOBKH aBTOMO6Gi/s
3B’AA3KY 1 OCBITJ/IEHHS YaCcTO pO3TallOBYIOTh WITA6 MoxexoraciHus (puc.1-3).

[lizpo3aisiM Ha aBTOMOOWIAX 3B’SA3KY Ta OCBITJIEHHS 3a0€3Me4yI0Th 3B’SI30K
yIpaBJliHHA i B3aEMO/il Ha MicIi MOXeXi 3 10MOMOro0 NepeHOCHUX PajlioCTaHILiH,
rYYHOMOBHUX YCTAaHOBOK Ta TeJieOHHOrO 3B's3Ky, 3B's1I30K iHpopMalii - 3a
JIOTIOMOTOI0 aBTOMOOIJIbHUX PaZ[ioCTaHLiM i TesiedoHy, NigKI04YeHOro A0 JiHil AT3
(MT3), a Tako>X MO>KyTh O/JHOYACHO 3/IiICHIOBATH OCBITJIEHHS JI0 II'SITU MicCllb Ha
NO3UIiSIX BUKOHAHHS ONEepaTUBHUX [ik Ha noxexi . [logady esexkTpoeHeprii ao
POXKEKTOPIB 3/[iMCHIOIOTh T€HEPATOPH, 1110 BCTAHOBJIEHI HA aBTOMOOI/IAX 3B’SI3KY i
OCBIiTJIEHHSl, ab0 BiJi MICbKOI eJIeKTpoMepexXi uepe3 eJIEKTPOIUT, IO
po3TallloBaHUK Ha aBTOMOOGiII. /lo reHepaTopa aBTOMOOI/ISI MOXYTh MiJAKJII0YaTH
€JIEKTPOIHCTPYMEHTH.

[lizpo3ainu Ha aBTOMOOiNSAX TexHiyHOI cayx6u ATC-20(43261)-282
Npu3HayeHi AJg BUJAJEHHSA AWMy abo mojayi CBiXKOro moBiTps B 3aAWMJIEHI
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NpUMIllleHHd Ta MNPUMIilleHHS 3 OTPYHMHHUM CepeJoBULIEM, PO3KPUBAHHA Ta
po306upaHHA OyJiBeJbHUX KOHCTPYKIiM, YaCTUH OYAMHKIB Ta 3aBaJiiB MiJ 4ac
BUKOHAHHSl pSATYBaJIbHUX POOIT, a TAaKOX OCBIT/JIEHHS ONEpPAaTUBHUX MO3UIIiN
(puc. 4).

[lifpo3ain, 030pOEHHUN TMOXEXKHHUM TEeXHIYHUM aBTOMOOieM, 3MoxKe
3abe3neynuT poOOTYy JAMMOCOCA BEeJUKOI MNPOAYKTUBHOCTI, [0 M'AATH
NHEBMAaTUYHUX IHCTPYMEHTIB BiJi KoMIlpecopa aBTOMOOiJs, po36upaTu
KOHCTpyKLii Barow a0 1180-4000 kr, pizaTh MeTaJsieBi YaCTUHHU Ta JepeB’siHi
KOHCTPYKIIii, OCBIT/IIOBAaTU Miclisi po60TH 3 BUKOPHUCTAHHSM 5-MeTPOBOI LIOTJ/IM Ta
4 TpOoXeKTOpiB, MOJaBaTH B OCEpPeJlOK IOKeXi IMiHy BHUCOKOI KpaTHOCTI 3a
JIOTIOMOTOI0 IMMOCOCA, 3a6€e3NeUYUTH Aie/IeKTPUIHUN iIHCTPYMEHT, 3aC0O6U 3aXUCTY
Bi/| ypaKeHHH eJIeKTPUYHUM CTPYMOM Ta iH.

PucyHok 1 - CxeMa BUKOPUCTAHHS MOXKEXHUX aBTOMOOIJIIB OCBITJIEHHSA
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Pucynok 2 — Cxema BUKOPUCTaHHS MOXKEKHUX aBTOMOOILTIB pajiio3B’ 3Ky
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Pucynok 3 — CxeMa BUKOPUCTAHHSA MOXKEKHUX aBTOMOOLITIB IPOTOBOIO 3B’ 3K
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Pucynox 4 — Cxema BHKOPHUCTAaHHS IMOKEKHHUX aBTOMOOLIIB TEXHIUHOI ciryxom:1l —
ITHEBMATHYHI IHCTPYMEHTH; 2 — KOPOOKa pO3rairyKeHHS JJIs IPOXKEKTOpiB; 3 — Bara 110 2 T; 4
— TUMOBCMOKTYBaY

CIIMCOK JIITEPATYPHU
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OCOBJIUBOCTI MPOBEJEHHA ABAPIMHO-PATYBAJIGHUX POBIT IIPH
JIKBIJALII HACJIIAKIB JOPOXHbO-TPAHCIIOPTHHUX MPUT O],

Amumpo PE/JOPEHKO, kaud. icmop. HayK, Bacuav KPUILITAJIB,
Yepkacvkull IHcmumym nocedcHoi 6e3neku imeni I'epoie YopHobusas HY1[3 YkpaiHu

PearyBanHsa Ha /[ITIl moTpebye opraHizaliiiHUX DpillleHb, O0COOJHUBO Y
NUTaHHAX B3aeMogil BignoBigHux cayx6 (JCHC, HanioHanbHoi nouinii, MO3).
JlaeTbcs 20 XBUJIMH AJi 1€0JIOKYBaHHS i pATYyBaHHS noTtepmisoro. lle ;ocTaTHBO
KOPCTKi CTPOKH, ajie BOHM ,CMepTesJbHO 06yMoBJieHi”. flKk moka3aB A0CBif
JikBiganii HacaigkiB JTII, cepenHi TepMiHU NPOXOAKEHHS IMOBIJOMJIEHHA NPO
JTII B MmicTax ckynagaoTh Bij 10 xB. 0 1 rouHHy, a y CiibCbKil MiciieBocTi Big 1,5
rofvHM i 6isbure. KpiM 11boro ekcTpeHa MeJJu4Ha JJ0IOMOra He 3aBX/1 OyYBa€ Ha
BiATOBiAHOMY piBHI 4epe3 BIiACYTHICTb Cy4yaCcHUX MeJUYHUX 3acobiB Ta
creliaJbHOr0 MeAWYHOro o6JaAHaHHA. Y pe3yabTaTi TuHe O0Ju3bko 70%
NOCTPaAX/AauX, sKi MOTJIM 6 6YTH BPSATOBaHI MPpU CBOEYACHOMY i npodeciiHOMY
HaJlaHHi iM gonoMoru. Lle 06yMOBJIIOE aKTyasIbHICTh MiJBUIIleHHS e(EeKTUBHOCTI
APP npu niksigauii Hacaigkis JTII.

[linBuieHHss epeKTUBHOCTI mpoBesieHHsT APP fnocsiraeTbcs 3a paxyHOK
mBUAKOro BusiBjeHHa Micuda JTII, mBHUAgKOro onosileHHA i JOCTaBKU CUJ Ta
3aco0iB, YiTKOro BMKOHAHHS PSTyBaJbHUX pOOIT. KoxkHe 3 LMX HaINpsIMKiB
BMMara€e BHKOHAaHHSI KOMILJIEKCY Ppi3HUX 3axoZiiB. HalBaxiuBilIMMU
HanpsiMKaMu poOOIT € BAOCKOHAJIeHHs1 OpraHisalii ynpaBJsiHHA i 3abe3ne4eHHs
B3a€EMO/ii OpraHiB ynpaBJiiHHA 1 aBapikHO-pATYBaJbHUX HiJPO3ALIIB, IO
3a/1y4al0ThCA [0 NOPATYHKY noctpaxaaaux y ATII.

Oco61MBOCTI NpOBeZleHHA aBapilMHO-pATYBaJbHUX pOOIT NpH JiKBigamil
HacaiakiB /JTII Bigo6GpakeHi B HACTYyNMHUX OCHOBHUX MPUHIUIIAX MPOBEJEHHS
APP:
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1. EAvHOHAYa/IBHICTh KepiBHUIITBA poboTaMu 3 JikBiganii Hacaiakis JTII.
[loBHOBa)XeHHSI MO KepiBHULTBY poboTaMu Mo JikBigauii HacaiakiB JATII
npuiiMae Ha cebe nepuini, skuil npu6byB Ha Micue /JTII kepiBHUK HallioHa/IbHOI
noJiinii, aBapilHoO-pATyBaJbHUX cayx6 JCHC, cayx6u mBHUAKOI MeaHUYHOI
fonoMord. BiH BUKOHye 0600B's3KkM KepiBHUKaA JikBiganii HacaiakiB ATII mo
NpuOyTTS KepiBHWKA, BHU3HAYEHOTO0 3aKOHOJABCTBOM YKpaiHU. PimieHHs
KepiBHHMKa JikBiganii HacaigkiB JATII € 060B'I3KOBUMM JiJis1 BCiX IpoMajisiH, sKi
nepeobyBatoTb Ha Mmicui JTII Ta miapo3ainiB, 1mo 6epyThb y4acTb y JiiKBiganii
aBapil.

2. Po3nofis1 moBHOBaXkeHb, BiIMOBiJa/JIbHOCTI Ta 3ab6e3ne4yeHHS B3aEMOJil
CIy>k0 pi3HUX BiAOMCTB 1o JiikBigauii Hacaigkis JATII.

3. 3aBYacHUH po3Mo/JiJ 000B'SA3KIB BiAJiJIeHHSI 3 MOPATYHKY MOTEPHiJIHUX
npu JTII. Hanpuknag, BigginenHs 3 4-(5) pATyBaJbHUKIB Ma€ HACTYIHUM CKIAJ;:

- KOMaHAUp BiAJiJieHHs, Kepye po60oTaMU 3 TMOPATYHKY JoAed i
OpraHi3oBY€E B3aEMOJIIO0 3 IHIIMMU 3a/Jly4Y€eHUMU NiAPO31I1aMy;

- BOZiM, KepY€E TPAHCIIOPTHUM 3ac000M, 3ab6e3ne4yye poOb0OTy riipaBaidHUAX
HAaCOCHUX CTaHLid Ta IHIIMKX 3acobiB eHepromocTayaHHs aBapilHO-
pATYBaJIbHOTO IHCTPYMEHTY, 3abe3mnedye ocBiTaeHHs Micus ATII;

-1 - (2) pAaTyBaJbHHUKA, BUKOHYE pOOGOTH MO [ebGJOKyBaHHIO Ta
BUJIYYEHHIO NOCTPAXAANUX 3 MOMIKO/KEHUX TPAHCIOPTHUX 3aCO0iB;

- pATYBaJIbHUK, BUKOHYE POOOTH LI0A0 MOIepeyKeHHs, JioKaJjisanii Ta
JIiKBifja1ii BNJIMBIiB BTOPMHHHUX Bpakalourux paKTOpPiB HA Micli npoBeeHHs: APP
(KOHTpOJIIOE BUTIKAaHHS TNaJMBa, JIOKaJi3ye i TracuUTb OCepeAKH MOXKexi,
NpuOMpPAE OCKOJIKA CKJA Ta iHIII rocTpi npeaMeTH Ta iH.), KOHTPOJIIOE
cTabiniszalilo MOWKO/PKEHOTO aBTOMOOi/sA, oropopkye Micue npoBeseHHs APP,
Ha/la€ neplly MeJJU4HY JOIMOMOTY IIOTePIIiINM;

4. Moain micusa BukoHaHHs APP Ha 3 30HM. ¥ mepuiiit 30Hi (B paaiyci 5
MeTpiB) 3HAXOAATbCSA TIIbKH pPATYBAJbHUKH, $SKi BUKOHYIOTb pPOOOTH 3
J1e06JIOKYBaHHsS Ta HaJlaHHS TMepiioi MeAW4YHOI JO0MOMOTH MOCTPaXAaJuM. Y
Jipyrii 30Hi (B paaiyci 10 MeTpiB) po3TalllOBYEThCS pelliTa YJIEeHIB pATYBaJbHOI
rpyny, siKi 3a6e3Mne4yr0Tb FOTOBHICTb [0 3aCTOCYBaHHs aBapilHO-pATYyBaJbHUX
3aco6iB. ¥ TpeTili 30Hi (6isibmie 10 MeTpiB) 3HAXOAATbHCS KapeTHU IIBU/KOI,
NOoXKeXXHa Ta aBapilHO-psATYBajJibHA TeXHiKa, 3acobu OCBiTJIeHHA Ta
OTOpO/XKeHHS, IeMOHTOBAaHI YaCTUHU TPAHCIOPTHUX 3aC06iB Ta iH.

5. [lepiioyeproBicTb BUKOHAHHSI POOIT i3 3HUKEHHS a60 YCYHEHHS BIIJIMBY
BTOPUHHUX Bpakarouux ¢pakTopiB [ATII Ha pATYBaJbHUKIB i NOCTpaXKAaTuX.

6. [IpiopuTeTHICTH pOOIT i3 3abe3neyeHHA AOCTYINy A0 MOCTPaXJaluX 3
BaXXKMMH TPaBMaMH.

7. 3abe3nedyeHHd B KOPOTKMU TepMiH JOCTyny [0 NOTEPIIJIOro B
aBTOMOOUII A/ HaZaHHA WoMy mnepiioi MeauyHol aAomomoru. Ilpu ubomy
BUOWPAIOTHCA HaWOIIbII NpPOCTI LJIAXM NPOHUKHEHHS B MOLIKOJPKEHUHU
TPaHCMOPTHUM 3aci6: MIJISAXOM BUJAJIeHHS JIOOOBOTO CKJa, PO3THHY JBepel 3
00Ky 3aMKiB Ta iH.

8. MakcuMasibHe pO30HMpaHHS MOIIKOJXKEHOr0 TPaHCIOPTHOTO 3acoby
HAaBKOJIO TOTEpPIiJIOro mnepes WOro BUJIy4YeHHAM 3 aBTOMOOiJA Jomnomarae
YHUKHYTH [0JATKOBOTO TpaBMyBaHHSl MoTepnijioro (0cO6JMBO 3 TpaBMaMHU
Tasy, ITpyAeH, IMKUHO-XpeObeTHUMU TPaBMaMH).
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9. HerallHO BMJIy4alOTh MNOCTPAXJaJOro 3 TPAaHCHOPTHOrO 3acoby y
HAaCTYIHUX BUIIAJIKaX:

- IpU 3arpo3i BIJIMBY ab6o0 /[iii BTOPMHHHUX Bpakaryux ¢GakKToOpiB Ha
MOTEPIIJIOro i pATYBaJIbHUKIB;

- [IpY pi3KOMY MOTIpIIE€HHI CTaHy NOTEPIIIOrO.

PilleHHA 1npo HeraiHe BWJYy4YeHH I[OTEpHiJIOT0O NPUUMAETbCA
KepiBHUKOM MiJIpO3/iay aBapilHO-pATYBaJIbHOI CAY>KOU Ha OCHOBI BHUCHOBKY
MeJJUYHOTI0 IIepCoHay.

10. Ilepwoyeprose npoBeAeHHA MeJUYHUX 3axXO0[iB, aZleKBATHUX CTAHY
NOTEPMIJIOro: MPOTUILIOKOBA Tepalis, 3HeO0I0BaHHSA, 3yIIMHKA KPOBOTEY TOLLO,
a Takox ¢ikcaljis JiJITHOK Tijsia OTepNiJioro Npu nepejoMax, po3pMBax TKaHUH i
T.J. TlepeJ HOro BUJIYYEHHAM 3 aBapiMHOTO TPAaHCOOPTHOrO 3acoby, i
36epeKeHHsI 1[bOTr'0 MOJIOXKEHHSI 6e3 nepeyk/aaZlaHHS NPOTATOM yCbOro mnepioay
APP, axx 10 BCTyIy IOTEePIIJIOro 40 MeJUYHOTO 3aKJIaay.
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COBEePILIEHCTBOBAHUS CAY>KObI ClTACEHUS HAa joporax’.

3. Hakaz /JICHC Big 28.01.2020 p. N280 «Ilpo 3aTBepmkeHHA MeTOAUYHUX
peKkoMeHJalii 1010 MOpPAJKY Aid aBapiliHO-pATyBasibHUX ¢dopmyBaHb JICHC mig yac
JiKBiganii HacAiAKiB HaA3BUYAMHUX CUTYyallil (HebGe3meyHUX MOJAiH), MOB’S3aHUX i3
JIOPOXKHBO-TPAHCIOPTHUMHU PUTOAAMU».

YK 614.842

TEOPETUKO-METO/I0JIOTTYHI OCHOBHY MMPOBEJIEHHS ABAPIMHO-
PATYBAJIbHUX POBIT IIPU 1OPOKHbO-TPAHCIIOPTHIU ITIPUT'OA]
3 EJIEKTPOKAPAMH

Isan YOPHOMAS3, kaHO. mexH. HayK,
Yepkacvbkull IHcmumym nocedcHoi 6e3neku imeni I'epoie YopHobusas HY1[3 YkpaiHu

Ha cyyacHoMy eTani pOo3BUTKY CyCIiJIbCTBA, HAYKU TAa TE€XHIKU aKTHUBHO
BIIPOBA/PKYIOTbCA TEXHOJIOTI] 3aCTOCYBaHHA a/lbTepPHATHUBHI JpKepes eHeprii B
pisHUX cdepax KUTTEAIANBHOCTI JOAUHU. TpaHCOPTHI 3ac06i TaKOX He CTaJHu
BUKJIOYeHHAM. [[oCTIMHUN NOWYK NiiBULLeHHA ePeKTUBHOCTI Ta EKOHOMIYHOCTI
TPAaHCOOPTHUX 3acobiB MPU3BOAMB [0 MOUIYKY i BOPOBA/KEHHS HOBITHIX
Joxkepes eHepril. Tak, neplinM KpOKOM OyB nepexiJZi BiJj ABUTYHIB BHYTPIIIHbOTO
3ropaHHs, W0 MpaUlTh Ha OeH3WHI [0 J[ABUIYHIB, 110 BUKOPHUCTOBYIOTH
Jiu3esibHe NMaJWBO. /lu3esibHI ABUTYHU MAlOTh psJ NepeBar HaJ, 6€EH3MHOBHMU,
aJsie € 6isbII BAPTICHUMU B BUTOTOBJIEH] Ta 06CcayroByBaHHi. HacTynHuM eTanom
NOLIYKY aJbTepHAaTUBHUX JpKepes eHepril ciaif Bil3HAYUTH, 3aCTOCYBaHHHA B
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SIKOCTi MaJibHOro cyMimi ra3dy. TakoX iCHylOTb cy4dacHi po3poOKH BOJHEBHUX
JIBUTYHIB, ajle Ha JaHOMy eTami ILii aBTOMOOiJi e He Haby/Jd LHUPOKOro
MOIIMPEHHH.

OcTtaHHIM YacoM LIKPOKOro MOLIMPEHHS HAOYJIHM aBTOMOOIJII, AKi MalOTh

eJIEKTPOPYLIIMHI CUCTEMHU >KUBJIEHHA. fK CBiJYATH CTAaTUCTHKA B CBITOBIM
ekoHoMili, 3 2017 nmo 2019 pokwu, 36epiraeTbcs TeHJEHIlis [0 30iJbllIeHHSA
NpoAaXiB caMe esieKTpoKapiB i ctaHOBUTH 60-73% Bijg 3arajbHOI KiJIbKOCTI
NPOJAXKiB TPAaHCHOPTHUX 3ac006iB. 3aCTOCYyBaHHS eJIEKTPOKApiB, SK i BxKe BiZjoMi
BUAY JOKepeJsl eHeprii, MarwTb IO3UTHBHI IOKa3HUKU Ta MOXYTb MaTH
Hebe3MeyvyHi Hac/liIKY y pa3i BAHMKHEHHS aBapiHUX CUTYallil.
Tak, HanpuKJIaJ, TPAHCIOPTHI 3acO6H, 1[0 BUKOPUCTOBYIOTh B SIKOCTi MaJibHOTO
3pi/>keHUN (3KpamnJseHui) ras, abo eJeKTpPOKapyu MOXYTb eKCIlJyaTyBaTUCA 6e3
BiIIOBIAHOT0 MapKyBaHHS, ajle MOXKYTb MOXYTb CTAaHOBUTH Hebe3IeKy Mij, yac
BUHUMKHEHHS1 HECIpPaBHOCTI BiANOBIJHOro 06JIafJHAHHA YU [JIOPOKHbO-
TPAHCIOPTHIM NPUTOJI.

Tak mif 4yac mpoBeAeHHS1 aBapiMHO-PATYBaJbHUX POOIT MPHU AOPOKHBO-
TPAaHCIOPTHIN npuroji, abo B nmobyTi, 0COOOBUUN CKJIAJ, MOXKEKHO-PATYBaJbHUX
NiApo3AiJsiB  MoOXe  3iTKHYTUCh i3 pgAoM Mpob6JieM  TMOB'S3aHUX 3
KOHCTPYKTUBHUMU OCOOJIMBOCTSIMHM  eJleKTpoKapiB. Bigomi HemooauHOKI
BUINIQ/[IKM BUHUKHEHHA 3aropaHHdA BY3JIIB Ta arperariB eJeKTpOKapiB, K
CBilUMTH IpaKTHKa Ta 3a3Ha4YeHO B IHCTPYKLiAX 3 eKCIulyaTauil JaHWX
TPaHCMOPTHUX 3ac006iB, TO JJi FaciHHS TAaKUX 3aropaHb HEOOXiAHO 3aJyYHUTH
3HAUHY KIJIbKICTb 0CO60BOro CKJaZly, TEXHIKM Ta BOTHeracHUX 3aco6iB. Takox
CJIil 3a3HAYMTH, L0 TaciHHA JIiTIEBO-IOHHUX 6aTapei esleKTPOKapiB mpoliec
Jly’kKe He TNPOCTUM | HaBiTh MicaAA NPUNWHEHHS TOPIHHA MOXe BHUHUKHYTHU
MOBTOpPHE 3aropaHHs yepe3 XiMiuHi NpolecH, 10 Bi0yBalOThCA B cepeiuHi IUX
6aTapsx. Tak, HanpukJaz, AJs raciHHd ejeKTpoaBToMo06is Tesla, BignoBigHo A0
iHcTpyK1ii, HeobxiHO opieHTOBHO 11 356 JsiTpiB BoAU. BCce 3Mylllye moKeKHO-
pATyBaJIbHI NipO3/iJM 3aTpadyaTH 3HA4YHY KiJIbKICTb CUJI Ta 3acobiB, a came
roJlOBHe BUTpayaTH 3HAYHO Oijblle Yacy Ha 3AiACHEHHs raciHHA ab6o
NpOBeJleHHSl aBapilHO-pPATYBaJbHUX POOGIT B MOPIBHSAHHI i3 TPaHCIOPTHUMHU
3aco6aMH 3 IBUTYHAMH BHYTPILIHbOTO 3rOPaHHS.

3MEHUIMUTHU BUTpPATH Ta YaC NpPOBeJleHHs HeBiJKJaAHUX po6IT
eJIeKTPOKapiB MOXHa 3a JJ0NOMOr0l0 3aCTOCYBAaHHAM iHHOBAL[iIMHUX MiAXOAIB [0
NpOBeJleHHS aBapilHO-pATYBaJIbHUX PO6IT Ta raciHHg. OAHUM i3 pilleHb MOXe
O0yTH 3acTocyBaHHS BigmoBigHoro QR-kojay, iKWK HaAacTb CyTTEBY JOMNOMOTY
NOXKEXHO-PATYBaJIbHUM NiJIp0o3/iJiaM B NpoBeZeHHI po6iT. [lepmonpoxigueM B
JlaHOMY HamnpsIMKy € koMmnaHisgs Mercedes-Benz, ska moyasa po3miulyBaTu Ha
JIIDYKax MaJUBHUX 0akiB aBTOMOOGiJiB cBoro 6pengy QR-koau, dki MicTATb
iHbopMalio 1070 po3MillleHHs OCHOBHHUX BY3JIiB, MOAYIIOK 6e3MeKH, Micls
pO3MillleHHd aKyMyJdaTopHoi 6arapel, Tomo. CaMe IMBUAKUKA JOCTyOn [0
iHpopmalii, HajlacTb 3MOTY 3/1iICHUTH HEBiAK/IAAHI pOOOTHU 3 pATYBaHHA JIOJEN
Ta raciHHd 3aropaHb, He JONYCTUTH INOLIMPEHHS BOTHIO Ha BeCb eJIeKTpoKap,
aji)Kke 3aropaHHsl Mo)Ke TO4YaTHCA i He 3 JIiTiEBUX OaTapeil. TakoX Ile HaAACThb
MOXJ/IMBICTb 3MEHIIUTHU BUTPATHU I CKOPOTUTHU 4YacC MPOBeLEHHA HeBiJKJIaLHUX
POOGIT.
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llle omHUM cnocoboM 3AiMCHEHHSI TaciHHA eJIeKTpOKapiB MOHa
BUKOPUCTATHU NPUKJAJ TOJJIaHJACbKAX BOrHebopuiB. Ilifi 4ac BUHUKHEHHA
3aropaHHs JIiTiEBUX OaTapel ejleKTpoKapy, /iJisl 3MeHIIeHHS] BUTPAT Ha raciHHA i
3anob6iraHHs MOBTOPHMM 3aropaHHsAM HOro OyJ/i0 MOMIllleHO B pe3epByap 3
BOJIOI0 Ha 00y, mia HaraaaoM. Hapasi ue € HalzieBiliui, Hallbe3neyHilIUU i
€KOHOMIYHO BUTIHUW BapiaHT raciHHA JAHOTO TUILY MOXKeX.

JIITEPATYPA

1. A. T TaBpuch, M. 3. JlaBpuBckuii OIACHOCTH 3JIEKTPOMOBUWJIEM U
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YAK 65.012.34

TRYB ZABEZPECZENIA LOGISTYCZNEGO SIt. OBRONY UKRAINY W CZASIE
REALIZACJ1 ZADAN OBRONY PANSTWA, OCHRONY JEGO SOVERNENITETU,
TERYTORIALNE] INTEGRALNOSCI I NIERUSZALNOSCI GRANIC

Anastasia CZUBINA,
Narodowa Akademia Administracji Publicznej przy Prezydencie Ukrainy

Procedura logistycznego zabezpieczenia Ukrainskich Sit Obronnych
podczas wykonywania zadan obrony panstwa, ochrony jego suwerennosci,
integralno$ci  terytorialnej i nienaruszalnoSci determinuje mechanizm
planowania i organizacji wsparcia logistycznego dla pewnego sktadu wojsk (sit,
organow) Sit Zbrojnych, jak réwniez innych formacji utworzonych zgodnie z
prawem wojskowym (Gwardia Narodowa, Panstwowa Specjalna Stuzba
Transportowa), organy S$cigania (SBU, Panstwowa Stuzba Graniczna, Policja
Narodowa, Urzad Bezpieczenstwa Panstwowego) i agencje wywiadowcze,
Panstwowi Specjalisci Lacznosci, Panstwowa Stuzba Sytuacji Nadzwyczajnych,
inne sity bezpieczenstwa, ktore zgodnie z ustalong procedurg i na warunkach
ustanolonych przez prawo, uczestnicza w obronie panstwa, ochronie jego
suwerennosci, integralno$ci terytorialnej i nietykalnoSci w strukturze sit
obronnych.

Podstawowe zasady, na ktorych opiera sie wsparcie logistyczne sit
obronnych podczas ich przygotowania i w toku akcji, sg nastepujace:

centralizacja zarzadzania w celu osiggniecia skutecznego wykonywania
zadan zaspokojenia wspdlnych potrzeb sit obronnych przy zaangazowaniu
wszystkich dostepnych sit i sSrodkéow logistycznego wsparcia sit obronnych, z
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uwzglednieniem ich mozliwosci, a takze efektywnego wykorzystania dostepnych
zasobow;

priorytet i adekwatno$¢ wsparcia logistycznego dla ciaglego i pelnego
zaspokajania potrzeb sit obronnych w arsenale, wojskowej i specjalnej technice,
obiektach logistycznych i ustugach, a takze skierowanie gtéwnych wysitkow na
wsparcie logistyczne w priorytetowych zadaniach wykonywanych przez sity
obronne podczas ich przygotowania i podczas uzycia;

wspolne wykonywanie zadan w celu zaspokojenia potrzeb sit obronnych
poprzez 1aczne wysitki centralnych organéw witadzy wykonawczej, innych
organéw panstwowych, ktérych sity i sSrodki sg zaangazowane w sity obronne,
Sity Zbrojne, inne elementy sit obrony, biorgc pod uwage ich mozliwosci;

wspoétdziatanie i koordynacja miedzy jednostkami sit obronnych i
centralnymi (lokalnymi) wtadzami wykonawczymi, organami samorzadu
lokalnego, innymi organami panstwowymi, przedsiebiorstwami przemystowego
kompleksu obronnego, innymi przedsiebiorstwami, instytucjami i organizacjami,
niezaleznie od formy wtasnosci w kwestiach dostarczania uzbrojenia, sprzetu
wojskowego i specjalnego, wyposazenie i ustugi materialne i techniczne podczas
szkolenia sit obronnych oraz w trakcie ich uzytkowania;

interoperacyjnos¢ struktur organizacyjnych organéw zarzadzania logistyka
elementow sit obronnych i podlegtych im sit i Srodkéw;

wspolipraca sit obronnych z zagranicznymi organami panstwowymi,
organizacjami miedzynarodowymi i sitami zbrojnymi innych panstw w sprawach
zapewnienia sitom obronnym zasoboéw materialnych i ustug podczas ich
przygotowania i w trakcie stosowania zgodnie z uprawnieniami okre$lonymi
przez ustawodawstwo.

Gtownymi zadaniami wsparcia logistycznego sit obronnych podczas ich
przygotowania i w toku akcji s3:

okreslenie potrzeb w zakresie uzbrojenia, wojskowej i specjalnej techniki,
$rodkow i ustug materialnych i technicznych;

planowanie wsparcia logistycznego;

planowanie potrzeb mobilizacyjnych sit obronnych na specjalny okres w
dziedzinie uzbrojenia, wojskowej i specjalnej techniki, Srodkéw materialnych i
technicznych kosztem mozliwos$ci gospodarki narodowej;

planowanie rozwoju mozliwosci logistycznych (sity i zasoby logistyczne,
ustalanie zapasOéw zasobdéw materialnych, infrastruktury logistycznej itp.) W
ramach S$rednio- i krotkoterminowego planowania w celu osiggniecia
gwarantowanego poziomu wykonania zadan obronnych panstwa;

projektowanie, rozwdj (modernizacja, modyfikacja) uzbrojenia, sprzetu
wojskowego 1 specjalnego, S$rodkéw materialnych i technicznych, ich
zaopatrzenie, dostawa, przechowywanie, naprawa, konserwacja;

organizacja eksploatacji (uzytkowania), realizacja, anulowanie i usuwanie
nadwyzek broni, sprzetu wojskowego i specjalnego, sSrodkéw materialnych i
technicznych;

udostepnianie stuzbom sit zbrojnych ustug potrzebnych dla stworzenia
niezbednych warunkéw mieszkaniowych dla personelu sit zbrojnych
(wyzywienie kadry wojskowej, zapewnianie zZywnoSci, organizowanie prania,
ustugi handlowe i domowe itp.);
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tworzenie zapaséw broni, sprzetu wojskowego i specjalnego, Srodkéw
materialnych i technicznych, ich gromadzenie, odnowa zamiast wydanych
(utraconych), odosobnienie, utrzymywanie w stanie zapewniajgcym terminowe
doprowadzenie sit obronnych do gotowosci uzycia (zamierzonego uzycia) i
rozproszenia zgodnie z zadaniami, wykonywanymi podczas obrony panstwa;

planowanie i realizacja transportu wojskowego wszystkimi $rodkami
transportu;

kwaterowanie sit i Srodkéw sit obronnych;

organizacja utrzymania i eksploatacji obiektow infrastruktury wojskowe;j.

Zadania wsparcia logistycznego sit obronnych podczas ich akcji sg
realizowane w ujednoliconym systemie wsparcia logistycznego, ktory obejmuje
organy zarzadzania logistyka, sity i sSrodki wsparcia logistycznego Sit Zbrojnych i
inne elementy sit obronnych, ktére sg przypisane sitom obrony zgodnie z
ustalong procedura.

Ogéblne zarzadzanie systemem logistycznego wsparcia sit obronnych w
toku ich akcji jest sprawowane przez Sztab Generalny Sit Zbrojnych, ktéry
zgodnie z uprawnieniami przewidzianymi przez prawo, sprawuje bezposrednie
dowodztwo wojskowe sit obronnych.

Bezposrednie zarzadzanie logistyka sit obronnych podczas ich akgcji
zgodnie z uprawnieniami przyznanymi przez ustawodawstwo sprawuje wtasciwy
organ wojskowy zarzadzania Sitami Zbrojnymi, ktérego uprawnienia obejmuja
organizacje wsparcia logistycznego, dow6dcow odpowiednich grup sit zbrojnych,
a takze szefow odpowiednich centralnych witadz wykonawczych, (organy
zarzadzajace), sity i Srodki, ktére wykonuja okreslone zadania w interesie
utworzonej grupy sit obronnych, ale nie zostaty wcielone w ich sktad.

Zarzadzanie systemem wsparcia logistycznego dla sit obronnych podczas
ich akcji odbywa sie z odpowiednich punktéw kontrolnych dziatajacych w
ogllnym systemie panstwowych punktéw kontrolnych, departamentow
dowodzenia i kontroli Sit Zbrojnych oraz innych elementéw sit obronnych.

Sktad i struktura takich punktéw Kkontrolnych s3 okreSlone przez
ustawodawstwo, akty centralnych wiladz wykonawczych, sity zbrojne i inne
elementy sit obronnych.

W celu zarzadzania systemem wsparcia logistycznego sit obronnych w
trakcie ich wuzytkowania wykorzystywana jest sie¢ telekomunikacyjna
komunikacji wojskowej, sie¢ telekomunikacyjna ogélnego uzytku, siec
telekomunikacyjna specjalnego przeznaczenia oraz panstwowy system
komunikacji rzgdowe;.

Planowanie logistycznego wsparcia sit obronnych podczas ich uzytkowania
jest organizowane i przeprowadzane przez Sztab Generalny Sit Zbrojnych, ktéry
jest gtownym organem kierownictwa wojskowego do planowania uzycia sit
obrony.

Do planowania logistycznego wsparcia sit obronnych podczas ich
uzytkowania przyciagja sie centralne wtadze wykonawcze, ktérych sity i srodki s
przydzielane sitom obrony, sitom zbrojnym i innym cztonkom sit obronnych,
ktorzy biorg udziat lub odgrywaja role pomocnicza w przyczynianiu sie do
wypetniania zadan sit zbrojnych zgodnie z uprawnieniami i w sposob okreslony
przez prawo.
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Gtowne zadania i Srodki planowania logistycznego wsparcia sit obronnych
podczas ich uzytkowania sg okreslone w dokumentach wytycznych Sztabu
Generalnego Sit Zbrojnych.

Zapewnienie elementéw sit obronnych podczas przygotowania do uzycia
uzbrojenia, sprzetu wojskowego i specjalnego, obiektow logistycznych i ustug
bedzie przeprowadzane zgodnie z przepisami na koszt i w granicach
przewidzianych  wydatkéw dla  odpowiednich  centralnych  organéw
wykonawczych, innych formacji wojskowych, organéw S$cigania i agencji
wywiadowczych, Panstwowej Stuzby Sytuacji Nadzwyczajnych i innych
elementéw sektora bezpieczenistwa w budzecie panstwa na te cele.

Wyposazenie sit obronnych w uzbrojenie, sprzet wojskowy i specjalny,
materiaty i Srodki techniczne podczas ich uzytkowania (z wyjatkiem specjalnego
sprzetu, specjalnych Srodkéw oraz Srodkéw materialnych i technicznych zgodnie
ze specjalng nomenklaturg) odbywa sie z odpowiednich zasobéw, ktoére
magazynuja sie w czasie pokoju i s3 wykorzystywane w specjalnym okresie w
sposOb ustalony przez Gabinet Ministrow Ukrainy.

Wyposazenie jednostek sit obronnych w specjalny sprzet, specjalne srodki
i Srodki materiatowo-techniczne zgodnie ze szczegdlng nomenklaturg jest
przeprowadzane przez odpowiednie centralne organy wykonawcze, inne
formacje wojskowe, organy S$cigania i agencje wywiadowcze, Panstwowg
Specjalng Stuzbe Komunikacyjng, Panstwowg Stuzbe Sytuacji Nadzwyczajnych,
inne elementy sektora bezpieczenstwa na podstawie aktéw wspomnianych
organéw (formacji) zgodnie z ich uprawnieniami, okreSlonymi przez
ustawodawstwo, kosztem i w granicach wydatkow przewidzianych dla nich w
budzecie panstwowym na okreslone cele na dany rok.

W razie potrzeby zapewnienie sitom zbrojnym uzbrojenia, wyposazenia
wojskowego i specjalnego oraz innego oddzielnego indywidualnie ustalonego
majatku ruchomego dokonuje sie poprzez ich przeniesienie z zarzadzania
niektorych centralnych wtadz wykonawczych, Sit Zbrojnych i innych elementéw
sit obronnych do innych organdéw, jednostek.

Definicja i wdrazanie procedur zakupu i $wiadczenia ustug w celach
obronnych, zawieranie uméw (kontraktoéw) na ich realizacje odbywa sie zgodnie
Z prawem.

Zapewnienie sitlom obrony broni, sprzetu wojskowego i specjalnego,
materiatéw i Srodkéw technicznych podczas ich uzytkowania odbywa sie zgodnie
z nastepujacymi klasami dostaw:

Klasa I - zywno$¢ (artykly spozywcze i pokarm) spozywana przez personel
i zwierzeta, dla ktérej istniejg jednolite zasady;

Klasa II - Srodki materialne i techniczne wydane zgodnie z ustalonymi
standardami bezpieczenstwa i tablicami do nich (uzbrojenie i bron, sprzet
wojskowy (specjalny) i wyposazenie techniczne, mundury i sprzet, czesci
zamienne, narzedzia i akcesoria itp.);

Klasa III - wszystkie rodzaje produktéw naftowych oraz olejow, paliwa;

Klasa IV - przedmioty dostawy, ktorych standard nie jest zdefiniowany
przez ustalone tablice (fortyfikacje i materiaty budowlane);

Klasa V - Wszystkie rodzaje pociskow, amunicji i innych materiatow
wybuchowych.
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Organizacja zaopatrzenia w bron, wyposazenie wojskowee i specjalnee,
inne Srodki materiatowo-techniczne wedtug klas dostaw okresla Ministerstwo
Obrony, inne centralne organy wykonawcze, inne formacje wojskowe, organy
Scigania i agencje wywiadowcze, Panstwowa Specjalna Stuzba Komunikacyjna,
Panstwowa Stuzba Sytuacji Nadzwyczajnych, inne elementy sit bezpieczenstwa,
sity i Srodki, zaangazowane w zadania sit obronnych.

Potrzeba w uzbrojeniu, sprzecie wojskowym i specjalnym, zasobach
materiatowo-technicznych i ustugach niezbednych do wsparcia sit obronnych
podczas ich akcji jest okreSlana podczas planowania strategicznego przez Sztab
Generalny Sit Zbrojnych z udziatem przedstawicieli centralnych wtadz
wykonawczych i innych sit zbrojnych utworzonych zgodnie z prawem, organy
Scigania i agencje wywiadowcze, Panstwowa Specjalng Stuzbe Komunikacyjna,
Panstwowa Stuzbe Sytuacji Nadzwyczajnych i inne elementy sit bezpieczenstwa,
ktore zgodnie z ustalong procedurg i na warunkach ustanowionych przez prawo
s3 zaangazowane zastosowanie w sitach obronnych.

Przy okreslaniu potrzeby uwzglednia sie:

stan zabezpieczenia (zaopatrzenia) elementéw sit zbrojnych sprzetem
wojskowym i specjalnym, sSrodkami materiatowo-technicznymi;

ilos¢ broni, wyposazenia wojskowego i specjalnego, Srodkéw materiatowo-
technicznych niezbednych do uzupetnienia wyposazenia sit obronnych przed ich
zastosowaniem oraz doprowadzenie ilosci odpowiednich zapasow Srodkéow
materiatowo-technicznych do ustalonych norm ich utrzymania;

przewidywane wskazniki zapotrzebowania broni, sprzetu wojskowego i
specjalnego, Srodké6w materiatowo-technicznych podczas wykonywania
okreslonych zadan i warunkéw ich odnowienia;

ilo§¢ inwentarza Srodkéw materiatlowo-technicznych ktére muszg
znajdowac sie w jednostkach sit obrony po zakonczeniu powierzonych im zadan;

zakres i warunki $wiadczenia ustug.

Tworzenie, utrzymywanie i uzytkowanie zasilenia awaryjnego uzbrojenia,
sprzetu wojskowego i specjalnego, Srodkéw materiatowo-technicznych odbywa
sie zgodnie z procedurg ustanowiong przez Gabinet Ministrow Ukrainy.

Zawieranie umoéw (kontraktow) na realizacje zadan mobilizacyjnych przez
przedsiebiorstwa odbywa sie zgodnie z prawem.

Konserwacja i naprawa broni, wyposazenia wojskowego i specjalnego
elementow sit obronnych podczas ich uzytkowania, w zaleznosci od ilosci robot,
jest organizowana i przeprowadzana przez odpowiednie sity i srodki wsparcia
logistycznego sil obronnych, przedsiebiorstw przemystu obronnego, a takze
innych przedsiebiorstw, instytucji i organizacji niezaleznie od formy wtasnoSci
zgodnie z prawem.

Swiadczenie ustlug w zakresie wojskowego transportu pasazerow
wojskowych i tadunkéw wojskowych podczas akcji sit obronnych odbywa sie
poprzez ich zaopatrzenie zgodnie z ustawodawstwem na koszt i w granicach
wydatkow przewidzianych dla centralnych organéw wykonawczych i innych
elementéw sit obronnych w budzecie panstwa na te cele.

Wielko$¢ transportu wojskowego w interesie sit obronnych podczas ich
uzytkowania, porzadek i pilno$¢ transportu wojskowego ustala Sztab Generalny
Sit Zbrojnych.
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Organizowanie, szacowanie uzbrojenia, wyposazenia wojskowego i
specjalnego, Srodkow i ustug materiatowo-technicznych, ustalenie procedury ich
przyjecia, wydania, wykorzystania, przekazywania i odpiséw amortyzacyjnych
przeprowadza sie zgodnie z ustawodawstwem Ukrainy.

W celu skutecznej realizacji zadan logistycznego wsparcia sit obronnych
podczas ich dziatalno$ci miedzy sitami obronnymi i centralnymi (lokalnymi)
wtadzami wykonawczymi, innymi organami panstwowymi, organami samorzadu
lokalnego, przedsiebiorstwami kompleksu obronno-przemystowego, innymi
przedsiebiorstwami, instytucjami i organizacjami niezaleznie od formy wtasnos$ci
organizuje sie wspoétdziatanie w sprawie utrzymania materiatowo-technicznych
srodkow i ustug, konserwacji i naprawy broni, wojskowego i specjalnego sprzetu,
tworzenie niezbednych warunkéw zycia dla utrzymania zycia personelu sit
obronnych, organizacji opieki medycznej itp.
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Cekyis 2. Oco6.1usocmi cmeopeHHs ma
30Ccmocy8aHHs NPOMUNOXCEHCHOI, asapilHO-
psamyea/icHoi ma iHwWoi cneyia/1bHOI MexHIiKuU

YIK 614.8

3ACTOCYBAHHA TEILJIOBI3OPIB IIPH POBOTI B YMOBAX
BHUCOKOI 3AZJIMMJIEHOCTI

Onexkcandp AHICKOBELB, Bacuaw POTAP,
Yepkacwvkull iHcmumym nodcexcHoi 6e3neku im. I'epoie YopHobuas HYL]3 Ykpainu

PO3BUTOK Cy4YacHOI HayKu JOCATJI0O MOMEHTY, KOJIA aHaJi3 1 raciHHda
NOXKeX MOXHa NpPOBOAWUTU He TIJIbKM HA OCHOBI JaHUX y BUJUMOMY [Jisd
JIJICBKOT'0 OKa Jjialla30Hi CBITJIOBUX XBUJIb, d ¥ 32 MOI0 MeKaMH, 3a JJ0IIOMOT 010
TeIJIOBI30PiB.

TenuioBi3op abo TenJioBidikiHa KaMepa — NPUCTPIA A9 GE€3KOHTAKTHOTO
BM3HAYeHHsI TeMIlepaTyp OKpeMoro o06'eKkTa abo okpeMoi o6JjacTti 6e3
JlOAATKOBOI MiArOTOBKA. BUKOHAaHHA BUMipHOBaHb MOXJIMBO HaBiThb B yMOBax
IIOBHOI TeMPABH, OCKIJIbKM piBeHb OCBITJIEHOCTI HaBKOJIUIIHBOIO MPOCTOPY He
Ma€ 3HaYeHHH.

[lepuii TensioBi3ikHI cMcTeMH OyJM TPOMi3JKMMH, MOBIJIbHUMH i MaJu
HU3bKY PO3JiJbHY 3JaTHiCTb. BoHUM OyayBasyM 300pakeHHS 3a [ONOMOTOI0
eJIEKTPOHHO-TIPOMEHEBOI TPyOKHM, a 3alucC 300pakeHHSI MOXHa 0yJio
3/iIMCHIOBATHU TiJIbKU 3a lonoMorow ¢ororpadii abo MarHiTHoi CTpiyKH.

CydacHUH TemsoBi3op Ja€e 3MOry OO4YMC/IOBAaTH iHTeHCHUBHicTb [Y-
BUIIPOMiHIOBAaHHS, BU3HAYUTH TEMIIEPATYPHI XapaKTEPUCTUKH, a TAKOXK 3 JIETKICTIO
004YMC/IIOBATH i NlepeJlaBaTU KOOPJIMHATH JIPKepeJia TaKoro BUNpoMiHoBaHHS. [Ipu
IbOMY 6y/b-sKi [UPPOBI MOKA3HUKHK MPUJIAAY MOXKHA NMepPeBOAUTH B rpadiyHe
300pakeHHs], 3a SIKMM MO>KHA OI[iHIOBATH Pi3Hi XapaKTepPUCTUKH 00’ €EKTa.

[IpyHIMO POGOTH MOJISITAE B TOMY, UTO KOXX€H 00'€KT 3 TeMIlepaTypolo
BHILE HYJISI € HOCIEM eJIeKTPOMarHiTHOro BUNpoMiHoBaHHSA. TemnioBizop dikcye
Ile BUIPOMiHIOBAaHHS, MOAIOHO [0 TOTO, IK 3BMYalHa KaMepa (pikcye BUIUME
cBiT/si0. KinbKicThb BUIPOMiHIOBAHOI eHeprii 3a/ieXUTb 6e3nocepeHbO Bif
TeMIlepaTypH 00'€KTa i TENJIOBUIIPOMiIHIOIOYHX BJACTUBOCTEH. fKILO 0OUYUCIAUTH
IHTEHCUBHICTb 1IbOTO BHUIPOMIHIOBAaHHSl, MO>Ha BHU3HAYUTHU aOCOJIIOTHY
TeMmiepaTtypy. EHepria nponopuiiiHa Temnepartypi. IHppadyepBoHUN NpUHMay
BUIIPOMIHIOBAaHHA € CepleM TeIioBi3opa. BiH MoOXxe nepeTBOPUTH KOJIMBAaHHA
BUIIPOMiIHIOBAaHHSI B rpadiyHe 300pakeHHS 1 BHUpaxyBaTU MO HbOMY
TeMnepatypy. BiH ¢ikcye iHppayepBOHHU [iiana3oH eJieKTPOMarHiTHOTO
cnektpy (0,9-14 Mkm). Taki »x iHQpadyepBOHi MaTpHUlli BUKOPUCTOBYIOTbCH Yy
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BUpPOOHHUITBI $OTO Ta BiJleoanapaTypy, TOMY TeIJIOBI30OpU TaKO0X YacTo
Ha3WBalOTh iHPpauepBOHUMU KaMepPaMH.

Halinepminii mNOXeXHUW TeMJOBi3op 3'ABUBCI B aMepPUKAHCbKOMY
noxexkHoMmy BigomcTtBi B 1980 p. lle 6yB JOCUTb TPOMIi3J KUK NepeHOCHUH
npuaaji, B KOMIJIEKT SIKOI'O0 BXOJIMJIa BaXKKa aKyMyJIITOpHa 6aTapesi 3 peMeHeM
JJIl HOCIHHA Ha rpyAdx. Moro Hacuay MokHa 6y/10 yTpUMaTH B OJHIH pyIi.
3roJoM TNpPUCTPoi cTaBaJu OiJbIl KOMIAKTHUMH, JIETKUMU 1 TeXHIYHO
JlocKkoHaJIUMHU. [lepuii mopTaTHUBHI MOXeXHI TemnsoBi3opu 3'aBusnucad B 1990 p.
ChoroiHi moXkeXHi TemsioBi3opu 3a po3MipoM i Barow 6yAyThb TPOXU Oijblie
3BUYaMHOrO0 ¢poToamnapara.

3a 0MOMOr0I0 TEMJIOBI3iHOT0 00J1aJHAHHS MOXKEXKHI MalOTh MOXKJ/IUBICTh:

® 3HAXOJWUTH MOCTPAXKAAJINUX B YMOBAX IOrAaHOI BULUMOCTI;
® BUABJIATU OCEPEJIKU 3aiMaHH4;
e BH3HA4yaTH IleperpiB eJIeKTPONPOBOAKU.

Cnenudika pob0oTH B eKCTpeMa/IbHUX yMOBAax HaKJ/aJla€ MeBHI BUMOIH Ha
TeNJIOBI3iMHI MPUCTPOI, HANIPUKJIA/: MHAJOBOJOT03aXUIIEHICTh, YAApPOCTIUKICTBD,
CTIMKICTh [0 BIUINBY BUCOKHUX TEMIIEPATYpP, Pa30M 3 TUM BaXKJIHWBOKI YMOBOIO €
NOPTATHUBHICTb, JIETKICTb, OiJiblll PO3MIMPEHUN Jiana3oH (PiKCOBAHUX
TeMIlepaTyp, OTPUMAaHHS TEIJIOBI3IMHOrO 300pa)kKeHHS B pPeXHMi peasibHOrOo
yacy i T.A.

Y 60poTb6i 3 MoOXKekaMU TeNJIOBi3ikiHA KaMepa - Lie iHCTPYMEHT, SIKUH
JlolloMara€ MWBUJAKO CIUIAaHYBaTH Ail MO JiKBiganil BOTHIO, BUABUTU OCEpPeaKU
3aMMaHHA 1 BCTUTCHYTH BpPATYBAaTH KUTTA. B ifeasi KoXeH MNOXeEXHUMN
pO3paxyHOK MOBUHEH MAaTH y CBOEMY PO3NOPAAKEHHI xoua 6 OJUH TemJoBi30p,
SAKWU TMoJieTmye pobOTy B yMOBax HeJOCTAaTHbOI OCBIT/IEHOCTI i BHCOKOI
3aJUMJIEHOCTI.. 3aB/IIKM BCbOMY 1[bOMY pO000Ta MOXEKHHUX CTAE He TiJIbKU OiJbIl
6e3neyHo1o, aJie i 6ib1 ePeKTUBHOIO.

TemioBi3opU TaKOX 3JATHI BJIOBJIOBAaTU TeEIJIOBE BUIIPOMIHIOBAHHS, SKe
3a/IMLIAETBCS HAa NOBEPXHI Bifl JOTUKY Gi/bLI TEMJINX peAMETIB (CJ1if BiJ pyku abo
Tina). fAKio iHTEeHCHMBHHUM TENJIOBUM BIVIMB € B OyJb-IKOMY MpPUMIlllE€HHI,
BEHTWISALIMHOMY KaHaJli, B MYCTOTaX MDX CTiH, TO 1le TEMJIOBUM NpPOSB MOXXHA
IOMITUTH | Ha 30BHILIHIX MOBEPXHAX. TAKUM YMHOM IOXEXKHI BU/LLIE 3HAXOAATh
MPUXOBAaHi BOTHMILA F'OPiHHSA, IIBU/ALLE JIOKAII3YIOTh MOXeXi, BATpayaloTh MeHIIe
yacy Ha NOUIYKM 3aropsiib i JeMOHTaXX Oy/liBeJIbHUX KOHCTPYKIIH, i, OTKe, B
3HAYyHiN Mipi 3HWXKY€ETbCS 3araJlbHUM 30UTOK BiJi OXKeXi.

BUKOpPUCTOBYIOUYM TEIJIOBI30p, IMOXEXHUKU 1 pATYBAJIbHUKA TaKOX
OLIiHIOIOTh CTaH HeCy4YMX KOHCTPYKLIiM OyZiBJIi mij Yac MoXexi, IpOBOAATH MOIIYK
BUTOKIB ra3dy 3 TpybompoBoAy, BH3HA4yalOThb IHTEHCUBHICTb TOpiHHA i
PO3MOBCIO/I)KEHHS MOXKeXi, OL[iHIOITh Oe3MeKy IJIAXiB eBaKyallil 1 6araTo iHIworo.

Jlo HeZlOJ1IKIB TeIJIOBI30pa, AK BXe CKa3aHO BUIe, CJiJ BiJHECTU BUCOKY
BapTiCTh 06J1alHAHHS, 1110 CyTTEBO YCKJIAJHIOE WOTO MPUHUHATTA Ha 030pOEHHA
MOXKEeXHUMHU 1 pATYBaJbHUMHU MiApPO3JiJIaMU. TOMy Takli NPUCTPOI He 3aBXKAHU
3yCTpiHell y TepeJiiKy Tabeasd HaJeXHOCTI TMOXEeXHUX 1 pATyBaJbHUX
aBTOMOOIIB. TakoX cJij 3ayBaKHUTH, 1110 B pOOOTi TensoBi3ikHOro o6JsaiHaHHSA
€ cBOA crnenudika, HAPUKJIaJ BOHO He A€ 300pakeHHA 4epe3 CKJIO, BOAy abo
6J1MCKy4i 00'€KTH, TaK K 1i MOBEPXHi AilOTbH K A3epKaJjia B CUCTEMI.
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[ligBoAsAYH MiZACYMOK, CJiJi 3a3HAYMTH, BAKOPUCTAHHS TEIJIOBI3OPiB MOXe
IIPUBECTU [A0: 3MEHLIEeHHH 4acy JioKaJi3alil Ta JKBiganil moxexi; 3MeHIIeHHA
NpsMUX | HENMPSIMUX MaTepia/ibHUX 30UTKiB; CKOpOYEHHS1 06CATriB BOrHeracHoi
pPEYOBHUHH, KA BUKOPUCTOBYETbLCA NPHU JIKBiJaLil MOXeXi; CKOPOYEeHHA 4Yacy
PO3BiJIKH; 3MEHIIEHHS KiJIbKOCTI TpaBMOBaHUX JiloJel. Llel npusiaa gonomMmarae
IIBU/IKO OILIiIHIOBAaTU OOGCTAaHOBKY B MICLfIX 3 BUCOKHUM 33aJIUMJIEHHSIM, HU3bKOIO
OCBITJIEHICTIO | pI3KMMHU IlepenajamMu TeMmepaTyp. 3aBAAKU TeloBi3opam
poboTa TMOXEXHUX CTa€e Oibll ePeKTHUBHOW 1 06e3MeYyHolo, YCIHilIHO
3apeKOMeH/lyBaBIlIM cebe i CTaBIIU HEBiJI'€MHUM MpeMETOM CHOPS/PKEHHS [
6araTbOX pATYBaJIbHUKIB.
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YJK 621.396

OBI'PYHTYBAHHA HEOBXIZIHOCTI IOBYAOBU CUCTEMH NMIATPUMKHU
NPUAHATTSA PIINEHD IPY IACIHHI TOXEXI

Apmem BUYEHKO, kaHO. mexH. Hayk, doyeHm,
Poman KYJIII, Ceimaana CAI'IP, Oaekciti [I0CTOH,
Yepkacvkull IHcmumym nocedcHoi 6e3neku imeni I'epoie YopHobusas HY1[3 YkpaiHu

[Iponiec NpuUUHATTS pillleHb KEPiBHUKOM TaciHHS MOXeXi Bifj0yBa€eTbCH,
AK IpaBUJIO, B YMOBAaX HEBU3HAYEHOCTI Ta XapaKTepU3YETbCA 3HAYHUM
cy6’ektuBiaMmoM [1]. lle TOSICHIOETbCS TEepeBaAXXHO HEUiTKIiCTI0O BXiJHOI
iHpopMalil Ta BIVIMBOM 3HaHb Ta JOCBiJy KepiBHUITBA raciHHSA MOXeX, 0COOH,
110 MpUKMaE pimeHHs. BianoBigHo, pillleHHs, 1[0 NPUUMAKTbCH Y TAKMX YMOBaX
MOXYTb BeCTH [0 IOMMWJIOK IHiJi 4Yac raciHHd IOXexXi, Ta MPU3BOJUTH [0
30i/IbIIeHHST 30MTKIB Bij] moXKeXKi Ta BTPATH KUTTS 3/I0POB’Sl IK MOTEPHIJIUX BiJ
noXexi, Tak 1 pATyBaJbHUKIB. EQeKTUBHMM LLIAXOM  3MeHUIeHHA
HEBU3HAYeHOCTi Ta 06’€KTUBi3alil Mpolecy NPUUHATTSA pillleHb NPH TaciHHI
NOKeX1 € BUKOPUCTAHHA CUCTEM MiATPUMKU NPUUHATTA pimeHb[1,2]. 3BicHO,
TaKa CUCTeMa MiATPUMKHA IPUWHATTA pilleHb He 3JaTHa HaJaBaTH BCIO
iHpopMaLilo, 10 HeoOXiJiHAa KepiBHUKY TaciHHA IMOXeXi, TaK, HaIlpUKJaj,
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pi3HOMaHiTHa omnepaTHBHA iHdopMallis, NeBHI 0COOJMBOCTI 00’€KTIB, CTaHY
CUCTEeM NPOTHUIIONKEKHOTO 3aXUCTy MOXKYTh OyTH HEJJOCTYITHUMH.

[lix yac nobyZ0BM CUCTEMU MiATPUMKU NPUUHATTS pillleHb MPU TaciHHi
noXeXXi Heo6xi/IHO Oyie HacTynHa iHpopMaliis, a came:

iHpopMalito npo 06’€KT, HAa AIKOMY BUHUKJIA TIOXKEXKA;

HasIBHICTb Ta KiJIbKICTb He6e3MeYHUX PeUYOBHH, 1110 30epirartoThbCsl Ha 00’ €EKTI;

NpOTrHO3HUM 610K 110 HXP;

HasiBHICTb CUCTEM MPOTUII0XKENKHOI0 3aXUCTY 00’€EKTY Ta IX CTaH;

HasIBHICTb Ta CTaH /IXKepesJ BOJAONOCTAaYaHHSI HABKOJIO O6’€KTy, e
BUHUKJIA NI0KEXK3;

HasIBHICTb Ta MOXJIMBICTb 3a/Iy4eHHsI HEOOXiITHUX CUJI Ta 3aC00iB;

MPOTHO3HUU OJI0K;

pO3paxyHKOBUM 6JIOK (HeoOXilHi BUTpaTH BOJAM Ha TraciHHS, KiJIbKiCTb
HeoOXiJHUX CUJI i 3ac06iB, po3paxyHKH HeOOXiAHOTO 3amacy BOAW Ha raciHHs
I02KEeX1, po3paxyHKHU [AaJbHOCTI NOJa4yi BOTHEraCHUX pe4OBUH Ta BIAMOBIJHUX
HamnopiB i T.i.);

iHpopMarisi Mo HeobXiHUM cayK6aM B3aEMOJ(ii TOLIO.

IHTepdelic Takoi cucTeMU NiIATPUMKU MNPUHUHATTS pillleHb MOBHUHEH
MaKCHMaJIbHO BUKOPHUCTOBYBAaTH MOXJMBOCTiI reoiHpopMaliiHHUX TeXHOJIOTIH,
3D-Mopen0BaHHA. 3BiCHO B MOJAJbLUIOMYy CUCTeMa IMOBHHHA 3abe3mne4yBaTH
NeBHY aBTOMaTHU3allil0o Mpoluecy 360py [JaHUX, B TOMYy 4YHUCIAI i B pexuUMi
peasibHOrO 4acy i B mojaJjblioMy 3abe3nedyyBaTH aBTOMaTHU3allil0 yNpaBJliHHA
MOXKEXHO-PATYBaJIbHUMU NiAPO3AiJIaMHU.

JIITEPATYPA:

1. CHutiok B.E. JBOJIIOIIMOHHBIE TEXHOJIOTUM TIPUHATUS PpelleHUHd MpHU
noxkaportymeHuu: [MoHorpadusi] / B.E. CHutTiok, A.A. Beruenko, A.H. /bxynail. -
Yepxkaccer: "MaxkunayT", 2008. - 268 c.

2. bbriueHko A.A. O6beKTHBH3allUMs MPOLIECCOB TMPUHATHUS pelleHUuHd B
N0KapOTyIlIeHUU Ha 6a3e HeYeTKOW JIOTUKU U Helpo-HeyeTKux ceTed / A.A. BrrueHKO
// UckyccTBeHHbI uHTesLIeKT. - 2008. - Ne 2. - C. 516-522.

YIK 614.847

YAOCKOHAJIEHHA CUCTEMHA MOHITOPUHTY ITIAPAMETPIB IIOTOKY
BOTHETACHOI PEUOBHUHU B NOXKEXXHUX PYKABAX

Apmem BUYEHKO, kaHO. mexH. Hayk, doyeHm, Muxatiso [IYCTOBIT,
Osez 3EMJISHCbKHH, kaHo. mexH. HayK, doyeHm,
Osekciti MUT'AJIEHKO, kaHO. ekoH. Hayk, Bimauxit OHICIY,
Yepkacwvkull iHcmumym nodcexcHoi 6e3neku imeHi I'epoie YopHobuasa HY1]3
Ykpainu

HeoOxiZiHOIO yMOBOI0 TraciHHA IepeBaXKHOI OIJIBLIOCTI MOXeX €
BUKOPHCTAaHHA BOTHEraCHUX PEYOBUH, HAWOIJbLI MOLIMPEHOI 3 AKUX € BOJA.
[aciHHA mNOXeX y MaJOBOJAHUX parWoHax abo MiCLeBOCTI iHOJAI 3yMOBJIIOE
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opraHizanilo 1nozadyi BOAM HA 3HA4yHi BigcraHi. /Juia nogadyi  Boau
BUKOPUCTOBYIOTBHCA I0XKEXHI HAcOCH, BCTAHOBJIEHI Ha OCHOBHUX IOXKEXHUX
aBTOMOOI/ISIX 3arajJlbHOTO Ta I[iIbOBOr0 MPU3HAYEHHS], TaKUX SK MOXEXHi
aBTOLIMCTEPHH, HACOCHO-PyYKaBHI aBTOMOOiJ, MOXeXHi HacoCHi cTaHIi,
HACOCHO-PYKaBHIi cTaHLil Towo. B 3a/eXXHOCTI Bij BiACTaHi ojada BOAY MOXKe
3/IiINCHIOBAaTUCh IMepeKauyyBaHHSIM y pi3Hi cnoco6u. [lpoTe He3asexxHO Bif
06paHoro crnocoby nojAayi BOAW BaXKJWBUM 3a/IMIIAETHCS KOHTPOJIb BEJUUMHU
HalloOpy Ha HAcCOCi 3 MeTOW IOJAO0JIAaHHS BTpAT HANoOpy B pPYKaBHIM JIiHII Ta
3abe3neyeHHs] HEOOXiJHOTO HAMopy B KiHIi pyKaBHOI JIiHil, B 3aJIeXKHOCTI BiJ
THUIy BCTAaHOBJIEHOTO PyKaBHOTO 06JIa/lHAHHA Ta MeTH NoJadi Boau. K BigjoMo
[1], HeoOXiAHUI HaMip HA HACOCi pO3PaxOBYETHCSA Ta 3aJIEKUT:

=N, xSxQ*+Z, £Z, +hy, (1)

fe H,_ - Hanip Ha Hacoci, M BOJ, CT.;
N - KIJIBKICTb pyKaBiB B MaricTpaJsibHiu JiHii, 04,;

p-M.L
SxQ® - BTpaTH HANOPy B OJHOMY PYKaBi MaricTpaJsibHoi JIiHii, M BOJ,. CT.;
Z - Haubisbuia BUCOTA MifAoMy (+) ab0 3HUKeHHH (-) MiCLLeBOCTi, M;
Z,, - Ha#bnblIa BUCOTA MiJiiioMy ab0 CrycKy (CTBOJIIB, IiIHOreHepaTopiB Bij

MiClisi BCTAaHOBJIEHHS pO3rany>XeHH#A, M;

h, - Hamip 6is11 mpUCTPOIB JJisl OAaBaHHSI BOTHEraCHUX PEYOBHH, M BOJ,

CT.

Axuo ogHi pakTopu y popmyi (1) MokHA BBaXKATH TOYHUMH i BiJOMUMU
3a3jaJierifib, TO iHII, HAPUKJIaJ, 3HAaYeHHS BUCOT MiJIOMYy Ta CIYyCKYy CTBOJIIB,
nepenajgy BUCOT Ha MICIeBOCTI He 3aBXAW € TOYHO BiJOMUMH. besnepeyHo,
OCHOBHOI0 METOI CTBOPEHHSl HEeOOXiJHOrO Hamopy € 3abe3nedyeHHs MNoAadi
BOTHEraCHUX PEYOBUH [JIA LiJed MO0XeXOraciHHs, NpoTe 3 TOYKU 30py
peautizaliii TOBHUX TAKTUYHUX MOXJIMBOCTEN TEXHIKU Ta EKOHOMII MaTepiaibHUX
pecypciB, Hamip, 10 CTBOPIETHCS MOBUHEH OYyTH MAOCTAaTHIM [AJisi poOOTH
npuaaziB nojavyi abo 3abe3neyeHHs] HEOOXiJHMX BUTpPAT i He MepeBUIyBaTU
HOPMAaTHBHI 3HayeHHs. 3p0O3yMiJjio, 1[0 BUKOpUCTAHHSA (1) MasioMiMOBipHO mif
yac miJf Yac onepaTUBHUX JiM MO TaciHHIO MOXeXi, TOMy BCTAaHOBJIEHHSI TOYHUX
3HauYeHb HANOpPYy B KiHIi pyKaBHOI JIiHIl HEe € MOXXJIMBUM, 0COOJIMBO MPU MoAavi
BOTHEeraCHUX peYyoBHUH Ha BeJIMKi BificTaHi. BakaHow 6ysia 6 HAasIBHICTb TaKOTO
IHCTpyMeHTy, $SKHM OW [J03BOJIAB OlepaTopaM HACOCHHUX YCTaHOBOK
BCTAHOBJIIOBATU Halllp Ha HACOCi BUXOJAYM i3 3HAHHA peaslbHOr0 Hamopy Ha
KiHLi pykaBHOI JiHil. lle 103BOJIMTh TAKOX BU3HAYATU BUTPATU BOTHErACHUX
PEYOBUH B PEXUMI peaslbHOr0 4acy, BTPAaTH HANoOpy B PYKaBHUX JiHIAX TOIO.
[Ipu cTBOpeHHi BiAMOBiAHOI MepeXxi MOXKJIMBO 3a6e3MeYUTH MOHITOPUHT Mojayvi
BOTHETAaCHUX PEYOBUH Ha BEJIMKUX Ta 3aTXKHUX MOXKeEXKaX.

[Ipuctpii MmobyJOBaHO 3 BUKOPUCTAHHSIM CY4YaCHUX MPOTpaMOBAHUX
MiKpOKOHTpoOJIepiB Atmega, JaT4YMKIB KOHTPOJIKO THUCKY, Temmepatypu. /[ig
nepenadi iHpopmailii BUKOPUCTOBYETbCA TexHoJsorii Mmoay.asnii curHaay LoRa,
1110 103BOJIS€ 3a0€e3MeYnTH epejady JaHUX Ha BifgcTtanb 1o 10 kM [2].
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MiniMasibHa KOHQirypaiiss CHUCTEMHM MOXe BKJ/IWOYATU OAWH NPUCTPIH
KOHTPOJIIO puc. 1 (a) Ta oguH iHTepdelcHUM npucTpi puc. 1 (6).

Po3minpeHHs MOXJIMBOCTEM CUCTEMU [OCATAETBCA 33 PaXyHOK
30i/IbIIEHHS KIJIbKOCTI MPUCTPOIB KOHTPOJIIO.

[TpakTU4YHa LIIHHICTH JAHOI CUCTEMM IOJIAATAE B MOXKJIMBOCTI BUSHAYEHHA B
pexXHUMi peaslbHOI0 4Yacy TiZipaBJiYHUX XapaKTEPUCTUK IOTOKYy pIiAUHUA B
MOXXEeXXHUX pyKaBax. lle [103BoJisse BM3HA4YaTU CTaH PYKAaBHUX JIiHIM, BTpaTH
Halopy B PyKaBHUX JiHIifIX, | BCTAHOBJIEHHSI EKOHOMIYHO epEeKTUBHOTO PEXUMY
pPO6GOTH HACOCHUX YCTAaHOBOK. MoAyJ/ib KOHTPOJIIO HAsIBHOCTi €JIEKTPUYHOTO
CTPyMy B IMOTOLI piAMHK [J03BOJIUTb BUABUTU Hebe3leKy Ta NONepeauTH
ypaKeHHA eJIeKTPOTpaBMaTU3M IpPU MOJaydi CTPYMONPOBIJHUX BOTHETaCHUX
pe4oBUH. KOHTpoOJIb TeMIlepaTypyd PIAMHU B NOXKEKHUX pyKaBax IMiJBUILYE
Ha/[ilHICTh pO6OTU PYKaBHUX CUCTEM.

I

e s
<t
v

Puc. 1 (a) - [Ipuctpiit KOHTpOJIIO Puc. 1 (6) - InTepdeiicHuil npuctpi

BUKOpUCTaHHA CUCTEMM MOHITOPUHIY NapaMeTpiB NMOTOKY BOTHEracHoil
PEYOBUHM B INOXKEXHHUX pyKaBaxXx [JO3BOJUTb 3AIMCHIOBAaTH MNiATPUMKY
NPUHHATTA pilleHb NPy pPo6OTi WTAaby Ha MOXeXi, NiABUILUTH 6Ge3neKy MpHU
1oJia4i BOrHeraCHMUX pe40BUH TOLLO.

JIITEPATYPA:
1. JloBigHuK KepiBHUKA racinuda noxexi — Kuis: TOB «Jlitepa-/lpyk», 2016-320 c.
2. bruuenko A.O. [leski npo6sieMmu 3ab6e3nedyeHHs MoJayi BOAM Ha 3Ha4Hi BiacTaHi //
Marepianu [X BceykpaiHCbKOi HayKOBO-NPAaKTH4YHOI KOHQepeHIil 3 MiXXHapOAHOM
yyacTio. «HazasBuuyailiHi cuTyanii: 6e3smeka Ta 3axuct».- Yepkacu: YIIB im. 'epois
Yopuoobuas HYI3 Ykpainu, 2019. - c. 139-141.
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YAK 621.396

HABAHTAXKEHHA BE3NIJIOTHUX MYJIbTUPOTOPHUX CUCTEM IIJ YAC IX
3ACTOCYBAHHA Y AIAJIBHOCTI C/1YKBU HUBIJIBHOTI'O 3AXUCTY

Apmem BUYEHKO, kaHO. mexH. Hayk, doyeHm,
Cepeili CTACh, kaHO. mexH. HayK, doyeHm,
Muxatino I1YCTOBIT, /lenuc KOH/JPATEHKO,
Yepkacwbkull iHcmumym nodcexcHoi 6e3neku imeni I'epoie YopHobuss HY1]3 Ykpainu,
3ypa6 KYTATEJ/IA/3E,
Téinicokuli depacasHull yHisepcumem imeHi Isaue [Jocasaxiwgini (I'py3is)

P03BUTOK 6€3MiJIOTHHUX CUCTEM B)Ke JAaBHO [,03BOJISIE BUKOPHUCTOBYBATH iX

He TIJIbKY [Jid po3Bary, a i y pisHOMaHITHUX Trajy34Xx JIACbKOI AifgabHOCTI. He
BUKJIIDOYEHHSIM € BUKOPUCTAHHS O0€3MiJIOTHUX CUCTEM Yy JAisJIbHOCTI CJIyKOHU
UBIJIBHOrO 3axucTy. HanpsiMM BHUKOpPHUCTaHHSA 0€3MiJIOTHUX CUCTEM B
JUSJIBHOCTI CAy»K0U LUBIJIBHOTO 3aXUCTy € JAOBOJI pisHOMaHITHUMHU [1], i B
KOHKPEeTHHUX BUIAAKaX MOXYTh CyTTEBO 3MIHIOBATUCh, IPOTE B 3arajibHOMY BU/AI
JAPOHHU MOXXYTb BUKOPUCTOBYBAaTUCh Y HACTYITHUX BUIAJKAX:

® aepopo3BiJKa;
i/ Yac raciHH{ MOXKeX;
MOHITOPHUHT 3 MeTOl0 3anobiranusa HC;
MOHIiTOpUHT 1ifg yac HC;
M1/ Yac ryMaHITapHOT O PO3MIHYBaHH;
MOWYK MOTEePIIIUX;
i/, 4ac JOPOXXHbO-TPAHCIIOPTHUX IIPUTO/;

e mig vac JikBiganii HacaigkiB HC, moB’si3aHuMX 3 06iroMm HebOe3NeYHUX
PEYOBUH;

® /10CTaBKa KOPHCHOI'O BAHTAXY;
onoBinleHHs mifg yac HC;
peTpaHCcaALid pafioCUTHAIIB;
ocBiTJIeHHS Micug HC;
TFacCiHHA MMOXEeX.
3po3ymiJio, 1m0 edpeKTHBHA PoOOTA 6E3MiJIOTHOI CUCTEMH MOMKJIMBA JIHIIE
32 yMOBM 3abe3mnedyeHHs1 ii BiANOBIAHMM 06JaAHAaHHAM ab0 KOPHUCHUM
HaBaHTa)X€HHSM, 1[0 MOXe 3MiHIOBAaTHMCh B 3aJIeXKHOCTI Bif, Tuny 3ajzadi a6o
HaNpsIMKY BUKOPUCTaHHA[2].

be3 BBeJeHHS [04AaTKOBOI Kiacudikalii KOPUCHUM HaBaHTAXXEHHAM

MOXyTb OyTH (QOTOKaMepH, BiJleoKaMepH, TEIJOBI30pH, Jia3epHi CKaHepH,
cnanax, IY-migcBiTka, MiHOmyKayi, NOpUaaAu pafialiiHOrO Ta XiMIYHOTO
KOHTPOJIIO, KOHTeWHepu /il BiAbOOpy MpoO, KOPUCHUH BaHTaX, 1[0 MOXe
BKJIIOYAaTH B cebe pPI3HOMAHITHI pe4yoBMHM Ta MaTepiaju, NpuJaajy, 3acobu
3B’SI3Ky, MeJU4YHi Ta pATYBajJbHIi 3acobH, OCBIT/OBa/ibHI MNpUJAJU TOLO,
CAUCTEMHU ONOBIillyBaHHA - TY4YHOMOBL, CBITJIOBA Ta 3BYKOBa CUTHaJi3aliid,
paZiioaHTeHH, PeTPaHCAATOPUA PaAiOCUTHAJy, OCBITJIIOBAJIbHI NMpUaaZiv, 3anacu
BOTHEraCHUX Pe4YOBUH Ta IIPUCTPOI AJ1d IX oAayi.
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3 orsig/ly Ha HalpsIMU BUKOPUCTAHHSA APOHIB i NOBUHEH GOpMyBaTUCA NapK
6e3nisIoTHUX cucTeM. [Ipy 4oMy He 3aBXKJM MOKHA NepefbadyuTh caMe 3 SIKOH
MeTOol0 OyJie BAKOPUCTOBYBAaTUCh APOH. 3AiCHIOBATU 0OMeXKeHY B 4aci Ta SIKOCTi
doTo Ta Bijgeodikcalio MoAid MOXyTb Mailke Oy/Jb fIKi JAPOHH, MOYMHAIOYU 3
MOYATKOBOTO PiBHS, MPOTe MEPEHOCUTH BaHTaXi i HECTU Ha cObi 3MiHHE KOPHCHE
HaBaHTAXXEHHA MOXYTb [POHM, 'BUHTOMOTOPHA rpyna Ta paMa [03BOJISAIOTH
3/1iicCHIOBaTU NOAi6HI onepatii. ToMy HampalitoBaHHSI peKOMeH/Jallii 11100 BUOGOpY
JIPOHA [JiJI1 BUKOPHUCTAHHA Yy [iSIJIBHOCTI C/IYyKOM ILMBIJIBHOTO 3aXUCTy He €
TPUBiaJbHOIO 33/la4yet0 i moTpebye OGijblll I'PYHTOBHUX MOJAIbLINX JOCTiIKEHbD,
NpOTe NMePCHEeKTUBHUM 3JAEThCS LJISX OJHOYACHOI eKCIllyaTalii JjBOX Ta Oijbliie
JIDOHIB, OJMH 3 SKHUX 3MOXe OyTU TOTOBUH [0 BUKOPUCTAHHS 6e3 JIOBroi
nornepeHbol MiZIFOTOBKU Y SIKOCTi 3acO00y MEPBUHHOI aepoOpO3BiJKH, a iHIIHUX -
Oi/IbIII CKJIAIHUX, Clleliali30BaHUX JiTaIbHUX anlapaTiB.

JIITEPATYPA:

1. Hermanns, A.. Anwender-Akzeptanz und Bewertung unbemannter
Flugsysteme (Drohnen) im Katastrophenschutz. Theorie, Empirie, regulatorische
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2. buuenko A. O., IlycrosiT M. O., Ilpupatok K. 0. AHa/i3 KOHCTPYKTHUBHHUX
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Matepianu IX BceykpaiHCbkol HayKOBO-NPAaKTHYHOI KOHQepeHLil 3 MiXKHapoAHOIO
yyacTio. «HazasBuuyaliHi cuTyanii: 6e3meka Ta 3axuct».- Yepkacu: YIIB im. 'epois
YopHoobuasa HYI3 Ykpainuy, 2019. - c. 139-141..

YJK 621.396

ACIIEKTH ®OPMYBAHHA ITAPKY ITOXKEXHO-PATYBAJIbBHUX
ABTOMOBLJIIB B YKPAIHI

Apmem BUYEHKO, kaHO. mexH. Hayk, doyeHm,
Cepeili CTACh, kaHO. mexH. HayK, doyeHm,
Mapuna CUBAYEHKO, Okcana ITAJIALL,
YepkacvbKkull iHcmumym nodxcexcHoi 6eaneku imeHi I'epoie YopHobuasa HY1]3 Ykpainu

Mo>kHa BUJIJIMTU JBA BiJOMUX, OCHOBHI migxoAu A0 GopMyBaHHS MapKy
MOXKEXHO-PATYBaJIbHOI TEXHIKM — 1le CTBOPEHHS YHiKaJbHUX KOHQirypauii 1A
MiJi KOHKpeTHe 3aMOBJIEHHSI Ha 0a3i MoJeJbHOTO psiy BUPOOHHUKA abo
cTBOpeHHs YHidpikoBanux 3paskiB [IPT pgnsa kpainu B uiziomy. Ilpu 4vomy
CTPYKTypa MapKy B paMKax YHidikalii Mozeser MoOKe BapiloBaTHUChb LOCUTb
LI POKO.

BpaxoByouM Cy4yacHHM CTaH MapKy MOXEeXHO-PATYBaJbHOI TEXHIKU MU
Ma€EMO Haro/ly no6y/j0BM TaKOro nNapkKy BiZjJLITOBXYIOYHUCH BiJ] CydaCHUX i€0JIOTii
Ta piBHA PO3BUTKY IPOTUIOXKEXKHOI TEXHIKH.

BignoBigHo, A/ MOOYJIOBU CTPYKTYPU MapKy MOXKEXHO-PATYBaJIbHOI
TeXHIKM Ta 1 B3araJji po3yMiHHS KIJIbKICHOI Ta fIKICHOI NOTpeOM y Cy4aCHUX
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3pa3kKax MNPOTHUIIOKEXKHOI TeXHIKM HeOoOXiZJHO BeCTHU Ta BpPaxOBYyBaTH MacCHUB
CTaTUCTUYHUX JJAHUX [IPO BUKOPUCTAHHA IPOTUIIOXKEXKHOI TEXHIKH.

OKpeMO MOXXHa BUAIJUTH HAUOiJIbII OYeBHUAHI HANPSIMKH BeJleHHS TaKoi
CTaTUCTUKHU:

4YaCcTOTa BUKOPUCTAHHA Ta KIJIbKICTb BUKOPUCTAHUX CTBOJIB PI3HUX
THUIIIB;

4yac pob60TH CTBOJIIB;

HasABHI BoJo/pKepeJsa B palOHax BUI3AY;

BU/IM BUKOPUCTAHUX BOJOKepeJ;

TaKTU4YHi 0COO6JIMBOCTi BUKOPUCTAHHS 3aC00iB raciHHS;

4yac pyxy Ha [0XKexXy;

NiApo34iaH, 3a4iH1 10 raciHH4;

yac pob60TH Ha MOXKeXi;

JlaHi PO BUKOPUCTAHHSA OCHOBHOI Ta ClieljiaJIbHOI TEXHIKHU.

OkpiM JyMOK Npo 3arajibHi mifxoau Ao GbOopMyBaHHS MApPKy IMOMXKEXKHO-
PATYBaJIbHOI TEeXHIKU XOTLJIOCA b NOAIJIMTACA AYMKaMU LIOJAO JEeAKHWX BU/IB
OCHOBHOI Ta ClieljiaJIbHOI TEXHIKH.

[To>kexkHi HACcOCHI cTaHIii, B OCHOBHOMY, npeJcTaByieHi HagBHUMHU [THC-
110(131) mogenr 131A. Cranuia 3acTapijia Ik MOpajJbHO, TaK i TEeXHI4HO,
30KpeMa NpUBEPTAE yBary BUTpaTa NajbHOro ABuryHa 2412B mpu pob6orTi 3
HacocoM [1H-110 (6inbuie 60 j1/ron).

Mox/IMBMMM BapiaHTaM¥ BUKOHAHHA HAaCOCHOI CTaHLII €:

- II0XKEeXXHa HaCOCHA CTaHILis;

- HACOCHO-pPyKaBHUU aBTOMOOiJIb (HaCOCHO-pyKaBHA CTaHILisA);

- IpUYillHA HACOCHO-PYKaBHA CTAHLid;

- IO’KeKHA HAaCOCHA CTaHIlisi KOHTeMHepHOro Tumy 3 cucreMmoto Multilift.

Hali6inbi yHiBepcaJbHUM BapiaHTOM MO>KHa BBaKaTH IMOXKeXKHA HACOCHa
CTaHILis KOHTEWHEPHOI'0 THIy, J€e 3a PaXyHOK 3MiHM KOHTEUHepiB pi3HOro
NpY3HAaYEeHHS MOXHa 3HA4YHO PO3LIMPUTH MOKJIMBOCTI HACOCHOI CTaHLLil

[To>xxexkHi aBTO/jpabMHK Ta aBTOMijjiliMadyi B OCHOBHOMY IIpeJiCTaBJIEHI
pisHuMu  Mopudikaniamu  mogeni  A/[-30(131) (AL-30/131/n-21, AX-
30/131/T1IM506, AZ1-30/131/1IM506B) Ta AKII-30/53213/ IIM509A

3a 3arajilbHO NPUUHSATON CTAaTUCTUKOI BBAXKAETHCS, 110 aBTOAPAOUMHU
BUKOpUCTOBYIOTbCc Yy 80% Bunaakis, aBromigimadi 20%. IlepeBaramu
aBToNiiiMaya € MOMXJIMBICTb WIBUJIKO 3MiHIOBAaTU Miclle pPOOOTHU JIIOJbKH,
MOXJIMBICTb pOOOTH B «TIHBOBUX» 30HAX, 3py4HicTb AocTaBku [1TO, Hemo1ikoM €
HEMOXXJIUBICTb OpraHizanii 6e3nepepBHOI eBaKyallil.

Mo>kHa BUAIJNIMTH JleKiJibKa BapiaHTiB BUKOHAHHS aBTO/pabUuH, IPU YOMY
BUOIp KOXHOTO 3aJIeXXMTh TaKOX BiJi BUCOTU aBTOApaOWHU. Hanbinbiu
epeKTMBHHUM BapiaHTOM € BapiaHT aBTOJPaOWHU i3 34JIeHOBAaHUM KOJIIHOM, SIK
TaKUM $SIKMUU HaOyBa€ IepeBar aBTomifiMMava, i Ha mnepiog QopMyBaHHA
NIOBHOLIIHHOIO [MapKy MNPOTUIOXKEXHOI TeXHIKM MOXe pOo3radJaTUch, HK
yHiBepCaJbHUM.

AKTyaJbHUM 3aJIMIIAETHCSI BUKOPUCTAHHS aBTOMOOI/IB IMMOBUJIYYEHHS,
0COOJIMBO Lie CTOCYEThCA MOXeX B Takux OyaiBisax, Ak TPL, kiHoTeaTpu ToIL0.
ABTOMOOGIJNI AUMOBHIA/JIEHHS OKPiM MOMJWBOCTI BHJaJIeHHS1 Ta HarHiTaHHS
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3/laTHiI 3abe3mnedyyBaTH MoJa4yy BUCOKOKpaTHOI miHU. llel BUA TexHiKW Hapasi
npeactaBiaeHut AJI-90(66)-183, skuil TaK0OXK MOXKHA BBaKaTH 3aCTapiJIUM.

BapiaHTOM pPO3BUTKY TAKOI'O BUAY NPOTUIIOXKEXKHOI TEXHIKM € CTBOPEHHSA
NOTY>KHUX aBTOMOOIiJIIB JUMOBHJAJEHHSI Ha Cy4acHid KOHCTPYKTHUBHIM 0asi.
MoX/IMBUM BapiaHTOM € CTBOPEHHS1 KOMOIHOBaHMX aBTOMOOIJiB, HaNpPUKJA/[
AI+A30 a6o AZI+ATC.

Takox xoTijsiocsa 6 3raZjaTd TakKdW BUJ, 00JaJJHAHHS, SIK TMepeHOCHi
aumococu. Hapasi MoxHa e 3yctpitu gumococu tumis JAIl-7, AI1-10, npoTe ue
Ha)kaJlb BKe eK30Tuhka. HeobxifHUM € o6Jsia/lHAHHS Cy4aCHUMH JIUMOCOCAMHU 3
MOKJIMBICTIO IOJA4i NiHU BUCOKOI KPATHOCTI Ta BOAAHOrO TYMaHY OCHOBHHUX
MOXKEeXXHHUX aBTOMOOGIJIiB 3arajibHOTO MPU3HAYEHHS

YIK 614.841

BUABJEHHSA HEBE3NEYHOI HAIIPYTY ITPU MOXEXXOTACIHHI
3A 10IIOMOTI 010 MMOZKEAKHOI'O PYKABA 13 CUTHAJII3BATOPOM HAIIPYTHU

Oavea BIJIELIBKA, Onez 3EMJISHChKHH, kaud. mexH. Hayk, doyeHm,
Yepkacwbkull iHcmumym nocexcHoi 6e3neku imeHi I'epoie YopHobuss HY1]3 Ykpainu

[lig yac mokexxoraciHHs Ta 3/AiMCHEHHS aBapiMHO-PATYBaJbHUX POOIT B
OyZiBJfIX i clopy/iax BUHUKA€E Hebe3NeKa ypakeHHs eJIeKTPUYHUM CTPYMOM, i K
HaCJiJIOK eJIeKTpU4YHI TpaBMHU. Halbinbml NOOMIMpPEeHUMU eeKTpOoTpaBMaMu
ABJIAIOTBHCA: eJIEKTPUYHUH OIiK, eJIEKTPUYHI 3HAKH, eJIeKTPUYHUH yJap, napasiid
cepueBOi Ji/IBHOCTI, NapaJjiy JUXaHHA Ta eJIeKTPUYHUU IIOK. YpakeHHH
eJIeKTPUYHUM CTPyMOM MOXJMBE HaBiTh MicAd MNpPOBEJEHHA [JiU 1o
3HECTPYMJIEHHIO, Y 3B'I3Ky 3 HafIBHICTI0O JpYyroro JxepeJsa >KWBJIEHHS abo
IIPUXOBAHOI'0 BBOAY.

AHaniz  3a  BHUJAMU  TPAaBMYKOUYMX  YUHHHUKIB  IOKa3ye, 110
HaWMOIIMPEHIIMMY JJIF ABJATHCA MeXaHi4Hi MOIKOAXKEHH, 30KpeMa BUBUXH,
paHU Ta IlepesIoMHU, OJHAK eJIEKTPOTPAaBMU TaKOX MalOTh Miclie.

PATiBHMKaM  JJOBOAUTBHCA  3AIMCHIOBAaTH  ONEPaTUBHO-PATYBAJIbHY
JiIJIbHICTh B YMOBaX MOTaHOi BUAUMOCTI Ta BUCOKOI TeMnepaTypu. B 3B 513Ky 3
He0e3MeKOK ypaKeHHsI NOTPiOHO BUKOPUCTOBYBATHU NPUCTPOI MoNepeKeHHs
ypaXKeHHs eJIEKTPUUYHHUM CTPYMOM Ta 3aC00M 3aXUCTY BiJi ypa>keHHSI CTPYMOM.

[ iHbopMyBaHHSI PpATYBaJIbHUKIB NpO Hebe3neKy ypaKeHHs
eJIEKTPUYHUM  CTPYMOM Ha  O00’€eKTax  MOXEXOracCiHHA  IPOINOHYEMO
BUKOPUCTOBYBAaTU CUTHAJII3aTOP 34aTHUW BHUABJATU €JIEKTPUKY B MOTOLI
PiAVHHY, AKAM 3aKpIiNJIEHO Ha MOXEKHOMY PYKaBi Iepej MOXeKHUM CTBOJIOM.
Jlnsg  CTBOpEHHA CUrHai3aTopa Hanpyrd MNPONOHYETbCA BUKOPUCTATHU
NPOTYMOBAHI NMOXeXHI pyKaBa. A caM CUTHaJ/i3aTOp NMOBHMHEH CIpPallbOBYBAaTH
IpU MOSABI CNaAy HaNpyryd Ha AiISAHI MOTOKY BOTHEracHoi piiMHU OOMeXXeHOl
JIBOMa 3’€/IHyBaJIbHMMH r'0JIOBKaMH.

JlaHui croci6 mifBUINY€E TOYHICTh Ta YyT/IMBICTb BU3HA4Y€HHS HASBHOCTI
€JIEKTPUYHOT0 CTPYMY IiJ, YacC raciHHA IOXeXi, 32 paXyHOK BH3HAYEHHA Pi3HUL
NOTeHIlia/iB Ha 3HA4HIM JAiJISHII NOTOKY BOTHEracHoi pilUHM Ta 3abe3mneyvye
epeKTUBHE Ta CBOEYACHE MONEPEPKEHHS PO HASIBHICTh €JIEKTPUYHOTO CTPYMY Ha
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00’€KTI Mij yac raciHHs NoXexi. K Hac/liA0K, 103BOJISIE Tepe0aYUTH HEOOXiHICTh
NiZIrOTOBKU 3aX0/1iB 1110/10 3aM06iraHHs ypa*KeHHs eJIEKTPUYHUM CTPYMOM.

[l foc/iipKeHHs1 3aMpoNOHOBAHOTO CHMOCOOy BUSIBJIEHHS HeOe3MevyHOol
eJIEKTPUYHOI HaNpyTu 6yJiI0 BUTOTOBJIEHO OC/Ii/IHUMA 3pa30K MOXKEXKHOr0 pyKaBa 3
CUTHaJi3aTOpOM. BUKOpUCTaHHS 3allpONIOHOBAHOTO CUTHaJ/Ti3aTopa € epEKTUBHUM.
KpiMm TOro, 3a yMOBM BCTAHOBJIEHHS TOXKEXHOTO aBTOMOOiJIA Ha MOXEXHUHU
TIIPAHT YU MOXKeXHe BOJOUMMUILE eJIEKTPUYHUM OIip MiXK KOHTYPOM 3a3eMJIEHHA
Ta BOJOJKEpeJIOM HalMeHIIWH, 3a TaKHMX YMOB iCHYE MOXJIUBICTb BU3HAYUTHU
6e3mnevyHy BiZiCTaHb Y BUNIA/IKy FACiHHS eJIEKTPOYCTAaHOBOK MiJ HANPYTol0.

JIITEPATYPA:

1. 3emusiHcbkuid 0. M. Po3pob6ka 3acobiB nonepepkeHHs ypaKeHHs
eJIeKTPUYHUM CTPYMOM IiJi 4ac mnoxxexxoraciHHsA./ 3emusHcbkud O. M. // lloxexxHa
6e3neka: Teopid i npakTuka — Allb. iM. 'epoiB HopHoo6uas, 2015. - 19- C. 36-41.

2. MupomHuk, O. M. AHani3 cnoco6iB i 3aco6iB 3HECTPYMJIEHHS KUTJIOBUX
oyaiBenb/ MupowmnHuk O. M.; 3emnasHcbkuit 0. M. // .IloxexxHa 6Ge3meka: Teopis i
npakTtuka — AllB. im. 'epoiB YopHobuas, 2014 - 17 - C. 73-77.

YK 614.84
NOPIBHAHHSA BOTHETACHUX MOKA3HUKIB KOMITPECIHOI MIIHU

CmaHnicnae BUHOI'PA/]OB, kaHO. mexH. Hayk, doyeHm, Cmanicaas LLIAXOB,
HayioHasvHull yHisepcumem yugisibHo20 3axucmy YKpaiHu,
Anamoaniti KO/J[PHUK, kaHd. mexH. Hayk, Onekcandp TITEHKO, kaHO. mexH. HaYK,
Ykpaiucokuil HaQyk080-00cAIOHUT IHCMuUmMym yusizibHO20 3axucmy

Y pob6orax [1-2] exkcnepuMeHTaJlbHO [JOCJi[>KEHO  BOTHEracHY
epeKTHUBHICTh KOMIIPECIMHOI Ha JJabOpaTOPHUX MOJIEeJIbHUX BOTHUILAX KJacy A.
EQeKTHUBHICTh BOTHeracHoOlI BJIACTUBOCTI KOMIIPECIMHOI MiHW BHUpa)keHa yepes
NoKa3HUK epeKTUBHOCTI raciHHus [ler, Ta MOKa3HUK BOrHeracHoi 31aTHOCTI [lgs.

3 MeTOI0 NMOPIBHAHHSA LIMX [BOX MIOKAa3HUKIB Mi>K CO00I0 Ta BCTAHOBJIEHHS
3aJIe)KHOCTI  30i/blieHHs ab0 3MeHIleHHs  BOTHEeracHoi  BJIACTUBOCTI
KOMIIpeCiMHOI NiHW BiJ 3MiHI KOHLlEHTpalil MiHOyTBOpIOBaya Oy/10 NMPUUHATE
pilleHHA IHTepHnpeTyBaTH YHWCJOBI PO3PAaXYHKOBI 3HAa4yeHHA IIOKAa3HUKIB Yy
BiscoTkoBi. 3a 100 % Oysi0 NpUMHATO HAWHWXKYe PO3PaxyHKOBE 3HA4YeHHH
nokKa3HWKa epeKTUBHOCTI raciHHsa Iler Ta HalBHIe 3HAuyeHHs MOKa3HUKA
BorHeracHoi 3aaTHOCTI [1s5. Po3paxyHkoBi faHi HaBeAeHi B Tabsiui 1.

Ha ocHOBi 4MC/IOBUX JAHUX iHTepIpeTOBaHHUX Yy BiZICOTKU MOOYyA0BaHA
3aJIeXKHICTh BOTHeracHoi epeKTUBHOCTI NiHU BiJ KiJIBKOCTI MiHOyTBOproBaya P.
['padiuHa 3a/1eKHiCTh MOKA3HUKIB 10 pO3pPaXyHKOBUM JJaHUM HaBeJleHa puc. 1.
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Tabsaunsa 1 - Po3paxyHKoBi 3HaueHHS MOKAa3HUKIB epeKTUBHOCTI TaciHHSA
Ta IX iHTepnpeTaLid y BiICOTKHU.

N | K P, % 1., 103, K;‘ic 1,,, ., % |1, %
r/m2
1 |15 4 1,44 3094 100% 100%
15 |5 |1,69 2719 | 117% | 113%
15 6 1,86 2484 110% 109%
2 [20 |4 175 2794 100% | 100%
20 5 1,96 2609 112% 107%
20 |6 |2725 2391 115% | 109%
3 |25 4 1,94 2250 100% 100%
25 5 2,04 2172 105% 104%
25 6 2,29 2016 118% 107%
120
118 ¢
116 |
114 ¢
112 ¢
110 ¢
108 ¢
106 ¢
104 ¢
102 ¢
100 :
4 5 6 o Mo %

P, % ~s. Mas, %

Pucynok 1 - 3ajieXkHiCTb 3pOCTaHHS MOKA3HUKIB BOTHEracHoOI 3aTHOCTI
Ta ePeKTHBHOCTI raciHHf BiJi KOHLleHTpalil MiHOyTBOpIOBaia B PO34YMHI NpHU
KpaTHOCTI MiHu 25.

[IpoanaJsizyBaBIlyU rpadik 3aJIEXKHOCTI BILJIUBY KOHILIeHTpaLil
niHOyTBOploBaya P Ha BorHeracHy e(eKTHBHICTb KOMIIPECIMHOI NiHM MpHU
ctanii kpatHocti K = 25  3po3symisio, mo npu 6iabiiildi BorHeracHiu
epeKTUBHOCTI Ma€ Micle OiJblla KOHLEHTpaliad mniHoyTBopioBada. I[lpu
niIBUlLleHHs po06040ol KOHUeHTpalii niHoyTBoptoBaya P Bigx 4% g0 5%
30i/IblIeHHSI BOTHeracHUX BaacTuBocTeld niHKU 3a Iler. craHOBUTH 5%. [loganbiie
30i/iblIeHHs pobo4yoi KoHueHTpalii P 1o 6% mNpuU3BOAUTH A0 MiJBUIIEHHS
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epekTuBHOCTI raciHHga Ha 18%. lle migkpecaoe HeOOXiHICTL BUKOPUCTAHHA
NiHOYTBOpPIOBaya 3a MOro HOPMAaTHBHUMM PEKOMEHJAlisiMHA. 3a NMOKa3HHUKOM
[Izr. Ma€e Micue mNigBUILEHHSI BOTHeracHUX BJacTUBOCTeM miHi Ha 4% Ta 7 %
BimoBigHO 10 3MiHU po6040i KpaTHOCTI K B Mexkax Big 15 g0 20 Tta 3 20 go 25.

JIITEPATYPA:

1. [Haxos C. M., Bunorpagos C. A. Kogpuk A. I, Titenko O. M. BusHayeHHA
BOTHeracHoi eeKTUBHOCTI KOMIIPECIHHOI MiHM Mij Yac raciiHsl HeW TBEPAXX FOPHYUX
peuyoBHUH. [IpobsieMmu noxexHoi 6e3neku. 2019. Ne 46. C. 199-205.

2. lllaxoB C. M., BunorpagoB C. A. Kogpuk A. I, Titenko O. M. BusHauyeHHA

NOKa3HMKA BOTHEracHoi 3JaTHOCTI KoMmpeciiHoi nmiHu. [Ipo6aemMu noxexHoi 6e3neKHu.
2020.Ne 47.C. 177-182.

YAK 614.843

INPOBEJEHHA JOC/TIAKEHHA 13 BUSBHAYEHHA BUTPAT BO/IU IIPU
®OPMYBAHHI CTPYMEHA BOAAHOT'O AEPO30JI10

Amumpo JYBIHIH, kaud. mexH. HayK, AHOpili JIICHAK, kaHO. mexH. Hayk, doyeHm,
HayioHasvHUll yHieepcumem yuegi/ibHO20 3axucmy YKpaiHu

Jl/11 BUKOHaHHSI OCHOBHOTO ONEpPaTUBHOIrO 3aBJaHHA 0COOOBUM CKJIAJIOM
NOXKEXKHO-PSATYBaJbHUX Nifpo3AiaiB (gasi — [TPII) BUKOPUCTOBYIOTHCSA TEXHiUHI
3acob6M 3a [JIONOMOroOl SIKMX 3AIHCHIOITHL raciHHga noxexi [1, 2]. Bujg Ta
napaMeTpy IMOXKEXHO-TEXHIYHOr0 06J1aJiIHaHHS], fIKeé BUKOPUCTOBYETHCA [Jif
raciHHsl HOXeX B >KUTJIOBUX OYJIBJAX 3aJ€XXUTh HacaMmIepe[, BiJj TaKTUKO-
TeXHIUHOI XapaKTepPUCTHUKH MOXKEXHO-PATyBaJbHUX aBTOMOOiIB (gasi — [TPA)
(IpoAYKTHBHOCTI HAacoCy, KOMIJIEKTaLii, KiJIbKOCTi Ta BUAY MOXKEXHUX PYKaBIiB,
CTBOJIiB, TOILL0), MpHU3HAaYeHHs Oy/iBJi, TeOMETPUUYHUX NapaMeTpiB MOXKexi,
ocHalleHHs1 ocoboBoro ckaay [1PIl 3acobamMu iHAWBIAyaIbHOTO 3aXUCTy OpPTraHiB
auxaHHa (gani - 3130/1). Lle Bce BmiMBae Ha eQeKTHUBHICTb NPOBEJEHHS
onepaTUBHUX Aik ocob6oBUM ckaaaoM [1PIl npu racinui noxex [3 - 5].

BpaxoBytoui TexHiuHi 3ac06H, IKi BAKOPUCTOBYIOTbCS /151 FTACiHHS MOXKeEX Ta
TOM PO3BUTOK chepu OyAiBHULITBA. MOXKHA CKa3aTH, 1110 PYHKI[IOHAJIbHICTb, BUJ, T
npU3HauYeHHs OyAiBesib OyJe OCHOBHMM IIOKa3HMKOM IpPU BUOOpiI BOrHEracHoi
peyoBHHHU Ta ii Mmojadi B ocepefOK MOXKeXi 3a JI0NOMOTol TEXHIYHUX 3aco0iB
NOXeKoraciHHs. TaKUM YMHOM Y/I0CKOHAJIEHHS TEXHIYHUX 3aC006iB MOXKeXKOraciHHSA
JUJI1 OTPMMAaHHSA HOBUX BOTHETAaCHUX PEYOBUH € NPOOJIEMOIO.

Po3ryisHyTi TexHiYHi 3ac06M Ta CUCTEMU MPOTHUIONKEKHOTO 3aXUCTY, fAKi
3aCTOCOBYIOTH [IJIl TaCiHHA NOXeX B OyZiBJfAX Ta CHOpPyZax He B NOBHIM Mipi
MOXYTb 3a0e3Ne4YuMTH TaciHHA MOXeXi 3a KOPOTKUM 4Yac, TOMYy HeoOxiZjHO
IpaloBaTH y HANOpPAMKY 3aCTOCYBAaHHA HOBITHBOI TeXHIKM I0XeXOracCiHHA.
BpaxoByrouun 1e B pob0Ti OyJe poO3IJIAHYTO 3aCTOCYBaHHS YCTAaHOBKH
MOXKeXKOTaciHHA MepiogUYHO-IMITY/IbCHOI Ail NpU oJavyi BOAAHOT0 aepO30JII0.
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ExcnepuMeHTa/IbHI  [OCHI[P)KeHHd NpPOBOAUJIMCA HAa HaBYaJbHOMY
noJsironi. Ilpyu mnpoBefeHHI JocaifXeHb BHUKOPUCTOBYBAJacAd YCTAaHOBKaA
NOXKeXoraciHHA nepiofuuyHO-iMNybCHOI Ail [6, 7].

[IpoBeieHHA eKCllepUMEeHTaJIbHUX JAOC/i[KeHb i3 BU3HAa4e€HHs BUTpaTa
BOAM 3 YCTAaHOBKU TMpu (OpMyBaHHI CTpyMeHS BOJSHOTO aepO30JI0.
JlocnipkeHH TOpPOBOAWJIMCA Ha BIAKPUTOMY MaWJaHYMKYy HaBYaJIbHOTO
MOJIIrOHY 3a BiICYTHOCTI onazAiB i WIBUJKOCTI BiTpy, 1I[0 HEe nmepeBULIYE 2 M/C Ta
pU TeMIlepaTypi HaBKOJIMIIHbOTO cepeaoBuia 16 °C [8].

[lojaya BOASIHOTO aepo30J/10 MPOBOAWJIOCA Oe3MepepBHO IMOJABaHHAM
JIPiGHOPO3MUIEHOTO CTPYMEHSI BOJASIHOTO aepo30Ji0 NMPU MaKCHMaJibHOI BUTpPATI
BOTHeracHol pe4oBUHM. [lojaBaHHA BOJAMU [0 YCTAaHOBKU 3JIMCHIOBAJIOCA 3a
JIOIOMOI'0l0 MeMOpPaHHOTO HAacoCy BHCOKOTO THUCKY 3 IapaMeTpaMu: poboda
Hanpyra - 12 B; notyxHicTtb - 80 BT; BUuTpaTa piguuu - 5,5 s1/xB.; po604nil TUCK —
0,55 MIla; ™akcumanbHui THCK - 0,9 MIla. fk BorHeracHa pedyoBHHA
BUKOPHUCTOBYBaJIaCAd BOJQ, 110 3ajJMBajlacd B IUIACTUKOBY KBaJIpaTHY €EMHICTb
o6’emom 100 1.

BusHaueHHsS1 BUTPAT BOAM MPH POOOTiI yCTAaHOBKU 6YJ10 3/[iINCHEHO HIJISIXOM
Bi/l'€/JHaHHS LJIAHTY M0/ia4i BOAY 3 HACOCY JI0 CTBOJIA yCTAHOBKU. bijisl ycTaHOBKHU
OyJI0 BCTAaHOBJIEHO MipHY €EMHICTb 06’'eMoM 1 J1 Ta 3AiMicHIOBaJIOCs II HAaOBHEHHS
BOJIOI0 3 MojajbliUM GIiKCYBaHHSM 4acy 3a jJomnoMmoror cekyHaomipy. Ilig yac
KOXXHOT'O BUMIpIOBaHHS 3alyCKaBCcsl MEMOPAHHUM HAacOC BUCOKOI'O TUCKY Ta 4yepes
6-8 c Bifi0yBasiocss HAMOBHEHHS1 MipHOI €MHOCTI BOJOI0. Bu3HaueHHs BUTpAT
3/1iICHIOBAJIOCS I'AATh pasiB 3a 0JJHAKOBUX YMOB JIOC/i/KEHb 3 METOK OTPHMaHHSA
JIOCTOBIpHUX pe3yabTaTiB. OTpuMaHi pe3yJbTaTH JOCJAiPKEHb 00poOJeHi 3a
MeTO/I0M HaMeHIIIUX KBa/IpaTiB i HaBe/ieHi B TaoJ1. 1.

Tabsung 1 - Pe3ysnbTaTu J0CTiKEHb 3 BU3HAYEHHS BUTPAT BOJIM.

Ne Yac HaNOBHEHHs, C ButpaTa Boay, CepesHbOKBaZpaTHYHa
3/ J1/XB. BUTpATa BOJHY, J1/XB.

1 11,0 545

2 13,0 4,61

3 9,8 6,6 5,51%£1,91409

4 10,1 6,0

5 12,2 4,9

[Ipy npoBeleHHI eKCInepUMEHTAJIbHUX JOCJIiPKEeHb IM0Ja4di BOAAHOIO
aepo30Jil0 3a JONOMOTOK YCTAHOBKH IOXEXOTraCiHHA MepiogUuYHO-IMITYJIbCHOI
Jlii BCTaHOBJIEHA cepeJHbOKBaApaTUYHA BUTPaTa BOJAH, 110 ckaasa 5,51+1,914¢9
J/xB. Pe3ysbTaTH NpOBeAEHUX JOCJi[KeHb [J03BOJSIOTb BU3HAYUTU Cchepy
3aCTOCYBaHHA YCTAaHOBKU IIOXKeXOraCiHHA mepiofgu4yHO-iMnyJbcHOI Ail. BoHu
NOJIATAITh Y 3aCTOCYBAaHHI BOAAHOIO aep0O30JII0 IIPU raCiHHI BHYTPILIHIX MOXKeEXK
B Pi3HOMaHITHUX OyZiBJISX Ta CIOPYAAX a TAKOX IPU racCiHHI eJ1IeKTPOyCTaHOBOK
i/l HApyro Ta npuMilleHb 3 obeptanuam JI3P ta I'P.

JIITEPATYPA:
1. JloBilHUMK KepiBHMKaA raciHHA MOXeXi: HAyKoBe BUPOOHUYe BU/JJaHHA / 3a 3ar.
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JlpibHOpO3NUJIIeHUM BOAsAHUM cTpyMeHeM // Ilpo6JsieMbl MoOXapHOW 6€30MaCHOCTH.
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YAK 629.7.014.16

BUKOPUCTAHHA BE3NIJIOTHUX TEXHOJIOTIH Y PATYBAJIbHUX
OIEPAIIIAX

FOpiii KOBAJ/IBOB, KamepuHa /]OJIFOEPOBA,
JlsomHa akademisi HayioHanbHoz2o agiayitiHo2o yHigepcumemy,
Keak Boone I1IUH,
Komnanis SafeusDrone (Pecny6aika Kopesi)

Panime pe3ysbTaTh NpoOBeJleHHA pPATYBaJbHUX OlNepalii 3ajexanu
BUKJIIOUHO BiJ J0OJACbKOro ¢akTopy: Bif PpiBHA MNiArOTOBKH, MBUJKOCTI
NPUMHATTA pilleHHs, MauCTEePHOCTI pATYBaJbHUKIB. Ha CbOrOAHIIHIK MOMEHT B
CKJIaJHUX | HeOe3NeyHUX CHUTyalliiX CYTTEBY J[JONOMOTY pSTyBaJlbHUKaM
Ha/Ial0Th Pi3Hi po60TH30BaHi cucTeMu. Bce 6isblIoro BUKOPUCTAHHS Mif, 4ac
NpOBeJleHHS PSATYBaJbHUX oOMNepanid 3HaxoAsaTb 0e3MiJIOTHI MNOBITpPsAHI
KOMIIJIEKCU. fAKIo B YKpaiHi BUKOPUCTAHHA 0€3MiJIOTHUX TEXHOJIOTIHW TiJIbKU
no4yaJsio BXOJAUTH y MNPaKTUKY Mifi yac NpOBeJeHHsS PSATYBaJbHUX POOIT, TO
KOpeHCbKi KOMNaHil MalwTh LMK psj creliajisoBaHUX PpO3pPOOOK, dKi €
BUCOKOE(PEKTUBHUMM /ISl IONIOMOTU MOTEPIIJIMM, a TAKOXK MiHIMi3yl0OTh PU3UK
[ 2KATTSA PATYBaJIbHUKIB.

MeTow JocCaipkeHHSI € aHaJi3 AeaKUX O0e3IJIOTHUX TEeXHOJIOTiH, AKi
BUKOPHUCTOBYIOTBCA MiJ, Yac NPOBeAeHHs MOUIYKOBUX Ta PSATYyBaJIbHUX Olepalin
y Pecniy6uini Kopest.

3okpeMa, 6e3nisioTHUM JiTanbHUuK anapat MILVUS 3 ¢pikcoBaHuMM Kpuiowm,
1110 6A3YETHCS HA TEXHOJIOTII BepTHKAJbHOTO 3/IbOTY Ta MocaAKU. LI TexHos0Tis
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koMnaHii DRONEIT fonoMarae 3MeHIWUTH 3/IiTHO-NIOCaZKOBI CMYTH ab0 BiJKPUTI
IJIOIIAAKY Ui 3JIbOTY Ta IOCaAKM amnapary. TakoX BOHa molepepKae
NOLIKO/P)KEHHS, 10 MOXYTb CHPUYMHATHUCA 30BHIIIHIMM  ¢daKTopaMmy,
HalpUKJa[, 3ITKHEHHSAM 3 3eMJielo Iif 4ac 3JboTy Ta nocaakd. DRONEIT
npornoHye 2 tTunu MILVUS B 3a/1e2KHOCTI BiZf IpUCTABOK, 1110 BUKOPUCTOBYIOThHCH.
MILVUS-M npu3HayeHUH AJ1 TOYHOI reoie3MYHOI 3MOMKHU BeJIMKUX IJIOIL, 3eMJII,
a MILVUS-R - g4 AucTaHLiifHOI po3Bizku/crnocTepexeHHd. Moro mBHAKiCTb
Moxe ckaagatd go 100 kmM/roa, a JanbHicTh mnosiboTy A0 60 kM. Moxke
BUKOPUCTOBYBATUCSA MpPU IMIBUAKOCTI BiTpy: f0 13 M/c (341iT Ta mocajka: [0
5M/c).

EdekTUBHO NMPOBOJUTU PO3BiZIKY Ta MOHITOPHUHI [J03BOJISE TeJIKONTEP
TUNy Oe3nisioTHoro mnoBiTpssHoro amnapaTy RUEPEL 3 6eH3MHOBUM THIOM
JIBUTYHA, 1[0 Ma€ 4ac NoJibOTy Jo 60 XB Ta pobody auctaHuiio o 60 kM. 3
KOPHCHUM HaBaHTaKeHHSIM B 8 Kr, Ruepel mMoxe MaTH LIMpOKe 3aCTOCyBaHHSA
3aBJ KM OCHAIlleHHI0 pi3HOro poay KaMepaMM, JaTYUKaMUd Ta IHUIAM
o6s1agHaHHAM. CUcTeMa BOJIOAIE 3HAYHOK THYYKicTIO. /l03BOJIIE MPOBOAUTH
MOHITOPHHT B TaKHUX perioHax, SsK MOPCbKHU abo0 ripcbKi palioHH, Ae LBUAKICTb
BiTpYy € CUJIbHOIO, 3 YCKJIQJIHEHUMHU [OTOJHHMMU YMOBaMU Ta He3aJ0BIJIbBHUM
€KOJIOTIYHUM CTaHOM. /l03BOJII€ MPOBOAUTHA MOHITOPUHI B pEXUMIi peasbHOro
yacy 3 Bigeo TpaHcMmiTepoM LTE - go 20 kM. Moxe nepeHOCUTH KOpPHUCHE
HaBaHTaXXeHHS 8 KI, L]0 /J03BOJISE BUKOPUCTOBYBAaTU HOro [AJis TEePMiHOBOI
JIOCTaBKH pevel nepinoi HeoO6xiJHOCTI abo JliKapCbKHUX 3aC00iB Y BaXKKOIOCTYIIHI
Micus. Jlo3BoJiiE poO3BHUBATHM WBUAKICTb A0 70 KM/roji, Mawyd JajJbHIiCTb
noJsiboTy A0 40 kM. Moxke BUKOPUCTOBYBATUCS IPU LIBUAKOCTI BiTpy A0 15 M/c.

baraTtodyHKI[iOHAJIbHOIO CUCTEMOI NPU HAA3BUYAWHUX CHUTyalisIX €
6e3nisiorHud noBiTpsAHUM koMmmuiekc HELPDRONE. /lo3Bosisie npoBoAguTH
3iiomky Full HD IR Dual, Mmae cBo€w ck/iamoBor MeradoH AJjs1 ONOBilleHHS
HaceJleHHs, B KOMILJIEKT BXOAATb 4 pATYBaJbHI JXWJeTU 3 (QPYHKIiEW
aBTOMATUYHOI'O PO3KPHUTTH, LO3BOJIAE NPOBOAUTU OCBITJIEHHA NPOKEKTOPOM
22000 1M, Mae HazeMHy cuUcTeMy ynpasJiHHA. KoMmekc — Moxe
BUKOPHUCTOBYBATHUCA /i1 LIBUJKOTO pearyBaHHS Ha HaJ3BUYaWHI CcUTyalii;
TPAHCJALiA CUTyallil B pPeXUMi peaJibHOTO 4acy; 3/JiMCHEHHS MepiogU4YHOr0
NOIIyKYy/ pO3BiIKKM, PAHHbOTO BHUSBJIEHHS 3HUKJIUX 6e3 BicTHU 0ci6; aAJ9
ONOBIllleHHS1 PO Hebe3MeKy; AJisl I0CTaBKU NpeAMeTiB Mepiuoi HeooXigHOCTI. ¥
HIYHUX MiCiIX BUKOPHUCTOBYIOTh MOIIYKOBUM POMiHb Ta iHppauepBOHY KaMepy.

HoBITHIM TeXHOJIOTIYHUM pilleHHAM [Jid [OLYKOBO-PATYBAJbHUX
omepanii, sKe BXe 3apa3 AaKTUBHO 3aCTOCOBYETbCS KOPEUCbKUMH
paTyBasbHUKaMu € koMmiuiekc Skyship. Ilpoexkt Skyship, cTBopenuit
NiBJleHHOKOpPeNCbKUM TesiekoMyHiKalinHuM rirantoM KT Corp. lle nmepmwui
NPOEKT, IKUU BUKOPHUCTOBYE JIiITADUMI KOpabesb AJis BUIMYCKY Ta yNpaBJliHHA
JIpOHaMH.

Skyship Bkutouae B cebe AUpHkabJib, TOEAHAHUN 3 LLEHTPOM MOOGIJIBHOTO
3B'AI3KY [JI BiAJa/ieHOro yInpaBJliHHA 0e3NiJIOTHUMH MOBITPAHMMU Cy[HAMH i
po60TaMH, siIKi BUKOHYIOTb MOPSAITYHOK TUX, XTO BMXKUB MiC/Is CTUXIMHUX JIUX.

[lnatdpopma Skyship cki1afa€eTbcsi 3 YOTUPbOX OCHOBHUX KOMIIOHEHTIB:
BJacHe miaTdopma Skyship, 1110 € HanoOJIOBHHY HallOBHEHUM TeJliEM JUPHKAOIEM i
YaCTKOBO 0e3MiJIOTHUKOM; MOOiJIbHA Ha3eMHa CTaHIjis KepyBaHHS, 3B'SI3Ky Ta
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komyHikarii Skyship C3; nponu i po6otu Skyship. PaTyBasbHMKaM Ha MicgX TaK0X
JIONIOMaralTb OKYJIIpPU JONOBHEHOI peasibHOCTI, fKi 6e3mnocepeiHbO TPUMAKOTh
3B'AA30K 3 KOMaHJHUM JIMCIIETYEPCbKUM MYHKTOM ab0 JiKapsMU B HaWOJIMKUIUX
JIIKapHAX /Il KOHCYJIbTAL[id B HaZJlaHHI HeBiJAKJIAAHOI JOMOMOTU MOCTPAXAAJIUM.
CucTteMa 3a J,0NIOMOI010 aHaJIi3y CUTHaJIB 3i cMapTdoHy B pagiyc 50 M Ta aHasi3dy ix
B KJIIEHTChKMX 0a3axX JlaHUX MOOIJIbHUX OINepaTopiB J03BOJISIE iAeHTUIKyBaTH
notepninux [licis BUsBJIeHHS noTepniinx, SKyship Bunyckae poHu i/isi TOYHOTO
BUsIBJIEHHS iX Miclil po3TaillyBaHHs. be3nisioTHUN kepoBaHui 5G SKkyship Moxke
HECTH /10 BOCbMU 6€3MiJIOTHUKIB, SIKi BAKOPUCTOBYIOTh KaMepPH BUCOKOI YiTKOCTI i
TEIJIOBI3ilHI 300paXkeHHs /1Sl MOIIYKY O3HAK KUTTS B 30HaX JiMxa. be3niJioTHUKU
Skyship MoxyTb JsiiTaTu Ha BiAcTanb o 100 kisloMeTpiB BiJ| LIeHTPY ynpaBJ/iHHS,
mo B 20 pasiB 6isiblile, HiXK 3BUYaKHI MoZesi. OcTaHHS Bepcisl AUPUXKaA0JIsT MOXKe
nepebyBaTu B noBiTpi A0 11 roauH. [loTiMm Ha 3emMJs1t0 6YAyTh BiApaB/ieHi po6oTH
JUIT  J10CTaBKW MNpeAMeTIiB eKCTpeHoi JomoMord, Inepejadi iHdopmarii
pPATYBaJIbHUKAM.

3HAaWOMCTBO 3 KOPEeHMCbKMMH TEXHOJIOTIIMU CTaJI0 MOXJIUBUM 3aBAAKU
cniBnpani Mik komnadiero SafeusDrone (Pecny6uiika Kopesi) Ta JIboTHOO
akajgemiero HamjioHasbHOro asianiiiHoro yHiBepcuteTy. Iloganbiiuii 0O6MiH
JIOCBily, TpaHcdep TexHOJIOTiH Ta po3pobka 3pasKiB CHiJIbLHOIO BUPOOHHUIITBA
Bifl0yBa€eTbCsA B paMkax AisybHocTi R&D sabopaTopii, BiikpHUTOI KOMMaHi€0
SafeusDrone y mMicTi KponuBHULIbKUH.

YK 614.84
OCOBJIMBOCTI BUBEOPY BA30BOTO IIACI TOYKEXXHUX ABTOLIMCTEPH

Bopuc KPHUBOILIEH, kaHo. mexH. Hayk, doyeHm, Bosaodumup BAPKAJIOB,
HayioHasvHUtl yHieepcumem yuegiibHO20 3axucmy YKpaiHu

Y cy4acHHMX yMOBax pO3BHUTKY IIepeloOBUX TEXHOJIOTiM, EeKOHOMIKH,
NiBULEHHS] €eHEepProHacU4eHOCTi i TMOXeXHoI Heb6e3neKh BUPOOHUYMUX |
KUTJIOBUX OYAWHKIB Iepes onepaTUBHUMM Mifpo3fisiaMu JlepKaBHOI CayKOU
YkpaiHu 3 HaZI3BU4aUHUX CUTYaLil CTOATh CKJIAJHI 3aBlaHHA L[0/l0 OCHALEeHHSA
niApo3aisiiB HOBOW, Oijibll epEeKTUBHOK i €KOHOMIUHO BHUTiJHOIO MOXKEXHOI
TexHiKow. Bubip MOO6IIBHUX TexHIYHUMX 3acobiB i poO3poOKa TaKTHUKHU ix
3aCTOCYBaHHS NOBUHHI I'ypTYyBaTHCH BUXOAS4M 3 iX ePEeKTUBHOCTI 3a6e31neyeHHs
JiKBifjanii nmoxkexk, aBapid Ta HaJA3BHYAaWMHUX CUTYyallil Ha MOYAaTKOBIK cTafii
BUHUKHEHHS.

3a3HayeHi BUMOTMU CKJIaJiHi, B3a€EMOIOB'A3aHi 1 4YacTO CylnepedsHvBi.
BuHUKaOTh MNeBHi TpyAHolli mnpu 306iJblIeHHI OJHOYACHO MPOXiJAHOCTI
noxkexxHoro aBrToMo6ina (IA) i criikocTi nmpoTu nepekuaHHsd. Bubip maci €
OJHUM 3 HaMbiJbll BaXK/JIMBUX €TaliB MpoIecy NPOEKTYBaHHS i BUTOTOBJIEHHS
[1A. MoxxHa BUZIIMTH TpU BapiaHTH BUOopy waci g [1A:

Nepunid - 3aCTOCYBaHHS CTAaHJAAPTHUX IIaci 3 HaAWOIJIbII KpalidMy,
OPpUMHATHUMU [Jid  eKCIUIyaTalil XapaKTepUCTUKaMU B 3aJIeX)KHOCTI BiJ
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NpU3HAYeHHS, YMOB 3aCTOCyBaHHA (MOTYXKHICTb JBUIYHA, KOJIiCHA (OpMYJa,
BaHTAXXOMiIMOMHICTB);

Jpyruil - 3 ypaxyBaHHAM cneyudiku ekcrmiyatayii [1A, ¢opcoBaHoro
pexXuMy  pyXxy, HeoOXigHOCTi  OibIlI  BUCOKMX  MOKAa3HUKIB  TaKUX
eKCIJIyaTaliMHUX BJIACTUBOCTEN SIK TACOBO-LIBU/IKICHI, CTIMKICTb, KEPOBAHICTB,
MaHEeBPEHICTh, IJIABHICTh XOA4Yy, NMapaMeTpU TraJIbMiBHOI JAMHaMIKA BUKOHATHU
Mo/iepHi3aliito 3i 3MiHOI0 KOHCTPYKIIil KabiHU BOJis;

TPEeTIU - BUTOTOBJIeHHS i [IA crenjiajibHOro maci.

B ocra”Hili yac Ha 036poeHHs niapo3giniB JCHC VYkpaiHnu cranu
HA/JIXOUTH TOKEXHiI aBTOLMUCTEPHU Ha mmaci aBTomMobing MA3-5309. JlaHi
noxexHi aBromo6ini (All-4-60 (5309) -505M, All-4-60 (5309) - 515) cyTTeBo
Pi3HATBCSA 32 CBOIMM XapaKTePUCTUKAMM BiJ 3BUUHUX MOXKEKHUX aBTOMOOIIiB
Ha mwaci 3UJI tTa KaMA3. /laHi aBTOLMCTEpHU CIIPOEKTYBaJik Ta CKjaaad B 2018
poni Ha TOB «I[IpomucioBa kommnaHisa «[loxMainHa»». [i ocHoBa - maci MA3 i3
KoJsticHOl0 ¢opmysioro 4x4.1. Mae antoMiHiEBY 3 NpsAMUM HpodisieM NOXKeXKHY
HaZ0yA0BYy. LlucTepHy BUTOTOBJIEHO 3 MOJIINPONUJIEHY, BOAU M NIHOYTBOPIOBava
B Hill BignmoBigHo 4000 s i 400 s1. YcepeuHi [UCTEPHU — TAKOX HaAOyAo0Ba 3
nepeiHiM HAaCKPi3HUM BiJICIKOM Ta 3aKpUTUM HAaCOCHUM BIiJCIKOM. A 1Ije — HacoC
[TH-60 BA, cTanioHapHui sadeTHUHN CTBOJ i3 pyYHUM yNnpaBJiHHAM, Jebifka 3
eJIEKTPOIIPUBOJOM, OCBITJ/IIOBaJibHA 110IJIa, €JIEKTPOreHepaTop, CUCTeMa
po3rajibMyBaHHSl, = BHYTpIilllHE  poO3TalllyBaHHsS  3ampaBHUX  MNaTPYOKiB.
KoHcTpykTOpHU Takox nepeaodadunaun obirpiaui Webasto, MoTonommy.

[Ipy mnpoekTyBaHHiI JaHOI aBTOIMCTEPHU OyJI0O BpaxoBaHO JiesKi
noba)kaHHs NpPaKTUYHUX MpaliBHUKIB, JI0Jed sKi 0Oe3nocepeAHbO OyAyThb
eKCIIyaTyBaTH JlaHi aBToMo6iai. Cepesi OCHOBHUX Mo6akaHb 1[0J0 CTBOPEHHS
Cy4aCHHUX NOXKeKHUX aBTOLUCTEPH MO>KHA BUIJIUTH:

- aBTO MOBUHHO OYTHU HA MOBHOPHUBIAHOMY I1aCi;

- 6e3kanoTHi KoMQoOpTHIi KabiHM 3 [J0JAaTKOBUM 00JIaflHAHHSAM
(obirpiBauem, micuieBuM ocBiTieHHsIM, USB — BUX0/10M, MiclieM /i1 pO3MillleHHS
Kpar i Kacok);

- aBTiBKa 3i CcTallioHapHUMHU CXOJaMH 3 KabiHM, IUPOKOI MaaTHOpMOI0
JlJ1s1 poG0OTH Ha HACOCI, OCHALleHHSI aBTOLMCTEPH TEIJIOBI30POM, MOTONOMIION);

- 1aci MOBUHHO OYTH BiJj 6peHy, IKUHA Ma€E PO3BUHYTY Mepexy cepBiCHUX
LeHTpPiB B YKpalHi.

[Ipu ekcriyaTtanii noxexxHux aBrouuctepH All-4-60 (5309) - 505M, All-4-
60 (5309) - 515 6yJs10 BUsABJIEHO JesiKi KOHCTPYKTUBHI HeJ0JIiKK SKi HEOOXiJHO
B3ATH [0 yBard MNpPHA CTBOPEHHI Ta KOHCTPYHOBaHHI HACTYyNMHUX MoJeJsen
MOXKEeKHUX aBTOLMCTEPH.

JlaHi Mogesii TNOXeXHUX aBTOLUUCTEPH BIiAPI3HAKWTBHCA BiJ, MOMXKEXKHUX
aBTOoMO06isiB Ha maci 3WUJI Ta KamMA3 3a TakMMU NapamMeTpaMu sIK rabapuTHa
BHMCOTa Ta noBHAa Maca. Tak All-4-60 (5309) - 505M mae macy 19000 kr,
rabapuTHi po3Mipu: Bucota - 3640 MM, mupuHa - 2550 MM [1].

[lepwi mpo6JsieMyM MNpH eKcIJyaTalii JaHOTro aBTOMOOIS BUHHUK/IU B
niapo3ainax JJICHC npu BcTaHOBJIeHI aBTOMOOiJISI B rapaXk MOXKeXHOI YaCTHUHU.
['abapuTHa BUcOTa aBTOMOOIiA OyJsia OisblIa 32 TUNOBY BHUCOTY B'I3HHUX BOPIT
MOXKeXXHO1 YacTUHU. JlTaHHMM aBTOMOOGI/Ib B OBHiN Mipi He MoXke Oy TH 3aisiHUN B
MICBKHX MOXEXHHUX 4YAaCTHHAX, B IKUX PAWOH BUI3AYy OXOIJIIOE CTAPy YaCTUHY
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MicTa (By3bKa MpOi3HA YaCTHHA BYJIUIb, HU3bKi M0 BUCOTI 3ai3/lu B BHYTPIillIHI
JIBOPH).

Benvki 3HaueHHs rabapuTHOI BHCOTH Ta Macu CYTTEBO BIJIMBAKOTh Ha
CTiMKICTh NOXKEXXHOT0 aBTOMOOIJA MmiJi 4yac HMOro pyxy Ha MaKCUMaJIbHUX
IIBUAKOCTSAX JI0 MiCL[1 BAHUKHEHHS Ha/I3BUYaWHOI CUTYyalil. 3Ha4eHHS CTiMKOCTI
NiABULIYETbCA NPUA PYCi B YMOBAax CUJIBHO IepeciyHOol MiCleBOCTi, 10 CJU3bKIiU
Jl0p03i, Ha KPYTUX 3aKPYTJIEHHAX LIJIAXY.

Ha noxexHid aBTOIUCTEPHI BUKOPUCTAHO CHUCTEMY Oe3MevyHol
eKcIiuiyaTauii (IBUTYH MOX<HA 3aBECTH JIMIIIE 3 MiClisl BOJisl, HEMOXKJIUBICTb Pyxy
aBTOLUCTEPHU NMPHU BKJIIOYEHOMY MPUCTPOIO Bifbopy noTyxHocTi). Lle moripumye
TAaKTUKO-TEeXHIYHI XapaKTepUCTUKHU I0XKeKHOI aBTOLMCTEPHU B L[IJIOMY, TaK 9K
IpU BUPILIEHH] [eKWX ONMepaTUBHUX 3aZad HeoOXiiHO 3abe3neuyuTH poOOTY
Bi/IlleHTPOBOI'0 HACOCYy NMPH pyci aBTOMOOis.

[Ipy pob60Ti 3 HACOCHOTrO BifACiKy BOJlii MOBHHEH BHMKHYTH 34elJIeHHS
KJIaBiller0 Ha MaHeJsli HACOCHOTO BIiJICIKy, IPU IIbOMYy CHa/laxHe KOHTPOJIbHHUH
iHgukaTtop i yrpumyBaTu Horo 10 ¢, yBIMKHYTH NOpUCTpikd AJas Bigbopy
NOTY>KHOCTi Ha po3/iaBajibHil KOpo6Ili K/aBilllelo Ha MaHeJi HACOCHOTO BiJICiKY,
IpU [bOMY CllaJlaxHe KOHTPOJIbHUU IHAMKATOp. YBIMKHEHHSI NIPUCTPOIO Bif00py
NOTY>KHOCTI Ha po3/JiaBajibHiil KOpoOIli MOX/uUBe Juile 3 3aTpuMkoo 10 c. B
CUTYyallil KOJIM MOoXKeXXHa aBTOLMCTepHAa OyJe 3a/liiHa Ha MOXKeXKOraciHHi i KoJu
KOXXHa CeKyH/la Ma€ BeJIMKe 3HAdeHHs, Iledl gakTop 36i/bllye 4ac Mo4YaTKy
noJlayi BOrHeracsiyMx 3acobiB B ocepeoK MOXKeXi.

TakyM 4MHOM, 3 METOI MOKpallleHHS TaKTUKO-TEeXHIYHUX XapaKTepUCTUK
HAaCTYMHUX MoOJieJiell MOXeXHUX aBTOLMCTEPH HEOOXiJHO BpaxyBaTH HACTYIIHI
peKoMeHalil:

- 3MEHILIUTH rabapruTHi po3Mipu (0CO6GIMBO rabapyuTHY BUCOTY);

- BCTAaHOBJIIOBAaTU Ha aBTOMOOiJIi NpUCTpoi BiAOGOPY NOTYXKHOCTi, 10
3a6e31e4yTh 0JJHOUYAaCHUHM pyX aBTOMOOIJIA i po6OTY BiZiLiIeHTPOBOI'0 HACOCY;

- BAKOPUCTOBYBAaTH JUCTAaHLiMHUKA TPUBIJ BBIMKHEHHS 34ellJIEHHS],
NPUCTPOIO BiOOPY MOTYKHOCTI 3 MEHILIIMM YacOM CIIpaljfoBaHHS;

- mepeA6aYUTH 3alyCK ABUTyYHA MOXEXHOI aBTOLUMCTEPHU 3 HACOCHOTIO
BI/ICIKY.

JIITEPATYPA:

1. HacraHoBa 1o/l0 ekcriyaTallii aBTonuctepHd mnoxexHoi All-4-60(5309)-
505M. URL: http://pkpm.com.ua/ (nata 3BepHeHHs: 06.12.2018).
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YAK 621.396

INEPCIIEKTUBHI HATTPAMU BUKOPUCTAHHA BE3IIIVIOTHUX JIITAJIbHUX
ATIAPATIB B AIIJ/IbHOCTI OTIEPATUBHO-PATYBAJIbHOI CJ1YKBH
IOUBIJIBHOI'O 3AXUCTY

leop MAJIA/IUKA, kaHO. mexH. Hayk, doyeHm,
Apmem BUYEHKO, kaHd. mexH. HayK, doyeHm,
Muxatino I[1YCTOBIT, Makcum Y/JOBEHKO,
YepkacvKkull iIHcmumym nodcexcHoi 6e3neku imeHi I'epoise Yoprobusas HY1]3 Ykpainu

BIIJIA B HaAmOMy MNOBCAKJAEHHOMY >XUTTiI BUKOHYIOTb IIMPOKHUM CIEKTP
¢yHkin. OcTaHHIM YacoM CJ1i/] 3a3HAYUTH MiJBUILIEHHS yBaru /10 3aCTOCYyBaHHA
BIIJIA B f1isi/IbHOCTI ONlepaTHBHO-PATYBAJIbHOI CIY>KOHU LIMBIJIbHOTO 3aXUCTY.

be3nisioTHI JiTajZbHi amapaTu € BKpau KOPUCHMMH, a YacoM U
He3aMiHHHWMHM, IpU TNpPOBeJeHHI [OUIYKOBO-PATYBaJbHUX oOlepalid, AJd
IPOrHO3YBAaHHA [JWHaMIiKM pPO3BUTKY CHUTYyalii, a TaKO0X MOJeJIBaHHA
noBefZiiHku HC. 3aBasiku 3HIMKaM, OTPMMaHUM 3 0€3MJIOTHUX amnapaTiB, MO>KHa
oniHuTH 36uTKHU BiJ HC i ciiaHyBaTH BiHOBJ/IIOBaIbHI pO6OTH.

CnekTp 3aBJaHb NpHU JiKBigalii HacAiAKIB Ha3BUYAMHUX CHUTYaALil, AKi
MO>KHa BUpilyBaTH 3a gonoMorotro bIIJIA € HacTynHuM:

1. [IpoBeieHHSA MOBITPSAHOI PO3BiAKU:

JIaHAAQTHUX MOXKEX;

TOpQ’THUX MOXKENK;

NOXKeX XJIIOHUX MoJIiB (B cTemnax);

IOEX KUTJIOBOI 30HU CiJIbCbKUX HAaCeJIEeHUX IYHKTIB;
pPO3BiJiKa 0AATKOBUX JiKepeJl BOJONOCTaYaHHSA B CiJIbChKIN
MICILIEBOCTI.

2. llowyk norepniinx npu pisauux HC 3a pomomororw BiseokaMmep,
TEeMJIOBi30piB, MPUAAZiB HiYHOro 6GayeHHs; MOIIYKOBO-PSATYBaJibHi poGOTU Ha
BEeJIMKUX BiKpUTHUX mJolax (moJe, CTel, BOJHA MOBEPXHS Ta MOBEPXHi BKPUTI
CHirom)

3. IlpoBeseHHsA NOBITpAHOI XiMi4HOI, pajianidHOI, PpaZioJOTi4YHOI,
Ha3eMHO], iIH)KeHEePHOI Ta PO3BiIKU NOXeXKI.

4. JlocTaBka A0 MOTepHiJiux 3aco6iB MNOPATYHKY (psATyBaJibHi KoJa,
>)KWJIETH, MOIJIaBKU; MeAHWKaMeHTIB i 3ac00iB AJis1 HaJlaHHS IepuIoi MeJU4YHOI
JIOTIOMOTH TOLIO)

5. BapTo akueHTyBaTH yBary Ha 3ajjadi, ki HeoOXiJHO BUpillyBaTH 3a
ponoMoroto BIIJIA B 3MuMOBHH NepioA NpHU BiJ EMHUX TeMIlepaTypax, BUNlalaHHi
CHIry Ta NpU HECHPUSATIMBUX OTOJAHUX YMOBax (TyMaH, IOPUBH BITPY) € AOBOJII
LIMPOKMMU: Lle MOHITOPUHT CTaHy Ta 3aBaHTAXEHICTb aBTOJAOPIr, HAABHICTb Ta
CKJIQIHICThb 3aTOpiB; 3abe3MeyeHHs] NOLIYKOBO-PATYBaJbHUX OMepaliid siK Haj
CyX0Jl0OJIOM TaK i HaJ BOJAHUMH IOBEPXHSIMU; MOHITOPUHI CTaHy OO0’€EKTIB
KpUTUYHOI iHQpacTpyKTypHu (HaNpUKJIAJ, JiHil eJleKTpornepeaay)

B UIIIb imeHi 'epoiB YopHOOM/IAA IHTEHCUBHO PO3BUBAETHCA HANPSAMOK
3actocyBaHHs BIIJIA B onepaTUBHO-PATYBaJIbHIN AisIJIbHOCTI.

Hanpsamuy, 3a akuMu nepegoadeno poooty 3 BI1JIA B UIIIB:
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1. HaBuaHHA 0COGJMBOCTSIM eKCIJlyaTallii MyJbTUKONTEPIiB B YyMOBax
Ha/[I3BUYAWHUX CUTyalid. B pamMkax pgaHoi MiArOTOBKUA /i MOCTiMHOrO Ta
nepeMiHHOTO CKJIaJly nepef6ayaTUMeThbCsl TEOPETUYHA Ta MPAaKTUYHA CKJIA/|0BI,
0 BKJKYAaTUMYTb Kypc Oe3nekd BuUKopucTaHHd bBIIJIA; ocobsuBocCTi
ekcruyaTtalii B ymoBax HC; mo6yzoBa MapuipyTiB MOHITOPUHTY npu pisHux HC;
po6oTa 3 BIIJIA nipu ck/IaIHUX YMOBaX.

2. 36upaHHs MyJbTUKONTepiB. B paMkax JjaHOro HampsMy nepeji6ayeHo
po3pobKa KOMIOHYBaJIbHUX CXeM MYJbTUKONTEPIB BiJNOBIAHO [0 CIOEKTPY
BUKOHYBAaHUX 3aBJlaHb (HaNpUKJIaJ, TeNJsoBi3ikHa 3WOMKa, JloOCTaBKa 3acobiB
NOPATYHKY, PpEeTpPaHCJsALlisl CUTHaMiB Ppafio3B’si3Ky 1 T.H), a TakKoX
6e3mnocepeHbO NPOBeJileHHS 30UpPaHHSI TA KOMILJIEKTYBAaHHSI MYJIbTUKONTEPIB 3
roTOBUX OJIOKIB Ta MOYJIiB.

3. Po3pobka mMojayJiiB A0 MyJbTUKONTEpPiB. B paMkax JaHOro Hampsimy
BiZIIOBIJHO [0 KOPHCHOrO LiJIbOBOIO HAaBaHTAXXEHHS IJIAHYETbCA MPOBOJUTH
pO3pO6KY MOJyJIiB, 30KpeMa:

e 1A IpOBEAEHHA Bi3dyaJlbHOI pPO3BiJKM Ha OCHOBI BiZeokaMep Ta

CKaHYHYUX IIPUCTPOIB PI3HUX Jialla30HiB;

e 1J1d IPOBeJIEHHS XiMiUHOI Ta pajjiallinHOI pO3BiAKH,

e Uil JOCTaBKM 3aco0iB MOPATYHKY [0 MOTEpPIHiJIMX Ha OCHOBI cuctem
dikcalii Ta CKUAAHHS BAHTaXIiB;

e Jis peTpaHC/ALil CUTrHaJiB pajiio3B'sI3Ky, BUCOKOLIBU/IKICHOI mepenadyi

U POBUX JAHUX;

e Il TYYHOMOBHOTO OMNOBIllleHHS JII0J el Ta 0C060BOT0 CKIaAy Mipo3/iaiB

OPC U3 mix yac HC, nmogayi creniabHUX ayAiOCUTHAJIIB MPO MOKJIUBY

Hebe3MeKy.

YIK 614.846.63

MOXXEXXHI ABTOILIMCTEPHH /IJ1 MICT BIJI YKPAIHCbKUX BUPOBHMUKIB:
AHAJII3 TA TIOPIBHAHHA

Pycaan MEJIBHUK, kaHO. mexH. Hayk, doyeHm,
Oaveza MEJ/IBHHUK, kaHO. mexH. HAYK, C. H. C.,
Baaducaas ©YPKAJIO,
Yepkacvbkull iHcmumym nodcexcHoi 6e3neku imeHi I'epoie YopHobuasa HYI1]3 Ykpainu

Ha cyyacHoMy ertani pedpopmyBaHHS Ta MogepHizauii JJCHC Ykpainu B
LIJIOMy T@OCTaJ0 TNHWTAaHHA OHOBJIEHHS HAasfBHOTO aBTONApPKy aBapiWlHO-
PATYBaJIbHUX MiZIPO3AiJIiB, 110 OYB MOpPaJIbHO Ta TEXHIYHO 3acTapijuM. B nmepury
4yepry, Lie CTOCYETbCS NOXKEXHUX aBTolucTepH (All).

Jlep>kaBHUM CTaHJApTOM YKpaiHu [1] BU3HaueHo, mo All - 1e noxexHi
aBTOMOOI/Ii, 006JlafjHaHI MOXEXHUM HACOCOM, pe3epByapaMu JJisi BOJHUX i
BOJIOIIIHHUX BOTHETraCHMWX PEYOBUH, NpPU3HA4YeHi AJid I[epeBe3eHHA IM0XKeXHO-
TexHiuyHoro ocHameHHs1 (IITO), nojsaBaHHA BorHeracHux pe4yoBuH. Ciia
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3a3HauuTH, 0o All € HaMOGiNbII MOMMPEHUM THUIIOM OCHOBHOIO IOEXHOTO
aBTOMOOIJA.

Mopenbnuit psag All BupooHunTsa [ «[IOXKMAIIMHA» ny»e mupokuit
Ta NpeJjCcTaBJeHU 6a30BUMU 1IACi Pi3HMX BITYM3HAHUX Ta 3aKOPJOHHUX MapOoK,
a came: Hyundai, Tata, MA3, MAN, KAMA3, KpA3. HalnonyaspHimumu
MogensaMu € All moxkexxHi 3 06’eMoOM BorHeracHux 3aco6iB g0 5 ToH: All-4-60
(5309)-505M, AIll-4-60 (530905)-515M, All-4-60 (530927)-515M Ta AIl-60
(TGM 15.250)-164.

[TAT «<ABTOKpA3» Mae aeuo menuy JiHiiky All, ogHak 6a3oBe miaci, ik
3a3Ha4Ya€E BUPOOHUK, — Tuibku aBTOMOOiNi KpA3. Ilpore uyacTuHa Mojesei
BUTOTOBJISIETHCS 3a MAaTEHTAMU iHIIMX aBTOMObOIJIbHUX MapokK. JlijepaMu npoaax
€ HactynHi mogesi mnoxexHux All: All-4-60 (5401HE)-515K Ta AIl-7-40
(5401H2).

[IpoBeseMo aHasi3 Ta TMOPIBHAHHA TEXHIYHUX XapaKTepucTuK Al]
BUIlle3a3HAYEHUX BHUPOOHUKIB, 1[0 HAWOGIbII Kpalle MNiAXOASTb [
MOXKeXKOoTraciHHS B yMOBax MicTa: All-60 (TGM 15.250)-164
(ITIT «ITOKMAIIWHA») Ta ALl-7-40 (5401H2) (ITAT «ABTOKpA3»).

ABTouucrtepHa noxexHa All-60 (TGM 15.250)-164 (puc. 1) npusHayeHa
JJIs1 JOCTaBKM [10 MicIisl MOexXi 6010BOT0 po3paxyHKy, 3ac06iB MOXKeXO0raciHHs,
[ITO i cnyXUTb AJis1 TaCiHHS MOXEX BOJ0I0 Ta MOBITPSAHO-MeXaHiyHOI0 MiHoMo [2].

PucyHnok 1 - 3oBHiwmHiu Buraaz All-60 (TGM 15.250)-164
Texniuni xapaktepuctuku AL-60 (TGM 15.250)-164:

bazoBe maci MAN TGM 15.250 4x2 BL

KosicHa popmy.ia 4x2

[loTyxHicTb, (MakcuMasibHa), KBT (k.C.) 184 (250)

lIBugkicte  (Makc), 3  NOBHUM 100

HaBaHTaXKeHHSIM, KM / o/

Yucio Miclib il ¥ (76)7(0): 1o} y0) 344

pPO3PaxyHKY, 40JI

3anac Bojau, M3 (1) 4,7 (4700)

Tun cucteMu BoA03anoBHEHHS aBTOHOMHA, HamiBaBTOMaTH4Ha 3
IHOEePHUM eJIEKTPONPUBOJHUM

HacocoM
[lopaya Hacocy, J1/xB (11/c) 3600 (60)
Hamip Hacoca, M 100

ABtonucrepHa mnoxexHa All-7-40 nHa maci KpA3-5401H2 (pwuc. 2)
npu3HadYeHa AJisl JOCTaBKU 0 Micld Mmoxkexxi 60MoBOro po3paxyHKy i 3aco6iB
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MOXKEXKOTaCiHHS B JKUTJIOBUX | MNPOMUCJOBUX paWOHAX MICT, Yy CiJIbCbKHUX
HaceJIeHUX MyHKTaX, a TAKOX B CTENOBHUX i MOJIbOBUX YMOBax [3].

PucyHok 2 - 3oBHimHi# Burasag All-7-40 (5401H2)

Texniuni xapaktepuctuku All-7-40 (5401H2):

ba3oBe maci KpA3-5401H2

KousicHa ¢opmysa 4x2

JBUTYH JIN3eJIbHUAM 3 TYpOOHA/[yBOM

[IOTYyKHICTb IBUT'YHA, K.C. 280

3anac BorieracHUx 3acobis, M3:

- UUCTEPHA /sl BOJY, HE MEeHIIIe 6,5

- 6aK JJ1d NiHOYTBOPIOBaya, HE MeHIle 0,5

BakyymHa cucteMa aBTOHOMHA, HaNliBaBTOMAaTH4Ha 3

IUO6EPHUM eJIeKTPONPHUBOIHUM

HAaCOCOM

3amnac HanipHUX pyKaBiB (3arajibHuii),
20/400

HIT./M

KiJIbKiCTb pyYHUX CTBOJIIB, LIT. 8

[Togaya Hacoca, M3 /c 0,04

Hamip Hacoca, M 100

Ak BUJHO 3 TAGJUYHUX JAHUX TeXHIYHUX XapakTepuctuk All, 1o
npeJ/icTaBJeHi y BiApATOMYy JAOCTyni Ha calTaX BUPOOHHKIB, MNapaMeTpH
MOXKEXHUX HACOCiB 000X CIIellaBTOMOOiJIiB MakKe 0JJHAKOBI, Bi/IMiHHICTB JiMIlIe B
6isblIOMYy 3Ha4YeHHi moaadi Hacoca All-60 (TGM 15.250)-164 - 60 s/c. KosicHa
dopMyJia 0/lHAKOBa, Jelo bisblia NOTYXHicTh ABUryHa B All-7-40 (5401H2) -
280 k.c.. Baxx/IMBMM MOKAa3HUMKOM € 3amac BOrHeracHuUx 3acob6iB (Bogu): B All-60
(TGM 15.250)-164 - 4,7 m3 npotu 6,5 M3 - B All-7-40 (5401H2). Binbmuii 3anac
BOJM Ma€ BeJIMKE 3HAYE€HHS MPH eKCIIyaTallii aBTOMOOi/SA Ha MicleBOCTi 6e3
JlOCTaTHbOTO 3abe3Me4eHHs BOJO/pKepesiaMu — TiipaHTaMy, BOA0NWMaMH TOILO.

JIITEPATYPA:

1. ACTY 2273-93. CCBII. IToxexHa TexHika. TepMiHU Ta BU3HAYEHHS.

2.All-60 (TGM 15.250)-164. Pexum pgoctyny: http://pkpm.com.ua/uk
/production/ac-60tgm-15-250-164/ (naTa 3BepHenHs: 01.03.2020).

3. [loxexkHa aBTOLMCTEepHA KpA3-5401H2. Pexxum JOCTyIY:
http://www.autokraz.com.ua/index.php/uk/produktsiya/automobile/civil /spec/for-
emergency/item/3048-pozhezhna-avtotsysterna-kraz-5401n2 (naTa  3BepHEHHS:
03.03.2020).
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YAK 621.396

I[NOBYJOBA CUCTEMMU 3B'A3KY BE3IIJIOTHOI'O JIITAJIbHOT'O ATIAPATY
JIJ1 IEPEJIAYI IH® OPMAIIIT HA 3HAYHI BIACTAHI

bopuc OPEJI, Muxatino IIYCTOBIT, KamepuHa [IPU/JATOK,
Yepkacwvkull iHcmumym nocedxcHoi 6e3neku imeHi I'epoie YopHobuas HY1]3 YkpaiHu,
Anna O[/HHELD,
Ykpaincokull Hayko80-docaidHuUll iHCmumym yugizibHo20 3axucmy

barato 3aza4, IKi BUPIMIYIOTbCA CyYaCHUMHM KOMIIJIEKCaMU 0e3MiJIOTHUX
JitTaabHuX anapariB (BIIJIA), BUMararoTb HasiBHOCTI BUCOKOIIBUJKICHUX JIiHIN
nepejayi inpopmauii mixk BIIJIA i HaseMHUM KoMIiekcoM ynpasuinHsa (HKY) [1].
Hanpukiaz, 3aBlaHHS ONepaTUBHOTO MOHITOPUHTY ab0 PO3BiJIKU 32 JONOMOTOI0
TexHoJsiori BIIJIA mepen6avyaroThb OTpUMaHHSI Ha 60pTy i goctaBky Ha HKY
pacTpoBUX 300paXkeHb Pi3HOI po3AiNbHOI 3/JaTHOCTI, OJeP>KYBAaHUX 3 JATUUKIB
pi3HUX Aiana3oHIB JOBXWH XBUJb. Halibisbll noliMpeHa Ha CbOTOAHILIHIN JleHb
TeXHoJIOTisl mnepefaudi iHpopmarlii mnoJssirae B 0Oe3nepepBHIA TpaHCAAL]
300paKeHH4 MiJ 4yac KOro OTPUMaHHA B [UPPOBOMY ab0 aHa/I0rOBOMY $OpMarTi,
CTPYKTypa SIKOTO He 3MIHIOETbCS NPOTATrOM ycboro mnoJsboTy. Heob6XxigHO
BpaxyBaTH, 1110 Oe3nepepBHa TPaHC/IAL i 300paXKeHb Ma€ TaKi 0COGJIUBOCTI:

e 3HayHa YacTHUHa Bi3dyasibHOI iHpopMallii MoKe He MaTH LIYyKaHUX 03HAK;

® BiACyTHS rapaHTis JJOCTOBipHOI J0CTaBKHY iHpopMaliii;

e [OTpiOHe TMOCTiHE BUIPOMIHIOBAaHHS CUTHa/lly [epeJaBadyeM, LI0
Jl03BOJIF€ JieTKO BUABUTH BIIJIA | BCTAaHOBHUTH MOr0 KOOPJAHUHATH.

IcHyt04a TexHOoJIOTisl JOCTaBKU 300pakeHHs1 He e(PEKTUBHO BUKOPUCTOBYE
pecypcy pajiokaHasy. Y 3B'sI3Ky 3 IIUM CTA€ aKTyaJIbHUM BUPillIEHHSI HACTYITHUX
3aB/aHb:

e peasizania ¢yHKIii rapaHTOBaHOi AOCTaBKU (0COOGJMBO [Jisl 306pakeHb
BHCOKOI p03/1iJIbHOI 3JaTHOCTI);

e peaJsizalig aJallTUBHOrIO 3HWXKEHHA PO3/1JIbHOI 3JaTHOCTI BiZleONIOTOKY B
3aJIEXKHOCTI BiJl aKTyaJIbHOT'0 610/PKETY KaHaJly 3B'sI3KY;

e peasizaligd MOXJIMBOCTI OTPHMMaHHA MMHYJIOTO 3HIMKa B IOBHIU
PO3AiJIbHIN 3JaTHOCTI 3 METOI0 YTOUHEHHS JieTaJiel 300paKeHHs;

e CTBOpPEeHHS1 aJJallTUBHOI CcUCTeMM TNepefadi iHpopmanii, 37aTHOI
epeKTUBHO BUKOPUCTOBYBAaTH €HEPreTUYHUN i CIeKTpaJbHUU pecypc
KaHaJy 3B's13Ky [3].

Ax npaBuno, Ha 60pty BIIJIA po3MmiulytoTbcsi He MeHIIe JBOX CUCTEM
3B'SI3Ky: AyIJIeKCHa/HamiBAyMJIeKCHA amnapaTypa IHepejadyi KOMaH/HO-
TeJleMeTpU4YHOl iHdopMalii Ta CUMIUJIEKCHA cucTeMa Mepefadi iHpopmauii
KOPUCHOT'0 HaBaHTa)keHHA [2]. AnapaTypa nepezaadi KOMaHJHO-TeJleMeTPUYHOI
iHbopMalnii mnpusHavyeHa JJiT HHU3bKOIIBUAKICHOI mepeAadyi KOMaHAHOI
iHpopmauii 3 HKY na 6opTt BIIJIA i Masiol mIBUAKOCTI nepefadi TeJaeMeTPUYHOI
iHpopmauii 3 6opty BIIJIA Ha HKY. AnnapaTtypa nepezadi iHpopmaLii KOpucHOTo
HaBaHTaXXeHHSA NpU3HayeHa [JI1 OJHOCTOPOHHBOI BUCOKOUIBU/KICHOI Nepenayi
iHpopmauii KopucHoro HaBaHTaxkeHHs 3 6opTa BIIJIA na HKY.

[Ipssmuit 3B's130k Mixk BIIJIA i HKY B gianasonax HBY moxiuBa TibKy B
MexKax npsiMoi BuauMocTi. [ia nmigBuieHHs HaZinHOCTI koMmiiekcy BIIJIA Ha
O0OpTY BCTAHOBJIIOTBHCA KiJIbKa NMPUUMaviB Pi3HUX [AiaNa30HIB JOBXWH XBUJIb
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[2]. lepenaua TenemeTpuuHoi iHPopmallii Mpy MosboTax Ha BeJIMKi BigcTaHi
MOXKe 3[IMCHIOBATHCA 3a JONOMOrOK CYNYTHHUKOBUX chcTeM 3B'A3Ky (Iridium,
Globalstari iH.). BucokomBugKicHa Tmepejadya iHpopMalii KOpPHUCHOTO
HaBaHTaXXEHHS MOXe TAaKOX 3/[iINCHIOBATHUCA Yepe3 MaJIOPO3MipHiI CynmyTHHUKOBI
TepMiHaJ/Y, [0 BUMAra€ yCTaHOBKU Ha 60pT JIA BUCOKOHaNpaBJeHOI aHTEHH 3
MOXJIMBICTIO CKaHyBaHHSA. Y HaWNpPOCTIIIOMY BUNAJKy Lie MapaboJiiyHa aHTeHa
Ha OIIOPHO-IIOBOPOTHOMY IIPUCTPOI.

He3Baxalouu Ha BeJIMKY KIJIBKICTb MOXJIMBUX BapiaHTIB peaJizanii
CUCTeM Iepejadyi KOMaHAHO-TejJeMeTpuuHoi iHdopmanii Ta iHpopMaii
KOPHCHOT'0 HaBaHTaXKEHHS, ONNTUMaJIbHUM i HaWOi/IbIII YaCTO BUKOPUCTOBYBAHUX
3aJIMIIAETHCA BU/J, 3B'I3KY, IPU SIKOMY JaHi nepefarTbcs 6e3mocepeHbO Mix
BIIJIA i HKY. ¥ uboMy BUNajKy BAAETbCA peasii3yBaTH MOXJIUBICTb nepejayi
iHpopmalii 3 BeJUKOI WBUJAKICTIO, HEJAOCTYNHOIW CYNyTHUKOBUX CHUCTEM
3B'SI3KY, i IPY LIbOMY He 3aJIeXKaTH Bi/J] CTallioHapHUX [IMBIJIbHUX CUCTEM 3B'SI3KY.
OpHUM 3 06MeXXyt4rX GaKTOopiB € BificTaHb paZioBuaumMocTi Mixk BITJIA i HKY.

Bes ypaxyBaHHsa pedpakuii B aTMocdepi i mpU BiACyTHOCTI Nepeuikos, Ha
LIJISIXY MOIIMPEHHS paZiioXBUJIb iCHYE MOXKJIMBICTb OpraHisalii npsAMoro 3B'sa3Ky
Mi>k BIIJIA i HKY Ha ganbHocTax go 200-300 kM. [l nmigBUILEeHHS AaJbHOCTI
po6OTHU CHUCTEMHM 3B'SI3Ky HeOOXiJHO 30iJbllyBaTH BUCOTY TMOJbOTY i
BUKOPHUCTOBYBATH ILOTJIOBI ciopyu AJis anteHu HKY (puc. 1).
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Puc. 1. JlanbHicTb npsMoi PrcyHok 2 -3aTyxaHHA CUT'HaJy Ha
BuguMocTi BI1JIA B 3a/1e3kHOCTI BiJ Tpacl AJd PISHUX llalla30H1B
BHUCOTH MOJIbOTY i BUCOTH MiJHOMY AOB¥HH XBIJIb 1 IIPH P13HIN

aHTenu HKY Bigcrani Mixk BIIJIA 1 HKY

Besnvka Bigctanb Mk BILJIA i IIKY npusBogUTh 10 BEJIMKOrO 3aracaHHf
CUTHaJy Ha Tpaci (puc. 2), sKke Heo6xiJHO KOMIIeHCYBaTH NiIBUIIIeHHSAM BUXiJHOI
NOTY>KHOCTI CUTHaJly IepeJaBadyiB i BUKOPHUCTAHHSIM aHTEHHHUX CHUCTEM 3
BeJIMKUM Koe(]illiEHTOM MOCUJIEHHS

JIITEPATYPA:

1. BesnisoTHa aBianiga y cdepi wnuBisbHOro 3axucty Ykpainu. CraH i
nepcreKTUBU po3po6KU Ta 3acTocyBaHHs PycHak I. C., XwxkHsk B. B, Emens B. I. / Hayka
i o6opoHna Bu. N2, 2014. - Kuis, 2014. C.34 - 40

2. boeB H.M.AHa/iu3 KOMaH/JHO-TeJIEMETPUYECKOW PAJUOJHMHUU CBSI3U C
6eCnuI0THBIMHU JieTaTeJIbHbIMU annaparamu// BecTHuk Cubupckoro
roCyZapCTBEHHOTO a3pPOKOCMHUYECKOTO YHUBEpCUTETA UMEeHU aKaJieMUKa
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M.®.PemetHeBa. Beinyck 2 (42) / ru. pea. A.1.H. KoBaneB U.B. — KpacHosipck: Cu6l'AY,
2012. - C.86-91.

3. boeB H.M. AnanTuBHOEe M3MeHeHHEe MapaMeTpPOB LUMPPOBLIX CUCTEM CBS3U
KOMIIJIEKCOB OECNUJIOTHBIX JleTaTeJbHbIX ammapaTtoB// 22-a MexayHapoJHas
KpriMckas koHdepeHuusa "CBY-TexHUKa U TeJleKOMMyHHUKalMOHHbIe TexHosoruu", 10-
14 cent., 2012 r.: MaTepuasbl KOH).: B 2 T. T.1.

YAK 614.841

AHAJII3 BUAIB, HOMEHKJIATYPU TA OCHOBHUX ITIAPAMETPIB HAIIIPHUX
MOXEXXHUX PYKABIB /1 IOXKEXKHO-PATYBAJIbHOI TEXHIKH

Bimauniii IPUCS)KHIOK, Cepaiii CEMUYAEBChKHH, Muxaiino AKIMEHKO,
Makcum OCAJ9YK, Bimauniii CBIPCbKHH, OaexcaHdp MIJIKOTIH,
Ykpaincokull Haykogo-0ocai0HUTl IHcmumym yugizibHo20 3axucmy

[ToxkexxHO-TexHiYHe OCHallleHHA € MaTepiaJIbHOIO OCHOBOIO
3abe3meyeHHs1 ONEpPaTHBHO-TAKTUYHUX Aid  migpos3zisiB  OnmepaTUBHO-
pATyBaJbHOI cayx6u nuBisbHOro 3axucty JICHC VYkpainu 3 sjikBiganii
Ha/I3BUYaWHUX CUTYaLil IPUPOLHOIr0 Ta TEXHOTEHHOI'0 XapaKTepy, B TOMY YUCJI
raciHHf TNOXeX Ta MpOBeJleHHs aBapilHO-pATyBaJbHUX poOIT. Bix #oro
TEXHIYHOTO CTaHy, YMiHHS 0COOOBOTO CKJIaJly HpPaBUJIbHO €KCIJyaTyBaTH
OCHAIlleHH4, 1110 3HaX0AUTbhCA B MOT0 PO3NOPALKEHHI, 3a/1€eKUTh ONIEePaTUBHICTH
Ta TAKTUYHI MOKJIUBOCTI OIlEpaTUBHO-PATYBAJIbHUX MiAPO3/iiB.

BaromMuMm CkKJaZJOBUM €JIeMEHTOM I0XEXHO-TEeXHIYHOr0 OCHALLEeHHA €
noxexxHi pykasu. BignosigHo go JCTY 2273 [1] noxexXHUM pyKaB — 1je THYYKUU
Tpyb6ompoBiJ, 06/JaJHaHUM Ha  KiHUAX  3'€AHYBaJIbHUMU  TOJIOBKAaMH,
NpU3HA4YeHU ! [JI1 TPAHCIIOPTYBAaHHSA BOTHETaCHUX PEYOBUH.

3rigno 3 JICTY 2273 [1] € Taki BUAU NOXKEKHUX PYKaBIB:

- HamipHi pykaBu (B KpaiHax EBpOCO3y BOHH KJACHQIKYIOTbCA SK -
IJIOCKOCKJIaJ|aHi) NprU3HayeHi AJi1 TPAaHCIOPTYBaHHSI BOTHETAaCHUX PEYOBHUH Mif,
HaJIULIIKOBUM THUCKOM;

- BCMOKTYBaJIbHI pyKaBU - IpU3HA4eHi JJd TPAaHCIOPTYBaHHSA BOJHUX
BOTHEraCHUX PEYOBUH MiJ, PO3PIJKEHHAM;

- HallipHO-BCMOKTYBaJIbHI pyKaBU - NpPU3HA4yeHi [AJid TPaHCIOPTYBAaHHA
BOJHUX BOTHEraCHUX PpEYOBUH HAK MNiJ, HAAJIWIIKOBUM THUCKOM, TaK I
PO3piPKEHHAM.

Cepeny TexHiYHMX 3ac00iB, 10 MNpU3HAYeHi /i1 TPaAHCHOPTYBAaHHS
BOTHETAaCHUX PpEYOBUH /[0 OCepeJiKy TO0XexXi, TOJIOBHY poJib 6e3yMOBHO
BiIirparoTh HallIpHI MOXEeXKHI pyKaBH.

Ha cborofHimHii JeHb BUIOTOBJEHHSIM HANipHUX MOXEXHUX DPYKaBiB
3aliMaloTbCsl 6araTo BUPOOHHUKIB 3 Pi3HUX KpaiH cBiTy (puUcyHOK 1), 30kpeMa
¢dipma «BEZALIN» ([Tonbuia), ¢pipma «TECHNOLEN-BOJANOV» (Yexis), ¢pipma
«NOHA» (Hopgeris), pipma «OSW Eschbach GmbH» (Himeuuunna) [2], To1o.

€UHUM Ha YKPAalHCbKOMY PHUHKY BITYM3HAHUM BUPOOHHWKOM HaNipHUX
MOXEXHUX pyKaBiB Ta KoMIieKTywuux A0 Hux € TOB «CIIELIIPIA», ske
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3HaxoAUTbhCcA B MicTi Xapkosi. [liAnpUeEMCTBO BUIOTOBJISIE HANIPHI IMOMXEXHI
pykaBu Mapok «AQUASILA» Ta «Sula».

PucyHok 1 - 3ara/ibHUl BUTJIAJ HAllipHUX [IJIOCKOCKJIAZIAHUX MTOXKEXKHUX PyKaBiB
Mapku Ha npukaazi pykaBa DURELINE (Hopgeris)

3araJibHUM BUIJISL[, HaNIPpHUX IJIOCKOCKJIAJAaHUX I[OXEXHUX pPYKaBiB
Mapku «AQUASILA» npeacTaB/ieHO Ha PUCYHKY 2.

B

RN 1155 20-12477 ~,,—'.
7 IASHA HCWW

PucyHoK 2 - 3araJIbHUU BUIJIAJ, HANlipHUX IJIOCKOCKJIQJAHUX MOXKEXKHUX
pykaBiB Mapku «AQUASILA»

Cepen HamipHUX IJIOCKOCKJIAZAHUX MOXKEXKHHUX PYKaBiB [JiA IOMXEXHO-
pPATYBaJIbHOI TEXHIKH, IKi BUPOOJISIOTHCSA MiIIPUEMCTBOM, € TaKi:

- pykaBu tuny «T» «AQUASILA» i Tuny «T» «Sula», Aki npusHadeHi ajs
NOXKEXXHHUX TPAHCIOPTHUX 3aC006iB Ta MOXKEXHUX MOTONOMII. 3aCTOCOBYHOTBHCS
JUIsl moJadyi BOJU Ta BOTHEraCHUX pPeYyoBHUH 3 pob6o4yuMM TuckoM 1,6 MIla Ta
po3puBHUM THCKOM o 5,0 MIla. MaTepiasom pykaBa € moJiedipHa HUTKAQ,
BHYTpILIHE MOKPUTTS BUrOTOBJEHe 3 MoAUiKOBaHMX MoJiMepiB. PykaBu
BUTOTOBJISIIOThCA 3 AiameTpamu 32 MM, 38 MM, 51 MM, 66 MM, 77 MM Ta 150 MM;

- IocuJieHi noxexHi pykaBu tTuny «T» «AQUASILA», ki npu3HadeHi s
NOXKEXKHO-PATYBAJIbHOI TEeXHIKW Ta IMOXEeXHUX MoTonomi. PykaBu MarwTb
NiIBUILEH] eKCIUIyaTaliiHi XapaKTepUCTHUKH, B TOMY 4YHCJI CTIMKICTb [0
ctupaHHsi (He MeHme 400 uukiaiB). 3acTOCOBYHOTbCS AJs MojAadyi BOAU Ta
BOTHETaCHUX PEYOBUH 3 p0604MM TUCKOM 1,6 MIla Ta po3pruBHUM THUCKOM 7,0 6,0
MIla. Marepiasiom pykaBa € mnoJiepipHa HUTKA, BHYTpPIlIHE MOKPUTTA
BUIOTOBJIeHEe 3 MOAMQIKOBaHMUX NoJiMepiB. PykaBW BUIOTOBAAKTHCA 3
JiameTpamu 51 MM, 66 MM, 77 MM, 100 mMm, 125 MM, Ta 150 MMm;

- IOXKeXHI pyKaBU 3 [JBOOIYHUM MOKPUTTAM, $Ki BUIOTOBJIEHI 3
HaWBUILMMU MOKAa3HUKAMH CTiMKOCTi 0 cTupaHHs (He MeHle 600 nukaiB). Taki
pyKaBa 3aCTOCOBYIOTBHCS B yMOBAX FaciHHA MOXeX B MiCTax, BACOTHUX OYiBJAX.
3acTOCOBYIOTbCA AJs MOAAYi BOJM Ta BOTHETACHUX PEYOBUH 3 POOGOYHUM TUCKOM
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1,2 - 1,6 MIla Ta po3spuBHUM THUCKOM A0 6,0 MIla. MaTtepiasioMm pykaBa €
nosiiepipHa HUTKA, BHYTPIIIHE MOKPUTTS BUTOTOBJeHe 3 MOJAU(IKOBAHUX
noJiiMmepiB. PykaBu BUTOTOBJISAIOTHCSA 3 [liaMeTpaMu 51 MM, 66 MM, 77 MM TOLLO.

3a pe3yJibTaTaMU aHaJi3y BU/IiB, HOMEHKJ/IATYpU Ta OCHOBHUX NlapaMeTpiB
HallipHUX MOXEXHUX PYKaBIB JJI MOXEXKHO-PATYBAJIbHOI TEXHIKU NOINEepeSHbO
BHM3HAY€HO OCHOBHI MapaMeTpy Ta TEXHIYHI XapaKTEPUCTUKU LUX PYKaBiB, AKi
micasi  eKCIepUMEHTAJIbHOrO iX OOGIPYHTYBaHHS YBiWAYTb [0 MPOEKTY
HalliOHAJIbHOTO CTaHZAPTY, fAKUHM pPO3POOJATUMETbCA YKpalHCbKMM HayKOBO-
JOCJIJHUM IHCTUTYTOM UUBLJIBHOTO 3axUMCTy Ta BCTAaHOBJIIOBAaTHMe 3arajbHi
TeXHiYHi BUMOTM Ta METOJAM BHUNPOOYBaHb [0 MOXEXHUX IJIOCKOCKJIAJaHUX
PYKaBiB //151 NOXKEXHO-PATYBaJIbHUX aBTOMOOIJIIB.

JIITEPATYPA
1. ACTY 2273:2006 IlpoTtunoxexHa TexHika. TepMiHM Ta BU3HA4Ye€HHHA
OCHOBHUX NOHATE.- K.: JlepkcnnoxkuBcTangapT Ykpainy, 2006. - 44 c.
2. IlpoBecTy JocCHifKeHHA Ta DO3POOUTH eKCIepUMeHTa/JbHi  3pasKu
NO’KEXKHOT'0 YCTAaTKYBaHHA 3 GYHKLIEW CBITJI0BOro OpieHTyBaHH:A: 3BiT mpo H/IP
(3axsrounuit) YkpH/ILL3; Kuis, 2017. 581 c.

YAK 614.841

YIOCKOHAJIEHHA HOPMATUBHOI BA3HM 111040 TEXHIYHUX BUMOT
TA METO/IB BUIIPOBYBAHD 10 HAINIPHUX ITOKEXKHUX PYKABIB

Bimauniii IPUCS)KHIOK, Cepaiii CEMUYAEBChKHH, Muxaiino AKIMEHKO,
Makcum OCAZJ9YK, Bimauniii CBIPChKHH, OaexcaHdp MIJIKOTIH,
Ykpaincokull Haykogo-0docaidHUll IHcmumym yugizibHo20 3axucmy

Ha TenepimHiii 4yac nigposaisamu OnepaTHBHO-PSTYBaJbHOI CJYXKOHU
uuBisibHOro 3axucty JICHC VYkpainu (mani - OPCIL3) BUKOPHCTOBYIHOTBCA
nepeBaXXHO HamNipHi MoXKeXHi pykaBu Tuny «T» (AJ5 MOXeXHUX aBTOMOOIIB)
(pucyHok 1) piametrpom 51 MM Ta 77 MM, TeXHiUYHMW CTaH SIKMX 4acTO He
BiZiIOBijJa€ BCTAaHOBJIEHUM BUMOraM, fKi MOXYTb He BUTPUMYBAaTHU TUCK, LIO
pPO3BHMBAIOTL HACOCU HABITb TPAAULIKHHO 3aCTOCOBYBAHUX  IOMKEXKHUX
aBTOMOOI/MIB MijA yac raciHHsa mnoxkex. BUKOpUCTaHHS TakUX PyKaBiB MiJ 4ac
raciHHfl peasibHUX MOXeX MOe IMPU3BOAUTH [0 OOMeXEeHHS MOXKJIWBOCTEH,
3HWKEHHSI  epEeKTUBHOCTI  ONepaTUBHO-TAKTUYHUX  JAid  ONepaTUBHO-
pPATYBa/JIbHUX MiZp0O3/iJiB, a TAKOX Hapa*kaTH 0COO0BUM CKJIa/Jl HA HebOe3MeKy.
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PucyHok 1 - 30BHILIHIA BUIJIA[ HAMipHUX I[OXEXHUX PYKaBiB JJis
NOXKeXHHUX aBTOMOOIJIiB

Ha cpborozHi icHye BeJsiMKa KiJIbKiCTh HapikaHb Bijg migposginis OPCL3
1010 HEAKICHUX MOXKEXHUX PYKaBIiB, AKi 3aKyIOBYIOTHCA Ta €KCIJIYaTyOTbCAd. B
OCHOBHOMY HapiKaHHA CTOCYIOTBHCA HEBIAMOBIAHOCTI L€l MPOAYKLII 11040 BUMOT
J10 TUCKY Ta 3HOCOCTIMKOCTI NIOBepXHi MaTepiasy 3 AKOro BOHAa BUTOTOBJISETHCHL.

3a octaHHi Tpu poku wopiyHo JCHC Ykpainu 3akynoByBasio 6113bko 120
OJAVHMLDb  [OXEXHO-PATYBaJIbHUX  aBTOMOOLIIB, fKI  KOMILJIEKTYIOTbCSA
NOXXEeX>XHUMU HalipHUMU pyKaBaMu JiamMeTpoM 51 Ta 77 MM. 3a3HauyeHa TexHika
KOMILJIEKTYETHCSI HOBUMU MOXKEKHUMHU HACOCaMU, SIKi 3[aTHI 3abe3neuyBaTH TUCK
nopsAKy 16 at™ i 6inbiue. [1ig yac npuiiMaHHSA BUIle3a3HA4YEHOI TEXHIKK KOMICi€l0
OpOBOAATBLCA  TiApaBJiiyHi  BUNpPOOYyBaHHSA  (CTBOpeHHS  poboyoro Ta
BUIIPOOYBAJIbHOI'O TUCKIB) TUX MOXEXHUX PYKaBiB, AKMUMHU OCHAIEHO MOXKEXKHO-
pATYBaJIbHUM aBTOMOOi/b. JloCBiA TaKUX POOIT MOKa3y€e Ha BUSIBJEHHS HEsKiCHOI
NPOAYKLil, AKa He BiNOBIJA€E BCTAHOBJIEHUM BMUMOTaM, BHACIIJOK YOTr0 B IIpoLieci
NpUKMMaHHS TEXHIKW MOBHICTIO BUHUKAE MOTpeba y 3aMiHi MOXKeXHUX PYKaBiB, a
iHoZi ¥ y moIIyKy iHIIOTO BUPOOHUKA.

ByMoOru YMHHOrO Ha TenepillHik Yac B YKpaiHi HallioHaJIbHOTO CTaHAApPTY
JCTY 3810-98 [1] 3acTapisii i He BiANOBiJal0OTb MNPAKTUYHUM IMOTpedaM
CbOTOZIeHHs. 3 ypaxXyBaHHSIM TOTO, 1[0 B MPOBiJHUX KpaiHaX CBiTy 3’sIBUJIUCS
HOBI BU/JU MOXKEXHUX PYKaBiB Ta TEXHOJIOTII IX CTBOPEHHA, a TAKOX 3BaXKar4u
Ha Te, 1m0 npuHATUN B YkpaiHi JACTY EN 15889:2017 [2] He momMpOETHCSA HA
NOXKEeXHi TJIOCKOCKJIaJIaHi PYKaBU [Jis MOXKEXHO-PSATYBaJbHUX aBTOMOOIJIIB,
aKTyaJIbHUM € IUTaHHS PO3p006JIEHHS HaliOHAJIbHOTO CTAaHAAPTy caMe Ha TaKUuu
BU/J|, TIOXKEXXHUX PYKaBiB.

Kpim Toro, B eBponelicbkomy HopMaTuBHOMY AokyMmeHTi CEN/TR 16099
[3] Bkasano, mwo B €C BiACYTHIM €AMHUM CTAaHAAPT, 10 BCTAHOBJIIOBAaB OH
TEXHIYHi BUMOTHU 10 «I0KEXHUX MJIOCKOCK/IaJaHUX PYKaBiB aTaKu», TOOTO THUX,
0 3aCTOCOBYKOTBCS 3 HACOCaMH MOXKEXHO-PSATYBaJbHUX aBTOMOOIJIB.
WmoBipHo, B kpaiHax €C 1e mHUTaHHA BpPETyJbOBYETbCA OKPEMHMHU
HalllOHAJIbLHUMU CTaHJapTaMU KpaiH-4yJseHiB. [liATBep/P)KeHHAM TaKOro miaxony
€ HalioHa/bHUM cTaHAapT Himeuunnu DIN 14811-2008/A1-2012, A2-2014 [4].

BpaxoBywuu BUlEeHaBeJeHe Ta 3 MeTOH HOPMAaTUBHO-TEXHIYHOTO
BperyJl0BaHHdA, B YKpPalHCbKOMY HAyKOBO-ZOCJIAHOMY iHCTUTYTI LUBIJIbBHOr'O
3aXUCTy MNPOBOJAUTHCS HAYKOBO-AOCJIAHA poboTa «OOGrpyHTYBaHHS METO/IiB
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BUNPOOYBaHb IMOXEXHUX PYKaBiB», B paMKax sKoi 0OyJie po3pobJieHO
HaliOHaJIbHUM CTaHJAPT, L0 perJlaMeHTY€E 3arajbHi TeXHIYHI BUMOTY Ta METOAHU
BUIIPOOYBaHb [0 TIOXEXHHUX IJIOCKOCK/JIAJJaHUX PYKaBiB /i1  TMOXKEXHO-
pSATYBaJIbHUX aBTOMOOIJIIB.

[Ticna 3aTtBepmkeHHsA Haka3oMm [l «YkpH/IHL» HanioHa/libHUK CTaHAAPT
OyZe 3aCTOCOBYBAaTUCh BUPOOHUKAMHU Ta CHOKMBavyaMU 3a3HAa4eHOI NPOAYKILii, a
TAKOX OpraHaMu 3 OL[IHKU BiANOBIAHOCTI Mij, 4Yac miATBepKeHHS 11 AKOCTi, 110
CIpUSTUME BIPOBa/KEHHIO y NMpakTU4YHY po6oTy OPCL3 cyyacHux ¥ HaAildHUX
MOKEeKHUX PYKaBiB.

JIITEPATYPA:

1. ICTY 3810-98 IloxkexxHa TexHiKa. PykaBa no»ke»kHi HamipHi. 3arajibHi TeXHiYHI
YMOBH.

2. JACTY EN 15889:2017 [IloxexHi pykaBu. MeToau BUNPOOYBaHHS
(EN 15889:2011, IDT).

3. CEN/TR 16099 Fire service equipment - Summary of water pressures specified
in published CEN/TC 192 standards (IloxxexxHe 06JiaflHAHHS — MiJ BIJIMBOM BOJSHOTO
THUCKY, 3a3Ha4eHe B ony6JsikoBaHux ctaHgapTax CEN / TC 192).

4.DIN 14811-2008/A1-2012, A2-2014 Fire-fighting hoses - non-percolating
layflat delivery hoses and hose assemblies for pumps and vehicles (PykaBu noxkexHi -
IJIOCKOCKJIa/IaHi AJ1s1 TOCTa4aHHs BOJM BiJi HACOCIB Ta TPAaHCIOPTUPHUX 3aC06iB).

YIK 614.841

040 KOHCTPYKTUBHOI'O BUKOHAHHA TA OCHOBHUX TEXHIYHUX
BHUMOT [0 NOKEKHUX IIVJTOCKOCKJIAZAHUX PYKABIB VI IOKEXKHO-
PATYBAJIbHOI TEXHIKH

Bimauniii IPUCS)KHIOK, Cepaiii CEMUYAEBChKHH, Muxaiino AKIMEHKO,
Makcum OCAZJ9YK, Bimauniii CBIPChKHH, OaexcaHdp MIJIKOTIH,
Ykpaincokull Haykogo-docaidHUll IHcmumym yugizibHo20 3axucmy

OCHOBHUMH BUMOTaMy, 1110 BUCYBaKThCA [0 HAllipHUX [10KEeKHUX PYKaBiB
€ BHUMOra IOJO THYYKOCTi, TepMeTHUYHOCTi, IIMPOKOr0 TeMIepaTypHOro
Jliana3oHy po60TH Ta 3BUYAMHO BUMOTH 111010 3abe3meyeHHsl iX MIIlHOCTI Ta
JIOBroBiuHoCTi [1].

J/lns 3abe3nedyeHHs] HaBeJeHUX BUMOI HalipHI pPyKaBU BUTOTOBJSIOTH 3
eJaCTOMIpHUX MaTepiasiB, 10 IOCWUJEHI KOpAoM. 3a3BUYahd BOHM MalOThb
KOMIIO3UTHY 0araTolmlapoBy BHYTpPIIIHI OyAOBy, fKa XapaKTepU3yETbCHA
HadABHICTI0O BHYTPILIHBOTO Ta, IHKOJIM, 30BHIIIHBOIO TYMOBOIO LIapy, TaKOX
HasBHICTIO OJHOr0 abo0 [leKIJIbKOX IIapiB TEKCTUJIbHOrO Kapkaca. KoHcTpykuis
HallipHUX TOXEXHUX pYKaBiB CKJIAJla€ETbCcA [2-6] i3 cuJoBOro Kapkaca
(TKaybkoro 4yoxJja) [7-8], BHyTpilIHbOr0 NPY>KHOTO TiIpP0i30ALiHHOTO Wapy Ta
30BHILIHBOTO 3aXMCHOI'0 MPOCOYYBAHHS ab0 MPYKHOT0 MOKPUTTA [9], ke Moxe
O6yTu 6aratomaposuM [10].

[loxxexkHi pykaBU MOBUHHI OyTHU TrepMeTUYHHMU IpU poboyoMmy Ta
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BUIIPOOYBaJIbHOMY TiZpaBJi4YHOMY THCKY, 3yCWJJISA BiJ {KOro CcHopuMMae
0€e31I0BHUN TEKCTUJbHUM (TKAaHWHO-B'SI3aHUM) TPyOYAaCTUH CHUJIOBHUM KapkKac,
1110 MOXK€ BUTOTOBJIATUCA i3 HATYpasIbHOI (JIbOH), CHHTETUYHOI (KaIllpoH, JIaBCaH)
abo 3MillaHOi CUPOBUHU i CKJIAJAETbCS i3 HUTOK OCHOBU W yTKa (HUTKH, 11O
po3TalloBaHi NepneHAUKYISAPHO 10 HUTOK OCHOBH).

B VYkpaiHi e€guHUM BITYU3HSIHUM BUPOOHUKOM HAMNipHUX MOXKEXKHHUX
pykaBiB € TOB «CIIELIIPIA» (3aBog «AKBACWUJIA»). PykaBu «AQUASILA»
BUPOOJIAAIOTBCA 3 BHUCOKOMILIHUX CUHTETUYHUX HUTOK. BHyTpiliHA noBepxHA
pykaBa - rigpoizosioroya kamepa (1ap), 10 BUTOTOBJISIETbCS i3 e/laCTUYHUX
noJiiMepiB, CTIMKUX [0 HU3bKUX TeMIlepaTyp. KOHCTPYyKIisg HallipHUX MOXEXHUX
PYKaBiB [Jid MOXEXHO-pATYBaJIbHOI TEXHIKU perjaMeHTYETbCA HalliOHaJbHUM
ctangaptoM JICTY 3810-98 [11].

Y HiMe4yuuHi KOHCTPYKIIid HanlipHUX MJIOCKOCKJIaJaHUX MOXKEXKHUX pPyKaBiB
JUUIS1 TIOYKEXKHO-PATYBaIbHOI TeXHiKM persiameHTyeTbcsd DIN 14811 [12].

B Tabauui 1 HaBeseHO OCHOBHI HOpPMAaTUBHI NapaMeTpu (TexHiyHi
BUMOTM) Ta pO3MipM  HaWOiIbIl  BXMWBAaHUX  HAMIipHUX  MOXEXKHUX
IIJIOCKOCKJIQZIaHUX PYKaBIiB [JI NOXKEXKHO-PATYBAJIbHOI TEXHIKU.

Ta6bauus 1 - OcHOBHI HOpMaTMBHI mapaMeTpu (TexXHiUHi BUMOTH) Ta
pO3MipHU HaWMOUIbII BXXMBAHUX HaNIPHUX MOXKEXKHUX IJIOCKOCK/IAJaHUX PyKaBiB
JJIS1 TIOXKEXKHO-PATYBa/IbHOI TEXHIKH

«T»
Tun pykaBa HomiHa/ibHe
3HAaYE€HHS
1. BHyTpimHii giameTp, MM 51,0
77,0
2. JloB:KHWHa pyKaBa, M 20
3. Po6ouuni Tuck, MIla 1,6
4. Bunpo6yBasibHUM THCK, MIla 2,4
5. Po3puBHui# THCK, MIla 4,0

3a pesyabTaTaMU [JOCBily TMolepesHiX AOCHIP)KEHb  BHU3HA4YE€HO
0COOJIMBOCTI KOHCTPYKTHUBHOI'O BMKOHAHHSI TAa OCHOBHI TexXHiYHi BUMOIrH [0
NOKEeXKHUX IJIOCKOCKJIQIAaHUX PYKaBIB [JI MOXEXKHO-PATYBAJIbHOI TEeXHIKH, AKI
micas GiJibII JIeTaJbHOTO OOIPYHTYBaHHS YBiWAYTb [0 MPOEKTY HalliOHAJbHOTO
CTaHJAPTy MO0 3arajibHUX TEXHIiYHUX BHUMOT Ta METO/[iB BUIPOOYBaHb [0
MOKEKHUX MJIOCKOCKJIaIAHUX PYKaBIiB /151 MOXKEKHO-PATYBaJIbHUX aBTOMOOIIIB.

JIITEPATYPA

1. Po3paxyHKOBO-eKCllepUMeHTaJbHa  OLjiHKa  HaAIMWHOCTI  T'yMO-KOPJHUX
HamipHux pykaBiB: MoHorpadisa / C.H0. Hasapenko, I'.0. Yepno6ai, 0.0. JlapiH,
AS. KanunoBcbkuH, B.10. Hazapenko. - X.: @OII [Tanos A.M., 2019. - 136 c.

2.Tlat. 130859 P®, MIIK (2006.01) A62C 33/00. HanopHbIi moXKapHbIK pykaB /
CtrenanoB 0.C., Yucto6opogoB I'.U., lllomoB [I.A.; 3asiBUTe/iIb U NATEHTO-06J1a/1aTeb
HayuyHo-TexH. neHTp OO0 «[IpombilizieHHas 3HepreTruka». - Ne 2013112316/12, 3ass.
19.03.2013; ony6s1. 10.08.2013 610.1. N2 22.
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YK 004.942
ATIAPATHI 3ACOBHY PEAJII3ALIf MOJEJ/II TACIHHA MOYKEX B BY IBJISIX

Muxaiino I1YCTOBIT, Baaducaas MOLIYPA, Anina KUCI/Ib,
Yepkacwkull iHcmumym nodcexcHoi 6e3neku imeHi I'epoie YopHobusst HY1]3 Ykpainu

BnockoHaseHHA  MiATOTOBKU  NEepCOHAJNly  ONepPaTUBHO-PATYBaJIbHOI
CAYy>OM LHMBIJIBHOTO 3axUCTy HEMOXJIMBe 0e3 BIPOBAJKEHHA B Mpolec
HaBYaHHS KOMI I0TePU30BaHUX CUCTEM i TpeHaxepiB [1].

[lix koMn'rtoTepU30BaHUM TPEHAXKEePOM TacCiHHS MOXKeX B OYAIBJISIX MU
NPUUMAEMO CYKYINHICTb MOJieJied MPOLEeCiB PO3BUTKY i MPUINMHEHHS TOPiHHS,
Habopy Oi/JblI NPOCTHUX MOJeJied IHIIMX NPOIEeCiB, aJropuTMIB iXx pobOTH Ta
BiZiMOBilHOr0O MporpamMHOro 3abe3neyeHHs, acOLiiOBAaHOTO 3 LIUMU MOJIEJSIMU.
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Cloagu TaKOX BXOJAUTb KOMILJIEKC IporpamMHoO-anapaTHUX 3acobiB, 110
3a0e3MevyroTh yIpaBJiHHA CUMYJATOPOM; BBeJIeHHS, 3MiHY Ta 00pPOOKY BXiZJHUX
Ta BUXIJIHUX JJaHUX; 0OPOOKY Ta aHaJli3 pe3yJibTaTiB MO/ieJIlOBaHHS [2].

Jlnsg  po3pobKH MporpaMHoro 3abe3neyeHHs KOMII'FOTEPHU30BAHOTO
CUMYJIITOPY 3 TaciHHS MOXeX B MPUMillleHHi 6yJ10 BUKOPUCTAHO Cepe/loBUIIle
BisyasibHOI po3po6ku Microsoft Visual C++ [3].

Jl1s1 3a6e3neyeHHs 6i/bll ePEKTHBHOIO HaBYaHHSA MOXEXKHUX JidM L[0/0
raciHHs moXexi O0y/Jl0 BHUPilIeHO BiAMOBUTUCH BiJi KepyBaHHSI BOJSHUMHU
CTPYMEHSIMU 3a JIOMOMOrOI0 KJaBiaTypud Ta KOMII'IOTEPHOI MHIII Ha KOPUCTH
peasibHOTO LITATHOTO 00JIaZJHAHHS MOXKEeXHO-PATYBaJIbHUX NiIPO3/iJIiB.

[IpoTe, 6e3 cneniasi3oBaHUX KOHTpPOJIEPiB, BUKOPHUCTAHHS [AHOTO
o6JIaJlHAHHS € MaiKe HEeMOXJIMBUM. 3aBJASKM KOMOiHalii akcesepoMeTpa Ta
ripockorna 3'BJSIETbCA MOXJ/IMBICTD BiICTEXXUTH i 3adiKCyBaTH KyT INepeMillleHHs
CTBOJIA Y TpUBUMIipHOMY mnpocTopi. Lle 03BoJisie cTBOpOBATH 6i/iblll JOCKOHAJII
iHTepdelicu KOpHUCTyBaya, BUCOKOTOYHI CUCTEMHM MNO3ULIOHYBAaHHSI IOXEXHOTO
ctBosia. /Jlid 1bOro [0 IMOXKEXHOTO CTBOJIY MPUKPIIJIIOETBCA KOHTPOJEP 3
BUIllEHAaBeZIEHUMHU JaTUMKaMU (3arajibHa cxeMa po60TH TpeHakepa MOKa3aHa Ha

pUCyHKYy 1).

PucyHok 1 - 3arasibHa cxemMa po60TH TpeHaxepa: 1 — HoXKeXHUH; 2 — KOHTpoJIep
MOXKEeXXHOTO CTBoJIa (ripockon + akcesepoMeTp); 3 — MyJbTUMeJiMHUN eKpaH; 4 -
KOHTpOJIEP BifCTaHi.

OCHOBHMM NpU3HAYEHHSIM KOHTpPOJIEpA BiJICTaHi B KOMIT'IOTEPU30BAHOMY
TpeHa)kepl € BCTAaHOBJIEHHA MicClUd pO3TallyBaHHA Ta BiZCTaHI 0 KOpPUCTyBada
(moxkexkHOTO-pATYBaJIbHUKA) BiJl MJIOIIMHUA MYyJIbTUMEJIMHOTO €KpaHy, /i€ B
pexXuMi peasibHOTO 4acy BifjoOpakaloTbCsl pe3y/bTaTH MOJEJI0BaHHS NPOLECIB
PO3BUTKY Ta INPUIIMHEHHA TOpiHHA. BcTaHOBJIEHHS Micld po3TallyBaHHA Ta
BiZicCTaHi 10 KOpUCTYBaya HeOOXiIHO /i1 MPaBUJbHOI po6OTU MOJesi raciHHA
MOXKeXi1 BO/JI010.

Po3pob6JsieHa MoJie/ib BpaxOBy€E KYT IOJIO)KEHHSI TOXKEXHOT0 CTBOJIA
BIJTHOCHO 3eMJii Ta MNaJAiHHA PO3NUJIEHOTO0 BOAAHOIO CTPYMEHS [0 OCepelKy
noXKexi, i AK Hac/aiZoK 3MiHIOETbCS eDeKTUBHICTb racinHs noxexi [4]. Takox
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BU3HAa4aJIbHY POJIb Ma€ BiZiICTaHb [0 OCepeJIKy MOXKeXi BiJi CTBOJIA, SIKY J103BOJISIE
BUMIPATH caMe Lied TUI JaTUYUKIB.

Januii KOHTpOJIEP BCTAHOBJIOETHCS 6e3nocepeHbO nepej
MyJbTUMEAIMHUM €eKpaHOM ab0 MOHITOpPOM Ta 3’€JJHYETbCA 3 KOMII'IOTEPOM
yepe3 nopT USB ab6o 3a jgomomororw cTaHAapTy 6e3pOoTOBOI mepejadi AaHUX
802.11b (Wi-Fi).

PucyHok 2 - 3arasibHUI NPUHLHUI POGOTH y/IbTPAa3BYKOBOI'O AATYUKY BifcTaHi.

TakuM 4MHOM, OCHAlEHHSA IOXEXHOr0 CTBOJIa KOHTPOJIEPOM, [0 CKIAAY
AKOr0 BXOJAUTH TipOCKOIN, aKcejepoMeTp Ta JaT4YMK BiZCTaHi [J03BOJIUTH
BUKOPUCTATH LITAaTHE 06J1aIHAHHSA NMOXKEXKHO-PATYBaJbHUX MiZp0O3/iJiB B AKOCTI
3ac00y KepyBaHHSI KOMI HOTEPU30BAaHUM TPEHaKEPOM MiJATOTOBKU MOXEXKHOTO,
3a6e3Me4YrTh BUILUK CTYINiHb peasi3aMy NpyY BUKOHAHHI KOPUCTYBAYeM il 111010
raciHHs MoO/leJIbOBAaHOI TMOXeXi Ta BiAlpalloBaHHS MOTOPUKHM NpPU PobOOTi Ha
MOXKeXi.
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YAK 621.396

BUKOPUCTAHHSA BE3NLJIOTHOTO JITAJIbHOTO ATIAPATY Il
PETPAHCJIALIT PAJIIOCUTHAJIIB

Muxatino I[1YCTOBIT, bopuc OPEJI, Cmanicaas I[IAB/IEHKO, Baaducaas I'AJIAK,
Yepkacwkull iHcmumym nocexcHoi 6e3neku imeni I'epoie YopHobuss HY1]3 Ykpainu

Ha cborojHimHili JeHb NpakTHYHO BCi 6e3MmiJIOTHI JiiTa/bHI anmapaTu
(BIIJIA) mo3uLioHyIOThCS SIK HOCii ONTUKO-eJieKTpOoHHOI anapatypu [1]. BILJIA 3
anapaTypor 3B's3Ky Ha 6OpTy 3JaTHi MiIBUIIMTH JAaJibHICTh 3B'si3Ky B YKX
JAlama3oHi MiHIMYM B JABa pasd, i BOHM 3HA4YHO JelleBlle B NOPIBHAHHI 3
peTpaHC/ASATOpaMM 3B'SI3Ky, pPO3MillleHUMHU Ha CTaljiOHapHUX, KOCMIiYHUX i
NOBITPAHUX HOCiAX. 3a gonomoroto BIIJIA MoXxHa B CTHUC/II TEPMIHHA PO3TrOPHYTH
Mepexy JOCTyly, fKa [JO03BOJUTb HAJATH IMOCJAYTH CYy4acHOI CUCTEMU
Jl0laTKOBOrO0 LMPpPOBOro 3B'SI3Ky Ha HeobOJlafHAHIA TepuTOpii B iHTepecax
ONepaTHUBHO-PATYBAJIbHOI CIY>KOU IIUBIJIbHOT'O 3aXUCTY.

Jlnsi 3abe3medyeHHs1 MOBITpsAHOI maTGoOpMM AJs anapaTypu MNOTpibeH
BIIJIA 3 [OCTaTHBOO BaHTAXOMIJMOMHICTIO, KUY NOBUHEH MAaTH TPUBAJIUMU 4ac
noJbOTY. TakoX BiH MOBUHEH MAaTH NPUKUHATHY AaJbHICTh NOJILOTY, 1100 B pasi
HeoOXiIHOCTi 3a6e3meynTH 06JIIT BCiei 30HU BianoBiganbHocTi migpo3ainis OPC
[13, a cmoci6 3/1b0OTYy i mocajKu MOBUHEH 3a0e3MeYUTH HMOro 3aCTOCYBaHHS 3
HeoOJIaJJHAHMUX MalIaHYMKIB.

Mi>k HaseMHMMH aOOHEHTCbKHMMH CTaHIiIMU 3JiHCHIOETBCS BCTaBKa
aBTOMAaTHYHOTO peTpaHCAATOpa paZioCcMrHany abo CTaHILil pafiofoCTymy, Mix
SIKMMH 3a6e3MeyyeTbCs yMOBM MNPsSMOI BUAUMOCTI i MPaKTUYHO MOBHICTIO
BUKJIIOYAETbCA BIUIMB IiJCTUJIBHOI MOBEPXHI. 3a/IeXKHICTb BUCOTHU aHTEH Bij
JIMCTAHIIii Mi>K HUIMU B YyMOBaX HopMaJibHOI pedpakiiii mokasaHni Ha (puc. 1.) [2]
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PucyHok 1 - 3asie)kHiCTb BUCOTHU aHTEH BiJ, AUCTAHLi]
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Po3paxyHKM NOKasywTh, WO Ha AucTaHLil B 150 KM, Npu NOTYXXHOCTI
nepesfaBaya 1-3 Bt, ocnabneHHd pajiocurHany [l pi3HUX 4YacTOT He
nepeBUliUTh 95 nb npu cepeaHiil yyTauBocTi npuitMauiB -101-120 ab. fAkuio
JlaHl IOKa3HUKU BUKOPUCTOBYBATH IIPU PO3PaxyHKy eHepreTUYHOro noTeHiasy
pazioTpac, ToO AMCTaHIisg pajlio3B's3Ky 30i/biyeTbcs HA 10-20% B 3a/1€2KHOCTI
BiJl BUKOPHUCTOBYBAaHUX aHTEHHO-iIEpHUX IPUCTPOIB [2].

[IpoBeieHU# aHas1i3 cUCTeM i 3ac0biB 3B'A3KY [1/1s1 NOBITPSAHOTO 6Ga3yBaHHS
II0Ka3aB L10:

® peTpaHC/sALiiiHEe 006JafiHAaHHA [AJ  ICHYHOUYUMX 1 [epCneKTUBHHUX
miaTpopM Mae O6yTH MobyoBaHO Ha 6a3i yHiBepcasibHUX, OaraTo/iana3oHHUX
NporpaMoOBaHUX LMPPOBUX pajiocTaHLi i mupokocmyroBux HBY cucrem
3B'AI3Ky 3arajJlbHOro KOPMCTYBaHHS, 1[0 BUKOPUCTOBYIOTb CTaHJApTH
pazio3aco6iB MiApo3/iiiB HA3eMHOT0 6a3yBaHHS;

® DeTPaHC/AATOPU TOBUHHI 3abe3meyyBaTH OJHOYACHYy poOOTY B
LHIMPOKOMY Jianla30Hi YaCTOT, MOXKJIMBICTD OllepaTUBHOI 3MIHU Jjlalla30HY;

® MOXJIMBICTb POpPMyBaHHs paAiOCUTHA/IB pi3HUX CTAaHAAPTIB i 3MiHH
LIUPUHU CMYTU KaHaJIy peTpaHCAATOpa 3 aJalTali€lo napaMeTpiB MOAYJALIL i
KOJYBaHHA NpU 3MiHI 0GCTAaHOBKM ab0 3aBaHTa)XeHHS Mepexi, po3LIWpeHHS
HOMEHKJIaTYPU BUKOPUCTOBYBAHUX NPOCTUX i CKJIAJHUX CUTHAJIIB;

® PETPaHC/JAATOPU Ha NOBITPSIHUX HOCIIX MOBHWHHI 3a6e3me4yBaTy MaJdi
yac QYHKLiIOHYBaHHA 3'€lHAHHSA «0OOPT - 3eMJisI» i «60PT-60pT» NpU OAHIN i Tik
»Ke KoHirypariil.

Minycu 3actocyBaHHA Jsierkux BIIJIA gk HOCIIB peTpaHC/ATOpa MOJATA0ThH B
CUJIbHIN 3aJIe)KHOCTI BiJi CKJIaJIHUX METEOPOJIOTIYHUX YMOB, TaKUX K LUBUJKICTb
BiTpYy moHaz 15 M/c, o6Mep3aHHA [2]. laHi paKTOpH CYyTTEBO BIJIMBAIOTh HA BUOIp
BUCOTHU MOJIbOTY, LJ0 B CBOI0 4Yepry TACHE