NEP)KABHA CJIYKBA YKPAIHHU 3 HAJI3BBUUAHHUX CUTYALIN

HAIIIOHAJIBHUM YHIBEPCUTET IIUBLJIBHOI'O 3AXHUCTY YKPATHH

MixHapoiHa
Pﬂbl ems Of HayKOBO-ITPaKTHYHA KOH(EpeHLis
F NMpobnemu
mergency HaA3BUYANHUX
Sltuatlons' o CUTYaUTU

MATEPIAJIM KOH®EPEHIIII

XapkiB
20 TpaBHs 2020 poky
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iMm. B.M. lllumanoBcbkoro» (YKpaina);
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BHUIITBA Ta apxiTekTypH (YKpaiHa);

Merpyx Bacuiab, 1OKTOp TeXHIYHUX HAYK, Ipodecop, TUpeKTop [HCTUTYTY exonoriuHoi Oe3nexu Ta
MOHITOPHHTY AOBKUILIA (YKpaiHa);

IMoTexa BameHTHH, JOKTOp TEXHIYHUX HAYK, podecop, | poaHEeHChKHI Iep)KaBHUHN arpapHuil yHi-
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Problems of Emergency Situations: Marepiann MikHapoaHOI HayKOBO-IPAKTHYHOI KOH(EpEH-
uii. — XapkiB: HarionaneHuii yHiBepcuTeT HUBIIBHOTO 3aXUcTy YKpainu, 2020. — 462 c.

VY 30ipHUKY BKIIIOYEHO MaTepiaiy, sIKi JOMOBIAAINCA HAa MIKHAPOIHII HayKOBO-IIPAaKTU4HIN KOH(pe-
penuii «Problems of Emergency Situations» Ha 6a3i HanionansHOro yHiBepcUTETY HUBIIBHOTO 3aXH-
cTy YKpaiHy, 3a TAKUMHU TEMAaTHYHUMHU HaTpsSMaMu: 3aro0iranHs HaJ3BUYallHUM CHTYaIlisiM; HAyKOBO-
MPaKTUYHI aCTIEKTH MOHITOPHHTY Ta YIPaBIiHHA y chepi IUBIILHOTO 3aXUCTY; pearyBaHHs Ha HaJ3BU-
YaifHi CHTYyaIlii Ta JIKBiAaIis iX HACHIAKIB; XiMi4HI TEXHOJIOTI] Ta IHKEHEpis, pamialiiHui Ta XiMIYHAN
3aXMCT; €KOJIOTIYHA Oe3IeKa Ta OXOpOoHa Mparii.

Pexomenoosaro 0o Opyky euenoro paooro axyibmemy yusiibHo2o 3axucmy
(npomoxkon Ne 7 6i0 13 6epeszus 2020 poky).

© HanionansHui yHIBEpCUTET UMBUILHOTO 3aXUCTy YKpaiHu
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1llanoeni Korezu!

Maro 3a uecmv 8imamu 6CixX, yuacHuU-
Kie MiKHApoOHOT HAYKOBO - NMpaKmuunoi
Kongepenuii  «Problems of Emergency
Situations.

V" cyuachomy ceimi npobremui nu-
manns 3abesneuenns be3neKy HacerenHs i
3AXUWEHOCTIT KPUMUUHO 6AKAUBUX 0b'EK-
mieé 610 3azpo3 pizHoi npupodu, Nidzomos-
Ky Hacerenust 00 0ili 6 YMO6dX, HA036UAT-
HUX CUMYauil, HayKoeozo i MemoouuHoz0
sabesneuenns gopmysanns paxieuis cry-
KOU UUBIALHOZ0 3AXUCTTY CMOSMb 0CObAU-
80 20CMpO 1 6UMA2aAIOMb BCEbTUHO20 AHAAL-
3y i eusuenns. Dana KoHgepenuis Odac
HAM MAKY MOXKAUBLCID.

3ycmpiu HayKoeuie — ue NpeKpacHa MOKAUSICMb 0Asl 810KpUmoezo 0idAozy, HAAAZ0-
OKeHHsL HOBUX KOHMAKIMI8 MUK axieusmu, 0bz060penns HATIBAKAUBTIUX 1tpobaem, 0bminy
OyMKaMU, 1iepedosuMm 00c6i00M i SHAHHAMU, HAYKOBO-MEXHIUHOW THPOPMAUIEI 8 2dAY31 Me-
XHO2eHHOT Ma NOXKeXKHOT be3neKy, nonepedKenHs ma AKeI0auti Ha036UMaiiHUX CUMYaUTil.

3abesneuenns iHHOBAUTTIHUX HANPAMKIS POISUMKY CUCTIEMU UUBIALHO20 3AXUCTLY, Nepe-
0061 10eil BuEHUX, AKINUEHE BUKOPUCTIAHHS CYUACHUX, MEXHOAOZIE 3 YPAXYBAHHIM MOKAUBOC-
meil MUKHAPOOH020 CRIBPObIMHULMBA CHPUAMUMYMb O0CSIEHEHHIO 3d2dABHOZ0 PE3YALINANTY.

Cnodiearocy, wo ompumani pezyrvmamu, ob’eonani e 3bipnuxy Kougepenuii, bydymeo
KOPUCHUMU OASL 6CIX YHACHUKIS, CIMAHYMb 6d20MUM 6HECKOM 6 PO3BUMOK, HAYKY, 00360A5Mb
po3pobumu Hoei Memoodu nonepedKeHHs ma NOOOAAHHS HAO3BUUATHUX CUYAUTH 1 3HATOYMDb
CB0€ 3ACMOCYBAHHS 8 NPAKMUUHIT OTIABHOCIIT T 6 N00AALULTE HAYKOB0-00CATOHUUBKIT pobomi.

BaKaio 6CiM YHACHUKAM HeBUUEPNHOT eHepeli HA WASXY HOBUX HAYKOBUX 36epuieHd,
npudbanns napmuepcoKux i OpyKHIX KOHMAKINIS, Pe3yAbMamueHux piulens, meopuoi HacHa-
2u ma ycnixie y npogheciiiniii disavrocmi!

PexTop HamionansHOTO YHIBEPCUTETY

LIMBUIBHOTO 3aXUCTy YKpaiHu Bonoxumup CAJIKOBUIA


http://univer.nuczu.edu.ua/img/news/18997/1.pdf
http://univer.nuczu.edu.ua/img/news/18997/1.pdf
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CEKLIIA 1

3AIIOBITAHHS HAJI3BUYAVMHUM CUTYALISIM
V]IK 614.84

TEXHOJIOI'UA TIOJAYHN KOMIIOHETOB I'EJIEOBPA3YIOIIIUX
CUCTEM I BAIUTHBI KOHCTPYKTUBHbBIX 3JIEMEHTOB
PE3EPBYAPOB HA HE®TEBA3AX OT TEILIOBOI'O BO3JIEHCTBUS
HHPU IUKBUIALIUU I1OKAPOB

Abpamos IO.Al., 0.M.H., Npo., 21a6H. H.C.
Bacmanoe A.El., 0.m.H., npo¢., 2nasH. H.c.
Caguenko A.Bl., K.M.H., C.H.C., 3aM. HaY. KA.
T'osanenkos C.C*., nau. omoena ungopm.-mexn. obecn.
Jaoawioe PI.(DZ., O.Mm.H.
YHayuonanenwiii ynusepcumem epasicoancrori sawumer Ypaunwl, Xapokos, Yrpauna
2 Axademus Munucmepcmaa no Upessviuatinvim Cumyayusm Azepoatioxcanckoi Pecnyonuku,
baxy, Azepbatiosxcan

ObecnieueHue 0€30MaCHOTO XpaHEHUsT M TEpPeBO3KM HedTu ocTaercs
aKTyaJIbHBIM BOIMPOCOM. TspKenble MOCHEACTBUS MPHU JIMKBUJAIMK TOXKAPOB Ha
CKJIaZlaX XpaHCHUS HEPTENPOTYKTOB CBHACTEIBCTBYIOT O HEIOCTATOYHOU
7G(HEKTUBHOCTH  CYIIECTBYIOIIUX  OTHETYIIAIIUX BEHIECTB, TAaKTUKU UX
NpUMEHEeHus, U crnocoboB mnonaud. [losTomy pa3paboTka HOBBIX U
YCOBEPIIICHCTBOBAHUE CYIIICCTBYIOIINX CIIOCOOOB M CPEACTB TYIICHHUS, W 3alTUTHI
AIIEMEHTOB CHCTEMbl TPAHCIOPTUPOBKHU, U XpaHEHUS] HE(DTENPOTYKTOB SIBISETCS
aKTyaJIbHOM 3a/1a4eil.

B pa6ore [1] 6p1T0 yCTaHOBIEHO, YTOOBI CYIIIECTBEHHO YMEHBIIIUTH MIOTEPH
OTHETYIIAIEr0 BEIIeCTBA MPHU TYIMICHWH T0oXKapa IMO3BOJSIET MPUMEHEHUE
resieoOpasyromux cucrem (I'OC). Onun u3 xomnoHeHtoB I'OC mpexacraisier
co00li pacTBOp reneoOpas3yromero KOMIOHEHTa - Cylb(ara IeJIOYHOTO MeTasla.
BTopoii KOMIOHEHT — pacTBOp cuiukara. [Ipm OIHOBpEMEHHOM MOJAYM JBYX
COCTaBOB OHM CMEIIMBAIOTCSA Ha TMOBEPXHOCTAX, TOPAT WM 3antumiarorcs. [lo
CpPaBHEHUIO C KUAKUMHU BemecTBamu mnoxkaporymieHuss ['OC mpakTudeckd Ha
100% octaeTcsa Ha MOBEPXHOCTH.

CymectBytomue TtexHudeckue mnpudopbl momauun ['OC wumeror psa
HegocTtarkoB.  Hampumep, mms  pabGorel  ycranoBok  «AYTI'OC» (¢
rufpaBindeckumM  pacnbiieHueMm)  (puc.l(a)) u  «AYTI'OC-II»  (c
MMHEBMATUYECKUM  pacmbuieHneM) (puc. 2 (0)) HeoOXoaMMO  HUCIOJIb30BaTh
OaIoHa CO CKAThIM BO3IYXOM HIIM KOMITpeccopa

Jlnst yBeTMYEeHHS TaJbHOCTH Moaa4yu orHerymammx Bemiects (OB) HyX)HO
YBEJIMYHMBATH JABJICHHE B CHUCTEME, YTO MPUBOAUT HEOOXOMMMOCTH yBEIUYCHUS
MPOYHOCTH €MKOCTeH [ XpaHeHus KommoHeHToB ['YC wu mnoBeimaer
TpeOoBaHMsT K TepMeTUYHOCTH. CIEACTBHEM STOTO SIBISETCA CYIIECTBEHHOE
orpaHu4eHue 1no gaapbHoCTH mogaun OB.
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B pa6orte [2] »kekmonnbii criocob nmomaun komnoreHToB ['OC onpenenén
KaKk TepcreKkTuBHBIA. [IpemmoskeHa TeXHWUYECKas peanu3anus JaHHOU
TexHonorun nogauyn koMrnoHeHToB ['OC. WM3rotoBieHo U 3amaTreHTOBAHO
MEPEHOCHOE YCTPOWCTBO MKEKIIMOHHOTO THIMA JJIi MOJYyYCHUS OTHETYIIAIIETO
reiist (puc. 2).

JlaHHOE TEXHHYECKOe pEIICHUE TO03BOJISIET PACIIUPUTh MPAKTHYECKOE
npumenenue ['OC. Hanpumep, B «<AYTI'OC» cymmapHo Haxomutcs 12 nutpoB
roToBbIX pacTBopoB KoMmroHeHTOoB ['OC (Na,0-2,958i10, — 3,8 %, CaCl, —
11,4 %). D10 obecneunBaeT >GHEKTHBHYIO TLUIOMAMb TyMISHHs/3amuTh 15-20 M*
[Ipu UCTONIB30BAaHUU B STOW YCTAHOBKE HACHIIIEHHBIX PACTBOPOB KOMIIOHEHTOB
Na,0:2,95S10, — 36 %, CaCl, — 42,7 % u 2XKEeKIMOHHOW BCTaBKH ILIOIIAIb
TYLICHHUS H/HIM 3aLuThI coctaBut 250-300 m’,

Puc. 1. BHemnuii B aBTOHOMHO# ycTaHoBKU noxaporymenus 'OC AYTI'OC
(a) m aBTOHOMHOIT ycTaHOBKH noxkaporymenus 'OC AYTI'OC-II (0)

Puc. 2. BHemHMH BHMJI NOPTATHBHOIO YCTPOMCTBA 3KEKLHOHHOIO THIA [JIsi
MOJYYCHHUA OTHETYIALIEI0 reJis

[leapto dTOM mMyONMWKAUKM —SBISETCS TEOPETHYECKOE OOOCHOBAaHHE
3 (HEKTUBHOCTH PKEKITMOHHOTO CIIOC00a MoJaun reeo0pa3yonuxX CUCTEM TpU
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JUKBUJAIMM  TOXApOB  Ha  HedremepepabaTyrOmMX  KOMIUIEKCAX U
He(pTeHAMMBHUX TaHKepaX. JlaHHOE€ TEXHUYECKOE€ PpEIICHHE T03BOJISIET
npumenaTh ['OC npu JUKBUAALIMM TOXKApPOB C MOMOULIBIO IITATHOM MOXapHOU
TEXHUKHU.

JIUTEPATYPA

1. CaBuenko A.B. Teoperuueckoe 000OCHOBaHHE UCIOJIB30BaHUS Teje00-
pa3ymoIIMX CUCTEM JJISl OXJIAXKJIEHUS CTEHOK pe3epByapoB U LIUCTEPH C YIIEBO-
J0pOJaMH OT TETUIOBOTO BoznercTBus moxapa / A.B. CaBuenko, O.A. Octpo-
Bepx, A.C. Xonomusriii // [Ipobaemsr moxkapHoit 6e3onmacHoctr: CO. Hayd. Tp. —
Xapbkos, 2015. — Beim. 37. — C.191 — 195.

2. CaBuenko A.B. Texuuueckas peanu3aiisi KOHIETLUU HCTOIb30BAHUS
reneo0pa3yroMX CUCTEM IS 3aIUTHI [IUCTEPH C HEPTENPOIYyKTaMH OT TEIIo-
BOro BozzaeicTBus noxapa / A.B. CaBuenko, A.E. bacmanos, O.A. OcTtpoBepx //
[Tpo6semsl noxkapHoi 6e3onacHoctu: CO. Hayd. Tp. — XapbkoB, HYII3V, 2018.—
Breimn. 43. — C. 146 — 155.
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VIIK 504.05

BU3HAYEHHSA !(OMHJIEKCHOi BE3INEKN BUCOKO PU3UKOBHUX
KOHCTPYKUIN 3A KPUTEPISAMHU IPUUMHATHUX I KEPOBAHUX
PU3UKIB

A3apoe C.Il., 0.Mm.H., C.H.C.
Epemenko C.AZ., K.M.H., O0U.
Jeemepoes O.A3., K.mM.H., C.H.C.
Illeeuenko P.Ig., O.M.H., C.H.C.
Hlepoax C.C. xm.m., oouy.
Mawikos BiKmop4
1IHcmumym a0eprux oocnioxncenv HAH Ykpainu, Kuis, Ykpaina
2]Hcmumym 0epIHCaBHO20 YNPABTIHHI MA HAYKOBUX OOCTIOJCEHb 3 YusiibHoeo 3axucmy, Kuis, Ykpaina
3Hab;i0Haﬂme? VHIgepcumem yusiivHo2o 3axucmy Yxpainu, Xapkie, Ykpaina
43/Hi66pcumem L. E. [lypruna, Yexia

Po3BUTOK MpakTUYHO BCiX IMO3AIITAaTHUX CUTYyallll Ha 00JIaJIHAHHI TOYH-
HA€ETHCA 3 MOLIKOKEHb MOT0 HECYUUX €JIEMEHTIB (pyHHYBaHHs, 1e(QOpMyBaHH,
PO3YIIILHEHA, BTpaTa CTIHKOCTI), TO B MPOIIEC] aHAII3y HOTO CTaHy, BKJIIOYAIOUH
MOTOYHI XapaKTEPUCTUKU MILMHOCTI 1 pecypcy, MIJISAratoTh 0OOB'SI3KOBOMY BH-
3HAQYEHHIO MaKCUMaJbHUX (GMax, emax, tmax) 1 aMIiTyJHuX 3Ha4yeHb (c4a, €a,
ta) 6a30BUX MapaMeTpiB 3aBAHTAXKEHOCTI IUX €JIEMEHTIB — JIOKAJIbHUX 1 HOMIHA-
JBHUX HANpYyT, AepopMalliif, TeMIepaTyp, a TaKOXK BIANOBIIHI [IbOMY CTaHy Me-
XaHIYHI BJIACTUBOCTI MaTepialy po3rJsiHyTO B [1].

Kputepiansnumu nmapamerpamu 1e(OPMOBAHHOCTI 1 MIITHOCTI KOHCTPYKIIIH-
HUX MarepiaiB B IIbOMY BUTAJIKY € TaKl CTaHAAPTHI XapaKTEPUCTUKU MEXaHIUHUX
BJIACTUBOCTEH Marepiaiy, Ik MOIyJIb MPYKHOCTI E, Meka TeKy4ocCTi OT 1 Mexa Mill-
HOCTI OB. Y 1IbOMY BUTIQJIKy Ha OCHOBI BIATIOBIHUX PIBHSHB CTaHY 1 KpUTEPIabHIX
3aJIeKHOCTEH JIOCSATHEHHS TPAaHUYHUX CTaHIB OyaytoThCs 6a30B1 alrOPUTMH, PO3pa-
XYHKOBI PIBHSIHHS 1 CHCTEMa 3amaciB JJisi OOTPYHTYBaHHSI MIIHOCTI, PECypCy Ta
0€e3MeKH aHaJII30BaHOr0 YCTaTKyBaHHS HA OCHOBI KOHIIETILIIT pU3HKY [2].

OuiHioBaHHS HEOE3MEeKU BKIIOYAE BUBHAUYECHHS MMOBIPHOCTI ii MOSIBY, a Ta-
KO PO3IJIAJl HACHIJKIB, 10 SAKUX BOHAa MOXE MPU3BECTU (CEPHO3HICTH TPaBM,
MOIIKO/I)KEHb CUCTEM, HA3eMHHUX 00'€KTIB 1 iHIIE. Pe3ynbrati (yHAaMEHTaIbHUX
1 IPUKIAJIHUX JOCTIIKEHb 3 MPOOJIEM TEXHOTEHHOI O€3MEeKU Ta PU3UKIB € OCHO-
BOIO MEPEXOy BIJ TPaAMLIMHUX METOIIB 1 CHCTEM BU3HAUEHHA IITATHUX 1 Ipa-
HuyHuX ctaHiB [THO 3a kpuTepisiMu MITHOCTI, pecypcy Ta HaJIMHOCTI 10 HOBHX
NEPCIEKTUBHUX METOJIB OLIIHKK PU3MKIB YIpaBliHHA HUMU. HeoOxinHe BU3Ha-
YeHHsI Ta 3a0e3MeueHHs] KOMIUIEKCHOI Oe3MeKH 1 3aXUIICHOCTI YCTaTKYBaHHSA 1
BHCOKO PU3MKOBUX KOHCTPYKIIIN 32 KPUTEPISIMU MPUHHATHUX 1 KEPOBAHUX PHU3H-
KiB. B SIKOCTI KOHCTPYKIITHOTO MaTepialy po3MIsiIa€ThbCsl HaWOIIBII PO3MOBCIO-
JOKEeH1 301pHO-MOHOJIITHI TIEPEKPUTTSI.

Sk Bi1OMO, B Mpolieci eKCIuTyaTallii MOTeHI1IITHO HeOe3neyHnX 00’ €KTIB Bi-
N0YyBa€THCSI HAKOMIMYCHHSI YIIKOHKEHD 3a JESKOI0 TPAEKTOPIi, siIka BU3ZHAYAETHCSA
1CTOpi€I0 HaBaHTaKEHHS. PiBeHb MOMIKOHKEHHS OI[IHIOETHCS BIJIHOCHUM YHCIIOM
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[MKJIIB HABAaHTAKEHHS (BTOMAa) a00 BITHOCHOIO HAKOTMYEHOK TUTACTHYHOIO JIe-
dbopmartiero (TpuBayie CTAaTUIHE HABAHTAXKEHHS, TIOB3YYICTh).

TakuM ynHOM, piBEeHb PU3UKY JUIA OLIHKHU CTaHy O€3MEeKH MOTEHIIIITHO He-
0e3mevHOr0 00’ €KTY BU3HAYAETHCS K IMOBIpPHICHA Mipa BUHUKHEHHS TE€XHOTCH-
HUX a00 MPUPOIHUX SBHIL, SKI CYIPOBOKYIOTHCS (POPMYBaHHSIM 1 JI€I0 IIKiJ-
JMBUX YMHHUKIB, @ TAKOK HAHECEHOTO MPHU I[bOMY COIIATbHOTO, €KOJOTTYHOTO,
€KOHOMIYHOI'O Ta 1HIINX BU/IB 30UTKIB.

JITEPATYPA
1. Azapos C.I., Cunopenko B.JI. Anani3 6e3neku MOTEHIIHHO Hebe3eu-
Hux o0’extiB // HaykoBo — TtexHiunuii >xypHan «TEXHOT'EHHO -
EKOJIOI'TYHA BE3IIEKA». 2017. Ne 1. —.C. 3 — 7.
2. O.C. 3anynaii, C.1. AzapoB «Po3poOka MeT010/10r1i aHalli3y CUCTEMHUX
PUBHKIB MiJ Yac eKCIUTyaTtailii 00’€KTIB MiJBUIIECHOT €KOJIOTIYHOI HEOe3MEeKn»,

HaykoBe nepiognuHe BuaanHs «CHCTEMH YNpPaBIIHHS, HaBirauii Ta 3B SA3KYy»,
2017, Bumyck 1(41). — C. 132 — 134,
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AHAJII3 ICHYIOUHUX CIIOCOBIB OCAJIZKEHHSA ITNJTY

Aumowkin O.A., suxn. kag.
bapoian P.O., cmyoenm
Hayionanvnuii ynisepcumem yuginbnoeo 3axucmy Yxpainu, Xapxis, Ykpaina

[TosiBa muiy y MOBITPI — 1€ HOpMaJbHE SIBUIIE 51 6araTb0X TEXHOJO-
rYHUX TpoleciB (IepeBooOpoOKa, BUTOTOBICHHS KOMOIKOPMiB, BUIOOYTOK
KOpUCHHUX KomajiuH Ta iH.). [losgBa y moBiTpi ApiOHUX TBEpAMX YACTOK, MO —
nepuie, MOripilye YMOBH Ipali 1 MOXe MPU3BECTH 0 MOSBU y MEPCOHATY
XPOHIYHUX 3aXBOPIOBAaHb OpraHiB JUXaHHS (OPOHXIT, CHIIIKO3, TyOepKyJIbo3
Ta iH.). A Mo — Japyre, MeBHA KOHILEHTPAIlis TOPIOYOTO MUY y MOBITPI MOXKE
CIIPOBOKYBAaTH BUHUKHEHHS BUOYXY, SIKUH, BIJIMOBIIHO, TPU3BEE 10 3HAUYHUX
MatepiaJlbHUX BTpaT, a MOXe 1 J0 3arubeni mronaeit. KpiMm Toro ocajkeHHs
Uy HAa TEXHOJIOTIYHOMY OOJIaIHAaHHI MOKE 3alIKOJIUTH HOoTO poOOTi, BUBEC-
TH Horo 3 naay. ToMy MUTaHHIO ONEPEPKEHHSI MOSIBU MY y MOBITPI1 1 Ome-
pPAaTUBHOMY 3MEHIIECHHIO HOr0 KOHIICHTpaIllli Ha MPOMHCIOBUX 00’€KTax Io-
BUHHA MPUILIIATUCS 0COOJIMBA yBara.

[cHYIOTB eK1TbKa CIIOCO0IB OCaKEHHS APIOHOAUCTIIEPCHOTO TTHITY:

— MEXaHIYHHI;

— BOJIOTHH;

— YJIBTPa3ByKOBUH;

— EJICKTPOMAarHiTHUM.

MexaHiuHM coci0 OcaJKEHHS € HAaHOUIbIIl PO3MOBCIOIKEHUM Ta IIHPO-
KO 3acTocoBaHuM. PeanizyeTbcs BiH B CTallioHapHUX ab0 MOOLITBHUX CHCTEMax
BEHTUJIAIT Ta acmipaiiii. MoO1IbHI cucTeMu oca/pKeHHs (YJIOBJICHHS) MHJIO Ma-
I0Th, SIK MPABUJIO, HEBEJIHMKY MPOJYKTHBHICTH TOMY BHUKOPHCTOBYIOTHCS y He-
CKJIQJTHUX YMOBAaX MPU MAJIUX KOHIIEHTPAIIAX MUy, a0 JIJIsl MOKpaIIEeHHS CTaHy
Ha JIOKaJapHIM AinsHI. CTallioHapHI CUCTEMH BEHTWJIALII Ta acmipaliii MOXyTh
MaTH 3HAYHY MOTYKHICTh 1 OYMIIYBAaTH TOBITPS BiJ 3HAYHUX KOHIICHTpALIHA MH-
ny. Ane obnagHaHHS 00’ €KTY TAaKUMH CHCTEeMaMHu NOTpedye 3HAYHMX BUTpAT 3a
npuadaHHs 00JIalHaHHA Ta MOHTaxH1 poOoTH. KpiM TOoro He 3aBX1Iu € MOXKIIH-
BICTh 3MOHTYBATH TaKy CHCTEMY Ha BXK€ (PYHKI[IOHYIOUOMY 00’ €KTI 13 — 3a HE0O-
X1HOCTI MPOKJIaaHHsI OBITPOMPOBO/IIB 3HAYHOTO JIIaMETPYy.

[TpunIun poboTH anapaTiB BOJIOTOTO OYHUIICHHS TOJISATAE B TOMY, IO TTH-
JIOB1 YACTUHKH MPUBOJIATH Y KOHTAKT 3 PIAMHOIO, sIKa BUAAISETHCA 3 arapary pa-
30M 3 mioM. [t migBuiieHHs e)eKTUBHOCTI OYUINEHHS PiJIMHA TIOJIAl0Th y BH-
Il TyMaHy abo Benukux Opu3ok. [Ipu Takomy migxo/i mioma KOHTaKTy BOJIO-
TMX 9aCTOK 3 MHJIOM 3pOocTac 1 «eeKkTuBHA poOoya riomay 30utbiryeThes. [Ipu
1IbOMY APiOHI Kparuti 37UBAIOTHCS 3 OUTHIIMMHM, X Maca 30UIbIITYEThCS 1 MBU-
KICTh OCIJaHHS SIKUX Ha0araTo BUIILIE.

B ocHOBY po00TH yNbTpa3ByKOBHUX METOMAIB OCA/PKCHHS MUY MOKJIaJcHa
CIIPOMOXHICTh aKyCTHYHHX TIOJIIB TIPUCKOPIOBATH KOATYJIAIIIO (361HBH_ICHH$I mia-
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METpy) 4acTOK Iity. BinmoBigHO 301IbIIy€eThCS X Maca 1 MPUCKOPIOETHCS IIBU-
AKICTh 1X OCa/JKEHHS HaBiTh 0€3 JOJATKOBUX 3yCHJIb, a JIMIIE 3aBISKH BIUIHBY
CHJI 36MHOTO TsDKiHHSA. [[pOMy HampsiMKy mpucBsiaeHo Oarato pooir [1, 2 Ta iH.].
JlJis IPUCKOPEHHS MPOLIECY OCAHKEHHS MPOTMOHYETHCA 3a JOMOMOIOI0 YIbTpas-
BYKOBOT'O 1HTQJISITOPA BBOAWTH B CEPEAOBHINE, SIKE HEOOXITHO OYMCTUTH BiJ IMH-
Ty, piauHy (Hampukiaa, 3BUYaiiHy BOJy) y BUIIISLIL ApiOHOTO aepozomto. Lle mo-
3BOJIMTH HA0AraTo mBHUIIIE 1 €)EeKTUBHIIIE 0CaKyBaTH 3a0pyAHEHHS PO3MipaMu
OMM3bKO MIKpOHA 1 MeHIIe. €11He 00MEeXEHHsI Ha BUKOPUCTAHHS PIAUHH MPH
YABTPa3ByKOBOMY OCAKEHHI — MOXJIMBICTh XIMIYHO1 B3a€eMOii pIIMHU U
nuny. Ponb ynbTpa3BykKoBOTO BHUIIPOMIHIOBaHHS B LIbOMY IPOIIECI, 3 OAHOTO
00Ky, B CTBOPEHHI TaK 3BaHOTO aKyCTHYHOTO BITPY 1 3ayBaHHI1 APiIOHOTO MU-
7y, @ 3 1HIIOTO — BiH «3TaHs€» YaCTKU B 00JaCTi MyYHOCTEH XBUIIb, A€ Ppak-
ii MIBUAKO 3JUMAIOTHCS, CTAIOTh BEJIMKHWMH, BaXKUMHU 1 BHUIMAJAIOTh B 0Caj
i J1€I0 CUJI TpaBiTarlii.

[Ile omuH 3 BiAOMHX CIIOCOOIB OCaIXKEHHSI a€pO30JIiB, B TOMY YHUCII1 IIKI-
JUBUX 1 HEOE3MEUYHMX, 3aCHOBAHMN Ha 3aCTOCYBAaHHI eNeKTpuyHOro nojis. Ilpu
bOMY €(EKTUBHICTh BIUIUBY E€JIEKTPUYHOIO IOJISI HA aepo30Jl PI3HUX (PIZHUKO —
XIMIYHHUX BJIACTUBOCTEH 1 JUCIIEPCHOCTI MOXe OYTH pi3Ha.

OcamKeHHs 3BaXKEHUX B ra3l TBEPAMX YaCTOK MiJ JII€I0 €JIEKTPUYHOIrO MOo-
JIs Ma€ TepeBary B MOPIBHSIHHI 3 THIIMMU crioco0aMu ocajpkeHHs. Jlist enexkTpuy-
HOTO TOJISL Ha 3aps/IP)KEHY YaCTKY BU3HAYA€ThCS BEIMUYMHOIO ii €IEKTPUYHOTO 3a-
psany. [lpu enextpoocamkeHHI YaCTKaM HEBEJIMKUX PO3MIPIB BAAETHCA NEpEeaaTH
3HAYHUI EJIEKTPUYHUNA 3apsa] 1 3aBASKU I[bOMY 3J1HCHUTH MPOLEC OCAIKEHHS
Ay’e MaJMX YaCTUHOK, SIKMI HEMOKJIMBO MPOBECTH M1 JI€0 CHUIM TSHKIHHS 200
BIJILIEHTPOBOI CHJIH.

[Tpu mpoxo/KeHHI 10HI30BaHOTO MOTOKY Ta3y B €JNEKTPUYHOMY TMOJ MiX
JBOMA €JIEKTPOJaMH 3apsKeH1 YACTUHKU TIJ JI€I0 €JEKTPUYHOTO TOJs mepe-
MIIIYIOTBCS 0 MPOTHIICKHO 3apsKCHUX €JIeKTPOJIIB 1 ocilaiTh Ha HuX. [lpu
I[bOMY CIIOCTEPIraeThcs ciaabKe MiJCBIYCHHS ra3y HaBKOJO MPOBIAHHKA, SIKAN
HOCHUTb Ha3BYy KOPOHYIOUOTO efeKkTpoja. [oHu, 1m0 MaroTh TOM ke 3HaK, 110 1 KO-
POHYIOUMI €NIeKTPO/I, pyXatoThCs JI0 1HILIOT0, OCAIKYI0YOro eJIeKTPOY, KU 3a-
3BHYal 3'€JHAHUHN 3 IIO3UTUBHUM IIOJIFOCOM.

YacTtrHa MeXeIeKTPOIHOTO IPOCTOPY, 0 NPUIISTAE IO KOPOHYIOUOTO €IEKT-
POy, B siKiil BIIOyBa€ThCs yIapHa 10H13a1lis, HA3UBAETHCS KOPOHYIOUOM 00JIACTIO.

EdexTuBHICTh TaKOTO METOY OCAKEHHS MIJTY HATJISIIHO TPOLTIOCTPOBAHO B
OaraTb0Xx po0OOTaX SIK BITYM3HIHHX, TaK 1 3aKOPIOHHMX BUCHHUX [3 — 5 Ta iH.].

Takum 4rHOM, 1CHYIO 6arato MeTO/AiB OCaPKCHHSI TTUITY 3 YaCTKaMH Pi3HO-
ro po3Mipy, sIKIi MOXKYTh OYTH BHUKOPHCTAHI SIK aJbTEPHATHBA TPATUIIHHUM Me-
XaHIYHUM CTI0CO0aM OUYHUIIICHHS.
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VIIK 614.8

PO3B’SI3AHHS 3AJIAUI TPACYBAHHS HIJIEA®IB NOXKEXHOI
CUTHAJII3ALIIL 3 BAKOPUCTAHHSIM METO/IIB
MATEMATHUYHOI'O MOAEJIOBAHHA TA CYYACHHUX
IHPOI'PAMHUX IMTPOAYKTIB

Aumowkin O.A., suxi. kag.
Ilempenko /I. M., cmyoenm
Hayionanvnuu ynieepcumem yusinbroco saxucmy Ykpainu, Xapkis, Ykpaina

OpxHuM 3 eTamiB MPOEKTYBAaHHS CHCTEM IMOKEXKHOI CHTHaMI3aIlll € mpole-
nypa TpacyBaHHs nmiei@iB. [lix gac TpacyBaHHsS IpOTOBHX 3'€HAHb NUICH]IB
Ay’e BaXJIMBUM € BpaXyBaHHS TEXHIYHUX 0OMEXEHb, 110 MOB’s3aHi 3 0COOJINBO-
CTSIMU TIJIKIIOUYECHHS 10 KOHKPETHUX MPUHUMAIBLHO — KOHTPOJIBHUX MPHUIIAJIIB, Ta
THUX, K1 HAKJIQJAI0ThCcsl HOpMAaTUBHUME JokymeHTamH [ 1,2]. CydacHi nmpuitmaib-
HO-KOHTPOJIbHI MPUJIAIA TOKEKHOT CUTHAMI3a1lii MOKYTh MIATPUMYBATH JIBA TH-
a JiBa OCHOBHMX BUJIU APOTOBUX 3'€IHAHD — KUIBIIEBE 1 pajliajbHE.

3amaua ¢popMyBaHHs KUIbIEBOTO HUIeipy Moxe OyTu GopmarizoBaHa Mo-
xe OyTu chopMyiboBaHa SIK KJIACHUYHA 3ajjaya KOMIBOsKEpa, J00pe BioMa Bke
0arato pokKis.

Jl1st mpuMillieHb HEBEIMKOTO PO3MIpy Taka 3ajjaya Moxe OyTH po3B’si3aHa
TOYHUMHU METOJaMH — CIYHOI TUIONIMHHU, obiacTel 1 Mex Ta iH. [3]. Tak sk B pea-
JHHUX 33Jla4aX MPOEKTYBAaHHS CUCTEM IMOXKEKHOI CUTHAJI3aIll] KUIBKICTh MOXKEXk-
HUX CIOBINIYBAauiB MOXE€ CATaTH ACCATKIB IITYK, TO MaJOPO3MIpHI METOIU
pO3B’sI3aHHS HE 3aBXKJW 33J0BOJBHAIOTH IMMOTpedaM crokuBauiB. Jliis
PO3B’s3aHHS 3a7a4 KOMIBOSDKEpa BEJIMKUX PO3MIPHOCTEN po3poliieHo Oe3nid eB-
puctuyHuXx MetoAiB. Hanmpuknan, epextuBnuii «k-opt anroputm» [4].

Jl1st po3B’si3aHHS 337241 KOMIBOSDKEpa ICHY€E KIJIbKa MPOTPAMHUX TMAKETIB 3
BiIkpuTUM BuXiHUM Koja0M (TSP). BibHO goCTymHUM 1 TakuM, IO HIMPOKO
BUKOPUCTOBYETHCS, € makeT Concorde — Tounmii paxyBanbHUK 17151 TSP. Bin 3na-
THHM 3HAUTH ONTUMAJIBHI PO3B’s3KM 171 3aaa4 13 Maiike 100 000 By3miB [5, 6].
Buxinuuii kon C nnst Concorde OyB po3poOieHuit rpyroro i3 ceMu aBTOPIB 1 MO-
e OyTH 3aBaHTaXXEHHMM I akaJeMidyHuX mociimxkeHb. Concorde Takoxx Hamae
IHTEepaKTUBHUM rpadpiuHuil inTepdeiic nus Windows.

[le omun kox st po3e’s3ands TSP — maker Lin — Kernighan — Helsgaun
(LKH), po3po6nenuii Helsgaun [7]. ABTOp 3a0e3neuye onTHMIi30BaHy peaiiza-
1110 OpuriHaNbHOI eBpucTtuku Lin — Kernighan 1 po3mmuproe ii nekiibkoma cro-
cobamu. Xoua kog LKH 1 He peanizye TouHI MeTOAH, 3a HOTO JOIMOMOTO OTPH-
MaH1 ONTUMAaJIbHI TYpH A1 3a1a4 i3 10 85 000 By3namu.

3agauy noOyJ0BHU paiajibHOTO 3'€THAHHS MOJKHA TOJAaTH y BUTJIS/II Bapia-
HTa 3a/1a4l MapupyTu3ariii (6e3 moBepHEHHS JI0 CTAPTOBOI TOYKH), SAKIIO 1HTEPTI-
pETyBaTH TOYKH BCTAHOBJICHHS IMOXEKHUX CIOBIIYBadiB SK IMYHKTH JOCTABKH 3
noTpeOo1o B 1 OIMHULIIO BaHTaXKY ¥ OOMEXHUTH BaHTAKOMIAHOMHICTh TPAHCIIOP-
Ty MaKCUMaJIbHOIO KUTHKICTIO JATYHKIB y Ttk ]i (y BIAMOBITHOCTI 3 HOPMATUB-
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HAMH Ta TEXHIYHHMH OOMEKEHHsSMH). ISl MbOTO JAOCHTH Mij Yac IMOCTaHOBKHU
3a/1a4l BUKOPUCTOBYBATU HECHMETPUUYHY MATPHUINIO BIJICTaHEH, y SKiH BCl BEJU-
YUHH JIOPIBHIOIOTH €BKJIIJIOBUM BIJCTaHIM MK TOYKaMH, KPIM €IMHOTO HYJbO-
BOT'O CTOBMIIS, III0 MICTUTB «BIJICTaH1» BiJ] IIEHTPIB KiJ1 10 TOUYKY MIOYATKY Tpac.

[[Iupoko mommupeHi aABa BUIbHI, HEKOMEPIIHI MPOTpaMHI MaKeTH IS
po3B’sizanHss VRP. Ilepmmii — ne VRP — Koa Ralphs 1 1. [8], mo BkimtoueHuit y
naker Symphony 3MIIIAHOTO I1JIOYHCENIBHOTO MPOTpaMyBaHHs 3 BIIKPUTUM BH-
X1JHUM KOJOM.

Hpyruit — e maker VRPH [9], 616mi0Teka eBpUCTHK 3 BIAKPUTUM BUXI1THUM
KOJIOM Ul TeHeparlii po3B’sI3KiB MpoOsIeM MapIIpyTh3allli TPAaHCIOPTHUX 3ac00iB
(VRP). IIporpamue 3a6e3neuendss VRPH mictuth y co6i: 6arato BioMUX €BPHCTHK
JUISL CTBOPEHHS ¥ TOJIIMIIEHHST MOKJIMBUX po3B’si3KiB [ist exk3eMiuisipiB VRP (Clarke
— Wright, two — opt, three — opt 1 T.iH), BAKOPHUCTOBYE METACBPUCTHKH, SIKi 3BUYAHO
MOXKYTh T€HEPYBATH TapHI PO3B’SI3KHU [T BEUKUX 33]1ad, 1110 MICTSATh COTHI KITIEHTIB,
y JIYeH1 CeKyH/U. 3a pe3yJibTaTaMu pO3B’si3aHHS JOOpE BUBUECHUX TECTOBUX 3a/1a4
OTpUMaHI1 MPOTPaMOI0 PO3B’A3KH 3BUUAIHO 3HAXOMATHCS Y MEXKax OHOTO ado JIBOX 3
HaOUTBII BIJOMUX PO3B’SA3KIB.

BuxopuctanHs BKa3aHUX MPOTrpaMHUX MPOIYKTIB J03BOJUTH CYTTEBO 3Me-
HIIUTH Yac pO3B’s3aHHS 3a/1aul TpaCyBaHHA ILIEH(DIB MOXKEKHOI CUTHa3amil. A
1€, BI/IMOBIJIHO, JO3BOJIUTh 3MEHIIIUTHA BUTPATH BJIACHUKIB 00’ €KTIB Ha OpraHiza-
1[I0 aBTOMATUYHOT'O MPOTUIIOKEKHOTO 3axXUCTy. [Ipy 11bOMy BIAMOBIAHICTH MPO-
€KTiB CHCTEM BUMOTraM HOPMAaTHUBHHUX JIOKYMEHTIB Oyjie 30epekKeHO.
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V]IK 614.841

HPOBJIEMHI IMTAHHSA ITPOTUIHHOXEXHOI'O
BOJAOIIOCTAYAHHSA BUCOTHUX BY/IUHKIB

Banno A.B., k.m.mh.
banno B.11.
TI'onikosa C.1O.
Ckopooazamuvko T.M.
Ykpaincokuii naykoso-0ocnionuu incmumym yuginvHozo 3axucmy, Kuis, Ykpaina

CucreMu BHYTPIIITHBOTO MPOTUIIOKEIKHOTO BOJOIIOCTAYaHHS BUCOTHHX OY-
JTVHKIB € OJTHIEIO 13 HAWBAXIMBIIIUX CHCTEM, 110 BXOJIUTH 10 KOMIUIEKCY MPOTH-
MO’KE)KHOTO 3aXUCTY BUCOTHUX TPOMAJICHKHUX Ta KUTIOBUX OynuHKIB. Ha choro-
HIIHIN JeHb, 0a30BUMH HOPMATUBHUMH JOKYMEHTaMHU, SIKI PETYJIOI0Th HOpMaTH-
BHO — IpaBOBE 3a0€3MEUYEHHs M1 Yac MPOEKTYBaHHS CHCTEM BHYTPIIIHBOIO IO-
KeXoraciHHs B YKpaiHi Ui TAKUX CIIOPY/I € JIepKaBHi OyaiBebHI HOpMu [ 1-2].

B 2019 poui Minperion Ykpainu yxBaius 3MiHy Nel o [1], sika 3Ha4HO
BIUTMHYJIA HA 1X AKICTh Ta J03BOJIWJIA BPETYIIOBATH 3HAYHY KIJIBKICTh PO301AKHOC-
Tell a00 HE TOYHOCTEHN TPaKTyBaHHS THX YM 1HIIMX BUMOT. Pa3oM 13 TuM, po3BU-
TOK OYJIIBEJIbHOI rajy3i, 30KpemMa BUCOTHOTO OyAIBHHUIITBA, CTBOPIOE MEPETYMOBU
100 MOJAJIBIIOr0 YAOCKOHAJIEHHS [1] Ta pO3BUTKY HOBOTO [2], BUMOTHU SIKUX €
00O0B’SI3KOBUMHU TI1J] YaCc MPOEKTYBAHHS BUCOTHHUX TPOMAJICHKUX Ta KUTJIOBHUX
OyJIMHKIB.

TakuM YMHOM, AOCIIJKEHHS] BUMOT BITUM3HSHHX OYJIBEILHUX HOPM Ta ix
BIUTUB Ha €(EKTUBHICTh (DYHKIIIOHYBAHHS CHCTEM BOJSHOTO TOXKEXOTACIHHS Y
BHUCOTHUX OYJIMHKAX € aKTYaJbHUM.

JI71st KUTIOBHUX, TPOMAJICHKUX, aIMIHICTPATUBHUX OYAMHKIB Ta BUPOOHU-
yux mianpueMcTB [1] nepenbayeHa HEOOX1IHICTh Ta YMOBU BJIAIITYBaHHS BHYT-
PIITHBOTO MPOTUIIOKEKHOTO BOJOIPOBOY Ta HEOOXITHOT KUIBKOCTI CTPYMEHIB B
KOXHY TOYKY MPUMIIICHHS Ha MOTpedu moxexoracinHg. KpiM Toro, myHKTOM
8.13 ¢ B SIKOCTI MEPBUHHUX 3aCO0IB MOXKEKOTACIHHS mepeadoadanocs B madi mo-
KEKHOTO KpaH — KOMILJIEKTY PO3MIIIEHHS TOJATKOBOTO TIOKEKHOTO KpaH — KOM-
IJICKTY JllaMeTpoM 25 MM Ta HEOOX1IHICTh OJHOYACHO IepeadadaTy Micre it
JIBOX PYYHUX BOTHETACHHKIB (KpIM JKUTIOBUX OynuHKIB). Pazom i3 1um, mia gac
po3poOku 3miau Nel B 2018 porri, gomymieHo noMuiiky B myHKT1 8.13 [1], ctoco-
BHO MOJIMBOCTI BUOOPY MK BJAIITYBAHHSM J0JIATKOBOTO TMOXEXHOTO KpaH —
KOMIUJIEKTY JiaMeTpoM 25 MM a0o0 nependadeHHs MICIs JUTsl IBOX BOTHETACHUKIB.
3a3HadyeHa MOMMJIKA CTBOPIOE MEPEAyMOBU (DAKTUYHOI BIJICYTHOCTI MEPBUHHHX
3aCc001B TIO’KEKOTACIHHS Ta MOXKJIMBOCTI HUMU KOPUCTYBATHUCS JTFOJSIM Ha TOYaT-
KOBOMY €Talll PO3BUTKY MOXKEXK1 J0 MPUOYTTS MOKEKHO — PATYBAIBHUX MIAPO3-
JI1B, @ TOMY OTpeOye HEBIAKIAIHOTO peaaryBaHHs.

Cepen mpo0IeMHUX TUTAaHb MPOTUIIOKEKHOTO BOJIONIOCTAYaHHS BUCOTHUX
OyIIMHKIB € MpoOjieMa TPaKTyBaHHS BUMOTH IOJIO 3allaCHUX Ta PETryJIIOI0UYnX
€MKOCTEH, BJIAIITYBAaHHS SIKUX XapaKTEPHO ISl 30HOBAHUX CHCTEM IMPOTHIIONKE-
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’KHOTO BOJIOMOCTA4YaHHS MOCHIJOBHOTO THUIly. BiAMOBIAHO [0 BHMOT IMYHKTY
15.10 [1] pe3epByapu Tpeba mependadaty y BiANOBITHOCTI 3 BUMOTaMH Ha 30B-
HIITHI Mepex1 Ta CIopyau BoaomnoctayaHHs. ToOTo, Ha ChOrOAHIIIHIN 1eHb [1]
HE MICTUTH MPSIMUX BUMOT IIOJ0 BJIAIITYBAHHS PE3€pPBYapiB 13 MPOTHIIOKEKHUM
3armacoM BOJIU B CepeArHi OyAiBeNb Ta CIIOPYH, a TAKOK BUMOT IIOAO iX KUTbKOC-
Ti. Tak BiamoBimHO 10 BUMOT MyHKTY 13.3.3 [3], KUTBKICTh MOXKEKHUX Pe3epBya-
piB abo BOJOIM MOBMHHA OyTH HE MEHILE JBOX, NMPH I[bOMY B KOKHOMY 3 HHUX
cmig 30epiratu 50 % 00'emy Boau Ha moxkexoracinas. ToOTo, BIATOBIIHO 10 BH-
mor myHkTy 15.10 [1], Ta 3 BpaxyBaHHSAM MOCHJIaHHS Ha [3], KIJIBKICTh MOXKEXK-
HUX pe3epByapiB, AKI HEOOXiTHO mepeadadaTd BCEPEAMHI BHCOTHOTO OYAMHKY
noBUHHA OyTH HE MeHIe ABOX. [IpoTe pa3oM i3 UM, MPOEKTAHTHU YACTO MOCH-
JAI0ThCS Ha cdepy 3acTOCyBaHHS BUMOT [3], SKi HE TOMUPIOETHCS HA MPOCKTY-
BaHHS BHYTPILIHBOTO MPOTUIIOKEKHOTO BOJOMPOBOY Ta HAMAararoThCsl OOIpyH-
TYyBaTH HEJOLIbHICTh BIAIITYBAaHHA IBOX PE3€pPBYapiB.

Bumora 11010 He0O0X1AHOCT1 BIAIITYBaHHS JIBOX PE3€pBYapiB, B KOKHOMY
13 sikux ciig 30epiratu 50 % 00'eMy BOAM Ha MOXKEKOTACIHHA JJI1 BUCOTHUX Oy-
JIUHKIB, HE € HOBOIO 1 TAKOX PETJIaMEHTY€EThCS PAAOM 3apyOiKHUX OyHiBEIbHHUX
HopM. Ha pucynky 1 naBeneno ¢oto 109 metpoBoro toprosoro uentpy Loy 3
¢yTO0IPHUM MOJieM Ha MOKpiBIl B Tokio (SAAnoHis) 001aqHaHOTO 1BOMA MOKEX-
HUMH PE3EpPBYaPAMU.

Puc. 1. ToprOBenbmm ueHTp oﬁnauﬂamm NMOKEeKHUMU pe3epByapaMn HA MOKPI-
BJi B Tokio

HasBHicTh ABOX pe3epByapiB MPOTUIIOKEKHOTO 3aracy BOAH 00JIaTHAHUX
MepeTOKaMHU Ta PO3PaXOBAaHUMHU HA MOKJIUBICTh BMICTUTH B Ce€0€ MPOTHUIIOXKE K-
HUU 3amac BOJU JTyOJIFOI0UOTO pe3epByapy, 3a0e3medye MOXKIMBICT OOCTYTOBY-
BaTU CUCTEMY MPOTUIIOKEKHOTO BOAOMOCTaYaHHs OY/iBJIl HE 3yNUHSIOUH ii eKc-
IUTyaTallilo, a TaKoXK JOCTYI Ta 0OCIyrOBYyBaHHsS CaMUX Pe3epByapiB BiAMNOBIIHO
710 ICHYIOUHX perjiaMeHTiB. Kpim Toro, BibHUH 3amac 00’eMy pe3epByapiB J0My-
CKa€ThCS BUKOPUCTOBYBATH B CHCTEMaxX 3BOPOTHOTO BOJOINOCTAaYaHHSI, HAKOITH-
YEeHHsI BOJU B TOJUHHU MIHIMaJIbHOTO BOJIOCTIOKHBAHHS Ta K OaKu aKyMyJsTOpU
JUTISL TEXHIYHUX TOTpeO, 30KpeMa MoJIUBY.
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TakuM YUHOM, JOCII/DKCHHS BHMOT BITYM3HSHUX Oy/iBelbHUX HOpM [1-3]
MOKa3ye HEOOXIIHICTh X MOAAJBIIOTO YAOCKOHAIEHHS, SIK B YaCTHHI MPaBHIBLHOTO
TPaKTyBaHHS OKPEMHUX BHUMOT, TaK 1 B YaCTHHI TOAAJIBIIOTO PO3BUTKY 3 BpaxyBaH-
HSIM Cy4YaCHHUX TeHJICHIIIH PO3BUTKY BUCOTHOTO Oy 1iBHHUIITBA.
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3ACTOCYBAHHS MYJbTUMEJIMHUX TPOIT'PAMHUMX 3ACOFBIB
JJIA NIITOTOBKU BIMCBKOBUX ®AXIBIIB MOXKEXKHOI'O
3AXUCTY

bapxamoe 1. B., sas. HayK.-00cio. 1ao.
Twpin B.O"., c.n.c. nayk.-docnio. nao.
Jlo3ko A.Al., M.H.C. HAYK.-00Ci0. 1ab.
Bykin M.IT., 3as. Kag.
Cmonoa B.AZ., Ccm. GUKIL.
Cesocmupanuuk C.MZ., cm. UK.
'Biiicorosuii incmumym maunkosux siticek HTY “XI11” Xapkie, Yxpaina
zHauiOHaﬂbHuﬁ VHIgepcumem YusiibHo2o 3axucmy Ykpainu, Xapkie, Ykpaina

JI71st cyTTE€BOTO MIJBUIIIEHHS €(PEKTUBHOCTI MIATOTOBKU BIMCHKOBHUX (haxXiB-
1B, MIJICHJICHHS E€MOIIITHOTO CIpHiIMaHHS HAaBYAJIbHOI 1H(pOpMallii, MOTHBAIl]
HaBUYaHHS BHACIIJOK MOJIMBOCTI CAMOKOHTPOJIIO, 1HAMBIAYaIbHOTO, nudepeH-
[[1HOBAHOTO MIXOy 3 PO3BUTKY IMPOIIECIB Mi3HABAILHOI MISUIBHOCTI Ta 3 METOIO
CTBOPEHHSI YMOB /i1 (JOPMYBaHHS HOBHUX 3HaHb, HABUYOK 1 BMiHb Ha MPAaKTHUII
MIPOBOJIUTH TMOINIYK 1 aHaJI13 Pi3HOMaHITHOI 1H(GOpMAaIIil JOULITEHO BIIPOBAIKYBATH
1HTEJIEKTyaJIbHI HaBYaJIbHI 1H(POpPMAIIiifHI CUCTEeMH, IHHOBAI[IITHI TEXHOJIOT1i, po-
3po0JIATH Ta BUKOPUCTOBYBATH MEPEIAOBI METOJIUKH, 10, Hapasi, HaJI3BUYAIHO
akTyaibHo [1, 2].

JlocBig 3acTOCyBaHHSI TEXHOJIOTII BIPTYallbHOI PEAJIbHOCTI Y OCBITHHOMY
IIpOIIeC] 3aKJIa/IiB BUIIOI OCBITH JI03BOJISIE 3HAYHO MiABUIIUTH €()EKTUBHICTD ITiI-
roToBKH (haxiBIliB BIHCHKOBO — TEXHIYHHUX CIIemiaabHOCTeH. ParioHansHuM mij-
XOJIOM MIOJI0 BIPOBAKEHHS 1HHOBAIIMHUX TEXHOJOT1A HaBYAHHS € BUKOPHC-
TaHHS CTIOCO0Y IHTEPAKTUBHO — MYJIbTUMEIIMTHOTO CAMOHABYAHHS 32 JJOTIOMOTOI0
MYJIBTEMEIIHOTO MPOTPAMHOTO KOMITJIEKCY JJISl TIATOTOBKH OOCITYT MOMXKEKHHIX
aBTOMOOLTIB [3-5].

Po3po0nenuii nporpaMHuii KOMILIEKC Ma€ MOAYIbHUN MPUHIUI TOOYAO0BH
(puc. 1).

KoxxeH Moaynb Mae TeMaTHMYHE HAMOBHEHHS Ta 3a0e3ledye peanizailito
cnenupiuHoro Ha0Opy (QPYHKUINA 3 BIAMOBIAHMUM MYJBTHUMEIIMHUM KOHTEHTOM:
JTIOKYMEHTH; CXEMHU; BiJieo, aHiMaIlii; “3D” Typu.

ABTOpaMu BUpPILIEH] TaKl 3aBAaHHS:

IHTEPAKTUBHO — MYJIbTUMEIIHE CaMOHABYaHHSA KOPHUCTYBayiB 3[1HCHIOE
nepeavyy AUAAKTUYHOTO MaTepiandy, pO3MIIIEHOTO B €JICKTPOHHOMY BHUIJISII Ha
CepBepi IEHTPY HABYAHHS 3 BUKOPUCTAHHSAM Mepexi [HrepHer, Hampukian Ko-
ManyBaHHs Cuit miarpumku 30poitHux Cun Ykpainu;

HAsSBHICTh 3BOPOTHOTO 3B’SI3Ky KOPHCTYBadiB 3 IIEHTPOM HaBYaHHS 3a pa-
XYHOK TOB1JIOMJIEHb Ta MPOBEJAEHHS TPEHIHTY;

MO/TaBaHHS HABYAJILHOTO MaTepialy HaBYAJIbLHUMH MOIYJISIMU B €JIEKTPOH-
Hiii Bepcli. KoxeH 3 HaBYagbHUX MOJYJIIB BUKOHAHO 3 MOKJIMBICTIO Bi3yasi3allii;
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nepeadadyeHo BUKIIAJACHHS KOHKPETHOI TEMHU Y BUIJISIL 3allUCy Ta HAJaHHS
JOCTYIY 0 HAaBYAJBbHUX MOJYJIIB Ha KOMIT IOT€p KOPHUCTyBaya 3 LIEHTPY HaBYaH-
HS 32 IHAUBIAYaTbHUM KOJIOM JTOCTYILY;

3MIACHEHO OMNEpaTHBHE OHOBJIEHHSA Oa3u 3HaHb Ta yMIHb Ha CepBepi
LEHTPY HaBYAHHS;

peariz3oBaHO HEHUPOHOMOIIOHY MEpPEeXy CaMOHABUaHHS, IO JTO3BOJISIE BHU-
KOPHCTOBYBATH JIOCBiJ] KOPUCTYBauiB, JTEMOHCTpAIlI0 aHIMAI[IHHUX Ta BiIEO —
¢parmeHTiB, BKIIOYHO “3D” BipTyaiabHHUX TYpiB;

3aCTOCOBaHI JIOKaJIbHI MepexXi [HTepHeTy 13 BUKOPUCTAHHSIM CTaI[lOHAPHUX
abo moOimpHUX JeBaiiciB (Device) 3 MOKIMBOCTAMH CaMOHABYAHHSA Y PEKUMI
“on/off — line”.

o B B . :
I'Io»(exmifnyaa...
4 N !

"W

W

Puc. 1. 3aranbHuii BUIJIsiA MyJIbTHMEAIHHOT0 IPOrPaMHOI0 KOMILIEKCY

BukopucTaHHs cydyacHUX MEpPEKEBHX BeO — CEpBICIB Ta MYJIbTUMEIIMHUX
TEXHOJIOT1 B OCBITHBOMY MPOLECI TPYHTY€EThCS HA Mapagurmi BIAKPUTOTO Ta pi-
BHOT'O JIOCTYITY /10 SIKICHOT OCBITH. Ba)KTMBUM €TaroM y po3BUTKY 1H(POpMALIITHO
— KOMYHIKallIHUX TEXHOJIOTIH B enoxy iH(GopMaliitHOro CycnijabCTBa cTajia mo-
sABa MYJIbTUMEAIMHUX TEXHOJOTH, CEPEeOBHUIL 1 TPOrpaMHUX 3ac001B, 5Kl peab-
HO BIPOBAIKYIOTHCA Y OCBITHIN IIpOLIEC.
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YAK: 351:347.132.15

OPT'AHIBAIIIS B3AEMO/III Y HABBUYAMHUX CUTYALISIX

benikoea K.I'., xk.m.n., c.H.c.
Ilomepsaiiko C.IL., K.6ilicbK.H., 00Y.
Hayroeuii 6i00in Incmumymy depoicasioo ynpaeininua y cghepi yusinorozo 3axucmy, Kuis, Vkpaina

AHani3 CTaTUCTUKM BUHMKHEHHS HAA3BUYAHHUX cuUTyaliil B Ykpaini 3a
OCTaHHI JIBa POKH CBITYHUTH IPO Te, IO iX KUIbKiCcTh 30UmbmmIack Ha 14 % (128
HC y 2018 pomi, 146 —y 2019), mpu bOMy KiJTBKOCTI TTOCTPAXKIATHUX 301IBIITH-
jachk Ha 78 %, a 3arnonux — Ha 18,5 %.

B Takux ymoBax Ha OpraHu JIep:KaBHOTO YIPaBIiHHA y cdepl MUBLILHOTO
3aXMCTY TOKJIAMAOTHCS 3aBAAHHS MO0 31HCHEHHS KOMIUIEKCY 3aXOliB 13 pea-
CKJIaJIHICTh ITUX 3aBJIaHb BUMAarae IiJIBUIYBaTH €()EKTUBHICTh (DYHKITIOHYBaHHS
OprasiB JIep>KaBHOTO YIIPaBIIHHS J0 PIBHA, 110 3a0€3Meuye 1X BUKOHAHHS.

Opnak, aHaii3 JOCBIAY AISUTBHOCTI OpPraHiB JEPKaBHOTO YIPaBJIIHHS Ta
HIIPO31IIB IIUBIIBHOTO 3aXHUCTY CBIUMTH PO TE, IO YaCTIIIE Ma€ MiCle He-
y3TOJKEHICTh iX /1M MijJ yac BUKOHAHHS 3aBJaHb 3a MPU3HAYECHHAM. TakuM 4u-
HOM, iCHY€ TIpo0iema, sika MoJISIrae y ToMy, 10 MUTaHHSIM OpraHi3ailli B3aeMoIii
MK CUJIaMH, 110 BUKOHYIOTH 3aBAaHHS, Ta il iHpopMaliiiHoMy 3a0e3MeUYeHHIO
NPUAUIAETHCA HEJJOCTATHHO YBarH.

AHaJi3 3MICTy KEpIBHUX JOKYMEHTIB Ta HAYKOBUX Ipallb CBIIYUTH MPO TE,
10 KEPIBHUK 3 JIKBiAAIlll Ha/3BUYAHOI cuTyarllli Oyaye cBOO poOOTy Iij 4yac
oprati3allii BUKOHaHHS 3aBJaHb y MEeBHIN MOCTITOBHOCTI. AJle, OJHUM 13 HaiiBa-
YKJITUBIIINX 3aXO1B, III0 HUM BHUKOHYETHCS, € OpraHi3allis B3aeMo/Iii Mk opraHa-
MU YIIPaBJiHHS, OPTaHI3alliIMHU Ta CHJIAMH ITUBUILHOTO 3aXHUCTY, 110 3a7Ty4al0Th-
cs1 o Ti mikBigarii [1-4].

Bigomo, 110 siKicHe BUKOHAHHS 3aBJIaHb OpraHaMHU yMNPaBJIIHHS Ta CHJIaMHU
IIMBUTPHOTO 3aXWCTy, 1HIIUMHU IMAPO3AUIaMH, IO 3adydaroThCs A0 JIKBimamii
HaJ3BUYAWHOI CUTYyallii, MOke OyTH 3a0e3medeHo y ToMy pasi, sKio Oyjae opra-
HI30BaHO TICHY Ta MOCTIAHY B3a€EMOJIII0 M’k HUMH.

BaxxnuBo BiAMITUTH, IO OpraHizaiis B3aeMOIi 3IHCHIOETHCS HE JIUIIE
MiJl Yac MIATOTOBKHU, ajie¢ 1 B XOJil BUKOHAHHS 3aBJaHb, SIKIIO BHACTIAOK PI3KHUX
3MiH OOCTAaHOBKM paHillle BCTAHOBJICHUI MOPSIIOK B3a€EMOJIiI HE BIJIMOBIAAE pea-
nigM. B xoai nikBigarii Ha3BUYaiHOI CUTYyallll B3a€MO/1sl TOBUHHA O€3MepepBHO
MIATPUMYBATHCH, a Y pa3l ii OPYIIEHHS — HETaHO B1JHOBJIFOBATHUCH.

Ha namy gymKy, OCHOBHUM 3MICTOM B3a€MOJIIi € y3rOJKEHICTh Al yCiX
IipO3UTIB, 110 OepyTh y4acTh Y JIKBIAAIlll HAA3BUYANHOI cUTYaIlli, AKa Jocsra-
€ThCA, Y TEpIIy Yepry, B IHTepecax TUX MIJAPO3JAUIB, IO JIIOTh Ha TOJOBHOMY
HANpsIMKY 1 BUKOHYIOTh HaWOLIbII BaXKJIMBI 3aBlaHHs. KpiM TOro, y3roipKeHHs
3yCWJIb YCIX CHJI 1 3ac001B Mae€ 31MCHIOBATUCS 3a 3aBAaHHSIMU, HaIpsiMaMmu, pa-
JMOHAMU, 9acoM 1 cnoco0aMu BUKOHAHHS 3aBJIaHb.

[TocnioBHICTh BUKOHAHHS 3aXO/1IB KEpIBHUKA OpraHy yMHpaBJIiHHS Y Haj-

.................................................................................................................................................... PEYTTTILLLLY
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3BUYAMHUX CHUTYaIlisiX, 13 BU3HAYCHHSM IMUTAaHb OpraHizamii B3aeMomii M0 mpo-
MOHYETHCSI:

— 3’4COBY€ 3MIHM B OOCTAHOBIII Ta MOJIHMBHUH XapakTep PO3BUTKY Hal-
3BUYANHOI CUTYAIlil;

— BHU3HAUa€ MepIIOYeproBi 3aX0A1, YMOBU OpraHi3allii B3aeEMoIii;

— Bi/IJIa€ OMEPEIHI PO3NOPSAKEHHS, B T.4. 3 OCHOBHUX MUTaHb B3a€MO/II1;

— OLIIHIOE 00CTaHOBKY, HaMi4a€e 3aX0/IM 3 OpraHi3allii B3aeMo/Iii;

— MpuiMae PIlICHHS, BU3HAYAE 3aX0/I1 3 OpraHi3allii B3aEMO/Iii;

— JIOBOJUTH 3aBAAHHS JI0 MiJJICTINX, B T.4. 3 IUTaHb B3a€MOIII;

— OpraHi3oBYy€ B3a€MO/II0, 3a0€3MEUCHHS, YIIPaBIiHHS, KOHTPOJb;

— YTOYHIOE PIIIICHHS B XO/Il BUKOHAHHS 3aBJIaHb, TUTAaHHS B3a€MO/IIi;

— BIJIHOBITIOE B3a€MOJIII0 Y pa3i HOro MOpyIIEeHHS ITiJ] YaC BUKOHAHHS 3aB/1aHb.

AHani3 HayKOBOi JIiTepaTypy CBIMYUTH MPO TE, IO OPTaHi3aIlis B3a€MOil
MDK MIAPO3JAUIaMH MOXE 31ACHIOBATUCS METOJOM BiJiJIadui PO3MOPSIKEHb Kepi-
BHUKOM POOIT 3 JIKBIJalli HaI3BUYaHOI CUTYaIlli 800 METOJIOM OTPUMAaHHS J0-
MOBIJEH BIJl KEPIBHUKIB PATYBaJIbHUX MIAPO3IALUIIB MPO Aii CBOrO MIAPO3AULY 3
peanizalii moCcTaBJICHUX 3aBJaHb [5].

BucnoBok. BBakaemo, 1110 B yMOBax OOMEXEHOr0 4acy yINOBHOBa)KEHHI
KEpIBHUK, 3a3BUYail, OpraHi3oBy€ B3a€EMOJII0 METOAOM BIJaul MIJIETIUM
HEOOXITHUX PpO3MOPSIKEHb, B SKHUX Y3rOJKYE iX 3yCHIUIA 3a HAWOUIbII
BIPOT1IHUMH CLIEHAPIAMH PO3BUTKY HAJI3BUYAITHOI CUTYaIlli.

3a HassBHOCTI JOCTAaTHHOTO YacCy MOX€E 3aCTOCOBYBATHCS METOJ OTPUMAaHHS
JOTIOBIZICH Ta PO3TIISAAY OCHOBHUX €Mi30/11B MOXKJIMBOTO PO3BUTKY HAA3BUYANHOI
CHUTYaIIi1 13 3aCTyXOBYBaHHSM JIOTIOBIJICH MIUIETIINX MPO BUKOPUCTAHHS HASIBHUX
y HUX cuia 1 3aco0iB. Ilpu 1poMy, NMUTaHHS B3a€EMOJIi BIANPALBOBYIOTHCS 3
ypaxyBaHHAM HaWOUIbII MMOBIPHOIO PO3BUTKY OOCTAHOBKM B MalOyTHBOMY 1
THUX YCKJIaJHCHB, III0 MOXYTh BUHUKHYTH. BianpaltoBaHHs MUTaHb Y3TOHKEHOTO
3aCTOCYBaHHS CHJI 1 3ac00IB y KOXXHOMY 3 €Mi30/iB, L0 PO3IISIAI0ThCA,
MOYMHAETHCS, K MPaBUJIO, 3 THX MIAPO3ILIIB, B 1HTEpecax SKUX 31HCHIOETHCA
B3a€EMO/IIS.

Kpim Toro, BBa)kaemo, 110 MOKE 3aCTOCOBYBATHCSl CUTYALlIMHHI METOJ
opraHizaiii B3a€MOlli, II0 TMPOMOHYETHCH, CYTHICTh SKOTO TIOJISTaE Yy
KOMOIHOBAaHOMY 3aCTOCYBaHHI BHWINEBKAa3aHUX METOMIB Yy 3aJeKHOCTI BiJl
XapakTepy, 00ciary poOiT Ta HasBHOTO Yacy Ha iX OpraHi3aifiio Ta MPOBEICHHS.
[Ipu 1bOMy, KEpiBHUK 3aCTOCOBY€E €JIIEMEHTH METOJIY OTPUMAaHHS JOTOBIACH Ta
pO3IJIAlY MOMKJIMBUX CIIEHApIiB PO3BUTKY HAJA3BUYAMHOI CHUTyaIll Mpu
Y3TOJDKEHHI I MDK MAPO3iIaMHu Tl 9ac BUKOHAHHS HAWOUIBIN CKIIATHUX
3aBIaHb.
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METO/I YYETA BJIUSHUS JE®EKTOB CBAPHOT' O LIIBA
HA OTHECTOMKOCTDB CTAJIBHOM BAJIKH

Bacunvuenxo A.Bl., K.M.H., 00Y.
FEecroxoesa H.Bl., Kypcaum
Xooaceeuu Bicnhae®, k.1.
1Hab;u0Hafszbu7 VHUBepcumem 2paxcoanckou zauumsl Yxpaunvl, Xapvxos, Ykpauna
2Y;Lmeepcumem mexnonoaul 2. Kamosuuye, Ilonvua

Hanuuue B cBapHbIX mBax JAeEeKTOB (KaK JOMYIIEHHBIX MPU U3rOTOBIIE-
HUM KOHCTPYKLIHH, TaK U 00pa30BaBIIMXCS B pe3ysbTaTe dKCIUIyaTallud WIH JAa-
K€ MPHU YPE3BBIYANHBIX CUTYalUsAX) CIIOCOOHO MOBIMATH HA YCTONYMBOCTH KOH-
CTPYKIHM.

OraecToMKoCTh CBapHOIO IIBA MOYHO OXapaKTepU30BaTh KPUTHUECKOU
TEMIIEpaTypOH, 3aBUCSIIEH OT COOTHOILICHUS HANPSKEHUS B LIBE U IMpejesia co-
MPOTHUBJICHHSI METAJIa HA TPAHULIE CIUIABJICHUS. DTO COOTHOILIEHUE BhIPAXKAETCA
KO3 PUIIMEHTOM M3MEHEHHUS MPOYHOCTU CTaJIM MOSICHOTO IIBa CBAPHOM COCTaB-
HO1 OaJIKK NPU HArpEBAHUH YT

YT = ‘e ! (1)

IlIe T, — KacaTeJbHblE HANpPsDKEHHs B IOSCHOM CBapHOM 1iBe; Rg, — pacueTHOe
CONPOTHUBJICHUE CPE3a CBAPHOIO IIBA IIPU pacyeTe IO PaHULE CIUIABIICHHUS,

Jlis pacyeToB BIUAHUA 1€(PEKTOB HEOOXOAMMO Y4e€CThb MHOIO (PaKTOpOB,
YTO MPAKTUYECKH HEBO3MOXXHO. [loaTomy mpu pacuerax mpejyaraercs CAelaTh
cienyromue gonyueHus [1]:

1. Ilpu aBTOMaTHYECKOM CBapKe OTCYTCTBYIOT HapyleHus: (hopMbI IBA.

2. B cBapHOM IIBE 3KCIUTyaTUPYEeMOH COCTAaBHOM OalKh MPHUCYTCTBYIOT
MUKpPOAEHEKThl, HE OOHAPYXEHHbIE YJIbTPa3BYKOBBIM KOHTpPOJEM, U JI€(EKTHI,
00pa3oBaBIIIMECS B PE3YIbTATE IKCIUTyaTalluu OaJIKU.

3. OTHOcuTeNbHAs CyMMapHas IUIOaAb JA€(PEKTOB B CEUYEHUU CBAPHOIO
1Ba onpeaensercs kak o, 100 %:

> A
:iZl:—M.loo%, @)
A

w

[24

w

r1€ Ai ey — MAKCUMaIIbHAS IUIOIIAb CEUEHUS Ne(EKTa, IEPECEKAIOUIETO CIION Ax,
MPUMBIKAIONINNA K CEKYIEH MIOCKOCTH CBApHOTO IBa; A, — IJIOMIAb CCUCHUS
CBApHOTO IIIBA.

4. Ilpenen conpoTUBIIEHUS METajuIa AJIEKTPOJa paBeH NPTy COMPOTHB-
JICHHST MeTauia OaKH.

5. Cratuueckuii MOMEHT TO0siCa OTHOCUTENIBHO HEUTPAIbHOM OCH Oanku S
ompeenseTcs Kak:
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h +8 2
s, =b, -5, " f>+5w8hw, 3)

rie by — mmpuHa nosca; 6; — TonmMHA mosica; d,, — TONIIMHA CTEHKH; N, — BhICOTa
CTCHKHU.

Ha ocHoBaHUUM BBICKAa3aHHBIX MPEANOI0KEHUN KacaTeabHble HAMPSIKEHUS
B [OSICHOM CBApHOM IIBE ¢ yueToM JiepexToB, mpumeHuB Gopmyiy XKypasckoro,
MO>KHO TIPE/ICTaBUTh B BUJIE:

ST , (4)
OLm'|x'2kf 'Bz Y wf

rae Q — Harpy3ka Ha orope; S¢ — CTaATUYECKHIl MOMEHT I10sIca OTHOCUTENIBHO HE-
TpajabHON ocH Oanku; |y — MOMEHT MHepIUKU OajJKi OTHOCUTEJILHO HEUTpalbHOU
ocu; Ki — pasMep kareTa CBapHOIoO MiBa; 3, — KO3PGHUIHUCHT rIIyOHHBI IIPOILIaBIIe-
HUS IIBA MPU pacyeTe M0 IPaHUIIe CTUIABICHUS; Yyt — KOIDHUITMEHT YCIOBUM pa-
OOTHI 11Ba, Yy=1.

[Tocne atoro Ha ocHoBaHMHM (hopMyibl (1) Jerko omnpenensercs KpuTuye-
CKasi TeMIieparypa B IMOSICHOM CBapHOM IIIBE C Y4E€TOM Je()EKTOB.

s mpuMepa ObLTN MPOaHATM3UPOBAHbI CBAPHBIE COCTABHBIE OAJIKU C pas-
JUYHOU MOTOHHOM Harpy3kou. Pe3yiabpTaThl BBIYMCIEHUI MOKa3aHbl B Ta0I. 1.

N3 Tabauibl BUAHO, YTO XapaKTEP U3MEHEHUS KPUTHYECKOW TeMIIepaTyphbl
IIBa aHAJIOTUYEH JUIs BceX Oanok. Takke MOKHO 3aMETUTh, YTO PE3KOE CHIKE-
HHAE KPUTHYECKOM TeMIepaTypbl HAYMHAETCA IPU OTHOCUTEIBHOM CyMMapHOU
mwiomanu jepekToB B cedeHuH cBapHoro mBa 30...40 %, korma OTHOIIEHHE
T,0/ Tz, TPUOIIIDKAETCS K Jauara3ony 3HadeHun 1,2...1,3 (1, — KacaTenbHbIC Ha-
IPSOKEHUS TIPU OTCYTCTBUM JC(HEKTOB; T,, — KacaTeJbHbIC HANPSHKEHUS TPH OT-
HOCHUTEIILHOW CyMMapHO# 1uioraau aedextos o, 100 %).

Takum oOpazom, Ha IpuUMeEpe MOKa3aHO, YTO KOJIWYECTBO MUKPOTPEIIUH U
nedeKToB B MOsICHOM cBapHOM IBe B npeaenax 30...40 % ot miomaamn ceueHus
[IIBa HE3HAYUTEJbHO CHHUXKAET €r0 KPUTHUYECKYIO0 TemIieparypy. Pe3koe cHuxe-
HHAE KPUTHYECKOM TeMIepaTypbl HAYMHAETCS NMPU OTHOCUTEIBHOM CyMMapHOU
momaau AeeKToB B CEYEHUM CBAPHOIO IIIBA, KOTJIa OTHOIIEHUE KacaTeJIbHBIX
HaMPSHKEHUH T,0/T;, MPUOTUKACTCS K JUaANa3oHy 3HadeHuu 1,2...1,3.

Ta6a. 1. Kpurnyeckne reMneparypsl OSICHOIO IIBA CBAPHBIX COCTABHBIX 0AJIOK €
y4eToM je(heKToB

Kpuruueckas Temmneparypa misa, °C
Ne XapakTepUCTUKHU OaTTKU (ipu 0y, 100 %)

0O | 10 | 20 | 30 | 40 | 50 | 60
1 | 1=12 m; h=79,1 cMm; b=28 cm; 8=1,7 cm;
8w=1,35 cm; k=0,5 cm; Re=26,5 kH/cm?; 587 | 568 | 546 | 521 | 476 | 355 | 156
0=0,6 xH/cm
4 | 1=16 m; h=101,3 cMm; b=32 cm; 8=3,25 cmMm;
8w=1,95 cm; ki=0,6 cm; Rs=26,5 kH/cm?; 617 | 610 | 585 | 549 | 509 | 419 | 195
0=0,6 kH/cm

.................................................................................................................................................... PEYTTTILLLLY
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MATEMATHYHA MOJIEJIb BUBHAUEHHS TA AHAJII3Y
TEMIIEPATYPHUX PEXKUMIB Y MAKETI AKYMYJSITOPHOI
BATAPEI

Taepuw B.I'., o.m.n., npog.
Joik B.EZ., K.M.H.
Kosanvuyk B.M?., K.0epoic.ynp.
Isanoe Badum®
1Haui0HaﬂbHuL7 yHigepcumem «JIvgiscbka nonimexuikay, JIveis, Yxpaina
2 JIvsiscoiuil Oeparcasrull ynisepcumem oe3nexu sxcummeoisnvbHocmi, Jlveis, Yrpaina
3Konedonc nopsmyuky Ecmoncvkoi akaoemii 6e3nexu, Tannin, Ecmonis

BusnaueHHs1 TeMrepaTypHUX PEXUMIB SIK B OJHOPIJIHUX, TaK 1 B TeTepo-
TCHHUX CTPYKTYypax MPHUBEPHYJO yBary OaraThbox nociimuukis [1, 2]. V [3, 4]
BJIOCKOHAJICHO ICHYIOUMI Ta HOBUM MIIXO/U 10 CTBOPEHHS MaTEMaTUYHUX MOJIe-
Jed JUIs aHaIi3y TeII000MiHY MiXK KYCKOBO OJHOPIIHUMH CTPYKTYpaMmH 1 cepe-
JIOBUILIEM Ta METOJIIB PO3B’Si3aHHA JIHIMHUX, HENHIMHUX KpaloBHX 3adad s
KYCKOBOOJHOPIJHUX cepeloBUll. PO3IIIAHYTO ABO — Ta TPUBHMIPHI MOJEN, IO
MICTSATh PIBHSHHS, KOEPIUIEHTU SKUX € QYHKUIAMH TEPMO(I3UYHUX BIACTHUBO-
cTedl (a3 Ta reOMETPUYHOI CTPYKTypU. UHcenbHE pIIeHHs 3a]ladyl OTPUMYIOTh
METO/IOM KIHIEBUX eneMeHTIB. [IpoekTHa Mozens Oyia nepeBipeHa NOPIBHAHHAM
00YHCIICHNX 3HAYEHb TEMIIEPATypH 3 BIAMOBIAHUMHU €KCIIEpUMEHTAIbHUMHU. P03-
poOJieHa MaTeMaThu4Ha MOJIEh JUIsl BUSHAYEHHS HECTalllOHAPHOTO TeMIeparyp-
HOTO TIOJIE B OaraTollapoBiil TEIUIOYYTIWBIM IUIMTI MPU PI3HUX YMOBax
HarpiBaHHs. [[iIBUIIIEHHS TeMmepaTypyu BU3HAYAE€ThCs 3MIHHOIO ['yiMeHa 3a jo-
MIOMOTOI0 3BOPOTHHX 1HTEPHOJALIHHUX Hopmyd [5].

JIiTiif — ioHHY 6aTapero reoMEeTPUYHO OMHUIIEMO IIAPYBATOK CTPYKTYPOIO 3
PIBHOMIPHO PO3MOAUICHUMH BHYTPIIIHIMU JKEPEJIAMH TEILIa, TTOTYXHICTh SKHX
nopiBHIOE q, =const. [llapu BiIpi3HAIOTECS TEOMETPUYHUMH (IIMPUHOIO) Ta

Termno(i3nyHUMHU(KOeDILIEHTOM TEIJIONPOBIIHOCTI) mnapamerpamu. Haseneny
KOHCTPYKIIIO BIAHECEMO JI0 JI€KapTOBOI MPSIMOKYTHOI CHUCTEMM KOOPAMHAT, Ha
MOBEPXHAX X = 0, X = X, IKOI 3a/1aHO CTaJjie 3HAa4eHHs TeMreparypu t.. Ha mosepx-

HAX mapiB X=X (i=Ln-1) icHye 1g€ajdbHUN  TEIUIOBHM  KOHTAaKT

t =t X.%:k. dt

i i+17? i dX i+1

i+1

VY HaBeneHil CTPYKTypl MOTPIOHO BH3HAYMTH PO3MOJILIT
X

TeMneparypu t(x) 3a MPOCTOPOBOK KOOPAMHATOK, SKHW OTPUMAEMO,
PO3B’s3aBIIU PIBHSHHS TEIJIONPOBITHOCTI

d dt
prod LEC rwd Bt (1)
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-1
3 KpanoBuMu yMoBamu t(0)=t(x,)=t,, nIe /I(x):21+2(2,,+1—ﬂ,,)8+(x—xi) -
i=1

KOe(ILIEHT TEIUIONPOBITHOCTI HEOAHOPIAHOI TJIACTHHM;, A — KOEQIIEHT
TEIJIONPOBITHOCTI MaTepiajiiB 1 — To Mapy IUIACTHHH; t, —TeMmIepaTrypa HaBKO-

1 ¢ >0,
{O, ¢ <0.
Beenemo dyHkmitoT (x)=A(X)t(x) mpoxudepeHiiroeMo ii 3a 3MiHHOIO X.

JIMIIHBOTO CepefoBuIa; S, ()= — aCUMETpHUYHA OJIMHUYHA (PYHKIIIS.

VY pe3ynbTari OTPUMAEMO:

dt dT &
/I(X)&:&_ Z (ﬂ’lﬁ-l_z’l)t(xi)é;(x_xi)v (2)

I3 ypaxyBanHsiM BHpa3y (2) BUXIJHE PIBHSAHHS EPENUIIEMO Y BUTIISIL:

T3 (= 2)HX)81 (- %) =3, @

3arayibHUM PO3B’A30K PIBHIHHA (3) BUSHAYMMO TaKUM CHI1BBIIHOIICHHSIM:

T =3 (A = A)) S, (x—x) -2 x4 v,
g 4)

1€ ¢,,Cc,—CTajl IHTerpyBaHHS.
Benuuunan t(x)(i =1,n—1) i3 BUKOPUCTAHHIM CIIBBIAHOIICHHS (4) 3Hal1eMO
Y BUTJIAIL:
1 U 2 1§ Qo 2
t(X1) = _(Clxl +C——X )1 t(Xi) = Z(/Ijafl _ﬂ’j )t(xj)+clxi +C =X |-
2 2 AG 2
I3 ypaxyBaHHSIM KpallOBUX yMOB, BU3HAUYUMO CTajll IHTETPYBaHHSAC,,C,. Y
pe3yabTaTi OTPUMAEMO TaKl CIIBBIIHOIICHHS:

n-1

C, z[(ﬂn _ﬂ‘l)tc +0, 5q0X§71 _E(Kii _1)?21()%1 _/11' )t(xj) +A1tc —0, 5qoxi2D/{xn1 "'Z(Ki/1 _1) X }Cz = ﬂ1tc-

i=1 j=1 i=1

Po3pobneno MaTeMaTHdHy MOJIe]h BU3HAYCHHS TEMIIEPaTypHOTO TOJISI Ta
aHaII3y TeMIIepaTypHUX PEXHUMIB Y JIITiH — 10HHIN OaTapei. 3anpoBagKeHO HOBY
GyHKIII0 y BUTIIAA1 JOOYTKY y3arajJbHEHOTo Koe(illieHTa TeIruIONpOBITHOCTI Ha
temriepatypy. Lle mano 3mory orpumaT BuXinHe AudepeHIliaTbHE PIBHSIHHS 3
pO3pUBHUMHU KoeirieHTaMu Ui BU3HaueHHsA 1i€i  QyHkiii. OTpumaHo
AHATITUYHUA PO3B’SA30K KPaloOBO1 3a/1ayi, SKMl BUPAXKEHO 4Yepe3 3HAUYCHHS TEeM-
nepaTypu Ha MOBEPXHSX CHPSHKEHHS MIapiB KOHCTPYKIil. OmepxkaHO aHATITUYHI
CITIBBIJTHOIIICHHS JIJI1 BU3HAYECHHS IUX 3Ha4YeHb. Po3po0ieHo mporpamMHi 3acooun
JUTSL aHAUTI3y TEMIIEPATyPHUX PEXKUMIB Y JITIH — 10HHINA OaTapei, siKi 1al0Th 3MOTY
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BHU3HAUaTH JOMYCTUMI 3HAYEHHA TEMIepaTypd i iX HOPMaJbHOTO
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EKCHHEPUMEHTAJIBHI JOCJIIIKHHSA 3AJI3OBETOHHUX BAJIOK
ITPHU BIIVIMBI BUCOKUX TEMIIEPATYP

Tonoonoe O.Il., 0.m.H., npoc.
Ompow IO.AZ., K.M.H., 00Y.
Mopo3zosa JLM, cmyoeHm
Bencezo anuna®
'TOB «Cmanvnpoexkmxoncmpyryis im. B.M. [llumanoecvkocoy, Kuis, Yxpaina
zHauiOHaﬂbHuﬁ VHigepcumem YusiibHo2o 3axucmy Ykpainu, Xapkie, Ykpaina
Yuieepcumem Ynncanu, Lllseeyis

[TpakTHKa iHXEHEPHUX OOCTE)KEHb 3aT1300€TOHHUX KOHCTPYKLINA Micis
nokex mokaszye, mo 50 — 80 % KOHCTPYKIIH TEXHIYHO MOXIJIMUBO 1 EKOHOMIYHO
JOIIJTbHO BUKOPUCTOBYBATH [IJIsi MOAANbBINOI eKcIuTyararlii. Hecyua 31aTHICTB,
MPOTMHU Ta TPIIIMHOCTIMKICTh KOHCTPYKLIN MICJISI TIOKEX1 BU3HAYAIOTHCS B IIPO-
1eci po3poOKH MPOSKTY BITHOBJICHHS KOHCTPYKIIiH 1 OyaiBii B 1itomy [1].

Omke, SK aKTyaJlbHE HAYKOBO — TEXHIYHE 3aBIAHHA PO3TIIIAECTHCS
YIOCKOHAJICHHST METOJWMK OITIHKM TEXHIYHOTO CTaHy Ta BH3HAYCHHS 3aJIUIIIKOBOTO
pecypey 3 METOIO MPOJIOBKEHHSI TEPMIHIB €KCIUTyaTallli 3aJ1i300€TOHHUX KOHCTPYK-
i1 OyAiBeNb Ta CHOPY/ MICIISl CUJIOBUX 1 BUCOKOTEMITEPATYPHUX BILIMBIB.

OcCHOBH1 HayKOB1 pe3yJbTaTH CTAJIM CKJIAJ0BOI0 YACTHHOI HAYKOBO — JIO-
CIIAHOT poOOTH Kadeapu HariasaoBO-MPoQiIaKTUIHOI MisiibHOCTI HarionansHo-
IO YHIBEPCUTETY IIMBUIBHOTO 3aXUCTy YKpainu (M. XapkiB) «IIporHo3yBaHHs 3a-
JUIIKOBOTO pecypcy OyiBeNIbHUX KOHCTPYKIIHM MICS CUIIOBUX, Ae(hOpMaliifHIX
1 BUCOKOTeMITepaTypHux BrumBiB» Ne JIP 0119U001003 [2].

[Iporno3 BUX0y peecTpOBaHUX 3HAYCHb BU3HAYEHUX MapaMeTpiB OyiBe-
JHHUX KOHCTPYKIIINA 32 MEXY 3aJIaHOTO KPUTEPIIO € OCHOBOIO JUIsl IPUNHATTS Pi-
IIIEHB 00 MOYKJIUBOCTI IMOJAJIBINOT eKCIuTyaTallii Oy iBii abo Cropy/Iu.

[Tpomno3uiii 110710 BU3HAYCHHS 3QJIMIIKOBOT HECY4oi 34aTHOCTI 3aii3o0e-
TOHHUX KOHCTPYKIIIM Miclg Mo4YaTKy (Pi3UYHOTO PyWHYBAHHS 1 PO3BAHTAXKECHHSI,
SK1 TIPEICTABJICHO B 3pYy4Hiil hopMi JIJIsl 3a11300€TOHHUX KOHCTPYKIIIH, 110 3HA-
XOJISITHCS B €KCILTyaTallii, BiACyTHI.

s OyaiBenb Ta CIOPY OAHUM 3 TOJIOBHMX Ta TPAJAMIIIHHUX METOJIB BU-
BUCHHS MUTaHb €KCIUTyaTalllifHOI MPUIATHOCTI Ta HAAIMHOCTI pOOOTH CUCTEM €
MTOCTIHHE CITOCTEPEKEHHS 3a MOBEIIHKOI 00’ €KTIB, IO JOCHIKYIOTHCS, i Yac
iX eKkcrutyaTallii Ta BABYCHHS CAaMUX YMOB eKcIuTyarailii. Takuii MeTo ] mpuitHsATO
3a OCHOBY B JIaHiil poOOTI.

B po6oTi HaBeneHi eKkcriepuMEeHTaIbHI JOCTIHKEHHS 3a11300€TOHHUX Oa-
JIOK — CTIHOK NMPSAMOKYTHOTO Tiepepizy 600x700 mm noBxkunot0 2000 MM.

BusnaueHHS MexXi BOTHECTIMKOCTI Oaitok 3miicHioeThes 3a JJCTY b B.1.1
—4-98*[3] ta ACTY B 13.1.1 — 13:2007 [4].

Merton nonsiraB y HarpiBi B CTaHJIApTHOMY TEMIIEPATYPHOMY PEXKUMI 3pa3-
KiB 0aJlOK, sIKI BCTAHOBJIIOIOTHCSI HA CTIHM BOTHEBOI Medi, Ta BU3HAYEHHI MPOMIXK-
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Ky 4Yacy BiJ TOYaTKy BUIPOOYBAaHHS 1O HACTaHHS HOPMOBAHOTO TPAHUYHOTO
CTaHy 3a O3HAKOIO0 BTPATH HECYUOi 31aTHOCTI (03HaKa R).

3pasku s BUNpoOyBaHHS. BunpoOyBaHHSIM mijmaBanucs 1Ba 3pa3ku 3a-
T1300€TOHHOI Oallku — CTIHKH MPSIMOKYTHOTO mepepizy po3Mipom 600x700 mwm,
noBxuHOI0 2000 MM (puc. 1, 2).

BumnpoOyBanus TpuBanu 62 xB. Brpat Hecy4oi 31aTHOCTI 3pa3KiB Mijg 4yac
BUIIPOOYBaHb HE B1IOYIOCS.

3HaueHHA As, As, Anmin 1711 yacy BUIIpoOyBaHb 62 XB ckiianu 49675, 49863,
46297 °C-xB, BiAIIOBIIHO.

[ToxunbOka BunpoOyBaHsb (At) mig yac BunpoOyBaHb ckiiana 0 xB.

Mexa BOTHECTIMKOCTI 3a11300€TOHHOT OATKM — CTIHKM MPSMOKYTHOTO TIe-
pepizy 600x700 mm ctanoBuTh He MeHIe 62 xB. Kimac Boruecriiikocti R60. Pe-
3yJIbTaTH EKCIIEPUMEHTAIBLHUX JOCTIIHKCHh HaJalli JO3BOJWIA TEPEBIPUTH
OCHOBHI MOJIO’KEHHS PO3POOICHUX PO3PAXYHKOBUX METOJIUK.

4 A 2 A-A

]

Puc. 1. Cxema po3ramyBaHHs 3pa3KiB B nedi: 1 — miv, 2 — 3pa3ku 6aiaxu, 3 — Tep-

MONapu, 4 — OrOPOZKYBAJIbHI eJ1IeMEeHTH
1-1
3 METITIO MPUB'A3aTH
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Puc. 2. KoncTpykTHBHA cxeMa 0aJIKH — CTIHKH

B po6oti 3ampomoHOBaHO MiaxXif Uil BU3HAYEHHS TEXHIYHOTO CTaHy
3aI11300€TOHHUX KOHCTPYKIIIH, sIK1 OYyJI0 MiAMaHO Jii CUJIOBUX Ta BHCOKOTEMIIEPa-
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TypHUX BIUIMBIB. Ha OCHOBI aHami3y pe3ynbTaTiB EKCIEPUMEHTY OTPUMAHO
BYXJIMBI JJaH1 MPO XapaKTepHi Ae(PEeKTH Ta MOIIKOIKEHHSI KOHCTPYKIIIN Ta iXHii
BIUTMB Ha MOAAJBILY poOOTY; JaHl Mpo 3MiHYy (DI3UKO — MEXaHIUHUX XapaKTepu-
CTUK MaTepiaiB.
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AHAJII3 BUMOI' HOPMATUBHUX TOKYMEHTIB 10 CKJIAJOBHUX
HHOXEKHOI'O KPAH - KOMIUVIEKTY BUPOBHHNYOI BY AIBJII

I'opuocmans C.A., k.m.n., ooy.
Ilemyxosa O.A., x.m.H., ooy.
Hayionanvnuu ynieepcumem yusinbroco saxucmy Ykpainu, Xapkis, Ykpaina

BHyTpimiHii BOAONIPOBI CIYKUTH JJIs TI0/1a4l BOJH 111l IEBHUM HArlopoM
1 3 TOTPIOHOIO BUTPATOIO YEpe3 CUCTEMY TPYOOIIPOBOAIB 1 MPUCTPOIB /10 CaHITa-
PHO — TEXHIYHUX MPUJIaIiB, MOXeKHUX KpaH — komIuiekTiB (ITKK) Ta TexHosori-
yHOTO 00najHaHHA OyaiBii abo rpynu OyaiBens, criopya. Ilomady Boau mepe-
0a4aroTh BiJ MEpPEXi 30BHIIIHBOTO BOJIOMPOBOAY HACEJICHOTO MYyHKTY (TANPH-
eMcTBa) ab0 3 IHIIOTO JKepeia BOAM y OyAiBil BCIX THUIIIB, pO3MIIICHUX B KaHa-
Ji30BaHMX paroHax. [Ipu ekcrutyartanii CUCTEM BHYTPIIIHBOTO IPOTUIIOKEKHOTO
BOJIOTIOCTAYaHHS BUHUKAE HU3KA MPOOJIeM, TIOB sI3aHUX 3 HACTYITHUM:

eBinCyTHICTh IPOEKTY CUCTEMH MPOTUIIOKEKHOTO BOAOIPOBOAY abo MO-
MUJIKY TIPU Or0 BUKOHAHHI.

eHecraua Hamopy B 30BHIIIHIN Mepexi, sKa MOB’si3aHa 3 HEBIPHUM BUOO-
pom obJaHaHHS, epeobaHaHHsIM BHYTPIITHBOT Mepexi 0e3 y3Tro/KeHHS 3 Bi-
JIOBIAAIBHUMH 3 11 eKCIUTyaTaIlio Ta mpaie3jaTHU CTaH.

e J/loBra nepepna abo B3araii BiJICYTHICTh OOCIYyrOBYBaHHS €JIEMEHTIB CHC-
TEMH TTPOTHITOKEKHOTO BOJIOTIOCTAYAHHS.

e[lopymienns kommekTHoCTi B ocHaneHHs mad [TKK.

Skimo BCl €JIEMEHTH BHYTPIIIHBOTO MPOTHUIIOKEKHOTO BOJOIPOBOY
(BIIB) 3Haxonatbest y pob0YOMy CTaHi, TOA1 1€ HAaHOUIBII MPOCTHH, ajie ePeKTH-
BHUN Ta HEJOPOTiH Croci0 CBOEYACHO BiJpearyBaTH Ha BUHUKHEHHS TOXKEXI Ta
3MeHIIeHHs 30uTkiB Big Hel. Bumoramu JIBH B.2.5 — 64:2012 y madax TTIKK ni-
ametrpoM 50 MM abo 65 MM mependadaeThCss MOKIMBICTh BCTAHOBJICHHS JIOJAT-
xoBux ITKK miamerpom 19, 25, 33 mMM. IX HasBHiCTh MOBHHHA CHPUSTH MIBUAKOT
JIOKaIi3alii 3aropsHHsi 0e3MocepeHbO CMIBPOOITHUKAMU MIAMPUEMCTBA Ta 3aI0-
OIrTH MOLWIMPEHHIO BOTHIO 10 TPUOYTTS MOKEKHUX MiIpo3ALB. [lepeBaru Buko-
pucranns [IKK:

1. KoMnakTHICTh. 3aBASKN HEBEJIUKUM rabaputam MPUCTPIil JIETKO CKia-
JA€THCS, HE 3aBa)Ka€ BUKOPUCTAHHIO 1HIIIOTO 00JIaIHAHHS.

2. OyHKIIOHATBHICT. MOXKIIMBICTh 3aCTOCYBAHHS CIEIiaIbHUX HACaJ0K
pPO3MOPONTYBayiB JO3BOJSIE CTBOPIOBATH JAPIOHOAMCHEPCHUNA CTPYMIHb BOJM,
KU HE TIOMIKO[KY€E 00JIaTHAHHS.

3. 3pyuHicTh. ['Hydkuii pykaB KOMIUIEKTY JO03BOJISIE 00T 0OMaHAHHS,
10 3yCTPIYAETHCS Ha ILIAXY.

4. IIpocToTa ekcrutyaraiiii. 3aBIsiKu KyJIbKOBOMY KpaHy MOXHa MepeKpHU-
BaTH Ta 3HOB BIIKPUBATH MOJa4y BOJIH.

Kpim Toro, Tpeba Bim3HaunT ekoHOMIUHICTh BUukopucTanusa [IKK giame-
tpoMm 19 — 33 MmM. BoraeracHoroo pedoBHHOIO, IKy BOHU BHKOPUCTOBYIOTh, € BO-
na. BoHa 3anuinaetses HaiifeneBow cupoBuHow. O0IagHaHHS Ta MOro BCTa-

.................................................................................................................................................... PEYTTTILLLLY
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HOBJICHHSI TaKOXX KOIITYIOTh BIIHOCHO Hemoporo. J[o mepeBar BUKOpHCTaHHS
IIKK nms mojmadi BOAM B OCEPEIOK IMOXKEXKI BITHOCATH MPOCTOTY KOHCTPYKIIIT,
PEMOHTONPHAATHICTE OY/Ib — SIKOTO eJIeMEHTY. Moro MifKIi04aloTh 10 BHYTPIlI-
HBOT'O BOJIOTIPOBOJY, KWW MOBHHEH 3a0€3MeUnTH HEOOX1THHM Hamip 1 BUTpATy
BOJU. SIKIO BOMa 10 OCEPEAKY TMOXKEXKI MOTA€ThCS B HEMOCTATHINM KiJTbKOCTI, BO-
Ha He 3a0€3MeUnTh BIJIBEJACHHS Ti€1 KUIBKOCTI TeIIa, 110 BUILIAETHCS MPHU MOXKeE-
k1. 3 1HIIOro OOKy HaJaMipHa KUIBKICTh BOJM 30UIbIIIy€E MaTepialibHI 30UTKH.
[IpaBunbHo o6pane oGnanHanus [1IKK 103BOJMTH CKOPOTHUTH 4ac BiJ MOYATKY
raciHHs JI0 TIOBHOI JioKaji3aiii Boraio [1]. Kpim 1iporo, MoskHa i BUITUTH eekK-
THUBHICTh TI0JIa4i BOTHETACHUX PEYOBHH.

Ta6ua. 1. BUMOru HOpMATUBHHUX JOKYMEHTIB /10 XapaKTePUCTUK OCHOBHHUX eJjieMe-
HriB IIKK

Twun Bogo- Cxiagosi [TIKK
HopMmaruBHuii poBOAY JloBxxnHa Ta TUI
JOKYMEHT JUIS TiaK- pyKaB CTBOII CTPYMEHIO
JTFIOYEHHS
JBHB.1.1 —
7-2016 Ilo-
KexHa 0e3- He BKaszaHo (mocunanss Ha JIBH B.2.5 — 64:2012)
IeKa 00’ €KTIiB
OyIiBHUIITBA
JIBHB.2.5— | "OMOMaP™ | pocnmanns ma JICTY | TOSHIAHI HA
64:2012 | O™ | aqo1-1:2005 | ACTT M 3m
(BuyTpimHin ikl :
BOJIOIIPOBIiJT JIOBIKHHA TA THH — | 1oy napms Ha
18 Kapaiza- | MPOTHIO — | mockianns Ha ICTY JCTY 4401 — He BKa3aHO
wwis) JKEKHUN 4401 — 1:2005; 1:2005
nTiamerp — 25 MM )
JCTY 4401 — JIOBXKHHA — JIO 30 Mm; pOSIIOpOMIyBaT KOMIIakTHUH — 10 M;
1:2005 (Kpan THUII — HAIBXKOPCT- 3 HACAKOIO MJI0CKOPO3IOPOIIIe-
) HE BKa3aHO KWH; . HHH — 6 M;
— KOMIUIEKTH . ’ JiaMeTpoM 4— . ’
noKeKHi) miametp — 19, 25, 12 aut KOHI‘IHCE)OSHOPOHIG-
33 MM HUI — 3 M

3a BUMOTraMu HOPMATUBHUX JIOKYMEHTIB, OCHOBHI XapaKTEpUCTUKH eJIeMe-
uTiB [IKK — noBxuna, THI 1 JlaMeTp pykaBa; JliaMeTp Hacajlka CTBOJIA; CIOCiO
OTPUMAaHHS PO3MOPOIICHOT0 a00 KOMITAKTHOTO CTPYMEHS; TIIKITIOUEHHS 0 TOC-
MOAPCHKO — MHUTHOTO a00 TMPOTHUIIOKEKHOTO BOJOMPOBOAY, — BapIIOIOTHCS B
3HAYHUX Mexax (Taoi. 1).

AmHani3 tabnuii 1 mokaszaB, 10 HOPMATHBHUMHU JOKYMEHTaMH MPOIOHY-
eTbes pizHe obnmagHanHs [IKK, ane ywitkux Bumor a0 Bubopy He mae. Edextun-
HicTh BUKOpucTanHs BIIB 3anexuTh Bij TOTO, HACKUIBKA OOTPYHTOBAHO 0OpaHO
oOnagHaHHs, MPU3HAYCHE U MMOJavi BOJIU B OCEPEIOK TOXKEXKi. 3alUIIAEThCS
YuMaJio MUTaHb, MOB's3aHUX 3 BHOOpoM ckinanoBux [IKK HeBenukoro miamerpy B
3aJIEKHOCTI B1J] XapaKTEPUCTUK BOJOTPOBITHOT MEPEXKi, 0COOTMBOCTEH OyIiBETb.

JIITEPATYPA
1. ITeryxoBa O.A., I'oprocrans C.A. XapakTepucTuKu oOJagHAHHS BHYT-
PIIIHBOrO MPOTHUIIOKEKHOTO BogonpoBoay // [IpodieMsl noxapHoi 6e3onacHoc-
tu. — 2018. — Beim. 44. — C. 107 — 111.
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[OJIO OPTAHI3AILIIl CUCTEMHU HABYAHHS HETPAIIIOIOY0T'O
HACEJIEHHSA AISAM ITPU HAZIBBUYAUMHUX CUTYANIAX

I'puzopenxo H.B., k.0epoic.ynp.
Hayionanvnuii ynisepcumem yuginvnoeo 3axucmy Yxpainu, Xapxis, Yxkpaina

BpaxoByroun Te, 110 OCHOBHOIO NMPUYMHOK BUHUKHEHHS HaJ3BUYAMHHX
cutyaniit (HC) ta inmmx ne6esneunux noaiii (HII) e moacekuii daktop, akTya-
JBHUM € MUTaHHA II0JI0 MOIIYKY HOBUX Ta YJOCKOHAJICHHS ICHYIOYHUX IT1JIXO/IIB,
¢dbopm 1 MeToaiB poOOTH OpraHiB i1 MIAPO3AUIIB IUBUIBHOTO 3aXKCTY CIPSIMOBa-
HUX Ha 3HIWKCHHS KIJTbKOCTI HAJ3BUYAMHUX CUTYaIlil, 30UTKIB BiJl HUX 4epe3 pe-
anmizaifio (QyHKI1 HaBUaHHS Ta 1HGOPMAIIHHO-PO3'ICHIOBAILHOI POOOTH cepen
HaCEJICHHS.

B Vkpaini chopmoBaHa enrHa cucTemMa MIATOTOBKU PI3HUX BEPCTB Hace-
nenns Ao ni B ymoax HC ta HII [1]. Opranizaiiiss HaB4aHHS JiSIM 'y HaJ3BU-
YailHUX CUTYallsIX PI3HUX BEPCTB HACEJIEHHS MOKIAAaeThes Ha JlepikaBHY CITyX-
Oy HaJ3BUYAWHMUX CUTyallll YKpaiHHW, perioHajibHI Ta MICLIEBl OPraHH BUKOHAB-
4oi BJIaJid, OPTaHU MICLIEBOTO CAMOBPSIYBaHHS, SIK1 pO3pOOJISIOTH 1 3aTBEPIXKY-
I0Th BIATIOBIAHI OpPraHi3aliifHO — METOJIMYH1 BKa31BKU Ta IPOrpPaMHU 3 MIATOTOBKH
HAaCeJICHHS J0 TaKux i [2].

B ocHOBHOMY, 3MICT MiATOTOBKY HACEJIEHHS BIANOBIJA€ BUMOTraM HOpMa-
TUBHO — MPaBOBOi 0a3u, aje, y OUIBIIOCTI CBOEI OPIEHTOBAHUI HA 11 HACEJIEHHS
mix yac BunukHeHHss HC ta HII, a He Ha ix monepemkenHs. HaBuanHs Hemnpa-
[[IOI0YOT0 HACEJIEHHS 3a MICIIEM MPOKUBAHHS € HAUOUIbII CKIAAHUM 1 TpoOIieM-
HUM MUTaHHAM y cepl Takol MArOTOBKHU.

3MICTOBHA 4YaCTHMHA MIiJATOTOBKM HEMPAIIOI0YOTO HAaceJeHHs NOoTpelye
yHi(ikalli Ta npuBeneHHs 1i 70 piBHS BCTaHOBIEHUX BUMOT. [Iporpama miaroro-
BKHU HETIPAIIOI0YOro HACEJICHHS MOBUHHA BPAaXOBYBAaTHU TakKi ()aKTOPH SIK: MICIE
MPO’KUBAHHS, CTaTh, BIK, OCBITA, MOBa CIJIKYBaHHS, YMOBHU MPOXUBaHHS, (Pi3HU-
YHUW CTaH JIOJUHHM (000B’SI3KOBO BUIUIUTH 0Ci0 3 OOMEKEHHUMHU MOKIJIUBOCTSI-
MH), MOXKJIMBICTb JOCTYITYy 10 KOMYHIKaIiitHUX Mepex. Takox, Tpeba BpaxoBy-
BaTH CTaH BHYTPIIIHKO NIepeMilIeHnX Ta 6e310MHuX 0ci0. Taka iHpopMmarllis Ipo
IIIJTLOBY ayJUTOPiI0 HAIACTh 3MOTY B1IiOpaTH HalO1IbIT ePEeKTUBHI MiAX0IU Ta
THCTPYMEHTH B MPOIIECI HABYAHHSI.

JIyist yemixy B MiITOTOBII HEMPAIIOIOUOTO HaceleHHs 10 Aiil B ymoBax HC
ta HII npamiBankam JJICHC HeoOxiqHO opraHi3yBaTH CIIBPOOITHUIITBO HE TLTh-
KM 3 MICIICBUMH OpraHaMH BJIaJy, a 13 IHIIMMHU OPTaHi3amisiMHA: TPOMaJICBKUMH
00’ e THaHHIMH MICIICBUX JKUTEIIB, B T. 4. 00 € JHaHHS CITIBBJIACHUKIB OaraTorio-
BEPXOBOTO OYIMHKY, HEJIEPKaBHUMHU OpTaHi3aIlisiMH, aJMiHICTpaIlisIMd HaBya-
JBHUX 3aKJIJIIB OCBITH Ta 3JI0POB’sI, CTPAXOBUMH KOMIAHISIMH, IIPEACTaBHUKAMHM
CepeHBOTO Ta MAJIOro O13HECY, OpraHi3allisiMu, 1110 0OCIYTrOBYIOTh Pi3HI 00 €KTH
1H(PACTPYKTYPH aAMIHICTPATUBHO-TEPUTOPIATIHOT OJIMHUIIL T 1HIIT.
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Pexomenpartii 13 3a0e3neueHHs: O€3MeKH i KUTTECTIMKOCTI CIIBTOBAPUCTB
HEOOX1/IH1 711 TOTO0, 00 CTBOPUTH YMOBH AJIsl AKHAMIIBUIIIOTO MPUIHATTS He-
OOX1THUX 3aXMCHUX MIp IMIUPOKUMH BEPCTBAMH HaceleHHs. [ Toro, mob pos-
MOBCIO/KYBaH1 1H(GOpMAaIlifHI MOBIIOMIIEHHS i peKoMeHalii KOPUCTYBAIHUCS
JIOBIPOIO Yy 4ICHIB CIIBTOBAapHUCTB 1 CIIOHYKAJIW iX 1O Mid, BOHU MOBUHHI OyTH
CTaHIapTU30BaHUMH, TOCIIIOBHUMH, IPYHTYBaTHCS Ha HOBITHIX HAayKOBHUX Ja-
HUX 1 MATPUMYBATUCS OCHOBHUMH 3aI[IKaBICHUMH CTOPOHAMH.

[Tpu po3noBcromKeHH] 1HPOPMAIITHIX MOBIIOMIICHb 1 PEKOMEH ALl He-
00X1/IHO TaKOXX BpaxyBaTH: JIOCBiJ peanizallii aHaJOTIYHUX Mporpam sk Ha Mic-
[IEBOMY, TaK 1 Ha rI00aIbHOMY PiBHI; HAYKOBI pe3yibTaTy i NMEPEIOBHI TOCBI B
o0xacTi iH(pOpMyBaHHs HaCEJIEHHS PO 3MEHIICHHS HeOe3MeKH, MOKIMBOCTI CO-
I TbHOTO MApKETUHTY W TpaJMIIiiHI Maxoau B 00JacTi OXOPOHH 30POB'S, BU-
KOPHCTaHHS 3HaHb AK B MOOYTi Tak 1 Ha poOoti. [HpopmaiitHi MOBIIOMICHHS
MMOBUHHI XapaKTepU3yBaTUCS JOX1IJIUBICTIO, TPOCTOTOIO, MOCIIIIOBHICTIO, TOUHI-
CTIO, aKTyaJIbHICTIO, BIJIMOBIJIHICTIO BIKOBUM BUMOI'aM Ta PiBHIO IHTEPECIB.

Po3BuTOK moreHuiany B 00JacTi 31HCHEHHS 1H(QOPMaALIHHO — MPOCBITHU-
IIbKOT JISUTLHOCTI, Ma€ Ha yBa3l HACTYIHI €Talu: CTpaTeriyHe TUIaHyBaHHS; pO3-
poOKa, TeCTyBaHHS ¥ yJIOCKOHAJICHHSI HABYAJIbHUX MaTepialliB; nepeadya 3HaHb 1
nonyJsipu3aiiis 3ycuib no 3anodiranaio HC ta HII; po3BuTOK 1 nepenaya TexHi-
YHUX 3HaHb IS 371HCHEHHS €()EKTUBHHUX 3aXOJIB IO 3MCHIICHHIO HACIIJIKIB
KOHKPETHHX 3arpo3.

Pearizariis 3ax0/iB 111010 HABUYAHHS PI3HUX BEPCTB HACEJICHHS, JJO3BOJIUTH 10~
KpAaIlUTH PIBEHb [IUBUILHOTO 3aXUCTY HACETICHHS, 3MIMCHUTH TIPOQPUIAKTUKY HA/I3BU-
YalfHUX CHUTYyalllii Ta MONEPEIUTH iX BUHUKHEHHS BHACIHIIOK JIIOJICBKOTO (haKTopy,
TaKOX MIJBUIIUTH PIBEHb MICUXOJIOTTYHOI TOTOBHOCTI JIO MPUHHATTS YIPABITHCHKUX
pillieHb Ta opraHizaiiii e(eKTUBHOIT B3aEMO/IIT MIXK CITy»KOaMH IIBUIKOTO pearyBaHHS,
aIMIHICTpaIIIMU  00'€KTIB 13 MAacOBHM TIepeOyBaHHSIM JIFOECH Ta ONEepaTHBHUMHU
1mrrabamu 3 JTKBIAAIi HACTIAKIB HAI3BUYAMHOI CUTYAITi.

JITEPATYPA
1. Konekc muBinpHOTrO 3axucty Ykpainum Bim 02 xoBTHS 2012 Ne 5403 —
VI (Penaxkuist cranom Ha 01.07.2013). [Enextponnuii pecypc]. — Pexxum mocry-
my: http://zakon4.rada.gov.ua/laws/show/5403 — 17
2. HaBuaHHs HacejeHHs MisM y HaJa3BUYaWHUX cutTyalisx. OCHOBHI ITO-
noxxenns: Harionanbuuii crangapt Ykpaiau. JJCTY 5058:2008 — K., 2007.
3. lluBinpHU# 3axuct YKpainu: HapuanbHMiT TOCIOHWK JJIsS CTYJICHTIB

BUIIMX HaBYaAJIbHUX 3akiafiB / S. bexapiii, B. Manos. — TepHomine : HaBuansHa
kuura — borman, 2014. — C. 392.
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OPTAHIBAIIA ECEKTUBHOI'O MEHE/KMEHTY B OBJIACTI
3AXUCHHUX CITIOPY I HUBIJIBHOTI'O 3AXUCTY

I'puzopenxo H.B., k.0epoic.ynp.
IHlonkoenuuenxo /I.1Q., x.0epowc.ynp.
Hayionanvnuii ynisepcumem yuginbHoeo 3axucmy Yxpainu, Xapxis, Ykpaina

HasiBHiCTh HEOOX1THOT KUTBKOCTI 3aXMCHUX CHOPY/I IIMBLIBHOTO 3aXUCTY Ta Ki-
JBKICTh HACEJICHHS, 0 MOKE BKPUTHCS Bl HEOE3NMEUHNX YMHHUKIB HAI3BUYAHHIX
CHUTYyaIlllil y MUPHUI Yac Ta 0COOIMBUI TIEPIO]] € OTHUMH 3 OCHOBHUX KUIHKICHUX TTO-
Ka3HHUKIB CTaHY TOTOBHOCTI €TMHOI A€P>KaBHOI CHCTEMH LIMBLUILHOTO 3aXHUCTY.

BignosigHo 10 yrouHeHux naHWX B YKpaiHi TUbku 10 % 3aXMCHUX CHOPYA
IIUBUILHOT'O 3aXKCTY OLIHIOIOTKLCS SIK TOTOBI JI0 BUKOPUCTAHHS 32 MPU3HaYeHHsM [ 1].

[IpoekTyBaHHSI 3aXMCHUX CIIOPYJ Ma€ CBOI 1HAUBIAyaldbHI OCOOJIUBOCTI,
K1 B1JJOOpakaroTbCsd B 00'€MHO-TUIAHYBAJIBHUX W KOHCTPYKTHUBHUX PIINICHHSX,
MaTepiaiax Ta iIHKEeHEPHO-TEXHIUHUX CUCTEMaX.

OO60B’s13k1 1040 (hopMyBaHHS 3aX0/1B AEPHKABHOI MOTITHUKHU 31 CTBOPEHHS,
yTPUMAaHHS Ta 3JIHCHEHHS PEKOHCTPYKINT (GOHAY 3aXUCHUX CIOPY ITUBLILHOTO
3aXHUCTY, a TAKOXK BEJICHHS 1X 00JIIKY MOKIaaeH1 Ha JlepkaBHy ciyk0y YKpainu 3
HaJ3BUYAHHUX cuTyalii. Takox, MiclIeBl Aep)KaBHI aJMiHICTpallii, K 1 MICIIEB1
OpraHu BUKOHABYOI BJIa/IM, YIIOBHOBAXKEH1 3/I1MICHIOBATH KOHTPOJIb 32 CTAHOM 3a-
XUCHUX CHOPYJ IUBUIBHOTO 3axucTy. Jlo 3aBiaHb 1 000B’s3KIB Cy0 €KTIB rOCIO-
JApIOBaHHS BXOJIUThH: 3a0€3MEeUeHHS JOTPUMaHHS BUMOT 3aKOHO/JABCTBA II0OJI0
CTBOPEHHSI, 30€piranHs, yTpUMaHHs, BUKOPUCTAHHS Ta PEKOHCTPYKIIT 3aXUCHUX
CHOPY/ IIUBIILHOTO 3aXUCTY; 3[1UCHEHHS OOJIKY 3aXHMCHUX CHOPYH ITUBLILHOTO
3aXHUCTY, K1 TepeOyBarOTh Ha OallaHCl FOPUIUIHOT OCOOH.

[HBeHTapH3allis 3aXUCHUX CIIOPY/ IUBUILHOTO 3aXKUCTY MPOBOJUTHCS B IIUISIX:
YTOYHEHHS HAsIBHOCTI; MICTKOCTI Ta 3aXMCHHUX SIKOCTEH HAsIBHOTO (DOHJTY CIIOPY/I; TTe-
PEBIPKHU CTaHy, CKJIQAy Ta BUKOPUCTAHHS HASBHUX 3aXUCHUX CIOPY/ BIAMIOBITHO 10
BUMOT, Oy/1IBeJIbHUX HOPM Ta TIPABUJI 1 TOTOBHOCTI iX JI0 BKPUTTS JIFO/ICH; BUSBICHHS
JOAAaTKOBUX (DOHIIB CHOPYJ Ta 1HXKEHEPHO-TEXHIYHUX CHCTEM, SIKI MOXYTh OYyTH
MPUCTOCOBaHI TIPY HEOOX1THOCTI SIK HAUTIPOCTIIIT YKPUTTS.

Kputepiem TexHIYHOI HEMOMUJIMBOCTI a00 €KOHOMIYHOI HEAOLIBHOCTI
30epexeHHs (BITHOBJIEHHS) 3aXMCHOI CHOPYAM € YMOBa, 110 BapTICTh poOIT 3 ii
KamiTaJIbHOTO PEMOHTY, PEKOHCTPYKIIii, pecTaBpallli epeBUIy€e BapTICTh HOBOTO
OyIIBHMIITBA 3aXHCHOI CHOPYIU 3 BIANOBIAHUMHU TEXHIYHUMHU XapaKTEPUCTHKA-
MU ab0 BapTICTh POOIT, HEOOXITHUX JJII MPUCTOCYBaHHS (PEKOHCTPYKIIT) mij 3a-
XMCHY CIIOPYZY TOrO CaMOro Kiiacy (rpyIu) ICHyIOUUX 00’ €KTiB Oy IIBHUIITBA [2].

3aKOHOJIABCTBOM YKpaiHM BCTAHOBJICHO, 110 KEPIBHUKU MIIMPUEMCTB, He-
3aJIe’HO Bij (DOPM BIIACHOCTI, Ha OaJlaHCl SIKMX € 3aXUCHI CIIOPYAH, MOBUHHI 3a-
Oe3neuyBaTH 3a BJIACHI KOIITH HAJICKHUM TEXHIYHUN CTaH CXOBUII 1 TOTOBHICTh
110 YKpUTTA HacelieHHd [3]. 3 uboro npuBoAy, nepej cy0d’eKTaMu MiANPUEMHULb-
KOi JISTTBHOCTI CTa€ MpoodsieMa eKOHOMIYHOT JIOIIJILHOCTI TOAAIBIIIOT0 YTPUMaH-
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HS 3aXHMCHUX CHOPY/, K1 MOpPajIbHO Ta (PI3UYHO 3aCTApLiIM 1 BHACTIAOK TPUBAJIO-
ro BUKOPHUCTaHHS BTPATUJIM 3aXUCHI BIACTUBOCTI MIOJO0 YKPUTTS HAaceneHHs. 3a-
KOHOM Tepea0ayaeTbCcss MOXKIIMBICTh BUKITIOUCHHS 3aXUCHUX CIIOpyA 3 (hoHay Ta-
KHUX CIIOPYJ JIUIIE TUIBKH 32 YMOBH OJHOYACHOTO MOMOBHEHHSI TAKOro (OHIY,
[0 Ha CHOTOHINITHIN Yac cTa€ EKOHOMIYHUM TATapeM ISl I AMPHUEMITIB.

ParrionanbHe nmoeqHaHHA 1HTEpECiB 3a0€3MEYSHHS 3aXUCTy HACEICHHS Ta 1HTe-
pECiB HAILlIOHAJILHOTO TOCHOAAPCTBA Mepea0davacThcsl 3aKOHOIAaBCTBOM YKpaiHH ye-
pE3 BUKOPUCTAHHS CXOBHII IIMBLIBHOTO 3aXHCTY (OKpIM CXOBHII, IO 3BOJASATHCS B
0COONMBHIA TIEPi0/T) B MUPHUH Yac st HOTped HalllOHATbHOT eKOHOMIKY KpaiHu. Leit
JI03BUI J]a€ MOXKJIMBICTh OTPUMATH 1HTErpaJbHUI e(DeKT, 110 CKIIAIAETHCSI 3 CyMH TIO-
Ka3HHUKIB €()EeKTUBHOCTI 3aX0/y Yy BHUIJIS/II BEIMYMHH BIBEPHEHOTO 30UTKY (3aXHCT
HACEJICHHS BiJI Bpakarounx (akTopiB HEOE3MEKH) Ta JOAATKOBOTO KTy, 10 OTPH-
MYETBCS 32 PaXyHOK €KCIUTyaTallii Cliopy/ MOJBIMHOTO MPH3HAYEHHS (BUPILICHHS IO~
CHOJapUMX 3a/1a4 y pa3l BIICYTHOCTI HEOE3MEKH ).

PimenHs 3amadi mo HaJaHHIO HACENEHHIO CXOBHII Ta YKPUTh MOXKIIUBO
TUIBKH Yepe3 pILIEHHS JEKUIBKOX OKPEMO B3SITUX MpoOieM, a came: mpodieMu
HarpoMaJKeHHs (POHIY 3aXMCHUX CHOPYJ Y MUPHHUH Yac; mpoOIeMu yTpUMaHHs
(hoHIy 3aXUCHUX CHOPYA Yy TEXHIYHO CIIPAaBHOMY CTaHi; MpoOJeMU NPUBEIACHHS B
TOTOBHICTh CXOBHII T4 YKPUTh; MpoOieMH OyIBHUIITBA NIBUIKOCIOPYAKYBAaHHUX
3aXUCHUX CIIOPYJ Ta HAUMPOCTIIINX YKPUTh B 0cOOMMBUI niepiod. i BUpILIEH-
HSl JaHOI 3aJ]aul OCHOBHOIO JIAHKOIO, KM MOBHHHA NPUIUIATHCS MEPIIOYEProBa
yBara € 3aB4acHe HarpoMa/JyKeHHs (POHY 3aXMCHHUX CIIOPY.
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PO3PAXYHOK III3EMHUX CITIOPY A 13 3BACTOCYBAHHSAM
HHPOI'PAMHOI'O KOMILIEKCY

T'puwiun AB*., o.m.n., npog.
Apemenko H.O'., k.m.1., doy.
Apemenko 0.02., K.M.H., 00Y.
TeapooscovKkuii I.OZ., K.M.H., 00Y.
Y00ecwiuii nayionanshui mopcokuil ynisepcumem, Odeca, Ykpaina
20decora OepoicasHna axademis O6yoisnuymea ma apximexmypu, Qoeca, Yxpaina

B po6oTi HaBeneH1 Ha OCHOBI TEOPii MJIACTUYHOT TeYii 31 3MIIICHHIM, sKa
0a3yeTbCs Ha PIBHSAHHI CTaHy B 30UIBIICHHAX, PIBHAHHSA BIPTyaJIbHUX POOIT,
rCOMETPUYHI PIBHSIHHS B 30UTBIICHHSAX IMPH MajuX TMOJIOBXKCHHSX, 3PYIICHHS 1
KyTax IOBOPOTY.

VY po3paxyHKax BpaxOBYIOTbCS B 3aJICKHOCTI BiJl IHTCHCUBHOCTI JIIFOYOTO Ha-
BAaHTXKEHHS, YIPYTrOIMIACTUYECKHE BIIACTHUBOCTI MaTepialy KOHCTPYKII 1
B3a€EMO/II€ 3 HEIO TPYHTOBA CEPEAOBUILIE 3a CKIIaJHOMY IPOILIEC] X HaBaHTAKECHHSI.

Jlst urcenbHOI peaiizallii 3aCTOCOBHI PIBHSIHHS, 10 BUILUIMBAIOTH 3 YMOB
I'enieBa — cTocoBHO 10 GeToHiB, Kyinona-Mopa — 3aCTOCOBHOIO JUIsl IPYHTOBUX
CEPEIOBHILL.

OnHuM 3 HaIpsSIMKIB yJIOCKOHAJICHHSI OYyJIIBEIbHUX KOHCTPYKIIINA € PO3BUTOK
METOJIIB PO3pPaxXyHKY, SIKI BPaXOBYIOTh JIIMCHI BJIACTMBOCTI MaTepiaiB OyiBeIbHUX
KOHCTPYKIIii 1 TPYHTY. BHAC/IIJIOK KOHTAKTy 3 TPYHTOM, 1110 BOJIOJIE PEOJIOTUYECKIUMHU
BJIACTUBOCTSIMU, KOHCTPYKIIIS SIBJISIE COOOO HEOTHOPIAHY CUCTEMY.

Ha ocHOBI Teopii 1 poO3paxyHKOBHX pIBHSIHb, 3aCTOCOBYBaHUX IS
YHCeNbHOI pealizaiii po3paxyHKy, 3a JOMOMOTO0 KOMI'TOTEPHOTO MPOTPAMHOTO
komruiekcy ANSY'S pearnizoBaHa 3aada 3 po3paxyHKy TYHEIIO.

[lepenbayaeThesi, IO CHOPYIKEHHS 1 B3aEMOJIIE€ 3 HUM T'PYHTOBA CEPEN0-
BUIIIE YTBOPIOIOTH €AWHY TMOB'si3aHy cucteMy. Jliroui Ha Hei oO'emui Q i
IIOBEPXHEBI (| HABaHTa)KEHHs, Po30KMBaroThCA Ha Ny 301bIIEHD [3].

OyHKIIT HaBaHTaXXEHH. PIBHSIHHS CTaHy 3aJe€XaTh Bl MOXIIHUX (PYHKII
HaBaHTaXKEHHA. Omxe, QyHKUII HABaHTAXEHHS KOHKPETU3YIOTh MOJEII
nedopMiBHUX cepeqoBUlll. SIK moKa3aiv eKCIepUMEHTalbHI JaHl 1 HaTypHI cIo-
CTEPEKEHHSI, CEPEOBUIIIA, 1110 BOJIOAIIOTH PI3HUMH BIACTUBOCTSIMH, OMHUCYIOTHCS
pi3HUMH (QYHKLISIMU HaBaHTaXEHHA. Tak, IJis IPYHTOBUX 1 TPCbKUX CEpeOBUI,
[0 MPAaLIOIOTh B yMOBaX IUIOCKOI aedopMallii, B SKOCTI OILIi HAaBaHTaXEHHS
MO’Ha BUKOPUCTOBYBaTH ymMoBa Kynona — Mopa, 151 6€TOHIB 1 3a/11300€TOHIB —
Takox yMoBa Kynona — Mopa [1] a6o ymoBa ['enieBa [1].

Po3paxyHok TyHemnto. s BUpiIEHHST pO3paxXyHKOBOI 3a7adl pO3paxyHKY
TYHEII0 BUKOPUCTOBYEThHCA MporpamHuii komruieke ANSY'S.

Po3paxyHkoBa cxeMa CHUCTEMH CKJIQIa€ThCS 3 HUIIHAPUYHOTO TYHEIIO,
TPUILAPOBOI IPYHTOBOTO CEPENOBUINA 1 PYHIAMEHTY CIOPYAH, PO3TALIOBAHOTIO
Ha MTOBEPXHI TPYHTOBOTO MacuBy (puc.l).
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Jlis BUKOHAaHHS pPO3paxyHKy B HaIIBHECKIHYEHHOI MacuBl TPYHTY
BUpI3a€ThCS 00cAT mupuHOIo 1 M, noBxuHOI0 60 M 1 BucoToro 45 M. Ilo #oro 6o-
Kax HaKJIaJal0ThCsl TPAaHUYHI YMOBH, 10 MPEACTABIAIOTH 3aIIEMJICHHS 3 BUIBHUM
BEepPTUKAIbHUM 3MimieHHsAM. [lifomBa MacuBy KopcTKo 3atucHeHa. [louatok ko-
OpAMHAT PO3TAIIOBYETHCS B MOTO JIIBOMY HIDKHBOMY KyTKYy. OCh X CIIpsSIMOBaHa
BIIPaBoO, a BiCh y Bropy. [iamerp TyHemnto qopiBHioe 10 M, a HOro Bich Ma€e KOOp-
AUHATU Xy = 25 M, o = 20 M. Ha BepxHiif MexXi TPYHTOBOTO MacuBYy pPO3TallIOBa-
HUN (yHIaMEHT CHOPYIH, 10 Ma€ MOBXHUHY 12 M, Ha AKHHl Jli€ BepTHKaJIbHA
piBHOMIpHO pO3MoziIeHe HaBaHTaXeH s inTeHcuBHicTIo 100 KH/M®. BincTams 10
fioro miBoro kparo oaHo 28 M. ['pyHTOBI BOAM pO3TalIOBaHi HAa TIUOWHI 3 M BiX
BEPXHbBOT MEX1 MAaCHBY.

Ha ocHOBi BuKOpHCTaHHS Teopii IUIACTUYHOI TeYii 3 3MILHEHHSIM, IO
0a3yeThCsl Ha 3aCTOCYBAaHHI MPUHIMIY MakcuMymy Miseca, oTpuMaHi B (opmi,
3py4Hid AJIs 3aCTOCYBaHHS J0 PO3PAXYHKY CIOPY, TaKi pIBHSIHHS:

Puc. 1. Po3paxyHkoBa cxema CHCTeMH

Buknanena Buile Teopis peaizoBaHa y BUIJISIIL MPOTPAMHUX KOMIUIEKCIB
[2] 1 ANSYS, sikuii BUKOpUCTAHUM I OTPUMAHHS YHCEJIbHUX PE3yJIbTaTiB
pllIeHHS 3a/a4l pO3paxyHKy TyHelt0. Po3paxyHOK BUKOHAHUI B JIBa €TalH 1 1a€
MO>KJIMBICTh IIPOaHalli3yBaTH HANpy>K€HO — Je(OPMOBAHHM CTaH CUCTEMHU.

HaiiGinpie nepemimienss, pisHe 2.75 cM, po3TaiioBaHe il pyHIaMeHTOM
cnopyau. Kiibiie TyHento He oTpumalio nepemiiieHb. e BUKIMKaHO THM, IO
301IBIIMBCS Bara Kb, ajle 3MEHIIMIIACS Bara BUMHATOIO 3 TYHEJIO TPYHTY.

Haii6i1b1111 BETMYMHN HApyT po3TalloBaHl B TPYHTI OUIS KIIbIIS TYHENIO 1
110 T XOIIBi TPyHTOBOrO MackBy. Bouu piBai 238 kH/m®.

[lepemimieHHsl Mmicas MEPLIOTrO eTamy PO3paxyHKy cKiaid 2.9 cM, moTiMm
BOHHM Ha JIPYyroMy eTami po3paxyHKy 3MmeHImmiaucs a0 2.23 cM. lle BukiukaHo
3MIHOIO )KOPCTKOCTI CUCTEMHU BHACIIOK CIIOPYIPKEHHS TYHEIIO.

3acTocyBaHHS 70 PO3paxyHKIB CIIOPY/ 3a3HAYEHUX METOJUK, 3 ypaxyBaH-
HAM Mojudikamiss (YHKIIA HaBaHTaXKEHHS, LIO JO03BOJISIIOTH BPaxoOBYBaTH
o0'eMHI TmacTU4HI Aedopmariii He TUTBKH BiA (OPMO3MIHU CEPENOBHUINA, alie 1
BiJl BCEOIYHOTO PO3TATYBAHHS 1 CTUCHEHHS, 1 X peani3allis y BUIJISA1I Mporpam-
HUX KOMIUJIEKCIB MIABUIIUTH TOUYHICTh PO3PaxXyHKIB BUPIIIYBaHUX 3aBIaHb.
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HAYKOBE OBIPYHTYBAHHS 3ABJIAHb OPI'AHIB BUKOHABUOI
BJAAM Y COEPI HUBIVIBHOI'O 3AXUCTY

I'yoosuu O./1., k.m.u., c.H.c., 0oy.
Inemumym yusinbHoeo 3axucmy y cghepi yuginornozo zaxucmy, Kuis, Ykpaina

UucneHnHi AOCHIPKEHHS 3 MpooOsieM (GopMyBaHHS 1HCTUTYIIMHHX 3acaj
€IC1I3 Tta iforo ckiIaj0BHUX, MOAAIBIIOTO yIOCKOHAJIECHHS HOPMAaTUBHO — IIPaBo-
BO1 0a3u B cepi 113 cBimunTh Mpo TE, M0 B OCTAHHI POKU HAYKOBISIMU BUSIBIISI-
€TbCSI 3HAYHHUM 1HTEPEC CTOCOBHO PO3IIIANY MHUTAaHb 3 €()EKTUBHOCTI JiSUTBHOCTI
OpraHiB BUKOHABUOI BJIaJM Ta MICIICBOTO CaMOBpPSIyBaHHS, Cy0’ €KTIB rocrmoja-
PIOBaHHS B yMOBAaX aJIMiHICTpaTHUBHOI peopMHU 1 eneHTpaizanii Biaaau [1].

Posrnsan iHcTUTYIIOHATRHUX MpoOsiem po3Butky €JICII3 Ha cyyacHoMy
eTarni mnoTpedye 3AIMCHEHHsSI aHali3y CTaHy I1HCTUTYIIMHOTO 3a0e3MeueHHs
€JICII3 Ta ii ckJIaJoBUX, OI[IHKM CIPOMOKHOCTI IIOJO peajizaiii IHUPOKOro
KOJia 3aBAaHb 1 ii OCHOBHMX (YHKIIH y cdept L3 32 yMOB ChOrojeHHs Ta
pECYpPCHOTO 3a0€3MEUEHHS.

KpurepisiMu oninku peanizamii GyHkuii nepxasu B cepi L3 € peynbratu
JUSUTBHOCTI 11 IHCTUTYTIB, TOOTO 3aTHOCTI 1X 710 €(heKTUBHOTO BUKOHAHHS OCHO-
BHMX 3aBJIaHb 11010 3a0e3MeUeHHS 1 peajizallii Jep>KaBHOI MOTITHKH B 111 cdepi.

[TinBummenusa edpekTuBHOCTI MisutbHOCTI OJIB Ta sikocTi peanizaiiii HUIMU
3aBaaHb Ta QyHKIid B chepi L3 € HEOOX1MHOIO YMOBOIO Ha NUIAXY YKpaiHU 10
€BPOIEUCHKOT 1HTErpallli Ta CTajJoro PO3BUTKY CycHiabcTBa. OCHOBOIO mJisi i
BIIPOBA/DKEHHS € YTo/a Mpo acolaiio MK YkpaiHowo 1 €Bponeiickkum Coro-
30M [2] Ta Ctpateris cranoro po3sButky Ykpainu 10 2030 poky [3].

HeoOxinHicTh BpoBapkeHHsT B YKpaiHi ganoi Ctpaterii 3yMOBIIeHa YMH-
HUKaMH BHYTPIITHBOTO 1 30BHIIIHBOTO XapaKTepy, a came:

NpOTATroM 0araThbOX POKIB BHACIIIOK IOMIHYBAaHHS PECYPCO — T4 EHEPTOEMHUX
rajgy3el 1 TEeXHOJIOTI, CHPOBUHHOI OpIEHTAIli €KCIIOPTY Ta HAJAMIPHOT KOHIIEHTpAIIii
BUPOOHUIITBA y TIPOMUCIIOBUX perioHax chopMyBaiacsi CTpyKTypa yIpaBIiHHSI PO3-
BUTKOM, SIKa 3arajioM € Hee()eKTUBHOIO Ta €KOJIOTTYHO HEOE3MEeUHOI0;

piBEeHb €KOHOMIYHOTO PO3BUTKY Ta JOOPOOYTYy HACEJICHHS HE BiJMOBIIA€E
MPUPOTHOMY, HAYKOBO — TEXHIYHOMY, arpapHO — IMPOMHCIOBOMY ITOTEHITIATY
VYkpainu Ta kBamiikaiiiHO — OCBITHBOMY pPIBHIO HACEJIEHHS, COLIIbHO —
ICTOPUYHUM 1 KyJIbTYPHUM TPaJMILISM HApoay YKpaiHH.

[IpuHIMIIOBOIO 0cOOMMBICTIO MOOYA0BHU Ta (yHKIioHyBanHs €JICII3 mpo-
BIJTHMX KpalH CBITY Y BIIIMIHHOCTI BiJl yKpaiHChKOro [4] €: HaykoBe Ta €eKOHOMIY-
HE OOTPYHTYBaHHS NMHUTaHb, MOB'SI3aHUX 3 ITUBIILHUM 3aXHCTOM; 0€3yMOBHE BH-
KOHAHHS IOPUIUYHMX 1 MPABOBUX 3aKOHOJIABYMX aKTIB; MPO30Pi 1 3p03yMijii Me-
XaHI3MM peaii3alli 3aBlaHb LMBUIBHOIO 3aXUCTy; MIATBEPHKEHHS MPUUHITHX
mporpam 1 3agBJICHHUX L1Jel (IHAHCOBUMHU W MaTepiaJbHUMHU pecypcaMu; cTadi-
JILHICTh CUCTEMH YIIPABIIIHHS IIUBUIHLHOTO 3aXHCTY Ta CUJI IUBUIBHOTO 3aXHUCTY.
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Tomy HarampHa moTpeda HayKOBO-TIPAKTUYHOTO YAOCKOHAJICHHS 1HCTHUTY-
[[IOHAJIBHUX 3acajl pO3BUTKY BITUM3HSAHOI cuctemu L[3 moTpelyroTh npoBeneHHs
IPYHTOBHOTO aHaJi3y MIOJ0 MOCTAHOBKM Ta MOXJIMBOCTEH peasi3allii 3aBlaHb
[HIMOBB vy cdepi 13, Bu3HaYeHHS] YUHHUKIB, TPUYUH Ta TIEPEIyMOB, 110 HETa-
THBHO BIUTMBAIOTh Ha cTaOUTBbHICTh PyHKITIoHYBaHHS €/[CI13.

[ToctanoBka 3aBaans LIIMOBB y cdepi L3 € Baxkaum eramnom y 3aiiicCHEH-
Hl JIep>KaBHOI MOJIITUKK Yy cepl MIaHyBaHHs Ta MOJANbBIIOI peanizaiii 3aX0/iB
113, 3aiiicHeHHs l0T0 Ma€ BIAMpPAIIOBATUCS HA 3acajaX HAyKOBOTO Ta €KOHOMIY-
HOTO MiArpyHTs. CaMe Takuil MmiaXia 10 MOCTaHOBKH Ta (OpMyBaHHS 3aBaaHb 113
3maTHUM 3a6e3neunTy iX eheKTuBHY peamizanio Ta ¢pyHkionyBanns €/1CII3.

Mexani3m oOrpyntyBanss 3apnans {iMOBB y cdepi L3, npeacrasnenuit
Ha cxemi 3riaHo 3 Puc.l, 3A1iiCHIOEThCSI HA OCHOBI OOTPYHTYBaHHS iX BIATOBITHO
70 TIOKJIAJEHUX TOBHOBaXeHb Ccy0O’exkta 3abe3meuenHs 1[3, HopmaTtuBHO-
MIPaBOBOTO, (PIHAHCOBOTO, MaTEPIAILHOTO 3a0€3MEUEHHS, CIIPOMOKHOCTI 10 pea-

Cki1aioBUMH HayKOBOTO OOTPYHTYBAaHHS 3aBJlaHb B JJaHI CXeM1 BUCTYyIa-
I0Thb TaKl XapaKTepUCTUKH SIK: HEOOXIJHICTh, TOOTO YMOBM YEproBOCTI Ta
000B’SI3KOBOCTI MOCTAHOBKM 3aBJaHHS; €(PEKTUBHICTH IUIAHYIOUYUX 3axofiB LI3;
JIOCTaTHICTH I110JI0 HASIBHOCTI1 CHJI 1 3aC001B, TOTOBHICTD JI0 peasi3allli Ta iH.

[Moganbumii Xi7y OOIpyHTYBaHHS MOJISITa€ y MPOBEICHHI KOPUTYBaHHS 3aB/IaHb
3 ypaxyBaHHsS 3MIH OOCTaHOBKH, YITKOTO PO3MOJUTY Ta BHU3HAYEHHS MOBHOBAKEHb
cy0’extaM peamizarii 3axoAiB L3 BiimoBiiHO 10 chOpMOBAHUX 3aB/IaHb.

Takum unHOM, 3 MeTOIO epeKTUBHOI peanizaiii 3aBaanb [L[IMOBB y cdepi
13 npotiec ix MOCTaHOBKU Ma€ OyTH HAYKOBO Ta €KOHOMIYHO OOIPYHTOBAHUM.

OG6rpynryBanusn 3asaann IIIMOBB y chepi 113

3ano6iraHHa HC < PearyBaHHsa Ha HC
APiHP — NikBipauia HacnigkiB HC <~ HapgaHHA gonomoru

HeOmeH'\ch EdekTneHicts

(o\_\'\HKa ) nocTaTHicn,
o6c1—a\-\03“ HaykoBe oOOGrpyHTyBaHHSA

N

BHOBaXXeHHSA
KopuryBaHHs MocTaHOBKa ° Lli:llng
3aBAaHb 3aBpaHbL ccpepi LI3
: HopmaTtusHo-
Cnpomox_cmc-!'_!: EKOoHOMMYHe r?pasose
Ao peanisaull OGrpyHTYBaHHA G e3neYeHHS

diHaHCcOBe MaTepianbHe
3abe3neYyeHHsA 3abe3neYeHHsA
Pexxumu cdbyHkuioHyBaHHA €NCLI3

Puc. 1. OorpynryBanns 3asaans [IIIMOBB y cepi I3 B cyyacHux ymoBax
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OLIEHKA OTHE3AIIIMTHBIX CBOMCTB MUHEPAJILHBIX KPACOK
JUISI TIPEBECHHBI

Ty3ui C.I‘l., K.m.H., C.H.C.,
Konwinosa T.H-., oupexkmop
Boxcenxo UK . K.M.H., 00Y.

‘ooor EO®HUII, Kponusnuyxuu, Ykpauna
2yIl Apcen, Munck, Pecnybnuxa berapyce
SBI'TY, Munck, Pecnybnuxa benapyco

JllpeBecuna  octa€Tcsi OJHMM U3  Haubojee  pacHpOCTPAHEHHBIX
KOHCTPYKIITMOHHBIX MaTEPHUAJIOB, UCIOJIb3YIOIIMMCSI B CTPOUTEIICTBE HE TOJIBKO
B Ykpaune, HO U B Pecniybnuke benapyck. Hapsimy ¢ noctouHcTBamMu, BBITOJIHO
OTJIMYAIOIIMMU €€ OT JAPYTUX CTPOUTEIbHBIX MaTepualoB, OHa OOJanaeT u
HEJ0CTAaTKaMH, IVIABHBIMU W3 KOTOPBIX SIBISIFOTCA JIETKash BOCIUIAMEHSIEMOCTh U
rOpIOYECTh. YCTPAaHEHHE 3THX HEIOCTaTKOB BO3MOXXKHO 3a CUYET CpEJICTB
OTHE3alUThl, 00ecreunBaOIMMK | Tpymnny orHe3aluTHOW 3P ¢ekTuBHOCTH. B
HACTOSALIEE BpPEMs  HUCHOJB3YIOT O00pabOTKYy IOBEPXHOCTU  JIPEBECHHbI
OTHE3alIUTHBIMU  MOKPHITUAMH U  nponutkamu. Cpeau  MHOrooOpaszus
OTHE3alIUTHBIX  MOKPBITHM,  Hauboysee  BOCTPEOOBAHHBIMH  SIBJISIOTCS
MUHEpAJIbHbIE KOMIIO3UIIMH, KOTOpbIE OOECHEUMBAIOT 3ALUTY JPEBECUHBI OT
TOPEHUs M HE BBIIEISAIOT TOKCHMYHBIX BEIIECTB B IMPOLECCE TEPMOAECTPYKIUU
[1-3]. CymectByer MHOXECTBO pPabOT, TOCBSAMICHHBIX BOMPOCAM CHIDKCHUS
TOPIOYECTH JAPEBECHHBI, 00paOOTaHHBIX OTHE3ANIUTHBIMU BeliecTBamMu [4—7].
OpHako, BO BceX 3THX pabOTaX OCHOBHOM YKIJIOH HalpaBlIeH HAa OTHE3aLIUTY
JPEBECUHBI 3a CUET IPUMEHEHHSI BCIIyUYNBAKOUIUXCS IOKPBITUM, B TOM YHCJIE U Ha
OCHOBE IIEJIOYHBIX THAPOATIOMOCHIMKATOB, a BONPOC O MPUMEHEHUU
OTHE3AIIUTHBIX KPAaCOK Ha aJIOMOCHJIMKATHOW OCHOBE oOcTaics ciabo
M3YYEHHBIM U OCBEILICHHBIM.

[TosTOMYy 11€J1bI0 PAOOTHI OBLIIO OTpE/IEICHNE OTHE3AIUTHBIX CBOMCTB MHU-
HEpaJIbHBIX KPACOK JJIsl IPEBECHHBI, MMOJTYYEHHBIX HA OCHOBE LIEJIOYHBIX ATFOMO-
CUJIMKATOB.

JInst pemieHus MOCTaBJICHHOM 3aauyd MPUMEHSUICS CTAHJIAPTHBIA METO
ompeneneHuss rpynnel  roproyectd Ha ycraHoBke OTM. JloctmxeHue
MOCTaBJIEHHOW B paboTe wenu oO0eclneyuBajoCh 3a CYET Bapualud U
MOAU(UKALIMK COCTAaBOB OTHE3AIIMTHBIX KPAacOK M IMPUMEHSEMBIX T'PYHTOB.
Pe3ynbraThl vcclieqoBaHui pUBEACHBI HA pUC. 1 U puc. 2.

Kak BugHo u3 rpaduka (puc. 1), odpaser; u3 HeoOpaOOTaHHOU COCHBI yKe
Ha 44 CeKk OTHEBBIX HCHBITAHUA HAYMHAET MHTEHCUBHO TOpPETh, TeMIlepaTypa
JIBIMOBBIX Ta30B 3HAYWTEJIBHO MPEBBINIACT AonycTuMmyro At > 60°C, To xe
KacaeTcs W rokazarens norepu maccbl Am > 60%.
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Puc.1. /lunamMuka HapacTaHMsi TeMIEPATYPbl IBIMOBBIX TIa30B IPH OIrHEBbIX
HcnbITaHUAX JApeBecuHbl cocHbl: CH — cocha HeoOpaGorannas; CII — cocHa,
oOpaGoranHast  orHe3ammTHOii  kpackoii; CAIIl -  cocHa, oOpaGoTaHHasi
TEIJIOOTPAKAIIIMM TPYHTOM M orHe3amuTHo kpackoii; CI'Il — cocna, odopaGorannasi
HAIMOJHEHHBIM TPYHTOM Je1 ApeBecuHbl (YII Apcen) u orne3ammTHoi kpackoii; CIIM —

coCHA, oOpadoTanHast MOAM(PUIMPOBAHHOM OrHE3AIMTHON KPacKou

d

Puc. 2. BHemnmii Bux 00pasmoB mocje OrHeBbIX MCHBITAHMI (0003HAYeHUSA
aHAJIOTMYHbI IPUBEEHHbIM HA puc. 1)

TemnepaTypa IBIMOBBIX Ta30B U MOTEPS MACChl 00PA3IOB COCHBI, 00pado-
TaHHBIX OTHE3AIIMTHHIMU KpPAaCKaMH Ha MUHEPAJIbHOW OCHOBE, HE MPEBBIIIACT
TpedyeMbix mokazareneit (At < 60 °C u Am <60 %). HecmoTpst Ha moBpexacH-
HOCTh ITOBEPXHOCTH 3aIIUTHBIX KPACOK B MPOIIECCE OTHEBBIX TECTOB (pHC. 2), UX
OTHE3AIIUTHAS CITOCOOHOCTh HE YMEHBIIACTCS B PE3YJIBTaT€ TOTO, YTO IMOBEPX-
HOCTh JIPEBECHUHBI TOJI KPACKOW MPETEepIIeBACT 3HAUUTEIbHYI0 MOAU(DUKAIINIO 32
CUET COCTAaBJISIOLIUX KPACOK.

B pesynbrare BBINOIHEHHON PaOOTHI OMpenesieHbl OTHE3AIIUTHBIE CBOMCT-
Ba KPAcCOK JJisi IPEBECHUHBI, MOTYYECHHBIX HAa OCHOBE IIEJIOYHBIX ATFOMOCHUIIMKA-
TOB. Pa3zpaboTanHbie COCTaBBI KPACOK SIBIISIOTCS TPYJHOTOPIOYEMH U TPYIHOBOC-
MJIaMEHSIEMBIMHU.
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BOTHE3AXHWCT BYIIBEJIbHUX KOHCTPYKIIH — SIK CKJIATJOBA
BE3INEKU IOBYJIOBAHUX OBEKTIB PI3HOI'O IPU3HAYEHHA

Janinin O.Ml., K.M.H., Hay.Kagp.
Cmonéosuii €.B*., Kypcaum
Hecmopenko 0%, K.Qh-M.H.
1HaL;i0HaJ1bHuL2 VHIgepcumem YyusiibHo2o 3axucmy Ykpainu, Xapkie, Ykpaina
Exonomiunuu ynieepcumem y bpamucnasi, Cnosauuuna

ByniBHUIITBO 00'€KTIB, 3aCTOCYBaHHS HOBUX Cy4YaCHUX TEXHOJIOTIH y Oy/Ii-
BHUIITB1, TOCUJIIOBAHHSI HOPM, BEJI€ JI0 3POCTAaHHA MOTPEO y MPOTUIMOKEKHOMY
3aXHUCT1 OyAIBEIbHUX KOHCTPYKIIIH, 1HKEHEPHUX CUCTEM 00'€KTIB IPOMHUCIOBOTO
Ta UBLIBHOIO MpHU3HaYeHHA. BuMoru cborozieHHs noTpeOyroTh B 3a0€3MeUeHH1
€BPONEICHKOT SIKOCTI TACUBHOTO BOrHe3axucty. B YkpaiHi icHye nocTaTHsl HOp-
MaTvBHA 0a3a, € SKICHI MaTepiaJid 1 TEXHOJIOTI], HAJIAaroP)KeHO TEXHIYHE 00Cy-
roByBaHHs. Baromuii BHECOK y MiJBHILEHHS SIKOCTI POOIT 3 MAaCUBHOTO IPOTH-
MOKEKHOTO 3aXHCTY (BOTHE3aXUCTy OyAiBEIbHUX KOHCTPYKIIii) BHECIH PO3pPO0-
Ka 1 3aTBEp/KEHHSI HOPMAaTUBHO — MPABOBHUX aKTIB Y c(epl MOKEKHOI Ta TEXHO-
reHHO1 Oe3neku. byio BCTaHOBJIEHO OCHOBHI BUMOTH JI0 POEKTYBAHHSI, BUITUCA-
HO BCI MPOIEYPH 3 BUKOHAHHS 1 374l B €KCIUTyaTaIlil0 BOTHE3aXUCHUX POOIT.

Ha croroani icHye BenuwKa HU3Ka CIOCOOIB BOTHE3aXUCTY OyaiBEIbHUX
KOHCTPYKLIH, OJJHUM 3 SIKHX € BOTHE3aXUCHE OOpOOJSHHS ILISXOM HAaHECEHHS
BOTHE3aXHMCHHUX IITYKAaTYpOK (BOTHE3aXMCHE OOJHMIIOBAaHHs). VeThes mpo Bor-
HE3aXHCHI MaTepialii MTYKaTypHOTO THUITY, sIKI BUPOOJISIIOTH Ha 0a3i CIy4yeHOTO
BEPMUKYJITY. BoHU mOMyJsipHi B yChOMY CBIT1 1 caMe 3aBJISIKM BJIaJIOMY CITiBBiJI-
HOIICHHIO 1[1HA — €()EKTUBHICTh — SKICTh KOPUCTYIOTHCSI MOMUTOM Ha BITYM3HS-
HOMY PHUHKY, 3a0€31e4yI0Th BUCOKHI CTYMiHb BOTHECTIMKOCTI (10 3 roauH ajs
METaJOKOHCTPYKLIA 1 A0 4 TOAMH ISl 3al1i300€TOHHUX KOHCTpyKiil). Hopmu
nepea0ayaroTh HASIBHICTh HAa KOYKEH KOHKPETHUM BOTHE3aXHCHHMM maTepiall cep-
TU(]IKaT BIAMOBIIHOCTI Ta PEryIaMeHT POOIT, IKUM BU3HAYAETHCS TEXHOJIOTIA 3a-
CTOCYBaHHSI, BUAM KOHTPOJIO, TEPMIHM Ta YMOBH €KCIUTyaTallii, yMOBU O€3MeKu
MPOBEICHHS POOIT 1 OXOPOHU HABKOJIMIIHBOIO CEpeOBHUIIA, TOPAIOK 00CIyro-
BYBaHHS Ta 3aMiHM (PEMOHTY) MOKPUTTA. BCTaHOBIEHO MOPSIAOK MpUIOaHHS Ta
KOHTPOJIb BUKOPUCTaHHSI BOTHE3aXMCHOI'O0 MaTrepiainy LUIXOM KWOro CyNnpoBOAY
OpUTIHAIBOIO KOMI€0 cepTU(IKATY BiMOBITHOCTI.

Agne sk e npauroe Ha npaktuli. He Bci 3aMOBHUKH pOOIT BUMAararoTh Ha-
naHHs ceptudikary BianmoBigHocTi. [lin yac mpoekTyBaHHS 3aKiIafaeTbest PyH-
JTAMEHT sIKICHOTO BorHe3axucTy. Hopmamu nependadueHo 000B'13k0Be BUKOHAHHS
MPOEKTIB Ha BCl BUAM BOTHE3axucTy. [locuineHo BUMOTH 10 MIPOEKTIB BOTHE3aXH-
CTy METaJeBUX KOHCTPYKIIiH, 3aJ11300€TOHY, MOBITPOBOAIB 1 AepeBuHU. [Ipote
9acTO HE BUKOHYIOTHCS €JIeMEHTapHI BUMOTH. Tak, B MpOEKTax OJHHX 1 THX ca-
MHUX KOHCTPYKULIA BKa3ylOTh PI3HY KUIBKICTH OJHOTO 1 TOIO CaMOro Marepiaiy.
3aMIHIOIOTh OJIMH BOTHE3aXMCHUM MaTrepiaj Ha 1HIIWN, MeHII epeKTUBHUMN, Oe3
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BIJIMOBIAHOTO Y3TO/KEHHS 1 IEpepaxyHKOM TOBUIMHH MMOKPUTTA i BUTpaT. Takox
MPOEKTYBAJIbHUKHU 3aKJIa/laloTh J0 MPOEKTIB BOTHE3aXMCHUI MaTepian 06e3 ypa-
XYBaHHS TEXHOJIOT1i HOT0 3acTocyBaHHs. BUKOHYIOUM MpOEKTHI poOOTH 3 BOTHE-
3aXUCTY KOJOH J0 MeXi BOTHECTIHKOCTI 120 XBWJIMH, IITYKaTypHUN MaTtepial
HAMararoThCsl 3aMIHUTH TaKOI KOHCTPYKIIEIO: «IIOKPUBAIOTH» KOJIOHY BOTHE3a-
xucHOI (hap6oro Ha 90 XBUIHH, a MOTIM OOJUITLOBYIOTH BOTHECTIMKUM TIICOKa-
pTOHOM (OIMH T1ap) 3 Mexero BorHecTiiikocTi 30 xBunmmH. [Ipu oMy obmuITFO-
BaHHS BUKOHYIOTh YIPUTYJ /10 KOJIOHU, HE BPaXOBYIOUU TOTO, 110 CITy4YEHUH 3a-
XUCHUH map miHu moBuHEH MaTu TOBIUHY 100 — 150 MM. ToOGTO 0bmuUITFOBaHHS
MOBUHHO BIACTYNAaTH Ha L0 BETUYMHY BiJ TUIOIIMHU CTIHOK KoyioHH. Taka 3a-
MIPOCKTOBAaHA KOHCTPYKIIS HE 3a0€3MeUuTh MEXY BOTHECTIHKOCTI 120 XBWIHH,
OCKUIBbKH Ha Hel Hemae cepTHdikaTy BIANOBIAHOCTI. Takox mpu MpoBeeHH1 BOT-
HE3aXUCHUX POOIT JOMyCKAIOThCS XapaKTepHI MOMUJIKH, SIKUX MPUITYCKAIOTHCA
1] 4ac MPOEKTYyBaHHS W BUKOHaHHA poOiT. IlepenyciM 1ie Opak 3HaHb, 110 Take
MpHUBE/ICHA TOBIIMHA KOHCTPYKIIiI, MOMHJIKHA B po3paxyHkax. [ImyTaioTh Takox
nokazHuku R, E, I, siki Bu3HaueHi Oy/JiBeIbHUMU HOpMaMu Ta mpaBuiamu [1].
Hanpuxknazn: BoruezaxucHa papOa st HECyuynX METaTOKOHCTPYKIIN cepTudiko-
BaHa Ha noka3Huku R (kputnuna temneparypa 480°C), a HEIO NOKPUBAIOTH Me-
TaJeBl JBEPI Ta MEPETOPOJIKH, Kl MPAIIOIOTh 3a mokasHUKoM E, I (kpuTuuHa Te-
mreparypa 140°C). [IpobGnema sSIKOCTI MPOEKTIB HE MOKe OyTH po3B'sa3aHa Oe3
HAJIEXKHOI yBarv J10 MPOEKTHUX OpraHizailiii, 30KkpemMa METOJ0JIOT1l MPOEKTyBaH-
Hsl BOTHE3axucTy. HallBaKTMBIIIMM YMHHUKOM 3a0€3MEeUEHHsI IKOCTI pOOIT € Mu-
TaHHs KBatidikailii nepcoHasy 1 HasBHICTh YCTAaTKyBaHHsI JIJIi BUKOHAHHS POOIT
3 BOTHE3aXUCTy B MOBHIN BIAMOBITHOCTI 3 XapaKTEpUCTHUKAMU MaTepialiB 1 3a-
TBEPDKCHUMH periiaMeHTaMu poOiT.

JloTpuMyIOUYHUChH 3aMpPOBAHKEHUX CUCTEM SIKOCTI 3a MPaBUIIbHE BUKOHAHHS
po0iT, MO0 YHUKHYTH 3ayBakKeHb, BUKOHABIII BOTHE3aXHCHUX POOIT BUMYIIICHI
BUKOPUCTOBYBATH CBOE IMPABO HE peai30ByBaTH BOTHE3aXHCHI MaTepialid BUPO-
OHMKaM poOIT 6€3 MonepeIHbOro X HABYAHHS Ta IHCTPYKTAXKY. Y JIIEH3IHHUX
yMOBaXxX MPOBAKEHHS TOCTIOAAPCHKOT AISIIBHOCTI 3 HAJaHHS MOCTYT 1 BUKOHAHHS
POOIT MPOTUIIOKEKHOTO MTPU3HAYEHHS BKa3aHO, 10 Cy0'€KTH TOCMOIaPChKOT 1Iisi-
JHHOCTI 3000B'13aH1 MaTH HAJIEKHY MaTEPlaIbHO — TEXHIYHY 0a3y 1 BIATOBIIHUMA
mraT KBamidikopanux ¢axismiB [2]. [IeBHa yacTuHa opraHizalliii mij yac HaJaaH-
HSI TIOCITYT 1 BUKOHAHHS POOIT MPOTHUIOKEKHOTO MPU3HAYEHHS, 4 caMe BOTHE3a-
XHUCTY, HE 3aBXK]IU TIOTPUMYIOTHCSI YNHHUX 3aKOHOJIaBUUX 1 TIPABOBUX HOPMATHB-
HUX aKTiB, SIKI PETYJNIOIOTh TMEBHUM BUJI AISUTBHOCTI, @ TAKOXK BUKOPHUCTOBYIOTH
3ac00HM IPOTHUIIOKEKHOTO 3aXKCTY, SIKI HE MalOTh cepTU(dIKaTy BiAMOBIIHOCTI, HE
JOTPUMYIOTHCS €KOJIOTTYHHX 1 TPOTUIIOKEKHUX BUMOT. Y HACHIIOK IIHOTO SIKICTh
poOiT He BimOBigae BUMoraM. ['0JloBHE TTpH 1IbOMY — BpaxyBaTH HaIpaIfOBaHHS
1 mepea0aYnuTH BC1 MOKJIMBI YUMHHUKH, SIKI PETYJIOIOTH MPOLIEC BUKOHAHHS BOT-
HE3aXMUCTy. SKIO 1Ie pa3 MOBEpPHYTUCSA 0 MEpesiyeHuX BUIle MpolJeM 1 3a-
BJIaHb, TO HacaMIiepe;] 11e JOTPHUMaHHS Ha pUHKY HOPMAaTHBHHMX JIOKYMCHTIB, BH-
KOPIHIOBaHHS OJJHOTO 3 OCHOBHMX 1 YAaCTHUX MOpPYILIEHb, IKUM € Opak HaJeKHO
oopmMiieHOro cepTu(ikaty BiMOBIJHOCTI HA BOTHE3aXHMCHUN MaTepial.
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YiTke JOTpUMaHHS KX MPaBUI Ja€ 3MOTY PO3B'sI3aTH TOJIOBHI MPOOIEMHU.
Hacammnepen, 1ie He nomyuieHHs miapoOOK, KOHTpadaKTHOT MPOAYKIIIT 1 3pEIITO0
— SIKICTb BUKOHAHUX POOIT. SKicTh MaTepiajiB 1 TEXHOJOTIN MiJ Yac BUKOHAHHS
BOTHE3aXMCHUX poOIT 3abe3neuye CTiiikui monut i1 nepcrnektuBu. OO'€KTUBHUN
aHaJli3 yCiX pU3HKIB, AKi HECYTh BUPOOHUKU Ta BUKOHABI[l BOTHE3aXHUCHUX POOIT
y 3B'SI3Ky 3 HESKICHMM iX BHKOHAHHSM 1 IUIFOCH BHUCOKOI SIKOCTI, BPELITI pPEIIT
JAI0Th 3MOTY 3pOOWTH TaKHil BUCHOBOK: Halie(heKTHBHIILY Oe3neKy 00’ €KTiB M
Yyac MPOBEJIEHHS BOTHE3aXUCHUX POOIT MOXKE I'PYHTYBATHUCS TUIBKH Ha SIKICHIM
po0oTi, fiKa BIAMOBiIa€ BCIM BUMOTaM periiaMeHTy BUKOHAHHS POOIT, JIIIEH31H-
HUX YMOB IPOBAKEHHSI TOCMOAAPCHKOI MISIBHOCTI 3 HAJAaHHA MOCIYT 1 BHKO-
HaHHS POOIT MPOTUIOKEKHOTO MPU3HAYCHHS Ta JII0YUX HOPMATHUBHO — MPaBoO-
BUX aKTiB y cepi MpoBeACHHs BOTHE3aXUCHUX pOOIT Oy/IiBEIbHIX KOHCTPYKIIIH.
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JOCJILIKEHHSI METOAIB OTPUMAHHS THYUYKHUX COHSIYHUX
EJEMEHTIB JUIs1 EHEPTO3ABE3IEYEHHS 3ACOBIB KOHTPOJIIO
JIKEPEJIA HAJ3BBUYAMHOI CUTYAILIT

Meiinexko H.B., x.m.n., ooy.
Hayionanvnuii ynisepcumem yuginoHoeo 3axucmy Yxpainu, Xapxis, Ykpaina

BukopucTaHHS COHSYHUX €JIEMEHTIB B SKOCTI TIOPTATUBHOTO T€HEpPATOpa
€Heprii BUMarae mepexoay BiJl KApKaCHUX IMMaHENeH MO0 THYYKUX COHSYHHUM elie-
MEHTaM, SKi MOXJIMBO PO3MIIIATH Ha MOBEPXHI Oyb-sikoi hopmu. OIHAK TEXHO-
JIOT1 CTBOPEHHS THYYKUX €(PEKTUBHUX COHSYHUX €JIEMEHTIB HE BiAIpaliboBaHa 3
TOYKH 30py IPOMUCIOBOTO BUPOOHHUIITBA.

B nanuii yac po3pi3HSIOTH ABl TPYIU METOJIIB OTPUMaHHs 0a30BUX IIApiB
TEIYpUAY KaaMIIO JIsl BUCOKOS(EKTUBHUX COHSYHHMX €JIEMEHTIB: HU3bKOTEMIIE-
paTypHi 1 BUCOKOTeMImeparypHi. JIo BUCOKOTEMIEpaTypHUX TEXHOJIOTIN BITHO-
CATh CyOiMaliio B 3aMKHYTOMY Tpoctopi [1-3], ocajykeHHsI mapoOBUM TPaHCIO-
prom. Ilpu ix peamzanii popmyBaHHs 6a30BUX HIApIB 3A1MCHIOOThH IPU TEMIEpa-
Typi ocamkenns mouan 550 °C. JIo HHU3BKOTEMITEPATYPHHUX TEXHOJOTIH BiIHO-
CATh: EIIEKTPOOCAKEHHS, TePMiUHE BaKyyMHE BHUIIAPOBYBAaHHS 1 MarHETPOHHE
po3nuieHHs. OCOONMBICTIO IIUX METOJIIB € OCAHKEHHS IJIIBOK TEIYPHUAY KaAMIIO
TP TemIteparypax miaknaaku amwkde 450 °C.

SKII0 BUKOPUCTOBYBATH B SIKOCTI MIAKJIAJKH MOJIIMIJIHY IUTIBKY 3 TE€MIIE-
paryporo tepmocTadinpHocTi 450 °C, TO ocamKeHHs HEOOXITHO MPOBOAMTH IIPU
temriepatypi 01u3bko 430 °C. Tomy, ans 30epekeHHS YMOB, OJIU3bKUX JI0 TEp-
MOJIMHAMIYHO-PIBHOBAXKHUX, HEOOX1THO 3HUKYBATH TEMIIEPaTypy BUTIAPHUKA JI0
500 - 550 °C.

Bucokouactorne marnerponHe posnwieHHs CdTe 3a3Buuail mMpoBOASTH
IpH TeMIiepaTypi ocakerns 6au3bpko 300 — 450 °C, 110 103BOJISIE BUKOPHCTOBY -
BaTH B SIKOCTI MIAKIIAI0K MOJIiMIgHI TUTiBKY. [{el MmeToa MokHa BUKOPUCTOBYBA-
TH JJI1 OTPUMAaHHS TUTIBOK TEXYPHUAY 1 Cylb(]iay KaaMmito.

MarsneTpoHHe PO3MUICHHS PI3HOBHI TIOJHOTO KaTOIHOTO PO3MUJICHHS.
Cniji 3a3HaYUTH, 1[0 MAarHETPOHHI CUCTEMU BITHOCSTHCS 10 HU3bKOBOJIBTHUX CH-
CTEM PO3MWJICHHS, HANpyTa XKUBJIEHHs skuX He nepesuinrye 1000 B mocriitHoro
ctpymy. Poboua Hanpyra, sik mpaBuio, cranoButh 300 — 700 B, o no3Bossie Ta-
Ky @JIONITYBaTH TaKy TEXHOJIOTIIO JI0 MPOMHUCIOBOTO BUPOOHUIITBA.

[IpoBeneHO KpUTUYHUYN aHAJI3 METOJIB OTPUMaHHS TUTIBOK Cyib(igy Ta
TEIYpUAY KaaMito, SIKi BIAMOBIIAIOTh Cy4aCHOMY DPIBHIO PO3BUTKY TEXHOJIOTII,
BHBUYCHA MOKJIMBICTH aJanTarlii IUX METOIB JI0 OTPUMAaHHS MPUIAJTOBHX CTPYK-
Typ Ha THYYKI{ miakianaii. BctaHoBieHo, 1o ¢gopMyBaHHS 6a30BUX IIapiB COHS-
YHUX €JICMEHTIB Ha OCHOBI TEIYPHUIY KaJMil0 Ha THYYKHUX MOTIaMiTHUX MMiAKIad-
KaX HEOOX1THO MPOBOJIUTH HU3BLKOTEMIIEPATYPHUM METOJIOM MarHeTPOHHOTO PO-
3MUJICHHS Ha MOCTIHHOMY CcTpyMi. Lle 103BOJIUTH CTBOPIOBATH COHSIYHI €JIEMEHTH
3 KK]I He menmie 10%.
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OCOBJIUBOCTI BUKOPUCTAHHS YHIBEPCAJIbHUX
TEXHOJIOTTYHUX KOMILJIEKTIB MAJIOTABAPUTHOI'O
OBJIAJHAHHS JI)IA PEMOHTY BYJIBEJIBHUX OB’EKTIB 3
METOIO 3ATIOBITAHHSI TEXHOTEHHUX HAJI3BUYANHUX
CUTYALIA

Emenvanosa 1. A., 0.m.1., npop.
Yanka /1.0., k.m.H., acnipanm
Jlebeoesa O.C., k.m.H., acnipaum
Cyboma /1. 1O., acnipanm
Xapxiscokuul HayionanvHull ynisepcumem 0yoisHuymea ma apximexkmypu, Xapkis, Yxkpaina

CTBOpPEHHS BHMCOKOTEXHOJIOTIYHOTO MajorabapuTHOTO OOJaAHAHHS IS
PEMOHTY aBapiiiHUX Oy/IBEIbHUX 00’ €KTIB HA I Yac € ayXke aKTyaJbHOIO Mpo-
6nemoro. Taki 00’exTH, siki Oyinu moOynoBaHi B cepequbomMy 40 — 50 pokiB Tomy 1
IPaLOI0Th B YMOBax arpeCUBHOTO CEPENOBUIIA 3HAXOATHCS B MIpeIaBapiiHOMY
abo aBapiiiHOMY CTaHi, 110 Hece MiABUIICHY HeOe3IeKy /il HaBKOJUIITHBOTO Ce-
pEIOBHINA Ta XKUTTA Jtojei. Bee yacTimie Bij0OyBarOThCS MPOBAIM KaHaJi3allii-
HUX KOJIEKTOPIB 3 MOMNAaJaHHsIM HEYUCTOT B IPYHTOBI BOJU, pyHHYBaHHSAM J0PO-
HBOTO MOKPUTTS 1 MPOCITaHHSAM (PYHJIaMEHTIB OYJIWHKIB. 3 HEMEHIIOI 1HTCH-
CUBHICTIO CIIOCTEPITatoThCs 00BAJIM MOCTOBUX KOHCTPYKI[IM Ta 1HII. BupimeHHs
1i€i mpodseMu noTpedye KOMIUIEKCHOTO MIAXOAY 3 3ayYEHHSIM €()EKTUBHOTO
o0JialHaHHS Ta KBaTi(h1KOBAHOIO MEPCOHATY.

HoBI1 TeXHOJIOr14H1I KOMIUIEKTH MaJIOradapuTHOTO OOJIaIHaHHS CTBOPEHI 3
BUKOPHUCTAHHAM MOJYJHHOTO MPUHIIMITY, IO J03BOJISiE€ 3pOOUTH iX YHiBEpCab-
HUMHU, IIAPOKOTO TMpHU3HAYCHHS. MOIYJIBbHUN MPHUHIMII JO3BOJIAE 13 OKPEMHX
MallluH — MOJYJIB 30MpaTH TEXHOJOTIYHI KOMIUIEKTH SIK YHIBEpCallbHi, TaK 1 Cy-
ry0o il crieriagi3oBaHux pooirt.

[IpuHIMIIOBa cXe€Ma YHIBEPCAIBHOTO TEXHOJOTIYHOIO KOMIUIEKTY Majiora-
OaputHOrO OONATHAHHS SIK JUISl 3BEJIEHHS 00’ €KTIB, YKIJIaJlaHHS MOHOJIITHOTO 3a-
T300€TOHY, a TaKOX JIJIsl MPOBEJACHHS PEMOHTHUX POOIT B yMOBax Oy/1iBEJIBHOTO
MaijaH4YMKa TTOKa3aHa Ha puc. 1.

Taki TEXHONOTTYHI KOMILJIEKTH MaJIOrabapuTHOTO 00JIaJHAHHS JIJISl IEBHUX
THUIIIB pOOIT MOXYTh BUKOPUCTOBYBATHUCS 32 CIIAYIOUUMH CXEMaMHU:

— JUIsl BUKOHAHHS HAOpU3Tr — OETOHHUX POOIT 3 BUKOPUCTAHHSM CHOCO0Y
MOKPOT'O TOPKPETYBaHHS: «03yBaJIbHUI By30J — OCTOHO3MIIITyBad, 110 MPAIIOE
B KaCKaJHOMY PEXUMI — JIBOIOPIIHEBUI ab0 NUIAHTOBUN OETOHOHACOC — PO-
004Ye COTUIO 3 KiJIBIIEBUM HACaJIKOM — TIOBEPXHSI, 1[0 OETOHYETHCS»;

— i 0e30nanmyOHOro OETOHYBaHHS CIIOCOOOM MOKPOTO TOPKPETYBaHHS MPH
BUKOpUCTaHHI (H10pOOESTOHHUX CyMIIIEH JUIsi BUTOTOBJICHHS 3a11300€TOHHUX KOHC-
TPYKIIIH CKIaIHUX TEOMETPUIHHX (HOPM: «aBTOMAT — Pi34MK (HiOPOBUX BOJIOKOH —
JI03YBAJIbHUN BY30JI CKJIAJIOBUX OCTOHHOI CyMillll — TpUBaJIbHUNA OETOHO3MIIITYBAY
— OE3MOPITHEBHI MUTAHTOBUM OETOHOHACOC — TOPKPET — COIUIO 3 KIJIBIIEBUM Ha-
CaJIkOM — KapKac KOHCTPYKIIIi, 0 OETOHYETHCS 13 3aKJIQTHUMU JICTATSIMIY;
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Puc. 1. HoBuii yHiBepcaJIbHUI TeXHOJIOTIYHUH KOMIUIEKT MaJIOra0apuTHOro 00-
JIATHAHHSA JJIs1 YMOB OyiBeJIbHOT0 MaiiiaH4yuka: 1 — 103yBajJbHUI BY30J1 CKJIAJ0BHUX Oe-
TOHHOI cymimi: 1' — medens, 1'' — micky, 1'""' — nementy, 1''''— Boau; 2 — npomMixkuuii OyH-
Kep; 3 — 0eTOHO3MIiIIyBa4; 4 — CTPIYKOBO — JIONAaTeBHIl BaJ 3MilIyBa4ya; S — npuiMaJib-
HUii JIOTOK; 6 — YHiBepcaJIbHUI IJIAHTOBHUI 0eTOHOHACOC; 7 — pama; 8 — riApopo3noaiib-
4Mid By30.1; 9 — IIUT aBTOMATU30BAHOI'0 YIIPABJIiHHA KOMILIeKTOM; 10 — TOpKpeT — cOIIO0
3 KUIbIIEBUM HACATKOM

— JUJIsl PUTOTYBAaHHS OETOHHMX CyMillIel 1 OyAiBEIbHUX PO3UYHUHIB PI3HOTO
MPU3HAYEHHS: «I03yBaJIbHUI BY30JI CKJIaJOBUX OyAIBEIbHUX CyMilleld — OeTo-
HO3MIIIIYBa4 TPUBAJIbHUI a00 rpaBITallliiHO — MPUMYCOBOT A1i.

B sikocTi 0a30BO1 MalllMHU TEXHOJOTIYHOTO KOMIUJIEKTY MaJlorabapuTHOTO
oOJagHaHHs, 1O MPOMOHYETHCS, MOXKE OYTH BUKOPUCTAHO YHIBEpPCAIbHHUI 0€3-
MOPIIHEBUN IIAHTOBUN OETOHOHACOC a00 O0€TOHO3MINTYBay MPUMYCOBOi i [1].
B takomy pa3zi NpoAyKTUBHICTh TEXHOJOTIYHOTO KOMIUIEKTY BU3HAYAETHCA MPO-
JTYKTUBHICTIO 0a30BO1 MaIlIMHH.

B pasi 6a30B0i MalImH{ NUIAHTOBOr0 OeTOHOHAcoca [2] MpOIYKTUBHICTD
TEXHOJIOTTYHOTO KOMIUJIEKTY BU3HAYAETHCA MPOJYKTUBHICTIO, BIAMOBIAHO 3aJIE€XK-
HocTi [3]:

I, 05, = 3600-S,, -V, -k, -k, -Ks, 1)

mexm.oH
ne Sy, — IJIOIIA IONEePEYHOro Nepepisy IIIaHra B KOpIyci 6eToHOHacoca, M*; Ve
— CepelHs MBHIKICTh pyXy OCTOHHOI CyMilll MO THYYKOMY IUIAHTY, M/C; K1 —
KOe(DILIEHT, IKUH BpaxoBYE MOCTYNOBE HAPOIIYBAHHS 3yCHIUIS, CTBOPIOBAHOIO

MPUTUCKHUMH POJIMKAMHU POTOPA, IO CTUCKAIOTh 30BHI IIJIAHT B POOOUIi YaCTHHI

Hacoca; ¥z — KoeillieHT, M0 BpaXxoBye HAifHICTh POOOTH IILIAHTOBOI YACTHHU

Hacoca 3 ypaxyBaHHSM BHHUKAIOUMX B HIM HANpy>KE€Hb 1 TPAHUYHOTO CTaHy Ha
po3puB; Kz — KoeQILIEHT, [0 BPaXOBYE YMOBHU I0Jayl CyMilli O€TOHOHACOCOM
10 THYYKOMY IIIJIAHTy 3 YPaxXyBaHHSAM il BJIACTUBOCTEH.

VY pa3i 6a30Boi MallMHU KOMIUIEKTY OETOHO3MIilllyBauya MOro TEXHiYHa
MIPOTYKTUBHICTh BU3HAUAETHCS 5K [4]:
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=3600(z, +2,)V,,, -6-cosa(R-1K,_ 2
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7€ Z1 — KUIbKICTh BUTKIB CTPIYKOBOTO IITHEKA HA Bayly 3MilllyBaya; Z; — KUIbKICTh
JONATOK Ha Bamly;V., — CepelHs IIBUIKICTb 0OEpTaHHS Baja 3MillyBaua, M/C;
6=(6,+6,) — BIAMOBIAHO IIHPHHA JOMATKHA Ta IIUPHUHA CTPIUKU; R,I — BiAMOBIIHO
MaKCUMaJIbHUM Ta MIHIMaJIbHUN pajlyCu CTPIYKOBO — JjomaTeBoro Bana; K,, —
Koe(iIieHT 3anI0BHEHHS 00’ €My OETOHO3MIIIIyBayva.

TakuMm 4MHOM, B 3aJI€KHOCTI Bii KOHKPETHUX YMOB IPOBEICHHS PEMOHT-
HUX POOIT, 13 MAIlIMH — MOJIYJIIB 30MParOThCsl TEXHOJIOTTYHI KOMIUIEKTH, fK1, 3a-
BISKHA CBOild MOOUIBHOCTI, JTO3BOJISIFOTH OPTaHi3yBaTH MPOBEACHHS PEMOHTHHX
pOOIT 3 TOBHOIO MEXaHI3aIlIEID OKPEMUX Omepalliii Ta MOXJIMBICTIO aBTOMAaTH30-
BAHOTO YIPABJIiHHSA POOOYUM TPOIIECOM NP HEBEITMKUX BUTpaTax dacy.
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IJISIXWU BUPIIIEHHSI TPOBJIEMU NONEPE ’KEHHS
HAJIBBUYANHUX CUTYALIN HA TEPUTOPII YKPAIHA

leaneuw I'.B., x.m.1., ooyenm, ooy. kag.
Tonkynos 1.0., k.m.n., doyenm, Hau.xagh.
Hayionanvnuii ynisepcumem yuginbHoeo 3axucmy Yxpainu, Xapxis, Ykpaina

AHai3 Cy4yacHOro CTaHy Ta OCOOJHMBOCTI TEXHOT€HHOI, IPUPOTHOI Ta CO-
1iagpHOT HeOe3MeKH B IIJIOMY 10 YKpaiHi Ta ii perioHax MokKa3ye, 0 KOKHOMY
pETioHy BIACTHBI CBOI 3arpO3U TEXHOTEHHOT, TPUPOIHOT Ta COIialIbHOT HEOE3IEeK,
AK1 TOTPIOHO BpaxoOBYBaTH JJIsl a[IEKBATHOTO pearyBaHHs Ha Ha/3BUYaliHI CUTYya-
1ii pizHOro Xapakrepy. ['padix cepeaHLOCTATUCTUYHOI HIOPIYHOT KITBKOCTI HA-
3BUYAHUX CUTYallll, HAPUKJIAJA, TEXHOTEHHOTO XapaKTepy Mo perioHax Ykpai-

Hu 3a 1997 — 2019 poku nokazaHo Ha puc. 1.

Kinbkicts
HC
25

20 / \
15
/ \ 108
10
8,7 81
6,2 7,1 7,2 7.4
P 8 4,7

PerioH

Puc. 1. CepeaHboCTATHCTHYHA IIOPiYHA KiNbKICTh HAA3BUYAWHUX CHUTyalill Tex-
HOTEHHOT'0 XapaKTepy no perionax Ykpainu 3a 1997 — 2019 poxn

JlocnmikeHHsT MOKa3ad, M0 HAMOUThIT HEOE3MeYHUMHU B TEXHOTEHHOMY
BinHOMIeHH] €: [lonenpka, JIyranceka, JlHimponeTpoBchka, 3amnopi3bka, XapKiB-
cpka, Onecpka, MukonaiBcrka Ta KuiBcbka oOnacti. Haitbinbia npuponna 3a-
rpo3a npuramanHa s JIbBiBcbkoi, MukomaiBcbkoi, JloHenpkoi, Jlyrancekoi 00-
nacteit Ta ABroHoMHOI Pecry6miku Kpum. HaitGinbim HampykeHa coriaabHO —
MOJITUYHA 00CTaHOBKA criocTepiraerhes y Jlonenpkii, JIHimponeTpoBchKii, Bin-

HUIIBKIH o0nacTsax Ta ABToHOMHIN PecmyOumini Kpum.
HasBHicTs B YKpaiHi 3HAYHUX TEPUTOPIN 3 HECHPHUSATIMBUM TPUPOJTHUM

BIUIMBOM Ta CXHJIBHICTIO JIO MPOSBIB HEOE3NMEUHUX MPUPOIHUX SBHII IT1ICHITIOE
TOCTPOTY TPOOJIEeMHU 3a0e3MeUeHHs] HAIIOHATBHOT O€3MeKH NepKaBh 3 METOIO
CTAJIOTO PO3BUTKY KpaiHu. ToMy 3HM)KEHHS KUIBKOCTI HaJA3BUYANMHHUX CHUTYallii,
3MEHIIICHHS YMCIia 3aru0iuX Ta MOCTPAKIAINX, & TAKOXK CKOPOUEHHS 30UTKIB €
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CKJIaJIHOIO0 HAYKOBO-TIPAKTUYHOIO MPOOJIEMOIO, BUPILIEHHS K01 MOe OyTH oje-
PPKaHO JIMIIIe HA OCHOBI BUKOPUCTAHHS CUCTEMHOrO miaxony. be3 BukopuctanHs
CHUCTEMHOTO MiX0Ay BUPIIICHHS 3a3HAa4€HOl IpobieMu Oyae OJHOOIYHUM 1 He-
JI0CTaTHRO e(heKTUBHUM. Pa3oM 3 TUM CBITOBHI JOCBIA MOKa3ye, IO Kparle IMo-
NepeIuTH HaI3BUYaiiH1 CUTYaIlli, HbK O0poTHCA 3 iX HACIIIKaMU.

[TonepemxenHst HaA3BUYANHUX CUTYallli — 1€ CYKYTHICTh 3aX0/11B 3aKOHO-
TBOPYOTO, EKOHOMIYHOTO, aJMIHICTPATUBHOTO, TEXHIYHOT'O Ta 1HIIOIO XapakKTe-
Py, CIIPSMOBAHMX Ha BHUSBJICHHS Ta BUBYCHHS MPUYWH BHHUKHEHHS HaJ3BUYAN-
HUX CHUTYyalllld, MPOTHO3YBAHHS iX PO3BUTKY, pO3pOOKY 1 peasizalliio 3aX0/iB, SKi
3a0e3meuyoTh X yCyHEHHs abo Heutpamizamiro. OcoOJMBOTO 3HAYEHHS MO0
MOTIepEePKEHHSI Ta pearyBaHHs Ha HaJ3BUYaliHI cUTyallli HaOyBae iH(popMallis,
sKa MICTUTh BIJOMOCTI MPO MPOTHO30BaHI U Takl, 110 BXXE€ BUHUKIU MPUPOIHI i
TEXHOTeHHI HaJ3BUYAiHI CUTYyaIlli Ta IX HACIIIK{, a TAKOXK BIAOMOCTI IPO MOTe-
HIIIHI MOXJIMBOCTI MiAPO3JUIIB IUBUIBHOTO 3aXHCTy JEp>KaBU MO JIKBiAAIli
MOXJIMBUX 1X HacmiakiB. Ilpu 1mpoMmy mornepemkeHHs HaA3BHYaHHUX CHUTyalld
CHIJ PO3MIISIAATH Y SIKOCT1 MEPIIOUEProBOTO KPOKY MPH 3a0€3MEeUeHH] HalllOHATb-
HOi O€3IeKu JiepxaBu. Y 3B’A3KY 31 CKIIAJIHICTIO, BEJTUKUM PI3HOMAHITTSM, 3HAU-
HOIO0 HEBU3HAYEHICTIO MPOLECIB Ta 1X B3a€MO3B’SI3KIB, 10 IPU3BOAATH JO BUHUK-
HEHHS HaJ3BUYAMHHUX CUTYalllil, BAKOPUCTAHHS BIIOMUX aHAIITHYHUX METOJIB 1
MIIX0/IIB CYTTEBO OOMEXYIOTh MOTEHIIIHI MOXKJIMBOCTI IIOJ0 BUPIIICHHS IIPO-
OJieMu ToNepeKeHHsT Ha/l3BUYaHUX cutyauil. Ha cyyacHomy erami momepe-
JOKCHHST HAJ3BUYAMHUX CUTYAIlld MOBUHHE PO3TJSAATUCS SK CKIIAJHUN CHCTEM-
HUW Tpolec, 10 Mae OaraTOpiBHEBY CTPYKTYpY 3 BIJANOBIIHUMU B3ae-
MO3B’sI3KaMH Ta BJIacTUBOCTAMU. Lle o3Havae, 110 nonepekeHHs HaA3BUYailHUX
CUTyalllll B MEpIy Yepry CliJ po3risgaTH K CKIaJHUNA CyMICHUH Ipoliec 3aro-
OiraHHs Ta TOM’ SKIICHHS HACIIKIB HAJI3BUYaWHUX cuTyallii. [Ipu oMy 3aro-
OiraHHs HaJ3BUYAMHUX CUTYaIllil MOBUHHE OYTH CIPSIMOBAHUM Ha PETyJIOBAHHS
TEXHOTEHHOT, MPUPOJIHOI Ta COIliabHOI O€3MEeKH, OI[IHKY 3arpo3u BUHUKHEHHS Ta
pearyBaHHs Ha HaJ3BUYaliHi curyarii. [Iporiec mom’ sKIIeHHsT HACTIAKIB HAA3BH-
YallHUX CUTYyaIliil MOBUHEH OYyTH CIPSIMOBAHHI B MEpIy Yepry Ha 3a0e3MeueHHs
TOTOBHOCTI pearyBaHHs Mmiipo3autiB iuBiibHOTO 3axucty JJCHC Ykpainu. Pazom
3 TUM TOTOBHICTb JIO pearyBaHHs MOBUHHA OyTH aJIEKBaTHOIO PIBHSIM Ta XapakKTe-
Py 3arpo3 BiJ Haa3BHYaHUX cutyamii. Ciig 3a3HAYMTH, 10 HA TETEPINIHIN Jac
M1PO3UTH [IMBUTHHOTO 3aXUCTY PO3MOJIITICH] 1O TepUTOpli YKpaiHu B MEXKax Bi-
JMOBIAHUX aJAMIHICTPATUBHO-TEPUTOPIAILHUX OAWHUIL. [Ipy 1bOMy KOXHIN 3
HUX BJIACTHBI Pi3HI PiBHI TEXHOTEHHOI, MPUPOJHOI Ta colianbHOl HeOesnek. He
BpaxyBaHHS LIbOI'O MPAKTUYHO OOMEXY€ MOKIMBOCTI 1100 3a0€3MeUYeHHs TOTO-
BHOCTI pearyBaHHsS MIAPO3IITIB I[HMBIUIBHOTO 3aXUCTy aJAMIHICTPAaTHBHO-
TEPUTOPIATBLHUX OJAVMHUITH HA Pi3HI PiBHI HAA3BUUAWHUX CUTYAIlIH.

TakuMm 4MHOM, Ha TENEPIlIHIN Yac Momepe/KeHHsl HaJ3BUYalHUX CUTYa-
1A CJIA PO3TJIAIATH SIK CKJIAJIHUM CUCTEMHHH MpOIEC, MOB'SI3aHUN 3 CYyMICHUM
BUSBJICHHSIM 3arpO3U iX BUHUKHEHHS Ta 3a0€3MeYeHHSIM TOTOBHOCTI MiAPO3/1TiB
pearyBaHHs. OHaK B1JIOM1 METOJIM TMOIEPEKEHHS HA/I3BUYAHUX CUTYyallll BO-
JOJIIIOTh OOMEXEHUMH MOXJIMBOCTSMHM IIOJ0 CYMICHOI'O BHUSIBJIEHHS 3arpo3 ix
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BUHHUKHEHHS Ta OI[IHKM TOTOBHOCTI MiAPO3/iIiB pearyBanHs. Lle mopomxye mpo-
TUPIYYS — 3 OJHOTO OOKY 1€ HEOOXIAHICTh PO3IISAATH MONEPEIKEHHS HaI3BU-
YalHUX CUTyalllil K CKJIaJHUNA CHCTEMHHUH TpOIIeC, MOB'A3aHUM 3 CyMICHUM iX
BUSIBJICHHSM Ta 3a0€3MeUeHHsIM TOTOBHOCTI pearyBaHHs, a 3 1HIIOTO0 OOKy — 00-
MEXKEeH1 MOXJIMBOCTI JJI LIbOTO HasIBHUX METOMIB. 3 OTJISAY Ha BUIE3a3HAYCHE
OJTHUM 13 TIEPCIEKTUBHUX HANPSMKIB PO3B’s3aHHSI IIi€l MPoOsieMH € po3poOKa KOM-
OIHOBaHMX METOIIB TIOTICPEIHKEHHS HA3BUYAMHUX CHUTYAIlld MUIIXOM CYMICHOTO
MPOTHO3YBAaHHS 1X KIIBKOCTI Ta OLIHKK TOTOBHOCTI MiIPO3/IUTIB pearyBaHHsI.
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VIIK 614.8

AHAJIM3 METOJOB U CI1IOCOBOB BbISIBJIEHUSA ITIOKAPOB
B JIECHBIX MACCHUBAX

Kauyp T.B., x.m.n., cm. npen.
Hayuonanvnuiii ynueepcumem epaxcoanckoil 3awumu Ykpaunsi, Xapvkos, Yxpauna

Bce mHOr000pasue MeTo/10B U CIOCOOOB BBISIBIICHHS JIECHBIX TIOKAPOB YCIIOB-
HO CBOJIUTCSI K ITISITU OCHOBHBIM HAIPABJICHHUSIM PELLIEHUS STOM HETIPOCTOM 3aauu.

Ilepewiii cnocoé6 — 310 OOHApY)KEHUE MOKAPOB U3 CIEUUATBHBIX BBIIIEK
[1], KOTOpBIE PaACIONOKEHBI HAa BO3BBIIICHHOCTSX, XOJIMax, XOJIMax U JAPYrUX
MIPUPOJIHBIX BBICOTAX U MO3BOJISIIOT OCMATPUBATH MPUJIETAIOITYI0 MECTHOCTh. Ha-
OJIFoIaTeNlb MOXKET MCIOJIB30BaTh ONTHYECKHE MPUOOPHI M BU3YaJIbHO OOHApY-
KUBaTh MOSIBJICHUE JIbIMA U OTHSI — MEPBUYHBIX (DAKTOPOB, CBUACTEILCTBYIOIINX
0 Haudalsie noxapa. Cucrema Takoro HaOJIIOJCHUS UCIIOIB3YETCS Ha MPOTSHKECHUU
HECKOJIbKUX BEKOB. Pajinyc BU3yaIbHOTO HAOJIOICHUS MIPU XOPOIIEeH BUIUMOCTH
coctaBisieT 0koJI0 30 KM. ' 1TaBHBEIM €e HEIOCTAaTKOM SBJISIETCS HEOOXOIHUMOCTH
COOPYKEHUS BBICOTHBIX HAJ30PHBIX KOHCTPYKIIUM U TPUBJICYEHUS OTHOCUTEIBLHO
OOJIBIIIOTO KOJWYECTBA JIIOJICH JJIsI MMOCTOSIHHOTO BEICHUS MPOTHUBOIOXKAPHOTO
HaOmonenusi. Kpome 3Toro, 1aibHOCTh HAOJIOJICHUS 3aBUCUT OT MPO3PAYHOCTH
(COCTOSIHUSA) HUKHUX CIIOEB aTMOC(EPBHI.

Bmopoit cnoco6 — 310 o0HapyXeHUE MOXKAPOB € MOMOIIBIO KOHTPOJIS JIeC-
HOT'O0 MacCHBa MOXAPHBIMU MATPYISIMHU, JICCHUYUMHU, MECTHBIMU KUTEJISIMU U OT-
npIxaronmMu. Takas cucTteMa HaOJII0JIEHUs TaKKe MCIOJIb3yeTcsl u3aBHa. B co-
BPEMEHHBIX YCJIOBUSX HAIMYKME MOOWJIBHOU CBSI3M MOMOTAET CBOEBPEMEHHO I1O-
Jy4aTh MH(OPMAIMIO U OXBAaTBIBATH JOCTATOYHO Oouibllive Tepputopun. Hemoc-
TATKOM 3TOT'0 HAIpaBJIEHUS SIBJSETCS TO, YTO JIJIsl €r0 peaau3aliud HeoOX0IuMO
MIPUBJIEKATh OOJBIIIOE KOJIMYECTBO JIIOJICH, MPU 3TOM HA TOYHOCTh U CBOEBpE-
MEHHOCTh OOHapy>KEeHHs Moxapa OO0JIbIIOE BIUSHHE OKa3bIBAECT UYEJIOBEUCCKUU
dakTop (4eIOBEK MOXKET yCTaTh, YCHYTh), @ KOHTPOJIMPOBAThH OOJIBIIIOE KOJIUYE-
CTBO JIFOJEH HAa OTPOMHOU TEPPUTOPUU JOCTATOYHO CIIOXKHO.

Tpemuit cnocod — >T0 OCMOTP TEPPUTOPHUI C BO3yXa C UCIOJIb30BAHUEM
NUJIOTUPYEMBIX W OECHUJIOTHBIX JIETaTeNbHBIX amnmaparoB [2]. Mcnonb3oBanue
OECHIIOTHBIX JIETATEIBHBIX aNapaToB, 0€3yCIOBHO, JCIIEBIIC MIIOTUPYEMBIX U
TpeOyeT ropasio MeHbIlle UHPPACTPYKTYPHI ISl UX MPUMEHEHHUsI, HAalpUMep, Ha-
JUYUE B3JETHO — IMOCAJOYHOW TMOJIOCHI, HA3€MHBIX HABUTAIMOHHBIX CHUCTEM
oOecrieueHuns caMoJIETOB U BEPTOJIECTOB, aBAPUHHO — CIacaTeNbHBIX CIIyk0 obec-
MIEYEHHUS TIOJIETOB U JIPYTHE.

Yemeépmulit cnocod — >TO IPUMEHEHUE CUCTEM BUJECOMOHUTOPUHTA [2].
Cucremsl, pa3pabOTaHHbBIE U IPUMEHEHHBIE B TIPOIIIOM BEKE, MPEJCTABISIOT CO-
0oli TeleyCTaHOBKH B COCTaBE YIIPABJISEMON TeIeKaMephl, pa3MeIIaeMbIX Ha BbI-
COTHBIX COOPYKEHUSIX, a TAK)KE MYyJIbT YIPABICHUS, PACTION0KEHHBIN HEMOCPE -
CTBEHHO PSIZIOM C BBIIKOW. Bo3je KaXa0M BBIIIKKA HAXOJIUTCA ONEepaTop, KOTO-
pBIil B pyYHOM pEeXUME MpocMaTpuBaeT Tepputoputo. Kpome HeHOCpeI[CTBeHHOI/I
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BUJCOUH(OpPMALINY, TaHHBIE CUCTEMBI MPEAOCTABISIOT BOZMOXKHOCTD MOJIY4YEeHUS
HaAIpaBJICHUS Ha BUAMMBIA 00BeKT. Takoe HCHOIb30BaHUE BUICOHAOIIONCHUS
MTO3BOJISIET COXPAHUTH BBICOKME TEXHUYECKUE XAPAKTEPUCTUKH MOHUTOpPWHTIA, a
UMEHHO: paauyc o030pa ¢ ogHON Touku — A0 30 KM, a TakkKe MOJy4YUuTh TPHU J10-
MOJIHUTENIbHBIX TPEUMYIIECTBA:

1) cHmxkeHne TpeOOBaHUK K BBICOTHOTO COOPYKEHHsI, IPEIHA3HAYEHHOIO
JUIsL pa3MEILEHHs] HE YEJIOBEKa, a 00OpYyIOBaHHUs, JENAeT €ro 3HAYMTENIbHO Jie-
IIEBJIE U MPOILE B YCTAHOBKE, U MOATOMY MOXHO CYHIECTBEHHO YBEIMYHUTH €rO
BBICOTY;

2) ynydiieHue yclIOBUM paboThl onepaTropa, KOTOPbIA HAXOAUTCS B TIOMeE-
LIEHUH, PACIIOJIOKEHHOM Ha 3€MJIe, U HE JOJDKEH MOJHHUMATHCS Ha BBICOTY IS
OCYULIECTBJIEHUS MOHUTOPUHTA;

3) moJyiyueHHe BO3MOKHOCTU JAETAIIBHOIO PACCMOTPEHUs OOHAPYKEHHOIO
00BEKTa C UCIOJb30BAHUEM BHUACOKAMEPHI C TPAHCPOKATOPOM, YTO YMEHBIIAET
BEPOSITHOCTh JIOKHOTO OOHAPY>KEHHS 3a CUET YBEJIMYEHUS TOYHOCTU OIpeielie-
HUS HalpaBJICHHUs Ha BUJIMMBIA OOBEKT U, KaK CIJIEJCTBHE, BO3MOKHOCTU OoJiee
TOYHOT'O BBISIBJIEHUSI OYaroB BO3TOPaHMs HA PACCTOSHHUM JO HECKOJIbKHX COTEH
METPOB B 3aBUCUMOCTH OT YJAJI€HHOCTA TOYKH MOHUTOPHUHTA.

CoBeplIeHCTBOBAaHUE BBIYMCIUTEIBHON TEXHUKH MO3BOJIMIIO AaBTOMAaTU3U-
poBaTh 4acTh pabOThI, BBHIIIOJIHAEMOIN YEJOBEKOM, OCTaBUB 3a HEW TOJIBKO MpO-
LECC NPUHATHUA pelleHus. PacnpocTpaHeHHOE pacHpoCTpaHEHUE MOOUIIBHOM
CBSI3M 00ECIIEUnIIO MACCOBOE CTPOUTENBCTBO BBICOTHBIX COOPYKEHUH (C HAJIUYU-
€M DJIEKTPUYECKOTO MUTAHUS U KAaHAJIOB CBSI3M) KaK Ha TEPPUTOPUU KPYIHBIX Ha-
CEJICHHBIX ITYHKTOB, TaK U B CEJIbCKON MECTHOCTH, B TOM YHUCJIE U HA TEPPUTOPHU-
X, TIPUJIETAOIINX K JIECHBIM MAaCCUBaM.

Bce nepeudnciieHHblE NMPEANOCHUIKM MPUBEIN K BO3HUKHOBEHHIO HOBOTO
HaIpaBJICHUS B Pa3BUTUHU CUCTEM BHJIEOMOHUTOPHUHIA JIECHBIX MACCUBOB, 3aKITIO-
YaIOUIUICS B MAKCUMAJIBHOM UCIOJIb30BAaHUU CYIIECTBYIONIEH MHPPACTPYKTYPHI
BBIIIIEK U KAHAJIOB CBSI3M IS pa3MeEIIeHus] 000py10BaHUs BUACOHAOTIOCHUS U
OCYULIECTBJIEHUS BUJICOMOHUTOPUHIA JIECHBIX MAaCCHUBOB.

Ilamuuii cnocod — onpeneneHue MecTa N0Kapa ¢ UCKYCCTBEHHBIX CITyTHH-
KoB 3emiu [3]. Hanmnune CyTHUKOBBIX JTAHHBIX BBICOKOTO MPOCTPAHCTBEHHOTO
paspenieHusi Ha ocHoBe reonH(popMmanuoHHoi cuctemsl (I'MC) mo3Bonser He
TOJIbKO OOHApyXUBaTh TMOKaphl, HO MPOTHO3UPOBATH MX MOcHeACTBUsA. [Ipuem-
HBII KOMIUIEKC MPUHUMAET WH()OPMAIUIO ¢ aMEPUKAHCKOW CITyTHUKOBOM CHCTe-
Mbl NOAA, KOTOpast UMEeT cpeJiHee MPOCTPAHCTBEHHOE pa3pelieHrue 1 kM u 00-
JaJaeT BBICOKOW ONEPATUBHOCTHIO — ChEMKA PETHOHA IpoBoauTCS 4 — 6 pas B Cy-
Tku. CucTeMa CIyTHUKOBOTO MOHHTOPHHTA JIECHBIX MOKapOB paboTaeT B aBTO-
MaTUYECKOM PEXUME, YTO MO3BOJISAET KPYIVIOCYTOYHO B TEUEHHUE MOKAPOOIACHO-
ro Mepuojia BECTH aHaJIM3, IpUeM U 00paboTKy MH(GOpPMAIUU C LEIbIO BbIsBIIE-
HUS 04aroB IUIAMEHH JIECHBIX MOXKapOB.

OCHOBHBIMH MPOOJIEMAMH PUMEHEHHSI TAHHON CUCTEMBI SIBJISIETCSI:

® TOBBIIIEHUE TOYHOCTU OOHAPYKEHUSI 0YaroB IJIaAMEHU T0Kapa;
® COKpaIICHHE JIO)KHBIX COOOILIECHUI;
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® BBLISIBJIICHUC PA3JIMYHBIX THIIOB BO3TOPAHWSI;

® HEOOXOJAMMOCTh pa3pabOTKU OOIIeld MaTeMaTHYeCKOW MOJEIH JIECHBIX
MI0’KapoB, KOTOpasi MO3BOJIUT YCOBEPIICHCTBOBATHL METOJUKY IPOTHO3a JICCHOM
HOXKApHOU OMACHOCTH.

JIUTEPATYPA

1. A6pamos 1O. A. OGHapy>keHHEe 0YaroB JIECHBIX MOKAPOB U MPOTHO3 AUHA-
MUKH uX pacnpoctpaHenus / FO. A. A6pamos, B. A. Komsik, B. M. Komsik, B. E.
Poccoxa. — XapokoB: AI'3 Ykpaunsl, 2004. — C. 145.
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V]IK 368.86

3MIHH JIO 3AKOHOJABCTBA IIOJ0 CIIOCORBIB 3AIMCHEHHSA
JEPXKABHOI'O HATJISAAY (KOHTPOJIIO) Y COEPI TEXHOTEHHOI
TA OXKEXXHOI BE3IIEKHU

Koesaneecoka T.Ml., BUKT. Kagh.
JIyuenko 1.0, K.0eporc.ynp.
Ocmenoa 02., 0.H., npog.
1HaL;i0HaJ1bHuL2 VHIgepcumem YyusiibHo2o 3axucmy Ykpainu, Xapkie, Ykpaina
Yuieepcumem mexnonoeiii y Kamosiye, Ilonvwa

Y Crparerii pedopmyBaHHs cucteMu Jlep:kaBHOI ciy:k0u Ykpainu 3 Haj-
3BHUYAWHUX CHUTYaIlill, cXBaJieH1i po3nopsakeHHsM Kabinety MinicTpiB Ykpainu
Bi1 25 ciuns 2017 poky Ne 61 — p, HaroyionryeTscs, o0 cCUCTEMA AEP>KaBHOIO Ha-
Ay y cepl mOKekKHOT Ta TEXHOTCHHOI O€3MeKH Ma€e HaaMIPHUN pEryJsiTop-
HUW BIUTUB Ha CyO’€KTIB TOCHOJIAPIOBAHHS, 1[0 MPU3BOAUTH O 3HUKEHHS PiBHS
JIOBIpHU TaKuX CyO0’€KTIB Ta HACEJEHHS, a TAKOXK HETaTUBHO MO3HAYAETHCS HA 1H-
BECTUIIIITHOMY KJIIMaTi B JIep>KaBi.

Ha croroanimHiil 1eHb Ha 3aKOHOJAABYOMY PIBHI MPOMOHYETHCS BHECEHHSI
3MIH JI0 HU3KM HOPMAaTHUBHO — IMPABOBHUX aKTiB, SIKI JIO3BOJISATH 3alPOBAJIUTH
CTpaxyBaHHS IMBLIBHOI BiAMOBIIAIBLHOCTI IMAMPUEMCTB 3a IIKOAY JOBKIJIIIO,
KUTTIO, 3/IOPOB’I0 Ta MaiiHy TPOMAaJIsiH BHACTIJOK HEOE3MEeYHUX BUMAIKIB — IO-
&KEXK, TEXHOTEHHUX aBapiil TOIIO.

L1 3MiHA TIPOBOAATHCS 3 METOIO 3MEHILIEHHS PETYJIATOPHOI pOJil JAepiKaBU
Ta MiJIBUIIEHHS BIANOBIAAIBHOCTI 3 00Ky mianpueMcTB. Came BOHU MalTh ycCi-
JSKO 3amobiratu Oyab — SKUM 3arpo3aM >KUTTIO 1 370pOB’10 Jtojeil. Mosa e
po 3aKOHOMPOEKT «IIpo BHECEHHS 3MIH JI0 JIEIKUX 3aKOHOJ/IaBUUX aKTIB YKpai-
HU I0JI0 CIOCOOIB 3/IWCHEHHS JEPKABHOTO HArJsiAy (KOHTPOIO) y cdepi Tex-
HOTEHHOI Ta TIOKEKHOT 0€3MEKM».

B nosicuenH1 3a3Ha4eHo, 1110 Ha 00Ky B JleprkaBHOT ciry>kOu YKpaiHu 3 HaJI-
3BUYANHMX cHUTYyallii epedyBaroTh moHas 500 Trcsy 00’ €KTiB. YXBalIeHHS MPOEKTY
JI03BOJIUTH 30CEPEAUTH OCHOBHY YBary Jep>kaBu MPOBEIECHHIO MPOPIIaKTUYHOT PoO-
0OTH Ha CTpaTETIYHUX Ta OCOOIHMBO HEOC3MEYHNX 00’ €KTaX, a TAKOXK 00’ €KTax 3 BU-
COKHMM CTYIIEHEM PH3HKY, MOXKEXK1 Ta HaJ3BUYAlHI CUTYaIlli, IKI MOXYTh JOCSATTH
KaTtacTpo(piuHOTO PpiBHA. 3aKOHOM 3aIlPOBAKYIOTHCSI MEXaHI3MHU E€KOHOMIYHOTO
CTUMYJIIOBaHHS MIANPUEMINIB 0 BUKOHAHHS BHMOI IMOXKEXKHOI OE3MEKH, 30KpeMa
IUIIXOM JTOOPOBUIBHOTO CTpaxyBaHHS IIUBUIBHOI BIAMOBIIATBHOCTI. 3a3HaYeHa HO-
pMa HarpapjieHa Ha MOAAJIbIIE CIPOIICHHS BEIECHHS IiAMPUEMHHUIIBKOI JISUTBHOCTI
MAaJIUM Ta CepeHIM O13HECOM Ta 3MEHIIEHHS KIJIbKOCTI MEPEBIPOK.

VY crarti 49 Kogekcy HUBIIBHOTO 3aXUCTy YKpaiHH, METY CTpaxyBaHHS y
cdepl HUBLUILHOTO 3aXUCTY MPONOHYETHCS OKPECIUTH HACTYITHUM YHHOM:

1) crpaxoBuil 3aXMCT MalHOBUX 1HTEpPECIB CyO’€KTIB TOCIOAAPIOBAHHS 1
POMAJISIH B1JI IIKOJIH, sIKa MOKe OYyTH 3aroisiHa BHACIIOK HaI3BUYAMHUX CUTY-
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arii, HeOe3neyHnx Mol abo MpoBeneHHsS POOIT 13 3armoOiraHHs 9 JIKBiAaIli
HACJIKIB HAI3BUYATHUX CUTYAITIH;

2) cTpaxoBe BIAIIKOAYBaHHS CyO’€KTaMU TOCIOAAPIOBAHHS IIKOIHU, SKY
MOXe OyTH 3alofisTHO HABKOJWITHROMY MPHPOJIHHOMY CEpPEIOBHIIY, MKUTTIO,
3I0POB’I0 Ta MaiiHy TPETiX 0ci0 BHACIITOK HEOE3MeYHOi MOl Ha TePUTOPIsX,
00’€KTax HEPYXOMOCTI Ta/ab0 00’€KTax MIABUINECHOI HEOE3MEKU, BKIIOYAIOYU
MOKeXOBHOYXOHEOe3MmeuHi 00 €KTH Ta 00’€KTH, TOCMOAApChKa iSIIBHICTH Ha
SAKUX MOXKE MMPU3BECTH JI0 aBapiil €KOJOTIYHOTO Ta CAaHITaApHO — €MiAeMiOJIOTIYHO-
ro Xapakrepy.

Kpim Toro0, 3MiHaMu 10 3aKOHOJJAaBCTBA MPOIMOHYETHCS cTaTTIO 66 Komekcy
IIMBUIBHOTO 3aXuCTy YKpaiau «CrocoOu 3MHCHEHHS Jep>KaBHOTO HATJsAay (KOH-
TPOJIIO)», SIKa CKIAJA€THCS 3 OJIHIET 4YacTUHU Takoro 3micty: «lleHTpanbuuit op-
raH BUKOHABYOI BJIaJH, SIKUW 3A1MCHIOE Aep KaBHUM Harjsia y cepi TeXHOTEHHOT
Ta MOXKEXHOI 0€3MeKH, 3A1MCHIOE Aep>KaBHUM Harisg (KOHTPOJb) HUIAXOM Mpo-
BEJICHHA ITUIAHOBHX Ta MO3aIJIAHOBUX MEPEBIPOK BIAMOBIIHO O 3aKOHY», JOMOB-
HUTH YaCTUHAMH JIPYTOI0 — Y€TBEPTOIO:

[11aHOBI TEpeBIPKU CYO’€KTIB TOCIONAPIOBAHHS 13 CEPEHIM Ta HE3HAYHUM
CTYNEHSMHU PU3MKY (KpIM MIIIPUEMCTB, YCTAaHOB, OpraHizaiiid Aep>KaBHOI Ta KOMY-
HaJIBHOI (DOPMHU BJIACHOCTI, 00’ €KTIB MIIBUILIEHOI HEOE3MEKH, BKIIIOYAIOYH BUOYXO-
MOXKEKOHEOE3MeYHI 00’ €KTH Ta 00 €KTH, TOCIIOAPChKa JISUTBHICTh Ha SKUX MOXE
IPU3BECTH JI0 aBapiil €KOJIOTTYHOTO Ta CaHITAPHO-EM1IEMIONIOTIYHOTO XapaKkTepy), He
MPOBOSTECS B pa3l HaJlaHHs Cy0’ €KTaMH TOCHOJAPIOBAaHHS IIEHTPATBHOMY OpraHy
BUKOHABYOI BJIAJIM, SIKUW 3/1MCHIOE JIep>KaBHUM Harsiy y chepi TEXHOTeHHOI Ta I0-
KEKHOI O€3MEKH, IOTOBOPY JOOPOBLIHLHOTO CTPaxXyBaHHS IIUBLUILHOI BiIMOBIIATBLHO-
CTi Cy0’€KTIB TOCIOAAPIOBAHHS 34 KOy, SIKa MOKE OyTH 3aro/iisiHa HaBKOJIUIITHbO-
MY TIPUPOIHEOMY CEPEIOBHIITY, )KUTTIO, 37I0OPOB’I0 Ta MalHy TPETIX OCIO BHACIIIOK
HeOe3MeyHOI MO/, 1110 MOYKe BUHUKHYTH Ha TepUTOPIi Ta/abo 00’ €KTax HEPyXOMOCTI
(mam — ToroBip CTpaxyBaHHS BIAMOBITAILHOCTI).

VY Takomy BUIAJIKy TUIAHOBI MEPEBIPKH HE TMPOBOSATHCS MPOTATOM CTPOKY
i1 TIOTOBOPY CTpaxyBaHHs BIAMOBIJAIBHOCTI, ajie HE OUTBINE MIECTH POKIB — JJIs
CyO’€KTIB FOCTIOJIAPIOBAHHS 13 CEPEHIM CTYIIEHEM PU3UKY Ta HE OUIbIIE JECATH
POKIB — JI Cy0’ €KTIB TOCIIOAAPIOBAHHSA 3 HE3HAYHUM CTYTICHEM PU3HKY.

[Ipo ykmameHHs1 TOrOBOPY CTpaxyBaHHS BIAMOBITAILHOCTI CYO’ €KT TOCIOAA-
PIOBaHHS MMCHMOBO TOBIAOMIISIE IIEHTPAILHOMY OpPraHy BUKOHABYO! BIIAJIM, SKHM
3MIACHIOE JIepKaBHUM Harisii y cepl TEXHOTeHHOI Ta MOXKEKHOi Oe3neku, 1o 1
PKOBTHSI ISl BU3HAYCHHSI TIEPENIKY CyO €KTIB TOCIOAAPIOBAHHS, SIKI MISATAIOTh
TUTAHOBHM 3aX0JIaM JIEP>KaBHOTO HArjsiny (KOHTPOJIO) B IFIAHOBOMY TEPIO/Ii.

JloroBip cTpaxyBaHHS BiJIMTOBINATHLHOCTI YKIAJAETHCS BIAMOBITHO /IO 3asBU
cy0’€KTa TOCTOJAPIOBAHHS Ha IMIJICTaBl aKTa OI[IHKA TepUTOpli Ta/abo 00’ekTa
HEPYXOMOCTI Ha BIJIMOBIJIHICTb BUMOTaM TEXHOTE€HHOI Ta MOKEXKHOI OE3MEKH.

®opMa TUIOBOTO JOTOBOPY CTpaxyBaHHs BIAMOBIIAIBHOCTI, (hopMa 3asiBU
Ta (hopMa akTa OILIHKK TEPUTOPIi Ta/abo 00’€KTa HEPYXOMOCTI Ha BiJIMOBIAHICTh
BUMOTaM TEXHOTEHHOI Ta TOXKEXHOI OE3MEeKu 3aTBEPIKYIOThcsl HallioHaIbHOIO
KOMICI€10, 110 3J1ACHIOE JIepKaBHE PEryitoBaHHs Yy cdepil puHKIB (DiIHAHCOBHUX
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MOCITYT, 3a MOTO/DKEHHSIM 13 HEHTPaJbHUM OpPraHOM BHUKOHABYOl BIIAIH, KUK
3MIACHIOE AepKaBHUM HATIIS y chepl TEXHOTEHHOT Ta MOKEXKHOI OE3MEKH.

Y pa3i 10CTpPOKOBOTO MPUIUHEHHS i TOTOBOPY CTpaxyBaHHS BiANOBiaa-
JBHOCTI Cy0’€KT TOCMOAAPIOBAHHA (CTPaxXyBaJIbHUK) MPOTSITOM JAECATH POOOUUX
IHIB 3 JHS MPUIUHEHHS J1i JOTOBOPY MUCHMOBO MOBIAOMIISIE MPO 1€ IIEHTPATb-
HOMY OpraHy BUKOHABYOi BIIAIH, SIKUHM 3/IACHIOE Eep>KaBHUN HarAn y cdepi Te-
XHOTEHHOI Ta MOXKEKHOI O€3MEKH.

JIITEPATYPA
1. Konekc umBiipHOTO 3axucty Ykpainu: 3akoH Ykpainu Big 02.10.2012 p.
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YK349.6: 349

OCOBJIMBOCTI PO3CJIAYBAHHSA 3JI0YUHIB, IIOB’AA3AHUX
3 IMTOKEXKXKAMU

Koesanesecoka T.M., suxi. kagp.
Ionoeuu B.B".
Ilokyca Kalcnepz.
1Haui0HaﬂbHuL7 VHIgepcumem YusiibHo2o 3axucmy Ykpainu, Xapkie, Ykpaina
2 Akademis ynpasninHa ma aominicmpayii 6 m. Onone, Ionvwa

[lignanu, MmOpyHIEHHS NpPaBHJ TMOXKEXKHOT OE3MeKH Ta 1HII 3JI0YHHH,
MOB’sI3aH1 3 MOXKEKaMHU, CTAHOBIISATh 3arpo3y AJIs Iep:KaBU, CIIPUUMHSAIOTH 3HAYHI
MaTepianbHi 30MTKH, 3aTPOKYIOTh JKUTTIO Ta 370POB 10 JIOCH.

[Tix yac po3ciigyBaHHS TaKMX 3JI0YMHIB BaKJIMBUM € NOBHE Ta BCEOIUHE
JOCIIJKEHHSI BCIX OOCTaBHMH IMOJ1i, BCTAHOBJIEHHS! IPUYMH Ta YMOB, L0 CHPSIIN
CKOEHHIO MTPABOMOPYIIICHHS Ta BUSBJICHHS BUHHUX OCi0.

[ina Hu3ka crareir KpuminaabHOTO KOJieKCy YKpaiHU BCTAHOBIIIOE BiJIIO-
BIJIaJIbHICTD 32 3JI0YMHMU, ITOB’s3aH1 3 TTOXKEKaMHU, a caMe:

— YMHCHE 3HUIIIEHHS 200 momkokeHHs MaiiHa (ctT. 194 KK);

— 3HUIIEHHSA a00 MOIIKO/KEHHS JIiIcOBUX MacuBiB (cT. 245 KK);

— TepopucTtrunuii akT (cT. 258 KK);

— MOPYIICHHSI MPaBUJI MTOBO/KEHHS 3 BUOYXOBUMHU, JIETKO3AMMUCTUMU Ta
iIKMMU pedyoBUHAMU a00 pagioakTUBHUMHU Matepiaigamu (cT. 267 KK);

— HE3aKOHHE MEPEBE3CHHS HA MOBITPSHOMY CYy/HI BUOYXOBUX a00 JIETKO-
3aiimMucTux pedoBuH (cT. 269 KK);

— TIOPYIICHHS] BCTAHOBJICHUX 3aKOHOJIABCTBOM BUMOT TMOKEKHOI O€3MeKu
(ct. 270 KK);

— TMOPYIICHHS MpaBUI O€3MEKH Ha BHOYXOHEOE3MEYHUX ITIAMPHUEMCTBAX
abo y Bubyxonebe3neunux rexax (ct. 273 KK);

— MOPYIIEHHS MpaBUII sifiepHoi abo pamiamiiHoi 6e3nexu (cT. 274 KK) Toro.

ITignanu € ogHUM 3 HaOUIBII HEOE3IIEYHUX CIIOCO0IB 3HHUILEHHS 1 OIIKO-
JOKEHHS JIEPKABHOTO, KOMYHAJIBLHOTO 1 0COOMCTOr0 MaiiHa rpoMasIsiH.

3aco00M BUMHEHHSI TaKOTO 3JIOYMHY SIK TIANal BHU3HAETHCS YMHCHE 3HU-
HIeHHS a00 MOIIKOKEHHS YY»OT0 MaiHa NUISIXOM BOTHIO. OHAK JOCUThH Y9acTO
Iianx BUCTYTIA€ HE TUTBKH CIIOCOOOM CKOEHHS 3JI0YMHIB, aje i CrocoOOM MpH-
XOBYBaHHS BK€ BUMHEHOTO 3JI0YHHY, a TaKOX CIIOCOOOM CTBOPEHHS CHPUSATIIH-
BUX 0OCTaBUH JUIS 1HIIUX 3JIOYMHIB.

[Tigmaam MOKyTh BHHHMKATH BiJl 3aCTOCYBaHHS JICTKO3AMMHUCTUX PEYOBHH,
BiJl CTBOPEHHSI YMOB, L0 CHPUAIOTH CaMO3aliMaHHIO, BiJ] BUKOPUCTaHHS cCrelia-
JHHUX MPUCTPOIB, @ TAKOXK MPHU MOPYIICHHI MPABHIT TTOKEKHOT OC3ITEKH.

dopma IPOBUHU TIPH TiJIMMAJI1 — HABMUCHA. 3JI0YMH MOKE OYTU CKOEHUH SIK
3 IPSIMUM, TakK 1 3 HEOPSIMUM YMHUCJIOM. SIKIIIO 3HUIIEHHS a00 MONTKOHKCHHS Y-
’KOTO MaifHa IUIIXOM ITiANaTy MPU3BEJI0 0 JIOJICHKHUX KEPTB, TO BUHA 3JIOYHUHIIS



MiXHapoAHa HAyKOBO-NpaKTUYHA KOHpepeHuin

BITHOCHO LIMX HACJIAKIB MOXe OyTH BUpa)keHa Juiie y ¢opMi HEOOEpEKHOCTI
(310unHHOT HexbamocTi 60 3TOYMHHOT CAMOBIIEBHEHOCT!).

JlocuTh 4acTo MiANaau 3MIMCHIOIOTh 3 METOI0 MPUXOBYBAHHS 1HIIHUX 3JI0-
YUHIB: HABMUCHUX BOMBCTB, PO3TPAT, PO3KPaJaHh Uy>KOTO MaiHa, TUBEPCii, TO-
mo. Jlo MOTUBIB MigNaliB B TaKUX BHUMAJKaX BITHOCATH OCOOHMCTY HENPHUS3HbD,
MOMCTY, HE3/I0POBY KOHKYPEHIIII0, @ TAKOX XYJIITaHChKI CIOHYKaHHS.

Icaye 6arato cmoco6iB mpuxoByBaHHS mignaniB. Cepen HAUOUTBIT PO3IIO-
BCIOJDKEHUX — 3HUIICHHSI CIIIIB 3JI0YMHY, 3HApAIb 1 3acC001B MiANany, iHCIEHY-
BaHHsI 0OCTAaHOBKH, 1110 BKa3yBajia O Ha BUMAJIKOBE BUHUKHEHHS TIOKEXKI.

CBo€4vacHe MpOBECHHS MEePIIOYSPrOBUX CIITUUX Jii: OTJISILY MICIS MOJil,
OOIIyKiB, JOMUTIB CBIJKIB, MPU3HAUEHHS 1 TPOBEACHHS MOXKEKHO-TEXHIUHOI, CY-
JOBO-MEINYHOI, KPUMIHAJICTUIHOI, JAKTUIOCKOITIYHOI, TPACOJIOTI4HOI, CYI0BO-
0aiCTUYHO1, TOYEPKO3HABYOI Ta 1HIIUX €KCIIEPTHU3 € Ty>KE BAXKIUBUM ISl OTPU-
MaHHS BIJOMOCTEH MPO CIIOCOOM BUMHEHHS 3JI0UYHUHY, MOTO HACIIIKH, MaTepialib-
Hy LIKOJy, 0COO0y BUKOHABIS Ta 1HIIMX CIIBYYaCHUKIB, MOTUBH Ta METY 3JI0YH-
HY, IPUYNHU Ta YMOBH, IO CIIPHUSIIA HOTO CKOEHHIO.

Orusia MicIs MO y cIpaBax Mpo MOXKEXK1 BITHOCUTH 10 HaOUIbII HEB1JI-
KJIAJIHUX CIIT4uX Aii. BiH MOBMHEH MPOBOJUTHUCS 3a y4acTl CIEIialicTiB (B 3a-
JIEKHOCTI BIJT 0COOJIMBOCTEN 00’€KTY): XIMIKIB, €JIEKTPUKIB, Oy11BEIbHUKIB, TEX-
HOJIOT1B, KOHCTPYKTOPIB, TOIIO, 33 JIOMOMOTOIO SIKUX HaMararoTbCsl BCTAaHOBUTHU
4ac Ta MICIle BUHUKHEHHS MMOXEX1, IIJISIXU MOIMUPEHHS BOTHIO Ta 00CTaBUHU, 110
CIPHSUIA MOr0 MOIMPEHHIO, 3aCO0H MiTNaly; CTaH MIPOTUIIOKEKHUX 3ac001B, Xa-
paKkTep 3aroAisTHuX 30UTKIB.

[Tix gac po3ciiayBaHHs 3HaA4YHA yBara MPUIUIETHCS BCTAHOBJICHHIO CHIIJIIB
3JI0YMHY, CIIAIB Jii BOrHIO. JI0 HUX BIIHOCATHCSA 3aJMIIKA MaTepiaiiB, IO HE
3TOPiIH, MO, 00NaaeH! PEYOBUHU, CIIIAU TIaBICHHS.

Haituyacrimme y cmnpaBax mpo MOXKexXl MPU3HAYAETHCS MOXKEHKHO-TEXHIUHA
EKCIIepTHU3a, 3a JOMIOMOTOIO SIKOT BCTAHOBJIOIOTH: MICII€ BHHUKHEHHS TTI0YaTKOBO-
ro 3aropsHHA 1 NUIAXW WOTO TMONIMPEHHS; 4Yac 3aropsiHHS; MOKEeKOoHeOe3neuH1
BJIACTUBOCTI PEYOBHUH 1 MarepiajiB; BIAMOBIAHICTH TEXHIYHOTO CTaHy 00'ekTa
MPOTUIIOKEKHUM HOPMaM; MPUYUHU, IO CHPHUSIIN BUHUKHEHHIO 1 MOIIUPEHHIO
MOKEXK1, Ta 3aX0AW MOA0 1X 3amobiranHs. I1oxeXHO-TeXHIYHA eKCIIepTH3a, M0
MPOBOJIUTHCS Y KPUMIHANBHINA CHpaBl, IPYHTYEThCS HA CUCTEMHOMY MiAXOAl 1
aHa131 TPUYUHHO-HACIIKOBOTO 3B'A3KY MOJIN 1 CUTYyaIlli, 1110 OyJM MOB'sA3aH1 3
BUHUKHEHHSM TOPIHHS, YTBOPEHHSM TOPIOYOIr0 CEPEIOBHINA Ta PO3MOBCIOIKEH-
HSAM TOJIyM 5.

[ToxkeskHO-TEXHIUHA eKCIepTh3a MoKe OyTH TpoBe/ieHa 3a 1HiaTuBu Pi-
3UYHO1 a00 IOPUIUIHOI 0COOU, TAKOXK MOXKE MPU3HAYATUCS OPTaHAMH JOCYIO0BO-
r'0 PO3CIiTyBaHHSA 200 CY/IOM 1 3MIMCHIOETHCS 32 HEOOXIAHOCTI OTPUMATH EKCIIe-
PTHUM BUCHOBOK (DaxiBIIsl Y BIAMOBIIHIN ramy3i.

st mpoBeZIeHHS MOXKEKHO-TEXHIYHOT €KCIEPTU3U HEOOXITHO AOCIHIIUTH
caM 00'€KT eKCHEepPTHU3H, a TaKOK TEXHIYHY JIOKYMEHTAlil0 Ha HbOT0, MaTeplaiu
cipaBu Npo GaKT BUSIBJICHHS, MOIIMPEHHS, TACIHHI MOXKEX1, a TAKOXK 1HIIUX 00-
CTaBHH, 1110 MaIOTh BIIHOILIICHHS 10 MO/11 3JI0YUHY.
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[ToxxexHO-TEXHIYHA EKCIIEPTHU3a € OAHIEI0 3 HAHOUIBILI CKIAJAHUX EKCIIep-
TU3, TOMY IO MiJ Yac ii MPOBEAECHHA HEOOXITHO MpalloBaTH 3 MaTepiallbHUMU
o0'ekTaMu, K1 3a3HAIOTh 3HAYHUX 3MiH, BTpadaloTh MEepBICHY (popMy, BIACTUBO-
CT1 Ta 1HII SIKOCTI, 31 CIIJaMHU TE€PMIYHOTO BIUIUBY 1 MPOYKTIB TOPIHHS, BCTAHO-
BIIIOBAaTH 0OCTaBUHHU, K1 ICHYBaJIM 33JJ0BrO JI0 i MpU3HAYCHHS.
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’KEJE30BETOHHBIX NEPEKPBITUI ITPU PA3JIAYHBIX
TEMIIEPATYPHbBIX PEXKUMAX ITOKAPA
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1qepKaCKuL7 uncmumym noosicaprou 6ezonacnocmu um. I epoes Yeprnoowinas HYI'3 Ykpaunet,
Yepracu, Yxpauna
2 VO «I POOHEHCKULL 20CY0apCmBeHHblll azpapHblil yHusepcumemy, Pecnybonuxa benopyce
® Hayuonanvhuiii YHUBepcumem 2paxcoanckoll 3auwumsl Ykpaunul, Xapvkos, Yxpauna
Tonoena wikona nosicexcrnoi cuyacou y Bapwasi, Ilonvwa

Omnpenenenrne XapakTepUCTUKU OrHe3amuTHON crocobHoctu (XOC)
MOKPBITUI >Ke1e300€TOHHBIX MEPEKPHITUH B HACTOSIIEE BPEMs ONpPENENseTCs,
WCIIOJNb3Yysd JAHHBIE HCOBITAHUNA HA OTHECTOMKOCTh TAaKUX MEPEKPBITHI MpHU
CTaHJApPTHOM TeMIEpaTypHOM pexume [1-2], 4To He Bcerga yIOBIETBOPSET
TpeOOBaHUSIM, KOTOPBIE MPEABSIBISIIOTCS K KEI€300€TOHHBIM KOHCTPYKIUSIM MPU
UX MPUMEHEHUU B APYTUX 3JaHUSAX U COOPYKEHHSX, HAlPUMEpP TOHHEIX,
MOJ3EMHBIX  CTOSIHKAaX, Tapaxax, oO0beKTax HedTenepepadaThIBAIOIIETO
KoMIuiekca. Ha 3Tux oObekTax moxapbl XapakTepU3yIOTCsl O0JbIION CKOPOCThIO
HapacTaHWsl TEMIEpaTypbl B HAYAJIBHOW CTaJWW W TOJIIMHA OTHE3AIIUTHOTO
MOKPBITHUSA, PACCUUTAHHAS MPU CTAHAAPTHOM TEMIIEPATYPHOM PEKUME, MOXKET HE
YAOBIIETBOPSATH TPEOOBAHHAM MO OE30MaCHOCTH MPU JIPYTUX TeMIEpaTypPHBIX
pe)KHUMax I0XkKapa, HalpuMep TOHHEIIbHON KPUBOH, YTIIEBOAOPOIHON KPUBOM.

Cy1iiecTByeT MHOXXECTBO padOT, MOCBAILIEHHBIX BOIPOCAM OIpeAeTIeHUs
mpejesia OrHECTOMKOCTH CTPOUTEIBHBIX KOHCTPYKIIUM, 00pabOTaHHBIX OTrHEe3a-
IIMUTHBIMHU BelecTBamu [3-5].

Bo Bcex aTux paboTax MCHBITaHUS KOHCTPYKUUHA, 00pabOTaHHBIX CPEICT-
BaMM OTHE3AILUTHI, IPOBOAWIA B YCIOBUAX CTaHJAPTHOIO TEMIIEPATYPHOrO pe-
KUMa MoxKapa, TM00 B YCIOBUAX JPYTUX PEKUMOB, HO C OMPEAEIIEHHON TONIIU-
HOM OTHE3aIUTHOTO MOKPBITUS. OTHaKO, BOMPOCH pabOThl TAKUX TOKPBHITUH TTPU
IPYrUX TEMIEPATYPHBIX PEXKUMAaX M0oKapa, a TAKKe ONpeAesIeHHe 3aBUCUMOCTEN
TOJIIIMHBI OTHE3aUIUTHOTO MOKPBITHS OT TpeOyeMOoro mpejena OrHECTOMKOCTU
UCCIIeTyeMON KOHCTPYKIIMU OCTAINChH €1a00 OCBEUICHHBIMHU.

[ToaTOoMy 11€TBI0 PAOOTHI OBLIIO PACKPHITHE OCOOCHHOCTEHN BIUSHUS TEMIIE-
paTypHBIX PEKUMOB TOXkKapa HA XAPAKTEPUCTUKY OTHE3AMUTHON CIMOCOOHOCTH
MOKPBITHIA MHOTOMYCTOTHBIX JKEJIE300€TOHHBIX MEPEKPHITHI MPU UX padoTe B
JIPYTUX TEMIIEPATYPHBIX PEKUMAaX, OTIUYHBIX OT CTAHAAPTHOTO TEMIIEPATYPHOTO
pexuMa rnoxapa.

Jlns pereHust moCTaBIEHHOW 3aJ1a4yd MPUMEHSICS METOJI, OCHOBAHHBIN Ha
MaTeMaTUYECKOM MOJEIMPOBAHUU TEIUIOBBIX MPOIECCOB B MHOTOMYCTOTHOM
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KeJIe300€TOHHOM MEPEKPBHITUHU C OTHE3AIIUTHBIM NOKphITHEM [ 1]. Bbuio BeIOpaHo
OJTHOMEPHYIO MaTEeMAaTUYECKYIO MOJIENb TEIJIOBOTO COCTOSTHUS JKe1€300€TOHHOTO
MEPEKPBITHSL C Pa30MBKOI IUTUTHI HA 6 CIIOEB.

JlocTH)KeHHE TMOCTaBJIEHHOM B padoTe LEedr MPOBOJMUIOCH C MOMOIIBIO
pemieHuss  psga  TECTOBBIX  3aJad  TEIUIONPOBOAHOCTH 1O  JaHHBIM
BBIYMCIIUTENBLHOTO 3KcnepuMeHta (BD), T.e. pemeHus psoa npsaMbIX 3anad
terutonpoBoAgHocTH (I13T) ¢ 3agaHHBIMU TETIOPU3NYECKUMU XapaKTEPUCTUKAMHU
(T®X) 6eToHa M OTHE3ANTUTHOTO TOKPHITHS.

Cxema pemeHuss Obuta BbIOpaHa MaKCHUMalbHO MPHOIMKEHHO K
WCTIBITAHUSM  HAa  OTHECTOMKOCTb ~ MHOTOITYCTOTHBIX  KEJIe300€TOHHBIX
IIEPEKPBITUN.

B TecToBhIX 3amauax C MOMOIIBK0 MAaTEMAaTHYECKOWM W KOMIIBIOTEPHOU
Mozener, 3agaHHblx TPX wu rpanuusnsix ycioBuid (I'Y) pemenunem 13T,
MOJIyYaJId HECTALIMOHAPHOE TEMIIEPAaTypHOE paclpe/ieIeHUE B MHOTOITyCTOTHOM
KEJIe300€TOHHOM TMEPEKPHITUM U OTHE3AlIUTHOM TOKPBITUM CHayaja IMpu
CTaHJAPTHOM TEMIIEPaTypHOM PEXKHUME, a TOTOM IPU PEXKUME TOHHEIHLHOMN
KpuBoil o crannaptaM Hunepmnannos (RWS) u yriaeBogopoanoi kpusoi. Ilpu
pemennn cepun [I3T, ncnonp3oBanm npenenbHOE COCTOSHUE KOHCTPYKLIHH I10
OTHECTOMKOCTH 110 JIOCTHKEHHMIO KpHUTHYecKoi temmeparypsl 500 °C  Ha
apMaType CO CTOPOHBI OTHEBOTO BO3JICUCTBUS INpPHU 3aJaHHOM B HCHBITAHUHU
YPOBHE Harpyx eHUs.

Pemenniem cepun 113T, Ha ocHOBE OAHOMEPHON MaTEMaTUYECKON MOJIENN
TEMJIOBOTO  COCTOSIHUSI  5KEJIE300€TOHHOTO  TMEPEKPBITHS,, ObUIM  IOJTY4YEHBI
TOJIIIMHBI OTHE3AIUTHOTO IITYKAaTypHOrO MOKpbITUsA «IDHAotepMm 210104» nms
TpeOyeMoro npejesia OTHeCTOMKOCTH nepekpbiTus 180 MuH.

[Ipyu sTOM mnpuHMManoCh gomymieHue, 4rto mia pemenus I[I3T mno
onpeneniearto XOC TMOKPBITUA NPU PEXKUME YIIEBOJOPOJHOIO TMOXKapa M
peXuMe TOHHENIbHOTO TMoxkapa mo crangapram HupepnangoB (RWS), TdX
OTHE3aIllUTHOIO MOKPBITUS 3a1aBainu HaijeHHble peuieHueMm O3T, ucnoinb3ys
JAHHBIC MCTBITAHUNA HA OTHECTOMKOCTh MHOTOIYCTOTHOTO 3>KEJIE300€TOHHOTO
NEPEKPBITUS [IPU CTAHIAPTHOM TEMIIEPATYPHOM PEXHUME MOXKapa.

B pesynbrare  BBINONHEHHOW  pabOThI  OMpPENENEHO  BIIUSHHE
TEMIIEPATYPHBIX PEKHUMOB TOXKapa HAa XapaKTEPUCTUKY OTHE3alUTHOU
CIIOCOOHOCTH HCCJIENYEMOTO OTrHE3alTUTHOTO MOKPBITUS «IHAoTepM 210104
g obecrnieueHusi TpeOyemMoro mpezesia OTrHECTOMKOCTH MHOTOIYCTOTHOTO
KEJIe300€TOHHOTO TepeKphITHsi. [Ipu 3TOM yCTaHOBJIEHO, YTO MaKCHUMaJbHBIC
3HAYEHHUS] MUHUMAJIbHOM TOJIIMHBI TOKPBITUS OT 8,1 10 20 MM oTMedaroTcs JJist
TEMIIEPATYPHOTO pexuMma mnoxkapa no cranpapram HunepnangoB (RWS), a
MHUHUMaJbHbIe 3HaueHus ot 4,73 go 155MM — I8 cTaHZApPTHOIO
TEMIIEPATypPHOTO PEKUMA.
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JOCJIIKEHHSI BOTHE3AXUCHOI 3JATHOCTI IOKPUTTIB
CTAJIEBUX KOHCTPYKIIH
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T'apkaeuii C. (DZ., K.M.H., 00Y.
Mopo3zoea ﬂ.MZ.
Onnananno T omacs, MeHeoddicep
Y Y11B im. I epoie Yopnoouns HYI][3 Vrpainu, Yepracu, Ykpaina
zHauiOHaﬂbHuﬁ VHIgepcumem YusiibHo2o 3axucmy Ykpainu, Xapkie, Ykpaina
*Komnanisn J.F. Amonn Srl. (Imanis)

CraneBi KOHCTPYKIII IIMPOKO BHUKOPUCTOBYIOTHCS TpHU OY/IBHHUIITBI,
PO3IIMPEHH], PEKOHCTPYKITii, TEXHIYHOMY ITEPEOCHAICHH], ajie¢ TP I[bOMY BOJIO-
JII0Th HU3BKOIO MEXEK BOTHECTIMKOCTI, 0 OOMEXKYy€e BHKOPHUCTAHHS TaKHX
KOHCTPYKIII B OyIiBIAX Ta CHOPYyAax 3 MiJBUILEHUMH BUMOTaMHM IIOJO iX BOT-
HecTIiKocTi. TOMy MiJIBUIIEHHS] BOTHECTIMKOCTI CTaleBUX KOHCTPYKIIN 3a paxy-
HOK HAaHECEHHS BOTHE3aXMCHUX PEUYOBHUH, 1[0 YTBOPIOIOTH MOKPHUTTS HA TOBEPX-
Hi, 110 3aXHUIIAETHCS, Ta TOCIIKEHHS] BOTHE3aXUCHOI 3JaTHOCT1 TAKUX MOKPUTTIB
€ aKTyaJbHOI0 HAYKOBO — TEXHIYHOIO 33/1a4€l0 Ta METOIO JaHO1 POOOTH.

Cepen pi3HOMAaHITTS BOTHE3aXHCHUX PEUOBHH, OCOOJIMBE MICIE 3aiiMalOTh
Tl, IO MiA €0 TEMIIEpaTypu CIY4YyIOThCS, YTBOPIOIOYM LIAP MOPUCTOrO IMOK-
PUTTS, KU BOJNOJIE€ TOOPUMHU TEIUIOI30JSIIHHUMHU BIACTUBOCTAMM. IIuTaHHsAM
JOCIIKEHHSI BOTHE3aXUCHOI 3JaTHOCTI MOKPUTTIB NPHUILJIIEHO BEIUKY KUIbKICTh
poOir [1, 2], B IKMX OLIHIOBAaHHS BOTHE3aXUCHOI 3/TAaTHOCTI OKPUTTIB IPOBOJSATH
3a JIOTIOMOTOI0 €KCIEPUMEHTAIbHOIO METOY, 1110 Ma€ MOopsJl 3 IepeBaraMu, Be-
JIUKY KUIbKICTh HEJIOMIKIB: BJAETHCS BU3HAYUTH MEXKY BOTHECTIMKOCTI KOHCTPYK-
11T TIJIBKU 3 OJTHOIO TOBIIMHOIO MOKPUTTS.

Jly1s BU3HAUYEHHSI BOIHE3aXUCHOI 3[aTHOCTI MOKPUTTIB CTaJIEBUX KOHCTPY-
KL1H MPOTOHY€ETHCS BUKOPUCTOBYBATH PO3PAXYHKOBO — €KCIIEPUMEHTAIILHUIN Me-
toa (PEM), mo nobpe 3apexkomeHyBaB cebe B OaraThoX podoTa i BU3HAYAETHCS
K CYKYIHICTh €KCHEPHUMEHTAJIbHHUX 1 PO3PaXyHKOBUX HPOLEAYp, IO J03BOJIS-
I0Th BU3HAYaTH HEOOXITHI XapaKTEPUCTUKU JOCIIKYBAHOTO 00’ €KTY, 30KpemMa
3aJIEKHICTh TOBIIMHU TOKPUTTS BiJl TOBIIMHU (IIPUBEIEHOI TOBIIUHHU) METaTy
JUIS HOPMOBAHUX 3HAYCHb MEX1 BOTHECTIMKOCTI KOHCTPYKIIIi.

Byno miarorosineHo Ta nMpoBEAEHO BOTHEBI BUIMPOOYBAHHS JBOX CTAJIEBUX
IUTACTUH 3 HAaHECEHOI0 BOTHE3aXMCHOI PEUYOBUHOIO, 110 CIIYUYETHCS, HA BOJHIN
OCHOBI. /{711 BUMIpIOBaHHS CepeHBOT Ta MAKCUMAJIBHOI TeMIepaTypH 3 HEeoOir-
PIBHOI MOBEPXHI CTAJEBOI IJIACTUHU OYyJI0 BCTaHOBJIEHO 3 TepMmomnapu Tuimy TXA.
CyTb BUNpOOYBaHHS TOJISATANIO Y CTBOPEHHI B Me4i CTAHIAPTHOTO TEMIIEPATyPHO-
ro PeKUMY TMOXKEXK1, TEIJIOBIM i Ha JOCHITHUN 3pa30K 1 BU3HAYCHHI 4Yacy BiJl
MOYaTKy TEIUIOBOI [ii 10 HACTaHHS I'PAHUYHOTO CTaHy AJIsi JTOCIITHOTO 3pa3Ka,
Ko ocsaraeThes Temieparypa 500 °C 3 HeoOirpiBHOT TOBEPXHI.
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Ha ocHOBIi ekcriepyuMeHTaJbHUX JaHuX (TeMIepaTypH 3 HEOOIrpiBHOI Mmo-
BEPXHI IJIACTUHH), BUKOPUCTOBYIOUH (hi3UYHY Ta MATEMAaTUYHY MOJIEJ TEIIOBO-
ro CTaHy 3pa3Kka, po3B’s3aHHIM oOepHeHuX 3anad terionposinnocti (O3T), Oy-
a1 oTpuMaHi Teriodizuuni xapakrepuctuku (TDX) mocnipKyBaHOTO MOKPUTTSL:
nocTifiHe 3HaYeHHs THTOMOI 06’ eMHoi Terutoemuocti Cy = 1-10° [Ix/(m>-K), a Te-
IJIOMPOBIIHICTD K (QYHKIIIS Bl TEMIEpaTypH.

Ha ocHoBi orpumanux TOX gociipKyBaHOTO TOKPUTTS, BUKOPUCTOBYIOUH
MOJIEJIl, pO3B’sI3aHHAM cepli MPSMUX 3aa4 TEIJIONPOBITHOCT1, BU3HAYWIMA Xapa-
KTEPUCTUKY BOTHE3aXUCHOT 3/1aTHOCTI MOKPUTTS «Amotherm Steel Wby st 3Ha-
YEHHS MEX1 BOTHECTIMKOCTI CTaleBUX KOHCTpYKIIiit 30 XB.
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JIESIKI IUTAHHS 3 OPTAHIBALIL HUBLJIBHOI'O 3AXUCTY
HA TEPUTOPII OB’€THAHHS TEPUTOPIAJIBHUX T'POMA T

Kosanvos O.C., K.6iliCbK.H., 00Y., C. BUKIL.
Ma3sypenko B.1., k.6ilicok.H., 00Yy., npog.
Tnecmumym Oeporcasnoeo ynpasiinus y cgepi yusinbnozo saxucmy, Kuis, Yxpina

OcHOBHI TIOBHOB&)XEHHsI OpraHiB MicmeBoro camopsmyBanHs (OMC) y
cdepi muBLIbHOTO 3axucty (113) Busnaueno B cratti 19 Kogekcy nuBinbpHOrO 3a-
xucty Ykpainu [1]. KaGinetom MinictpiB Ykpainu BianoBigHo cxBajeHa Kon-
ueniis [2] peopMyBaHHS MICIIEBOTO CaMOBPSATyBaHHS Ta TEPUTOPIAIbHOT Opra-
Hi3aIlil BIay MUIIXOM 11 JeleHTpati3allii Ta nepeaadi BaKeiB yIpaBIiHHS MicC-
[IEBUM IPOMAJIAM.

[Mutanusa opranizamii [[3 Ha TepuTOpisIX MIKMYHIIUNATHHUX 00’€IHAHD
MICILIEBHX IPOMAJl Ha CbOTOJIHI € aKTyaJlbHUM, 1, B TOW K€ 4Yac, 3aJIUIIAEThCS TPO-
OJIEMHUM.

Meta maHOrO JMOCHIIKEHHS — OOTPYHTYBaHHS OCHOBHMX (DYHKIIIM JTAHKH
TEPUTOPIATBHOI MIJICUCTEMH €JUHOI JIEPKaBHOI CHUCTEMH IHUBIJIBHOTO 3aXHUCTY
(EACII3) 00’erHaHHS TEPUTOPIATIBHUX TPOMAI.

[IpeameToM AOCTIIKEHHS € YIPABIIHChKA AISUIBHICTh OPTaHiB yIPaBIIIHHS
00’ eHaHHS TepUTOpiasibHUX rpoMat y chepi L13.

PedpopmyBanus OMC mnepenbavae mnepeaady OUIBIIOCTI MOBHOBAXKEHb 1
pECypCiB Ha PIBEHb TEPUTOPIATIBHUX TPOMAJT 1 CIIPUSIE MM1ABUIIICHHS 3a0€3MeUeHHS
UBUILHOT O€3IMeKH TPOMajsiH, MOOYJAOBH JIAHOK TEPUTOPIATBLHUX TIJCUCTEM
€/IC113 Ha piBHI 00’ €JHAaHb TEPUTOPIATHHUX FPOMA]T.

Hapasi, B YkpaiHi Ha MiCIIeBOMY PiBHI ICHYIOTh TPH PIBHI BJIaJId Ha TPHOX PiB-
HSIX aJMIHICTPaTUBHO — TEPUTOpIATbHOTO ycTpoto [3]. Haitoubi npobieMHuM 3 TO-
YKH 30pY Oprasizaiiii ta 3a0de3nedeHHs y cepi 3armodiraHHs Ta KBl HACTIIKIB
HaBuvaHux curtyaniit (HC) € mepBuHHUI BIagHUIA PiBEHb B HACEJICHUX ITyHKTAX
(cimax, cenuiax, Mictax), Jie MiCIIeBa BJiaJia MPeCTaBIeHa OpraHaMU MICIIEBOTO Ca-
MoBpsimyBaHHs. [Ipo 11e cBiUaTh: oprasizaiiiiHa CTPyKTypa OpraHiB MiICIIEBOTO ca-
MOBPSITyBaHHS Ta X OpraHiB BUKOHABUMX PaJl; MOKJIUBOCTI iX (hJiIHAHCOBHUX Ta Mare-
plaJIbHUX PECypCiB; HASIBHICTH BINOBIAHUX CHJI Ta 3aCO0IB.

3aK0HO/IaBUOI0 0a3010 W1I0JI0 YTBOPEHHS 00’ €QHAHHS TEPUTOPIATbHUX
rpomMaa € 3akoHu Ykpainu [4-6]. B 3akoni VYkpainu «[Ipo moOpoBiibHE
00’€THaHHS TEPUTOPIAILHUX rpoMaay [4] BU3ZHAYAETHCA, IO JAeprKaBa 3/1MCHIO-
BaTuMe (PIHAHCOBY MIATPUMKY OO’€IHaHb TEPUTOPIATBHUX IPOMA] HUISIXOM Ha-
JaHHS M KOILUTIB HAa GopMyBaHHS 1HOPACTPYKTYPH 3TiIHO 3 IJIAHOM iX COLIAJb-
HO-E€KOHOMIYHOT'O PO3BUTKY Ta PO3MOIIIATUMETHCS MK OrO/pKeTaMu 00’ €THaHb
TEPUTOPIATBHUX TPOMAJ POIMOPIIIAHO /10 IXHBOT ILJIOII, KUIBKOCTI HAaCEJICHHS Ta
IHIIMX (PaKTOpiB.

Bneceni 3Miau 10 bromxkernoro ta IlogaTtkoBoro kojekciB Ykpainu [7]
MarTh CTUMYJIIOBATH TPOMaaM 10 00’€HAHHS Yepe3 MeXaHI3M nepexony O10-
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JDKETIB 00 €HAHMX TPOMaJ Ha MpsAMI MDKOIOKETHI BITHOCHHHU 3 JI€p>KaBHUM
OI0/1KETOM, OCKUIBKH TOOPOBUIBbHI 00’ €THAHHS TEPUTOPIANbHUX TPOMaJ HaILIs-
IOTHCSI IOBHOBAKEHHSIMH, PIBHOSHAYHUMH TTOBHOBAKCHHSIM MICT 00J1aCHOTO 3Ha-
JeHHs. 30KpeMa, 3rigHo 3 [5] mepembavaeTbes, MO0 B iX OrOPKETax 3ajIMINATH-
MeTbes 60% ToMaTKiB Ha JOXO/IH.

Opranizamisa 3axoaiB L[3 B mankax 00’€AHAaHHA TEPUTOPIAIBHUX TPOMAT
teputopianbHux miacucrem €/ICL3 mae 3aiiicHIOBaTHCS OpraHaMu YIIPaBIiHHS,
30KpeMa, MiApo3aiIaMy y CKJIaJi BUKOHABUYMX KOMITETIB pajl 00’ €THaHb TEPUTO-
plaJpbHUX TPOMaJ, a came: BIJITaMH, CEKTOpaMu, IMOCaJOBUMHU 0cobamu (mam —
MIPO3/1T) 3 MUTaHb IUBUIBHOTO 3aXHCTY.

Ha mamy aymKy, Ha ChOTOJHI BUHUKA€E MUTAHHS 00 HOPMATUBHOTO 3a-
KpITUICHHS BapiaHTiB TUMOBUX [lojojkeHb Mpo JIaHKY 3 ypaxXyBaHHSIM BiJIMOBII-
HOTO PiBHSI TEPUTOPIATHHOTO BIAJHOTO ycTporo. Jlanuit miaxia nependavae dop-
MYyBaHHS CTPYKTYpH OpTaHiB ynpaBiiiHHS L3 1aHKu 3a1€XHO Bijl TEPUTOPIATIBHOT
cnenu@iky Ta piBHS €KOHOMIYHOIO MOTEHIany, (PIHAHCOBHX Ta MaTeplaIbHUX
MO>KIIMBOCTEH, YNCEIHHOCTI TPOMAIH.

3aranpHa oprasizailis ynpasiiHHs L3 naHku 3A11CHIOETBCA TOCTIMHUM Op-
raHOM YIPaBJIIHHS, SIKUA YTBOPIOETHCS SIK CTPYKTYPHUHN MIAPO3JAUT y CKIIaJl BU-
KOHABYOI'0 KOMITETY 00’ €IHAHHS TEPUTOPIAIBHUX TPOMAS.

KoopauHnaniro poO0OTH miapo3auTy 31HCHIOE 3aCTYMHUK TOJOBH pajau
00’ eHaHHS TEPUTOPIATLHUX TPOMaJ — KEPIBHUK ii BUKOHABUOTO KOMITETY Bij-
MOBIJTHO JIO PO3MO/IiTY BU3HAYEHUX MOBHOBAYKEHb Ta 000B’SI3KIB.

[IpakTH4Ha CKJIaJI0Ba TaKOi B3aeMO/I1i Mae OYTH MiATpUMaHa IMPaBOBOIO [i-
AJIBHICTIO, OCHOBHOIO METOIO SIKOI € IMOETalHEe CTBOPEHHSI CUCTEMHO YTBOPIOIO-
YUX MPABOBUX AKTIB 3 YPaXyBaHHAM JIOCBIY Cy4aCHOTO €BPOIEHCHKOTO MpaBa 3
MUTaHb MYHIIIUIAILHOTO yIpaBliHHs (€Bpornelicbka xapTis) [8] .

B3aemois Hagae O1IbIT 3HAYHI MOKIIMBOCTI JUISl BAKOPUCTAHHS CYKYITHHX
cuJ 1 3aco01B, MaTepianbHUX 1 (PIHAHCOBUX PECYPCIB.

OyHKIIIOHYBaHHS OpraHiB yNpaBiHHS 00’ €IHAHb TEPUTOPIATLHUX TPOMAJ
y chepi 113, cu 113 moBuHHO 3a0e3meunT Oe3TNeUHe MPOKUBAHHS HACEICHHS
[IUISIXOM CBOE€YACHOTO 3amo0iraHHs, a mpu HeoOXiaHOCTI, pearyBanHs Ha HC, mi-
KBIJIaIIii IX HACJIIIKIB Ha TEPUTOPIi 00’ €THAHL TEPUTOPIATILHUX IPOMA/I.
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mOA0 3ABE3IIEYEHHS CUCTEMU MOHITOPUHI'Y CTAHY
KOHCTPYKIIA OCOBJUBO BIINOBIJAJBHUX CIIOPY [

Konoxoe B.Bl., K.M.H., 00U.
Ilaenenko T.Ml., K.M.H., 00Y.
Kywneposa JLO., k.m..
Mopo3 JI.B3., K.m. 1.
lﬂpudyinpoecwa deparcasna akademis OyoisHuymea ma apximexmypu, /nino, Ykpaina
2 Kuisckuil HayioHanbHbll YHigepcumem 0yoisHuymea ma apximexmypu, Kuis, Yxpaina
3,ZZHinp066bKuﬁ depoicasHull azpo-eKoHoMiuHul yHieepcumem, /[ninpo, Yxpaina

301IbIICHHS BUMOT JI0 MOTNEPE/HPKCHH BUHUKHEHHS Ha/I3BUYaiHUX CUTya-
TPYKUIHA OCOONMBO BIAMOBIAAIBHUX criopya. Jlo 0coOIMBO BIANOBIAAIBHUX CIIO-
Pyl BITHOCSTh MACHBHI 3a/11300€TOHHI KOHCTPYKIIi, SIKI CIPUIAMAIOTh 3Ha4YH1 Ha-
BaHTKEHHS ITi]] Yac eKCIuTyaTallii abo mpu Jiokami3aiii mpoekTHux aBapii. [1-3].

3rigao JIBH B.1.2 — 5:2007 «Cucrema 3abe3neueHHs HamIHHOCTI Ta 0€3-
neku OyzaiBenbHuX 00'ekTiB. HaykoBO — TeXHIUHMIA CyIpoBi OyAiBeIbHUX 00'€K-
TIB», M1/l HAIJISJIOM PO3YMIIOTh CIIOCTEPEKEHHS 32 TEXHIYHUM CTaHOM Oy/iBelb-
HOTO 00'€eKTa, MOr0 YaCTHHHU, OKPEMHUX KOHCTPYKIIH a00 (pyHIaMEHTy HUISIXOM
OIIIHKM iX aedopmalliid Ta HECyuOoi 3/JaTHOCTI, JOBIOBIYHOCTI Ta IIJIICHOCTI 3 Me€-
TOI0 30€peKEHHS EKCILTyaTallliHUX SIKOCTEH.

MoHITOpUHT OyIIBENbHUX KOHCTPYKIIN MOXe OyTH BHU3HAYEHUH SK CHC-
TE€Ma 3aXO0/1B, IO PETYJISIPHO MIPOBOJSATHCA BIAMOBIIHO A0 KOHKPETHOI TPOrpamH,
CIIOCTEPEKEHB, OI[IHKUA CTaHy OyiBEJIbHUX KOHCTPYKIIIM PI3HOMAHITHUX CIIOPY/I,
aHaI3y MOTOYHMUX MPOIECIB Y HUX, CBOEYACHOTO BUSBIIEHHS 3MIiH HECY4Oi 3/1aT-
HOCTI Ta 3a0e3MeueHHs iX eKCIUTyaTalliiHOl MPUIaTHOCTI, a TAKOX Mepenpu3Ha-
YeHHS pPecypcy MpPOEKTy abo TEepMiHY CIYy»KOU OyIIBEIbHUX KOHCTPYKIH Ta
CTPYKTYpH.

BusnaueHHss MOHATTS "MOHITOPUHT" 3TiTHO HOPMATUBHUX JIOKYMEHTIB
MIPUHIIMIIOBO HE BIAPI3HAETHCS BIJl BUILEC3a3HAUYCHUX, ajie 3aJIe)KUTh BiJ MPUPOJI-
HUX Ta TEXHOTCHHUX BIUIMBIB, PIBHS TEXHIYHOTO CTaHy Ta BIAMOBIAAIBHOCTI OY-
JBEJIb Ta CIIOPY/I.

B ennuksionenuyHii iHTepnpeTanii BUAUISIIOTh MTOHSATTS MOHITOPUHTY Tia-
paMeTpiB Ta MOHITOPUHTY CTaHy. Skimio neprmuii mepeadayae Oe3nepepBHICTD
BHUMIPIOBAaHb 3allMCaHUX 3HAYEHb MAapaMeTpiB, TO y APYroMy BHUIAJIKy MoOBa e
PO BU3HAYEHHA Ta / @00 MPOTHO3yBAaHHS HACTAHHSA JEAKUX IMOCTYJIhOBAaHUX 3HAa-
YeHb, M0 XapaKTePU3YIOTh CTaH 00'€KTa MOHITOPUHTY. B i7eani MOHITOPUHT
CTaHy IMOBUHEH OyTH TaKUM € MOCTIMHHUM, SK 1 MOHITOPUHI HapaMmerpiB. Y
YUHHUX HOPMATHUBHUX JOKYMEHTaX OI[IHKAa TEXHIYHOTO CTaHy MpPEACTaBJICHA Y
BUIJISAIl JTUCKPETHOTO MPOLECY, PEalli30BaHOIO 3a MEBHUM anroputMom. Lls cu-
Tyarlisi MOSICHIOETbCSI BUKOPUCTAHHSIM CHUCTEM JUIsl OTpUMaHHs iH(opmarlii mpo
napameTpu 00’€KTa, Kl MPAIIOI0Th B TUCKPETHOMY pexuMi. TakuMm 4yuHOM, Tie-
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PIOIMYHO OIIHIOETHCSI HAJIIWHICTh CTPYKTYp 00’€KTa, 1110 MOXKe OyTH HEAOCTaT-
HBO IS psAy 00’ €KTIB.

Memoto nocnipKeHHS € Y0CKOHAJICHHS Ta MiABUIICHHS HAaIIHHOCTI poOo-
TH 3ac001B B1IOOpaXEHHs 3MIHU BJIACTUBOCTEH OETOHY B KOHCTPYKIISX MiJ Yac
iX excruTyaTarii.

3MiHa BIACTUBOCTEH OETOHY KOHCTPYKIIi 3a3BHuYail BU3HAYAIOTh SIK pe-
3yJbTaT BUMIpPY nedopmariiii B JoKanbHiHM 30H1. J[JI1 bOT0 3aCTOCOBYIOTH Pi3HO-
ro pojay TEH30METPUYHI NMPHUIAIH, K MPSAMOi Mii Tak 1 HempsMoi Aii 3 TOAaTKO-
BHMH NIEPETBOPIOBAYaMH OTPUMaHO1 1H(pOpMaILii.

JlocArHyTH MeTH HaAIMHOCTI Ta Oe3mepepBHOCTI OTpUMaHHS iH(pOpMalii
MOJIMBO 3aB/SIKM HAHECEHHIO MOKPHUTTS HA MOBEPXHIO KOHCTPYKIII y BUTIISAII
mapy eJIeKTPOIPOBIAHOTO OETOHY, KWK OyJe MpaImroBaTH SK MaTYUK CHCTEMU
MOHITOPHHTY.

OCKUIBKM BU3HAYAJIBHUM TMapamMeTpoM JJisi €JIEKTPOIPOBITHOTO OETOHY €
MOCTIAHICTh E€JIEKTPONPOBIIHUX BJIACTUBOCTEH, MPHU PpO3pOOIll CKIIa/IiB OCTOHY
cepell CUPOBUHHHMX KOMIIOHEHTIB BUKOPHUCTAHO rpadiT 1 caxy pi3HUX (Ppakiiil.
JIst moChiKEeHHS 3aCTOCOBYBAIUCS OCTOHU 13 TAKUM CHIBBIIHOIICHHSIM KOMIIO-
HEHTIB, 10 3a0€3MeUyI0Th HAUOUIBII HIUIBHY CTPYKTYPY.

JlocniKeHHsT eIEKTPUYHUX BIACTUBOCTEN OETOHY BHKOHYBAJIOCS 32 CXe€-
MOIO BOJIbTMETP-aMIIepMETp. 3aMipy IPOBOIUIHCS MOCIITOBHO JIJIsl KOKHOT Mapu
€JIEKTPO/IIB, MK SIKUMH BUMIiproBajacs BifcTtanb. [licis mpoBeneHHs 3aMipiB 00-
YHUCJIIOBABCS YMOBHUM €JIEKTPUYHUH OITIp I1€T TApH €JIEKTPO/IIB.

[Ticnst aHamizy OTpUMaHUX Pe3yJbTaTIB, JUIsl €KCIIEPUMEHTATBHUX CKJIAJIIB
€JIEKTPOIPOBITHUX OETOHIB BCTAHOBJICHO, IO 3aJEKHICTh €JIEKTPUYHOTO OMOPY
BiJ1 BificTaHi ajis pi3HuX B/L] mpakTudHO JiHIHA, a 3aJI€KHICTh MUTOMOTO €JIEKT-
PUYHOTO OTOPY eIeKTpoIpoBigHOro 6eTony Bia B/II miniliHa Ha GiIbIIIN YacTHHI
JIOCIIIIKEHOTO THTEpBAITY 3MiH.

BigxuieHHs 3MiHH OMOpY Ha MaJlUX BIJICTAHSAX MDK €JIEKTPOJaMU MOXKE
OyTH TOsSICHEHa BHECEHHSIM HEOJHOPITHOCTI B CTPYKTYpPy OCTOHY €JeKTpOoJaMu
(po3Mip eNeKTpOAiB MpHU MPOBEACHHI BUMIPIOBaHb NIEPEBUIIYBAB B 4 pa3u HalOi-
JBIINI KOMITOHEHT O€TOHHOI CyMIillli), 110 B HbOMY PO3TaIlIOBaHi. 3HaYHE BIJIXU-
JICHHS BiJ| JIIHIKHOTO 3aKOHY Tipu 30unbmieHHi B/Ll mBumine 3a Bce BUKIMKaHE
e(eKTOM PO3CYHEHHS 3€peH MpH 301IbIICHH] KUTBKOCTI IIEMEHTHOTO TiCTa B CY-
mimti. [Ipu 1ibomy BiIOYBa€ThCs MIBUIIEHHS IOPUCTOCTI OETOHY, SIKE PU3BOIH-
TUME JI0 HECTaOUIBHOCTI €JIEKTPUYHOrO OMOpPYy OETOHY 3a paxXyHOK MiJBUIIEHHS
BILJTUBY BOJIOTOCTI OETOHY Ha pe3yJIbTaTh BUMIPIB.

Buwmip onopy enekTponpoBiiHOro 0€TOHY BUKOHYBABCSI TIPH IIPECOBUX BU-
MpoOyBaHHAX IMOJOBHHOK 3pPa3KiB, 110 YTBOPWJIUCS MICJISI BUSHAYCHHSI MIIHOCTI
€JIEKTPOIIPOBITHOTO OETOHY Ha BUTHH.

AHaJti3 HaBeJCHUX 3aJICKHOCTEH BHSBHUB HACTYITHE — MPU MEHIIUX 3Ha-
yeHHsx B/I] 3MiHa eneKTpUYHOrO ONMOpYy MaTepiandy BijJ HANpyrd y HHOMY Ha-
OJIMDKAETHCS 10 JIIHIHHOTO 3aKOHY Ha OUIBIIIN JIISHIN JOCIIKEHOT0 IHTEpBaIYy.
Jlns Bumux 3HadeHb B/1] moBeainka Matepiany mij HABAHTAXKEHHSIM OMUCYIOThCS
CKJIAIHIIINUMHU (PYHKIISAMH.
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OTpuMaHi pe3yabTaTH MIATBEPIUIN MOXIUBICTh BUKOPUCTAHHS €JIEKTPO-
MPOBIAHOTO OETOHY TSl BiTOOpaKEHHS 3MIHM HAMPY>KEHO 1e(hOPMOBAHOTO CTaHY
KOHCTPYKIIIi Ta BIACTUBOCTEH MaTepiany, a TaKOX JI03BOJISIIOTh YAOCKOHAIUTU
CHUCTEMY BHU3HAYCHHS TEXHIYHOTO CTaHy OyIiBeNb Ta CIIOPYI, B T.4. i3 3aCTOCY-
BanHsM [IK «Lira». OOpoOka OTpUMaHUX JaHUX MOKAa3ye, 10 Ha Pe3yIbTaTH BU-
MIpIOBaHb ICTOTHO BITMBAaE GopMa 1 po3MipH €NeKTPOIiB, 1[0 BUKOPUCTAHI Mij
yac mpoBeaeHHs nociiaiB. [Ipu mopiBHSAHHI BiACTaHI MK €JIEKTPOAAMH 3 PO3Mi-
pam# camMoro eJIeKTPOy CKIATHO 11eHTU(IKYBaTH YMOBH MPOTIKAHHS €JICKTPUY-
HOTO CTPYMY MIX €JIeKTPOJaMH, 10 3HUKY€E JOCTOBIPHICTH MTPOBEICHHS BUMIPIB.
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Ha cpboroguimHiii AeHb MOXKEXHO-PATYBAIBHI MIAPO3AUIN i Yac TaCiHHA
noxex B 90% BumaakiB 3acTOCOBYIOTH Boay. IIpu mmpomy B 82 % BumaakiB 3a-
CTOCYBaHHS TEXHIYHUX 3aC001B MOXKEKOTACIHHS OYyJIM BUKOPHUCTaHI MOXKEXHI py-
gHi BojsHI cTBoNH [1, 2]. ITpu ibomy Oymo 3a3naveno, mo 90% Bou, 1o moaa-
€THCS 3 TMOXKEKHUX CTBOJIIB JJISl TACIHHS TIOKEXK1, BUTPAYAETHCA HEC()EKTHBHO Ta
30MTOK BiJI IIPOJIMTOI BOJIM MOKE JIOPIBHIOBATH 30MTKY BiJl camoi moxkexi [3].

[TinBumieHHs €heKTUBHOCTI BUKOPUCTAHHS BOJM Ha (POHI 3MEHIIEHHS i
KUTBKOCTI, 110 TIOJIA€THCS B OCEPEIOK MOXKEXK1, € aKTyallbHUM. Take 3aBJIaHHs BU-
PIIIY€EThCA MUISIXOM BUKOPUCTAHHS JIPIOHOPO3IMUICHUX BOJITHUX CTPYMEHIB.

VY crangapti CIHIA [4] mis TeXHIYHEX 3aC001B MOKEKOTaciHHS APiOHOPO-
3MWJICHUMH BOASHUMU CTPYMEHSIMU BiJ3HAYEHO, 10 HAOUIbIUK eeKT npu ra-
CIHHI TMOXEXI1 JTIOCSATAEThCS, KOJIU CEPEIHIN po3Mip Kparieidb BOJU CTAaHOBUTH 80—
200 MM, a 99 % Bij 3arajibHOIT KUIBKOCTI KPaIruIMH MarOTh PO3MIp HE OUIbIIe HIXK
500 mxM. [piOHi Kparuni BOJM PIBHOMIPHO 3MOYYIOTh MOBEPXHIO Oyab — SIKO1
KoH(pirypariii, IPOHUKAIOTh B 00’ €MHU 1 MOPOKHUHHU, HETOCTYITHI JJI 3BUYAHUX
CTPYMEHIB, €()EeKTUBHO OXOJIO/PKYIOTh PEaKIIiHY 30HY (akena moiaym’s il mpo-
JTYKTH TOPIHHSA. 3aBISKH PO3BUHEHIN MOBEPXHI, MOTIK TaKUX Kpareib J00pe Mor-
nuHae (abcopOye) 4acTKu AuUMY. TakuM YUHOM, IIi KPAIJIMHU 3all0OBHIOIOTH BECh
00’€M MPUMIIIEHHS, 1110 TOPUTh, 1 PA30M 3 TA30BUMH MOTOKAMH, MEPEIIKOIKa-
I0Th MONTUPEHHIO TIOXKEXKI Y HampsiMax IHUX MOToKiB. [IpuHimn racinus apioHO-
PO3MUJICHUMU BOASHUMU CTPYMEHSIMHU Ha CbOTOJIHI IIUPOKO 3aCTOCOBYETHCSA SIK B
CTalllOHAPHUX CHCTEMaX MOXKEKOTaCiHHS TaK 1 B MOOUTBHMX TEXHIYHUX 3aco0ax.

Opnum 3 QuarmaniB y cepi 3acTocyBaHHS APiOHOPO3MIICHUX BOASHUX
cTpyMeHiB B noxkexoracinns € kommnanisi «IFEX Technologies GmbH». Bupo6-
HUKOM pPO3pOOJIEHO Ta BIPOBAKEHO Y BUPOOHUIITBO PI3HOMAHITHI 3aco0u TO-
EKOTACIHHA: MEPEHOCHI MPUCTPOI (PrOK3aKu), MOOLJIbHI YCTAHOBKHM Ha 0a3l Mo-
TOIMKJIIB, KBAJIPOIMKIIIB, JISTKOBUX Ta BAaHTAXKHUX aBTOMOO1TIB, TBUHTOKPUJIIB.
3acTocyBaHHs cucTeM noxkexxoracinds [FEX 3mificHIo€ThCS M 4ac raciHHs Mo-
eX Ha TPAHCIOPTHHUX 3ac00ax, B MPUMILIEHHSX KUTIOBUX OYJiBEJb Ta 3 HasB-
HicTio JI3P Ta I'P, a Takox mpu raciHHi MOXKEX B E€JIEKTPUUYHUX Ta KaOEIbHHUX
Mmepexax mig Hanpyroro 1o 1000 B. Ile crocyerhcst Hacammepea Takux 00’ €KTIB
SIK, TAPKHU JTO3BLLISI Ta BIAMOYMHKY, 300MAPKH, 3aKJIa 1 COLIAIbHOTO 00CIyrOBY-
BaHHS. JIIKApHI, TOTEJ, MiANPUEMCTBA JIOTICTHKU, JEPEBOOOPOOHA MPOMUCIIO-
BICTb, Ha(DTOXIMIYHI MIJIPUEMCTBA, ONTOBAa Ta PO3ApIOHA TOPTiBIs, KEMITIHTH,
00 €KTHU TPOMAJICHKOTO XapuyBaHHs, SpMapKu, NANPUEMCTBA yTHIII3allli, TpaHC-
nopt [5].
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Bupobuukn TexHiyHMX 3aco0iB moxkexxkoracinHs «Taidpyn» (Ykpaina),
PVIIT - 1 - 0,4 «Hrnay» (P®); «Butsazp»y YUII — 1 (Pecny6mika bimopycs) mpo-
MOHYIOTh BUKOPUCTOBYBATH iX 1] 4ac TaciHHS MOXKEX KiaciB A ta B, enektpoy-
cTaHoBOK mij Harpyroto A0 1000 B, Ha nmpoMHCIOBHX Ta CUTECHKOTOCIOIAPCH-
KHX 00° €KTaX, TPOMaJICHKHX Ta XKHUTIOBHUX OYy/IBISAX Ta HA TpaHCopTi [6 — 8].

Takox 3aco0aMu MOKEKOTaCIHHA IPIOHOPO3IMUICHUMH BOJSTHUMH CTPYMEHSI-
MU € CTaIlloHapHI Ta MOAYJIbHI CHCTEMH, 3aCHOBaHI Ha PO3MIJICHHI BOJAW BHCOKHM
TUCKOM CIEeHIIbHUMU 3pOIyBayaMH. 3a JOMOMOTIO0 i€l JpiOHOPO3MIICHOT BOIU
MOYKHA TACUTH TIOXKEK1 Ha 00'€KTaxX 3 HU3BKOIO 1 CEPEIHBOIO MOXKEKOHEOE3MEKOI0 03
HasIBHOCT1 BUPOOHMYMX TJIOMI. J{OIyCKaeThCs HABITh 3aCTOCYBAHHS 3 METOIO 3aXUCTY
EJIEKTPOYCTATKyBaHHSI, SIKIIO BIICYTHS BUCOKA HAIpyTa.

CramioHapHi Ta MOJYJIbHI CUCTEMHU BOJSHOIO TYMaHy PEKOMEHIYIOThHCS
BUPOOHUKAMHU Ta KOMITAHISIMH IO 1X MOHTYIOTh Ta OOCIYTOBYIOTh JiJiIsi OOPOTHON
3 MOXKEKaMHU Ha MOYaTKOBUX €TarnaxX B HACTYMHUX MICISX: KUTIOBUX OYHiBIISX,
0aHKIBCHKUX 1 O(DICHMX MPUMIIIEHHAX, KOH(PEpEeHIl — 3ajaX, y400BO — OCBITHIX
3aKkianax (yHIBEpCUTETax, IIKOJAX), JIKApHAX, CAHATOPISAX, pecTopaHax (OKpiM
KyXOHb), 010y1i0TE€Kax, apxiBaX, My3esiX, MPUMIIICHHIX EJEKTPOHHOI 0OpOOKHU
naHuX (Harpukiaji, B cepBepHUx) [9].

CraiioHapH1 CUCTEMH TOXKEXKOTACIHHS JIPIOHOPO3MUIICHOIO BOJIOIO BUPI-
IIYIOTh PsiJl HAMTOJIOBHIMIKUX Mpo0OsieM — JpiOH1 Kparuii a00 TyMaH IIBUJIIIIE TOT-
JMHAIOTh TEIJIO, MIBUJILLIE OXOJOKYIOTh SIK CaMe€ JDKEpEJO BOTHIO, TaK 1 BECh
00" €M TPUMINICHHS B LUJIOMY, OJOKYIOTh TEIUIOBE BUIIPOMIHIOBAHHS Ta PO30aB-
JSAI0Th 00 €M MOJYM S TUM CaMHUM 3HMXKYIOUM KOHLEHTPALI0 KUCHIO, 3J1HCHIO-
I0Th OCapKeHHs uMy. OJIHAK BOHM € BUCOKOBAPTICHUMHU Ta CKJIAJHUMHU B MOH-
Ta)<i Ta 00CITyrOByBaHHI.

TakuM YMHOM TPHUHIIUAI TTOXKEKOTACIHHS JIPIOHOPO3MUICHOI BOJIOIO 3a
PaxyHOK OXOJIOJPKEHHS 00 €My yChOTO MPUMILIEHHS, OJIOKYBaHHS TEIJIOBOIO
BUIIPOMIHIOBAHHS Ta 3HIDKEHHS KOHIICHTpAIlil KUCHIO BUCOKOJIUCIIEPCHUM BOJS-
HUM CTpyYMEHEM a00 BOJASIHUM TYMaHOM NOTpeOye OUIbII JeTalbHOrO BUBYEHHS
Ta aHalizy.
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[IopiyHO HaA TPAaHCHOPTHUX 3ac00aX BUHUKAE OJMU3BKO 4 TUCAY MOKEK, 3
skux moHan 70% — moxkexi JerkoBux aBromoOuTiB [1, 2]. 3arajgom 3a ocTaHHI
JIeCATh POKIB B YKpaiHi 3apeecTpoBaHo 28929 noxex, 00’€KTOM SAKUX OyJIH JIer-
KOB1 aBTOMOO1J11, Ha SIKUX 3arunysio 138 ocio.

3a MUHYJIUNA PIK KUIBKICTh MOKEXK TPAHCIOPTHUX 3acO0IB 301IbIINIIACH HA
2,4 % 1 cranoBuTh 4451 moxexy. 30inpmmnuck Ha 9,2 % 1 TpsAMi 30UTKH, IO
cTaHOBJIATH 430 MutH 88 TUC. IpH; MOOIYHI 30MTKK 301IbIIKMIUCH HA 19,8 % 1 cTa-
HOBJIATH 694 miH 269 Tuc. rpH. KinbKicTh droAei, 3aru0anx yHACTIIOK MOXKEX
Ha TPaHCIMOPTHUX 3aco0ax 3MmeHImiIach Ha 13,6 % 1 ctanoBUTH 19 mroneit, Kiib-
KICTh TPABMOBAaHHX Ha MOXKEXaxX Jitoaen 30upmminachk Ha 48,2 % 1 cTaHOBUTH 83
JFOVHH.

OCHOBHUMH TIPUYMHAMHM BUHUKHCHHSI MOXKEX Ha TPAHCIIOPTHUX 3acobax
Oynu:

— HECIIPABHICTh €JIEKTPUYHOI CUCTEMH aBTOMOO1IIS;

— M1JIHalu;

— po3repMeTu3allis HAIUBHOI (ra30B01) CUCTEMH aBTOMOOLIIS;

— HeoOepe)kKHE TTOBOIHKCHHS 3 BOTHEM.

HaiinommupeHimyuMu MicIisIMM BUHUKHEHHSI TIOXKEX Y TPAHCTIOPTHUX 3aCO-
0ax € BiACIK IBUTYHA, IO cKanae 0ym3bko 60% Bij 3araabHOil KUIBKOCTI [3].

BukopucranHs BaHT@XHHX Ta MACAXUPCHKUX TPAHCIIOPTHHUX 3ac00i1B,
CLILCHKOTOCTIONAPCHKOT TEXHIKU TOB’SI3aHe 3 IEBHUMU HeOE3MeKaMu, B TOMY YH-
CJTi 1 MOXKEKHOI, OCKIJIBKA HaBITh HOPMaJIbHI PEKUMHU TaKoi poOOTH TIOB’sI3aH1 3
BUCOKHMH TEMIIEpaTypaMH Ta BUKOPUCTAHHSM MOXKEKO-HEOE3MeUyHUX Ta BUOY-
XOBHUX pedoBUH. ChOTO/IHI B CTATUCTUIN YKpaiHH, Ta B IHIIUX KpaiHaX CBITY HE
nudepeHIiioBaHO KOHKPETHUX NMPUYMH BUHUKHEHHS MOXKEX Ta MPUUYETHOCTI THX
YM IHIIWX BY3JIIB Ta arperaris, 0 3yMOBWJIU 3aropsinHs. Ha Hammn morusn e 3y-
MOBJICHO HEJOCKOHAJIICTIO ICHYIOUMX METOJIB BHU3HAYEHHS MPUYUHU MOXKEK Ha
aBroTpancrnopTi. [{i MeToau moBuHHI 6a3yBaTHCS Ha pe3yJbTaTax €KCIECPUMEH-
TaJbHUX Ta TEOPETUYHUX JIOCITIPKEHb aBTOTPAHCIIOPTHUX 3ac00iB 3aryioM, Ta ix
OKpeMHX KOMITIOHEHTIB. Lle moTpedye aHaiizy ejnemMeHTiB Ta MarepiajiB 3 MOTs-
Iy 1X MOXKEKHOI HeOe3nekn. BUKOprCTaHHSA BaHTaXHUX Ta MACAKUPCHKUX TpaH-
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CHOPTHHUX 3ac00iB, CUIbCHKOTOCTIOJAPCHKOI TEXHIKH OB’ sI3aHE 3 MEBHUMH HeOe-
3MeKaMH, B TOMY YHUCII 1 MOKEXHOI0, OCKUIBKH HaBITh HOPMaJbHI PEKUMHU TaKOi
poOOTH OB’ s13aH1 3 BUCOKUMHU TEMIIEpATypaMy Ta BUKOPUCTAHHSIM MOKexKOHeOe-
3MEYHUX Ta BUOYXOBUX pedoBHUH. ChOTOJHI B CTATUCTHIl YKpaiHH, Ta B 1HIIUX
KpaiHax CBITY HE AU(PEPEHIIHOBAHO KOHKPETHUX MPUYMH BUHUKHEHHS TOXKEX Ta
MPUYETHOCTI THX YM IHIIUX BY3JIB Ta arperaTiB, 110 3yMOBMJIM 3aropsHHs. Ha
HaIl TOTJIS 1€ 3YMOBJICHO HEJIOCKOHAIICTIO ICHYIOUMX METOJIIB BHU3HAYEHHS
MPUYMHU TIOXKEXK Ha aBTOTpaHcnopTi. Ll MmeTonu moBuHHI 0a3yBaTuCs Ha PE3yib-
TaTax €KCIEPUMEHTAIbHUX Ta TEOPETUYHUX JOCHIKEHb aBTOTPAHCIIOPTHUX 3a-
co0iB 3arjoM, Ta iXx okpeMux KoMroHeHTiB. Lle moTpebye aHamizy eleMeHTIB Ta
MatepiaiiB 3 TOTJSAY 1X MoXkexkHOi Hebe3nekn. B HopMallbHUX pekuMax poooTr
aBTOTPAHCIOPTHHUX 3aC001B, KOJM TEMIEPAaTypH JBUTYHA 1 IHIIMX TEIJIOBUX BY3-
JIB 1 arperariB 3HaXOSATHCS B MEKax TeMIepaTyp, nepeadaueHux yMOBaMHU €KcC-
IIyartanii, HaloUIbIl HEOE3NEeYHUM 3 TOTJISAY MOKIMBOCTI MEpEerpiBaHHsS 1 BU-
HUKHEHHS aBapiiHUX PEXUMIB B €JIEKTpooOJaJHaHHI € MOTOPHUI BIJICIK 1 MiCUsA
3 NIABULIEHUMHU TEMIIEPATypPaMH Ta MOXJIMBICTIO 3ITKHEHHS €JIEMEHTIB €JIEKTPO-
oOJasiHaHHS 3 aTPECUBHUMU CEPEIOBUIIIAMH, B TIEPIITy Yepry, 3 MajJuBOM Ta Mac-
tunamu. Temneparypa cepeoBUIlla B MOTOPHOMY BIJICIKY MOX€E MEPEBUIILYBATH
TEeMIIepaTypy HaBKOJIUIIHBOTO cepenoBuia Ha 100 °C, a TeMneparypa moBepxHi
neskux peraneit moxe caratu 500 °C 1 6iapmie [4].

[Ipobnema 3abe3neueHHs MOKEKHOT Oe3MeKH TPAHCIIOPTHUX 3acC00IB € Ba-
AJIMBOIO 1 aKTYaJbHOIO TakK SIK, IPU TaKUX IMOXKEXaxX € MpsiMa 3arpo3a KUTTIO Ta
3I0POB’I0 HE TUIBKU JJISI TUX JIFOACH SIKI 3HAXOAUTHCS B aBTOMOOLTI, a M JIJIs THX
1110 3HAXOJATHCS MOPSI 3 MICLIEM BUHUKHEHHS MTOKEXI.

[IpoBeneHo aHaii3 ICHYIOUMX aBTOMATUYHHUX CHUCTEM IOXKEKOTACIHHSA, SKI
PO3TAIIOBYIOTHCSA Y MIAKAIIOTHOMY IPOCTOPI aBTOMOOLTIB [5] Ta 3acTOCyBaHHS
MajorabapuTHUX MOJYJIB Ta30BOTO MOXKEKOTaciHHs [6].

B pasi BiACYTHOCTI aBTOMaTUYHUX CHUCTEM MOKEXKOTaCiHHS, TaCIHHS TO-
ekl He0OX1JTHO MOYMHATH 3 MAJIAl04Oro MPOJIUTOTO il aBTOMOO1JIEM MaJIbHOTO.
HaiiGinpmmii eekT gocsaraeTbes Mpu raciHHi OJJHOYACHUM BUKOPUCTAHHAM Jie-
KUTBKOX BOTHETACHUKIB (TPYIOIO BOJIIB).

BpaxoByroun BuIIe3a3HaueHe Ta PO3MIISHYBIIM BCl METO/IM Ta YCTAaHOBKHU IS
NPUITMHEHHS TOPIHHS Y TMIIKAlIOTHOMY MPOCTOPI aBTOMOOLIS,, MU TIPOTIOHYEMO PO3-
pPOOHUTH aBTOMATUYHY YCTAHOBKY JUISI TACIHHS TIOXKEXK B TMIKAIIOTHOMY TPOCTOP1 aB-
TOMOOLJIS, B SIKOCTI BOIHETACHOT PEUOBMHHU B SIKIM JOIUIBHO BUKOPHCTATH JTIOKCH]
Byrierro CO,. B moganeimx poboTax Oyjie onvcaHo MexaHi3M i fii.
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OnHuX 13 BU/IIB HAA3BUYANHUX CUTYAIllll TEXHOT€HHOTO XapaKkTepy € MpH-
NUHEHHS €HEepromnocTadyanHs 00’ekTiB 1 crmopya [1, 2]. 3MeHIIHUTH TPUBAJIICTDH
MPUNUHEHHS eJIeKTporocTadanHs (¥, BIAMOBIAHO, piBEHb Ta HACTIIKH HAI3BH-
YaifHOi cuTyallii) MOXXJIMBO YJAIITyBaHHSAM HAQJIMHOTO 3aXUCTY EJICKTPUUYHUX
MEpeX BiJ HAACTPYMIB (HAACTPYM — CTPYM, 3HAUCHHS CHJIU SIKOTO TMEPEBHILYE
HaiiOubIIe poboue (PO3PaXyHKOBE) 3HAUCHHSI CUJIM CTPYMY HaBAaHTAXKCHHS €JIeK-
TPUYHOTO KOJia B pa3i mepeBaHTaKEeHHS a00 kopoTkoro 3amukanHs (K3) [3]).

3rigHo [3] s 3aXUCTy €IEeKTPUYHOI MEPEeXkKl Bl HAACTPYMIB CIif 3aCTO-
COBYBaTH: aBTOMAaTUYH1 BUMHUKAYl; MJIABKI 3aO01KHUKN;, KOMOIHAIllT KOMYTaIliii-
HUX anapariB 3 TEIJIOBUMHU peJie 1 IUIABKUMHU 3alo01KHUKAMM; CHEliadi30BaH1
€JIEKTPOHHI NpHUCTpoi. HaxiilHe BUMKHEHHS MOIIKO/JKEHOI JUISHKU MEpPEexkl 3a-
0e3reuyeTbes, SIKIO BIAHOIIEHHS HAMMEHIIOro po3paxyHkoBoro crpymy K3 no
HOMIHAJIBHOTO CTPYMY ILJIAaBKOi BCTAaBKHM 3alOOIKHMKA a00 po3yiILIoBaia aBTO-
MaTHUYHOTO BUMHUKaya Oy/ie HE MEHILIMM BU3HAYEHOTO 3HAUEHHSI.

Jlnst BUOyXOHEOE3MeyHUX 30H YMOBU HAJIIMHOTO BIJKIIOUEHHS €JIEKTPUY-
HUX MEpPEX BiJ JUKEpen eIeKTPUYHOTO KUBJIECHHS pU BUHUKHEHHI K3 Hanpuki-
HIII JIIHII, 10 3aXMIIAE€ThCs, MpuUBeAcHO B [4]. [ aBTOMAaTHYHMX BHMHKAYIB 3
€JIEKTPOMATHITHUM PO3YITUTIOBAYEM:

ILZLZS (1,4), (1)

HOM.€JI.M.

ne |, — cuna ctpymy K3 Mix JiHIHHUM NPOBITHUKOM Ta MOETHAHUM HEUTpab-

HuM Ta 3axucHuM (PEN) nposinnukowm; | — HOMIHQJIBHUI CTPYM €JIEKTPO-

HOM.ECJI.M.

MarHiTHOTO pO34iIII0Baya aBTOMAaTUYHOIO BUMMKaua; koedimieHt 1,25 3actoco-

BYETHCS /ISl aBTOMAaTUYHUX BUMMKA4iB Ha HOMIHaJIbHI cTpymu Buie 100 A, ko-

ediuient 1,4 — 11 aBTOMaTUYHUX BUMHKA4yiB Ha HOMIHaJIbHI cTpyMu 70 100 A;
Jlms mnaBkuX 3anmo01KHUKIB!

Ilizm (2)

HOM.BCT.

ne |, .. — HOMIHAJIbHUWA CTPYM IJIABKOI BCTAaBKH IJIABKOTO 3aM001KHUKA.
3HaueHHs | Ta | € CTaHJapTHUMH BeauuuHamu. PexkomeHmoBa-

HOM.€JI.M. HOM.BCT.

HUMU € 3Ha4yeHHs, kpatHi 10: 0,6; 0,8; 1; 1,25; 1,6; 2; 2,5; 3,2; 4; 5; 6,3; 8 10.
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U
- ne U, — da3Ha Ha-

Po3spaxyHnok |, 3nilicHioeTbes 3a 3akoHOM OMma |, =
L-PEN

npyra B Mepexi, B; Z, ., — MOBHUI cymMapHHUIA OIip MOCHITOBHO 3'€JHAHUX eJie-
MeHTIB Kosa oHo¢azHoro K3, OM. da3Ha Hampyra € cTaHIapTHOIO BEJIMYUHOIO.
Tomy Benmnuuna cumu ctpymy K3 mix L ta PEN npoBinHukaMu BU3HAYAETHCS
MMOBHUM CyMapHHM OIIOPOM ITOCITIIOBHO 3'€THAHUX €JIEMEHTIB KOJIa OAHO(a3HOTO
K3. YiMm BiH € MeHIIUM, TUM BHIlEe BenuunHa ctpymy K3 I, 1 TUM Jermie 3a10-
BosieHHST yMOB (1) — (2). UiM MeHIIe HOMIHAJIBHUNA CTPYM €JIEKTPOMArHiTHOTO
po3uiritoBajga ado HOMIHAJIBHUN CTPYM IUIABKOi BCTaBKH, TIM OUIBIIMM JI03BO-
JSETHCSA OMIP Z, oy . 1IpU BUOOpPI aBTOMATUYHOIO BUMHKaua BEJIMYMHA OIMOPY

Z, gy TIPUITYCKAETHCS 3HAUHO O1NIBIIOIO0 Y TIOPIBHSAHHI 13 3aCTOCYBAHHSM IJIaBKO-

ro 3aro01KHUKY.
CxiiaioBUMH YacTUHAMU Z, ., € HAOJMKEHUN pPO3PaXyHKOBHUM MOBHUM

omip TpudazHoro macisiHoro tpanchopmaropa crpymy K3 Z, Ta moBHumii omip
npoBiAHKKIB KoJsia K3, mpuennanux 10 oOMOTkH TpaHchopmaTopa, Z .

3HaueHHs Z, € CTaHAApTHUMH W (PIKCOBAHMMHU BEIMYMHAMU (3HAUYEHHS
Bix 0,020 mo 3,110 Om). Z, oKa3ye CyTTEBUH BIUIMB Ha BEJIMUUHY Z, opy SIKIIO
Z, € MOPIBHAHMUM 32 BEJIMYHHOIO MO BIIHOIIEHHIO 10 Z, opy (SKILO IS 3aXUCTY

B K3 3acTocyeThcss aBTOMaTUUHUM BUMHUKAY 3 €JICKTPOMArHITHUM PO3UIILIIOBa-
yeM Ha 40; 50; 63; 80; 100 A abo skiro ns 3axucty Bifg K3 3acTocyerbes mias-
KUH 3armoOLKHUK 3 INIaBKUMH BeTaBkamu Ha 10; 12,5; 16; 20; 25; 32; 40; 50; 63;
80; 100 A). [ns muaBkuxX 3anoODKHUKIB HAOMMKEHUN PO3PAXYHKOBUN MOBHUMN
omip Tpuha3zHOro MacCIsTHOTO TpaHcPopMaTopa Z, BIUIMBAE HA BEJIMUMHY TTOBHO-

ro onopa kojna K3 mix miniiinuM ta PEN npoBinnukamu Z, ., TOYHUHAIOYI 3 CH-

JU CTpyMy TUTaBKOi BctaBku 10 A, a 1J11 aBTOMaTUYHUX BUMHUKAUIB 3 €JIEKTPOMa-
THITHUM PO3UIILIFOBAYEM — 3 CHJIM CTPyMY po3uiruiroBada 40 A.

Onip Z,, BU3HAYA€TbCAd AaKTUBHUM Ta IHAYKTHUBHUM ONOPAMH JIISHOK BiJI-
noBigHO JiHIAHOTO Ta PEN npoBigHuKiB 00paHoro kabeabHOro BUpoOy. AKTHB-
HUHN OMip 3aJICKUThH Bl MaTepially, mepepizy Ta JOBXKHUHH JIIHIHHOTO MPOBITHUKY,
IHAYKTUBHUWA OMip — BiJ JOBXHUHHU MPOBIJHUKY Ta BHIY OOpaHOro KaOEIbHOTO
BHUpOoOY (kabenb ab6o nposin). Ctpym K3 mpotikae mo Mepexi KUBJICHHS, PO3IO-
IIBHOI MEPEKI Ta TPYNOBOi Mepeski. AJIFOMIHIN, JUIsl 3aCTOCYBaHHS B yCiX BUOY-
XOHE0Ee3MeUYHUX 30Hax KpiM 30HHU 22 3abopoHenuii [4]. Tomy po3mnoninpHa Ta
rpynoBa MEpPEKi BUKOHYIOTHCS KaOCIHbHUMH BUPOOAMHU 3 MITHUMH KUidamu. Y
MepexXi JKUBJIEHHS MOXYThb 3aCTOCOBYBATHCS KaOeJabHI BUPOOM SIK 3 aJIOMiHIE-
BUMH TakK 1 3 MiIHUMH xuiaMu. [IpoBeaeHuil anami3 mokasye, mo HanOUIBIIAN
BHECOK y Z;; NPUBHOCHUTH OMIP MEPEXi >KUBJICHHS, BUKOHAHOI 3 TIPOBIIHUKIB 3
ATFOM1HIEBUMHU JKUJIAMHU.
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JNEAKI ACHHEKTHU HIABUIITEHHA PIBHSA BE3IIEKA
ATOMHUX CTAHIIIN

Kypcoka T.M., k.m.H., 0oy.
Oniinux O.JL., éuxn. kag.
Hayionanvnuu ynisepcumem yuginbHoeo 3axucmy Yxpainu, Xapxis, Yxpina

[TigBumienHs eeKTUBHOCTI poOOTH Ta PiBHS OE3MEKH aTOMHHUX €JIEKTPOC-
tauiii (AEC) B 3HauyHill Mipi 3aJ€XHUTh BiJl BIPOT1AHOCTI BUMIpPIOBAJIBbHOI 1H(O-
pMartii, HeoOXiHOT 17151 3a0e3MeUYeHHs] eKOHOMIYHO1 Ta 6e3nmeyHoi poOoTH eHep-
ro6iokis [1, 2].

Possutoxk AEC iine mo nuisxy 3pocTaHHsl OTUHUYHOI MTOTYXHOCTI €Heprooo-
KiB, 1110 JIO3BOJIAE€ 3HU3UTU MUTOMY Bary BUTpaT Ha KamiTaJbHEe OYy/IBHHIITBO 1 €KC-
wiyaraiito AEC. 30UIbIlIeHHST TOTY>KHOCTI peaKTopa MPU3BOAUTH 10 30UIHIIICHHS
PO3MIpIB 1 3pOCTaHHIO €HEPreTUYHOI HAIIPYTH MOro akTUBHOI 30HHU. 3pOCTaHHS IH-
TOMOI MOTY>KHOCTI MPHU3BOAUTH 10 CKOPOYEHHS MPOEKTHUX 3araciB J0 I'PaHUYHUX
CTaHIB MajyBa 1 KOHCTPYKIIMHKUX MarepiaiiB. [Ipu 30u1blIEHHI pO3MIpIB aKTUBHOI
30HHU TMOTIPIIYETHCS CTAOUTBHICTD MTPOCTOPOBOIO PO3MOILUTY HEHTPOHHOTO TOJIS B aK-
TUBHIM 30H1. ¥ IIUX yMOBax Jisl 320€3ME€YEeHHSI EKOHOMIYHOI 0€3MEeYHO1 eKCILTyaTarlli
PEaKTOPHOI YCTAaHOBKU HEOOX1/THA HASIBHICTh TOYHOI Ta ONEpaTUBHOI iH(hopMallii po
PO3IIOJILT MOJIIB €HEPTrOBUIICHHS, TEMIIEPATypH Ta 1HIIHUX TETUIOTEXHIYHUX 1 SIEPHO
— (pI3UYHMX MapaMeTpiB BCepeIUHI aKTUBHOT 30HHU.

Jl1st oniepaTMBHOI 0OpOOKM 3HAYHOTO 00 €MY BUMIPIOBAIBHOI 1HPOpMAIIii
Ta N5 3a0e3nedYeHHs Mpu 1boMy (GYHKIIT YIpaBIiHHS, KOHTPOJISI O€3MEeKH TeX-
HOJIOT1TYHOTO TMPOIECY, CTaHy TEXHOJIOTTYHOTO OOJaHaHHS, PO3PAXYHKY TEXHIKO
— €KOHOMIYHUX MOKa3HUKIB BUKOpUCTOBYIOThCst ACY TII, siki MatoTh y CBOEMY
cknani  iHdopMmaiiitHo-BuMiptoBanbHi  cuctemu (IBC) Tta  indopmarriitHo-
BHU3HAYAJIbHI KOMIUIEKCH.

JIns miagBUIEHHS TOYHOCTI Ta BIPOTIAHOCTI HAIMPABJICHO KOMILUICKC MIp,
00 €THAaHUX OJIHUM TEPMIHOM «METPOJIOTIYHE 3a0e3leueHHsS». MeTpoioriyHe
3abesneueHas (M3) ACY TII € HeoOXiAHOK YMOBOIO JJIsS TOCATHCHHS 3aIaHUX
MOKa3HUKIB SKOCTI BUKOHAHHS BUMIPIOBIBHHUX, OOUMUCIIOBAIBHUX (PYHKIH, a
TakoK (PyHKIIM Oe3neku Ta ynpaBiiHHS. Big piBHA MeTposioriyHoro 3abesme-
YEHHS! 3aleKUTh SKICTh (DYHKI[IOHYBAaHHS CHCTEM 3aXHCTY, PETryJIIOBaHHS,
ynpasiiHHS Ta 1H. [Ipyu 1boMy HEOOXITHO BIAMITUTH, IO OCHOBHA 1H(pOpMALlis,
HeoOX1Ha JJIs 3a0e3neyeHHs] PYHKI[IOHYBaHHS JaHUX cucTeM, nocrynae B ACY
TII mo BUMIpIOBAJIbHUM KaHaJaM.

M3 cucreMu BUMIpIOBaHb B aTOMHIN €HEPreTHUIll Ma€ OCOOJIMBE 3HAUCHHS,
TOMY 110 MOBa W€ PO MOMNEepeKEHHSI aBapiiHOCTI, PO HENPHUITYCTUMICTh TO-
pYILIEHb pexXuMiB (QYHKIIOHYBaHHS 00JIaIHaHHS €HeproOJIOKiB, PO AOTPUMAHHS
YCTaHOBJICHUX MapaMeTpiB TEXHOJIOTIYHOTO Mpolecy Ta iH. Baxnusicth npobiie-
MU MOJISITa€ B TOMY, 110 aBapii Ta MOPYUIEHHS PEXUMIB pOOOTH BHACTIAOK HEJO-
CKOHAQJIOI'0 METPOJIOTTYHOTO 3a0e3MeUeHHs € HeOe3MeYHUM HE TUTbKU JIJIs TIEPCO-
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Hany AEC Ta nis TeXHOJIOTIYHOTO 00JIafHAHHS €HEePTOOJIOKY, ajie i 7l yChbOTO
perioHy nep>kaBu ad0 KOHTHHEHTY, A¢ po3Mimtyetbest qana AEC. Tomy, po3po6-
Ka METOJIB JJIsl MIABUILEHHS ICHYIOUOTO PIBHS METPOJIOTIYHOTO 3a0e3MeueHHs
ACY TII enepro0i0KiB Ta BIPOBAIKEHHS 1X B XKHUTTS € AyXKe aKTyaIbHOIO Ta Ma€
0c00JIMBE 3HAYCHHS /1711 aTOMHOI €HEepPTeTUIll Y KpaiHH.

Icnye mpobGieMa migBUIIEHHS TOYHOCTI Ta BIPOTITHOCTI TEMIIEPATYpPHUX
BHUMIPIOBaHb 3aC00aMU KOHTAKTHOI TEPMOMETPIl y BaXKKOJOCSXKHUX 30HAX, 0€3-
MOCEPEAHBO IiJT YaC TEXHOJIOTTYHOTO MPOIECY, AKY MOMJIMBO BHUPIIIUTH 3aCTO-
CYBaHHSIM CTPYKTYpHUX METO[iB. BupimeHHs 1i€i 3a7a4i MpomoHyeThCs 3iiic-
HUTH IUISIXOM KOMIUIEKCHOI MOBIPKH (KasliOpyBaHHs) BUMIPIOBAIbHUX KaHAJIB 32
J0TIOMOTOI0 TIOPTATHUBHOTO KaniOpaTtopa TemrepaTypHu Ta 3aCTOCYBaHHSIM CaMo-
Kanmiopyrounx garuukis Temieparypu (CAT).

1 — narpiBayibHHUI efeMeHT; 2 Ta 3 — pernepHi METaH;
4 — TIBII; 5 — Turmi, mo BukoHasi 3 Al,O3; 6 — mopo-
IIOK OKKHCY MarHito; 7 — MeTaJIeBUl KopImyc, 8§ — Iuia-
TUHOBUW TEPMOPEZUCTOP.

Puc. 1. CamokaniopoBanuii JaTYMK TeMIle-

parypu

CAT, no ckiany sIKUX BXOJATh MajorabapuTHI penepHi TOUKU Ta MEPBUH-
H1 BuMiproBasibHI niepeTBoproBadi (I[1BII), no3BossaTh oTpuMyBaTH 1HAUBIAYaTbH1
rpagyroBaiibHI Xapakrtepuctuku nux I1BII 6e3 nemoHTaxy B yMoBax eKcIUTyaTa-
11i Ta KOPEeryBaTH MOKA3HUKHU 1HIINX [IEPETBOPIOBAYIB HUIIXOM BBEICHHS MOIpa-
BOK 0€3 MOPYLIEHHS! YMOB TEXHOJIOTTYHOTO peKuMy. TakuM YMHOM, 3aCTOCYBaH-
Ha CAT 103BOMUTH MIABUIIUTH CTA0IIBHICTh Ta TOYHICTh TEMIEPATYPHUX BUMIi-
pIOBaHb, JAaCTh 3MOTY BUKOHYBAaTH KaJliOpyBaHHS BUMIPIOBAJIILHOTO KaHaTy B PO-
004YMX yMOBax y JOCTaTHbO IIMPOKOMY TEMIIEpAaTypHOMY Jiana3oHi, 3a0esrie-
YUTh HAJIAHICTh Ta Oe3MeKy OaraTh0X CKJIQJHUX, OaraTopyHKIIIOHAIBHUX CHC-
TE€M 00’ €KTIB EHEPIreTUKH.

[IpoBeneHi MOCHIIKEHHS METPOJIOTIUHUX XapPaKTEPUCTUK E€KCIepUMEHTa-
apHUX 3pa3kiB C/IT Ha OCHOBI OJJHOTO pemnepHOro Merany (rajii, 0J10BO, IIUHK)
Ta JABOX pPENMEpPHUX METaNIB (0JIOBA Ta LIMHKY) 3 HarpiBayeM MOKa3ajld MOKJIU-
BicTh Bukopuctanus CJ/IT B yMoBax Oe3mepepBHOTO TEXHOJIOTTYHOTO MPOIIECY.
[Ipucytnicts aBoX penepuux metaniB B CUT go3Bosnia 3 BUCOKOK TOYHICTIO
MPOBOJIUTU PO3PAXYHKH 1HAMBIAYaJbHUX TPATyIOBAJbHUK XapPAKTEPUCTUK MEp-
BUHHUX TE€PETBOPIOBAYIB IHTEPIOJSALINHUMU METOJaMHU, 110 B CBOIO YEepry J0-
3BOJIUTH MIABUIIUTH TOUYHICTh TEMIIEPATYPHUX BUMIpIOBaHb 3a gomnoMorow CJT
y HaCUBHOMY peXuMi (SIK BUMIpIOBaya TeMIepaTypu).

Takox Oyna po3pobiieHa METOAMKA METPOJIOTIYHOI aTecTallli BUMIpIOBa-
JBHUX KaHAJIB, KA JI03BOJISIE OI[IHIOBATH J0JIATKOBI TOXMOKHK B XO1 €KCILIyaTa-
11i BUMIPIOBAJIbHUX CUCTEM, KOJIM TEPMIYHUI OMIp KOHTAKTY MK 3aXUCHUM 4YO-
xsioM TIBII i CTIHKOIO BUMIPIOBaJIBHOTO KaHAIy 3MIHIOEThCA HailyacTiilie yepes

.................................................................................................................................................... PEYTTTILLLLY
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KOHJIeHcaIlli 3a0pyaHeHs pizHOi mpupoan. Came OCTaHHI CTalOTh MPHYUHOIO
mpakTUIHOi HeMmoxiauBocTi BuitManHs [IBII 3 kaHaniB HaBiTH mpH J0JaBaHHI
3HAYHUX 3YCHJIb, YaCTO MPU3BOAITH B3araii n1o oopuBy [1BII. Excnepumentn mi-
JOTBEPIWIH, IO IIiIBUINCHHS TOYHOCTI TEMIIEpATypPHUX BUMIPIOBAHb B JIaHIH CH-
Tyarlii MO>KJIMBO IUISIXOM MOOYJIOBH CHCTEMH BHYTPI30HHOTO KOHTPOJIIO 3 aBTO-
MaTHUYHOIO KOpekIiero pobounx curnamni [1BII po3pobieHum KoMIiiekcom.
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YK 621.86: 62 — 833: 614.847.15

BUBIP CTPYKTYPHOI CXEMU CUCTEMU ABTOMATUYHOI'O
KEPYBAHHA 1A MEXAHI3ZMY ITIOBOPOTA JIIOJIBKA
MOKEXHOI'O ABTOIIAIMMAYA

Kywnip A.IL, x.m.n., ooy.
Jlvgiscokuil OepoicasHnutl yHigepcumem oe3nexu xcummeoisinionocmi, Jlveie, Yrpaina

Jliis 6e3mevyHoi poOOTH pATYBAIBHUKIB CUCTEMa aBTOMAaTUYHOTO KepyBaH-
Hs1 (CAK) mpuBOIOM MOBOPOTY JIIOJIBKH MOBHHHA 3a0€3Me4yBaTH Taki BUMOTH:
BUCOKY IIBUJKO/IIO, IUIABHICTh PO3rOHY 1 FaJIbMyBaHHS JBUTYHA, CTATUUYHY 1 AU-
HaMIYHY TOYHOCTI BIITBOPEHHS 3aJlaHUX TPAEKTOPiH, BIACYTHICTh MEpEperyto-
BaHHS B MEPEXITHUX PEeKUMaX, HEOOX1THHUM 3amac CTIHKOCT1, HU3bKY YYTJIUBICTh
70 KOOPAMHATHUX 1 NapaMEeTPUYHUX 30ypeHb, BUCOKY HaaliHicTh [1]. Hamaran-
HSl OTPUMATH Kpallll TOKa3HUKU MEPEMIILIEHHS JIOJIbKU IPU3BOIUTh O YCKJIal-
HEHHS 3aBJaHb, 110 BUKOHYIOThCSI CAK npuBo10M MOBOPOTY JIOBKY.

3anauya cunresy CAK 3BoauThest 40 BUOOPY THIIOBOTO PErYJISTOPA, KU
3a0e3rneuye 3aJaHuil 3aKOH KepyBaHHS. HamamryBaHHS mapaMmeTpiB peryisaropa
B1IOYBA€ThCSA Yy BIANOBIAHOCTI 3 JIMHAMIYHUMH XapaKTEPUCTUKaMHU 00’ €KTa.
Crpina niaiioMHOro0 MeXaHi3My HE € a0COJIIOTHO XOpCTKow. ToMy mpu nepemi-
LIEHH1 JIFOJIbKM BUHUKAIOTh MIPYXKHI KOJMBAHHS 1 1€ HEOOX1IHO BPaxOBYBaTH Ii]T
yac cuHre3y CAK.

MaremaTtuyHa MOJIe]Ib MEXaHI3MY MTOBOPOTY JOJIBKHA OYyAYETHCS HA OCHOBI
KIHEMaTHU4YHOI cXeMHU 1 OyIa 3anmporoHoBaHa y po0oTi [2]. Bona mae Burisiz;

M, (p) - a,(p)a,(p) —[M,(p) —by,(,(p) - @, ()] = I, par(p),
Mlz(p) = %(a)l(p)_a)z(p))’
Mlz(p)+b12(a)l(p) _a)z(p))i Fs(P)L =J, pa)z(p)v

0.(0) = L 0,(p),
p

(D

ne Ji, J, — cyMapHi MOMEHTH 1HEpIii NMepiioi Ta Ipyroi Mac BiANOBIAHO; M; —
MOMEHT, 1110 JIi€ 31 CTOPOHU JABUTYHA; F,(p) — ropu30OHTaIbHA CKIIa0Ba 30ypeHb,
K1 OOYMOBJICHI CHUJIOIO BITPY 1 p€aKTUBHUMHU 3YCUJUIAM BiJ CTpyMeHs Boau; C,,
— KOe(IUIEHT MPYKHOCTI AeopMalii 3ruHy; b, — KOe(IIEHT BHYTPIIIHBOTO
B’SI3KOTO TEPTS y MPYXKHINA CTPiil; o,(p)— KyTOBa MBHUAKICTh OOCpTaHHS IUIAT-
dbopmu; M,,(p)— MOMEHT TpykHOi nedopmariii CTpiidi B TOPU3OHTATIBHINA TIJI0-
IIUHI;, o,(p) — KyTOBa MIBUAKICTh HA KIHII CTPUIH, ¢, (P)— KyT MOBOPOTY JIOJIb-
Ku; p —oneparop Jlamnaca.

[Topsin 13 TOJIOBHOIO KOOPUHATOIO KEPYBAHHS ¢, (P) € 1€ 1HIIN KOOpIUHA-
TH KepyBaHHS, 11e: @, (p), M, (p) 1 w,(p). Bix ix HamamryBaHb CyTTEBUM YUHOM

o1
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3aneXaTh KUIbKICHO — SIKICHI MOKa3HUKH KOOPIUHATH ¢, (p). AKIIO iX 3amy4uTH

10 1ooynoBu ctpykrypHoi cxemu CAK 1o MokHa oTpuMatu ABi cuctemu. OniHa
— 1e cuctemMa MojanbHoro peryitoBands (CMP), konu aig KOXKHOT KOOpAUHATH
peanizoBaHUi MPUHLKI MapaienabHoi Kopekiii. Jpyra — e cucrema mianopsi-
koBaHoro perymoBanHs (CIIP), konu nansi KOXKHOI KOOPAMHATH peai30BaHUMN
MPUHIIUIT TIOCITIIOBHOT KOPEKITIi.

CrpykrypHy cxemy CMP nokaszano Ha puc. 2 (ae W,,,(p), Wou2(p), Woui(p),
Wy2(p) — mepenaBanbHl (YHKIT PETyIsATOPIB IMOJOKEHHS JIFOJIBKH, KYTOBOI
IIBUAKOCTI JIFOJIBKH 1 IBUTYHA BIATIOBIIHO, MOMEHTY MPY>XKHOI Aedopmarrii cTpi-
nu; K, — KoeIilieHT MiCuIeHHs IPUBOAY, |, — Maja HEKOMIIEHCOBAHA CTaJla Ya-
cy).
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Puc. 1. CrpykrypHa cxema CMP

Hana CMP no3Boiisie orpumMatu Oyb — SIKy MepexiiHy (PYHKIII0 BUXITHOT
KoOpIuHaTU ¢, (p). OQHAK, peryIoBaTi Ta OOMEXKYBaTH MPOMIXKHI KOOPJIUHATU

B naHiii CAK Hemae MOXJIMBOCTI, 10 MOKE MPU3BECTH JI0 BUXOJY 3 JIaly MOBO-
POTHOT'O MEXaHI3MY.

Takux HenomnikiB MokHa mo30ytucs npu nodyaosi CAK 3a nmpunHimnom
nociioBHO1 Kopekuli. CtpykTypHy cxemy CIIP moBopoTom mroibku moOyoBa-
HO K TpukOHTYpHY CIIP 3 koHTypamu peryiroBaHHS IIBUIKOCTEH 0OepTaHHS
1aThopMH, JTIOJIBKU 1 KyTa TOBOPOTY JIOJBKH, MIOKa3aHO Ha puC. 2.
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Puc. 2. CtpykrypHa cxema aBomacoBoi nosuuiiinoi CIIP noBoporom JiojbKu

3aBgaHHsSM KOKHOTO perynsitopa B Takiii CAK e 3abe3nedeHHst OaxaHUX
JUHAMIYHUX XapaKTEpPUCTHK CBO€I KOOpJAMHATU KepyBaHHS. BuximHuii curnain
peryisTopa € 3aJal04MM BIUIUBOM JUIsl KOHTYpa, SIKMl OXOIUIEHWH 3BOPOTHUM
3B’sI3KOM 3a KoopauHatoro. Tpagumiiino CIIP koopauHaT NpuBOAY CUHTE3YIOTh-
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Csl BUXOJISTYM 3 JIBOX CTaHJIAPTHUX (HOPM PO3MOMALTY KOPEHIB XapaKTePUCTUYHOTO
PIBHSIHHS, a caMe: 3TiAHO 3 MOJIYJbHUM (TEXHIYHHM) ONITUMYMOM 1 3TiAHO 3 CH-
METPUYHUM OoNTUMyMOM. OTHAK BUHUKAIOTh MPOOJIeMHU 3a0e3MeYeHHs CTaTUYHOT
Ta AWHAMIYHOI TOYHOCTI, a TAaKOX YYTJIMBOCTI MIOJI0 MApaMETPUIHUX 30ypPEHbD.
Tomy st 3a6e3nedenHss BUMOT 3rajanux Buie st ganoi CITP HeoOximHO BH-
OupaTH 1HILI1 METOU CHHTE3Y.
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AHAJII3 METOJIM CUHTE3Y CUCTEMHU NIIHOPSIIKOBAHOI'O
PETYJIOBAHHS IOBOPOTOM JIIOJIBKU NOKEXHOI'O
ABTOIIIIMMAYA

Kywnip A.IL, x.m.n., ooy.
JIvgiscokuil OeporcasHutl yHigepcumem oe3nexku xcummeoisiionocmi, Jlveie, Yxpaina

CphOroficHHs 3yMOBHJIO TOSIBY BEITUKO1 KITBKOCTI BUCOTHHX OaratoyHK-
[IOHAJIBHUX CIOPYA (KUTIOBUX, aJAMIHICTPATUBHUX, MPOMHUCIOBUX). Taki cro-
pyId MaioTh psiJi MepeBar Haja 1HIIMMH, aje MOopsja 13 IepeBaramu, MOMpU ix
OCHAIIIEHHS €()eKTUBHUMHU CUCTEMaMH MPOTHUIIOKEKHOTO 3aXUCTY, BOHU MOXKYTh
HECTH 3HayHy HeOe3neky. /s mpoBeneHHs pATYBaIbHUX POOIT HA 3HAYHUX BH-
CoTax Ta IMojaul BOTHEraCHOT PEYOBHUHU 0€3M0CEPETHBO B OCEPENOK MOKEXKI BU-
KOPHCTOBYIOTh Cy4acH1 MOXKEKH1 aBTOAPaOMHU Ta aBTOIIIiiMaYi.

Maiixe yci BITYM3HSHI aBTOAPAOWHM 1 aBTOIIAiiiMayul HE MalOTh aBTOMa-
TUYHOI cUcTeEMH cTalbum3arii moJdoKeHH JroabpKu. Ctaldumi3arisa JIOJIbBKH 31Hc-
HIOETHCS 32 JOTIOMOTOI0 MEXaHIYHUX MPUCTPOIB [1] Ta omeparopa, a sKICTb Kepy-
BaHHS 3aJICKUTh JIUIIE BiJ MPOQeciiHOCTI onepaTopa. BicyTHICTh 3BOPOTHHX
3B’SI3KIB y CUCTEMI MEPEMIILIEHHS JIOJIbKA POOUTH CTaOLMI3aIi0 JIOJIbKH B 3a/1a-
HUX KOOpAMHATaxX Mai’ke HEMOXKJIMBOIO. BHacniiok npykHUX Aedopmallii cTpi-
7Y, HEJJOCKOHAJIOCTI BUTOTOBJICHHSI MEXaHIYHUX €JIEMEHTIB Ta iX 3’€/lHaHb, peaK-
THUBHOI Jif0 BOTHETaCHUX PEYOBHH BUHUKAIOTH MPY’KHI KonmBaHHA. [lemndyBatu
NpPYXKHI KOJUBAHHS JIIOJIBKU JIMLIE MEXaHIYHUMHU HPUCTPOSMHU € ManoedeKTHUB-
HuM. [lepcriekTuBHUM criocoOoM JeMiipyBaHHS KOJIMBaHb, a OTXKE CTaOLmi3aIll
JIOJIBKY B 33JaHUX KOOPJMHATAX 32 YMOBH BIJIIPALIOBAaHHS 3aB/IaHHS, € BUKOPU-
ctanHs cuctemu aBromatuaHoro kepyBaHHs (CAK). Taka cuctema moBMHHA Bij-
MpalbOBYBaTH 3aBJaHHS 3 BUCOKOIO TOYHICTIO 1 TTOBMHHA 3a0e3rnedyBaTH JIeMII-
(dyBaHHS MPY>XKHUX KOJMBAHb JIFOJIBKK B 000X IIomuMHax. J[eski cucreMu aBTo-
MaTHYHOI cTabuIi3allli CTpUIK JyIsl BIAMOBIAHUX MPUBOJIB YK€ BUKOPHUCTOBYIOTh
Ha aBTOJpabMHAX 1HO3EMHOT0 BUPOOHUIITBA. Tak y aBTOApaOMHAaX, sIKI BUITYCKA€E
kommanist MAGIRUS GmbH, 3anponoHoBaHa cuctemMa KOMIT'IOTEpHOI cTaduTi3a-
11i KOMIUIEKTY CTpUIH, sIKa Ja€ 3MOTy AeMI(yBaTH KOJUBAaHHA CTPLIM 3a JOMO-
MOTOIO0 T1IPABIIYHOI TPOTH/IIT TPU IOPUBAX BITPY [2].

B po6oti [3] st 3a6e3neueHHs] BUCOKMX CTaTUYHUX 1 TUHAMIYHUX MOKa3-
HUKIB Oyn0 OOTpyHTOBaHO HEOOXIAHICTh 3aMIHM MEXaHIYHOI PEAYKTOPHOI CHC-
TEMHU TIOBOPOTY IUIAT(GOPMHU TMOKEKHOTO aABTOMiiiMaya €JIeKTPOMEXaHIYHOIO
0e3peTyKTOpHOI0, MOOYI0BaHOI Ha 0a3i MOMEHTHOTO BEHTHJILHOTO JIBUTYHA.
Le#t nBUTYH 31aTHUI BUKOHYBaTH BHCOKOTOYHY POOOTY Ha HU3BKHUX ILIBUIKOC-
TAX 3 BEJIIMKHUM MOMEHT Ha Bajly 1 JJa€ MOXKJIMBICTh HEJOBIOTPHUBAJIOI pOOOTH Y
peXKUMI KOPOTKOTO 3aMUKaHHS. BiICyTHICTh peayKTOopa J1a€ 3MOTY 3HAYHO CIIPO-
CTUTH MEXaHIYHy YaCTUHY NMPHUBOJAA, MO30yTUCS JIOPTIB 1, K HACIIIOK, BUHHUK-
HEHHS JWHAMIYHUX YAapiB MijJ 4ac MYyCKy, 3yNMMHKWA YW J1i HaBaHTaKEHHS Ha
OMOPHO — MOBOPOTHUI MEXaHI3M Ta CYTT€EBO IMIJBUIIUTH KOPCTKICTh MEXaHI3MY.


http://teacode.com/online/udc/61/614.847.1.html
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Bubip merony cunte3y nmosuiiitHoi CAK moBopoToMm JIOIBKH 3 ypaxyBaH-
HSIM NIPY>KHUX BJIACTUBOCTEH CTPLIH, IKUW OM JaB 3MOTy 3a0e3MeunTH HeoOX1aHi
JMHAMIYHI Ta CTaTUYHI XapaKTEPUCTUKHU TMEPEMIIICHHs JIOJIbKU 32 YMOBU il Ha
Hel Kepylouux Ta 30yproloYnx BIUIMBIB B peajbHUX YMOBAax iX poOOTH € CKJaJ-
HOIO 3a7auero. AHami3 pisHUX CTpykTypHuX cxeM CAK mokasas, mo Halikparie
TSt AeMI)yBaHHS PYKHUX KOJMBAHb JIFOJBKH B TOPU30HTAIBHIN TIJIOMIWHI Ti-
XOJIUTh cUcTeMa mianopsakoBanoro perymoBanusa (CIIP), komu nis KoHOI Ko-
OpJIMHATH Peai30BaHUI MPUHIIKII TOCII0BHOT KOPEKIIIi.

CIIP moBOpOTOM JIIOJIbKM CHHTE30BaHa Ha CUMETPUYHHIA a00 MOIYJIbHUN
ONTHUMYM, HE J03BOJISIIOTH BPaXOBYBATHU HYJI mnepenaBaibHoi ¢yHkiii. Ha mpak-
THUIIl IIUPOKO BUKOPHUCTOBYETHCS CIIOCIO YCYHEHHS HYIIB MepeiaBaibHO1 QYHKITT
€JICKTPOMEXaHIYHOI CHUCTEMHM 3a JOMOMOTrOK BIAMOBIAHUX (PUIBTPIB, 110
i’ €IHYIOTHCA 0 BXoay cuctemu [4]. 3po3ymiso, 110 Npu [OMY MOXKHA OTpH-
MaTyl BECh CIEKTP CTaHAAPTHUX (POPM NEpeXiTHUX (PYHKIINA, OJTHAK BUHUKAE
npo0sema, MoB’si3aHa 13 3HWKEHHSIM IIBUAKO/II Ta 3amacy CTIMKOCTI 3a aMILTITY-
noto cuctemu. Tak B CIIP, HanamroBaHiii Ha CUMETPUYHUI ONTUMYM, BBEJACHHS
Ha BX1J CHCTEeMH (PUIbTpa MEPIIOrO MOPSAKY MPUBOAUTH 0 3HUKEHHS 3amacy
CTIMKOCTI 3a amMIuniTy0t0. HasBHICTh (1abTpa Apyroro 1 BUIIUX MOPSIKIB 4acTO
pOOUTH MPOOIEMATHYHUM BUKOPUCTAHHS CHHTE30BaHUX CUCTEM.

Bucokunx nokasuukiB CAK MokHa 1OCATHYTH BUKOPUCTAaBIIM KOMOIHOBa-
HUM MPUHIUI KePyBaHHS, MAaTEMAaTUYHOIO 0a3010 SIKOTO € TEeOpisl IHBap1aHTHOCTI
[5]. [IpoTe BUHMKAIOTHh CYTTEB] CKIAAHOII 111010 (P13UUHOI peai3alli KOpeKTyo-
YUX HPUCTPOIB 1 KOHTPOJIIO PI3HOMAHITHUX 30yprorouux (akropiB. Hemomikom
TaKOT'O MIJXOAY TaKOX € T€, [0 BUKOPUCTOBYETHCS JEKUIbKAa METOJIB CUHTE3Y
npu po3risial onuiei nmo3umiHoi CIIP ta mopymiena yHidikalisi CMHTE3y Ta Ha-
JamTyBaHHS KOHTYpiB cunte3oBaHoi CIIP.

AnprepHaTuBHUM BapianToM noOynosu CAK noBopotom mronbku € CIIP,
CHUHTE30BaHa METOAOM y3arajbHEHOT0 XapaKTepUCTHUUHOro mnoiiHoma [4]. On-
Hak, mig yac cuHTe3y CIIP nepenaBanbH1 QyHKIT PEryisITOPIB KyTOBOI IIBUAKO-
CT1 JBUTYHA 1 JIFOJIbKH BUXOJSTh BHCOKOTO TMOPSIOK Ta € JOCHUTHh CKIQJHUMHU 3
TOYKH 30py MpakTuyHOi peamizauli. Tomy npononyetsest ans nanoi CAK cunre-
3yBaTH PETYIATOpU APOOOBOTO MOPAAKY. BOHM MaroTh mepeBaru MOpiBHIHO 3
KJIACUYHUMHU, 30KpeMa y BUIAJKY iX 3aCTOCYBaHHS JJIsl ONTHUMI3Allil CUCTEM 3 Ha-
CTYITHUMH OCOOJMBOCTSIMHU iX 00’€KTIB KEpPYBaHHS: MPYKHUMH BIACTUBOCTSIMU,
HAsIBHICTIO yJapy, JIOQTIB, B’S3KICTIO TEPTS BAJIOMPOBOY, HETIHIWHUM HaBaH-
Ta)XEHHSIM TOILO. Y Ce 1€ BIAHOCUTHCS 10 MEXaH13MY TOBOPOTY JIFOJIBbKU.
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MOJEJIOBAHHSA AKTUBHOI'O PYXY JIIOJIEH B IOTOIII
SMIINAHOT'O CKUIAY

Kazimoe K. Tl., K.M.H.
Komax B.M?., 0.¢p-m.m, npog.
Haninin O.MZ., K.M.H.
Y Axaoemisn Minicmepcmea no naozsuuaiinum cumyayiam Azepoaiiosxcanckoi Pecnyonuxu
2 Hayionanvnuii ynisepcumem yuginvnoeo 3axucmy Yxpainu, Xapxis, Ykpaina

B ocTraHHe [AECATWIITTS CIOCTEpITa€TbCA TEHACHIIS 1O 3pPOCTAHHS
KUIBKOCTI 1 MacmTabiB HachigkiB HagsBudaiiamx curtyarii  (HC). HC
CYMPOBOKYIOTHCSI HE TUIBKU MaTepiaIbHAMHU, a i JIIOJICEKUMHU BTpaTaMu, TOMY B
ymoBax HC nyxke BaXJIMBO MIBUAKO 1 MPAaBUIBHO NPUUHATHA DPILICHHS SK IO
nikBigamii HachiakiB HC, Tak 1 o mopsSTYHKY JOJeH.

Cepen MoxJIMBUX (DOPM 3aXUCTY HACEJIEHHS € OpTaHi3ailisi KepOBaHOI eBa-
Kyauii Jirozeit 3 micub po3BUTKy HC, 30kpema 3 OyniBenb 3a HEOOXITHUN Yac, 10
PO3PaxOBYETHCS BUXOSMYH 3 1X 00'€MHO — TUTaHYBAIBHUX pillieHb. [l bOTO po-
3pO0ISIOTECS HAYKOBO — OOIPYHTOBaHI IUIAHM €BaKyallii JIIoAeH, TOJIOBHOIO
CKJIQJIOBOIO SIKMX € MPOTrpamMH MOJICTIOBaHHS JIFOJCHKHUX MOTOKIB, SIK1 aJ€KBATHO
B110Opa)katoTh peajbHl MPOLECH pyXy Jrojel. ToMy akTyallbHOIO 33/1a4€lo € po-
3po0OKa MozieNiel MOJIENIIOBaHHS JIFOJICBKUX MOTOKIB.

B po6ori [1] po3risinyTa 3a1adya oOrpyHTYBaHHS KiJIbKOCTI, PO3MIpIB LIS~
X1B €BaKyailii 3 BUCOTHUX Oy/iBeb Ta MICIS X PO3TAIlyBaHHS, sIKI BKIIOYAIOTh
CXOJIU Ta KOPUOPHU Ha MOBEpXax 3 TOUKHU 30pY SIK MiHIMaJIBHOTO Yacy eBaKyarlii,
TaK 1 3 TOYKU 30pYy BpaxyBaHHS ICHYIOUOTO HOPMYBAaHHS IS IPOCKTYBaHHS OY-
niBenb. JJis MO IIOBaHHS pyXy MOTOKIB JIIOJIel BUKOPUCTOBYIOThCS Mepexi [le-
Tpi. [IIBUAKICTH pyXy BU3HAYAETHCS B 3AJIEKHOCTI MIIJILHOCTI IOTOKY [2] mtst ce-
PEIHBO CTATUCTUYHOTO KOHTUHTEHTY €BaKyHOBAaHHUX.

Icnye mocuTh mmpokuii kinac OyAiBeNb SK Pi3HOI MOXKEKHOT HEOE3IeKH,
TaK p13HOTO KOHTHUHTEHTY, SIKUI MEIIKA€ B HUX, HAITPUKJIIA JIFOJU 3 OOMEKEHUMU
MOOUTBHUMH MO>KJIUBOCTSIMHU 3MilIaHOTO CcKkiamy. PesynpraTu anamizy [3] moka-
3YIOTh BIJICYTHICTh MOJIEJ 1HAUBIIyaJIbHO — MMOTOYHOTO PYXY JIOJIEH, IO aJeK-
BaTHA peajbHOMY MOTOKY, 3 OOMEKEHUMH MOOUTEHUMH MOKIIMBOCTSMU B HHOMY
3MIIIAHOTO CKJIAy B JOCUTH HMIMPOKIM HOMEHKIIATYpi TPOMAJChKUX Oy/iBeNb pi-
3HHX KJIaCiB (PYHKI[IOHAIBHOI MOKEKHOI HEOE3MEeKH.

B po6oTi [4] mocTaBiena Ta BUpillIeHa 3aja4a MOJICTIOBaHHS PyXy reTepo-
TeHHUX TIOTOKIB JIIOJEH (JTFOAM TIPENCTABISAIOTLCS €JIIICaMU), Ka 3BOJIUTHCS J0
3a/1a4l MUTBHOTO PO3MIIIEeHHS (TIEPEMIIICHHS) JIFOAeH 3 PI3HOIO MIUTBHICTIO, TOO-
TO PO3TAIllyBaHHSAM iX B KOKHUM MOMEHT 4acy 3 ypaxyBaHHSM Pi3HUX MIHIMAJIb-
HO JOMYCTUMHUX BIJICTAHEH MK HUMH 3T1AHO 3 PSAJIOM JTOAATKOBUX TEXHOJOT1Y-
HUX 0OMEXeHb, cepel] IKUX MOKHA BUIUIMTH PyX 3 PI3HOIO MIBUJIKICTIO, ypaxy-
BaHHS X MaHEBPEHOCTI, KOM(QOPTHOCTI, TOIIO. 3TiAHO [2] pH pyci JroAei B mo-
TOI[l CIIOCTEPIratoThCs HACTYIHI KaTeropii pyxy: KOM(MOPTHUM, CIIOKIMHUM, aK-
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TUBHHM, MIABUIICHHOI aKTUBHOCTI. Mojenb [4] Moxe OyTH BUKOpPHUCTaHA TPH
KOM(OPTHOMY 1 CHOKITHOMY pyCi JItOIeH.

Komu xarteropist pyxy 3MIHIOETBCS 1 IEPEXOIUTh B KAaTErOPil0 aKTUBHOTO
PYXY 3 MOKJIMBUMHU CUJIOBUMH HisIMH, IIUTBHICTh MOTOKY 301IbIIyETHCS [2]. 3Mi-
HU HIUTBHOCTI YMHATH CHJIBHUN BIUTUB Ha XapakTep pyXy JtoJed B MOTOLI, 3Mi-
HIOIOUW HOTO BiJ] BIILHOTO, MIPH SIKOMY JIIOJJUHA MOKE BUOMPATH MIBUAKICTH 1 Ha-
IPSIMOK CBOTO PYXY, 10 CTUCHYTOTO PyXy B Pe3yJbTaTi MOJAIbIIOTO 301IbIICHHS
HIUIBHOCTI TOTOKY, MPH SIKOMY BiH BiAYyBa€ Jefani Oiiblli CHUJIOBI Jii OTOUYYIO-
9UX WOTO JIOACH.

VY 3B’s13Ky 3 BHUILETIEPEIYCHUMH BIACTUBOCTAMHU, MOJEIIOBATH PYX 3 ypa-
XYBaHHSIM MiHIMAJIBHO — IOMYCTUMHUX BiJICTaHEH HEMa CeHCy. ToMy akTyalbHOIO
MPOOJIEMOIO € MOJICITIOBAHHS PYXY JIFOJICH 3 BUPAXOBYBaHHSIM MPUPOIHUX nedo-
pMarliil. Tija JOIuHH.

B po60Ti noby1oBaHa MO/EIIb JIFOJICBKOTO T, IO 103BOJISIE BpaXOBYBAaTH
MPUPOIHI HETpaBMAaTU4HI AedopmMarii iforo ¢hopmu npu pyci B notoi. JIroaceke
TIJI0 MPEACTABIIAETHCS TPUKOMIIOHEHTHOIO MOJICIUTIO 3 0OMEKEHHIMH, 110 3a0€3-
MEYYIOTh YMOBH CKJIEHKA KOMIIOHEHT MOJEII B €IMHUIA 00’€KT Ta pO3riIsAatoTh
PYXJIMBICTh TUJIa y BUIJISIAI OOMEKEHb HA CIIBBIIHOIIEHHS KYTIB MOBOPOTY, IO
BUIUIMBAIOTH 13 (PI3MYHUX OOMEXKEHb HAa B3a€MHE IOJOKEHHS YacTUH Tina. Sk
IPUKIAJ PO3IIISLAAI0Th TOPU30HTAIbHI Ta BEPTUKAJIbHI 00€pTaHHS TIEYOBOIO CYy-
rio6a. Ciij 3a3Ha4UTH, IO BCl pO3MIpH 00'€KTIB 1 KOHCTAHTHU MPU MOJCIIIOBAHHI
TEHEPYIOThCS AJI1 KOKHOTO 00'€KTa TPUKOMIIOHEHTHOI MOJEJ BUIIaIKOBUM YU-
HOM 3 PO3MOJIIJIOM 10 HOPMAJILHOMY 3aKOHY.

Hexait B oOmacti eBakyailii Q, 3HaXOJUTbCS N, JIIOJEH 3 MapaMeTpamu

po3MiIIeHHs v, =(X,,V;, j;), i=12, ...,.N., A€ (x;,y;) — KOOpANHATU PO3MIILEHHS I10-
YaTKy JIOKaJIbHOI CUCTEMH KOOPAMHAT (IIOTOYHOI TOYKA), a j— KyT IOBOPOTY
(MaHEBPEHICTh) | — TO OCHOBHOI'O eJinca E; TPMKOMIIOHEHTHOI Mojesl | — of Jito-
JUHUA. [{715 KOKHOT TOTOYHOI TOYKH 3 KOOPAUHATAMU ¢ (X;,Y;) BU3HAYAETHCSA BEK-

TOpP HIBHIKOCTI v, =(x,,y;,j;).- TAKUM YHHOM, OO'€KTy E; MPHITHCAHI XapaKTepH-

N

CTUKU IIBUIKOCTI |y,| (B METpax B CEKyH]y), MAaHEBPEHOCTI (B pajiaHax) Ta 00-

MEXEHHS Ha CIIBBIJHOIIEHHS KYTIB MOBOPOTY B 3aJIEKHOCTI BiJl B3aEMHOIO MO-
JIO’KEHHSI YaCTUH Tij1a JIIOIUHH.

Tonai maremMaTHyHa MoJIE/Ib Mif3a1a4i Ha KOXHIM K — 1 iTeparii Moxe Oy-
TH c(HOpPMYJbOBAaHA Yy BUIJISIAI MOUIYKY MaKCUMyMY CYKYIHOTO IMEpEMILIEHHS
JOJIEH, 1110 3HAaXOIAThCs B 00JacTi eBakyallli, 3 ypaxyBaHHSM yMOB iX He mepe-
TUHAHHS, YMOB PO3MILIEHHS iX B 00J1aCT1, IEPEMIIIIEHHS 3 ypaxXyBaHHAM iX MaHe-
BPEHOCTI Ta B paMKax OOMEXeHb, Kl BAHUKAIOTh MPU MPUPOJAHUX JePopMaliisix
TUJIa JIFOAUHH.
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ABOUT THE PNEUMATIC POWER UNIT FOR VEHICLE
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“Belarusian National Technical University, Belarus

In the late XX century the samples of passenger cars with pneumatic and
so-called hybrid pneumatic power units began to appear more and more frequent-
ly at world automotive exhibitions. The first concepts of such cars were presented
by such well-known companies as: Porsche, Cadillac, Honda, Volvo, MDI,
GMM, Peugeot and Citroen, and in the early XXI century cars with such power
units were mass-produced at factories and enterprises in Mexico, India, the USA
and France [1-8]. Therefore, the question arises as to whether such cars have the
prospect of their development and widespread implementing into the infrastruc-
ture of human life and activities and what is the theoretical basis of creating au-
tomotive vehicles with pneumatic or hybrid pneumatic power units.

The aim of the study is to analyse the work process of a pneumatic power
unit and to substantiate the possibility of its using to ensure the wheeled vehicle
moving at low speeds in a slow-moving traffic flow. To test the concept of mov-
ing a wheeled vehicle by means of pneumatic or hybrid pneumatic power units
the following tasks should be solved:

— to create an experimental pneumatic or hybrid pneumatic power unit;

— to create a stand for studying the work processes of a pneumatic or hy-
brid pneumatic power units;

— to conduct experimental studies to determine the effective performance
of a pneumatic or hybrid pneumatic power units;

—to install a pneumatic or hybrid pneumatic power unit on a wheeled vehicle;

— to conduct experimental studies of the dynamics of the wheeled vehicle
equipped with a pneumatic or hybrid pneumatic power unit.

The value of the maximum power of the pneumatic engine is smoothly
transforming into the minimum power of the internal combustion engine at revo-
lutions from 800 min~* to 1000 min~*. Then the torque and the power of the in-
ternal combustion engine are increasing to their maximum values. It is important
to note that the start-up torque of the pneumatic power unit exceeds the torque of
the internal combustion engine and it is enough to start moving the wheeled vehi-
cle when the rotation speed of the shaft of the pneumatic power unit is up to 600
min. This fact also confirms that it is reasonable to use a pneumatic power unit
to ensure moving the wheeled vehicle at modes where the use of an internal com-
bustion engine is not economically justified. It should be noted that while a
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pneumatic power unit operating as a part of a combined power unit the oil fuel
consumption and the toxicity of the exhaust gases reduce almost to zero.

The reliability of the abovementioned studies is confirmed by a compara-
tive analysis of the calculated and experimental data that are in agreement with
research data done by other authors [9-15]. The analysis of the experimental road
study data of the converted ZAZ-968M with a pneumatic power unit has shown
that during acceleration in the first, second, third and fourth gears the vehicle is
able to reach a speed of up to 21 km/h with road resistance 0.03 — 0.04.

The studies of a compact car [16] on a bench with chassis dynamometers
have shown that connecting a pneumatic power unit in parallel with an internal
combustion engine allows to develop a torque close to the calculated one at shaft
revolutions of the pneumatic power unit in the range of 600 — 800 min—1 , while
developing the speed of the car up to 38 km/h while imitating the road resistance
to traffic equal to 0.018. It should be noted that the bench tests are in agreement
with the road studies of the dynamics of the wheeled vehicle equipped with a
pneumatic power unit.
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YIOCKOHAJIEHHSI IPABOBUX OCHOB IMPOTU/IIT
TEPOPUCTUYHUM AKTAM, SIK IEPETYMOBA 3AIIOBI'AHHIO
HA/IBBUYHAUHUX CUTYALINU
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[Topsin 3 HAA3BUYAWHUMH CUTYAIlISIMA TPHUPOJTHOTO Ta TEXHOTCHHOTO Xa-
pakTepy, SKi 4YacTillle BHHHMKAIOTh BiJl BUIAIKOBOTO 30iry OOCTaBUH, JIIOJICTBO
MEePIOUYHO MEPEKUBAE Tpareii, 0 BUKIUKAIOTHCS HABMUCHUMH, LIIECTIPSIMO-
BAHMMH, HACUJILHUIBKUMU J1sIMU MEBHUX OC10 um ix rpym. i aii orpumanu Ha-
3By TEPOPHU3M.

Bignosigno 1o crarti 50 Kojgekcy nUBUIBHOTO 3aXUCTy Y KpaiHU OJHUM 13
JDKepeNl HeOe3MeKn BUHUKHEHHS HA/I3BUYAMHUX CUTYaIllii TEXHOTCHHOTO Xapak-
TEPy € HACIIJIKKA TEPOPUCTUYHOL AisIbHOCTI [1]. 3a meBHUX yMOB, nepeadaueHnX
cT. 4 3akony Ykpainu «IIpo npaBoBuii pexuM HaJI3BUYAMHOTO CTaHY» B YKpaiHi
91 B OKPEMHUX ii MICIIEBOCTSX MpPU BUHUKHEHH! HAJ3BUYAWHUX CUTYyaIlll MOXKe
OyTH BBEJICHUI HaI3BUUYaHUM cTaH. J[0 OHIET 3 yMOB BBEJIEeHHS HAA3BUYANHOTO
CTaHy BIJTHOCUTBCS: 3I1MCHEHHS MAacCOBHX TEPOPUCTUYHUX aKTIB, IO CYIPOBO-
JOKYIOTBCSI 3arMOeIuIio JII0eH 4 PyWHYBAHHSIM OCOOJIMBO BaXJIMBUX 00’ €KTIB
KUTTEe3a0e3meucHHs [2].

Ha miacraBi aHamizy 3a3Ha4eHUX 3aKOHOJABUYMX HOPM, MOKHA 3pOOUTH
BHCHOBOK, 110 3aKOHOJIaBEllb MPHUILISAE 3HAYHY yBary YCyHEHHIO TaKOi MPUYUHU
HAJ3BUYAWHUX CHUTYAIlil, K TEPOPUCTUYHA JTISITBHICTh. TakuM YMHOM, CTBOPECH-
HSl €(EKTHBHOTO HAI[IOHAJILHOTO aHTUTEPOPUCTHUYHOTO 3aKOHOJABCTBA HAOyBa€
0COOJIMBO BaXJIMBOTO 3HAa4YeHHsS. barato B YoMy BHpIIIEHHS 1IbOTO MUTAHHS 3a-
JEKUTH Bl MPaBOBOTO 3a0e3neueHHs OOpOThOM 3 TEPOPU3MOM, IO TOBHUHHO
BKJIFOYATH B ceO€ Mepesik HOPMATUBHO — MPABOBHUX aKTIB, K1 YITKO PETyJIOIOTh
JUSUTBHICTD JeP>KaBHUX OPTaHiB y IIbOMY HAIPSIMKY.

Ha nam mormsin, moOyaoBa epeKTUBHOTO HAIIOHAILHOTO aHTUTEPOPHUCTH-
YHOT'0 3aKOHOABCTBA MMOBHMHHA B1I0yBAaTUCS HA OCHOBI BJOCKOHAJICHHS 1CHYIOUO1
IPaBOBOi CUCTEMU. 3 YpaxyBaHHSIM IPEAMETY HAIIOTO JOCIHIJKEHHS, IMiJl aHTH-
TEPOPUCTUYHUM 3aKOHOJABCTBOM MH OyZeMO PO3YMITH CUCTEMY 3aKOHIB Ta 1H-
IITUX HOPMATHUBHO — MPABOBHUX aKTIB, 110 PETVIAMEHTYIOTh aHTUTEPOPUCTUIHY JTi-
SUTBHICTD (JISUTbHICTD, SIKA OXOIUTIOE TIJIaHYBAaHHS, OpraHi3alliio Ta peaii3alliio aH-
TUTEPOPUCTUYHHUX 3aXO0/I1B), BU3HAYAIOTh HOPMU 3a0€3MEUEHHS 3aXUCTY OCi0, SIK1
BUKOHYIOTh I}0 JISUTBHICTh Ta BCTAHOBJIIOIOTH BIAMOBINAIBHICT 32 BUMHEHHS
3JI0YMHIB, OB’ SI3aHUX 3 TEPOPUCTUUHOIO ISITBHICTIO.

3 METOI0 yIOCKOHAJEHHS MPAaBOBUX OCHOB OOpPOTHOU 3 TEPOPU3MOM MH
MOBUHHI MTPOBECTH aHaJII3 YMHHOTO 3aKOHOAaBCcTBa. OJHAK, BPaXOBYHOYH OOMe-
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KEHHM 00CcAT Haloi HAYKOBOI pOOOTH, 3yMTMHUMOCS HAa HAWBAKIUBIIIMX HOpMa-
TUBHO — MPABOBUX aKTax y Iiil chepi. OCHOBY aHTUTEPOPUCTUIHOTO 3aKOHOAAB-
cTBa YKpainu ctaHoBuTh KoHcTuTylis YkpaiHu, sika € BHYTPIIIHbOJCPKABHUM
HOPMATHBHO — IIPABOBUM aKTOM, 1[0 Ma€ BUIIY IOPUINYHY CHITY Ta BUSHAYAETHCS
y cT. 2 3akony Ykpainu «IIpo 60poTr0y 3 Tepopusmom» [3] sik ocCHOBa OOpOTHOH
3 TepopuzMom. Came B KoHcTuTyIii Ykpainu 3akpiryieHHI OCHOBHI MPaBOBi HO-
pPMU, [0 MAlOTh BAKJIMBE 3HAYCHHS ISl PO3POOKH €(PEKTUBHOTO MEXaHi3My TIO
60poTh0i 3 TepopuzmMoM. Jo 1MX HOpPM MO’KHA BiTHECTH: 1) OCHOBHM KOHCTHTY-
IIHHOTO JIafdy, SKi MIPOTOJIONTYIOTh, IO JIOINHA, ii )KATTSA 1 370pOB’S, 4YeCTh 1 Tij-
HICTh, HEJOTOpPKAHICTh 1 Oe3meka BH3HAHI B YKpaiHi HAWBHIIOI COIIATbHOIO
iHHICTIO (cT. 3); 2) 3a00poHa cTBOpeHHS 1 PyHKITIOHYBaHHS Oyabh — SAKUX HE3a-
KOHHUX 30poitHNX (popMyBaHb, pO3MaJIEHHS COIIAIbHOI, pacOBOi, HAIlIOHAIBHOI 1
peniriitHoi Boposkaedi (cT. 17); 3) meprkaBHMIA 3aXHCT MpaB 1 CBOOO JIOIUHU 1
rpOMaJTHUHA, TIPOTOJIONICHHS TpaBa Ha JKUTTS HEBIAIYKYBaHUM 1 MPUHAICK-
HUM KOXHOMY (cT. 27) [4].

HacTtynHuMm 3a BaXJIMBICTIO y NOCHKYBaHId cdepi € 3akoH YKpaiHu
«IIpo 60poTEOY 3 TEPOPU3IMOMY, SIKHW PErJIAMEHTYE pealli3aliio Jep KaBHOI MO-
JITUKH Y bOMY Hanpsmky. [IpeamOyna naHoro 3akoHy Haroiourye, o Moro mMe-
TOIO € 3aXUCT 0COOH, JIEp>KaBU 1 CyCHIILCTBA BijJl TEPOPU3MY, BUSBJICHHS Ta yCY-
HEHHS PUYMH 1 YMOB, IKi HOT0 IOPO/KYIOTH; BiH BU3HAYa€ MPABOBI 1 opraHiza-
IIHHI OCHOBM OOpPOTHOM 3 IIMM HEOE3MEeYHUM SBHUIIEM, ITOBHOBAKCHHS 1
000B’SI3KH opraHiB BHUKOHABYOI BJIAJIH, 06’enHaHL rPOMaJISIH 1 OpraHi3allii, mo-
JBLHOCTI, TapaHTIi MPaBOBOTO 1 COIIaILHOTO 3aXHCTy IpOMaJIsiH y 3B’ A3KY 13 y4yac-
TI0 Yy 60p0oTHO1 3 TEpopu3MOM [3].

3a3HaueHuil 3aKOH TAaKOX JIa€ Mepesik MPaBOBUX aKTiB, SIKI PErJaMEHTY-
10Tb 00pOTHOY 3 TepopusMoM B Ykpaini. [Ipore 1eil nmepenik HEe € BUYEPITHUM,
TOMY III0 AHTUTEPOPUCTUYHE 3aKOHO/IABCTBO B YKpaiHi HEe HAOYJIO CUCTEMaTH30-
BAHOT'O BUTJISIY Ta MOTPEOy€E MOCTIHHOTO BJOCKOHAICHHSI.

Jlo meperniky 3araJbHUX 3aKOHIB, SIK1 MPEACTABISIOTH IHTEPEC AJI HAIIOTO
JOCIIDKeHHS, BXOAUTh 3akoH Ykpainu «[Ipo mpaBoBuil pekUM HaA3BUYANHOTO
cTany». SIk Bxke OyJi0 3a3HA4YE€HO BHINE 4. 2 CT. 4 1[OTO 3aKOHY BHU3HAYA€E TaKy
YMOBY  BBEIICHHS  HaJ3BUYAWHOTO  CTaHy, SK:  37IHACHEHHS  Maco-
BUX TEPOPUCTUYHMX aKTIB, IO CYMPOBOKYIOTHCS 3aruOEIUTIO JIIOCH YU pylHy-
BaHHSM OCOOJIMBO BAXKJIMBUX 00 €KTIB )KUTTe3a0e3neueHHs [2]. [Ipore, € He 3po-
3YMUJTUM, IIO PO3YMIETHCS TMiJi MAaCOBUMHU TEPOPUCTHUYHUMH aKTaMH, SIKY KiUlb-
KICTh MOKHA BITHECTH /IO «MAaCOBHX» Ta YHM IOBHHHA BpPaxOBYBaTHCS iX HeOe3-
MEYHICTh. 3a HAIIMM TIEPEKOHAHHSM BXXUBAaHHS TEPMIHY «MAacOBI TEPOPUCTUYHI aK-
TH», € HE 30BCIM KOPEKTHUM, TOMY III0 HE YHCIIO TEPOPUCTUYHUX aKTiB TOBUHHO BU-
3HAYaTH BBEJICHHS PEKMMY HAJ3BUYAHOTO CTaHy, a MEBHE KOJIO KPUTEPIiB, TaKUX
sk: 1) o0’ekT mocsraHHA (BOXIMBHUM JepaBHUM 00’€KT, HeOe3NeYHUi 00’ €KT,
00’€KT KUTTEIISUILHOCTI, COLlaibHl 00’€KTH Ta 00’ €KTH THPPACTPYKTYpH); 2) 3HAPSI-
JU1s BUMHEHHs1 (BUOYXOBI PEUOBHMHU Ta MPHUCTPOI, 30posi, OTPYMHI, XIMIUHI, SAEpHI
PEUOBMHM Ta HEOE3MEeUH1 MaTepiaiy 010JI0TYHOTO TTOXOHKEHHS); 3) OIlIHKA MacIITa-
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01B HeOE3MEYHNX HACTIIKIB IS JKUTTS Ta 310pOB’S JIIoel (BUCOKA, CepeHs, HU3b-
Ka); 4) YMCTICHHICTh 3aru0aMx Ta nopaneHux. Lle gacTb 3Mory mpoaHani3yBaTé TsDK-
KICTb HACTIJIKIB, pO3paxyBaTy CHJIH 1 3aCO0H, SIK1 TOBUHHI OyTH 3aisiH1 TIPH JIIKBI/1a-
11 HACIIJIKIB TEPOPUCTUIHOTO a00 TEPOPUCTUYHHX AKTIB Ta BUPIIIUTH MUATAHHS 10~
710 HEOOX1THOCTI BBEJICHHS HA/I3BUYAfHOTO CTaHy.

Ha mizncraBi BUKIIQAEHOTO, MU TIPOMIOHYEMO BHECTH 3MIiHH y 4. 2 cT. 4 3a-
KOHY YKpainu «lIpo mpaBoBuil pexuM HaA3BUYAMHOTO CTaHy» Ta BUKJIACTH 11 Y
Takii penakiii: «3AIMCHEeHHS TEPOPUCTUYHOTO ab0 TEPOPUCTUYHUX AaKTIB, IO
CYIIPOBOJIKYIOTBCS 3arHOEIUTI0 JIIOJIeH 4d PYHHYBAHHSM OCOOJHMBO BaXKIIMBHX
00’ €KTIB KHUTT€3a0€3MCUCHHSI.
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Jlorosip npo 3a00pOHY MPOTUITIXOTHUX MiH, puitHsITUH B 1999 porti, HuHI pa-
TU(IKOBaHO TPhOMA YETBEPTUMHU YCIX KpaiH CBITY, 30kpemMa YkpaiHoto. Bin 3a0opo-
Hsi€ BUPOOHUIITBO, HAKOITMYEHHS 1 34CTOCYBAHHS MPOTUITIXOTHUX HA3EMHHX MIH.

AHaumi3 cutyarili, sika ckianacs Ha Cxoal YKpaiHu, KOJu BHACIIIOK 00i0-
BUX M 3Ha4Ha TepuTopis JloHenpkoi Ta JIyranchkoi oOacTeit 3a0pyaHeHa BU-
OyxoHeOe3NeYHUMH MTPEIMETaMU [T0Ka3aB, 110 TUIBKH 3a NONEPEAHIMU OLIHKAMU
IIoUIa 3BUIBHEHOI TEPUTOPIi, SIKa BBAKAEThCS MIHHO — HEOE3MEYHOI0, CKIIaJae
ommsbko 7000 kM, Ha SIKiif npokuBae Oiau3bko 1,5 MiH. TpomajasH YKpaiHu.
Kpim TOro mioma tepuTopli, SKa THMYacOBO HEMIJKOHTPOJIbHA HAIIIN JIep>KaBl
cknanae 6mu3pko 15000 kM [1]. YIpomok Gimbln HiX I'STH POKiB 36POHHOrO
KoH(]iKTY Ha [loHOaci Bij BUOYXIB MiH 1 BUOYXOHEOE3NEUHUX 3aJIMIIKIB Bilii-
HU 3arunyso 977 uuBuUibHHX, e 1528 0ci0 oTpuManu MOpaHEHHs PI3HOTO CTY-
TMIEHSI TSKKOCTI.

OTxe, OCTaHHIM 4acOM 3HA4YHO 3arocTpuiiach mpoOjeMa MIHHOI HeOe3Ie-
KM, SIKa BUMarae OTpMMAaHHS MEBHOT OI[IHKHU 3 METOI0 (pOpMYJIFOBAHHS Ta peaii3a-
11i CBOE€YaCHUX Ta JIIEBUX OpPraHi3alliifHO — TEXHIYHUX 3aXO01B 3 OOKY SIK OpraHiB
BIMICHKOBOTO YIIPaBJIIHHS TaK 1 OPraHiB JE€pPXaBHOI BJIaJud YKpaiHU B Tally3i Ipo-
THUMIHHOI JISUILHOCTI.

3 omsIIy HA CTaH MIHHOTO 3arOpOJPKEHHS Ta CTaH 30BHINIHLOTO TPaB'sHO-
ro MOKPUBY — BCTAHOBJICHHSI MiH 3/1€01IbIIOTO BiIOYBAETHCSA Y BECHSHO — OCIH-
Hid mepiog. HailOutbln momumpeHi BUAM NPOTUIIXOTHUX MIH SIKI BHSIBJIEHI Ha
Honb6aci e: [IMH — 2, [IOM - 2, TIOM3, TIM/] — 6, MOH — 50, [1®M - 1.

OcoOauBOCTI BUSIBICHHS MPOTUIIXOTHUX MIH MOJSTAIOTh Y KOHCTPYKTHUB-
HOMY pILIEHH] Ta IX MEXaH13M1 CIPALIOBaHHS OCKUIbKU:

— 10 — MepIie, MIHA KOHCTPYIOIOThCS TaK, II0O MPU BCTAHOBJICHH] HE MOT-
pibeH OyB criemiaiicT — camep 1 BCl mpollecu NpUBEACHHS B OOWOBUN CTaH TO-
BHUHHI IPOXOJUTH aBTOMAaTHYHO;

— MO0 — JIpyre, YUM MPOCTIIIa KOHCTPYKIlS MIHH, TUM OUIb TOCTPO CTa€
NUTaHHs O€3MEKH iX BUSBICHHS;

— TI0 — TPETE, MiHA TTOBUHHA BCTAHOBJIIOBATHUCS TUIBKU TaM 1 TO1, KOJIU IIe
MOTPiIOHO, TOMY MIHM MOXYTh 3HAXOJUTHUCh y MICLSIX JI€ iX BUSBJICHHS € MPO-
0JIEeMaTUYHUM ISl MIHOILIIYKaYiB;

— 10 — YeTBepTe, JAeAKl MIHM MalOTh MEXaHI3M CaMO3HUIIyBaHHS, SIKi He-
CyTb HeOe3MeKy Henepe10auyBaHoro MiIpuBY NpPU BUSBJICHHI.

Buxoasuu 3 uux oco0aMBOCTEN 3’ IBISAIOTHCS MIHU 3 HOBUMHU NMPUHLIUIIAMU
OyZ10BHM, BCTAHOBJICHHS 1 3aCTOCYBaHHS, SIK1 € JOCUThH Herepea0auyyBaHUMU.
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®dyracHi MiHH OCHAIIIEHI TUIbKH BUOYXOBOIO peuoBuHOM0. [1ig yac ix Buby-
Xy JIO/IeH ypaxkae yaapHa XBUIsl (MIPU3BOAMUTD 10 TPABM, YaCTO BTPATH KIHI[IBOK)
Ta MPOAYKTU BUOYXY (BUKIMKAIOTH TEIJIOB1 Ta XIMIUHI OIIKH).

OCKOJIKOB1 MiHM OCHAII[EHI HEBEJIMKOIO KUTbKICTIO BUOYXOBOT pEYOBUHHU
€JIEMEHTaMU yPaKeHHS Y BUTJIAII METAJIIEBUX KYJIbOK, IMITIHJIPIB, TOJIOK, CMY>KOK
toto. [loainsroThCcst Ha MiHM KPYTOBOTO (IIPU CIPAIlbOBYBaHHI «BUCTPHOYIOTHY 1
po3puBaroThes Ha BUCOTI 0,6—1,0 M) 1 CIPSIMOBAHOTO ypa)keHHH.

[TpoTUnixoTHI MiHH, SIKI MalOTh CHCTEMY CaMOJIiKBiiallii, BOHU HE BUIY-
YaOThCSl Ta HE 3HEIMIKOKYIOThbCA (IiJ Yac CIpoOM 3HEUIKOMKEHHS MIHU CTa-
HeThCs BUOyX). Takuii crmocid yCTaHOBKHM MIHHM Ba)KKO PO3Ii3HATH, IO HECEe Mij-
BUIIICHY HEOE3MeKy 1 BUMarae CrelialibHuX 3HaHb 1 YCTaTKyBaHHS JJISl 3HEUIKO-
TKESHHS.

Mina Moxe BUOYXHYTH:

— BiJ HE3HAYHOTO HATHUCKAHHSA Ha HEl, MPH I[bOMY Bara HaBaHTAXKEHHS
MO’K€ CTAHOBUTHU JACKUIbKA KIJIOTPaM;

— TiJ Yac CcrpoOM IMiTHATH ii, OCKUJIBKHU TiJ] HEI0 MOXE BUSBUTHCS IHIIA
MiHa a00 MPUCTPIil;

— BI1J IPUBEACHHS B JIII0 32 JIOIOMOT'O0 «PO3TSIKOK», K1 3HAXOSATHCS HU-
3bKO HaJ1 36MJICIO 1 MAJIOIIOMITHI.

[lepebyBaroun Ha MICLIEBOCTi, OCOOJIMBO HE3HAHOMIH, MOTPIOHO YBAXKHO
JUBUTHUCH 1]l HOTH, HE TATHYTHU 3a ApIiT a00 MOTY3KY, OCKUIBKM BOHA MOYE BH-
SABUTHUCS «PO3TSKKOIO» 1 MPUBECTU B Alt0 MiHy. [IporunixotHa mina I[IM/] B ne-
peB’siHOMy Kopityci (¢yracHa), mpotumixoTHi MiHu O3M — 72 1 IIOM3 (ockod-
koB1 KpyroBoi aii) IIportunixorui minzm MOH — 50 1 MOH — 100 (ockoakoBi
cripsiMoBaHoi ii). MiHiManbHa Oe3leuHa BiJICTaHb: Il PyracHUX MIH — HE Me-
Hiie 50 M, 71 0CKOIKOBUX — He MeH1ie 300 m.

BusiBieHHS! IPOTUITIXOTHUX MiH, sIK 1 Oynb — skux iHnmx BHII BinOyBaeTscs
3a JOMIOMOTO0 PI3HUX BUIIB MIHOIIYKayiB, JI€ 33 JOIOMOTO0 €JIEKTPUYHOIO CTPyMY
CTBOPIOEThCA MarHiTHe nose. Ko BOHO HanpaBisieThCsl Ha 1HILE MarHiTHE TOJIE, SKe
CTBOpPIOE MiHa, TpUcTpiid nojae curHail. [1{o Gmkye 10 00'ekTa, TO CUJIBHIILE CHUT-
Hal. AJie BpaXxOBYHOUM OCOOJIMBOCTI MEXaHI3MIB Ta MaTepiai 3 IKOr0 BUTOTOBJISIOTh-
csl MiHH, € TipoOieMa edexkTrBHOCTI BusBIeHHs: BHII BUKopHCTOBYIOUM MIHOIIYKAY,
SKUM 3aKOJ0OBaHUI HA OJIMH IIPUHLIMII TIOLIYKY.

VY neskux kpaiHax Juisl MOUIYKY MIH BHKOPHUCTOBYIOTH COOAK 13 XOPOILIUM
HIOXOM Ha XIMI4HI PEYOBHHH, ajie¢ €()EKTUBHICTh MOIIYKY YacTO 3aJIEKUTh BiJl
CTOCYHKIB, SIK1 CKJIQJIUCA MK COOAKOIO Ta 11 IPOBITHUKOM.

OpHMM 3 TOJIOBHUX BHHAaXOJI1B OCTaHHBOIO NECATHIITTS CTaB reopanap,
KWW 3aKPITUTFOETHCS HA METATIOJAETEKTOP1. AJie 1Iel KOITOBHUM MPUCTPIN TIIbKA
MOYMHAE MEPEXOAUTH 3 PYK BICHKOBUX Y PYKHU IIMBUIHHOTO HACENIEHHS 1 Ma€ Ti
caMi OOMEXEHHS, 110 W METaJlo IeTeKTOpH. BiH Moke 1aBaTy XHMOH1 CBITUCHHS, B
pe3ynbTaTi 4Oro camep He 3aBXKIU B 3MO031 BU3HAYUTH, SKHM came 00'€KT BIH
3HANIIOB.
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Ha >xanp, B IeSKHUX IIapax IPYHTY MIHOIIyKay MPaLO€ TipiIie i MOXe BU-
3HAYMTH TUIBKU MICIIE3HAXO/KEHHs 00'€eKTa, aje He MeTalj, 3 SIKOro BiH CKJaja-
eTbcsl. Uepes 11e JOCUTh YacTO BiI0YBAaIOTHCS IOMUIIKOBI CUTHAJIH.

CporoaHi po3MiHyBaHHS MEPEBAXKHO (PIHAHCYETHCS Ta KOOPAUHYETHCA Ty-
MaHITapHUMHU opraHizaiisMu. L{imkom nmepekoHaTHCs B OYMIICHHI TEPUTOPIi MO-
’KHa TITBKU TOJI1, KOJIA CaM carep BUiiie 3 Hel TUM camo HUIIXOM, SIKHM 3aiIIO0B.

Haituacrime MiHM BUKOPUCTOBYIOTH JJII OXOPOHM TO3MINN — Ha BIAMIHY
BiJl KapayJbHOT0, MiHa HIKOJIM HE 3acHe. Jluiie KijgbKa MiH, pO3KHIAHUX IOJIEM
YH JIICOM, 3/1aTHI IEPETBOPUTH POAIOTY 3€MJIII0 Ha MIOKUHYTY ITyCTEJIIO.

TexHonorii po3MiHyBaHHS NOCTIHHO 3MIHIOIOTHCS, a/Ke caMmi MiHU Oe3re-
PEPBHO BIIOCKOHATIOIOTHCS, TOMY MOCTIHHUIN aHAII3 MPUHIIMITIIB Ta CIIOCOOIB TI0-
IIYKY J1aCTh MOXJIMBICTh BJIOCKOHAJIIOBATA TEOPETHYHI Ta MPAKTHYHI 0COOIUBO-
CTl1 BUSIBJICHHS MiH.

JIITEPATYPA
1. Kapmok I'. MinnHa 3arposa: mogecsitTa >KepTBa MiJIPUBIB — JUTHHA
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Enterprises of fuel and energy complex (FEC) are a high risk area that can
create man — made disasters, various accidents, threats to human life and the en-
vironment.

The safe operation of the FEC, consisting of refineries and petrochemicals,
will be effective if they meet the requirements of international standards (ISO
9000 (quality management system), 1ISO 18000 (OHSAS - industrial safety and
health management system), 1SO 14000 (environmental management system))
and other international documents [1, 2].

The hazardous industrial facility (HIF) safety system consists of two
stages: accident risk analysis and emergency response.

The main task of analyzing the risk of accidents at hazardous production
sites is to provide objective information about the condition of the facility to de-
cision makers about the safety of the analyzed object, and to prevent human cas-
ualties and material damage. The main focus during the risk analysis should be
on identifying “weaknesses” in terms of security and developing sound industrial
safety recommendations.

When considering the application of quantitative criteria for acceptable risk
as an indicator of industrial safety, it is necessary to consider the complexity of
hazardous production facilities and the lack of necessary information for accurate
risk assessment. The application of quantitative acceptable risk criteria alone and
the results of this assessment are not sufficient to conclude on the degree of in-
dustrial safety of the facility.

In the general case, the criteria for acceptable risk of accidents at hazardous
production facilities are recommended to be determined on the basis of a set of
conditions, including [3]:

1) qualitative criteria that reflect specific safety requirements (requirements
for the diagnosis of certain technical devices and a number of expertise);

2) quantitative hazard criteria (acceptable individual risk criteria, safe dis-
tance conditions based on accident impact assessments, etc.).

The choice of methods for conducting industrial risk analysis should take
into account: the stages of operation of the object (design, operation, etc.), the
purpose of the analysis, the criteria of acceptable risk, type of hazardous produc-
tion facility and nature of the hazard, availability of resources for analysis, expe-
rience and qualification of contractors, availability of necessary information and
other factors.

................................................................................................................................................................



MiXHapoAHa HAyKOBO-NpaKTUYHA KOHpepeHuin

The proposed content of a set of risk analysis techniques is based on a
scheme of typical accident scenarios at a hazardous production facility. On the
basis of the formulated requirements for the methods that make up the complex
methods of risk and accident risk assessment at hazardous production facilities, a
system of information support for risk analysis was created, including the struc-
ture of computer risk assessment.

The solution of the problem of increasing the efficiency of declaring and
quality of risk analysis works, in addition to improving the regulatory and meth-
odological base, should also be related to the development of the system of indus-
trial safety examination by improving the system of training, certification of ex-
perts and accreditation of expert organizations in this field. In order to improve
the quality of risk analysis work, requirements have been formulated for experts
and expert organizations specializing in the field of industrial safety declaration
and risk analysis.

The experiments on the development and implementation of industrial
safety management systems at the fuel and energy complex enterprises have
made it possible to work out the basics of the transition from risk analysis to ac-
cident risk management at HIF.

The results of basic and applied research on anthropogenic safety and risk
Issues are the basis for the transition from traditional methods and systems to en-
sure strength, resource and reliability to risk assessment and management meth-
ods. One of the important elements of solving the problem of safety and risks is
the interconnection of the development and use of a comprehensive system of di-
agnostics and monitoring in regular and emergency situations.

To ensure the strength, resource and safety of machines and mechanisms, it
must be assumed that the degree of scientific validity of design documentation,
methods and equipment for diagnostics and monitoring, the accumulated practi-
cal experience in the field of design and operation are characterized by three ma-
jor trends as they transition from staff (normal) states to emergency and cata-
strophic:

1) risks characterizing the analyzed processes;

2) the level and possibilities of diagnostics are significantly reduced;

3) condition and risk monitoring remains low due to the low likelihood of
emergencies.

When using already existing and developing new diagnostic systems for
each class of catastrophes and types of emergencies, the following varieties of
measured characteristics should be distinguished [4]:

1) characteristics of the status of the most important systems of potentially
dangerous components of equipment in regular and emergency situations;

2) characteristics of factors in case of emergence and development of
emergencies;

3) characteristics of the condition of structural materials and their properties.

With the planned modernization of petroleum refining and petrochemical
industries, priority is given to ensuring the industrial safety. The main principle in
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ensuring the industrial safety at HIF should be a risk — oriented approach. To en-
sure industrial safety at the enterprises of the fuel and energy complex at the
modern level, it is necessary to diagnose the equipment at all stages of its life cy-
cle, to constantly monitor the condition of the objects and the risks during their
operation.
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VIIK 515.2

OCOBJIMBOCTI TEXHOT'EHHUX HAJI3BUUYAMHUX CUTYAIIN
HA IHHKEHEPHUX MEPEXAX MET'AITIOJIICY

Meneoxcux P.C., ao rouxm
Hayionanvnuii ynisepcumem yueinvnoeo 3axucmy Yxpainu, Xapxis, Ykpaina

DyHKIIIOHYBaHHS METAIOJIICY 3aBXK/H OB’ s3aHe 3 PU3UKAMU BUHUKHEHHS
HaJ3BUYalHUX cuTyalliil TexnoreHHoro xapakrepy (THC), siki reHepytoTbes 3Ha-
YHOIO IITBHICTIO MICBKOTO HACEJCHHS, KPUTUYHOIO HAOIMKEHICTIO 00’€KTIB 13
MacoBUM TepeOyBaHHIM JIIOJICH 10 TOTEHIIINHO HEOE3MEYHHX MPOMHUCIOBUX
00’extiB (ITHO), Bucokum piBHeM ctapiaas ocHOBHUX (ouaiB [THO Ta mormm6-
JIOETHCSI HEBU3HAYCHICTIO a00 BIJCYTHICTIO OMEpPaTUBHOI 1 MOBHOI 1H(OpMaIii
po MicbKe rocnoAapcTBo [1]. V mux yMoBax OJHHMM 3 TOJIOBHUX (haKTOPIB ITiJI-
BUILIEHHS PIBHSI TEXHOT€HHOI O€3MeKu MicTa € moOyAoBa MPOTHO3Y BUHUKHEHHS
THC. HebGe3neku MOXyTh NPOBOKYBATHUCS yCiMa KOMIIOHEHTaMHU MICTa SIK CKJia-
JTHO1 BIIKPUTOI JMHAMIYHOI CUCTEMH, TOMY HEOOXITHUM € 3aCTOCYBaHHS KOM-
IJIEKCHOTO MIJIXOAY 0 MPOTHO3YBaHHS JUHAMIKU HAJ3BUYAHUX CUTYyaIllld Tex-
HoreHHoro xapaktepy (THC), mo Bkitouae posrisn sik npomucinoBux [THO, Tak
1 €JIEMEHTIB 1HXKEHEPHOI IHPPACTPYKTYpPHU MICTA.

Jlnst oOpaHHSL IHCTPYMEHTaJIbHUX 3aC001B MPOTHO3YBAHHS MPOAHAII3YEMO
OCHOBHI O0COOJIMBOCTI HaJA3BHMYAaWHUX CUTYalllil TEXHOT€HHOT'O XapaKTepy B YMO-
Bax Meramnodicy (puc. 1).

TakuM 4MHOM, MOJENIOBaHHS BMHHUKHEHHs Ta po3BUTKy THC B ymoBax
METaroJjicy Ma€e BpaxoByBaTH Taki oCHOBHI ocoonuBocTi THC, sk

e Po3mnoaisieHicTh y 4aci Ta npoctopoa po3nozaineHicts THC.
BumaakoBicTh MOMEHTIB HAaCTAHHS.

VYHIKaIbHICTH YMOB MPOTIKAHHS.
Bucokuii piBeHb 30MTKIB Ta BIUIUBIB HA OTOYEHHSI.
HeBusnauenicts (OaratoBapianTHICTh) npuuuH peanizaiii THC.

e HepnocratHiii 00CsAT Ta 3alllyMJICHICTh CTaTHUCTHYHOI 1HQOpMAIli mpo
nonepenui THC.

e BinMiHHMI XapakTep 3aBllaHb 3 YIPaBIIHHSA 3a CTaIIAMH TIPOLECY
yIpaBJIiHHS.

MowmeHnTn HagxopKeHHs BiAMOB obnaaHanHs K npuunHu THC (HactanHs
MOiM) € TUCKPETHOK BUMAJIKOBOIO BEJIIMUMHOI, IPU IbOMY MAarOTh MiCII€ MOC-
TYIOBI Ta BUTIQJIKOB1 BIIMOBH OOJIa{HAHHS.

BunaakoBuii oTik Mol € po3NOAUICHUM SIK y 4Yaci, Tak 1 y mpocTopi, a
ypaxyBaHHA KUIbKOX JIKE€pes HaCTaHHA MOJIN B LIJIOMY MOPYIILY€E BUMOTY OpAU-
HapHOCTI MIPOIIECY.

[Totrik MmomenTiB BUHMKHEHHS THC MOIETOEThCA SIK MOCIIAOBHICTH 3as-
BOK Ha OOCIYrOBYBaHHSI TEPUTOPIAJbHOIO CHCTEMOIO TEXHOT'E€HHOI Oe3NeKu
[2, 3].
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™\ [ Binminnwii xapakrep

3aBJIaHb 3 YIPaBIIiH- .
Vi . y Bucokuii piBeHb
HIKaJIbHICTH YMOB HS 32 CTaIisIMH TIPO- . .
MPOTIKAHHS 11eCy YIpaBIiHHS 30HTKIB Ta BIIMBIR
yyn HA OTOYCHHS
J
X 4 7
B , OCHOBHI HesusHaueHicTh (6ara-
MOMCHTIB Ha- B YMOBAX yyuH peanizanii THC
CTaHHA MET'ANOJIICY
\{ \4
HenocrarHiii 00csar
Ta 3alTyMJICHICTh Posnoninenicts y ua-
CTaTHUCTUYHOI 1H- Cl Ta MPOCTOPOBa PO-
dopmartii mpo mo- 3MOIIJICHICTh

nepenai THC

Puc. 1. XapakrepucTuka 0co0JMBOCTell HAA3BUYANHUX CUTYyalliii TEXHOTeHHOIO
XapakTepy B YMOBax MeramnoJicy

Cran ocHOBHUX (DOHJIIB THKEHEPHOI IHPPACTPYKTYpU MICT YKpaiHU € Ta-
KUM, 1110 TIpu TiporHo3yBaHH1 BUHUKHEHHS THC HeoOxinHO nepeadayuTu Ta Bpa-
XyBaTH HAsIBHOCTI MOCTYMOBUX BIJIMOB 00JIalHaHHS. TakuM YHHOM, TEOPETHYHA
IHTEHCUBHICTh MOTOKY BIJIMOB € (DYHKIII€I0 Yacy, TOOTO MOTIK 3asiBOK Ha 0OCIIy-
TOBYBAaHHS HE € CTalllOHAPHUM.

OTxe, B KOCTI 0a30BOr0 TEOPETUYHOTO PO3MOJLITY MOMEHTIB HACTaHHS
BiIMOBH, sK1 reHepytoTh THC, npuiimaetbest HecTaioHapauii posnoin [lyacco-
Ha (PO3MOIia PIAKKX MOIH) y yaci [4].

TakuMm yuHOM, (PYHKI[IOHYBAaHHSI CUCTEMH TE€XHOTE€HHOI O€3MEKH y BENu-
KUX MiCTax YKpaiHU 5K y TOBCSKICHHOMY PEKHUMI,TaK 1 B yMOBaX HaJA3BHYAWHO1
CUTYyaIlil Ha TOTEHIIMHO HeOe3meuHux 00’eKkTax abo eleMeHTax 1HXKEHEPHOi 1H-
dpacTpykTypH, a Takok B ymMoBax Benuknx HC Mae mepembadatu KOHKpETH3a-
II}0 Ta KOMIUIEKCHE OXOIJIEHHSI TEXHOTEHHUX 3arpo3; OIIHKY 0OCSTIB TepuTOpia-
JBHUX MaTepiaJIbHUX Ta JIFOJICBKUX pe3epBiB, HEOOXITHUX JJIs 3amo0iraHHs Hal-
3BMYAMHOI CUTYallli Ta MiHIMI3alli1 11 HETaTUBHUX HACIAKIB.
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PO3POBKA AHAJIITUYHO — IHOGOPMALIAHOI CACTEMHU
YIIPABJIIHHSA TA NONEPE/’KEHHS BUHUKHEHHS ITOXKEXK
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memy yueiibHo2o 3axucmy Ykpainu, Yepxacu, Ykpaina

AxTuBHa iH(popMaTH3alis BCiX cep KUTTEMISIBHOCTI JIOJUHA BUMAarae
OPUUHATTS Ta BOPOBAKEHHS ONEPATUBHUX 1 BACOKOS(PEKTUBHUX PIIIIEHh HAa BCIX
PIBHSIX JIepKAaBHOTO YIPaBJIIHHS B €MHIN Jep>KaBHIM CUCTEMI [IUBLILHOTO 3aXH-
CTy. SIKICHHMI piBeHb MPUUHIATHX PIIICHb 3aJCKHUTh BiJ JOCTOBIPHOCTI Ta 3MiCTO-
BHOCTI 1H(MOpMaIIii, 0 MiJJIsTae aHajli3y Ta y3arajlbHEHHIO, a TaKOX MOJIaHHS ii
y BiANOBIAHIN dopmi. Bee 11e cBiquuTh npo 0€3yMOBHY aKTyalbHICTh PO3POOKHU
cucTteM 300py, nepeaadi, onpairoBaHHs, Bizyani3allii Ta JOKyMEHTYBaHHS CTaTH-
CTUYHOI 1H(popMmarlii. B cBOIO uepry, npaBUiIbHO ONPALbOBAHY AHAIITUYHY 1H(O-
pMarlito Mo>KHa BUKOPHCTOBYBATH JIJIsl 3aBYACHOTO MPOTHO3YBAHHS BHHUKHEHHS
HaJ[3BUYAHHUX CUTYyallil.

TeopeTH4HO JOBEIEHO, 1110 OJHUM 13 €(PEeKTUBHUX MIAXOJIB /10 BJOCKOHA-
JICHHS 3aXOJIIB 13 3al00IraHHs HAJ3BUYAHUM CHUTYallIsIM € 3aCTOCYBaHHS TEXHi-
KM Ta 3ac001B LIMBUIBHOTO 3aXMCTy 3 MOHITOPHHIY MO OararopiBHEBOMY IEpeET-
BopeHHIO 1HGopmanii [1]. 3anmponoHoBaHAa TEXHOJOTIS JI03BOJISIE BUKOHYBATH
HAJICKJIQJH] 3aBAAHHS 3 OTPUMAHHS IHTETPAIIbHUX JAHUX 31 CTaHy 00’ €KTIB MOHI-
TOPUHTY K MOCHIJOBHICTh, 1[0 MICTUTh CKOOPJIMHOBAHI MK COOOIO CKJIAJIOBI,
SIK1 aJIalITOBAHO JI0 3MiH CTOPOHHIX BIUIMBIB.

VY HaykoBiii po0oTi [2] noBeaeHa €(PEKTUBHICTh 3aCTOCYBAHHS METOIY
TPYIOBOTO ypaxyBaHHS apTryMEHTIB JUIsl MPOTHO3YBAHHS TIOXKEXK Yy KUTIOBOMY
CEKTOpl Ta 00OpaHO MOKa3HUK, 32 JIOMOMOTOI SIKOTO MOXJIMBO AUCTAHLINHO BU-
KOHATH MPOTHO3YBaHHS CIOKMBaHHS eJeKkTpoeHeprii. Ha ocHOBI qaHux st mpo-
THO3YBaHHS TEPENOKEKHOTO CTaHy KUTJIOBOTO CEKTOpa MOXKHA CHHTE3yBaTH
aJIeKBaTHI MPOTHO3HI MOJIENI 3a 0araTopsiiHUM aJTOPUTMOM METOAY T'PYIOBOTO
ypaxyBaHHsI apryMEHTIB. 31 3pPOCTaHHSIM MPOTHO3HOTO MEPIOAy 30UIbIIYETHCS
CepeqHE 3HAYCHHS MOXHOKH MPOTHO3YBaHHsI. SIKIIO TPUBATICTh MPOTHO3HOTO TIe-
piony 3 KpokH, TO MmoXuOKa MpOrHO3yBaHHA 3pocTae Ha 1,4 %, BogHOUAaC BOHA
3aIUIIAE€THCS MPUHHATHOIO. MOIeNTs MPOTHO3Y MEePeayMOB BUHUKHEHHS MOXKEXKI
B KBapTHpi — 11e nojinomM Konmoroposa — ["abopa:

¥ =W, +2wx +ZZW XX +ZZZWJ,kxxxk
i=1j=1 i=1j=1k=1 , (1)

ne x ={xi Hi=1,..,mH0} — MHoXMHA BiIBHUX 3MIHHHX; W — BEKTOp MapaMer-

piB BaroBuUX Koe(iliEHTIB w = (wy, le,ka,..|1,;,k,...=1,...,m}; X — BlJIbHA
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3MiHHA. ba3zoBa Mojienb JiHIHA BITHOCHO MapaMeTpiB W Ta HEeJiHIHA BiTHOCHO
BUIbHUX 3MIHHHX * .

Ha 6a3i meTtoay rpynoBoro ypaxyBaHHsI apryMEHTIB OyJ0 OTpHUMaHO MO-
JIeJIb IPOTHO3Y KBApTUPHU, L0 € CKIATHUM MOJIHOMOM. JKUTIOBUN CEKTOP MOHI-
TOPHHTY — 11€ MHOXMHA CTIO’KHMBAUIB €JIEKTPOCHEPTii, TOMY Ha KOXXHY KBapTUDPY
(xkuTIOBUH OyAMHOK) HEOOXITHO OTPpUMATH TaKy Mojelb. OKpiM IbOTO, 3TCHE-
POBaHi MOJIENI 3 YaCOM «CTapiloThy», TOMY MOTPIOHO X MEPIOAUYHO TEpEepaxoBy-
Batu. Jlyi ofepKaHHs JTaHUX 31 CTaHy €JIEKTPOMEPEXi B KUTIOBUX MPUMIIIECH-
HSX HEOOX1JIHI BEJIMKI Ipalie3aTpaTH, 4ac Ta BUCOKOTEXHOJIOT1UH1 3ac00n 00uuc-
JIOBAJIBHOI TEXHIKU. BCi 111 BUMOTH Ha ChOTOJTHI Maike YHEMOKIIUBIIOIOTh MPO-
BEJICHHS MOCTIMHOTO aHaNi3y CTaHy eJIeKTPOMEPEK KUTIOBOTO cekropy. Lle cra-
JI0 TMATPYHTSIM JIJIsl TPOBEACHHS MOAABIINX JTOCHTIIKEHb.

B HaykoBii  poboTi  [2]  poO3poOIEHO  CTPYKTYpHY  CXEMY
KOMIT FOTEPU30BAHOT CUCTEMH JIJIs peaizallii MeToy MpOTHO3YBaHHS MEPETyMOB
BUHHKHEHHS TOXEX y IKUTJIOBOMY cekTtopl. [lnsg peamizamii  maHoi
KOMIT FOT€PU30BAaHOT CUCTEMHM HaMU 3alpoOIlOHOBAHA AJITOPUTMIYHA KOHIICHIis
noOy/I0BY MPOTPAMHO — arapaTHUX 3ac00iB MPOTHO3YBAHHS TOXKEXK Y KUTIOBO-
My CEKTOpI, L0 MpeIcTaBieHa Ha puc. 1.

1. UiTke BU3HAYEHHS Lineil | 3agau
OOy L0BU CUCTEMU [IPOrHO3Y BAHHS
LIEPEAYMOB BUILMKIIEILIS LOKEK Y
JKUTIIOBOMY CEKTOPL

y

Busozu kepienux =, 2. TToOynosa moaei npouecis
dorymenmic WIK €»

2 v

3. llobyaoBa Moaeni npouecie

«IK DOBUHHO Oy TH» Bumocu icnyionux
3acodie

v

Inghopmayitino-
: GUMIPIOBATLIUX
4. BU3AaumTIn MCTO;T BUPITIICHHS

. cHcmem
3a74a4l

v

5. PospoOlueniis moye:li upouecy
[IPOrHO3YBaHHSA

v

6. BU3HAYUTH CHCTCMY YHCIICHHS]
3 iHpopMaLITHOK
HAUTMLIKOBICTHO

v

\ 4

Bumozu punxy

A
A

7. Bu3HauUTH BUMOTH JI0

- al
7| mnporpaviHo-amapaTeux 3acodis |
8. Pozpodury Liporpamuo-
— | <

anaparii 3acobu

9. Ouinka pesyibraris peajizauii
1106y 10BaIIUX IIPOI PAMLIO-allapaTIIuX
3ac00iR

Puc. 1. AaropurmiyHa KoHuenuisi nMod0y10BH NPOrpaMHO — aNapaTHUX 3acoliB
NPOTHO3YBAHHS IOKEK y JKMTJIOBOMY CEKTOPi
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Hanani HEOOXigqHO 3HAWTH CHUCTEMY YHCICHHS, IO 3MOXeE 3a0e3MeunTH
OTIEPaTUBHICTh PO3PAXYHKY MOJENEH KBapTHUpP Ta TapaHTOBAHE MPOTHO3YBaHHS
BUHUKHEHHS HAJ3BUYAHUX CUTYaIIi.
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B Vkpaini MeTo/1 3 BU3HAUEHHS MPOTUIIOKEKHUX BIJICTAHEH perylaMeHTOBA-
HO B JICp)KaBHUX Oy/iBeJIbHUX HOpMax [1], 1o mepenbayae BUKOPUCTAHHS KOHKpPE-
THUX TaOJIMYHUX 3Ha4YeHb. OJTHAK TaKUi1 METOJ] HE BPaXOBYE Psiji TapaMeETpiB.

AHa3 miTepaTypHUX JpKepen [2—4] mokasaB, IO OIIHIOBAaHHS MPOTHIIO-
KEKHUX BIJICTAaHEH BIJJOYBA€THCS BUXOASYM 3 JBOX KPUTEPIiB O€3MEKU: TEIio-
BUH MOTIK 1 TeMIieparypa. Bapro 3a3HaunTH, 1110 MiAX1J1, 3aCHOBaHUN Ha BUKOPH-
CTaHH1 KPUTEPIIO TEIJIOBOTO MOTOKY, Ma€ HEJOJIK, OCKUIbKM Ha JaHWM 4yac Bij-
CYTHSI TOCTaTHSl CTaTUCTHYHA 0a3a KPUTHUYHHUX 3HAYEHb IO TEMJIOBOMY MOTOKY
JUISL PI3HUX PEYOBHMH 1 MarepiaiiB. /[ OIIHKM MpPOTUIIOKEKHUX BIACTaHEH 3a-
MIPOIIOHOBAHO BUKOPHUCTOBYBATU KPUTEPIil, KU 3a0e3meuye yMOBY MPsAMOi (PiK-
canii MO>JIMBOCTI BUHMKHEHHS MOKEXKI HA CyMDKHOMY OYIMHKY, BPaXOBYIOUHU
MpUpOIy HOTO MaTepialliB, a caMe: TeMIepaTypy 3aiiMaHHs MaTepiaiB.

Meta po60oTu — po3poOJICHHSI METOAOIOTIUHHUX MIIXOAIB 11010 BU3HAYCH-
HSl IPOTHUIIOKEKHUX BIJICTaHEH MK OyAiBEeIbHUMHU 00’ €KTaMU PO3PAXyHKOBUMU
METO/IAMH.

Kpurepiem npuilHATHOCTI 3HAUYEHHS PO3PAaXyHKOBOI IPOTHUITOKEKHOI Bl C-
taHi (R) € Bukonans ymonu (1):

Tp<Ta, 1)

ne Tp — po3paxyHKOBa TemIiepaTypa MOBEpXHi MaTepialy a0 pe4OBUHU 00’ €KTY
OyniBHMIITBA; T/ — JOMyCTUMa TeMIlepaTypa mMarepiany abo pedyoBUHU 00’ €KTY
OyIIBHUIITBA.

[lim Yac OIIHIOBAaHHS TPOTHIOKEKHUX BIACTAHEHM MDK CYMDKHUMH
00’ekTaMu Oy/IIBHULITBA MOXKYTh BUKOPUCTOBYBATUCS TaKl PO3PaXyHKOBI METO/IH:

— PO3paxyHKOBO — TaOJUYHUN METOJ OIIHIOBAHHS MPOTHUITOXKEKHUX BIJIC-
TaHEH;

— CIIPOIIECHUN PO3PAXyHKOBUN METO/] OIIHIOBAHHS MPOTUIIOKEKHUX BiJIC-
TaHEH,

— PO3paxXyHKOBUW METOJ] OIIHIOBAHHS TPOTHUIIOKEKHUX BiJICTAaHEH 13 BH-
KOPUCTaHHSM PIBHSHHS TPOMEHHCTOTO TEIIOOOMIHY Ta PIBHSIHHS HECTaIlloHap-
HOT TETUIONPOBITHOCTI;

— PO3pPaxXyHKOBUN METOJ] OIIHIOBAHHS MPOTUIIOKEKHUX BiJICTAaHEH 13 BH-
KOPUCTaHHSM TTOJIbOBUX MOJIEIICH.
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B sKOCTI OCHOBHOTO METOJY MiJl Yac OIIHIOBAHHS MPOTUIIOKEKHUX BiJC-
TaHEeH PeKOMEHAYETHCSI BUKOPUCTOBYBATH PO3PAXYHKOBO — TAOIMYHHUM METO/I.

OOrpyHTyBaHHS pO3paxXyHKOBO — TaOJIMYHOTO METOJY 3A1MCHIOBANIOCS Ha
mificTaBl 0OpOOKM JaHUX TEMIEPaTypy Ha eleMEHTaX CyMDXHHUX 00'€KTIB Bij Te-
IJIOBOTO BIUIMBY BOTHHMINA TIOKEXKI, sIKI OTPMMaHI BXOJI PO3PAXYHKY 3a KOMI'O-
TEPHUMH MOJICJISIMU, aJIeKBaTHICTh SKUX MEpEeBIpeHa 3 eKCIepUMEHTAILHUMU J1a-
HUMU [5, 6].

s moOyayBaHHS TUIaHY TMOBHOTO (PAKTOPHOTO €KCIEPUMEHTY B3STO MO-
nepeHb0 OOTPYHTOBAHUI MEPEINiK MapaMeTpiB, SIKI MalOTh HAHOUIBII 3HAUYCHHS
TiJ] Yac BU3HAYCHHS MPOTHUITOXKEKHUX BIJICTAHEH, a caMe: TEIJIOyTBOPIOBAIbHA
3IaTHICTh MOXKEKHOI HaBaHTaru (Q), KoedilieHT MPOPI3iB y 30BHIMIHIX OTOPO-
JDKYBaJIbHUX KOHCTPYKIIAX (K), TpUBasicTh ONpOMiHIOBaHHS (t).

MarematruHa MOJIETb 32 3pOOJICHUM MPUITYIIICHHIMY BiATIOBIAAE JIHIAHIN 3a-
JIEKHOCTI POTUITOKEKHUX BIICTAaHEH Ta (PAaKTOpaMHU, sIKa MA€ BUTIISL PIBHAHHS (2):

()

1€ X1, X, X3 — TApaMETPH, 1110 BPaxOBYIOTh BHOpaHi akTopu, by, by, by, D3, by, bs,
D6, b7 — KOHCTaHTH PIBHSHHS YUCIIOBOI perpecii.

Ha ocHOBI npoBeieHHs TOBHOTO (PaKTOPHOTO E€KCIIEPUMEHTY, BPaxOBYIOUH
piBHSIHHSA (2) Ta HAOUIBIN 3HAYYIII BUILE 3a3HAYEHI TapaMeTpu OOy I0BaHI MO-
BEpPXHI Ha SIKMX MOKa3aHl PiBHI, II0 BIAMNOBIIAIOTh PI3HUM 3HAYEHHSM MPOTHIIO-
’KE)KHHX BlJICTaHEH.

- 12
- 11
- 10
-9
5 2')1}?0,}\ 20 20 LZ
) P 6) v " p)
Puc. 1. IloBepxHi 3a/1€:KHOCTI NMPOTHIIOKEKHUX BilcTaHel Bix HaWOLIbII 3HAYY-

IIMX MapaMeTpiB: a) A BUNAAKY roprouoro ¢gacany, 0) 1jis BUNAJKY He ropro4oro ¢a-
cajay, B) IJIsl BUIIAJKY TEXHOJIOTiYHOr0 00’ €KTY, B AKOMY 00epPTAIOTHCHA IOPIOYi piAuHN

BucnoBku. 1.3anpornoHoBaHO 3arajibHy METOJIOJIOTII0 PO3PAaXyHKOBOI OIi-
HKHM TPOTUIIOKEKHUX BIJCTaHEH MDK OyniBelbHUMH 00’ektamu. 2. Ha ocHOBI
perpeciiiHuX JIHIMHUX 3aJIEKHOCTEN 0O0TPYHTOBAHO-PO3PAXYHKOBO — TAOJIMYHUMA
METOJI BU3HAUCHHS IPOTHIOKEKHUX BIJICTAHEH M 00'€KTa, KU OIMPOMIHIO-
€TbCS 1 BUKOHAHUI 3 TOPIOYOTr0, HE TOproyoro ¢acauy, a Takox 00'€KTy, B AKOMY
o00epTaroThCs piaKi HAPTOMPOTYKTH.
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B VYxkpaiHi, sik 3aBxa1, TOCTPO CTOITh MpodiemMa 00poThOU 3 MOKEKAMH Ta
iX Hachmigkamu. 3a pe3yJbTaTaMy aHalli3y TMOXKEX Ta iX HACHiAKIB B YKpaiHi 3a
2019 pik [1] BusIBIIEHO TEHJIEHIIIT, III0 BKa3YIOTh Ha 30UIbIICHHS KUIBKOCTI TO-
KEXK Ta MaTeplaJbHUX BTPAT BiJ HUX, TPABMOBAHUX Ha IMOXKEXKax JIIOACH MopiB-
HstHO 3 2018 pokom.

Opnumu 3 HaWOUIBII €(PEKTUBHUX PEUOBHH, SIKI BUKOPUCTOBYIOTHCS ISt
IPUIMHEHHS TOPIHHS B CUCTEMaxX aBTOMAaTUYHOI'O MOYKEKOTACIHHS, € HEUTpabHi
rasu [2, 3]: azot (Ny), Byrekuciuit ra3 (CO,), Boasna napa (H,O), remiii (He),
aproH (Ar) Toio.

HeiiTpanpHi ra3u B OCHOBHOMY BUKOPHCTOBYIOTHCSI B CHCTEMAaxX aBTOMAaTH-
YHOTO MOXKEXKOTACIHHS, K1 NepeadayaroTh 00’ €MHMM cociO raciHHsA. 3po3yMiio,
10 WIBUIKICTH JIKBIAALIi 3aropaHHs Oyne 3ajiekaTd BlJ ra3000MiHY B MpUMI-
IIE€HHI1, TOOTO KUJIBKOCTI Ta MICIIO PO3TAllyBaHHsS BEHTWISALIMHUX OTBOPIB, HE
3aKpPUTHX JBEpEH, BIKOH TOIIO. JlOCTHIIKEHHS B I[bOMY HAIIPSIMKY, SIK B YKpaiHl
Ta 1 B CBIT1 Maibke HE MPOBOJASTHCS, TOMY METa IaHOi POOOTH € aKTyaIbHOIO.

JInst mociiKeHHsT BIUIMBY ra3000MiHY Ha €(EKTHUBHICTh Ta HIBUIKICTb
MPUIIMHEHHS TOPIHHS OyJO po3po0JIeHO YCTaHOBKY (puc. 1), kamepa AKoi IMITye
peanbHe MPUMIILIEHHS.

7

Puc. 1. YcranoBka s 10CJHiI7KeHHs] IPUIIMHEHHS] TOPiHHA MeToA0M uiermMa-
TU3alii (a); KOHCTPYKTUBHA cxeMa yCTaHOBKHU (0): 1 — emHuicTh 3 urermaTruszaropom
i THCKOM; 2 — BeHTWJIb; 3 — THYYKHH TPyOONpoBia; 4 — oTBIp IS IPUTOKY NOBITPS
i3 3acyBKo10, 5 — penykTOp; 6 — ropwoya pe4oBuHa; / — OTBip 1S BiIBOAY NMPOAYKTIB
ropiHus; 8 — narumMk Temmneparypu; 9 — izoiaboBaHa kamepa; 10 — TepmocTiiike CKJI0;
11 — expan; 12 — poramerp.
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JocnimkenHs: 0yn0 IpoBeASHO NMPU MIBUAKOCTAX MOJadi JIOKCUAY BYTJIe-
o piBanM 60, 80 ta 100 1/xB.

Pe3ynpTaTi mpoBeneHNX JOCIIKEHB MIPEACTaBICHO Ha Tpadiky (puc. 2). 3
HUX BUJHO, IO MPHUIHHEHHS TOPIHHA NMPHU 3aKPUTHUX BEHTWIALIMHUX OTBOpax
(pexum razoodminy Ne 1) BinOyBaeTbcs MIBHAIIE HIX MPHU BIIKPUTUX OTBOPAx
(pexum razooOMiny Ne 2). Tak mpu MIBUAKOCTI MOAa4i JIOKCUHY BYTJICIIO PiBHIN
40 n/xB. 11e BimOyBa€eThcs Ha 4 ¢ MIBU/IIE, 10 OibIe Hik Ha 40 % mBuIIe; Mpu
HIBUAKOCTI ToJIavl IOKCUHY BYTJIEIto piBHIM 60 71/XB. 11e BinOyBaeThes Ha 3,5 C
mIBUALIE, 0 Oimbine HK Ha 35 % mBHIIE; TpU MBHUIKOCTI MOAAYl JIOKCUHY
ByrIemto piBHiK 80 1/XB. e BimOyBaeThes Ha 3,3 ¢ mBHAYE, IO OLTBIIE HIK Ha
35 % mBuIIe; MPU MIBUAKOCTI MOJadi MI0KCUHY Byriewto piBHii 100 1/xB. Ha
1,9 ¢, mo OunbIIe HixK Ha 25 % MBUAIIE.
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e P oMM Fa3000MiHY N2 1 e P UM ra3000MiHy Ne 2

Puc. 2. I'padik 3anexnocti yacy (Bix MOMEHTY OYATKY MOAA4i JIOKCHIY BYIJICII0
10 NPUIIMHEHHSA TOPiHHSA) BiJ pe:kuMy razo000MiHy Ta HIBHAKOCTI 10a4i BOTHEracHol pe-
YOBHUHHU.

3 1IbOTO MOKHA 3POOUTH BUCHOBOK, 1110 BIUIMB, KM YMHSTH BIKPUTI BEH-
TUISAIIAHI KaHAIH (JIBepl BIKHA) HA MIBUJAKICTh MPUMUHEHHS TOPIHHS HANHOUIBII
CYTTE€BUM TIPH HU3BKUX IMIBUAKOCTSIX MOJIa4l IHEPTHUX Ta3iB. A TakoX, IO MpHU
30UTBIIIEHH] TIBUIKOCTI HAAXOHKEHHs (hierMaTu3aTopiB B 30HY TOPIHHA 4ac Ta-
CIHHSI 3MCHIITYETHCS.
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BYIIBEJIBHUX KOHCTPYKIINU NPOMUCJIOBUX OB’EKTIB
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1HaL;i0HaJ1bHuL7 VHIgepcumem YusiibHo2o 3axucmy Ykpainu, Xapkie, Ykpaina
2IYpAT «Cmpaxosea xomnanisa « Yuixka», Kuis, Ykpaina

3a 12 micsmiB 2018 poky B YkpaiHi 3apeectpoBano 78 608 moxex. Mate-
pilanbHi BTpaTH BiJx moxex ckiamu 8§ mupa 279 mua 119 tuc. rpa. Ha moxexax
BusiBiieHO 2 009 3arubnux monaeid, y Tomy uucii 47 aiteil. B cepennboMy moaHs
BUHUKAJIO 215 MOXKekK, BOTHEM 3HUIIYBAJIOCH 00 MOMIKOIKYyBasioch 70 OyaiBesnb
1 ciopyJ.

10622,3
m2019 m@2018

8198,0

95915

1902 1967

KiabkicTh noskesr Marepiaabhi Sarnuyao awaeit Tpasmosano iojeit
BTPATH, MJIH IPH.  YHACTIOK NO/Ke/R HA MO/Re/RAX

Puc. 1. IlokasHuKH, M0 XapaKTePH3YIOTh CTaH 3 IOXKeKaMH B Jep:kaBi 3a 12
MmicsniB 2019 poky, nopiBHsAHO 3 aHAJIOTiYHUM nepiogom 2018 poky

TexHoreHH1 HeOe3MeKH, sIKl MPOSBISIOTHCS MPHU aBapisiX 4M KaracTpodax
Ha TMOTEHINIMHO HeOe3IeyHnX 00’€KTax 1 00’€KTaxX ITMJABHIIEHOI HEOES3IEKH, €
HalOIbII HEOE3MEUHUMH 1 MICTATh Yy cO01 3arpo3y ISl )KUTTA 1 AISUIBHOCTI JIIO-
JIMHU, TIPUPOJHOTO CepeoBHUIIa a00 3/1aTHI 1i CTBOPUTU BHACIIIOK MMOBIPHOTO
BUOYXY, MOKEXKI1, 3aTOIJIEHHS, 3a0pyAHEHHSI HABKOJMIIHHOTO CEPEIOBULIA.

3abe3neueHHsT O€3MEKM Ta 3aXUCTY HAceJeHHs, 00 €KTIB €KOHOMIKU BiJl
HETaTUBHUX HACJIJKIB HaJ3BUYAWHHUX CUTYyaIlld PI3HOTO MOXOMKEHHS MOBUHHO
PO3TIISAAATUCH SIK HEBIJ €MHA YacTHHA JIEPKaBHOI MOJITUKU y cdepl HalllOHATb-
HO1 O€3MeKHu 1 JIepKaBHOro OyIBHUIITBA, K OJHA 3 HAWOUIbII BOXKIUBUX (yHK-
1A TISUTBHOCTI IIEHTPaJIbHUX OpPTraHiB JIep>KaBHOI BUKOHABYOT BJIaIH.

B pe3ynbraTi TEXHOreHHMX aBapii 4YM  KatacTpod  CKIaJAAEThCS
HaJ3BUYAHA CHTYyaIlis, PANTOBE BUHUKHEHHS $KOI MPHU3BOAWTH JI0 3HAYHHX
JIONCHKUX BTPAT UM YPAKCHHS JIIOCH, COIIabHO — €KOJOTIYHUX 1 EKOHOMIYHUX
30UTKIB, HEOOXIHOCTI 3aXWMCTy JIIOAEH BIA MIKIIIMBOI il 171 370pOB S
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OTPYHHUX, pPaJIOAKTUBHUX pPEYOBHMH, OakTepiil, TPaBMYIOUU 1 MCHUXOTEHHUX
(akTOpiB, MPOBENEHHS PATYBAJIbHUX, HEBIAKIAAHUX MEIUYHUX 1 €BaKyallllHHUX
3aXO0JI1B, JIKBiJaIll HEraTUBHUX HACJIJIKIB, K1 CKJIAIHCS.

[TpoGnema crpaifoBaHHa KOHCTPYKIHM, CIOPY/ 1 MallvH, 3 SKOI CTHUKa-
I0TbCA BCl KpaiHu, JJ1s1 YKpaiHu HaOyBae 0COOJIMBOTO 3HAUEHHS Yepe3 CKIIaTHUM
eKOHOMIUHUN Ta (iHaHcoBuil cTaH. OcoOnuBOi yBarum HaOyBalOTh MUTaHHS
YIOPaBIiHHS €KCIUTyaTalliifHOI0 HAIIWHICTIO Ta JTIOBIOBIYHICTIO 00'€KTIB HUIIXOM
BHU3HAUEHHS IXHBOTO TEXHIYHOTO CTaHY Ta 3aJIMILIKOBOTO PECypCy.

PexoncTpykilis 00'€KTiB OyAb-SIKOTO MPHU3HAYEHHS MOXE OyTH 3AiiiCHEHa
TITBKY HA OCHOBI BceOiYHOTO aHami3y. [Ipu niboMy moBHHHI OyTH BpaxoBaHi: pe-
aNbHUN CcTaH OYJiBEIbHUX KOHCTPYKIIiM; MPOTHO3 MOXIUBUX OCIIaHb IPYHTIB
a00 BIUTUBIB BUCOKHX TEMIIEPATYp; Pe3yIbTaTH PO3pPaxXyHKIB KOHCTPYKIIiil 3a po-
3paxyHKOBHMH CXEMaMHU, 1[0 HAUMOBHIIIIE BPaXOBYIOTh clieln(iKy iXHbO1 aedo-
pmarii. CygacHi 00YMCIIIOBaJIbHI KOMILIEKCH JAlOTh MOXIJIUBICTh BUKOHATH PO3-
paxyHKH OyJlb — AKUX KOHCTPYKIIII 3a YMOB HasiBHOCTI 1H(opMallli mpo XxapakTe-
PUCTUKH MaTepiaiB.

Han3BuuaiiHi cutyanii Ha TPOMHCIOBUX 00'€KTax, MOB'A3aH1 31 30LIbLIEH-
HSAM HaBaHTAXXEHHS (HAIMpPUKIIAJ, aBapiiiHl BUOYXU), MOXYTh MPU3BOJUTU 10
3HaYHUX Aedopmarliil OyaiBenbHUX KOHCTpYKLii. L1 nedopmariii He 000B'I3KOBO
OPU3BOJATH JI0 X 00BaJIeHb, IPOTE 3HWKYIOTh HECYUy 3/aTHICTh. KpiM Toro, Ha-
CJIIIKOM aBapidHUX BUOYXIB € TMOXKEXKI, sIKI TAKOXK BIUIMBAIOTH HA HECydy 3/1aT-
HICTh KOHCTPYKIIH. OCKUIBKM Ha MPOMHUCIOBUX O0'€KTax aBapiiiHi BHOYXH, IO
CYIIPOBOJUKYIOTbCS BUHUKHEHHSM IIICIS HHUX TMOXEX, AyXKe WMOBIPHI, TO BH-
BUYEHHSI 0COOJIMBOCTEN MOBEIIHKH OyAIBETbHUX KOHCTPYKIIIN B IIUX YMOBaX € aK-
TyaasHuM [1].

VY pobori [2] mpoBeaeHO MOACITIOBAHHS JOCHIDKCHHS BIIACTUBOCTEH 3aTi-
300€TOHHUX KOHCTPYKIIMHHUX €JIEMEHTIB MPU BUCOKOTEMIIEPATYpPHHUX BILIUBAX.
Tepmiunuii aHami3 3M1MCHIOBABCS 3a JOMOMOTOI0 YHCEITHLHOTO MOJCITIOBAHHS 3
BukopuctanusMm nakety ABAQUS. 3xilficHeHo MOpIBHAHHS pe3yJIbTaTiB JOCIi-
JDKEHb 3 ypaxyBaHHSIM BIUIMBY TPAHUYHUX YMOB, TOOTO TeMIEpaTypH, KOHBEKITIi
Ta BUIPOMIHIOBaHHS. 3MEHIIEHHS PO301’KHOCTI MK MOJICIIIOBAHHSIM Ta €KCIie-
PUMEHTAJILHUMU PE3yJIbTaTaMU CIIOCTEPIrajaocs Mpu BUKOPUCTAHHI TeTuiodi3uy-
HUX XapakTEePUCTHK 3rigHO 3 (popmymoBanHsM B Eurocode2, mo BpaxoByBayio
BMICT BOJIOTH.

VY poborti [3] npoaHanizoBaHO pyiHYBaHHS 3a711300€TOHHUX KOJIOH IICIIS
BIJIUBY BHCOKHX TEMIIEpaTyp 3a PI3HUX TeMIlepaTypHUX pexumiB. [lpu oI
HaJIHOCTI HEOOX1/THO BPaXOBYBAaTU PEAIbHUIN TEMIIEPATYPHUIN PEKUM.

VY pobori [4] mocmimKkeHO CTaH Ta MEPCIEKTUBH JOCITIKCHHS BOTHECTIH-
KOCTI 3a11300€TOHHUX KOJIOH. [IpoBeieH0 KOMITJIEKCHHI aHali3 BIIHOCHO TPaHHU-
YHOT HECY4Oi 3/IaTHOCTI Ta MEXaHIYHO1 IMOBEAIHKM KOJIOH Mij Yac Ta MicJis a1l BU-
cokux temmeparyp. [IpoBeeHO cTaTUCTUYHUN aHami3 3 METOI BHUSBIICHHS pi3-
HUX (paKTOpPIB BIUIMBY, BKJIKOYAIOUU TEMIIEPATYpPY, CIIOCIO 00irpiBy, miomry 1 ¢o-
pMy TIONEPEYHOro MNepepi3y, MILHICTh OETOHYy, KOe(IillEHT OChOBOIO HaBaHTa-
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KEHHSI ¥ eKCIICHTPHUCHUTET MPUKIIAJaHHsd HaBaHTAXXCHHS, TIO3I0BXKHIO apMaTypy,
THYYKICTh Ta YMOBH 3aKPITUICHHS KPaiB KOJIOHH.

PobGoTa [5] y3arambHmIIa JOCIIKCHHS 1HXXCHEPHOI OILIHKUA CTYICHS TEM-
MEepaTypHOTO TOLIKOKEHHS 3a11300€TOHHUX KOHCTpYKIiH. [loxkexa BrmBana
Ha YaCTUHY 3aJ11300€TOHHOI KOHCTPYKIIii i TTOMITHO TIOIIKOIMJIa HECYdy 30BHIIII-
HI0O (YHIAMEHTHY CTiHYy. [H)KEHEpHa OIliHKa TOMIKOKEHOI CTIHM BKJIFOYAJIa eTall
HEPYWHIBHOTO OIIIHIOBAHHSI, IO CKJIAJIaBCs 3 YJIbTPa3BYKOBOTO TECTYBaHHS, 1
PYHHIBHOTO BUIPOOYBaHHS OCTOHHHX 3Pa3KiB, sIKi OyJIO BHAAJICHO 3 MOIIKOIKE-
HOT CTIHKH.

Pi3HOpiaHICT (DI3UKO — MEXaHIYHUX BJIACTUBOCTEH MaTepiaiiB, IO CKJa-
JAr0Th 3a11300€TOH, TPU BUCOKUX TEMIIEpaTypax MPU3BOJIUTH 0 PI3HUX TeMIIe-
paTypHHUX Aedopmariiif, TOpYyIIyIOThCS B3a€MO3B’SI3KH MK OKPEMHUMH KOMIIOHE-
HTaMu. baratomniaHoBICTh 3MiH, IO BiIOYBAIOTHCSA, POOUTH MPAKTUIHO HEMOXK-
JUBUM aHAJTITUYHUMA OMKMC HANpPYKEHO — Ae(OPMOBAHOIO CTaHY 3aJ11300€TOHHUX
KOHCTPYKILiH [6].

JIOBOAMTHCSI BIABATUCS IO E€KCIEPUMEHTAIBHUX MOCHipKeHb. OmHak 1l
pe3yabTaTH, K MPaBUIIO, MAIOTh BEJIUKUN PO3KUJI 3HAYEHb 1 3aJI€KaTh Bij Oe3idi
¢dakTopiB. Tomy notpiOHa Bepudikamis JaHUX ekcrnepuMeHnTty. HaiOupm nepc-
MEKTUBHUM ILIAXOM IS 11 MPOBEAECHHS € KOMIT FOTEPHE MOJICIIFOBAHHS KOHCTPY-
KI[1 MPU CHJIOBUX Ta BUCOKOTEMIIEPATYpHUX BIUIMBAX, SIKE MOKHAa BUKOHATU B
PSIl CydacHUX CKIHYEHHO — eJIeMEHTHUX nporpam. OJIHI€I0 3 TaKUX Mporpam 00-
pano nakeT ANSYS.

Cy4acHi METOUKH BUMPOOYBaHb 3a11300€TOHHUX KOHCTPYKIIiM Ha BOTHE-
CTIMKICTh HE BUMAraloTb OTPUMaHHS MOOIYHUX JTAHUX, K1 XapaKTEPU3YIOTh TeX-
HIYHUW CTaH KOHCTPYKIM Micis BUMpoOyBaHb. BumpoOyBaHHS Ha BOTHECTIMH-
KICTh 3aJ11300€TOHHUX KOHCTPYKIIIH 13 pi3HUX OETOHIB 13 BUBHAYEHHSAM JOJATKO-
BHUX TapameTpiB (MIITHOCTI MaTepiaiiB 10 BUIPOOYBaHb 1 MICIS BUMPOOYBAHB)
JI03BOJIHIIA O OTPUMATH E€KCIIEPUMEHTAIbHY 0a3y JaHuX, sika O crpusiyia po3pooI
PO3pPaxyHKOBHUX METO/IIB OLIHIOBAaHHS BOTHECTIMKOCTI B 3aJIEKHOCTI BiJ] 3aCTOCO-
BaHUX MaTepiaiiB.
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B Vkpaini gie monax 1,5 Tuc. moxexo — 1 BUOyxoHeOe3MeyHUX 00’ €KTIB,
Ha SIKUX CKOHIIEHTPOBAHO OJM3bKO 13 MITH. TOH TBEPAMX 1 PIAKUX HEOE3MEUHUX
pedoBuH. Lle 00’ ekTH, Ha IKUX BUPOOISIOTHCS, 30€pIraloThCs 1 TPAHCIOPTYIOTHCS
BHOYXO — 1 MMOXKEKOHEOE3MEUHI PEYOBHHH.

Ha minmpuemctBax HadTOra3oBumI00yBHOI ramysi, 1€ BUKOPHCTOBYIOTHCS
CKparuieHl BYIJIEBOAHEBI r'a3d B TEXHOJOTIYHHMX IPOLIECAX, MOXKYThb BUHUKATU
Haa3BUYaiiHi cutyanii [1] TexHOoreHHi aBapii NPU3BOAUTH 10 COTEHb JIOACHKUX
xepTB. OcHOBHa HeOe3neka — 11e BUOyXOoHeOe3MeuyHuil BIUIMB Ha 00’ €KTH, KU
MOK€ MPU3BECTH /0 MACIITAOHOTO PYWHYBaHHS, MOB’SI3aHOTO 3 «BHYTPIIIHIM
BUOyxom». Lle mpu3BOIUTE 10 BUKUY FOPIOYUX PEYOBUH (ra3y, HAQTH TOLIO) Yy
3aKpUTI a00 HaIMiB3aKpUTI MPUMIIIECHHS 13 3arOpsIHHSAM MOBITPSHUX T'a30BUX CY-
MILIEH.

Puc. 1. BuOyx cupoi Hagptu. I'pynens 2005. Baﬂcq)i.n, AHI i,

Cepiio3He 3aHETNOKOEHHS B YKpaiHl BUKIMKAIOTh CKIIAIU 3 MaJbHUM, PO3-
MOBCIOJIKEHICTh O€H30 — 1 ra3o3anpaBHUX CTaHIIM, IUpoKa Mepexa HadTo — 1
ra3onpoBO/IiB, aBapii Ha AKUX BAXKKO MepeadayuTH 1 yCyBaTu.
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S R S A e (N
Puc. 2. Buoyx nuiy. Jlroruii 2008 Jxopmxxus, CLIHA

[Ipy mpoekTyBaHHI KOHCTPYKIIiH, 110 MPOTUAIIOTh HAaBAaHTAXXEHHIO BUOY-
XOM, PIIICHHS MTPUHUMAIOTHCS B YMOBAX BEJIMKOT HEBH3HAYEHOCTI, 10 MOXKE TIPH-
3BECTH JIO KIHIICBOTO PU3UKY IEPEBUIIICHHS TPAHUYHHUX CTaHIB KOHCTPYKIH [2].
HacnpaBni koeditieHT Oe3neku st BAOYyx00e3Me4H0i KOHCTPYKIii, po3p00JIeHO1
BIAMIOBITHO 10 CY4aCHOI MPaKTUKH, HEB1JOMUM.

Konu cunbHuit BUOYX B1OYBA€THCS PanTOBO, a MOTIM BUOYXOBa XBWUJIA 3
HAJTMIIIKOBUM THCKOM BHUINTOBXYETHCS YK€ IMIBHUIKO, KOHCTPYKTUBHA CHCTEMa
o013y, 6€3yMOBHO, MIATPUMYE JUHAMIYHY PEaKIIiio, 1110 MOXKE IIPU3BECTH JI0 il
CEpHO3HOr0 TMOUIKOMKEHHSI, HaBITh pyHHYBaHHsA. ToMy MeXaHIYHY MOBEIIHKY
MarepiaiiB Ta €JIEMEHTIB CJil NEPEBIPATH MPHU IBUIKICHOMY HAaBaHTAKEHHI. B
nocmimkenHi [3] mpencTaBieHo MeXaHIYHY MOBEAIHKY, BKJIIOUAIOYM KPUBY Ha-
npy>KeHHs Ta nedopmariii, MIITHICT, Ta MOAYJb MPYKHOCTI, a TAaKOX HaBEICHO
JesIK1 pO3paxyHKH.

B po6ori [4] BUCBIT/IIOIOTBCS aCTIEKTU aHAJI3Y Ta MPOEKTYBaHHS Oy/iBEb,
10 Mi/IIaf0ThCS BIUIUBY BHOYXY Ta mokexi. lle noBinHuk, sikuii mictuth 10 rmas
13 IMUPOKUM MIKHAPOJIHUM JNOCB1IOM. ONUCYETHCS TPUBUMIPHA TEXHIKA KiHIIE-
BHX 1 IUCKPETHUX CJIICMCHTIB.

[Ipu obGctexxkeHHi OyaIBENbHUX O0'€KTIB, SIKI MOCTPAXAAId B PE3YNbTATi
aBapiiHUX BUOYXIB, 4YaCTO BUHUKAE HEOOXITHICTH MOSICHEHHS MPUYUH BUIUMUX
MOIIKO/I>KEHb OyAiBEIbHUX KOHCTPYKIIiH [5, 6]. Y nmpomucnoBux OymiBiIsaxX 3 mij-
BUIIIEHOIO BHOYXO — 1 MOXEXKOHEOE3MEUHICTIO, K MPaBUJIO OCHOBHA yBara mpu
NPOEKTYBaHHI MPHUAINAETHCA BUPOOHUUMX TIPUMIIIIEHB. IX OCHAIIYIOTh JErKOCKH-
JTHUMU KOHCTPYKIIISIMH, SIKUMH HaW4acCTIIIe CIy»aTh BIKOHHI Ta JIBEPHI TIPOPI3H.
VY pasi aBapiitHoro BUOyXy yAapHa XBWJIS PYHHYE JIETKOCKUAHI KOHCTPYKIIi, 1
HAJIMIIKOBUIM TUCK Y MPUMILICHHI IBUAKO 3MEHIITyeThcsl. KOHCTpyKIii B Takux
MPUMIIIIEHHSX PO3PAaXOBYIOTh TAKOK Ha MOYKJIMBHUI BIUTHB BUOYXY.

[IpeBeHTHBHI 3aX0u JIs 3HMKCHHS HETaTUBHHMX HACHIAKIB BHOYXY 10
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MPUMHATHOTO PIBHSL:

— IPUCTPOT 3MEHIIIEHHS BUOYXY (KJIanmaHu TUCKY);

— BUOYXOMO/1aBJICHHS (CUCTEMU TaciHH);

— BUOYX03axuIIeHI KOHCTPYKIIi (CTIHKI 0 TUCKY);

— 3an00IraHHs MOMIMPEHHIO BUOYXY (CHCTEMH 130JIS1111).

Y BUOYXOTpUBKUX OY/iBISX MOBMHHA OyTH BUKIIIOUYEHA MOXJIMBICTH PYi-
HYBaHHS OCHOBHHMX HECYYHUX 1 3aXHIIAI0YMX KOHCTPYKIiH. JlOMyCKarOThCs MOII-
KOJ[KEHHST KOHCTPYKIIiH, 1110 HE BIUIMBAIOTH HA iX MIITHICTh Ta CTIAKICTb.
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An effective emergency response to the accidents and evacuation of the
affected area is the foundation for saving and protecting people's lives. The
CBRNE (chemical, biological, radiological, nuclear, and explosive), natural, and
human caused threats and accidents are still urgent at present (hazard from a
nuclear reactor, collapse of buildings and structures, leaks of flammable or toxic
materials, terrorist attacks). Dangerous CBRNE accidents do not occur often and
usually are quite rare; however, the civil protection system always has to be ready
for a rapid response [1].

CBRNE incidents represent highly dynamic situations that need quick
assessment and decision making under the pressure of great responsibility and
time limits. These circumstances lead to the specific requirements of emergency
personnel — they should possess enormous specialist expertise that is mainly
based on vast experience. In this context different IT tools are very helpful and
used to assist the decision making processes through modelling to calculate
hazardous impacts.

Currently, a hazard modeling software (ALOHA, HAMS - GPS,
EINSATZASSISTENT, MET) is used for determination of so — called "danger
zones" or "affected areas" depending on the consequence analysis and the
calculation of hazardous effects (flammability, heat radiation, over pressure and
toxicity) [2 — 5].

But the feasibility of using those calculation models is reduced quite often.
For example, expert models of pressure and heat effects could be only available
to special — purpose detachments (e.g. emergency response teams) or for the
assessment of industrial incidents and are not sufficiently fast and easy to apply
in applications. CFD simulation for determination of hazard effects and their
distribution requires too much computational effort and time and is very sensitive
to the validity of input data. This method becomes more complicated if an
emergency occurs in an urban environment, where the amount of data increases
essentially and need to consider the endangerment of people or objects appears.

The above mentioned indicates the necessity of a new tool development to
quickly provide a decision — maker with valuable real — time information in the
first minutes of the accident and predict the sequence of events as taken
Immediate actions will often establish the character of the overall response [6].
As a result, the question arises: “What happens in an event in the next few

................................................................................................................................................................
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minutes, who and how many will be affected, where is a focus and what
resources are required?”. And to answer this question the work is carried out
within the ERIMAPS project.

A completely new approach is to be implemented for developing an
omnidirectional real — time risk map. The main feature is to combine data from
these main sources: (1) impact models calculation (heat effects, explosion
pressures, and toxic effects); (2) GIS — geographic information systems (urban
environment description and demographic data); (3) meteorological data sources
(atmospheric information: temperature, wind, relative humidity, etc.); (4) sources
of possible people’s presence and distribution in the emergency zone (Internet
and on — line services, apps for smartphones and tablets, social media) to get the
basis for creating a system that can display the situation in a risk — map form.

The first part of the research is concerned with the vulnerability analysis
for humans and structures. Assessed scenarios of hazardous events contain the
release of a toxic or flammable substance which either evaporates, ignites and/or
explodes. The occurring toxicity, heat radiation and/or blast wave are likely to
have harmful effects on people and facilities. Depending on different possible
grades of the expected injuries and damage severeness respective risk zones are
defined. In this case the following hazardous parameters are considered: heat
radiation (kW/m?), thermal dose (kJ/m?), overpressure (kPa) and toxic
concentration (ppm or mg/m?).

In the second part of the work suitable models for the estimation of damage
effects are determined. Because of the time and computing power restrictions it is
decided to simplify available calculation models used for the assessment of
industrial accidents. The other pursued goal is to decrease the number of the input
parameters as there are always questions on their accuracy or availability. As a
result, a group of the necessary factors for each hazardous scenario was formed.
For example, for a BLEVE (Boiling Liquid Expanding Vapour Explosion) case,
those parameters include: substance and its phase; distance from the explosion
(m); ambient temperature (K) and relative humidity (%); initial temperature (K);
total substance amount, e.g. mass (kg), volume (m®), maximum released volume
(m®), tank/vessel volume (m® or fraction of the tank filled (%). Proposed
calculation models are mainly based on the Yellow Book [7] formulas, but in
terms of getting reliable results for accident impact analysis they were compared
to and complemented by input from other literature sources.

Consolidation of the obtained results creates the foundation for integrating
the technology into existing information and decision support systems not only to
summarize data, but also to prepare them in such a way that the focal points of
application can be determined directly on the basis of the calculation results.
Currently, systems of this kind are not in use and for this reason require more
detailed research in several domains.
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PE3YJIBTATHU BUIIPOBYBAHD 3PA3KIB ®PAI'MEHTIB
JAEPEB'SIHUX BAJIOK 3A CTAHAAPTHUM TEMIIEPATYPHUM
PEXKUMOM

Ilo3ocee C.B., 0.m.1., npog.
3maza M.I., ao rouxm
3maza A.B., k.m.n.
Yepracokuii incmumym nodjcedcroi o6eznexu imeni I epoie Yoproouns Hayionanornoco yHisep-
cumemy YyugibHo2o saxucmy Ykpainu, Yepkacu, Ykpaina

[IpoGnema BITHOCUTHCS 10 HAWAKTYyaJIbHIIIUX OCKIIBKHA CHOTOJICHHS K-
Ty€ HEOOXIHICTh Y BUKOPHCTAHHI HATypaJbHUX MaTepiajiiB OyAiBeIbHUX MaTe-
plajiB Takux sIK JIepeBUHA Ta BUpoOH 3 Hei. Cxoxka npobiematuka pparmeHTap-
HO BHCBITIIIOBajacsi y IOCHKEHHsAX [1—4] chig 3a3HauuTH, 110 B IUX JOCIHI-
JOKEHHSAX HE PO3TIIAaUCS OCOOJIMBOCTI JIEpEB’sTHUX OalloK 3 BOTHE3aXHCHUM
OOJUITIOBaHHSM, a caM€ BOTHE3axUCHOIO (haHeporo. | Tomy HayKoBi JOCITIIKEH-
Hs1, CIIPSIMOBAHI Ha PO3KPUTTS MUTAaHHS BOTHECTIMKOCTI I€pEB’IHUX OaloK 3 BOT-
HE3aXHWCHUM OOJIMITFOBAHHSM, 3TAIIAIOTHCS AKTyaTbHAUMH.

Meska BOTHECTIMKOCTI, SIKii MOBUHHI 33J0BOJIGHSATH JepeB’siHa Oanka BU3HA-
YaeThCsl BUXOJITUHU 13 HE0OXITHOTO cTyreHi BorHecTiiikocTi (CB) Oymisimi [S].

Tak sik, 1epeBHHA BITHOCUTHCS /10 TOPIOYUX MaTeplajiB, y IepKaBHUX Oy-
JIBENbHUX HOpMax [5] BKazaHo, 110 y OyJAMHKax JepeB’siHI €JIEMEHTH TOPUIITHUX
MOKPUTTIB (KPOKBH, JaTH, OAJIKH), Ta IEPEKPUTTS MOBUHHI 00pOOIsSTUCS 3aco0a-
MU BOTHE3aXHCTY, 5Kl 3a0€31euyroTh | rpymy BorHe3axucHoi e(peKTUBHOCTI 3Tij-
Ho 3 'OCT 16363 [6].

Tak, moOmMpeHHsT TOMyM’sl TIO0 JEPEeB’sHIM KOHCTPYKIIT MPHU3BOAUTH 0
3MIHM T€OMETPUYHHUX PO3MIPIB B KOHCTPYKIIi (BUTOpSIHHS Ta OOBYIJIFOBAHHS),
MPOTE KOHCTPYKIIiSI TPUBAIMN Yac 1e 30epirae Hecyuy 3/1aTHICTb 1 TUTBKH T10 J0-
CSTHEHH1 KPUTUYHOTO NEePETHHY B11I0yBa€ThCA ii JehopMyBaHHS 1 OOBaJICHHS.

Bignosigno no [3] mig vac NPOBE/ICHHS BUMPOOYBAHHS CPEIHHOOO’ €MHA
TeMriepatypa B 1eui Tr MOBUHHA 3MIHIOBATHUCS 3a CTAaHAAPTHUM TEMIIEpATypPHUM
PEKUMOM, SIKUI BU3HAYA€THCS 3aliekHICTIO (1).

TemmnepaTypHUil peKUM TOXKEXKI HA CTadil PO3BUTKY BHPAXKAETHCS TAKOIO
dhopmyioro:

T,=T,+345-1g(8t +1), (1)

ne t — yac cTaHmapTHOTO BOTHEBOIO BUIPOOYBaHHS, XB.; T — MOYaTKOBA TeMIIe-
patypa cepenosuia, °C; To~ 20 °C; T — TemnepaTypa y BOTHEBIH Kamepl ycTa-
HOBKH JIJI1 BU3HAYEHHST MEK BOTHECTIHKOCTI KOHCTPYKIIIHA B 3aJICKHOCTI BIJ] 4acy
t crangapTHOrO BUNPOOYBAHHS.

BorueBi BumpoOyBaHHS TPOBOAMINCS B TOCTIJOBHOCTI 3 MPOTPaMOIO
EKCIIEpUMEHTAILHUX JOCTIDKeHb, IO HaBelAeHI B Tabn. 1 Ta oTpumani
TeMIlepaTypHi MOKa3HUKK Oynu noOynoBaHi Ha rpadikax 15 xB., 30 xB, Ta 60 XB
BunpoOyBanb. Ha pucynky 1 mokazani rpadiku 60 XBUIMHUX BOTHEBHUX
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BUNMPOOYBaHbh 3pa3KiB JEPEBSIHUX OaJIOK 3 OOJUIIOBAHHSM BOTHE3aXHCHOIO
daneporo B 10 MM. Ta 20MM.

Ta0a. 1. Homenkyatypa 3pa3kiB — (pparmMeHTiB 1Jis1 BUNIPOOYBaHb

Neri/mm Howmep Bun Boruesaxucry 3pas3kis Yac
3pa3ka ¢dbparMeHTiB AepeB'sHUX 0aIok BUIIPOOYBAHb B
XBUJIMHAX
1 1.1.-1.3. Bornesaxucue oonumrosanasg 10MMm 15
2 2.1.-2.3. Boruesaxucue o0nuirosanas 20MM 15
3 3.1.-3.3. Be3 BoruesaxucHoro oOJIHUIFOBaAHHS 15
4 14.-1.6. Boruesaxucue oonmnroBanas 10Mm 30
5 2.4.-2.6. Boruesaxucue oonmnroBanas 20MMm 30
6 3.4.-3.6. Be3 BoruesaxucHoro oOJIUIFOBAaHHS 30
7 1.7.-1.9. Boruesaxucue oonmmnroBanas 10Mm 60
8 2.7.-2.9. Boruesaxucue oonmnroBanas 20MMm 60
9 3.7.-3.9. Be3 BoraesaxmucHoro oOJIUIFOBAHHS 60
Tt
1
1
1
i ]
of ;
| poo0ggbapreesd M ?i ui(w:f::. ay Ao’ow o
reppetdtd ”icf“ia?.{i;HH:HHi.Hm i [ " Wvowwg‘;33233:3:2:Lb::;:;“"‘“ii"'
e i b L iaiend | ‘ :
0 il L) tm n 4 |5
Puc. 1. I'pagiku 60 XBHIMHHMX BOTHeBMX BHNPOOYBaHb: 1 — cTaHaapTHa

TeMIepaTypHa KpuBa; 2 — cepeHE 3HAYEHHS TePMONAPH IS BU3HAYEHHSI PEXKUMY TeM-
nepaTypM B YCTaHOBLI; 3 — cepeHE 3HAYEHHS NepuIol TepMonapu; 4 — cepeHE 3HAYCHHS
APYrol TepMoONapHu; S — cepeHE 3HAYCHHs TPETHOI TEPMONAPH; a) 3pA3KH 3 OJJHMM IIAPOM
10 mm; 0) 3pa3ku 3 ogHUM mIapoM 20 Mm.
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METO/] IPEJYIPEKIEHUS YPE3BBIYAMHBIX CUTY ALIMIA
TEXHOTEHHOT'O XAPAKTEPA HA OCHOBE TEKYIIEN
KOPPEJSIHMOHHOM PASMEPHOCTHU COCTOSIHUS T'A30BO
CPE/JIbI B IOMEIIEHUSIX OFBEKTA

Ilocnenos b.b., 0.m.1., npog., 6eo. H.c.
Anoponoe B.A., 0.m.H., npogh. npopexmop
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Menewenxo P.I'., k.m.n., ooy. kagp.
Camoiinoe M.A., a0vionkm
Hayuonanvholil ynusepcumem epaxicoanckou 3awumsel Ykpaunwl, Xapvros, Yekpauna

[Ipenynpexnenne  upesBbuaiiHbix  cuTyauuid  (YC)  TeXHOTEHHOro
XapakTepa Ha OOBEKTaX TMO3BOJIIET MAaKCUMAJIbHO  CHU3UTh  PHUCKHU
Bo3HMKHOBeHUss YC, pasMepsl BO3MOXHBIX MAaTE€pUAIbHBIX NOTEPh U
pa3pylieHHii OOBEKTOB, a Takke THOenb OOCIYKMBAIOIIEr0 MepcoHaia.
MupoBoro onsIT B cdepe 3ammtbl 0T YC CBHIETENBCTBYET, YTO 3aTpaThl Ha
npeaynpexaenne YC  oka3pIBalOTCA  3HAYMTENBHO  HWXKE  3aTpar Ha
BoccTaHOBieHHWe  HaHocumoro UYC  ymep6a. Iloatomy rinaBHBIM B
npeaynpexaeHnn YC TEXHOr€HHOro XapakTepa ABISIETCS 00ECIIeUeHHE PAaHHETO
BBISIBJICHHS BO3MOYKHBIX yIrpo3 Ha OOBEKTaX € LENbI0 MPUHITHS HEOOXOIUMBIX
YIPABICHYECKUX PEIICHUM.

N3BectHO, uTO OO0JBIIMHCTBO UYC TEXHOTEHHOIO XapakTepa CBsi3aHa C
OMACHBIMM COCTOSIHUSMU JKCIUTyaTUPYEMOTO OOOpYyIOBaHHS M arperaTos,
KOTOpbIE€ TNMPUBOIAT K BO3TOpPaHUAM, IEPEPACTAIOLUIMM B II0KAPbI, B3PBIBBI U
paspylieHus, a TaKkKe K MOpakeHHI0 M rudenu mnepcoHana. K HeratuBHbIM
(dakTopam mokapa MPUHSATO OTHOCUTH TOKCUYHBIE MPOAYKTHI TOPEHUS, TIams,
MOBBIIEHHYIO TEMIIEpaTypy, [bIM, a Takxke yrapueiii ra3z [1]. Ilpm stom
3¢ (PEeKTUBHBIM CTIOCOOOM 3alIUThl OOBEKTOB M MIEPCOHANA OT TMOXKapa SIBISETCS
paHHEEe BBIIBICHUE BO3rOpaHUil B moMemieHusax. OIHAKO paHHUE BO3TOpaHUs
XapaKTEPU3YIOTCS HE3HAYMTEIbHBIMUA W3MEHEHUSIMH COCTOSIHUSL Ta30BOM Cpelbl,
a TaK)Ke€ CJIOKHOCTBIO €€ TMHAMHUKHN, MAaCKHPYEMOM JTONOJIHUTEIBHO Pa3JIMYHbIMU
BO3MYLIEHUSMH. DTO O3HAYaeT, YTO peajbHas ra3oBas cpela MOMELICHU Npu
paHHMX BO3TOPAHUAX NPEACTABISAET COOOM CIIOXKHYIO JTUHAMUYECKYIO CHUCTEMY.
[loaToMy 1711 BBISIBICHHS paHHUX BO3TOPaHUM HEOOXOIMMO HCHOIb30BaTh
COBPEMEHHBIE METOJIbl TEOpUU AuHaMuueckux cucrem [2, 3]. Cpeau Hux
MEPCIEKTUBHBIMA OKa3bIBAIOTCSI METOJIbl HEJIMHEHMHOW NWHAMHMKH, OCHOBaHHbBIE
Ha (PaKTATLHOCTH (KOPPEISIIIMOHHON Pa3MEpPHOCTH) BEKTOpa COCTOSIHUI [4].

[leapto paboTel siBIsTAcCh pa3paboTka merona mpenynpexaenus YC
TEXHOT€HHOI'O XapakTepa IyTeM KOHTPOJS TEKyLled KOppEeIsiUuOHHOU
pasmepHocTH (KP) coctosiHmii ra30Bo# cpenibl B TOMEMICHHUSIX 00bEKTa HA OCHOBE
M3MEpPSAEMBIX OMACHBIX (PaKTOPOB.
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B obmem cnygae KP mmpoko HCHOib3yeTCs sl ONPEAEIICHHS MEpBI
CJIOKHOCTH 3aIOJTHEHUS Mpo1ieccoM (a30BOT0 MPOCTPAHCTBA U ABIISETCS HIKHEN
OIICHKOM pasMepHOCcTH Xaycmopda st cTpaHHOro arrtpakrtopa. IlycTh
KOHTPOJIMPYEMOE COCTOSIHUE Ta30BOM CpeAbl B IMPOU3BOJIBHOM IMOMEIIECHUN
00BEKTa XapaKTepu3yeTcs BEKTOPOM Z(t) MpOou3BOJbHOTO pazmepa. KoMnoHeHTsI
ATOr0 BEKTOpPa COCTOSHUSA Z(t) OMpEeNesstoTCS OMacHBIMU (pakTopamMH Ta30BOU
cpensl. OOBIYHO ATO ONMTHYECKAs IUIOTHOCTH JIbIMa, TEMIIepaTypa ra30BON Cpebl
M KOHLEHTpauusi yrapHoro raza. KoMmoHeHThl BekTopa z(t) U3MEpSArOTCsS B
Tekymuii MoMeHT BpemeHu t [5]. CyTh mpemsiaraeMoro MeToJla COCTOUT B
onpenesneann KP cocTosiHMi ra3oBOM Cpeabl B NOMELIEHHWH IO pe3yJbTaram
U3MEpEeHHs] BeKTOpa Z(t) NPOU3BOJBHOIO pa3Mepa. 3aTeM HenpepbIBHAs
TPAEGKTOpUsI COCTOSIHMM, ompejensieMas BEKTOpoM z(t) Ta30BOM cpensl,
3aMEHSAETCA JUCKPETHOW TpaekTropuen, coctosamedn wu3 N Touek {zi},
U3MEPSIEMBIX B JHCKPETHbIE MOMEHTBl BpPEMEHHM B COOTBETCTBYIOLIEM
MHOrOMepHOM (ha30BOM MpOCTpaHCTBE. Jlanee mJisi KaXKa0il TOUKHU 1 TPAaeKTOpUHU
OTPENIeNISICTCS. Pa3HOCTHBIN BEKTOp Xi=zi—zit+l Mexnay 1 u mociegyronmm i+1
COCTOSIHUSIMM BeKTopa cocTosiHui z(t). IloTom mjisi KaXXaoro BeKTOopa Xi
BBIYHCIISICTCS. PACCTOSTHUE Xi—X] MEXIy COOTBETCTBYIOIIMMH BEKTOpaMH Ha
OCHOBE €BKJIUJIOBOW WM MHOW Mepbl * . [Ins oneHku nuHamuku Tekymed KP
OpeiaraeTcsi  BBIUMCIATH  KOppesiiMOHHYt0  QyHkmuto  Cy(r,N,.,t) B

MpSMOYTOJIBHOM  OKHE  (ukcupoBaHHOro pasmepa Nw<<N, Kotopoe
nepeMeniaeTcsl o TPAGKTOPUHU JAUCKPETHO BO BPEMEHHM MO MEpe MOCTYIICHUS
TEKYUIUX JAHHBIX B MOMEHT t (T. €. B peaJbHOM TEMII€ JUCKPETHOTO U3MEpPEHUs
COCTOSIHMM Tra30BOM CpeJibl B IOMEIIEHUH) B COOTBETCTBUU C BBIPAKEHUEM:

1 N, Ny
CUr N D =—5 " S H( =[x =x,..]) 1)
N, = it
rAe r — 3aJaHHas BEJIMYMHA JIOMYCTUMOTO PACCTOSHHUS MEXAYy Hapou

IIPOU3BOJIBHBIX TOYEK TpaekTopun; H(*) — nnnukaropHas ¢pyHkuus XeBucaia.

C yuerom (1) Tekymyto ouenky KP D,(r,N,,t) npemyiaraercst onpeaeisiTh
7utsi GPUKCUPOBAHHOTO OKHAa NW B COOTBETCTBHHM C BBIPOKEHHEM CJIEIYIOLIETO
BUIA:

D,(r,N,,t)=InC,(r,N,,,t)/Inr, mpu r—0. (2)

Ouenka (2), BeruucisieMasi B okHe pazMepa Nw<<N, KOTOpO€ THUCKPETHO
MepEMEIAECTCSI BO BpPEMEHU t BIOJIb TPACKTOPUM COCTOSTHUW Ta30BOMl Cpebl,
aBisiercs Tekymend KP cocrossauii ra3oBoi cpebl B MPOU3BOJIBHBIX IIOMELNICHUSIX
00beKTOB. [laHHAs OIEHKA YMCIEHHO XapaKTEepPU3YEeT CIIOXKHOCTh 3arOJHEHUs
($ha30BOr0 MpOCTPaHCTBA BEKTOPOM MPHUPAIIEHUM COCTOSHUS Ta30BOM Cpenbl B
noMenieHusIx o0bekTa M MoXKeT. B oOmiem ciydae oreHka (2) mo3BOJISET
BBISIBJISITH JIFOOBIE M3MEHEHUSI B COCTOSHUSIX Ta30BOM Cpelbl B MOMEIICHUSX
00BbEKTa M MOXKET pacCMaTPUBATHCS B KaueCTBE COOTBETCTBYIOLIECH MEpPhI IS
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npeaynpexaeanss YC TEXHOTEHHOTO XapakTepa B MOMEMICHUSX OOBEKTOB.
OnHako 4yBCTBUTENIBHOCTH (2) K M3MEHEHUSM B Ta30BOM cpelie 3aBUCUT OT
pasMepa OKHa U crioco0a BeaucieHus HOpMbl B (1).
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MOJAEJIOBAHHSA NPOLECIB TEIIVIOITPOBITHOCTI
Y IIK JIHPA-CAIIP

Pomawkina M. A., k.m.H.
Bbawunceka O.10.
Tomawescokuit A.B.

TOB «JIIPA-CAIIP», Kuis, Ykpaina

[poriec nepeHeceHHs Teria CTAHOBUTh OCOOJIMBUI 1HTEpEC sl Cy4acHOi Ha-
YKH 1 Ma€ BeJMKE MPaKTUYHE 3HAYCHHSI B OY/IIBEJIbHIN Ta 1HIIHX TaTy3sIX MPOMHUCIIO-
BocTl. Hampuknan, mpu po3paxyHKy OropoJuKyBIbHMX KOHCTPYKINA B yMOBax
3MIHHHX TETJIOBUX BIUIMBIB (TEIUIOI30JIAIIIS OYMHKIB, TieueH, TpyOorpoBodiB). Kpim
TOr0, PO3B'A3aHHS 3a/1a4l TEIUIONPOBIIHOCTI € BaKIMBUM €TallOM NPH BU3HAYCHHI
BOTHECTIMKOCTI KOHCTpyKIii. Tak, 3riqHo 3 Eurocode EN 1992 — 1 — 2 (2004) [1] Ta
JCTY —H EN 1991 — 1 —2:2010 [2] yTOYHEHI METOIU PO3PAXYHKY BKJIIOYAIOTh PO-
3paxyHKOBI MOJIEJI Ul BU3HAYEHHS 3POCTaHHS Ta PO3MOAUICHHS TEMIIEpaTypH IO
BCIX €JIEMEHTaX KOHCTPYKIIIi (TEMIOTEXHIYHUHN PO3PaXyHOK).

JInst po3B'si3yBaHHs 3a]1ay TEIUIONPOBIIHOCTI 3aCTOCOBYIOTh aHAJITUYHI Ta
YUCENbHI METOAU. AHAIITUYHI METOAM MOJISITal0Th Y MIAOOPI TAKOTO pIBHSHHSA
Mpolecy, sike 0 3aJ0BOJBHAIO IU(EpPEHIIaTbHOMY PIBHIHHIO TEIUIONPOBIAHOCTI
Ta KpailoBUM yMOBaM. 3 aHAJITUYHUX METO/IB HAYaCTIIIE 3aCTOCOBYIOTHCS Me-
TOAM 1HTErpajbHUX NEPETBOpPEHb (mepeTBOpeHHs XaHkeins, Jlammaca, @yp'e) 1
METOJ JKEPEIL.

Ha choroaHi HaliOUIbII MOIMTUPEHUM YHUCEIBHUM METOJIOM € PO3PaXyHOK 3a
nornomororo Metony ckinueHHux enemeHTiB (MCE, a6o FEM). Monens s 4u-
CEJIbHOTO aHaJ3y MOKE MICTHTH peajbHl JaHl MPO FreOMETPUYHI XapaKTePUCTH-
KM, BJIACTMBOCTI MaTepialiB, TPaHUYHI YMOBH 1 HaJaBaTH MOBHY 1 JAETaJbHY 1H-
dbopmarliro mpo MoJjst TeMIeparyp.

PiBHsAHHS KpallOBOi 3a/1a4l HECTAI[lOHAPHOI TEIUIONPOBIIHOCTI HABEACHO Y

dopmymi (1):

2 2 2
oT oT orT 0T (1)

ne T=T(X, Y,z t) — mone remneparyp B obuacti 2, Ky, Ky, K;; — koedimientn
TCIUIONPOBITHOCTI B HAMPAMKY X, Y, Z BIAMOBIAHO; W = W (X, Y, Z, t) — MOTYXHICTh
TETJIO/KEPEIT BCEPEIMHI TUIa; p — MIIBHICTh MaTepially; ¢ — MUTOMa TETJIOEM-
HICTh Martepiaiy.

Po3B's3aTi maHe piBHAHHA MOXXHAa METOJIOM CKIHYCHHHUX €JIEMEHTIB abo
METOJIOM CKIHYEHHHUX p13HUIb. [Ipy BUKOpUCTaHHI MEPIIOr0 METOAY, KOHCTPYK-
I[IF0 MOJICTIOIOTH CIeliaIbHUMU CKIHYEHHUMH €JIEMEHTaMHU 3 OJIHUM CTYICHEM
BUIBHOCTI — TEMIIEPATYPOIO, SIKa € CKAISIPHUM 3HAYCHHSIM.
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VY TIK JITIPA-CAIIP 2019 peanizoBaHi METOJY MOJICJIFOBAHHS CTallioHap-
HUX 1 HECTALlIOHAPHHUX MPOIIECIB TEII00OMIHY. /{7151 BUpilIeHHs 3a/1a4 TEIIONpO-
BITHOCTI po3po0JieHa HOBa O3HaKa cXxeMH — 15. YV mpoMy BUTIAJKY BY3JIH po3pa-
XYHKOBOi CXeMH MalOTh OJIMH CTYIIHb BUIBHOCTI — Temmneparypy T. [dns moxe-
JIOBaHHS TaKWX 3aJ7a4 peaji30BaHi HOB1 TUIH CKIHYCHHHX €JIEMEHTIB: OJHOMIpHI,
riocki 1 mpoctopoBl CE temnonposinHocTi. Takoxk, CTBOpEH1 cClieliaibHI CKiH-
YeHH1 €JIEMEHTH KOHBEKTHBHOI TEIUIOBIIIAYi [T MOJICTIOBAHHS KOHTAKTY IOBE-
PXHI 3 cepeloBUILIeM. Y SKOCTI BUXIJIHUX JAaHUX €JIEMEHTIB TEIIOMPOBIIHOCTI
3aJ1al0ThCs TETUTO(I3UYHI BIACTUBOCTI MaTepiaiiB (Koe(ilieHT TerIonpoBiAHOC-
Ti, MUTOMA TEIJIOEMHICTh, MUTOMA Bara). [ eneMeHTIB KOHBEKIlli 3a7a€eThCs
KOHBEKTUBHMI KOE(ILI€HT TETIOBIAIaYi.

[Tpu po3podui cucremu «TermmonposigHicTts» y [IK JIIPA-CAIIP ocobmnu-
By yBary OyJ0 HpPUIIIEHO TOYHOCTI Ta JAOCTOBIPHOCTI OTPUMaHUX Pe3yJbTaTiB
po3paxyHKy. bylio BUKOHAHO CIIBCTAaBJICHHS pe3yJIbTaTiB PO3PaxXyHKy 3ajad Te-
mionpoBigHocTi, orpuManux y [IK JIHPA-CAIIP 2019, 3 aHamiTH4HUMU pilIeH-
HSIMHU, a TakoXk 3 pimeHHsIM B ANSYS. Hukde HaBesileHO OJIMH 13 BUKOHAHUX Be-
pudikaniiinux tectiB [3]. Tun anamsy: HectauioHapHUN TepMmiuHMil. ['eomeTpis
(puc.1): D=02m. Xapakrepuctuku MatepiamiB: A =48.822 B1/m°C,
C, = 669 Ix/xr°C, p = 7200 kr/m°. TpaHmaHi yMOBH: KOHBEKTHBHHIT KoedilieHT
TeroBigmadi he = 232,5 Br/M?°C; TeMiepaTypa HAaBKOJHIIHBOTO CEpEIOBHIIA:
T, = 1000 °C; mouatkoBa temmepatypa: To =20 °C. MeTtoa po3paxyHKY, SKHI
BUKOPUCTOBYETHCS JUIsl OTPUMAHHS €TaJJOHHOTO PIIIEHHS: PO3paxyHOK Koedirrie-
HTIB; 3HA4eHHs 1o Jiarpami ['epni — Jlyp'e.

Ta6a. 1. Pe3yabTaTn po3paxyHKy

< > 1 ! L :Ir‘ o ! o

T S 0 8 ~ < 5 n X

EEp i = | 52 |52 | f:2 | 5&

o 53 E B~ = e n Ba ~ = 8E Z E
o« 2, = X - Z = = a9 = =® < <

7] 2226 ¢ g | 5< |ESE| €830 | SO
> S32SE¢8 E= s | E28] g2 | g
< B s O = =S =5 = © o < ©

£ EE g g |5z | B s | s
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1800 1 Ty, °C 813 814 834 2.58 2.46
2200 Ty, °C 873 868 888 1.72 2.30
3000 Ty, °C 936 934 954 1.92 2.14
3800 Ty, °C 970 967 987 1.75 2.07
1800 2 T,, °C 755 771 787 4.24 2.08
2200 T,, °C 828 838 855 3.26 2.03
3000 T,, °C 917 920 937 2.18 1.85
3800 T,, °C 959 960 979 2.09 1.98
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Puc. 1. Po3paxynkoBa cxema KpyrJioi nIJacTUHHA
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VIIK 614.843

INPUMEHEHUME CIIEINUAJIBHBIX BOEITPHUITACOB JIA
JIMKBUJALMU YPE3BBIYAUMHOU CUTYALIUN B MECTAX C
BBICOKHMM YPOBHEM BO3JIEUCTBUSA TATOI'EHHBIX ®AKTOPOB

Pyoaxoe C.B., k.m.n., ooy.
Hayuonanvnulii ynusepcumem epasicoancxoii 3auumol Yxpaunol, Xapbkos, Ykpauna

B noxnane oOcCykoaroTcsi BONPOCHI, CBA3AHHBIE C CO3/1aHUEM CHCTEMBbI
YHU(PUIMPOBAHHBIX OOENPUIIACOB, MOJ KOTOPOW NMOHMMAIOT COBOKYIIHOCTH Ooe-
[PUINACOB PA3IMYHOIO HA3HAYEHUS, UMEIOIIMX 3HAUUTEIbHBIA MPOLEHT OOLIMX
AJIEMEHTOB U y3JI0B, IPUMEHSAEMBIX IIyTE€M IIyCKOB, CTPEIbObI MU cOpachlBaHUs
C Ha3eMHbBIX, HaJBOJAHBIX U BO3AYLIHBIX HOCUTENEH, MPEIHA3HAYCHHBIX I pe-
IIEHUSI 3a/1a4 JIMKBUIALUU TIOCTIEACTBUNA TEXHOT€HHBIX U IMPUPOJHBIX KaTaCTpOd.

[Tpennaraercst pa3paboTKa KOHBEPCUOHHBIX TEXHUYECKMX CUCTEM JIBOMHO-
ro Ha3HA4YE€HUs, B OCHOBY KOTOPBIX IIOJIO’KEHBI 00pa3lbl CaMOHaBOISALINXCS
aBUAIIMOHHBIX PAKET U KOPPEKTHPYEMbIX aBUAIIMOHHBIX OOMO, BBICOKOTOUHBIX
6oenpunacoB CyXONyTHBIX BOWCK M apTHIJIEPUH, B KOTOPBIX OTHAEIbHBIC 3Jie-
MeHThI (00eBble YacTH, ClieUalbHbIE OJOKH U y37bl) 3aMEHEHbI CUCTEMAaMH I10-
xaporyuenus [1].

B MupHOE BpeMs BBICOKOTOYHBIE yNpaBisieMble OOenpunachl U3 — 3a Bbl-
COKOM CTOMMOCTH NPAKTUYECKU HE HUCIIOJIB3YIOTCA. B TOXe BpeMsl ypOBEHb TE€X-
HUYECKUX CPEJCTB JIMKBUJALUU TOCIEACTBUS TEXHOTCHHBIX U MPUPOJIHBIX KaTa-
cTpo(d B Halel CTpaHe He MO3BOJSAET 3PPEKTUBHO UX MPUMEHATH B CiIydae Mo-
’KapoB HAa PaKETHO — apTHIUIEPUICKUX apceHalnax, aTOMHBIX, TEIJIO — U THUAPO-
ANEKTPOCTAHLUAX, HEPTEXpaHUIUIIAX U HEPTEIPOMBICIAX, KPYIHBIX 00BEKTaxX
XUMHUYECKON MPOMBIIIJIEHHOCTH, OOJIBILIMX MOKAPOB B JIECHBIX MAaCCUBAX.

OneIT MOCIEIHUX JIET MOKa3ajl, YTO B HACTOAILEE BPEMSI OTCYTCTBYIOT 3(-
(beKTUBHBIE CPEJICTBA U TEXHUYECKUE PEIICHUS i OOpbObI C TEXHOTEHHBIMH Ka-
TacTpodamu, CBA3aHHBIMH C MOYXKapamMu Ha PAKETHO — APTUIUIEPUHCKHUX apceHa-
J1aX TIPU CaMONPOU3BOJIBHBIX MOJPBIBAX CHAPSIOB U PaKeT [2].

MeponpusaTus N0 JUKBUAALMN YPE3BBIYAWHBIX CUTYallM — TYIIEHUIO ITOKa-
POB MOTYT pa3BOpauMBATHCS TOJBKO IOCIE TMOJHOTO BBITOPAHUSL COOPYXEHUH H
OKOHYaHMsI CaMOITPOU3BOJIBHBIX MOJAPHIBOB. MeponpusiTHs MO0 OYUCTKE TEPPUTOPUH
OT B3PbIBOOMACHBIX PEAMETOB (Pa3MUHUPOBAHHIO) MOT'YT HAUMHATHCS TOJIBKO MOCHE
MOJTHOM JIMKBUJIAIIMKA 0YaroB MOXapOB U OCTHIBAHUS MECT UX XPaHEHHUSI.

Pazneraromuecs: Ha GOJIbIIIME PACCTOSIHUSI OOENPUIIAChl U 0OJIOMKH COOPY-
KEHUU U 000PYOBaHUSI MOTYT BbI3bIBATh IOBTOPHBIE BO3TOPAHMS U PA3PYILICHUS
MOCTPOEK HApOJHO — XO3AMCTBEHHOTO 3HAYEHHUA: >KHIIBIX JIOMOB, MPOU3BOACT-
BEHHBIX 37aHUH, IPaXIaHCKUX CKJIA0B U 0a3 HE(YTEXMMUYECKOTO KOMILIEKCA.
Bropuunble moxkapbl TakkKe MOTYT HaHECTH 0O0JIbIION y1iepO.

ABHAIIMOHHBIE HOCUTENH MPEICTABISAIOT BOBMOXXHOCTh O€3011aCHOM, ObICT-
PO M TOYHOM JOCTABKHU CIIELMAIIBHBIX CPEJICTB TYLIEHUS U pa3MUHUPOBAHUS HeE-
MOCPEJICTBEHHO B OYar KatacTpodsl 0 OKOHYAHUS MTOJAPHIBOB Ooerpumnacos [3].
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Hcnonp3oBaHKeE yIIpaBiIsieMOro B3pbiBa KOMOMHUPOBAHHBIX 3apsi/IOB MMO3BOJIS-
€T 3HAUUTEIbHO PACHIMPUTH U JIOTIOJHUTH BO3MOXKHOCTH HCIOJBb3YEMbIX B HACTOS-
1Iee BpEMS CPEACTB MOKAPOTYIIECHUS W JTMKBUIALMU TIOCJIECICTBUNA aBapUid U TEXHO-
reHHbIX Katactpod [4, 5]. DPPeKTUBHOCTH TAaHHOTO METO/AA TYIICHHUS MOXKApOB B
HECKOJIBKO pa3 YBEIMYHMBAETCS IIPU UCIOIb30BAHUH aBUALIMOHHBIX HOCUTENEH.

C moMouIbl0 MPOTHBOIOKAPHBIX KOPPEKTUPYEMBIX aBHUAIMOHHBIX OOMO
Pa3IMYHBIX KATHOPOB MOXKHO 3((HEKTHBHO JIOKATH30BaTh MOXKAPHI, XapaKTepu-
3YIOLIUECS] BBICOKOM MHTEHCHBHOCTHIO TOPEHUS M JIEUCTBHEM TaKHX MOpakaro-
nmx (akTopoB, HApUMEp, KaK yJapHas BOJHA U OCKOJKHU B CiIydae IMokapa Ha
ckJaze ¢ boempumnacamu.

Oco0OEHHOCTBIO KOPPEKTHPYEMOUW MPOTHUBOTIOKAPHOW aBUAITMOHHOW OOM-
OBl SBIISIETCS 3aBUCUMOCTDH (DOPMBI TPACKTOPUH U TMOJIOKEHUS TOUKHU MOJPHIBA OT
BBIOpAHHOTO CIIOCO0a TYIICHUS.

KputepreM m0cTaTOYHOTO 3apsifa CYUTACTCA MEPEKPHITHE OYara IiiaMeHu
00J1aKOM MPOAYKTOB B3phiBa. [IpoTHBOIOKApHBIE KOPPEKTHPYEMbIE aBUaOOMOBI
MOTYT KOMILJIEKTOBAThCSl Pa3MYHBIMU OTHETyIIamuMu dvactsaMu. [lo coctaBy
OTHETYIIAIKE BEIIeCTBA MOTYT OBITh YHUTAPHBIMH HJIM KOMOWHUPOBAHHBIMH.
Hcnonp30BaHne pa3IMyHBIX OTHETYIIAMINX BEIIECTB OMPECNIIeTCs Ha3HAYCHHEM
¥ KOHCTPYKTUBHBIMH OCOOEHHOCTSIMU IPOTHUBOMIOKAPHBIX OOCTIPUIIACOB.

[TpumeHeHre KOMOMHUPOBAHHOIO 3apsiia MO3BOJIAET CHU3UTh KOJINYECTBO
B3pPBIBYATOTO BEIIECTBA IPU OJMHAKOBOM 3(PPEKTE TYLICHUS.

KomOuHMpOoBaHHBIN 3apsii Ja€T BO3MOXKHOCTh YMEHBIINTh pa3pyllarolee
JEeHCTBUS B3pbIBA 3apsja, MPUMEHSIOUIETOCs A TyleHUs noxapos. [Ipu atom
CHIDKAIOTCSI 0€30TIacHbIE PACCTOSIHUS [Tl COCETHUX COOPYKEHUH.

JIist TymIeHus: pa3iMuHbIX 04aroB MOXKAapOB, KaK MEJKHUX, TaK U KPYITHbIX,
IpeiaraeTcsi UMETh B HAJIMYUM YIPABIIEMbIE MPOTUBOIIOXKAPHBIE OOETIpUIachl
Pa3IMYHBIX TUIOB — MPOTHBOIOKAPHBIE KOPPEKTUPYEMbIE aBUAOOMOBI pPa3HBIX
KaJMOpPOB U MIPOTUBOIIOKAPHBIC OaKH.
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YK 504.055

OLIHKA PIBHA HEBE3IIEKHU, CTBOPIOBAHOT'O AKYCTUYHHUM
HABAHTAKEHHAM B MICBKOMY CEPEJOBHUII

Camoxeanoea A.l., k.m.Hn.
Onuwenxo H.T.
Kocenko H.O., x.m.H., ooy.
HOpuenko B.O., 0.m.n., npog.
Xapxiscokuil HayionanvHull ynisepcumem 0yoisHuymea ma apximexkmypu, Xapkis, Yxkpaina

B nam yac akycTtuuHe 3a0pyIHEHHS € OJHIEI0 3 HAHOUTBIINX €KOJOTIYHUX
npo0JieM, 3 SIKOKO CTUKAETHCS JIIOJIMHA B BEJIMKOMY MICTI. 3 KOKHHUM POKOM pi-
BECHb IIYMY Yy BEJIMKUX MICTaX HEBIUHHO 3pOCTAa€ 4epe3 30UIbIIEeHHS KITBKOCTI
TPAHCIOPTHUX 3ac00IB, Kl MOCTIMHO MITPYIOTh IO BCii TepuTopii micta. [Ipuo-
mu3HO 30% MICBKOTO HaceJIeHHsS CTpa)xJae BiJ IIyMy. 3a CBOIM BIUIMBOM Ha Op-
raHi3M JIIOJIMHU IIyM OB WIKIUIMBUH, HIK XIMIYHE 3a0pyIHEHHS.

Jxepenamu mymy B MicTi € [1-3]: TpancnopTH1 3acoOu (aBTOMOOUIBHHUIM,
pPEHKOBHI Ta MOBITPSHUN TPAHCIIOPT); MPOMHUCIIOBI MIANPUEMCTBA; 3aJi3HUYHI
BITKM Ta aBTOCTpPAJH; Tapaxki, CTOSHKHU, aBTO3AIpaBHI CTaHIlli Ta CTAHIli T€X00-
CJIyTOBYBaHHSI; MICIISl MAaCOBOTO CKYITYEHHs JIt0JIel; TpaHc(hopMaTOpHI MiICTaH-
Iii; IIIyM MTPOMMCIIOBUX MIMPUEMCTB; B JIOMAIITHIX YMOBaX JOJAATKOBUHM IIYyM BIJ
noOyTOBUX €JIEKTPONPUIIAJIB, Palio — 1 TeleanapaTypu, ApiOHUX JOMAIIHIX pe-
MOHTHHUX POOIT; BIacHE, MEITKAHIII.

VY KOXHOT JIFOIMHM pPeakilisi Ha IIyM pi3Ha: OJHI JIIOAW MOTO CIIPUHMAIOTh
«CTIOKIMHOY, a y 1HIIMX, BIH BUKIIMKA€E CHIIbHUM nopasHiorounii edekt. llym nie
HA OpraHi3M JIOJMHU He TiIBKH IIPSMO, a if ornocepenkoBano. Moro BIUMB 3aie-
KUTh Bl PIBHA Ta XapaKTepy, TPUBAJIOCTI Jii, a TAKOXK BIJ 1HIUBIAyaIbHUX OCO-
OJMMBOCTEN JIIOAUHU: TEMIIEPAMEHTY, CTaHy 3/10poB’s, BiKy [1, 4, 5]. Haiibinbma
HeOe3IeKka IIyMy TOoJIsArae B TOMY, IO BIH 3JaTHUM aKyMYJIOBaTHUCS Ta IIOpasy
CWJIBHO BIUIUBATH HA HEPBOBY CUCTEMY, MIPUTHIUYIOUH ii.

MeToro eKCepUMEeHTAIbHUX JOCIIKEHb 0yJI0 BU3HAYCHHS PIBHS aKyCTH-
YHOTO HaBAaHTAXXEHHS Ha ypOaHI30BaHMX TEPUTOPIAX (HA MPUKIAII M. XapKOBa)
Ta e(PEKTUBHOCTI 3aXHUCTY B1JI HHOT'O 3 JIOTIOMOTOI0 IITYMO3aXHCHOTO €KpaHy.

B po6oti Oynu nmpoBeseH1 JOCIIKEHHS 110 BU3HAYEHHIO PIBHIB IIIYMY B M.
XapkoBi BACHb HA TEPUTOPIAX, 10 MPWISATAIOTH J0 TPAHCIIOPTHUX MaricTpayien
6e3 pelikoBoro Tpancnopty — ByJ. Cymcbka, Byi. [lymikinceka, By, MupoHocu-
1IbKa, BYJI. AJTYEBCHKUX, Byl. JIMHAMIBChbKa, 1 JO TPAHCIOPTHUX MaricTpaiei 3
perikoBuM TpancnopToM — Byl [lonraBcekmit nsx, Byn. KioukiBcrka, mp. Mo-
CKOBCHKHUH. JIJ1s1 mpoBeIeHHs] BUMIpIOBaHb BUKOPHUCTOBYBau nrymomipu BIIIB —
003 1 FLUS MT — 901A. Pi3HuLsl Mi>k 3HAUEHHSIMH BEJIMYMH IIIYMOBOI'O HaBaH-
TaXXEHHS, BAKOHAHUMU PI3HUMHU BUMIPIOBAIbHUMHU NpUJIaJlaMu, cTaHoBuia 1 — 3
nb. Ha xoxHIM AUISTHIII BUMIPIOBaHHS BUKOHYBalud 5 pa3iB. Bynuii oOupanu 3
ypaxyBaHHSIM 1HTEHCUBHOCTI PyXy, THIYy HMOKPHUTTS Ta BIJCTaHl BIJ MPOTKINKOI
YaCTUHU JI0 KUTJIOBOI 3a0y/10BU, BPAaXOBYBAJIM HASBHICTH JiepeB 011 aBTOMOOI-
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JHHOT OPOTH Ta PO3TAllyBaHHS TpaMmBailHUX KoJii. BcranoBieHo, mo cepeaHiii
piBEHB LIyMy Ha TEPUTOPILX, 0 IPWIATAIOTH O Maricrpaieil micta 6e3 perko-
BOT'O TPAHCIIOPTY, HA BiACTaHI 1 M BiJl JOPOKHBOTO MOJIOTHA KOTUBAETHCS Bia 80
10 94 nb, a Ha MaricTpayax 3 peikoBuM TpancmopToM — Big 90 mo 94 nb. Hop-
MaTHBHI 3Ha4eHHS piBHA mymy (55 ab [6]) mocsranuck imimie Ha Bigctadi 50 m
BiJI MPODXK/PKOT YACTHHHU 1 TUIBKH Ha BYJIUIX 0€3 peKOBOrO TPaHCHIOPTY, 1 3 He-
BEJIMKOI0 IHTEHCHUBHICTIO pyXy (ByJ. MupoHOcHIIbKa Ta BYJI. ATY4EBCHKHX). SIK
BCTAHOBWJIA BUMIPIOBaHHS PiBHS IyMy Ha ByJd. CyMCBbKiH, MOKPUTTS 3 OpYKiBKU
CIIPUYUHSE IMiIBUINCHHS PiBHS 1mrymy npu6iau3ao Ha 10%. Jloporu 3 HasBHICTIO
perikoBoro Tpancnopty Ha 7 — 14 nb ry4nime mopir 6e3 HbOro. 3MEHIIIEHHS aKy-
CTHYHOTO HAaBaHTAKEHHS B JAHUX pailoHax MicTa MoTpedye peKOHCTPYKIIT Tpam-
BaifHOTO TapKy. Bu3Ha4eHI MOKa3HUKH CBIMYATh PO HEOOXITHICTH TTiIBUIICHHS
pIBHSL €KOJIOT1YHOI O€3MEeKM MEIIKAHIIB LHUX BYJIHUIh MUIIXOM BIPOBAKCHHS
CHEIIaIbHUX PIIIIeHb 3 METOIO 3HMKEHHS aKyCTUYHOTO HaBaHTa)KECHHS.

B xomi poGotn Oyimu TOCHIHKEH! IIyMO3aXMCHI BJIACTUBOCTI 3€JE€HUX Haca-
JDKEHb B3JIOBXK MPODKIKOI YACTHHU TEPUTOPIT MICTA Ta IIYMO3aXUCHOIO E€KpaHy Io
ByJI. /luHaMiBCBKil. SIK CBIqUaTh pe3yibTaTH JOCHIIKEHb, 3€J€HI HACAIKEHHS B M.
XapkiB Ha HAMOUTBII TAIACTMBUX LEHTPATbHUX BYJHUISX MicTa (Bya. Cymchbka, BYJI.
[IymkiHcbka, ByJ. MupoHocuIbKa, Byll. KJIOYKIBCbKA) HE MarOTh HIYMO3aXHCHUX
BJIACTUBOCTEW OCKUIBKHU JIEpeBa Ha TPOTyapax BHUCA/DKYIOTHCS B OIMH a00 J1Ba Pau
Ha BiJicTaHi 4 — 6 M OflHE BiJl OJHOT0, IX KpPOHA PO3TalIOBaHa JOCUTh BUCOKO (HE Me-
HIle 3,5 M), BOHUM HE MalOTh JOCUTh HIUIBHOI 3aXMCHOI MacH, L0 Ja€ MOXKJIMBICTb
3BYyKY O€3IEpeIIKOIHO MOUIMPIOBATUCSA A0 JKUTJIOBOI 3a0yAOBH. A BUKOPHCTAHHS
IITyMO3aXHUCHOTO €KpaHy JI03BOJISIE€ 3MEHIIIMTH IIIyM Ha TOociipKeH i nustHi Ha 10 1b
(13%). Tomy ycraHOBKa TaKuX €KpaHIB Ha BEIMKHUX 1 TYUHUX MAariCTpayisix 3HA4YHO
3HU3UThH aKyCTUYHE HABAHTAKEHHSL.

Taxkum ynHOM, 60pPOTHOA 3 IIIYMOM B MICTI € OJIHIEI0 3 HAUO1IBIIT aKTyalb-
HUX NPOOJIEM OXOPOHHU CEPEeIOBUILA TPOKUBAHHS JIIOAWHU. BoHa cripsiMoBaHa Ha
3MEHIIICHHSI PIBHS IIyMY 1 OXOIUTIOE Oarato pi3HOMaHITHUX 3arajbHUX Ta 1HIUBI-
TyallbHUX 3aXO0/lIB, SIKl 3a3BUYAll HOCSTh KOMIUIEKCHUN XapakKTep.
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MPOBJIEMHI IUTAHHA NPUTATHEHHS 1O AJJMIHICTPATUBHOI
BIAITOBIJAJIBHOCTI 3A ITIOPYHIEHHSA 3AKOHOJABCTBA Y
C®EPI IOXKEXHOI BE3IIEKU

Ceporwk C.C.
Xapkiecokuu Hayionanvruil nedazociynutl ynisepcumem imeri I.C. Ckosopoou, Xapxkie, Ykpaina

Bianosigno 1o crarti 223 Koaekcy Ykpainu npo agMiHICTpaTUBHI IIPaBo-
NOPYIICHHS, IIEHTPAJIbHUNA OpraH BUKOHABUOI BJIaJU, IO peajizye JAep>KaBHY IO-
JITUKY 3 TMUTaHb HArJsIy Ta KOHTPOJIIO 3a JOACpXKaHHSIM 3aKOHOJIABCTBA IPO
MOKEXKHY 1 TEXHOTEHHY O€3MeKy, pO3IJIsiJaEe CIpaBHU MPO aJAMIHICTPATHUBHI Mpa-
BONIOPYILIEHHS, MOB's3aH1 3 TOPYLUICHHSIM BCTAHOBJICHUX 3aKOHOJABCTBOM BHMOT
MOKEXKHOT OE3MEeKH, HEBUKOHAHHSM TNPUIHUCIB Ta TMOCTAHOB IOCAJIOBUX OCI0
[IEHTPAJBLHOTO OpraHy BHUKOHABYOI BIAJM, IO peali3ye Aep>KaBHY MOIITHUKY 3
MUTaHb HATJSATY Ta KOHTPOJIIO 3a JOJEp:KaHHSM 3aKOHO/JABCTBA MPO MOXKEKHY 1
TEeXHOT'eHHY Oe3neky (ctarti 120, 175, 188 — 8) [1].

Ha neit yac caskiiii 3a MOpyIieHHs BCTAHOBJIEHUX 3aKOHOJIABCTBOM BUMOT
MPaBUJI TIOKEXKHOT OE3MEKU Ta 32 HEBUKOHAHHS MPUIKCIB 1 MOCTAHOB MOCAJI0BUX
oci6 JICHC nepenbauaroTs HaKIaeHHS MaKCUMaIbHOTO po3Mipy mTpady — 170
TPUBEHb.

3a oCcTaHHIX I’ SITH POKIB B YKpaiHi cTanocs 0Ju3bKo 353 THCSIY MOXKEX, HA
AKUX 3aruHysno noHana 11 Tucsy ocid, a mpsiMi 30MTKM Bl HUX CKJIAJIM Maiike
IIICTh MIUTBAPJIB TpUBEHb. BogHouac, MakcuManbHUM IITpad, HAKIAJACHUN Ha
MPaBOMNOPYIIHKUKA, HE BIAMOBIJAE CYCHUIbHIN HEOe3Mell BUNHEHOTO MPOCTYIIKY.
Sk HacnmiOK, KEpIBHUKAM MIAMPUEMCTB MPOCTIIE CIIATUTH WTpad, HIXK BUALISA-
TU KOIIITH Ha 3a0€3MEUYCHHS HAJIEKHOTO PIBHS MOXKEXKHOT O€3MEKH.

CaHkuii, sIKI BCTAHOBJIIOE JIEp>KaBa, BOHU € AYXeE 3aMajl, YUM MOPOJIKY-
I0Th HEIUCLUMIUTIHOBAHICTh 1 HEBUKOHAHHS MPaBUJI MOKEXKHOT O€3MeKH Ha MiAM-
PUEMCTBAX, YCTAHOB, OpraHi3allisix, 0 TPU3BOAUTH 0 MOXKEXK Ta IHIIUX TEXHO-
reHHux karactpod. [Ipu BusiBieHi GakTiB MOPYIIEHh BCTAHOBIEHUX BUMOT 3aKO-
HOJABCTBA, 3a fAKl mepeadadeHa aaMIHICTpAaTHBHA BIMOBIIAIBHICTD, MOPYITHUK
MOBUHEH OyTH J0 HEl IPUTATHYTUH.

BianmosinaneHiCTh y cdepi HUBLILHOTO 3aXUCTY, TEXHOTEHHOT Ta MOMXKEKHOT
Oe3rneku Mae OyTH 3HAYHO MocuieHow. Bignosigai 3miau 10 Kogekcy Ykpainu
PO aaMIHICTPATUBHI TpaBonopylieHHs Ta KpumiHaibHOTO KoJeKkcy YKpaiHu
Oynu yXBaJIeH1 Mij Yac 3acilaHHg Ypsjay Ta HampasiieHl 10 BepxoBHoi Pamgm
Ykpainu.

3 MeTor BHpIIIEHHS LHOro aucOanancy, MIiHICTEpPCTBOM BHYTPIIIHIX
cipaB Ta Jlepxcinyx0010 3 HaJ3BUUAaHUX CUTYalliil MIATOTOBJICHO MPOEKT 3aKo-
Hy Yxkpainu «lIpo Baecenns 3mid mno Komekcy Ykpainm mpo aamiHicTpaTHBHI
npaBomnopyiieHHsa Ta KpuMinaabHOTo Kojiekey YKpaiHu 040 MOCHIEHHS BiJMO-
B1IaJILHOCTI Y c(hepl MUBUILHOTO 3aXUCTY, TEXHOTEHHOI Ta TIOKEXHOT 0€3MeKm».
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[{uM akTOM MPOMOHYETHCS MIABUIIUTH po3Mip mmTpadiB. 30kpema 3a Mmo-
PYILIEHHS BCTAHOBJIEHUX BUMOT TMOXKEKHOT O€3MEeKH ISl TPOMAa/IsIH MPONOHY€ETHCA
BcraHoBuTH 1mtpad Big 30 10 50 HEeomomaTKOBYBaHMX MIHIMYMIB JOXOIB IpoO-
MaJIsH, a JJI ocajoBuX ocid Ta ¢izuyHuX ocio — mianpuemiiB — Big 50 go 100
HEOMOJAaTKOBYBAHUX MIHIMYMIB JIOXO/1B TPOMA/ISH.

6 kBiTHs 2018 poky y BepxosHiit Pani 0yB 3apeecTpoBaHuii mpoekT 3ako-
Hy Ne8327 «Ilpo BHecenns 3miH 1o Koaekcy Ykpainu mpo aamiHICTpaTHUBHI Mpa-
BOMOpyIIeHHST Ta KpuMiHaabHOTO KOJEKCY YKpaiHW 1010 MOCHJICHHS BiJIIOBI-
JTAIbHOCTI y cdepl MUBUIBHOTO 3aXUCTY, TEXHOTEHHOI Ta MOXKEKHOI Oe3MeKmn»,
aJie 3aKOH TaK 1 3aJHIIKBCS Ha cTalil po3risiay[2].

29 ciunga 2020 poky, Ha 3acigaHHl Ypsay OyJio CXBaJ€HO MPOEKT 3aKOHY
VYxpainu «IIpo BHecenns 3miH 10 Kogekcy Ykpainu mpo agmiHICTpaTUBHI Ipa-
BonopyIieHHs Ta KpuMiHaJIbHOTO KOJIEKCY YKpaiHu II0JI0 TOCUJICHHS PiBHS BiJ-
MOBIJATBHOCTI 3@ MOPYILLIEHHS BUMOT MOKEKHO1 Ta TEXHOT€HHOI O€3MEeKnY.

HepxkaBHOW0O cly:k0010 YKpaiHM 3 HaJA3BUYAMHUX CHUTYyaIllll 1HIIIHOBaHO
MOCUJICHHS BiAMOBITAIBLHOCTI KEPIBHUKIB CYO’€KTIB TOCIOJAPIOBAHHS 3a IOPY-
IIICHHST BUMOT TTOKEKHOI Ta TEXHOTCHHOI OC3ITeKH MIJISTXOM 3alpOBAHKCHHS JTi€-
BHUX aIMIHICTPATUBHHUX CAHKIIIH.

3 miero Meroro MBC BuHECeHO Ha po3risig Ypsiay MPoeKT 3aKoHy Y KpaiHu
«IIpo BHecenns 3miH 0 Koaexcy YkpaiHu mpo aaMiHICTpaTHUBHI MPaBOIOPY-
meHHs Ta KpuMiHameHOTO KOEKCY YKpaiHu 11010 MMOCUJICHHS PiBHSI B1NOBIi1a-
JHHOCTI 3a TOPYIICHHS BUMOT MTOKEKHOI Ta TEXHOTEHHOT O€3MeKm».

3 MeTO MiABUIICHHS PIBHS MPaBOBOI 1 TPOMASHCHKOI CB1JIOMOCTI TOCa-
JIOBUX 0C10 1 TpOMaJisiH, 3MEHILICHHS MPABONOPYIIEHbB, 1110 CTAHOBIATH 3arpo3y
KUTTIO 1 37I0POB'IO JIIOJIEH, 3aKOHOIIPOEKTOM MPOIMOHY€ETHCS BCTAHOBUTH MaKCH-
ManpHUi mTpad y po3mipi 10 8 500 rpuBeHb.

Takox 3aKOHOIPOEKTOM IMPOMOHYETHCS 3HAYHO MIJIBUILATHA PO3MIpP LITpa-
¢bHOT caHKIIii 32 3aB1JOMO HEMPaBIUBUN BUKJIUK CIIEHIAIbHUX CITyx0 — 10 10 200
rpuBEHBb|[3].

OTxe, MOKHa 3pOOUTH HACTYMHI BUCHOBKH:CYYaCHHM CTaH MPHUPOIHOTO
CepeqoBHINa Ta TEXHOTEHHa OOCTaHOBKa B YKpaiHi B CHIIy 0aratbox B3a€MO-
NoB’si3aHUX (PAKTOPIB XapaKTEPU3YIOThCS HAPOCTAHHSIM IMOTEHIIAy HeOe3meKu
BUHUKHEHHSI HaJI3BUYAWHUX MOJIM 3 kaTtacTpodiuHUMM Hachigkamu. Hacminku
HaJ[3BUYaHUX CUTYyalliil HEraTUBHO BiJIOMBAIOTHCS HA 3araJibHOMY €KOHOMIYHO-
My CTAHOBHII KpaiHW 1 COLIAJIbHO — TICHUXOJIOTIYHOMY KJIIMaTi CYCILUIbCTBA.
Oco0smBO Tpeba 3BEpHYTH yBary Ha IiJIBUILEHHS po3Mipy WITpadiB 1 BCE XK Taku
npuitHaTy 3akoH Ykpainu «IIpo BHeceHHs 3miH 10 Komekcy Ykpainu npo aami-
HICTpaTHBHI MpaBonopyueHHss Ta KpuminaibHOro Kojekcy YKpaiHu 1I0A0 Mo-
CUJICHHS PIBHS BiANOBIAAIBHOCTI 32 IOPYIICHHS BUMOT TMOXKEKHOI Ta TEXHOTCH-
HOT Oe3nekn» Ta BHeCTH 3MiHM 10 Koaekcy YkpaiHu mpo ajaMiHICTpaTHBHI Mpa-
BonopyuieHHs: Ta KpuMiHaabHOTO KOAEKCY YKpaiHu 1 3 METOH MpOo(]iIaKTHKU
BUHUKHEHHS HaI3BUYaHUX [OII.


http://w1.c1.rada.gov.ua/pls/zweb2/webproc4_1?pf3511=63947
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V]IK 614.841

BU3HAYEHHS 3AI'AJIbHUX ITOJIOKEHDb ITIPOLIELY P
3AIMCHEHHSA BHYTPIIIIHBOI'O AYAUTY 3 OUIHKU CTAHY
MNOXKEXHOI BE3IIEKA OB’EKTA 3AXUCTY

Cizixoe 0.0., k.m.H., C.H.C.
TI'onikosa C.1O.
Kuxapee O.11.
Huzankoe A.O.
Ykpaincokuii naykoso-0ocnionuu incmumym yuginvnozo 3axucmy, Kuis, Ykpaina

BpaxoByroun Te, 10 TEXHIUHI MPOTHUIIOXKEKHI 3aXOAM PEaTi3yIOThCS Ha
00’€KTax, 30KpOMa, 3aBIAKH YIPABIIHCHKIA MiSIIBHOCTI OCi0, sKi € Cy0’eKkTaMu
VIOPABIIHHS MOXEXKHOI Oe3nekoro o0’exkta B [1] BBEAEHO MOHATTS «CHUCTEMA
YIPaBIIHHS MOXKEKHOIO 0e3MeKor0 00’ekTay. e MoHATTS BU3HAYAETHCS SIK: CY-
KYITHICTh 3aXO/(IB Cy0’€KTa YIpaBJiHHA MOXKEKHOIO 0e3MeKor 00’ekTa 3 odcTe-
KEHHS, aHai3y i OLIHKU CTaHy IOKEKHO1 Oe3MeKn 00’ €KTa 3aXUCTY, IPUIHSIT-
TS, OpraHi3amii Ta KOHTPOJIIO 3a BUKOHAHHSM YNPABIIHCHKUX PIIIEHb IIOJ0 3a-
Oe3IeyeHHs OKEKHO1 Oe3MEKH 00’ €KTa 3aXUCTY.

B posButok [1] po3pobieHo HarioHaIBHUN CTaHIApT YKpainu [2], akuii
BCTAHOBIIIOE PsIJl TAKUX MOHSATH SIK: «CyO’€KT YyIpPaBIIIHHS MOXKEKHOI OE3MEK0I0
00’€KTa 3aXUCTYy», «00 €KT YIPABIIHHA MOXKEKHOI OE3MEKOI0», «YIMPaBIIHCHKI
3aX0IM HI0J0 3a0e3MeUeHHsl MOXKEXKHOi Oe3neku 00’€KTa 3aXHCTy», a TaKOX
BCTAHOBJIIOE BUMOTH JI0 OPraHi3aliiHOl CTPYKTYypU CUCTEMH YIPABIIHHA IMOXe-
KHOIO O€3MMEeK0I0 00’ €KTa 3aXUCTy Ta BUMOTH JI0 1i (DyHKIIIOHYBaHHS.

JIist IpUAHATTA yNPaBIIHCHKUX PIIIEHB 13 3a0€3MeUeHHs MOXKEKHOI 0€3-
neku 00’€KTa, OJTHAM 3 OCHOBHHX €TamiB (PYyHKI[IOHYBaHHS CUCTEMH YIIPaBIIHHS
MIOKEKHOI0 OE3IMEKOI0 € 3IHCHEHHS Cy0’ €KTOM YIpaBIiHHS OOCTEKEHH S, aHai-
3y Ta OIIIHKH CTaHy MOXKEXHO1 O6e3reku 00’ €KTa 3aXUCTy.

[Ipouienypa OIIHKK CTaHy MOXEXKHOI Oe3neku CyO0’€KTaMH YMpaBIIiHHS
MOKEKHO1 Oe31eKu 00’ €KTa 3aXUCTy MOBUHHA OyTH CUCTEMATHU30BaHA Ta CTaH/Ia-
pTH30BaHa.

BpaxoByroun BuUllleHaBelIE€HE, HA OCHOBI IPOBEACHUX HAYKOBHUX JOCII-
JUKEHb PO3po0JIeHO MPOEKT HarlioHanbHOTO cTanaapty Ykpainu JICTY Cucrema
YIPABIIIHHS MOXKEKHOI 0e3meKor0 00’ekTiB 3axucty. OIiHKa CTaHy MOXKEXKHOI
0e3neKu. 3arajibHi MOJI0KEHHS.

MeTta HayKOBHUX JOCIIHKEHb — YIOCKOHATICHHS (PYHKIIIOHYBaHHS CUCTEMHU
YIOPaBIiHHS TOXKEKHOIO Oe3MeKkol0 00'€kTa 3aXHUCTy HUIIXOM OOIPYHTYBAaHHS
NpoLEeAYpH 3A1MCHEHHS BHYTPIIIHHOTO ayAUTY 3 OLIHKHM CTaHy MOXKEXKHOi Oe3rme-
KM IIUX 00’ €KTIB.

Ha erami BuOOpy HampsiMKy NpPOBEIEHHS OCHIIKEHb Oyno 31HCHEHO
aHal3 BUMOT BITYM3HSHUX Ta MDKHAPOAHUX CTAHJAPTIB, IHIIMX JpKepel iHdop-
Mallli I[0JI0 OpraHi3alli TPOBEICHHS BHYTPIIIHIX ayAWTIB CUCTEM YIpaBJIiHHS,
AK1 3a3BUYall MPOBOAATH cami MIANPUEMCTBA, OpraHi3allii Ta yCTaHOBU JJIs MIPH-
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WHATTS KEPIBHULTBOM IMX OO0 €KTIB YIPABIIHCHKHUX pIillIEeHb 3 METOI0 3abe3rme-
YeHHsI €(PEeKTUBHOCTI (PYHKIIIOHYBAaHHSI CUCTEMH YIPABIIHHA MOKEKHOIO Oe3me-
KOIO.

[TpoekT cTanAapTy BCTAHOBIIIOE HACTYITHI BUSHAYEHHS MOHSATH!

- BHYTPIILIHINA ayIUT 3 OLIHKH CTaHy MOXEXKHO1 Oe3MeKn 00’ €KTa 3aXUCTy —
CUCTEeMAaTUYHHUM, HE3aJeKHUW 1 3aJOKyMEHTOBAaHHI TMpolec OTPUMaHHS
Cy0’€KTOM yTpaBIiHHS MOXKEKHOIO 0€3MeKOI0 00’ €KTa 3aXUCTY JOKa3iB ayJIuTy,
00’€KTUBHOTO X OIIIHIOBAHHS, Il BUSHAYEHHS TOTPUMYBAHHS KPUTEPIiB ayaUTy
Ta BU3HAUCHHS JAHUX ayJUTY 3 OLIHKH CTaHy MOXKEKHOT 6e3meKn 00’ €KTa 3axuc-
Ty. BHYTpIlIHI ayAuTH 3 OIIHKU CTaHYy MOXKEKHOI Oe3MeKkn 00’ €KTa 3aXUCTY, 110
iX Ha3MBAIOTh «ayJUTOM IEPIIOi CTOPOHU», POBOJIUTH 3a3BUYail caM 00’€KT 3a-
XUCTy a00 3a HOTO MOpYYeHHSIM MeBHA 0co0a 4u opraxizailis. B mamux 06’ ekrax
3aXUCTy HE3AJIEKHICTh MOXKE OyTH MPOJAEMOHCTPOBAHO BIIICYTHICTIO YyIIepemKe-
HOCTI Ta KOH(JIIKTY 1HTEpPECIB;

- KpUTEPIii BHYTPIIIHBOTO ayAUTY CTaHy MOKEKHO1 O0e3nekn 00’ €KTy 3aXu-
CTY — CYKYITHICTh BUMOT MOKEKHOI O€3IMEKH 10 00’ €KTa 3aXUCTY, Ky BUKOpHUC-
TOBYIOTb SIK €TAJIOH, 3 SIKUM MOPIBHIOIOTH JTIOKA3H ayIauTYy;

- ToKa3 ayauTy (OOCTEKEHHsS) — 3aJJ0OKyMEHTOBAaH1 BUKJIQJM JTAHUX I0JI0
CTaHy MOXKEXKHOI 0e3MeKu 00’€KTa 3aXUCTY, 0 CTOCYIOThCA KPUTEPIiB ayquTy 1
MOXYTh OyTH mepeBipeHi. Jlokas3 ayuty Moxe OyTH SIKICHUM a00 KIJIbKICHHM;

- JIaHl ayAUTy 3 OLIHKU CTaHy MOXEXHOi O0e3MeKku 00’ €KTa 3aXUCTy — pe-
3yJbTaTH OIIHIOBaHHS 310paHUX JOKa3iB ayJAUTy 3a KPUTEPISIMU BHYTPIIIHHOTO
ayJIUTy CTaHy MOXEXKHOI Oe3MeKn 00’ €KTa 3aXUCTy TOOTO BU3HAUCHHS B1JIIOBII-
HOCTI CTaHy 00’€KTa 3axucTy (MpUMIlEHb, OyAiBeb, CIIOPY/ Ta iX TEPUTOPI,
TEXHOJIOTTYHUX MPOIIECiB BUPOOHMIITBA TOIIO) BUMOTAM YMHHUX HOPMATHUBHO —
MPaBOBUX aKTIB 3 MUTaHb MOXKEXHOI Oe3neku. J[aHi ayauTy BKa3yrOTh Ha BIAIO-
BITHICTBH Y HEBIAOBIIHICTD.

Orinka cTaHy TOXKEXKHO1T 0e3MeKr 00’ €KTa 3aXUCTY IMiJ1 4Yac BHYTPIIIHBOTO
ayJUTy TPOBOAUTHCA JJIsi BU3HAYEHHSI CyO’€KTOM YNpaBIIHHS MOXKEKHOK Oe3-
MEeKOI 00’€KTa 3aXHUCTy MOTpeOU B 3aco0ax, MarepiaabHO — TEXHIYHUX, (DiHAH-
COBHUX pecypcax, a TaKOX JJisi MPUUHATTS BIJMOBITHUX YIPABIIHCHKUX PIIIEHBb
(3ax0/11B) HaINpaBJIEHUX HA CTBOPEHHS YMOB IIOJ0:

— 3aro0iraHHs Ha 00’ €KT1 3aXUCTY MOKEK;

— e(pexTUBHOI JKBIJAIlT MOXKEXK, YCIIIIHOT eBaKyallii Jito/iel y pas3i BUHH-
KHEHHS NOXKeX1 a00 MiHIMI3alll HEraTUBHUX HACIIAKIB BIJ ITOXKEX1 Ha 00’ €KT1
3aXUCTY;

— YKOMIDIEKTOBAHOCTI Ta TOTOBHOCTI A0 /11 3a MPU3HAYEHHSIM MOKEXKHO — psi-
TYBJILHUX TAPO3ALTIB MICIIEBO1, BIZIOMYO1 Ta JOOPOBUILHOT MTOKEAKHOI OXOPOHHU.

[TpuHIWnM 301 ICHEHHS] BHYTPIIIHBOTO ayIUTY 3 OLIHKU CTaHY MOXKEXHOI 0e3-
NeKu 00’ €KTa 3aXUCTy MOCAAOBUMH 0cO0aMHU, sIKI HOTo MPOBOASTH 1IOJI0 Tpodeciii-
HOI CIPOMOKHOCTI, HEyNepeKEHOCTI, KOH(IIEHIIHHOCTI, 3aCTOCYBaHHI MiJIX0OY,
110 6a3y€eThes Ha JI0Ka31, TOBUHHI BIIMOBIAATH BUMOTaM [3].

TakuMm 4YMHOM, CTaHAAPT, L0 PO3POOJSAETHCS, CHPUITHUME PO3B’SI3aHHIO
MPIOPUTETHUX MUTaHb, CTOCOBHO SIKMX BCTAHOBIIEHO HACTYIIHI 3arajibHi BUMOTH:
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— MpOLEAYpH 3A1MCHEHHS BHYTPIIIHHOTO ayJauTy (OOCTEKEHHS, aHaji3y)
JUTSI OITIHKM CTaHY TIOKEKHOI O€3MeKr 00’ €KTa 3aXUCTy Cy0 €KTamMu YIpaBIIiHHS
MOKEKHOIO 0€3MEKOI0 00’ €KTa;

— BUSBIICHHSI HEBIAMOBITHOCTEH BIJIHOCHO BCTAHOBJICHHX BHUMOT IMOXKEXK-
HOi Oe3neku Ha 00’€KTI 3aXHUCTy Ta pO3pOOKM BIANMOBIIHUX OpraHi3aliifHO —
YIOPaBIiHCHKUX 3aXOMIB JJIS peaji3allli TeXHIYHUX BUMOT, Iepe0auyeHuX CUCTe-
MO0 3aro0iraHHs MOXKEeX1 Ta KOMIUIEKCOM IPOTUIOXKEKHOTO 3aXHCTY;

— MABUIICHHSA €(PEKTUBHOCTI (PYHKIIIOHYBaHHS CHUCTEMH YIPABIIHHS TO-
KEXKHOIO 0e3MEeK0I0 00’€KTa 3aXUCTy Ta AISUIBHOCTI CyO’€KTIB YIpaBIiHHA IO-
KEKHOIO OE3IEKOI0 00’ €KTA.

TakuM 4MHOM OIIIHKA MPOTHIIOKEKHOTO CTaHy 00’ €KTa 3aXHUCTy € BaXIIH-
BOIO CKJ1afoBot0 edextuBHOro ¢ynkiionyBanus CYIIb, a ii nmpaBuibHe mpoBe-
JeHHs Oe3MocepeIHbO BIUIMBAE HA PE3yJIbTaT 3a0e3MeuyBaHHs MOXKEXKHOI Oe3rme-
KM Ta TonepeKeHHsT HeOe3NeUHUX MO AiN MOB’I3aHUX 13 3HWKEHHSIM PIBHS MPO-
TUIIOKEKHOTO 3aXUCTY Ha 00’ €KTI, IKMM 3aXHUILAETHCS.

JIITEPATYPA
1. ICTY 8828:2019 IloxexHa O0e3mneka. 3arajibHl MOJIOKCHHS.
2. ACTY 8965:2019 Cucrema ymnpaBiiHHA 3a0€3MeUyBaHHS IOKEKHOI
0e3rek 00’ €KTa 3aXUCTYy.
3. ACTY ISO 19011:2019 HacranoBu 110710 MpOBEACHHS ayJUTIB CUCTEM
ynpasiiaas (ISO 19011:2018, IDT). — K.: AT "YxkpHJAHIL", 2019. — C. 51.
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VIIK 623.457

YTUIIBALIA BUBYXOHEBE3IIEYUHUX TPE/IMETIB SAIK EJIEMEHT
3ABE3INEYEHHA HAIIIOHAJIBHOI BE3IEKU YKPATHU

Cmupnos O.M., cm. suxa.
Tonkynos 1.0., k.m.H., ooy., Hay. kag.
Hayionanvnuii ynisepcumem yuginvnoeo 3axucmy Yxpainu, Xapxis, Yxkpaina

3 psny npuunH Ykpaina micis po3naxy CPCP neperBopuiiacs Ha Benuye-
3HMN apceHas. MiHictepcTBy oboponn Ykpainu (MO VYkpainm) y cmajgox Bin
[lepmroi 1 [pyroi CBITOBHX BO€H 1 MICISBOEHHOI TOHKH 030pO€HB 3aJIUIINIACS
Benmde3Ha KinbKicTh OoenpuriaciB (BIT). 3apa3 Ha ckinamax 30epiraeTbes 2,5 MITH.
toHH bII, 3 sxux monax 500 Tuc. TOHH MOTPEOYIOTh TEPMIHOBOI yTwmi3aIli. 3
KOXXHUM POKOM iX KUIBKICTh TUIBKH 3pOCTa€, M0 CTBOPIOE BEIUYE3HY 3arpo3y
JUTSI HAITIOHAJIBHOT O€3IeKH, 0COOJIMBO B CY4aCHUX YMOBAaX, KOJIM TEPUTOpIs Ha-
101 Jiep>KaBy MOTepIiae BijJ 30poitHOT arpecii Ta € HEMOOJUHOKI BUTIAJKU JTUBEP-
CIHOT MISITBHOCTI BICHKOBHX (OpMyBaHb CymnpoTuBHUKA. Kpim Toro, Goenpu-
Macy 3 MUHYJIUM TEPMIHOM 30€epiraHHs MpeICTaBIIAIOThH MOCTIHHY 3arpo3y BUHU-
KHeHHs Haa3BuuaiHux cutyariii (HC), moB’s3aHy 3 HECaHKI[IOHOBaHUMH BUOY-
XaMHd 1 TOXKeXaMHu, IO MOXXE IPUBOIUTH JI0 KaTacTPOo(pIUYHUX HACIIIKIB,
OB’ 3aHUX 13 3arHOCIUTIO JII0JICH 1 HEMOMpaBHUM 30UTKOM Tpupoi. [lpukiamgom
[IbOMY MOYTh CIYTyBaTH PE30HAHCHI MOJii Ha CKJagax, 0azax Ta apceHanax
30epiranHs paket ta 6oenpunaciB MO Ykpainu B AptemiBebky — 2004 p., B Ho-
BoOoraanisii — B 2004 — 2006 pp., y Jlo3osiit — B 2008 p., B Kanunismi —y 2017
p., B Iuni — y 2018 p., B banakiei —y 2017, 2018 ta 'y 2019 pp. Toro [1]. OxHoro
3 npuunH BUHUKHEHHS X HC Oyna ta oOcraBuHa, 110 HA TEMEPIIIHINA Yac Ha
ckiagax, 6azax i apcerHanax MO YkpaiHu CKyIMUWIHCS TUCSYl TOHH PI3HOMAHIT-
nux BII, cnucannx abo THX, 10 MJIATAI0Th CITMCAHHIO. €MHOCTI CXOBMII] HE J10-
3BOJIIIOTH JOTPUMYBATUCA HEOOXITHUX YMOB 30€piraHHsi, TOMY JOIYyCKA€ThCA,
Hanpukiaa, Tpumatu BII Ha BigkpuTuxX MaljgaHuuMKax y mTabdemsx ITijJ HaBICOM
a6o OpeszenToM. Take TMMYacoBe 30epiraHHs 4acTo OYyJIO 1 3aTUIIAETHCS MOCTIM-
HUM. /[ OyIiBHUIITBA HOBUX CXOBHII 13 JIOTPUMaHHSIM OC3MEUYHMX BiJCTaHEH
MOTPiOHI HOBI IOl 1 TEPUTOPii, a OYAIBHUILITBO 3arIMOJIEHUX a00 M1I3eMHHUX
cxoBuil BIl moB’si3aHe 3 BeTUKUMU MaTepialbHUMU BUTpaTaMu, TOMY CXOBHIIA
CIIOPY/IKYIOTBCSI HETOCTATHIMUA TEMITAMH, & B YMOBaxX CY4acHOTO COIIaIbHO —
MOJIITUHYHOTO CTAHOBHILIA B KpaiHl — HE OyAyIOThCs B3araji. 3 1HIIOro OOKY Mak-
CUMaJibHE CKOPOUYEHHS TepMiHiB 30epiranHs cnucanux BIT nuisixom ix yrumizanii
MOK€ 1CTOTHO 3MEHIIUTH BUTPATH Ta 3HU3UTU BUOYXO — MOKEKOHEOE3MEUHICTh
30epiranHs. ToMy Ha CHOTOAHINIHIN JIEHb 3pOCTA€E aKTyaJIbHICTh MpoOsieMH 30e-
piranss, nepepooku ¥ yrumizamii BII Ha cknagax YkpaiHu, OCKUIBKH TEMIU iX
CTapiHHS 3HAYHO MEPEBUILYIOTh TEMIU yTUIi3alii. Buxoasuu 3 1boro, BUHUKAE
HEOOX1AHICTh IIBUIKOTO BIPOBAIKCHHS HOBUX BUCOKOC(EKTUBHUX TEXHOJOTIN
yruiizarii b1, 110 1 € MeTOr MpOBOUMOTO TOCIIIKEHHS.

VYrunizauis 3actapinx 0oenpunaciB B YKpaiHi 3A1MCHIOETbCA 3 ypaXyBaH-
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HSIM TOJIOKEHb JleprkaBHOT 1171b0BOT 000POHHOT MPOrpaMu yTHIII3alll 3BHUaHUX
BHJIIB OOEMPUTIACIB, HEMPUIATHUX ISl TTOAATIBIIOTO BUKOPUCTAHHS 1 30€piranHs,
Ha 2008 — 2017 poku, 3aTBepakeHoi nmocranoBoro Kabinery MinictpiB Ykpainu
Bix 22 xoBTH: 2008 p. Ne 940 [2].

OpmauM 13 HanpsAMKIB peani3alii 3a3HavyeHoi [Iporpamu Oyna po3poOka Te-
XHOJIOT1H yTHiIi3alii 00Oenpunacis, HUIAXOM iX PO3pAKEHHs Ta po30oupanHsa. Ha
BIIMiHY BiJI aHJIOT1YHHUX JOCIIKEHb B 1HIIUX 00JIACTAX, IIEH HAIIPSIMOK MAE€ Tie-
BHY crienudiky, Ky CiiJl 000B’S3KOBO BpaxOBYBaTH IpU MpOBeACHHI poOiT. B
JaHWM Yac MPaKTHYHO HEMAa€ YHIBEPCATBbHOTO METOAY PO3PSAIKEHHS Oo€mpura-
ciB. Lle moB’sA3aH0 3 JIy’ke BETUKOIO PI3HOMAHITHICTIO KOHCTPYKIIiH OO€nmpuIiacis.
Ha Bukonanus 3a3HaueHoi [Iporpamu Ha moyaTkoBoMy eTami Oysio po3poOiaeHO
Ta BIIPOBA/KEHO MEBHY KIJIbKICTh KEPIBHUX JOKYMEHTI, 30KpeMa, TEXHOJIOTTUHUX
MpoLEeCiB yTHii3amii 0OenpunaciB MUITXOM iX pO3psKaHHS Ta po30HpaHHs A
MOJABINOI TIepeIadi OTPUMAHUX MaTepialbHUX 3acO0IB Ha MIANPUEMCTBA Halll-
OHAJILHOT EKOHOMIKH, a TAKOK CTBOpPEHA IeBHA BUPOOHUYA Oa3a.

CTBOpEHHsI KOMIUIEKCHUX BUPOOHUITB yTHIII3alli OO€NpuUIlaciB Ha TOMY
eTani Ta Ha TeNepilHii Yac MoB’A3aHe 3 BUPIIICHHSIM HACTYITHUX OCHOBHUX Hay-
KOBO — TEXHIYHMX MpPOOJIEM: YJOCKOHAJIEHHSI CIOCO0IB BHAAJICHHS BUOYXOBOIi
pedyoBuHM (BP) 3 xopmyciB 60enpunaciB; CTBOPEHHSI TEXHOJIOT1 NEPETBOPEHHS
BujaieHoi BP B mpomucioBi BUOYXOB1 peUOBUHH, EPEPOOKH MOPOXIB SIK B MPO-
mucioBi BP, Tak 1 B iHII NpoayKTH 1 BUpOOU, a TAKOXK YKYMOPOK Ta 1HIIMX JO-
MOMDKHHUX MaTepialliB B TOCHOJAPChKY MPOAYKIIiIO; po3po0Ka Ta CTBOPEHHS CIie-
[laJbHUX Te4Yel /I €KOJOTIYHO YUCTOrO CHAIIOBAHHS MIJPUBHUKIB, KaIlCyJib-
HUX BTYJIOK, TpacepiB TOIIO JJIs 3a0€3MEeUEHHsI €KOJIOTTYHUX BUMOI B IPOLEC]
yrumizamii [3].

Biacytnicth yHiBepcanbHOTO criocoOy pospsimkanas bI1 Bumyiye daxis-
1B JIJIS1 KOKHOTO KOHKPETHOTO iX THITY, 3 YPaXyBaHHIM €KOHOMIYHOI JOIIBHOC-
Tl 1 PIBHA €KOJIOT1YHOTO 3aXUCTYy, PO3POOISATH CBOIO TEXHOJIOTIIO BHIAJIEHHS 1
nepepobku BP, 3a0e3neuyroun npu mpoMy KOMIUIEKCHICTh TIEpepoOKu Ooempu-
maciB 1 IX KOMIIOHEHTIB. 3 OTJISily Ha BHIN€3a3HAaY€He, MPOoleC yTHIi3allii MmoBu-
HEH TepeadadaTy mepepoOKy BCIX €IEMEHTIB BUPOOiB, BKIOUAOYH O0HMOBI Yac-
TUHU, METAJIbHI 3apsu 1 ABUTYHHU, 3aCO0M 1HIIIAIT, CHCTEMHU YIpPaBIIHHS, YKY-
nopku Tomio. [lpu mpomy mporiecu yTtuiizaiii MOBHHHI OyTH O€3MeYHUMU Ta
€KOJIOT1YHO YUCTUMHU.

BucnoBku: 1. YtunizyBatu muisixom 3HuieHHs TUtbku Ti BII, siki HeOe3-
NEeYH1 B CIIy’KOOBOMY TTOBOJI>KEHHI.

2. Tpeba HeraitHO, y maciTadax Jep’kaBd, BITHOBUTH POOOTH 3 yTHITI3AIl]
BII. JInst nporo moBuHHA OyTH MpodiHaHcoBaHa aepkaBHa [Iporpama ix yrumizartii.

3. EdexkTuBHO BUKOPHUCTOBYBATH YCTaTKYBaHHS, IHCTPYMEHT Ta 00Jaj-
HaHHS TpU MPOBEACHHI YyTWIi3allii, BEChb HalpalbOBaHUM JOCBIJl IPHU PO3POOII
po0OYMX TEXHOJOTIYHUX MPOIIECIB HA pO30MpaHHs 3aCTapUIMX Ta HOBHX THUIIIB
Ooemnpuriacis, Ha MIAMPUEMCTBAX, apceHanax, 6a3zax ta ckiagax MO Ykpainu, ae
MO>KJIMBO MTPOBOJUTH YTUJII3AI[IIO 3T1IHO BUMOT HOPMATUBHO — MPABOBUX JIOKY-
MEHTIB 3 OXOPOHHU Mpalll Ta €KOJOT1YHOI OE3MEKH.
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V]IK 624.015.5

MOAEJIFOBAHHA 3AJII30OBETOHHUX BAJIOK B ANSYS ITPHU
CNJI0OBUX TA BUCOKOTEMIIEPATYPHHUX BIIVIMBAX

Cyp’aninos M. o.mn., npogh.
Ompow IO.AZ., K.m.H., 00U.
T'anonosa A.CZ., Kypcaum
Baciokoe
Y00ecora Oepoicasra axkademis 6yoisnuymea ma apximexmypu, Odeca, Ykpina
zHauiOHaﬂbHuﬁ VHigepcumem yusiibHo2o 3axucmy Ykpainu, Xapkie, Ykpaina
Hayionanonuii incmumym sioepuoi gizuxu, Iladys, Imanis

B nHam yac BMHUKae HEOOXIAHICTh B MPOBEIEHHI POOIT 13 OOCTEKEHHH,
OLIIHIOBAaHHS TEXHIYHOTO CTaHy 3a1i300€TOHHMX KOHCTPYKIIA Ta BiJHOBIICHHS
eKCIUTyaTal[iiHOI MPHUAATHOCTI ICHYIOUUX 3al11300€TOHHUX KOHCTPYKIIH MicIs
BIUTUBIB BHUCOKHMX Temmeparyp. llpu 1pboMy 3ajuIIaeTbcsi HEBUPIIICHOIO
npoOsema 13 3a0e3MeYeHHsIM TPUBAJIOl Ta HAMIMHOI eKCIulyaTalli Oy/iBEJIbHHUX
KOHCTPYKIIMA MICHS CUJIOBUX Ta BHCOKOTEMIIEPATYPHHUX BIUIMBIB 3a PaxyHOK
MPUIHATTS BIMOBIIHUX MaTepialiB a00 3aXMCHUX 3axoAiB [1].

MeTtoto naHoi poOoTH € KOMI'IOTEpHE MOJIEIIOBAHHS 3a11300€TOHHUX Oa-
JIOK MPHU CUJIOBUX Ta BUCOKOTEMIIEPATYPHUX BIUIMBAX 3 METOIO OI[IHIOBAHHS TEX-
HIYHOTO CTaHy 1 BUBHAUYCHHS 3JIMIIIKOBOTO PECYPCY.

OCHOBHI HayKOB1 pe3yJbTaTH CTAINA CKJIAJOBOIO YACTUHOIO HAYKOBO — JI0-
CIIHOT poOOTH Kadeapu HariasaoBO-MPodiIaKTUIHOI MisiibHOCTI HarionansHo-
ro YHIBEPCUTETY IIMBUIBHOTO 3aXUCTy YKpainu (M. XapkiB) «IIporHo3yBaHHs 3a-
JIUIIKOBOTO pecypcy OyIIBEIbHUX KOHCTPYKIIINA MICIsl CUIIOBUX, AehopMaliiiftHIX
1 BUCOKOTeMItepatypHux Brumsis» Ne JIP 0119U001003 [2].

MarematnyHa Mojeiab abo i aBTOMaTHU30BaHUN aHAIOT B iH(OpMaIiitHIk
CUCTEMI J1a€ MOXKJIMBICTh BUKOHATH ONEPATUBHE MONEPETHE POTHO3YBaHHS 3Ha-
YeHb KOHTPOJIbOBAHUX MApaMeTPiB Oy 1IBEIbHUX KOHCTPYKIIIH.

AHaJi3 TOCTIKEHb BITYM3HSIHUX 1 3apyO1’KHUX aBTOPIB BUSIBUB, 1[0 OCHO-
BHA 4YacTWHA pOOIT TMPHUCBSYEHA BUBUCHHIO BOTHECTIMKOCTI 3a11300€TOHHUX
KOHCTPYKIIIH. ¥ HOPMAaTUBHUX JOKYMEHTAX JIOCUTh ITOBHO HABEJIEHI OCHOBHI MO-
JIO’KEHHSI TIOJI0 PO3PaXyHKY BOTHECTIMKOCTI 3a/11300€TOHHUX KOHCTpyKIii. Of-
HAK eKCIEPUMEHTAIBHHUX JOCIIKEeHb, TIOB'A3aHUX 3 BUBUCHHSM 3aJIMIIIKOBOI He-
Cy401 3JaTHOCTI 3a11300€ TOHHUX KOHCTPYKII1H MICJIsI MOXKeEXI1, BIJOMO Hebararo.

O06’exkTOM, HECy4a 3/IaTHICTh SKOTO BH3HAYanacs Mpu BIUIMBI BUCOKHUX Te-
MIIepaTyp B JIaHOMY JOCJIKEHHI, MPHUHHATA 3aji300eTOHHA Oallka — CTiHKa
MPSIMOKYTHOTO Tiepepizy [3].

ANSYS — ne nporpaMHHil MakeT CKIHYEHHO-EJIEMEHTHOTO aHali3y, II0
BUPIIIY€ 3aBJaHHS B PI3HUX TaTy3sX 1HKEHEPHOI MISUTBHOCTI (MIIHICTh KOHCTPY-
KIIi}i, TepMOJIMHAMIKa, MEXaHiKa PIUH 1 Ta3iB, €JIEKTPOMArHETU3M ), BKIFOUAIOUH
NoB’si3aHl 0arato JUCUUIUIIHAPHI 3aBAaHHS (TEPMOMIIHICTHI, MAarHITONPYXH1
To1io) [4].

BpaxoByroun po3BunyTi MoxsmBocTi ANSYS, came meit maker O6yno o0-
paHO B poOOTI IJIsi MOJIEITIOBAHHS 3aJ11300€TOHHUX KOHCTPYKIIiH, M0 pO3TJisijia-



MiXHapoAHa HayKOBO-NpaKTUUYHA KOHhepeHLisn

IOTBCS, TIPU CHUJIOBHX 1 BUCOKOTEMITEPATYPHHUX BIUIMBAX Ta MOAAIBIIOTO po3pa-
XYHKY METOJIOM CKIHYCHHHX €JI€MEHTIB 3 METOI0 BU3HAUEHHS Ta OILIHIOBAaHHS Te-
XHIYHOTO CTaHy.

3 METOIO OLIIHKH SIKOCTI €KCIIEPUMEHTY 1 BIPOT1IHOCTI OTPUMAHOTO B XO/i
HOro NMpOoBEEHHS PO3NOALULY TEMIIEpATYp BUKOHAHO KOMII FOTEpPHE MOJIEIIOBAaH-
Hs1 3aJ11300€TOHHOI 0aKu — CTIHKU B mporpaMHomy komruiekci ANSYS R17.1
(puc. 1).

[Tpu moOynoBi Mojeli BUKOPUCTOBYBAJIWCS MapaMeTpu 3aii300€TOHHO1
OaJIKM — CTIHKM 3 TEpIoi cepii mpoBeaeHUX BuipoOyBaHb (3pa3zok Ne 1). Ilpu
MIPOBE/ICHHI BCIX €KCIIEPUMEHTIB 3MIHU TeMIlepaTypu (PiKCyBajucCsi B KOHTPOJIb-
HUX TOYKaxX KOXKHY XBWIHHY. JIJig MOPIBHSHHS aHAJOTI4HI JaHi OTpUMaHi 3 (ai-
Ty pe3yibTaTiB po3paxyHKy B mporpami ANSY'S.

800,00 (mm)

<
200,00 600,00

Puc. 1. Po3noain temneparyp B MojeJii 3a,1i300eTOHHOI 0ajKku — cTiHku B ANSYS

Ha puc. 2, 3 nokazani mons aedopmariiii 1 Hanpy>KeHb MpU HArpiBaHHI 3a-
J1300€TOHHOI OaJIKK — CTIHKHU.

200,00 600,00
Puc. 2. le¢popmanii npu HarpiBaHHi 3a/1i300eTOHHOI 021K — CTIHKH
AHani3 JaHUX TOKa3ye, L0 Pe3yJbTaTH EKCIePUMEHTAIbHUX JIOCIHi-
JDKeHb 3aJ11300€TOHHOI OalKu — CTIHKM 1 il YMCENbHOTO aHajli3y B MHporpami
ANSYS mis mepmmx 10 XBUIMH TOCUTH CYTTEBO BiAPI3HAIOTHCS Y BCIX KOHT-
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POJIBHUX TOYKaX, MPOTE HaAaJl I BIAMIHHICTh CTAOUTI3YEThCA, 1, aX J10 3aKiH-
YEHHS eKcnepHMeHTy, He nepesuiye 10 O%

1 Stres:
Type: Equmlent (von-Mises) Stress
Unit: MPa
Time: 1
24.09.2018 11:56

3,7366e5 Max
3,3231e5

. 2,9095e5

. 2,49595

. 2,0823e5

500,00 (mrm)

200,00 600,00

Puc. 3. Hanpy:keHHs1 npy HArpiBaHHi 3a,1i300€TOHHOI 0AJIKH — CTIHKH

Bennuunu temneparyp, ki orpuMano B ANSY'S 1151 Touok 3aii300€ToH-
HOT OaJIKM — CTIHKH, 110 BIANOBIIAIOTE po3TanryBanHio Tepmomnap T1 — T3, B ycix
BUIIAJKaX JEII0 BUIIE, HIXK 3a pe3yJIbTaTaMu €KCIIEPUMEHTY.

B minomy, oTpumani pe3yiabTaTi NiATBEPKYIOTh, IO METOAUKA MPOBEe-
HUX EKCHEPUMEHTAIbHUX JOCIHIJKEHb KOHCTPYKIIM 1 X KOMII FOTEPHOIO MOJie-
JIOBaHHS 3 MOJAJBUIMM YHUCEIbHUM aHaIi30M MOXXe OyTH pEeKOMEHJOBaHa s
IPAKTUYHOTO 3aCTOCYBaHHS.
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MATHEMATICAL MODEL OF THE VULNERABILITY ZONE OF THE
“CARE” OBJECT BY EMERGING FACTORS

Tarasenko O*. DSc, Senior Researcher, Head of Department
Almazov K2
!National University of Civil Defence of Ukraine, Kharkiv, Ukraine
2Academy of the Ministry of Emergency Situations of the Republic of Azerbaijan

One of the tasks of civil defense is to preserve the life and health of citi-
zens, material values, integrity and functionality of socially important objects,
called, in accordance with [1], objects of “care” (OC), in the face of the threat of
action on them of the damaging factors of emergencies. Among the ways to min-
imize the consequences of the impact of emergencies on public health, localiza-
tion measures are envisaged (in the case when it is possible to control the process
of spreading the border of the emergency situations (ES) area by specialized
units) and evacuation measures when such control is not possible but either is not
operational enough. Evacuation measures itself, in turn, should be based on
sound calculations, taking into account a number of factors: mobilization capabil-
ities, including the number and tactical and technical characteristics of the in-
volved transport and loading facilities; capacity of evacuation transport routes;
the number of evacuated subjects; the volume of evacuated material assets, etc.
When the OC is lying on the path of the dynamic border of the emergency area
(large — scale man — made or natural fire, release of poisonous substance, oil spill
on the water surface, etc.), the speed of border propagation (the edges of the fire,
the surface of the permissible concentration of a poisonous or radioactive sub-
stance, the border of an oil slick) determines the time frame for carrying out both
evacuation and localization measures. Since the locations and parameters of pos-
sible foci of the emergency area are often not known in advance, the evacuation
plan for especially important environmental protection should include various op-
tions for potential threats from large — scale dynamic emergencies of a natural
and natural — technogenic nature.

The aim of the article is to construct the vulnerability field of the “care”
object by the damaging factors of emergency situations (natural fire), the level
lines of which are isochrones of the process of reaching the emergency response
boundary by the boundary of the emergency area.

When solving the problem of determining the level of territorial risk in the
vicinity of an object of increased danger (OID), the latter is considered as a center
of the damaging factors of emergency [1]. The solution to this problem is widely
presented in [2, 3].

At the same time, according to [1], the declaration of the level of risk for
the object of “care” (which is not at all identical to the OID, since it is not the
source but the recipient of the threat), from the external factors affecting it in
emergency situations with undetermined focus parameters (which may be the
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above types of emergencies) is not carried out, scientific research in this direction
IS not conducted.

The determinate analogue of the territorial risk field for environmental
health from the external manifestations of an emergency may be the zone of vul-
nerability of the object, determined by the parameters of the potential focus. In
this case, the analogues of the lines of the risk level may be the isochoric process
of the boundary reaching the emergency contour of the emergency zone.

Under idealized isotropic homogeneous landscape and meteorological con-
ditions for a point — like OC or OC of a circular shape, isochrones are equidistant
concentric circles. Under the same conditions, but for an OC with a more com-
plex (but convex) boundary, isochrones are a family of parallel curves [4].

Non — trivial is the solution of this problem in heterogeneous landscape
and meteorological conditions for non — convex shaped environmental condi-
tions, when the boundary of the emergency region propagates at a speed deter-
mined by local conditions and the geometrical contour of the region. In this for-
mulation, the solution to the mentioned problem has not yet been considered.

Obviously, it is necessary to consider the solution of this problem with the
involvement of development models for a specific type of emergency. The solu-
tion of the problem of finding the zone of vulnerability of the environment with a
threat to the latter from a natural fire is given [5].

We introduce the concept of a vulnerability field for a “care” object in a
deterministic setting when the occurrence of an emergency focus is considered as
a reliable event. We define the critical vulnerability of health facilities as the time
it takes for an arbitrary emergency focus to reach the nearest point of the health
boundary in the time required for its regular evacuation. The lines of the level of
the field of vulnerability of the environment in fixed landscape and meteorological
conditions are defined as isochrones of reaching the boundary of the environmental
zone by the contour of the emergency area. In environmental conditions, when me-
teorological and landscape factors influence the speed and direction of development
of the boundary of the emergency area, and the parameters of the emergency area
and its location with respect to the environment are unknown in advance, it is neces-
sary to construct the levels of the spatial field of vulnerability of the environment in
fixed (or most likely) meteorological conditions.

There sultallows you to clearly demonstrate the boundaries of the emer-
gency zone, the striking factors of which are able to reach the object of care. In-
turn, this all ows the calculation off or cesand mean stop revent this object from
falling into the emergency zone. The isochrones remotely resemble parallel
curves, but the deeper the forecast, the less they repeat the contour of the object
of care. This is due to the distortion of their specific landscape and meteorologi-
cal conditions.
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JIICOBI ITOKEXI. AKTYAJIBHICTbD ITPOBJIEMU, HACJIIAKHA
TA 3AIIOBI'AHHA BUHUKHEHHIO

Toeapancekuii B.1., k.m.H.
Jlvgiscokuil Oepoicasnutl yHigepcumem oe3nexu xcummeoisinionocmi, Jlveie, Yxpaina

[Ilopoky y cBiti BuHHMKae 0au3bk0o 400 THC. JIICOBUX MOXKEXK, SIKI MPU3BO-
JSATh J10 TIOIIKOKeHHs O53bKo 0,5% 3arajibHOi IUIONII YCIX JICIB Ta BUKUIY B
aTMocdepy MUTbHOHU TOHH NpoayKTiB TopiHHs [1]. [lonax 90% Bunaakis 3aro-
pPSHB B CEPENOBUII JIICYy BUHHUKA€E 3 BUHU JIOAWHU. [IpoTe, 1HIIOW MPUYUHOIO
BUHUKHEHHS JIICOBUX IMOXEX, 30KpemMa B ABcTpaiii Ta kpaiHax €Bpomnu, € aHO-
MaJibHI MOTOAHI YMOBH. Builie3a3HaueHi YNHHUKY BIUIMBY HA BUHHUKHEHHS JIICO-
BUX MOXEX 3aCIyTrOBYIOTh OCOOJIHMBOI yBary.

HeoOxigHuMuU yMOBaMH [Jii BUHUKHEHHS JIICOBOI MOXEX1 € MOCYIIIUBI
MOTO/IHI YMOBH, IO CIIPHYMHSIOTH 3HIKEHHS BOJIOTOCTI TOPIOYOT0 Marepiaity, a
TaKOX JiKepesa 3aropsHHs. [Ipy npoMy HalBaXKJIUBILIKM 1 HenepeadauyBaHUM
(dbakTOpOM € caMe MOroJia, OCKUIbKM 1HTEHCUBHICTh MOKEXK1 Ta MIBUJKICTD ii MO-
LIMPEHHS 3ajie)KaTh BlJ TEMIIEpaTypH, BOJIOIOCTI, BEJIMYMHU aTMOC(EpPHUX Ora-
IiB Ta MIBUAKOCTI BITpY. HaliCWipHINI MOKEX1 BUHHUKAIOTh B YMOBAaX >KapKoi,
cyxoi Ta BITpsiHOI mOToAU. 3TiIHO 3 pe3yabTaTaMH METEOPOJIOTIYHOTO CIOCTepe-
*eHHs BOpoAoBX 1981-2019 pp. IHTEHCUBHICTh MOXKEXKHOI AKTUBHOCTI B3UMKY
2019 poky B ABcTpaiii pekopAHO 3pocia. Y aeskux perioHax IliBnenHoi Ame-
pukn 1 CxigHoi AQpuUKH piBEHb MOXKEKHOI HEOE3MeKHu 30epiraerbcs Ha MICALb
JOBIIIE, aHDK YOTUPH AecATHTTS ToMmy. Excnieptn €Bponeiicbkoi iHpopMariii-
HOT cTy>kOn MOHiTOpHHTY JicoBux noxkex (EFFIS) [2] Takox mporHo3yroTh 3Mi-
HY XapakTepy MOBEIIHKU MOXKEX y MPUPOJHUX E€KOCUCTEMAX, a caMe: MOJIyM s
MOIIMPIOETHCS MIBUALIE Ta IHTEHCUBHILIE, M1 AI€I0 TOPIHHS MPOAYKTH TOPIHHSA
MOIIUPIOIOTHCA HA BEJIMKI BIJICTaHI, OXOIUTIOIOYM BCE OUIbII miomii. I xoda Taxi
MOXkEXK1 € HEBIJ'€MHOIO YACTUHOIO MPUPOJIHOTO LUKy, EKOCUCTEMH 1 HACEICHHS
MOXYTh OyTH HE TOTOBI JIO0 TaKUX 3MiH. 30KpeMa, OCTaHHIM 4YacOM BHUHHUKJIA TCH-
JICHITiSL 1O TIOIUPEHHS MOXKEX TEPUTOPISIMU BOJIOTOTO TPOIIYHOTO JIICY B MiBHIY-
HO — cxiaHik yactrHl HoBoro IliBgenHoro Yenscy.

be3yMoBHO, METOIO MPOTHO3YBAaHHS Ta MONEPEKEHHS] BUHUKHEHHIO JIICO-
BUX TIOKEXK € TIOPATYHOK KUTTS Ta 30epekeHHst 1oBKLIA. [I[pornozyBanHs miciis
Ta YaCcy BUHUKHEHHS TOXKEXI1 IOTIOMOXE BPATYBATU KUTTSA 1 3MEHIIUTH OOCSTH
€KOJIOTIYHUX Ta EKOHOMIYHHMX 30UTKIB. SIKIIO CHCTEMa MOHITOPUHTY JOBKUIIS 3
BUKOPHCTaHHSM IiporpaMuoro 3abde3neueHus «Copernicus» (CAMS) nanae iHdpo-
pMallito MMpo peanbHy KUIbKICTh MOXKEX Y BCbOMY CBITI, TO METEOPOJIOTTYHUHN TTO-
Ka3HUK TokexkHoi HeOesneku (FWI) Ha ocHOBI 3MIHHM METEOPOJIOTIYHUX TTOKA3-
HUKIB J0TIOMara€ TpPOTHO3yBaTH piBEHb MOkeXHOI HeOesmeku [2]. Excmeptu
EFFIS BukopucTOBYIOTH 1€ MOKA3HUK VISl CKJIaIaHHSI KOPOTKOCTPOKOBUX TIPO-
THO31B PiBHS MOKEXHOI HeOe3neku, a criBpoOiTHUKU Ciy:x0u MOHiTOpI/IHFy 3Mi-
Hu kiiMary (C3S) — 3 MeTOr TOBrOCTPOKOBOTO MPOTHO3YBAHHS, OCKUIBKU ue 10-
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3BOJISIE OLIHUTHU 1HTEHCUBHICTH IMMOXKEXKI, sIKa 3aJIEKUTH Bl IMIBUAKOCTI 11 HOIIH-
PEHHSI Ta KUIBKOCTI TOPIOYOT0 MaTepiaiy.

Hoga 6a3a manux npo noxexHy Heoesneky CAMS nae 3Mory 3po3yMiTu, B
AKIf Mipl 3MIHHMBCS XapaKTep MOBEIIHKU JIICOBUX Moxkex. [lepiia 3aranbHOmO-
CTymHa 0a3a METeOJaHuX 3 YChOTo CBITY 3a mepion 3 1980 poky mo3Bosisie 3iiic-
HIOBATH aHaJI3 MIOTOYHOTO PIBHS MOKEKHOT HEOE3MEKH 3 ypaxXyBaHHSIM YMOB BU-
HUKHEHHS Ta PO3BUTKY MOXKEX, AKI BUHUKAIHN PaHIIIe, a TAKOXK OI[IHUTH 0CO0JIH-
BOCT1 MIHJIMBOCTI1 KJIIMATy B MOXKEKOHEOE3MEUHUX 30HAX CBITY.

Y Kamidoprii 00’€KTaMU €HEPromocTavyaHHS 3aCTOCOBYETHCS TEXHIUHE
pimieHHs, sike 0a3yeThCs Ha aAanTallii 10 MOXKEeKOHEOE3MeUHuX CUTYyalliid, a 3a
HEOOX1THOCTI BIIKJIFOUEHHS CIIOKHMBAUiB BiJl eHepromepexki. Kpim toro, B moxe-
’KOHEOE3MEeYHNX pailoHax aKTHBI30BAaHO POOOTY 3 HACENIEHHSM, a Jiep:KaBHA MPO-
rpaMa 3 pO3BUTKY €KOJIOTii goromarae ¢piHaHCYBAaTH 1HIIIATUBU MIOAO O370POB-
JICHHSI JIICIB Ta 3amo0iraHHs BUHUKHEHHIO JTicOBUX Moxex. HaTtomicts B Icnanii
crieliayIbHI MIAPO3AUIM CIAIOIOTH JIICOB1 Xallll, MONEPeKat0ul BUHUKHEHHS JTi-
COBHUX TMOXEXK, a B ABCTpasIil 3 METOIO MiJBUILECHHS MOXKEXKHOI 0€3MeKu 00’ €KTIB
MPUPOJOOXOPOHHOTO KOMIUIEKCY HaBiTh 3MIHIOIOTH HalllOHAIbHI OyA1BEJIbHI HO-
pmu. B CIIIA OCHOBHHM BEKTOPOM PO3BHUTKY IPOTHIIONKEKHOTO IUIAHYBAaHHS B
JICOBUX MIJIPO3/LJIaX € MiABUIIEHHS €(PEKTUBHOCTI A1M Ha BUIAJIOK BUHUKHEHHS
noxkexi. Ille o mosBu mokexxkHoi aBiailii 0yy0 po3po0IeHO CUCTEMY MOTOJMHHOTO
KOHTPOJTIO, SIKOIO Mepe10aueHo MiIBUIIICHHS €(PEKTUBHOCTI MPOTUITOKEKHUX 3aXO0/I1B
Ha BCIX eTarax BUKOHAHHS JIKBIJALl IMOKEXK 3 METOI0 HEJOIYIICHHS Ha JUITHKAX
noHaj 4 ra oubine 15% noxexx. CyTHICTh HOBUX HAIIPSIMKIB Y MEXKaX JIICOMOMKEK-
HOTO TJTAaHYBaHHS TOJISITa€ HE JIMIIE B aKIICHTYBaHHI yBaru Ha MUTAHHSX MOXKEXKOTra-
CIHHS SIK TIpO1IeCy OOPOTHOH 3 MOKEKaMH, & TAKOXK 1 B PO3IIMPEHH] chepH MOKEKHOT
OXOPOHH B IIJIOMY 33 PaxyHOK aCUMUISIIII B paMKax IJIAaHYBaHHS 3€MIICYTIPABIIHHS
Ta BKJIFOYECHHS B 110 chepy MpOoPUIaKTUIHHUX 3aX0iB [3].

Cy4acHi TeXHOJIOT1i TaCIHHS JICOBUX TOXKEXK MepeadadaoTh 3aCTOCYBaHHS
IHHOBAIIMHUX TEXHIYHMX pimeHb. OJHUM 3 TaKuX € 3aIy4eHHs Oe3IMJIOTHOTO
noBiTpsiHoro cyana Altus Il. JucraHiiiiine kepyBaHHS armapaToMm Ja€ 3MOTy Ha
HU3BKIH BUCOTI MPOTATOM 24 TOJWH 31CHIOBATH MOHITOPUHT TEPUTOPIH 1 mmepe-
JaBaTy PITYBAJILHUKAM 4Yepe3 IITYYHHUH CYMyTHUK 300paK€HHS 3 JaHUMHU TIPO
TeMIepaTypyu CEpeJIoBHINAa B Takiii MicieBOCTi. Ha OCHOBI IUX JaHMX MOKHA
BIIPOJIOBXK 100U CKJIACTH JOKJIAAHYy TomorpadiuyHy KapTy MiCIsi BUHUKHEHHS
HAJ[3BUYANHOI CUTYyaIlli Ta ii MeX, B MOAAIBIIOMY BUKOPUCTOBYIOUH 1110 1HDOP-
MaIIito MpH IJIaHyBaHHI Jii.

[TuTaHHAM CHOTOJEHHS, 30KpeMa il y Hallliii KpaiHi, € mepexija Bij cTpaTe-
i, OpPIEHTOBAHMX HA KOHKPETHI [ii, 10 KOMIUIEKCHOTO yIPABJIIHHS JIKBIIAIIIEO
JCOBUX TIOXKEXK, MPHU SIKOMY PO3IIISIIAIOTHCS NBa piBHS iHTerparii. [lepmmii pi-
BEHb SBJISIE COOO0 KOHCOJIJIAINI0 TPOMAJICHKOTO CYCIUIbCTBA B YMPABJIIHHI MO-
XKeKaMH, 30KpeMa uepe3 aKTUBHI /i1 TpOMaJICbKUX OpraHizaliid B apuHi 3ano0i-
raHHs JIICOBMM MOXeXaM Ta iX JikBigauli. J[pyruii piBers nependayae KOMILIEK-
CHE YIPABIIHHS MOXKEKaMH B MPUPOJTHUX €KOCHCTEMax, BKJIOYarouu Jjiicu. He-
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B1JI’€MHOIO CKJIQJJOBOIO € TaKOXX MDKHAIIOHAJIbHA B3a€MOJIs MIOAO0 BHPIMICHHS
NUTaHb B 1aH1i 001acTi.

TakuM YMHOM, TUTaHHS BIOCKOHAJICHHS CUCTEMHM 3ario0iraHHs BHUHUKHEH-
HIO JTIICOBHUX TOXEX 3aJUIIA€ThCA HeBUpimeHuM. s #oro omrumisariii HE0O-
X1IHO BIPOBA/KEHHS CYYaCHHMX TEXHIYHMX pIIICHb, 5K, 30KpeMa, akKTUBHO 3a-
CTOCOBYIOTBCSI Y CBITOBIM MPAKTHIII 3 TACIHHS JIICOBUX TOXKEK.
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YIOCKOHAJEHHS METOJUKHA BUKOPUCTAHHS TEXHOJIOTII I
AMAPATHUX 3ACOBIB JIA3EPHOT'O CKAHYBAHHSI JIJI51
CTBOPEHHSI HU®POBOI TONOTEOJAE3UYHOI BA3U JAHUX
MOTEHIIAHO - HEBE3NEYHUX OF’CKTIB TA TEPUTOPI

Tonkynos I.Ol., K.M.H., 00Y. Ha4. Kag.
Memvonkin 0.0", Kypcanm
Tonkynosa B.IZ., cmyoeHm
! Hayionanvnuii ynisepcumem yuginbHoeo 3axucmy Yxpainu, Xapxis, Ykpaina
ZXapkiecz;Kuﬁ Hayionanvnuii aepoxkocmiunuti ynieepcumem im. M.€. JKyxoecvrkoco «Xapkisco-
Kutl agiayiunuu incmumympy, Xapxis, Yxpaina

3a yac CBOro iCHYBaHHS JIIOJICTBO 3aBKJIM HaMarajiocsi CTBOPUTH TEXHIUHI
3aco0u, CrOCOOM Ta TEXHOJIOTIT MOOYIOBU SKOMOTa TOYHIIIOTO 300pa)KeHHs OTO-
YyI04YOT0 CEepeOBHUINA JIJIsi MOTro Bi3yalizallli Ta BUPIIIEHHS 0araTbOoX HayKOBHUX
Ta MPUKIATHUX 331ad. J[JI1 MhOro BUKOPUCTOBYBAIHCS Ta MPOIOBKYIOTh BHKO-
PUCTOBYBATHUCSI PI3HOMAHITHI TEXHOJIOT1i OTpUMaHHS JaHUX: HIBEJIIpYBaHHS, Ta-
XEOMETPUYHOI 3MOMKH Ta JIIHIHHKUX BUMIpPiB Tomo. O HAK Il TEXHOJIOTII HE B I10-
BHII Mipi BIANOBIIAI0Th CYyYaCHUM BHUMOTaM Ta HE 3aBKJU J103BOJIAIOTh CTBOPUTH
TPUBUMIPHI IUPPOBI MOJIEN] 3 BUCOKOIO TOUHICTIO. OJIHUM 13 Cy4acHUX Ta e(ek-
THBHHMX CIIOCOOIB BHUPIIIEHHS [IOTO 3aBJAHHS € BUKOPUCTAHHS TEXHIYHUX 3aCO-
01B J1a3epHOr0 CKaHYyBaHHS, AKi 3 OJJHOTO OOKY BHUMAararoTh 3HAYHUX MaTepiaib-
HUX BKJIAQJICHb 1 JIIOJICBKUX PECYpCiB, ajie¢ 3 1HIIONO0 OOKY Jar0Th MOXJIUBICTb
O1IBII IIBUJKO OTPUMYBATH BUCOKOTOYHI TPUBUMIPHI 300paskeHHs [1].

B mporeci mpoBeneHHS E€KCMEPUMEHTATBHUX JOCHTIKEHb B IOJHOBUX
yMOBaXx 3a J0MoMororo jazepHoro ckanepa Leica RTC 360 [2], akuif HAJICKUTH
Xapkicekomy HBIT TOB «HagiraiiitHo — reoie3udHuii EHTP» Ta BUKOPUCTO-
BYBaBCs Ha MIACTaBl JIOMOBJICHOCTEW MPO CIIBMOpaIlto, 0ysno oTpumaHo 16 okpe-
MHUX «CKaHIBY», M0 MICTITh OJU3bKO 39 MUIBHOHIB KOOPAMHATHUX TOYOK, SIKI B
mporieci oOpoOKH MOB'sA3aHI MK COOOIO 3a JIONTOMOTO0 1HepIiitHO1 cuctemMu VIS
nporpamuoro 3abe3neueHdss Cyclone Field 360 BukopHCTOBYBaHOTO JIa3epHOTO
ckaHepa Ta nmporpamu Register 360 (puc. 1).
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Ile mano MOXIMBICTH MOOyayBaTh y mporpamHomy mpoaykti Autodesk
AutoCAD Tonorpadiuauii miaH 3cyBoHeOe3MEeYHOT 3eMEeJIbHOI IUITHKU y Maclil-
tabi 1:500 3 HaHECEHHSM yCiX 00'€KTIB 1 CITOPY/, 110 3HAXOAATHCS B MEXax BijC-
KaHOBaHOI TEPUTOPii, Ta CTBOPUTH TPUBUMIPHY MOJENb 3€MEIbHOI AUISIHKH, IO~
OynoBaHy y mporpamuomy npoaykti Autodesk Revit (puc. 2).

3a pe3yabTaTaMu MPOBEIECHUX JOCITIKEHB 3alPONIOHOBaHa YAOCKOHAICHA
METOJMKa, siKa Tependavyae KOMIUIEKC HATYPHUX IOJIbOBUX BHMIpPIOBaHb Ta Ka-
MepalIbHUX POOIT, 110 BUKOHYBaJacs Ha MiJCTaBl cPOPMOBAHOTO TEXHIYHOTO 3a-
BJIAaHHS 1 TIEPEJIIKy BU3HAYEHUX B XOJIi PEKOTHOCIIMPOBKH HAa MICIIEBOCTI BUXiJ-
HUX JaHUX. 3amporOHOBaHA METOJMKa Oyna BUMPOOyBaHA MPU BUKOHAHHI MOC-
TaBJICHHUX B poOOTI 3a7a4, 10 MiATBEPAMIIO ii IIpale3aaTHICTb.

Puc. 2. 306paxeHHst TPUBUMIPHOI Mo/1eJli 3eMeJIbHOI TUIAHKH.

OTxe B X011 JOCIIHKEHHS, 110 HOCUTh HAYKOBO — MPAKTUIHHUMN XapakTep,
3IMCHEHO MOYaTKOBI KPOKH HA NIISAXY CTBOPEHHS IU(PPOBOI TOMOTEO01e3UIHOI
0a3u TaHUX MOTEHIIINHO — HeOe3MeuyHuX 00 €KTIB Ta TEPUTOPIA Ha MpUKIaAl Xa-
PKIBCBKOI 00J1acCTi, sIKa 3 yCIIXOM MOX€ BUKOPHCTOBYBATUCS MPH 3A1HCHEHHI J10-
BFOCTPOKOBHUX Ta KOPOTKOCTPOKOBHIX IPOTHO3IB, @ TaKOX CIICHAPIiB PO3BUTKY
MOYKJIMBUX HAQJI3BUYAMHUX CHUTYallldl y pasi ix BUHUKHEHHS. [locTiliHe BiICIIiIKO-
BYBaHHS 3MIH Ha MOJIOHMX IUISHKAaX TEPUTOPIi JacTh MOXKIHMBICTh HE TUIBKH
OMEpaTUBHO pearyBaTh Ha KPUTHUYHI 3MIHM CTaHy OO €KTIB Ta OPraHi30BYBaTH
MIPOBE/ICHHS aBapiiiHO — PATYBAJIbHUX Ta 1HIIUX HEBIJIKJIAJHUX POOIT B iX Mexkax,
a 1 CBOE€YaCHO PO3POOJIATH Ta BIPOBAKYBATH KOMIUIEKC MPEBEHTUBHUX 3aXO0JI1B
JUIs cTad1Ti3arii abo MOKpaIeHHs CUTYAIIll B IIJIOMY.

JITEPATYPA
1. MamonoB K.A., Barkin K.I., Hecrepenko C.I'. CucteMu MOO1IBHOTO Jia-
3€pHOTO CKaHyBaHHS B TeoiH(opMaliifHux TexHonorisx / KomyHaasHe rocmo-
napctBo MicT. Cekitist: 3eMIeKOPUCTYBAaHHS, OIlIHKA 3eMJIl Ta HEPYXOMOCTI . — X.:
XHYMI im. O.M. bekerosa, 2016. — Bum. 132. — C.121 — 126.
2. llleBuenko T.I'. Mopo3 O.1., Tpesoro 1.C. TI'eogesuuni npunaau. — JI.:
JIpBiBchbKa moaitexnika, 2006. — C. 459.
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YK 623.126:666.9:672.3

IMPOTHO3YBAHHS 3MIH TEXHIYHOI'O CTAHY, HAJIHHOCTI I
AKUBYYOCTI CHEIIAJIBHUX OB'EKTIB

Yoaiioynnaee IO.H., x.m.u., npogp.
Onvwescokuii 10.B., k.m.u., c.u.c.
Hayionanvuuii ynieepcumem oboponu Yrpainu im. Isana Yepusxoscvkozo, Kuis, Ykpaina

Jlnsi BU3HAUEHHS MPOTHO3HOTO PIBHA PO3BUTKY KOHCTPYKIIIHA CIOPY
cneriansHoro OyaiBHuITBO (KCCB) HaliyacTine BHKOPHUCTOBYIOTH MOJEII, IO
0a3yl0ThCsl Ha KOMILUIEKCI METOJIIB PErpeciiHOro aHami3y, IpU IIbOMY BaKJIMBUM
€ MUTaHHS BUOOPY (HOpMHU 3aJIeKHOCTI TUHAMIKH 3MIHHM MMOKa3HUKIB BiJl 4acy.

MeTor0 J0MOBiZI € BUPIMIEHHS MHUTaHHS 00 BHOOPY MaTeMaTUYHOTO
amapary, 3a JOIOMOIOI0 SIKOTO MOJKJIMBE CTBOPEHHS aJ€KBaTHUX IMITallIHUX
MoOIeJiel JUTsl MPOTHO3YBAaHHS 3MiH TexHI4HOro ctany Ta BiqMoB KCCB.

Jlnst po3B's3aHHsT cHOPMYIIHOBAHOI 3aJlayl MPOMOHYETHCS 3aCTOCYBAHHS
mTy4yHux HehpoHHux Mepex (HM), siki BoNOAil0TH HU3KOKO TIEpeBar, a came:
MO>KJIMBa MOOYI0Ba ajekBaTHOI Mojeni Ha HM HaBiTh B yMOBax HecTaul JaHUX;
iCHYy€ 3py4uHuUii croci® Moaudikarii MoIesi B 3aJIeXKHOCTI BiJl MOSBU PE3YJIbTATIB
HOBHUX CIIOCTEPEKEHb; 1 TOJIOBHE — MOJIECNIb MOXKE CaMOBJOCKOHAIIOBATUCH MPHU
HAJIXO/HKEHH1 HOBUX JJaHUX.

o6 ctBopuTt HM nsis BupitieHHs 3aBJaHHS MPOTHO3YBAHHS, HEOOX1THO
BUOpaTH CTPYKTYpPY 3’ €IHAHb HEHPOHIB MK CO0OI0 1 3'1CyBaTH 3HAUYCHHS Tepe-
Bar 3B’SI3KIB B paMKax IIi€i CTPYKTYpH. 3aTHICTh 3B A3KIB 0 Moaudikaiii po-
outs HM Takoro, o camoBaockoHamoetbes. [Iporeaypa, Bijoma sk aqroputm
3BOpOTHOTO po3mnoBciokeHHs (back propagation), € oHUM 3 HAMOUTBIIT BaXKIIH-
BUX iHCTpyMeHTiB B HaByaHHi HM. Horo 3acTocyBaHHS 3 METOIO MPOrHO3YBaHHS
BUIIPAB/IaHe, OCKUIHbKM HE BUHHKA€E CHUTYyallli HEBU3HAYEHOCTI MIOJ0 POOUTH 3
iH(popMarri€ro, sika nmoctymnae Ha Bxig HM.

[lepen mobynoBoro HM Tpeba TOYHO BHU3HAUYUTH MHOXKHHY BXITHHX 1
BUXIJTHUX TapamMeTpiB Mepexi. [ el mporao3yBaHHs HEOOX1IHO, 100 MHO-
KUHA BUXIJTHUX MapaMeTpiB Oyia MiIMHOKHWHOIO BXiHUX. TOOTO BXiAHHI BEK-
Top X HM ckimanaerscs He TUIBKH 3 “30BHINIHIX° (DAKTOpIB — JiH X, O

BiloOpaxkaoTh ymoBH (¢yHkiloHyBaHHs KCCB, ame Ttakox 1 3 Habopy
“BHYTpimHIX" (AaKTOPIiB — CTaHIB X , 1[0 BU3HAYAIOTh KOHKPETHUN TEXHIUHUU
8

ctan camoi KCCb B 1miioMy 1 11 €JIeMEHTIB OKPEMO:
X =X ,X
{ 3 6} (1)

Ha Buxo/1 mMepexi CTBOPIOETHCS BEKTOP BIATYKY Y, PO3MIPHICTB 1 3MICT
SAKOTO IMOBHICTIO BIJMOBIJIAIOTh PO3MIPHOCTI 1 3MICTY “BHYTPIIIHBOI® YACTHHH
BekTOpa X, ToOTO X . Ha apxitrektypi HM 1nsg oOcrtaBuHa BIIOMBA€THCA

8
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HAsIBHICTIO 3BOPOTHOTO 3B’S3KY BiJl Y 10X . AJle MK HUIMH HE MOKHA IOCTaBU-
6

TH 3HAK pPIBHOCTI, OCKIJIBKM BEKTOpa BIAHOCATHCS JI0 PI3HHUX ITepamiil. Y
3aBEpIIYeE MOMEPETHIO ITepallito, a X “BIIKpUBA€E” HACTYIIHY, TOOTO:
6

Yi—lixe,i' 2)

1€ i — HoMep iTeparii; i< (1, N)

Takwuif miaxig Ma€e TOJTOBHUM HEMOMIK: MiCIs KOKHOTO CAMOBIOCKOHAICHHS
MoeNb “3a0yBa€” NmaHi MOMEpeAHIX iTepalliid 1 BKe HE MOXKE Yy CKJIaJl CHCTeMHU
BHKOPHCTOBYBATHUCS I MPOTHO3YyBaHHs 3MiH TexHigyHOro crany KCCB Ha mo-
TOYHHUX €Tarax.

Tomy B po0OOTI 3ampONOHOBAHO MOJAEIb y BUTIISAALI “‘HaaMepexi”, B SKiH

KOJXKHIM iTepallii BIJMOBIJIa€ CBOS Mepeka, a mepeaada iHdpopmarii Yo X
_ 6,

BiJIOYBA€THCSI HE 3BOPOTHUM 3B'A3KOM, a 3B'SI3KOM MK Mepekamu, 1110 MOJIEII0-
I0Th TOCHIOBHI iTepanii. B npomy Bumanky Oyap — sgka einemeHtapHa HM
30epirae HaOyTYy i Yac CaMOBJIOCKOHAJICHHS 1H(OpMAIliI0 1 MOXKEe JJOHaBYATHUCS
3a JaHUMH, 1110 MOCTIMHO nmoctymnarTk Bija pisHux KCCB 3 micip iX ekcruryarartii.

Mertoauka po6oTH “HagMepexi’:

1. Bubupaerscss KCCb 1 BUKOHYIOTBhCSI MPUCKOPEHI BUMPOOYBAHHS HOTO
70 Tepiioi BigMOBU. BumpoOyBaHHs Jar0Th JaHi MPO 30BHIINIHI BIUIMBH Ha
iTepartlisix MojentoBanHsi ymoBHuX enementiB KCCh XX X 1 PO MOII-

KOJIPKE€HHSI, SIK1 BIIOYBaIMCS HA UX 1TEepallisix Y Yo

2. Busznavaetnscsa noyatkoBuit BHyTpimHii ctaH KCCh — x L
6

3. BUKOHY€EThCS HAaBUAHHS MEPIOi MEPEeXl Ha BUOIPI (X 1ix X, 1} )
37 y
MOTIM JIpyroi — Ha BHOIpII <xzix3 2,Y1}> (Y,) 1 Tak Jajmi 10 N — oif Mepexi — Ha
HaBYAbHIH BHGIpLI (X ixg’ oV 1}> Yy

4. ITig yac mratHoi ekcrutyaranii oopanoro KCCbh nocrynae iHdopmariis
PO BHYTPIIIHE 1 30BHILIHE NTepeOyBaHHS Ha iTepauisx 3 1 — o1 Jo K —of, K <N .
s 1HdopMallisi BAKOPUCTOBYETHCS ISl CAMOBJIOCKOHAJIEHHSI BIAMOBIIHO 3 1 — Oi
o K —oi HM.

5. B oOMiH Ha wmio 1H(pOpMAII0O BUKOHYETHCS MNPOTHO3YBAHHS 3MiH
TEXHIYHOI'O CTaHy Ha 1HIIHMX (3 K — 01 10 N — 0i) Mepexax.

PosrnsnyTo npukiaja 3agadi 3 3aJaHOI0 CTPYKTyporo daktopiB 5 — 20 — 12
— 1, ne BxigHuit Bektop HM cknamaerscs 3 25 (5+20) mapaMeTpiB, a BEKTOpP I'o-
JIOBHUX 30BHINIHIX (DaKTOpiB eKcrulyaTalii 00’ekTy — 3 12 mapamMerpiB, sKI €
BHYTPIIIHIMYU F'OJIOBHUMH (PAKTOpaMH CTaHy KOHCTPYKIII.

[lepmi Tpu mapu cknagaroThess 3 37 HEHpPOHIB, IO peai3yloTh
CUTMOilalibHy (DYHKIIIIO aKTHBaIlil, Ha BUXOJIl TPETHOIO APy KOHIIEHTPYETHCS
iHdopMaliss MOpo CTaH OKPEMHUX BHYTPIIIHIX (AKTOpPiB — TMPOrHO3 3MIH
TEXHIYHOrO CTaHy. YeTBepTuil map HEHPOHHOI MEpexi CKIAJAEThCA 3 OJIHOTO
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HEHpoHa, IO peai3oBye MOPOroBy (yHKIIIO akTuBallii, TOOTO MPOTHO3
MPUIATHOCTI J0 €KCIUTyaTallii BCI€l CHCTEMH B IIJIOMY.

SIKo y3aradpbHUTH BEKTOp iH(opmamii Mpo MOUIKOMKEHHS OKpEeMHUX
enemenTiB KCCbh B enunuii noka3zuuk — cran camoro KCCbh B minomy (Hanpuk-
Jan, y mojBiHMiA: 0 — MOMIKOMKEHUN HACTIIBKY, 110 HE MOKE€ BUKOPHCTOBYBA-
THUCH 3a NPU3HAYEHHAM, | — CIpaBHMM YU MOIIKOJ/KEHHH, ajleé MOKE BUKOPHUCTO-
BYBaTHUCh 3a MPHU3HAYEHHSM,), TO 3 SBISETHCS MOXJIHMBICTh MEPEXOJy Ha OAMH
lepapXiuyHUil piBEHb Bropy, BiJ MOIKOMKeHb eneMeHTy KoHCTpykiii KCCh no
BIZIMOBH BCI€I CHCTEMHU.

OTxe 3a JOMOMOTOI0 3ampONOHOBAHOI METOAUKH oco0a, Mo MHpuiiMae
pIIIICHHS, Ma€ MOKJIMBICTh BH3HAYATH KOHKPETHI 3aXOJH MO0 MOMEPEIHIKESHHS
BimmMoB KCCB.
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VIIK 614.8

3AXHUCT OCOBOBOI'O CKJIAQY ITPU I'ACIHHI ITIOKEXK HA
CKIAJAX BUBYXOHEBE3IIEYHUX PEYHOBHUH TA BOCIIPUITIACIB

@Deorwk Lb., suxn. kag.
Yepuyxa A.H., suxn. kagp.
Hayionanvnuii ynisepcumem yuginvnoeo 3axucmy Yxpainu, Xapxis, Ykpaina

Sk moka3ye mpaKTHUKa TaciHHS MOXKE)KHA CKJIa/Iax OO€EMpHUIIaciB Ta BUOYXO0-
BHUX PEYOBHUH, €()EKTHBHI il TOKEKHOTO MiAPO3IUTY MpHU HOTO MPUOYTTI HE Te-
PEBUIIYIOTH 2 — 3 XBWJIMHH J0 TIOYaTKy iX geToHarrii [1].

Jns edbextuBHOro racinusa [2] moxkexHa Ttakux 00’ekTax MOTpiOHA HOBa
YIOCKOHAJIEHA TEXHOJIOTIS OpTaHi3allii MoyKeK0oraciHHs, 10 TIPEICTABIIIE COO00:

— 3aXHUIICHY aBTOMATUYHY YCTAaHOBKY PaHHBLOrO moskexoracinus [3], [4], ska
I0/1a€ BOY Ha BCIO ILIOIILY IMTOBEPXHI IO TOPUTH ,IIPOTIATOM OAHI€T XBUIIMHU,

— HACOCHY CTaHIIiO [5], 1110 po3MillieHa Y 3aXHCHOMY KamloHipi, pO3NOIUIbYl TPY-
OOITPOBO/IN KO 3B’s13aHI 3 CHCTEMOIO aBTOMATHYHO1 YCTAHOBKHU TI0YKEKOT'aCIHHS;

— 0COOOBHUH CKJIaJ, SIKHMH KPYTJIOJOBOBO HEce CIIy»kOy B HACOCHIM CTaHII, Ta
mpoTsaroM 1 XBUIMHM 3a0paTh BOAY 3 BOJO JHKEpea Ta MOJaTH i1 y MEpexKy.
[TutanHs 3aXKCTy 0COOOBOTO CKJIaly OCOOJIMBO aKTyalIbHI B IIUX BUITA/IKaX.

KoHcTpyKItiss KanmoHIpy po3paxoBYETHCS BHUXOASYH 3 BIACTHBOCTEH MaTe-
piaiy, 3 SIKOTO BiH MOXe OyTH MmoOyoBaHUM (rOMOreHHA KOHCTPYKIIisl abo rere-
POTEHHA) Ta 3 MOXKJIMBOI MOTY>KHOCTI BUOYXY 1 pajilyCy 30H pyWHYBaHHS.

JInst BU3HaYEHHs pajilyCy 30H pyHMHIBHOI Jii BUOYXY y MOBITPI MOXe OyTH
pekoMeH0BaHa (popmyna:

R=a, \/§ ) 1)
B

ne: R — HailOutbmii pajaiyc 30HU pyWHIBHOI aii BuOyxy, C — maca 3apsny; B —
TOBIIMHA CTIH CIIOPY/IHU;

ao — KOe(IIEHT, AKUN XapaKTepu3ye KOHCTPYKIIIIO Ta MaTepian Cropyau,
a TAaKOXX CTYIIHb PYWMHYBAaHHS, SIKE OUIKY€EThCS.

JI7st 3aXUCTy KamoHIpy BiJ NPOHUKHEHHS! OO€NpHUIAciB MPOMOHYETHCS 3a-
CTOCOBYBATH I'PYHTOBY 0OCMIKY. MiHIMallbHa TOBILKHA CJIOI0 I'PYHTY BU3Hauda-
€ThCA 3a (HOPMYJIOIO:

H3T = hnp - I—[ + BrpyﬁHyB » M, (2)

ae h,, — rubuHa npoHnKaHHsA Ooenpunacy mo Hopmaii 1o nepemkonu [1]; I —
BIJICTaHb BIJl IIEHTpa Baru 3apsjay A0 HU3Y Ooenpumacy, M (mpuiiMaerses L =
0,5d).

VY xoa1 po3paxyHKy HEOOX1JHO BU3HAUUTH TIIMOWHY NMPOHUKHEHHS po3pa-
XYHKOBOTO OO€MpHIiacy B 1BOX — a00 TPhOXIIApOBE CEPENOBUIIIE, AP — BiAIO-
BiJTHO 111€01Hb, MICOK Ta IPYHT.
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['muOuHa NPOHUKHEHHS Y ABOXIIAPOBY NEPENIKOAY BU3HAYAETHCS BUXO/ISI-
YH 3 METOJIUKH “IPUBEJICHUX IIapiB”.

3Ha4YeHHA TOBUIMHHU IPHUBEACHOTO BEPXHBOro mapy Hi,,s BM3HagaeMo 3
BUpa3y:

Ky o M (3)
KHPJ

H =H

LITPMB 1

ne: Hy — toBmuHa BepxHbOro mapy, M; Kppp — KoedilieHT onopy NpOHUKHEHHIO
i apyroro mapy; Kpp — koedimieHT onopy NpOHUKHEHHIO IS IEPIIOTO Mapy.

['mubuna nponukHeHHs y HIwkHIN map (N ;p), 3 ypaxyBaHHSM MPOHUK-
HEHHsI Y BEPXHIH I1ap, BU3HAYAETHCS 3a (POPMYJIOLO:

» M, (4)

hipy =h

TP, Il npa

ne hpp — rmmOuHA NPOHUKHEHHS OO€IpHUIIacy y Marepial HUKHBOTO Iapy 0e3
ypaxyBaHHS BEPXHBOT'0 APy (K y CYLUIIbHE CEPETOBHUILE), M.

[ToBHY TIMOWMHY TPOHMKHEHHS OOEMpPUIIACy Yy JBOXIIAPOBE CEPEIOBUIIEC
MOYKHa BU3HAUUTH 32 (HOPMYJIOIO:

Hipox =Hi+ h'ppar, M, (%)

JI71st TphOXIIIAPOBOT MEPENIKOAM 1151 hopMyIia 3aIUIIEThCS TaK:

K K
hnp.sx = hnp.m +H{1—MJ+HH (1_Km>.m} M. (6)

IIP.1 IP.II

BipHuii po3paxyHOK 3aXHCHOI TOBIII, siIKa Oy€ TEXHOJIOTIYHO BIPHO 3BE-
JieHa, 3a0e3MeUnTh MOBHY O€3IeKy HAaCOCHOI CTaHIIi, 0COO0BOro CKJIaay Ta Io-
’KE)KHOI TEXHIKH 1T YaC BUKOHAHHS 00MOBOI 3a7a4l.
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YK 624.012: 53.09

MPOBJIEMMU TEOPII I IIPAKTUKH BOIHECTIMKOCTI
3AJIIBOBETOHHUX KOHCTPYKII BYIIBEJIb I CIIOPY ][

Domin CJL, 0.m.n.
bounoapenko 10.B., k.m.H.
bymenxo C.B., k.m.H.
Konecnixoe C.M., acnipanm
Xapxkiecokuii HayioHanvbHull yHigepcumem 0yOisHuymea ma apximexmypu, Xapkie, Ykpaina

CrymiHb BOrHECTIHKOCTI Oy/iBens 1 ciopy/ nmpu3Havaerses 3a JIbH B.1.2
— 7: 2008 1 CHull 31 — 01 — 2003, CHulI 2.08.02 — 89, CHull 2.09.04 — 87,
CHulI 31 — 03 — 2001 B 3anexHOCTI BiJ MpU3HAYCHHS OY/1BJI, KaTeropii BUOY-
XOIOKEXKHOI Ta MOKEXKHOI O€3MEKH, BUCOTH, IUIOIII MOBEPXY B MEXAX MPOTHUIIO-
KEXKHOTO BijaciKy. [Inst oOpaHOi cTymeHs BOrHECTIMKOCTI OyiBii mo Tadmnuii 4
JABbH B.1.1 — 7 — 2002 npuiimMaroThCsi KJIacu BOTHECTIMKOCTI — MIHIMAJIbHI MEXKI
BOTHECTIMKOCTI 32 HOBUM pany (30; 60; 90; 120; 180; 240 xB) ast TPHOX IPaHU Y-
Hux ctaHiB (R — Mimnicth, E — mimicHicTh 1 | — TemoBa i30s11is1) OyaiBeIbHUX
KOHCTPYKU1MA. TakuM 4MHOM, KOHCTPYKIIiSl MIOBUHHA MAaTH MEXaHIYHUX OMOPOM 1
CTIMKICTIO HE TUIbKM MPU HOPMAJIbHIM TeMIlepaTrypi, aje 1 MpOTIrOM 3aJlaHOTO
yacy — MexXl1 Boruectikocti. Kpim Toro, npobiema mnossrae B ToOMy, IO Js
3aJIaHOTO CTYMEHSI BOTHECTIMKOCTI OY/IBIII, PI3HUX 1i €JIEMEHTIB MPUCBOIOIOTHCS
pi3Hi kiacu. Hanpuknan, 1t 1 — ro cTymneHs BOTHECTIMKOCTI HECy4l CTIHM Ma-
10Th Ki1ac R150, camonecyui — R75, komonu — R150, Mi>kKOBepX0OB1 MEPEKPUTTS
— R60. Ilpu BHpilIEHHI KOHKPETHOI 3a/1ayl, HanpHKiIaa, BU3HAYEHHS! BOIHECTIH-
KOCT1 0€30aJIKOBUMH MEPEKPUTTS] MOHOJITHOI OyAiBii, posriisnan ¢parMeHT
IUINTU 3 ypaxyBaHHAM KOJIOH BEPXHBOT'O 1 HIKHBOTO IOBEPXIB, CTUKAEMOCS 3
MPOTUPIYYSIM 3aBJAHHS PO3PAXYHKOBOTO 4acy AJi BU3HAUEHHS TEMIIEPATYPHOIO
noJist B mepepisi eneMeHTiB. [Ipu TakoMy Miaxoi HEMOXJIMBO OLIIHUTH BOTHEC-
TIAKICTh KOJIOHH, OCK1IbKM 10 150 XxB mepekpuTTs kiacy R60 Bxe He Oyne icHY-
BaTu. ToMy, SIKIIIO MOBa /i€ PO MEPEKPUTTS, BI/I6I/Ipa€MO tfi, requ = 60 XB, 3 OrJIs-
ny Ha npuiinatuid B JICTY HOBuHIi psig Mex Boruectikocti. I[TpoBogumo temre-
paTypHU aHaNi3 HUIIXOM BUPIIICHHS HECTAllIOHAPHOTO HEJIIHIMHOrO PIBHSIHHS
TEIUIONPOBITHOCTI, a0o0, BUKOPHCTOBYIOUH rpagiku, SIKIIO Taki €, A yacy t = 60
XB 3HAXOJUMO HEIIHIMHUM pO3MOJII TeMIepaTypu B IUIMTI 33JaHOi TOBLIMHH.
JUi HarpiTUX 3 4YOTUPHOX T'PaHEH KOJIOH HMKHBOTO MOBEPXY 3aJlaHUuX pO3MIPIB
BHU3HA4YaeMo TeMmiiepaTypHi kpusi 3a gonatkom A JICTY nnsa R60. 3a uumu na-
HUMU BnpimyeMo CTAaTHYHY 33/1a4y BU3HAYCHH: BOTHECTINKOCTI mmTH. J{7s me-
PEBIPKM BOTHECTIMKOCTI KOJIOHH B (pparMeHTI KOHCprKuu BUSIBIISIETHCSL HEMO-
CTaTHbO JTaHUX. Hpo6neMaTHqHHH aJ'IBTepHaTI/IBHI/II/I MiAX1JT 10 METOIUK po3pa-
xyHKYy, sikuil B JICTY 1 B rapMOHI30BaHUX €BPOKOIB MPEACTABICHUNA y BUTIISAI1
0JIOK — CXeMH, B SIKii nmepeadadyeHi Tpu METOAU PO3paxyHKy BOHECTIHKOCTI 3aili-
300€TOHHUX KOHCTPYKIIiH: 1) aHami3 okpeMoi KOHCTPYKIIi, 2) aHalli3 YacCTUHU
KOHCTPYKTMBHOI CHCTEMHU 1 3) 3arajibHUN aHal13 KOHCTPYKTHUBHOI CUCTEMH.

VY TpethoMy METOAil MPOBOIUTHCS aHaji3 BCl€El KOHCTPYKTUBHOI CUCTEMH.
PosraspgatoTbes He mpsiMi BOTHEBI BILIMBI Ha BCIO KOHCTPYKTHBHY CHCTEMY. Ha-
BEJICH1 METOJMKHU MAIOTh PI3HY CTYIIHb JOCTOBIPHOCTI 1 HE MOXKYTb 3a6e3neqHTH
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rapaHTOBaHy HaAIHMHICTh MOXKEXHO1 Oe3reku OyiBensb 1 copya. s nmpoBeneH-
Hs TemnepaTypHoro aHanizy B JICTY HaBeneHl po3paxyHKOBI TeMIlepaTypHi
KpUBI AJSl IUTUT, OaOK, KOJIOH 1 CTIH 3 OJHOCTOPOHHIM BOTHEBHM BILJIHBOM.
[TmuTa mepeKpuTTs MO BUCOTI HaOUPAEThCs 3 MOCTaTHHOI KimbkocTi KE, B K0OXk-
HOMY 3 AKHX 32 Pe3yJIbTaTaMH pIIICHHS TEIJIOTEXHIYHOI 3a7a4i 3aa€ThCs MOC-
TiiiHa Temneparypa. L{i maHi ciayxaTh OJHOYACHO ISl MPU3HAYEHHS MIIHOCTI 1
nedopMalliiiHuX XapakTEPUCTUK MaTepialiB 1 JJisi BUSHAUYCHHS TEMIEPaTypHUX
HaNpy>XKeHb, 3yCHIIb, AepopMarriil.

JIyst IpOBEIEHHS MPYKHUX 1 HEMPYKHUX PO3PAXYHKIB B MIPOTPAMHUX KOM-
IUIEKCaX MOTPIOHI TaKOXK 3HAUYEHHS MOAYJIB MPYKHOCTI cTUCHEHOTO E 1 po3Ts-
rHyToro 06erony Ei o, 1edopmaiiii €. g, Ee1, o, BIAMTOBIAHUX MILHOCTI Ha CTUCK f,
o1 po3TsArHeHHs fi. ¢, TpaHUUHUX JedopMalii €y ¢, Ecy, 0 1 BIATOBIIHUX M IpaHU-
YHUX HAIPYKEHb G ¢y 1 O 1cy,0.

MartematuyHa Mojenb AiarpaMu ae@opMyBaHHS CTUCHYTOro OE€TOHY IpH
nigBuieHux temmneparypax B JICTY npencraBieHa JBoMa yaCTUHAMU: BUCX1JIHA
rijaka BH3HAYAETHCS (bOpMy.TIOIO Ha HH3xi)1HiI7I TUII JJIS1 pO3PaxyHKY BUKOPHUCTO-

[TapameTpu Moaeni €, ¢, 1 €y, 0, VI PI3HUX TeMIeparyp HpeI[CTaBJ'IeHI B
Ta0NUIIl B 3aJIe)KHOCTI BiJI CTABJICHHS MPOYHOCTEHN HaI‘plTOI‘O 1 He Harpitoro oOe-
Tony f,g/fek. AHaNI3 MUX JaHUX, MMOKA3aB MOMHJIKOBICTh 3HAYCHb €, BHUSIBHB
MIPUYMHM X BAHUKHCHHSI Ta BU3HAUMB MIJISXM X YCyHeHHs. Po3pobieHo meTonu-
Ky BU3HAQUEHHSI KPUTEPIIO HECYUOi 3aTHOCTI OETOHY €y A PO3PAXYHKY BOT-
HECTIMKOCTI 3a/11300€TOHHUX KOHCTPYKIIIA Oy/iBelib, HA OCHOBI SIKOT YTOYHEHI,
HaBesieHl B €BpokoiiB EN 1992 — 1 — 2: 2004 1 EN 1994 — 1 — 2: 2005, nasi mipo
XapaKTEPUCTHKU MIITHOCTI 1 Je(opMaliiHUX BIACTUBOCTAX OETOHY NpPH IiJBU-
meHuX Temmeparypax. [Ipomemypa po3paxyHKy MICTHTh 3aBIaHHS B KOKHOMY
KIHIIEBOMY €JIEMEHTI a0COJIFOTHOI a00 €KBIBAJIEHTHOI TeMIIEPaTypH, BU3HAUYCHHS
KOPCTKOCTEH €JIEMEHTIB IUIAXOM 3aBJaHHS 3aKOHY HENIHIHHOTO neopMyBaHHS
1 IpY HAasIBHOCTI apMaTypu B €JIEMEHTI, ii BIJICOTKA y3J0BX BCIX OCEH, MOJEIIO-
BaHHS HENIHIMHUX 3aBaHTaxeHb. Po3poOieHa MeToauKa po3paxyHKY HeCcydoi
3IaTHOCTI KOHCTPYKIIM 1 poOOYMX HAaBAaHTAXKEHb B yMOBaX TOXEXKI1 J03BOJISE
MIPOTHO3YBATH 3MIHY CTaHy OyaiBellb, pO3POOHUTH CIleHapii HEOC3MEUHNX CHUTYa-
I 3 ypaxyBaHHSM PI3HMX KOMOIHAIM HarpiBy, po3poOUTH MPOIO3HUIIII 100
3a0e3ne4yeHHs] HeOOX11HOI BOTHECTIHKOCTI.
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YK 624.012: 53.10

HAYKOBI OCHOBU BUITPOBYBAHb HA BOTHECTIMKICTb
JAJIIBOBETOHHUX KOHCTPYKIIU BY AIBEJIb I CIIOPY JI

Domin CJL., 0.m.u.
bymenxo C.B., k.m.H.
Ilnaxomnirkoea I.A., x.m.n.
Koaecnixkoe C.M., acnipanm
Xapxkiscokuil HayioHanbHuil yHisepcumem 0yoisHuymea ma apximexkmypu, Xapxis, Yxkpaina

Hayxka i TexHosorii, siKi 3a0€3ne4rmim OCHOBY IJIsi BUIPOOYBaHb Ha BOTHE-
CTIWKICTb, OyJIM pOo3p00IIeHi B 1epiof] 3 16 — ro cToMITTs 10 18 - TO CTOMITTS.

Opna 3 mepmux JOKIaJHUX POOIT, KA cTaja HIMPOKO OMyOiKOBaHIH I110-
70 OIMHCY TPOIeCY TOPIHHS CTaBcs MpUOIM3HO B 1825 porri 3 cepiero JeKIin
Maiikina ®@apanest B «KoponiBcskoMy 1HCTUTYTI BenukoOputaniin. ¥ 1885 poi
Mannapa i Jlemarenbe omyOiikyBaii CBOI poOOTH, HAIABIIN O1IBII ACTaTbHUN
aHaJI13 MPOoILIECiB TOPIHHS, MPUITYCKAIOUH, 110 1€ MOLIIMPEHHS Teria Bi10yBaeThCs
Ha3aj yepe3 Liapu raszy, ki € MEXaH13MOM YIPaBIIiHHS MOIKUPEHHS NoayM's. Be-
JUKHANA 1TATIHCHKUN acTpoHOM «l anijeo» 3po3yMiB, 110 HEOOXIHO BUMIPIOBATH
Terio 1 B 1593 poini po3pobus Tepmockon. Lleit mpunan He OyB NMpakTHUHUM JIJIs1
BUMIPIOBaHHS TEMIIEpaTypH, BUKJIMKAHOI BOTHEM, ajie¢ HaJaBaB 1HCTPYMEHT JJIst
BUBYEHHS €(eKTiB 3MiHU TeMiiepaTypu. [IpubimsHo uepes 120 pokis, B 1714 po-
1l HIMEUbKUN BUPOOHUK 1HCTpyMeHTIB ['abpiens DapeHredT BUHAKUIIOB PTYTh B
ckil repMmometpy. [Ipote, mkana Temmneparyp, po3podieHa B 1742 poui mBench-
KM acTpoHOMOM AHjepcoM Llenbcis cTana HalOUIbII TUPOKO BUKOPHUCTOBYBA-
HOI TEMIEPATYPHOIO IIKAJIOKO AJI BUIIPOOYBaHb Ha BOTHECTIUKICTD.

[IpoGnemu, moB's3aH1 31 CBITIOM, HE OyinH BHpileHi 10 noyatky 1900 — x
pokiB, konu [x. Knepk MakcBens BU3Ha4MB, IO CBITJIO MOB'A3aHO 3 €JIEKTPOMa-
THITHUMHU XBUJIIMH, 1 Makc [InaHk MosicHUB [eTan, MoB'si3aHi 31 CBITJIOBUM BH-
MpOMiHIOBaHHM. L{e nocsrHeHHs y (i3uIll Tenep po3risAacTbCs K «KIaCHYHA
di13uka». OaHie0 3 OCHOBHUX pytniiHuX cuil B [1iBHIUHIN Amepuili, TOB'sI3aHOI 3
PO3BUTKOM METOIB BUIIPOOYBaHb HA BOTHECTIUKICTh OYJIM YMCICHHI BEJIHKI TO-
KEXK1, SIKI 3HUIIWIIM BEJTMK] YaCTUHU BEJIMKUX MICT. PaHH1 BOrHEB1 BUITPOOYBaHHS
B [liBHIUHI AMepHuIll 3a3BHUYail acOILIIOBAIUCS 3 BEIMKOMACIITAOHUMH ITOXKEkKa-
MU, YMOBAMH AKUX OYyJM BEJIHMKI NOBHOPO3MIipHI 301pkH ab0 Oy[IBiI, sIKI OyJju
cnajiedi 1 ouideHi. Y 1908 poui AMepukaHCbKe TOBapUCTBO BUIIPOOYBaHb 1 Ma-
TepiaiiB MPUNHSAIO CBIM MEPIIMM TECT HA BOTHECTIMKICTh A miajor, a B 1909
poui ASTM Takox NMpUIHSAB METOJ BOTHECTIMKUX BUIPOOYBaHb JJIsi MEPEropo-
nok. [louarrs terna He Oyno go6pe 3po3ymiio 1o kiHug 1700 — x pokis. Y 1840
— X pokax HiMmernpkuii Jikap FOmiyc Maiiep omy0iikyBaB J01aTKOBY poOOTY MO
po3yminns terna. 3ycuiuis Jxerimca Jxxoyns 1 'epmana ¢on ['enbronbma noka-
3aJIi 1[0 MOJIEKYJIM Tija BTpadyaloTh €HEPTil0 KOJIM TEIJIO BUILTUBAE 3 Hboro. Lle
npu3BoauTh a0 «llepmomy 3akoHy TepmoaumHamiku». Y 1850 poui Pymonwd
Krnay3iyc nani BU3HAUMB MPOLIECH TEIJIOOOMIHY, SIKI MPUBENIU A0 PO3POOJICHHS
«/Ipyroro 3akoHy TepMOJIUHAMIKI.
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V pasi katactpodu, moTpiOHI HOBI MIAXOAM ISl OIIIHKHA €(hEeKTHBHOCTI T0-
KX HACTYITHOI MTO3MIIII:

* [lokpamienHnss HeoOXiHI y BUIIPOOYBAHHAX HA BOTOHBb 3 PO3MUIIOBAYEM
Ta 1HIIUM TEPMIYHUM 3aXUCTOM CUCTEMH ISl CTPYKTYPHHUX UJICHIB.

* BumnpoOyBaHHA Ha BOTHECTIMKICTh MOTPIOHO MJII CHUCTEM KPITLJICHHS
KOHCTPYKLIWHUX €IEMEHTIB, sIKI HECYTh IPOEKTHE HaBAaHTAKECHHSI.

* BunpoOyBaHHS Ha 3HIKEHY KAy BOTHECTIMKOCTI KPIMUIBHUX CHCTEM
U1 KOHCTPYKTHUBHHUX €JIEMEHTIB, AKI JAlOTh TOYHI MAacliTabOBaHI pe3yibTaTu
11 301pOK Y IOBHOMY PO3MIpi.

* [ToTpiOHI BUpoOyBaHHS Ha BOTHECTIMKICTD, SIK1 JIO3BOJISITH TOYHO OLIIHU-
TH TEPMIYHI Ta KOHCTPYKTHBHI HAaBaHTAXCHHS, 110 NMEPEHOCUTHh OPYCH JOBIOTO
POJBOTY Ta KOHCTPYKIIIT MiJJIOTH CUCTEM.

[{i eneMeHTH BU3HAYAIOTh MOTPEOM B MPOCYBAHHI JJIsi TECTYBAHHS CTPYK-
TYpHUX KOMIIOHEHTIB BY3JiB.

JlonaTkoBi MOTpeOU B TECTYBAaHHI MOXKEX Ha OCHOBI KOJIIB Ta CTAaHJapTiB

* [Toxex1 qUKOi MPUPOIU Ta MICBKOTO TUIY 3pYWHYBaJIU TUCAY1 Oy/IUHKIB,
a TaKOXX CIPUYMHMB YUCJIEHHI 3aruoesni. byaiBenbH1 KOAU 3MIHIOIOTHCS JJIsI BU-
pileHHs1 MpoOJieMy MUTAHHS 3aiiMaHHS Ta CHaJIeHHS OYJWHKIB Ta 1HIIUX Oyi-
Benb. HoBUMII TecT Ha BOTOHB /JI1 BUMIPIOBAaHHS MPOJYKTUBHOCTI 3aliMaHHS Ta
MOXKEK1, UMOBIPHO, 3HAJIO0JIATHCSI METOJIM MaTepiajiB Ta CUCTEM, MPU3HAYCHUX
JUIS 3aro0iraHHs 3aiMaHHS Ta TOPiHHS OyAiBelb ITiJ1 Yac BIUIMBY ITOXKEX Ha JIH-
KUX 3eMJIsiX. B manuil yac gociiJipkeHHsl BeAyThesl 1o Beiit [liBHOUHIM AMepHKH,
1100 3aXUCTUTU OYJTUHKH BiJ HUX. MOXIIUBO, OyyTh MOTPiOHI BUIPOOYBaHHS Ha
MOXKEKY BU3HAUYEHHSI MPALE3IaTHOCTI BEHTWISILIMHUX CUCTEM OYIiBEINb, IPOHHU-
KHEHHS KOMYHAJIbHUX MOCIYT CUCTEM, MOKPIBEJIBHHX MaTepialliB, 30BHIIIHbOI
00pOoOKH Ta BIKOHHHX CHCTEM.

* [ToTpiOHI TEXHOJIOT1i BUMIPIOBAHHS BOTHIO, SIKI BU3HAYAIOTh MPOCTOTY, 3
KO0 MaTepialii 3aNaliol0ThCsl. 3analioBaHH MaTepialiB — BaXKJIUBUI €JIEMEHT,
MOB'SI3aHUM 13 3pOCTaHHS MOXKEX1 Ta MIBUIAKICTh BUKUAY TeIUIa JJIs moxkex. Kon-
TPOJIIOIOYM 3aIaI0BaHICTh MaTepiaiiB, [Ie MaTUME MPSAMUN BIUIMB HA TEMIIU 3pO-
CTaHHS TOKEX1, TMOB's3aHl 3 3aliMaHHs BTOPUHHMX MartepianiB. Lle 3menmrye
WMOBIPHICTh TIEPEMHUKAHHS Ta BOJII OE3MOCEPEIHHO BIUIMBAIOTh HA BUPOOHHUIITBO
HEOE3MEeYHUX KIJTbKOCTENH OKCUY BYTJICIIO Ta 1HIII TOKCHYHI MMOXKEXHI ra3u.

» Xo4a KOHTPOJIb MIBUAKOCTI BUAICHHS TEIUIa JJI MaTepialiB Ma€ 3Hau-
HUM BIUTUB Ha MOKEKOHEOE3MEUYHICTb, 11e MOTPIOHI POOOTH ISl KPAlloro KOHT-
pOJII0 BUPOOHHULITBA TOKCHUYHOIO MIPOi3y 1 NPOAYKTH 3ropstHHs. [lomimmeHHs
HEOOXIIHI B METOZaX BUMPOOYBAHb HA TMTOKEKY.

JIITEPATYPA
1. ®omin C.JI. OmiHka BOTHECTIMKOCTI 0araTormoBepXOBUX KapKACHHUX OY-
IUHKIB // 301pHUK HayKOBUX mpallb «PecypcoekoHOMHI Marepiaiu, KOHCTPYKIIIi,
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VIIK 614.8

KOHTPOJIb CTAHY NNOXKEXHUX CITIOBIILIYBAYIB, AK ®AKTOP
MNONEPEIXKEHHSI BAHUKHEHHS HAJIBBUYAMHOI CUTYALIII

Xpucmuu B.B., k.m.H. ooy.
Mansapoe M.B., k.m.u. ooy.
Tapacenxko K.A., kypcanm
Hayionanvnuu ynieepcumem yusinbroco saxucmy Ykpainu, Xapkis, Ykpaina

AHaJli3 TOBrOCTPOKOBOI €KCILTyaTallll MOXKEeXHUX CIOBIIyBaYiB MOKA3ye,
10 aKTyaJbHUM Ta MaJI0 BUBYAEMUM IMHUTAHHIM € BIUIUB Ha iX CTaH Ta mpane3a-
THICTh PI3HUX EKCIUTyaTalliiHuX (pakTopiB, KOTP1 MPUBOJASTH A0 3MIHM TEXHIYHHUX
XapaKTEePUCTUKH, 3a3HAaYeHUX BUPOOHUKOM. [Ipu mpoMy Tpeba 3a3HAUMTH, LIO
POTHUIIOKEKHE OOJATHAHHS € OJHIEI0 3 HAMBAKIIMBIIIUX CKJIAJIOBUX B 3aXUCTI
Oynp — sikoro 00'exta Bia mokex. EpexTuBHA Moke)KHA aBTOMATHUKA, 30KpeMa,
CUTHAJIi3allisl MOKe CEPO3HO 3HM3MTHU 30MTOK Bil mokex. 1l mpsMe 3aBaaHHs
MOJISITAa€ Yy pAaHHBOMY BUSIBJICHHI MTOXKEX1, B CBITJIOBIN, 3BYKOBIl CUTHaJI3aIlli IpU
3MiHI HOPMAJIBHOTO CTaHy B MPUMIIIEHHI — TOOTO, NP 33 IMMJICHHS, M1BUILEHHI
TEeMIIEpaTypHu.

BaxnuBe nuTaHHS — BYacHE Ta MOCTIHHE 0OCIYyroByBaHHS 3ac001B MPOTH-
MOXKEKHOT0 3aXHUCTY, 30KpemMa CUrHami3anii. Ik mpaBuiio, moKeKHi CHOBIILyBayl
MaroTh JOBI'MM CTPOK €KCIUTyaTallli, y 3B'SI3Ky 3 UMM, BEJIMKE 3HAYEHHS Ma€ IMpo-
1eypa MepeBipky ix TEXHIYHOTO CTaHy Ta Mpale3IaTHOCTI — TEeCTYBaHHS JaHUX
CIIOBIIIYBAayiB, 1110 TOBUHHA MPOBOJAUTHUCS 3a BCTAHOBJICHUMH CTaHAApTaMu 1 3
MIEBHOIO MEPIOANYHICTIO.

Opnak, [iro4a cucteMa KOHTPOJIIo 100pe 3a0e3neuye HeoOX1AHUI piBEHb
YYTJIUBOCTI CIOBIIIYBa4iB TUIbKA HA MOMEHT MOCTaBKM Ta MOYATKy €KCIUTyaTa-
uii. Hagam TexHIYHI mapaMeTpu BK€ TaK HE KOHTPOJIOIOTHCS, TOMY IO HI Ha
00'eKTax, HI B MOHTaXXHO — EKCIUIyaTallliHUX OpraHi3allisix MOBHOTO CIEKTPY
YMOB Ta HEOOX1JTHOTO 00JIaITHAHHS HEMAE.

PesynpraTu nocmimxens @omina B.1., Kypasnsosa C.1O., ITiBiHChKOI [. Ta
iH. [1, 2] mokeKHUX CMOBINIYBaYiB B MPOIIECI eKCIUTyaTali Tpbox rpym [Y — gio-
IiB TUMOBHUX IMOXKEKHHUX CIIOBILIYBaYiB PI3HUX BUPOOHUKIB BU3HAYMIIM TOTIp-
IIEHHS 1X TEXHIYHMX XapaKTePUCTHK y 3aJIe’)KHOCTI BiJ Yacy eKCILTyaTalli B Je-
KiJIbKa pasiB.

Ha 30epexeHHs] mepBUHHUX MapaMeTpiB YyTJIMBOCTI CIOBIIyBaya, 30Kpe-
Ma JIMMOBOTO, IIPOTATOM eKCIUTyaTallii BILTMBA€ YMMao (pakTopis. IX BOIMB pis3-
HUU 5K 32 BEJIMYMHOIO, TaK 1 32 3HAKOM. BrimB mMoske OyTH peryisspHUAM, Tepio-
JTUYHUM 200 BUMAJKOBUM. 3 PSAY HOCTIIKEHb [3, 4] MOXKIMBUX 3MIH YyTIUBOCTI
B Yacl Ma€ HACTYITHY 3aJeXKHICTh (puc. 1):
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m (Ab/m)

0,154

0,1

T T T T T T T T t(x)
1000 2000 3000 4000 5000 6000 7000 8000

Puc. 1. 3HuMKeHHs1 YyTJIMBOCTI IMMOBHX CHOBIllyBa4iB BijJ 4acy eKcrryaTaunii

TakuM 4yuHOM, ICHY€ HEOOX1IHICTh Y MPOBEACHHI AOCTIIKEHB 3 OLIBIIOrO
BHUBYEHHS TEXHIYHUX 3aCO0IB MEPEBIPKH, MIPOLIECIB, IO BIATBOPIOIOTHCSA B METO-
Jax Ta cnoco0ax MEepeBIPKHU Mpare31aTHOrO CTaHy TEXHIYHUX 3ac001B PaHHBOTO
BUSIBJICHHS TIOKEK1 3 METOIO BU3HAUEHHS CTYIEHS BIUIUBY PI3HHUX (DAKTOPIB Ha iX
BJIACTUBOCTI Ta Mpale3/1aTHICTh, BPAXOBYIOY1 NIEBHI Cy4YacH1 pe3yibTaTH BiJIIOBI-
JTHUX JOCIIKEHB, 30KpeMa, 110/10 HeOaKaHUX CIIpaIllOBaHb. a TAKOX, BIAMOBII-
HO, BIUIMBY Ha PIBEHb CTaHy 3aXUIIEHOCTI 00’ €KTIB.

MeToto TOCHIIKeHHS € BUSHAUYCHHS BIUIMBY SIKICHOI CKJIAJIOBOI KOHTPOJIIO
napameTpiB ICHYIOUHX CIOCOOIB MEPEBIPKU MPaIEe3/IaTHOCTI MOKEKHUX CIIOBi-
I[yBayiB, 30KpeMa, TeIUIOBUX Ta JUMOBHUX, IK HAHOUIbII MOMIUPEHUX, HA PIBEHb
CTaHy 3aXMIIEHOCTI 00’ EKTY.

€ 0Oarato TeXHIYHMX MPWIAMIB JJIS MEPEBIPKHU MOKEKHUX CIIOBIIIYBayiB
7Tt (PYHKITIOHAJIBHOTO BX1JTHOTO KOHTPOJIIO 1 ONEPATUBHOIO TECTYBAHHS MOXKEXK-
HUX CIIOBIiIIyBayiB. Bci mpuiaain KOHCTPYKTHUBHO, B 3aJIEKHOCTI Bij] MPU3HAUCH-
HS, B CepeJMHI MaroTh HarpiBad ab0 HarpiBad — BUNAPHHUK, CUCTEMY TeHeparlii
tera abo "mumy" 1 pyuHe abo eneKkTpoHHE yrpasiiHHA. [Ipu 1mboMy, kKojzeH
MpWIaJl HEe BU3HAYAE CTYIIHb BIAMOBIAHOCTI CIOBIIyBaya MEBHUM HapaMmeTpam,
30KpeMa, BIAMOBIIHOCTI MACMOPTHUX JAHUX IOJ0 TEXHIYHMX MOKa3HHWKIB. Bci
peai3yrTh MPUHITUIT BUSHAYCHHS MpaIie3aTHOCTI "Tak — Hi", IKMil HE MOXKE Ta-
pPaHTYBaTH CIPAIIbOBYBAHHS TOKEKHOTO CIOBIIyBadya B MEBHUX YMOBAaxX IMOXe-
x1. He BpaxoByeThCsl TEXHIUHE CTAPIHHS CHOBIITYBadiB TOIIIO.

B pe3synbTati nmpoBeeHuX AOCTIIKEHb BU3HAYECHO, 1[0 METOU OINepaTHB-
HOT TIEPEBIPKU TOXKEKHUX CIOBIIIYBaUiB, SKI peai3oBaHl B PI3HUX TEXHIYHHUX
3aco0ax Juisl MPOBEACHHS MEPEeBIPKHU iX Mpaie3gaTHOCTI, MAlOTh TIEBHUI BILTUB
Ha PIBEHb CTAaHY 3aXUIICHOCTI 00 €KTy. 3a aHa30M OYyJI0 BUSBJIEHO, IO MPOTSI-
TOM EKCIUTyaTallis IiJl BILTMBOM DPi3HUX "eKcIuTyaTtamiianx" ¢i3udHux (akTopiB
TEXHIYHI XapaKTePUCTUKHU MOKESKHUX CIOBIIIYBaYiB MatOTh CXWJIBHICTh J0 TOTi-
pIIEHHS, BIAMOBIIHO 10 3a0€3MeUeHHs] BUKOHAHHS BUZHAUYCHUX (DYHKITIM.

[ToTpiOHI MeToAM ONEpaTUBHUX BUMPOOYBAaHb, 30KpeMa, HalOIbII MOIIH-
peHux ontuyHo — enekTpoHHuX I1C, mpu skoMy BIUIMB Ha iX YyTJIWBI CJIEMEHTH
iMIiTaTopamMu UMy Oy/l€ YHOPMOBAHO, IO JIO3BOJUTH OUIbII TOYHO OI[IHUTH
Mpane3 aTHICTh JTaHUX CIOBIL[YBaydiB MPU YCYHEHHI 1HIIMX XapaKTepHUX HEH0-
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nikiB. [Ipuknamom peanizanii KOMIEHCAIMHUX 3aXO0/A1B 3 METOI0 BU3HAYEHHS 1C-
TUHHUX MapaMeTpiB YyTJIMBOIO €JIEMEHTYy MiJ Yac MEepeBIpKH Mpale3laTHOCTI
TEIUIOBOTO MOKEKHOTO CIOBIITYyBauya MOXYTh OyTH TE€XHIUHI PIIICHHS 3a aHAJIO-
ri€l0 BUMIPIOBAJIBHOT CUCTEMH, SIKa HA/Ia€ 3MOTY BU3HAUYUTH KOMILJIEKC IMapameT-
piB Martepiany.
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JOCJIIPKEHHS IIOA0 OBIPYHTYBAHHS OBOB’SI3KOBUX
BUMOTI 10 3ACOBIB IIUBIJIBHOT O 3AXHUCTY

Xpomenkoes /I.T.
Ykpaincokuii naykoso-0ocnionuu incmumym yuginvHozo 3axucmy, Kuis, Ykpaina

AHai3 MOJ0XKEHb TEXHIYHUX PErjlaMeHTIB YKpaiHu, aKTiB 3aKOHOJIaBCTBA
€pomnericbkoro Coro3y, €BpONEHChHKIX, MKHAPOIHUX Ta HAIlIOHAIBHUX CTAH]A-
PTIB, 30KpeMa 3aCTOCYBaHHS SIKMX HaJa€ MPEe3yMIILII0 BIAMOBITHOCTI MPOAYKIIii,
MOB’SI3aHUX 3 HEIO MPOIECiB a00 METO/IB BUPOOHHIITBA UM 1HIIMX 00 €KTIB BU-
MOTaM TEXHIYHUX PETJIAMEHTIB, BUSBUB, 1110 € BUIU 3aC001B IUBUIBHOTO 3aXHCTY,
30KpeMa 3aco01B MPOTUITIOKEKHOTO 3aXUCTY, I AKHX y TEXHIYHUX periiaMeHTax
HE BU3HAYCHI CIeIliaibHI BUMOTH, 1110 CIIPSIMOBaH1 Ha 3armo0iraHHs abo yCyHEHHS
NEBHUX PU3HKIB, 3BA)KAI0UM Ha nependadeHe BUKOPUCTAaHHS TaKUX 3aco0iB, a Ta-
KO TIPOLEypHY OI[IHKU BiAMOBITHOCTI.

Ha cyuacHOMy eTami 0JJHOIO 3 OCHOBHUX peajbHUX Ta MOTEHLINHUX 3arpo3
HalllOHAIBHIN Oe3meni YKpaiHu Ta cTaOlIbHOCTI B CYCHUIBCTBI € 3pDOCTaHHS pH-
3MKIB BUHMKHEHHS Ha/I3BUYalHUX CUTYalllii TEXHOT€HHOI'O Ta MPUPOJHOTO Xapa-
kTepy. Tomy 3a0e3MeueHHs] €KOJIOTTYHO Ta TEXHOTEHHO O€3MEeYHUX YMOB JKUTTE-
JISTIBHOCTI TPOMAJISH 1 CYCIUIBCTBA Ta 30€pEKEHHSI HABKOJIUIIHBOTO PUPOIHO-
IO CEpe/IOBUIIA € OAHUM 13 PIOPUTETIB HAIlIOHAJILHUX IHTEPECIB Y KpaiHHU.

Tak 3a 12 wmicauiB 2019 poky B Ykpaini 3apeectpoBano 95 915 moxex.
VYrponosx 12 micauiB 2019 poky B YkpaiHi B cepeIHbOMY IIOJHS BUHUKAIO 262
MOXKEXK1, Ha SKUX THHYJIO 5 1 OTpUMYBaJO TpaBMH 4 JrOf€il, BOTHEM 3HMILYBa-
J0ch 200 nmomkomKyBanock 70 OyaiBens 1 cnopy Ta 13 oMHUL TPAHCIIOPTHUX
3aco0iB. [lloenni maTepialibH1 BTpaTH BiJl MOMXKEXK CTAHOBUIM OJIM3bKO 29,1 MiTH
rpH. CTaTUCTUYHI JIaH1 32 OCTaHHI 5 POKIB (MuB. TabnuIo 1) cBiIYATh Ta BKA3y-
I0Th Ha TEHJICHI1}0 3pOCTAHHS 3 KOXXHUM POKOM.

Ta6a. 1. CratucTuyHi AaHi nmpo noxe:xi y OyaiBasx ta cnopyaax y 2015 — 2019

poKax
Pix | KinbkicTh MartepianbHi BTpaTu BChO- 3arubnux | TpaBmoBaHO
TTOKEXK ro/mpsiMi/I0014HI, THC. TPH BHACIIJOK | Ha MOXexKax/3
MOXKEX / 3 HUX JiTel
HUX JITEN

2019| 95915 | 10622 337 /8 399 011/2 223 326| 1902/58 1519/135
2018 | 78608 8 279 119/2 198 358/6 080 761 1956/52 1515/122
2017| 83116 7 860 225/2 038 653/5 821 572 1819/65 1474/144
2016| 74221 5166 872/1 626 531/3 540 341 1872/57 1351/125
2015| 79585 7 459 198/1 458 141/6 001 057 1948/68 1357/94

TakoX CTaTUCTUYHI JaHi MO0 BIAMOBH Ta HECTPAIlbOBYBAHHS CHUCTEM
MIPOTHUTIOKEIKHOTO 3aXKCTY, 30KpEMa PO3CIIiTyBaHHS MTPUYMHU 1 HACTIIKIB pPE30Ha-
HCHUX Ta CBOIO UEpry TpariyHUX MOXKEX, o Tpamuiaucs 16 Bepecus 2017 poky B
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autsyoMy Tabopi «BikTopisy, mia 4ac sKoi 3aTMHYJIO Tpoe niTei, B OpgecbkoMy
roteni «Tokio — ctapy, B siKii 3arunyino 9 oci0, 4 rpyaus 2019 poky B Onecbkomy
KOJICIKI EKOHOMIKH, ITpaBa Ta TOTEILHO — PeCTOPAHHOTO O13HECY, B SKiH 3aTHHYJIO
16 ocib cBimyaTh Mpo Te, M0 BIAMOBIAHICTH KOMIIOHEHTIB CUCTEM MPOTUTIOKEKHO-
r0 3aXHCTy BUMOT'aM T€XHIYHUX PETJIaMEHTIB HE TapaHTye TOro, 110 cama CUCTeMa
Oyzne GpyHKIIIOHYBaTH B YMOBaX IMOKEKI Ta BAKOHYBATH CBO1 3aXUCHI (DYHKITI].

HanzBuualini cutyariii Ha TpaHCTHOPTI CBIIYATH MPO TE€, IO PU3UKH MOXKE-
1 Ha TPAHCIIOPTHHUX 3aco0ax, Ha AKUX BUKOPHCTOBYIOTHCS 3aCOOM MPOTHUIIOMKE-
KHOTO 3aXUCTY, I AKUX TEXHIYHUMHU pEriaMeHTaMU BCTAHOBJIEHI 00OB’SI3KOBI
BUMOTH Ta 3a0e3MedYeHO OI[IHKY BIJIMOBIJIHOCTI B 3aKOHOJIABUO peryJibOBaHIN
cdepi, Ha MOPSTOK MEHIII 33 PU3MKHU MOXKEXK1 y OYIBIISX 1 CIIOPYIax.

[Ipobiiema 3HMKEHHS PU3UKIB, TTOB’I3aHUX 13 BUKOPHUCTAHHAM 3ac001B IH-
BUIBHOTO 1 MPOTHUIIOKEKHOTO 3aXUCTy, QYHKINE SKUX € 3a0e3neueHHs O0e3I1eKH,
MOe OyTH BUpIIIEHa BCTAHOBJIEHHSAM OOOB’SI3KOBUX BUMOT JI0 yCiX TaKUX 3aco-
01B Ta 3/11IICHEHHSIM 1XHBOI OLIIHKHK BIJIIOBIJHOCTI B 3aKOHOJIaBUO PETyJIbOBAHIN
cdepi. 3abe3neueHHs bOro Mae OyTH 3/11ICHEHO Ha BUKOHAaHHS cTatTi 46 Kone-
KCY IMBUIBHOIO 3aXUCTy YKpainu [1].

3a/1s BUPIIICHHS 3a3HAYEHOI Mpo0sieMu Oyso po3po0sieHo npoekT TexHiu-
HOT'O PErjaMeHTy 3ac001B IIMBUILHOTO 3aXUCTY Ta MPOEKT noctaHoBu Kabinery Mi-
HICTpIB YKpaiHH, SKUM 3aTBEP/XKYBATUMEThCS 1IeW TEXHIYHUM pErjaMeHT Ta BHO-
CUTUMYThCS 3MiHM 10 [lepeniky BUIIB MPOAYKIii, IOJ0 SIKUX OPraHu JEpKaBHOTO
PUHKOBOTO HAaIJISAy 31MCHIOIOTH Jep>KaBHUI PUHKOBUN Harmsia. OCTaHHI penaxiii
MPOEKTIB IUX TIOKYMEHTIB OyJo onpuittoaneHo 23.04.2019 na caitri JICHC.

Bianosinno g0 crarti 10 3akony Ykpainu «IIpo TexHi4HI periiaMeHTu Ta
OI[IHKY BIJIMOBITHOCTI» [2] y TEXHIYHHUX perjiaMeHTax MarTh OyTH BH3Ha4YE€HI
000B’SI3KOB1 /10 BUKOHAHHS TEXHIYHI BUMOTH, SIKMM TOBHHHA BiANOBIIATH MPO-
IOyKIis, 1110 BBOAUTHCS B O0IT, HAJJAETHCSA HA PUHKY 200 BBOJUTHCS B €KCILIyaTa-
11f0. 3a3Hay€Hl TEXHIYHI BUMOTH MOXYTb OyTHM BU3HA4Y€HI SIK CyTTEBI BUMOTH,
110 BU3HAYAIOTh PIBEHb 3aXMCTY CYCHUIBHHUX 1HTEPECIB Ta (POPMYIIIOIOThH 3 TOY-
KM 30py pe3yJibTaTiB, sIKMX Tpeba IOCATTU. 3TiAHO 3 peKoMeHAaliaMu PimeHHs
768/2008/€C [3] 3aKOHOAABCTBO, 3aCTOCOBHE JI0 KOHKPETHOI MPOAYKIIii, 3a Mi-
POI0 MOKIIMBOCTI Ma€ HE JOMYCKAaTH TEXHIYHUX MOJAPOOHUIb Ta OOMEXKYBATHUCS
BU3HAYCHHSIM CYTTEBUX BUMOT. J[OKJIaHO TE€XHIYHI BUMOTH BU3HAYAIOTh Yy CTaH-
JapTax, 3aCTOCYBaHHS SIKMX HAJA€ MPE3yMIIII0 BIAMOBIIHOCTI TOJOKEHHSIM 3a-
KOHOJIaBCTBA.

Ha mizncraBi 3a3Ha4eHUX peKOMEH/ Il CYTTE€BI BUMOTH II0JI0 3aCO01B 11U~
BUTBHOTO 3aXMCTy Ta OOIPYHTYBaHHS MPOIEAYP OIIHKHK BiJIMOBITHOCTI 3aC001B
IMBUIBHOTO 3aXKCTY, AKi OyJI0 pOo3pO0JICHO MMiJl Yac BUKOHAHHS poOoTu [4], Oyio
J00TPALIbOBAHO.

JITEPATYPA
1. Koxekc nuBiabHOTO 3axucty YKpainu Bif 2 koBTHS 2012 poky Ne 5403
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3589, xon akty 64336/2012).



MiXHapoAHa HAyKOBO-NpaKTUYHA KOHpepeHuin

2. [IpoBeneHo aHai3 HOpMaTUBHOI 0a3u y cepi TEXHIYHOTO PETYIIOBAaHHS
Ta BUSBJICHO, 110 3aCO0U IIUBUIHHOTO 3aXHCTY Ta MOXKEXKHA Oe3MeKa MPOayKIIIi €
00’exTamu BiANMOBIAHO 35 Ta 33 TEXHIYHUX PErJaMeHTIB 1 HOPMATUBHO — MPaBO-
BUX aKTiB, 1110 MAIOTh O3HAKH TEXHIYHUX PETJIAMEHTIB.

3. Decision No 768/2008/EC of the European Parliament and of the
Council of 9 July 2008 on a common framework for the marketing of products,
and repealing Council Decision 93/465/EEC (Text with EEA relevance). — OJ L
218, 13.8.2008. — P. 82 — 128.

4. Y 1oCKOHAJIEHHS! CUCTEMH TEXHIYHOTO PETYIIOBAaHHAY C(epi [MUBLIHLHOTO
3axucty: 3BiT mpo HJIP (zaxmrounwit)/ VkpHAII3 MHC Vkpainu; xep.
B.B.Hixuuk — JIPH 0116U001465; — K., 2016. - C. 314.



Problems of Emergency Situations - 2020

UDC 614.8

MATHEMATICAL MODELING OF FIRE - PROOF EFFICIENCY OF
COATINGS BASED ON SILICATE COMPOSITION

Chernukha Anton, PhD
Teslenko Alexey, PhD, Senior Researcher
Kovalov Pavlo, PhD, Senior Researcher
Bezuglov Oleg, PhD, Senior Researcher
National University of Civil Defence of Ukraine, Kharkiv, Ukraine

Currently, the most common building material traditionally still remains
wood and wood products. However, along with the advantages that distinguish it
from other building materials, wood also has disadvantages, the main of which
are flammability and combustibility. In this regard, the problem of fire — protec-
tion of wood in various ways is of great importance in a systematic approach to
ensuring the safety of objects [1]. Earlier, the problems of algorithm for the de-
velopment of solution areas in a linear multidimensional space of hazardous fac-
tors [2], the influence of thermodynamic processes on the physicochemical char-
acteristics of substances [3], the physicochemical principles of the transformation
of compositions under various environmental conditions [4], the effect of high
temperature on the chemical composition of the porous layers of the composi-
tions have been solved [5].

The experimental — computational method is effective for calculating the
characteristics of building structures [6]. Before that, a study had been conducted to
determine the effectiveness of building materials testing under different conditions

[7].

In case of using monovalent metals as a gelation catalyst, silica gel is the
reaction product. Thus obtained coating is capable of significant expansion. In
some cases, the expansion coefficient reached 20.

The plan matrix of type 2* experiment was composed as follows: for x,

levels alternate in each experiment, for x, — after two experiments, for x, — after
four, forx, — after eight. The above plan allows an independent assessment of the

regression equation coefficients. It is an expanded matrix, so it has columns that
allow to evaluate the regression coefficients in the interaction of factors.

The obtained results processing was carried out using the experimental de-
sign theory methods [6, 7].

The error estimation of the experiment was carried out according to the re-
sults of 7 parallel experiments in the center of the plan. The average value of the
experiments results in the center of the plan is 280.71.

Table 1. The results of experiments in the center of the plan for the study of fire
retardant effect of the coating based on a gel — forming system K,CO3; + Na,0-2.71 SiO,
Experience Number 1 2 3 4 5 6 7

Result 280 270 275 290 285 265 300

................................................................................................................................................................
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The hypothesis about the significance of quadratic effects in the model was
tested using the inequality:
n,+N
N -N

Fc.p. _bo‘ < t(0.05;6) 'Sy )

1)

where F, is the average value of the experiments results in the center of the

plan; by Is the estimate obtained by the experiment results in the core of the plan,
equal to 271.5; s, — assessment of the variance of experimental errors, which was
determined by the results of seven parallel experiments in the center of the plan;
to.0s:6) 1s the Student’s coefficient value at 6 degrees of freedom; N is the number
of computational procedures for the plan 2*: ng is the number of experiments in
the center of the plan.

For sy, = 12.05 and t 056y = 2.45, inequality (refer with: Eq. 1) holds; there-
fore, the quadratic effects are not statistically significant. Therefore, the mathe-
matical model can be represented as an incomplete quadratic equation.

After calculating the values of the regression coefficients and evaluating
their significance according to the Student’s criterion [5], the following regres-
sion equation was obtained:

F=271,5+8,5-x +19,3-x, +33,2-x,+13,5-x, +

+8,2-%X X, —7,6-%X X, +16,5-x, - x, - x, —16,9-x, - x, - x,. @)

Verification of the obtained model adequacy by the Fisher test gave a posi-
tive result.

- 300

250

Fig. 1. The dependence of flame retardant efficiency on the concentration of
K,COj3 and the ratio of gelling components rates

The analysis of expression (refer with: Eg. 2) showed that at zero values of
all factors, the fire retardant efficiency factor is 271.5 s. An increase in concentra-
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tion values of the first three coating components leads to an increase in the re-
sponse function. In this case, a change in K,CO3; concentration makes the greatest
effect. The concentration of vermiculite also has a significant effect on the factor
under study. This is confirmed by the fact that the estimates for interaction of fac-
tors are higher where x; is present.

Equating the right — hand sides of the obtained expressions to zero, we ob-
tain a system of equations whose solution is a point with coordinates (6.25; —
0.32; 0.59; 1.25).

Since the values of the first and fourth coordinates are greater than unity,
the stationary point is outside the domain of model definition (refer with: Eq. 2).
To search for the extremum, function (refer with: Eq. 2), let’s perform a step — by
— step search procedure for all four coordinates. The calculations found that the
maximum time until the loss of 9% of the initial mass of a sample treated with a
fire retardant coating is achieved at the maximum values of the first three pa-
rameters and the minimum value of the fourth (refer with: Fig. 1).

A quantitative relationship has been established between the flame retard-
ant efficiency and component concentrations. To increase the fire retardant ability
of the gel — forming system, it is advisable to increase the concentration of potas-
sium carbonate, and taking into account the conditions of gelation from K,CO;
and Na,O-2,71 SiO, solutions, the ratio of their volumes should be 1:1.

REFERENCES

1. V.V. Tiutiunyk, H.V. lvanets, I.A. Tolkunov, E.I. Stetsyuk, System ap-
proach for readiness assessment units of civil defense to actions at emergency
situations, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu. 1 (2018).
—PP. 99 — 105. DOI: 10.29202/nvngu/2018 — 1/7.

2. Teslenko, A. Chernukha, O. Bezuglov, O. Bogatov, E. Kunitsa, V.
Kalyna, A. Katunin, V. Kobzin, S. Minka. Construction of an algorithm for build-
ing regions of questionable decisions for devices containing gases in a linear mul-
tidimensional space of hazardous factors. Eastern — European Journal of Enter-
prise Technologies ISSN 1729 — 3774 5/10 (101) (2019), PP. 42 — 48.

3. Levterov, A. M. (2018). Thermodynamic properties of fatty acid esters
in some biodiesel fuels. Functional Materials, 25 (2), 308-312. DOI:
https://doi.org/10.15407/fm25.02.308.

4. Kustov, M. V., Kalugin, V. D., Tutunik, V. V., Tarakhno, E. V. (2019).
Physicochemical principles of the technology of modified pyrotechnic composi-
tions to reduce the chemical pollution of the atmosphere. Voprosy Khimii i
Khimicheskoi Tekhnologii, 1, 92-99. DOI: https://doi.org/10.32434/0321 — 4095
—2019-122-1-92-99.

5. Vambol, S., Vambol, V., Suchikova, Y., Bogdanov, I., Kondratenko, O.
Investigation of the porous GaP layers’ chemical composition and the quality of
the tests carried out (2018) Journal of Achievements in Materials and Manufac-
turing Engineering, 86 (2), pp. 49 — 60. DOI: 10.5604/01.3001.0011.8236.

................................................................................................................................................................



MiXHapoAHa HAyKOBO-NpaKTUYHA KOHpepeHuin

6. Nekora, O., Slovynsky, V., Pozdieiev, S. The research of bearing capaci-
ty of reinforced concrete beam with use combined experimental — computational
method (2017) MATEC Web of Conferences, 116, art. no. 02024, . DOI:
10.1051/matecconf/201711602024.

7. Pozdieiev, S., Nuianzin, O., Sidnei, S., Shchipets, S. Computational
study of bearing walls fire resistance tests efficiency using different combustion
furnaces configurations (2017) MATEC Web of Conferences, 116, art. no.
02027, . DOI: 10.1051/matecconf/201711602027.

8. V. Andronov, B. Pospelov, E. Rybka, Increase of accuracy of definition
of temperature by sensors of fire alarms in real conditions of fire on objects,
EasternEuropean Journal of Enterprise Technologies. 4 (5 — 82) (2016) pp. 38 —
44. DOI: 10.15587/1729 — 4061.2016.75063.

9. V. Andronov, B. Pospelov, E. Rybka, S. Skliarov, Examining the learn-
ing fire detectors under real conditions of application, EasternEuropean Journal
of Enterprise Technologies, 3 (9 —87) (2017) PP. 53 —59. DOI: 10.15587/1729 —
4061.2017.101985.



Problems of Emergency Situations - 2020

V]IK: 621.383

JOCJIIKEHHS TA30UYTJIMBUX BJJACTUBOCTEM ILJIIBOK
JIOKCHUAY OJIOBA, OTPUMAHUX METOJ1OM MAT'HETPOHHOTI O
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[cTOTHMIT BIUIMB HA KPUCTATIYHY CTPYKTYPY 1 (pasoBuii ckiiaf miiBok SnOy,
OJIep’)KyBaHUX METOJIOM MarHETPOHHOTO PO3MUJICHHS MPH (PiKCOBaHIM MOTYX HO-
CTI MAarHeTPOHA, HA/JAIOTh TEMIIEpaTypa MIAKIAJAKH, TOBUIMHA APy 1 KOHLEHT-
parisi KMcHIO B posmmwiorouomy Taszi [1]. Tomy, 3 MeToro onrtumizamii yMOB
oTpuMmaHHs 0a3oBux mapiB SnO; AJig ra30BUX JIaTUMKIB aJICOPOIIHHO — HAIiBII-
POBIJTHUKOBOI'O THIY, JOCHIJKYBaBCs BIUIMB LUX IMAapaMETpiB Ha ra3oyyTJIMBI
BJIACTUBOCTI IUTIBOK JIOKCHUIYy ojioBa. IIpu ocamikeHH! TUIIBOK TIOKCHIY OJIOBa
TeMIleparypa IiIKIaJKi BapiroBanacs B mianasoni Big 150 °C mgo 350 °C, koHie-
HTpAIlisl KUCHIO B CKJIaal razoBoi cymimii Big 20 % o 100 %, ToBImIMHA TUTIBOK
smiHoBanacs Bijg 50 HM 10 350 HM. Bci 3pa3ku Oy BUPOIIEHI HA MiAKIaIKax 3
CUTay IMPHU 3arajJbHOMY TUCKY Y BakyyMHil kamepi 2 [la, Hanpyra Ha MarHeTpo-
Hi ckianana 200 B, ctpym marnetpona — 50 MA. ATecTaiiisi ra304yTIuBOCTI 3pa-
3KIB IO BIJHOIIEHHIO /IO JIOMIIIOK MapiB €TUJIOBOTO CHUPTY B MOBITPI MPOBOIU-
Jacs BIAMOBIAHO IO METOJUKH, ONMMCAHOI B PO3/LIl 2.5, MCHIS MOCT KOHJEHCa-
iiHOrO BiAmamy IUNBOK Ha mOBiTpi mpu Ttemmeparypi 500 °C  mporsirom
2...10 rogum.

Pe3ynbpraTi mpoBeaeHUX JOCIIKEHD TTOKA3aJlH, 1110 BC1 OTpUMaHi IJTiBKOBI
3pa3Ku TMPOSIBJISIOTh ra304yTiauBl BiacTuBocTi. lle Bupaxkasoch B 000pOTHOMY
3MIHEHHI X TUTOMOI €JIeKTPOIpoBiAHOCTI G MpHU 3MiHI KOHIIEHTpAIlli €THIOBOTO
criupty B noBiTpi (C,.) B iHTEepBati Big 10 ppm mo 1000 ppm. Yac BcTaHOBICHHS
CTaIllOHAPHOI €EKTPONPOBITHOCTI TUTIBKH JT1IOKCHIY 0JIOBA MpH ii B3aEMOJIIT 3 Ta-
30MOAIOHMMH JOMIIIKAMU 3MEHIITYBaBCS 3 POCTOM poO0YO0i TeMIepaTypu miapy
(T1), i mpu Temmeparypi mapy 400 °C ne nepepuinysas 10 cekyna. Yac penakca-
1ii, KUl mpeacTaBisie cOO0I0 MOBEPHEHHS €JEKTPONPOBIIHOCTI 0 BHUXIIHOTO
CTaHy MICISl MPUITMHEHHS i JOMIIIOK, TAKOX 3MEHIITyBaBcA 13 3pocTaHHsM Tf 1
He nepeBuiryBaB 60 cekyHa. Mu BBakaemo, 1110 B JIMCHOCTI Yac penakcailii MaB
MEHIIE 3HAYEHHS, a BIJHOBJIEHHS BUXIJAHOI €JIEKTPOMPOBIAHOCTI JIIMITYBaJIOCS
IIBUJIKICTIO €BaKyallii JOMIIIOK 3 BUMiptoBaibHOT kKamepu. [Ipu migBunieHH1 Ce,
1o 3HadeHb Buiie S000ppm yac penakcailii eJIeKTPONPOBIAHOCTI MUTIBOK J10KCH-
Iy OJIOBa 3pOCTaB JI0 JEKUIbKOX XBWIKH, a ipu C.> 10000 ppm crocrepiranucs
HEOOOPOTHI 3MIHEHHS X MUTOMOI €J1EKTPOIPOBITHOCTI.

AHani3 OTpUMAaHHUX €KCIIEPUMEHTANBHUX AaHUX Npo 3aiexHICTh G Big Ce.
JUTSI 3pa3KiB, OTPUMAHUX MPH PI3HUX TEMIIEpaTypax OCaIKEHHsI 1 p13HIN KOHIICH-
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Tpalii KUCHIO B CKJIaJl PO3MIIIOI0UO0] cyMimni (puc. 1) mokasas, 110 B iHTepBai
3HaueHb Ce, BIAMOBIIHUX 000POTHOMY 3MIHEHHIO MUTOMOI €JIEKTPOMPOBITHOCTI
wiiBok SnO,, 3anexHicTs G Big C,. 100pe onucyeThCs CIiBBIAHOIICHHIM:

19G=1gGo+p-Ig(k-Csc), 1)

ne K — xoedirient 3 posmiprictio (ppm) ', G, — MOYaTKOBA MPOBIAHICT Uy TIH-
Boro mapy, Bumipsiaa mpu 400 °C, p — 6e3po3MipHuit KoedillieHT.

1000
1

G105 om”

100 A

10 -

0.1
g | | | |
1 10 100 1000 10000 Cye_ ppm

Puc. 1. 3anexnicty ejsexkTponpoBigHocTi G IIIBOK TiOKCHAY 0/10Ba, OTPHMAHMX
npu Co; = 20 %, T,, = 350 °C (a) i T, = 150 °C (6), Bix konuenrpanii C., JOMIilIKH €THJI0-
BOI'0 CIIUPTY B MOBITPi

[IpucyTHi B 1bOMYy BHpa3l MOYaTKOBAa MHUTOMA €JIEKTPOMNPOBIIHICTE Gy 1
napameTp p — MOCTINHI JUIsl KOKHOTO 3pa3Ka BEJIMYMHHU, 1110 BU3HAYAIOTHCS MO0
CTPYKTYPHUMH OCOOJMBOCTSIMH 1 TOBILIMHOIO.

Benuunna mapameTpy p xapakTepu3ye CTYMiHb YYTJIMBOCTI 3pa3Ka, OCKI-
JbKU BU3HAua€ CTymMiHb 3MiHU G 110 BigHOmIeHHIO 10 G, st pizHux C.. 3 HaIoi
TOYKHU 30pYy, BeMMUuHU G, 1 p € OUIbll 1HQOPMATUBHUMH B IJIaH1 KUIBKICHOTO
OMUCY Ta304yTJIUBUX BIACTUBOCTEN MIBOK SnO,, B MOPIBHAHHI 3 BXKUBAHOIO B
JiTepaTypi ra3ouymIMBICTIO (S):

S = (G - G,)/Gs. @)

JiiicHO, ra304yTJIMBICTh S MOKA3y€ JIUIIE BIIHOCHY 3MIHY TUTOMOI €JIEKTPOII-
POBIIHOCTI 3pa3KiB MPHU KOHKpeTHUX 3HaYeHHsX C.. Tomy npu nopanbmioMy oOro-
BOPEHHI PE3YJIbTATIB JOCTIIKEHb MPEACTABISETHCS JTOLULIBHAM CKOPUCTATUCS EKC-
MEPUMEHTATBHUMH 3aJISKHOCTAMH 1apaMeTpiB G, 1 p BIJ TEXHOJOTYHUX YMOB
OTpPUMAaHHS TUTIBOK JIIOKCHTY OJIOBa. Tak, HaBe/leHa HA PUCYHKY 2 XapaKTepHa 3aJie-
xHicTh Gy 1 p Big T, moka3zye, 10 HAHOLIBIN pi3Ke 3MIHEHHS BIACTHBOCTEH 3pa3KiB
HACTA€ IIPH T IBUIIIEHH] TEMITEpaTypy ocapKeHHs 1IiBoK Buiie 300°C.

Sk Oyno mokazaHo B XOJi CTPYKTYPHUX JOCIIKEHb [2], caMe MpU TaKux
TEeMIIepaTypax OCaJKEHHsS BiIOYBAETHhCS TUTABHUM TEPEXi] MEXaHI3My KOHJEH-
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camii mwiiBok SnO, BiJx «map-amopdHe TiIo» 0 «map-kpuctam». [lomanpiimii
cTaOLTI3yr04Mil BiJiIaj TUIIBOK HA TIOBITP1 MOYKE BUSBUTHCS HEAOCTATHIM JJIS TIO-
BHOT TOMOTeHi3allii, 1 B IJIIBKaX CIOCTEPIraeThCsl BOJOAIIOYHIA JOCUTH BHCOKOIO
CTIHKICTIO MeTacTaOLIbHUIN aMOP(PHO-KPUCTATIYHUIN CTPYKTYPHHM CTaH.
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Puc. 2. BnuimB TeMmneparypu oca/JiKeHHsl Ha MOYaTKOBY HpoBiaHicTh G, i mapa-
MeTp p A 3pa3kiB ToBIMHOKW 300 HM, orpuMmanux npu Co, = 20 %

BuBuenHs (i3nyHMX MeXaHi3MIB BIUTUBY HasBHOCTI KUCHIO Cp, B po3mu-
JIOI0YOMY Ta3l Ha Ta304yTJIMBI BIACTUBOCTI IUTIBOK JIOKCHUIY OJIOBA YCKJIA/IHIO-
€THCSI TUM, 1110 TPHU 3MiHI KOHIIEHTPAIlll KUCHIO Y Ta3i, 0 PO3MUIIOETHCS, TOPSIT
3 MOXJIMBUM O€3MOCEPE/IHIM MPSMUM BIUIMBOM Ha KPUCTAJIYHY CTPYKTYpY ILTi-
BOK JIOKCUAY 0JI0Ba, Mpu 3MiHI Cp, CIOCTEPIraeThcs 3MiHA MIBUIKOCTI PO3MH-
JICHHSI MIIIEHI, 110 TaKOX MOXXE MPU3BOJIUTHU J0 3MIHH KPUCTAIIYHOI CTPYKTYpHU
0CaJIP)KyBaHUX MIIIBKOBUX IIIAPIB.

3rifHo 3 JTEpaTypHUMH JaHUMHU [3 — 5], MABULIEHHS BMICTY KHCHIO B PO3IH-
JISTIOYOMY Ta3l CIpUsi€ KpUCTasi3allii KOHACHCOBAaHUX TUTIBOK JIIOKCHAY OJI0Ba 1 MOK-
paiiye iX cTexioMerpito. 3 iHIIOro OOKy, IpyU OTPUMAaHHI IUTIBOK METOJOM MarHeT-
POHHOTO pO3MWIeHHS, 30UThIeHHsT Coy 3HIKYE MIBUAKICTD PO3MMJICHHS MIIIEHI 1
3MEHIIy€ MIBUJIKICTh POCTY IUIIBOK. B pe3ynbraTi B OCaIKEHUX IUTIBKAX MOXKE MiJI-
BUIIIUTHCS BMICT JOMIIIOK, IO HAIXOASATh 3 aTMOChepH pO3MIIIOBAILHOTO Ta3y.
SIKIII0 TaKuM JTOMIIITIKOM € TIapy BOJIH, T1€ TTPU3BOAUTS JI0 TT1ABUIIICHHSI KPUTHYHOI TO-
BIIMHU KpHCTAN3aIli, 1, K HACIIIOK, 10 (opmyBaHHs amopdHux TUtiBOK. [liiicHo,
Hamu OyJI0 BCTAaHOBJICHO, 10 MpH Temriepatypi miakiaaaku 250 °C 30UIbIIeHHS] KOH-
IIEHTpaIlii KAUCHIO B po3nmuirouomy rasi 3 50 % mo 100% npu3BoauTh 10 3pOCTaHHS
KpUTUYHOI TOBIMHH hy, Big 50 HM 10 100 HM. YeyHyTH eeKT 3HIKEHHS IIBUAKOCTI
POCTY TUTIBKM TIJIBUITICHHSM TOTY>KHOCTI MarHeTpoHa MO)KHA, TakK SIK TPU ITLOMY
3MIHIOIOTBCSI YMOBH PO3MWJICHHS MaTepiaiy, 0 BHOCHTH JOAAaTKOBY HEOIHO3HAY-
HICTb B (DI3UYHE TPAKTYBaHHS OTPUMAHUX PE3YJIbTATIB.

Bynu npoBeaeHi JOCHiKEHHS BIUIMBY BMICTY KUCHIO B aTMoc(depi po3nu-
JIOBAJBLHOTO Ta3y HA Ta304yTJMBI BIACTUBOCTI IUIIBOK JIOKCHIY OJIOBA TOBIIHU-
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HOtO 50 HM, ki Oynu oTpuMani mpu Temmeparypi ocamxenns 250 °C (puc. 3) i
MOTIM Ti/IaHl BiANAIY IPOTATOM 2 ToauH Tipu Temmepatypi 550 °C.

2 P. OTH
10° -
Gﬂ-l(}lq onl b
[ |
_l—'__—'f_'_'-/—'—.

10! {m——H _
\ 0.6

[ )
109 L, . . . 0.4

20 40 60 80 C..%

[

Puc. 3. BuiuB xonuenrTpanii kucHio Co; B po3NUIIOBAJBLHOMY ra3i Ha BHUXIIHY
NUTOMY eJIeKTponpoBigHicTh G, i mapamerp p ais 3pa3kiB ToBumHow h = 90 Hm, oTpu-
MaHux npu T, = 250 °C

AHaJli3 eKCIMEePUMEHTAIbHUX JaHuX (puc. 3) Mokas3aB, IO IiJIBUIICHHS
BMICTY KHUCHIO B arMoc(epl pO3NUITIOBAIBHOIO a3y MPU3BOJIUTH A0 3HUKEHHS
MATOMOI €JIEKTPONPOBITHOCTI TUIBOK JIOKCUAY OJIOBA 1 30LIBIIEHHS IX ra304yT-
JUBUX BJIACTUBOCTEU. 3 HAIIOT TOUYKH 30pY, L€ OOYMOBIJIEHO 301IBIIEHHSM Yy TUTi-
BKax KOHIIEHTpauli aMoppHoi (a3u, sika micis BiANaly yTBOPIOE IpiOHOKpUCTa-
JiyHy (aszy, 110 BOJIO/I1€ PO3BUHEHOIO 36PHOMEKEBOI TOBEPXHEL0, IO 3a0e3Ieuye
BHUCOKY T'a304yTIMUBICTh. JIOCATHEHHS 3pOCTar040i IJIIBKOIO KPUTUYHOI TOBUIMHH,
MpH SKIH CIOCTepiraeTbes mepexii 3 aMophHOTO CTaHy B KPUCTATIYHHM, MOXKE
Oyt 3adhiKCOBaHO MO CTPUOKY eleKTpornpoBiaHOCTI. KOHTpob enexkTponpoBii-
HOCTI TTiBOK SnQ,, sIKMI MpOBaJAMBCS IT1J1 Yac iX OCAJPKCHHS, MOKa3aB, 10 KpH-
TUYHI TOBIIMHYU B TUTIBKAX, OJIEPKYBaHUX MpHU TemrepaTypi ocampkeras 250 °C,
MpHu 30UTBLIEHH] BMICTY KHMCHIO B CKJIaJl pO3MWIOBaNIbHOI cyMim Bifg 20 % 1o
50 %, 36imabmrytoThes Big 35 HM 1 10 50 HM. Ile moB’s3aH0 3 THUM, IO TIPH 301JTh-
IIEHHI TapIiiaJbHOTO TUCKY KUCHIO 3MEHIITYEThCS MIBUAKICTh OCAIKEHHS TUTIBOK,
B pe3yJbTaTi YOro 30UIbIIYEThCS KUIBKICTh COPOOBAHUX MOJIEKYJ 1 aTOMIB pO3-
MUJTIOBAJIBHOTO Ta3y 1 BOASHOI Mapy Ha MOBEPXHI 3pOcTarouux KpuctamTis. Lle
MEePENIKOJKAE 3POCTAHHIO IIUX KPUCTaNiTIB. [IiBKM OKCUAY OJIOBa, OTpUMaHi B
aTMocQepl YUCTOro0 KHCHIO, 10 3aBEPIICHHI MPOLIeCy 3pOCTaHHs Oyiau amopdHHU-
MU 10 TOBIIMHHU O0n3bk0 100 HM.

Kpucranizamist amopdnoi ¢a3u B 1uriBKax BiIOyBa€ThCS TUTBKH Tij] 4ac Ha-
ctynHoro Biamany npu temmepatypi 500 °C npotsarom 2 rogus. [lpu npomy, sk
OyJ10 MOKa3aHO TPH MPOBEJEHHI CTPYKTYPHUX JOCIIHKEHbB, MICIS BIANATY JTUC-
MEPCHICTh KPUCTATIYHUX YACTHUHOK, CKJIAJOBUX TaKOi TUIIBKU, HE TEPEBHUIILYE
2 um. Came TOMy JOCTIHKeHHS 3anexHocTer G, 1 p BIJ TEMIEPATYPH OCATKEHHS
1 KOHLIEHTpAalli KUCHIO B CKJIaJl Ta30BO1 CyMilIl OKa3aJd, 10 HAHOUIbIII ra304y-
TJIMBI AP YTBOPIOIOTHCS B YMOBAX, CIPUATIUBUX AJsi GOopMyBaHHS aMOp(HHUX
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KoHzeHcatiB. Lle 3abe3neuye B mpoiieci MOAAIbLIOrO BiAMaly Ha MOBITPI YTBO-
PEHHS APIOHOKPUCTAIIYHUX CTPYKTYP 3 pO3MipaMu 00J1acTeil KOTepeHTHOTO PO3-
CIIOBaHHSA, MPUOIU3HO PIBHUMH PO3MIPOM YTBOPEHHUX B IMPOLIECI POCTY IUX ILTi-
BOK HaWApiOHIMUX aMOp(GHUX YaCTHHOK. BUCOKa ra304yTiaMBICTh TaKUX ILIIBKO-
BUX CTPYKTYp OOyMOBJICHA iX pO3BUHEHOIO 3¢€PHOMEKEBOIO TTOBEPXHEIO.

JlocmikeHHsT BIUTMBY TOBIIMHU IUTIBOK JIOKCHY OJIOBA Ha iX ra304yTiu-
BICTh OyJIO MPOBEACHO I 3pa3kiB TOBIKMHOK Big 20 HM 110 450 M. Lleit iHTep-
BaJI OXOIUTIOE TOBIUHU SIK MEHIIIE, TaK 1 OLIbIIIE KPUTHYHOI TOBIIMHM, TIPH SIKil B
Iporieci ocaPKeHHs B1I0YBAa€ThCS KpUCTali3allisl 3pocTarouoi aMopdHOI IIJTiBKH.
OCK1UTbKM KpUCTaJIIYHA CTPYKTYpa IUIIBOK TOBIIMHOIO 0 1 MICIA KPUTUYHOI 1CTO-
THO PO3PI3HAETHCS, TO aHAJI3 BIUIMBY TOBIIMHUA HA Ta30YyTIUBICTH TIPOBOJIUBCS
JUISL KOJKHOI 3 TpyT 3pa3kiB okpeMo (puc. 4). HeoO6xiaHo Bi3HAYNTH, 1110 HA Tpa-
¢dikax o0jacTh TOBIIMHM TUTIBOK, B SIKIM CIOCTEPIraeThCsl HU3bKA BiATBOPIOBA-
HICTb 3Ha4€Hb G, 1 p, 3AIITPUXOBAHA.
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Puc. 4. Biius toBmmuan mapy h Ha G, i mapamerp p Ajas BianajeHuX IUIBOK
SnO,, orpumanux npu Co; = 50%, T, = 250°C: a — B 3BUYaITHUX YMOBaX; 0 — 3 10aBaH-
HSIM NApPiB BOAM 10 CKJIANY PO3NUIIOBAJIBHOIO ra3y

[T11BKM AIOKCUIY OJIOBA TOBIIMHOIO MEHIIE KPUTUYHOT MICIS OCAIKEHHS €
noBHicTI0O amopduuME. L{g amopdHa Paza kpucTamzyerbess B mpolieci cTadimi-
3YIOUOTO BNy Ha MOBITPI1 Y ApiOHOKpHUCTANIuHY. J{J1s1 3pa3kiB 1i€i rpynu cro-
CTEPIraeThes 30UIBIICHHS MTUTOMO1 €JIEKTPOIPOBITHOCTI MPU 3POCTAaHHI TOBITUHU
mapy. [lpu npoMy BigOyBaeThCsl TOJIMIIEHHS iX Ta304yTJIMBUX BIIACTUBOCTEH.
Tax, 31 301IbIICHHSIM TOBIIMHY IIapy Aiokcuay osioBa 3 20 uMm 1o 90 HM mapa-
metp p 3poctae Bix 0,60 no 0,75 (puc. 4,a). {1 miiBoK 3 TOBIMUHOIO BHIIE hyy,
KpUCTali3allisl SKUX BiOYBAEThCS B MPOIIEC] X POCTY, TAKOK XapaKTEPHO 301J1b-
[IEHHS TOBEPXHEBOI MPOBIHOCTI 3 POCTOM TOBILMHU 1Iapy. Alle, Ha BIAMIHY BiJl
NONEePEeIHHOTO BUNIAAKY, 3 POCTOM TOBLIMHU B10YBa€THCS MOTIPIICHHS ra304yT-
JUBUX BJIACTUBOCTEW. 3 HAIIOI TOYKH 30Dy, AJIs 3pa3KiB 1€l IPyIU MICHS JOCST-
HEHHSI HUMHM KPUTUYHOI TOBIIMHU 1 KpUCTaII3alli MOAAJIbIIE 3pOCTAaHHS ILTIBKU
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CYNPOBOKYETHCS YKPYMHEHHSIM 3€pHA, 10 MPU3BOAUTH J0 3HUKEHHS CTYICHS
PO3BUHEHOCTI OBEPXHI 1, BIAMOBIAHO, 10 MOTIPIIEHHS 11 Ta304yTIMBOCTI.

Byno BusBIeHO, O B 001acTl TOBIIMH, OMM3bKUX 10 hy,, crmocTtepirascs
3HaYHUI po3ku]l 3Ha4eHb G, 1 p A7 pi3HUX 3pa3kiB onHI€T cepii. Lle 00ymoBieHo
TUM, IO MPH TaKUX TOBIIMHAX B IUTIBKaX MOXE BiI0yBaTHCs BUOYXOBa YaCTKOBA
KpHUCTai3allis, iHiiioBaHa po3MipHUM (PAKTOPOM 1 BKJIIOYATH B ceOE €JIeMEHT
BUIMAAKOBOCTI. Pi3Ha 101151 aMmopdHO1 Ta KpUCTAIYHOI (pa3 1151 3pa3KiB 0JTHAKOBOI
TOBUIMHU OOYMOBIIIO€ HU3bKY BIITBOPIOBAHICTD 1X Ta30UyTIMBHUX BIACTUBOCTEH.

Ockisibku HaMu OyJI0 BCTAHOBJIEHO paHiie [6], 10 HasBHICTh MapiB BOJIU
30UIbIIYyE€ KPUTUYHY TOBIIMHY, TO JIJIi PO3LIMPEHHS [1alla30HY TOBIIMUH IUTIBOK
SnO,, sKi MarOTh BIATBOPIOBAJIbHY T'a3049YTIMBICTh, MU JIOJIABIA JI0 CKJIATy pO-
3MWIAI0YOI cyminni mapu Boau. [IopiBHSHHS 3a7eXHOCTEN, HaBEJEHUX Ha puC.4,
CBIIYUTH MPO PO3IMIMPEHHS BEPXHHOI MEXI1 Jlana3oHy BiATBOpIOBaHOCTI Bia 90
HM A0 130 am. Kpim toro, ekcnepuMeHTanbHO Oysio 3apikCOBaHO 3MEHILIEHHS
PO3KUIY IMX 3HAYEHb Ha JIISHII HU3bKOI BIATBOPIOBAHOCTI.

BcranoBneHnii HaMH 3B’S130K MIXK CTPYKTYPHUMU 1 ra304yTIMBUMHM Biac-
THBOCTSMH BHUSBHJIA JACSIKY CYNEPECUIMBICTh BUMOT, 110 TIPEI SIBISIOTHCSA 0 Ma-
Tepialay 4yTJIMBOrO €JIE€MEHTa ra30BUX JATYUKIB. 3 OJHOro OOKy, HaMU OyJ0 1mo-
Ka3aHo, 1110 JIJIsl IOCATHEHHSI BUCOKOI Ta304yTIMBOCTI HEOOX1THO B MOYATKOBOMY
CTaHl OTPUMYBATH JUCIIEPCHI aMOp(HI mapu. 3 1HIIOrO0 OOKY JAaTYMKW HE IO-
BUHHI MICTUTU CYOOKHMCIIH, JUIsl YOTO TeMIIepaTypa OCa»KeHHs MOBUHHA OyTH HE
Mmenie 350 °C. Tomy Hamu OyB pPEKOMEHJOBAaHUN HACTYNMHUN TEXHOJIOTIUHUN
niaxig 10 GopMyBaHHS ra304yTIMBUX IUIIBOK JIIOKCHIY OJIOBA: CIOYATKY, MpU
temriepatypi ocajpkeHHa 350 °C HeoOXiIHO OTPUMYBATH ILUTIBKY OKCHY OJIOBA
toBuMHOIO 450 HM, a moTiM, ipu Temneparypi 150 °C, popmyBaTu Ha iX moBep-
XH1 aMOp(HUM MPOMAPOK TOBUIMHOIO S0 HM 1 IPOBOAUTH BIAMAN HA TOBITP1 IPH
temrepatypi 500 °C npotsarom 1 rogunu.
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MMPOEKTYBAHHS CUTEM KOMPHECIMHOI ITTHU 3
YPAXYBAHHSAM NPOLIECIB If ®OPMYBAHHSA

Llaxoe C.Ml., BUKIL. Kag.
Bunoczpaooes C.Al., K.M.H., 00Y.
Koopuk A.IZ., K.M.H.
Timenko O.Mz., K.m.H.
1HaL;i0HaJ1bHuL2 VHIgepcumem YyusiibHo2o 3axucmy Ykpainu, Xapkie, Ykpaina
ZYKpai'HCbKuﬁ HAYK0B0-00CHIOHUL IHCMUmym yugiibHoeo 3axucmy, Kuis, Yxaina

OcHoBHa npo6JsieMa MpU CTBOPEHHI CUCTEM IOXKEKOTACIHHSA, 110 CIIOXKH-
BAlOTh CTUCHEHE MOBITPSI CKJIAJIA€ThCS B HAJIEXKHOMY PETrYJIIOBaHHI TOTOKY BOJIH 1
MOTOKY TOBITPS, K1 IMOJJal0Th B 3MIIIYBaJIbHY KaMepy TaKKUM YHHOM, 11100 Oe3rie-
pepBHO 3a0e3MeuyBaTH CTBOPEHHS IT1HH, KA TOBUHHA MAaTH HAJIKH1 BIACTUBOC-
T1 i1 O0POTHOM 3 BOTHEM 1 3aJIUIIAETHCS CTAOUIBHOO 3 TUTMHOM Yacy. OcoOIuBo
1I€ aKTyaJIbHO IIPU BUKOPUCTAHHS aBTOHOMHHUX MOOUIBHHMX YCTaHOBOK 3 BUPOO-
HunTBa KommnpeciiiHoi miHu (KII) B sSikux perysiroBaHHS MOTOKIB BH3HAYA€THCS
0e3nocepelHbO KOHCTPYKTUBHUMH XapaKTEPUCTUKAMHU BUKOHABUUX EJIEMEHTIB 1
BUKOPHUCTAHHSA CTHCHEHOI'O IMOBITPSl BUKOPUCTOBYIOTH HE TIIBKU JJISl MOTO 3Mi-
IIyBaHHS 3 P1AKOIO (ha3010, ajie 1 B AKOCTI JKEpeia eHeprii 171 1i mepeMileHHs.

[Iporiec oTpuMaHHSI KOMIIPECIMHOI MHU SIBJIs€ COOO0I0 TEPMOJIUHAMIYHUN
MPOIIEC, IKUH B 3aJI€KHOCTI BiJl 3aJaHUX TEXHOJOTTYHUX YNHHUKIB MOXKE OYTH SIK
130TepMIYHUM Tak 1 amiabatuynum. B po6oTi [1] BCTaHOBIEHO MPSMUI 3B'S30K
MDK €KCIUTyaTalliHUMH XapaKTepUCTUKAMH KOMIIPECIHHOT MIHU ii TeoMeTpuy-
HUMHU XapaKTepUCTUKaMU — po3Mipamu OynbOalIok Ta iX TOMOTE€HHICTIO, SIKI B
CBOIO Yepry MOB’si3aHl 3 CHIBBIIHOLIEHHSIM 00'€eMy OTpMMaHOI MIHU Ta 00'emMy
CyMIillll 3 MHOYTBOPIOBAYEM, sIKI BU3HAUAIOTHCA XapaKTepOM MPOTIKAHHS MPOIlie-
Cy MIHOYTBOpeHHA. ToMy XapakTep MpOTIKaHHS Ipouecy 1 Oyne BU3HAYaATH SIK
reOMETPUYHI TakK 1 (P13UYH1 BJACTUBOCTI MIHU, & HOTO MOXKJIMBE KOJMBAHHS MOXKE
MPU3BECTH JI0 3MIH (PI3UYHUX XAPAKTEPUCTHUK MIHU.

B po6oTi HagaHl pekoMeHAalli M0 BU3HAUYECHHIO TUIY TEPMOJAMHAMIYHOIO
MpoLIECY, 110 AA€ MOXJIMBICTH IMIJIBUILUTHA TOYHICTh NPU CTBOPEHHI MaTeMaTUyY-
HUX MOjesieil MOOUIBHUX YCTaHOBOK 10 BUpOOHUIITBY KII.

BinoMo mipo icHyBaHHS BOX TINOTE3 MOUIMPEHHS 3BYKY B MOBITPI: 130Tep-
MIYHOT Ta aJ11a0aTUYHOI 1 IO B PE3yIbTaTl YUCIECHHUX €KCIIEPUMEHTIB 31 IIBHU -
KICTIO 3ByKa Y Ta30BOMY CEpeJIOBHUIII OyJIO JOBEICHO, IO — 1€ aiadaTUYHUMI
MPOIIEC 1 IO MIBHUAKICTh MPOIIECIB NMPHU MOUIMPEHH] aKyCTUYHOI XBHJII IPUBOJIUTH
710 TOTO, 1110 TEIJI0 HE BCTUTAE TIEPEUTH B CYCIJIHI YaCTUHU Ta3y [2].

[IponoHy€eThCS PO3TISHYTH JIBI MaTeMaTU4H1 MOjenl (popMyBaHHS KOMII-
peciiiHOl MiHM, Tepila 3 HUX No0yA0BaHa Ha TINOTe3l, 10 MpolecH (popMyBaHHS
MIHA TPOXOAATh aiiadaTUyHO, Ipyra 110 130T€PMIYHO Ta MOPIBHATU TEOPETUYHI
pe3yNbTaTH 3 pe3yIbTaTaMH €KCIIEPUMEHTIB.
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['padiuyHe MOpIBHAHHSA 3HAYEHb MapaMEeTpPiB MPOLECY MIHOYTBOPEHHS, IO
BHUPaXalOTh 3aJI€KHICTh IIBUIAKOCTI 3BYKY Bix ryctunu KII, BuBeneHux Ha ocHo-
Bl JIBOX TIMOTE3: a/1la0aTUIHOI Ta 130TepMIYHOI HaBEACHO Ha puc. 1.

o

ennricTs, M/c

0 50 100 150 200 250 300 350

T veTiHA KoMITpecifol s, BT/

Puc. 1. 3anexnicts mBuakocti 38yky B KII B 3a/1e:kH0CTi Bix rycTuHm

AHaJi3yl0und HaBeJEHI pe3yJbTaTh 3a3Hauyumo, 1o npu ryctudi KII Bix
100 kr/m® o 300 /M , 1O BifmoBizae KoMmpeciiiHiil HU3BKOI Ta cepe/Hiil Kpa-
THOCTI, Ma€ MICIIe AYy>K€ TOUYHE CIIB MaJiHHS PEe3yJbTaTIB 0OUYHMCICHb MIBUIKOCTI
3BYKY 3a 130T€PMIYHOIO T1IOTE3010 Ta eKCIepUMEeHTaNbHUMH nanuMHu. [lpu ryc-
tuan KI1 amxue 40 xkr/m’ , o Bignosigae KII BHCOKOT KpaTHOCTI, Ma€e Micle
OUIBII TOYHE CIIB MaJiHHA Pe3yJbTaTiB 00UMCIICHb MIBUAKOCTI 3BYKY 3a ajiada-
TUYHOIO TIIOTE3010 Ta EKCIIEPUMEHTAIBHUMHU JTaHUMU. OCO0IMBO 3a3HAUYMUMO, 110
npu rycraan KII Bix 40 kr/m® mo 100 kr/m” o Biamosinae KII cepenmpoi kpat-
HOCTI, Ma€ MICIIE CIIB MaJiHHA 3 €KCIIEPUMECHTAILHUMU JaHUM CEpPEIHE 3HAUCH-
Hsl, OTPUMAHE Ha OCHOB1 000X TIIOTE3.

JIITEPATYPA
1. Shakhov, S. M., Kodryk, A. I., Nikulin, O. F., Titenko, O. M,,
Vinogradov, S. A., Stylyk, I. G. (2019). Determination of the dependence of
compression foam characteristics. Scientific Bulletin of UNFU, 29(5). — PP. 103-
106. https://doi.org/10.15421/40290520
2 Jloviustackmit JI.I'. Mexanuka sxuakocty u raza / ['ocynapcTBeHHoe uzna-
TEJIbCTBO TEXHUKO — TEOPETUUECKOM nuTeparypsl. M. 1950.
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MiXHapoAHa HAyKOBO-NpaKTUYHA KOHpepeHuin

VIIK 699.81

VIOCKOHAJIEHHSI METOY OLIIHKY BOTHECTIAKOCTI
CTAJEBUX KOHCTPYKIII B YMOBAX TEMIIEPATYPHOT' O
PEKUMY MOXKEXKI, HABJMKEHOTO JI0 PEAJBHOTO

IHlInane T.Ml., K.M.H., 00Y.
Ho3oees C.B., 0.m.1., npogp.
Hysan3sin O.MZ., K.M.H., 00Y.

Cioneii C.0°., k.m.H.

1 . . . . . . . .
HCZI/}ZOHCl]ZbHMM YHIeepcumem «/JIvsiecoka nonimextikay, JIv6is, pralHa

2 oo . . . .
Yepracvkuil incmumym noscexcroi 6esnexu im. I'epoie Yopnoouns HYI]3 YVkpainu,
Yepkacu, Ykpaina

Y OyAiBHHUIITBI 4aCcTO 3aCTOCOBYIOTHCSI MeTalieBl KOHCTpyKuii. lanuii ma-
Tepiaa € OJHUM 3 HallOUIbII HEOE3NMEeUYHUX MPU MOXKEkKAX, TaK K 37AaTCH IJIaBU-
THUCH MIJT JI€I0 BUCOKUX TeMmepaTyp. HacTo moxexi Ha 00’ ekTax, 1o 30y10BaHl1 3
MeTajy CYNpPOBOKYIOTbCS OOBAJIEHHAM OYA1BEIbHUX KOHCTPYKIIN, COIIabHO —
€KOHOMIYHI BTpATH CATar0Th HAWOLIBIIOr0 00CATY, TOXK 3a0e3MeUeHHs TIEBHOTO
PIBHSI JKUBYYOCT1 OyAiBENb Mij Yac MOXKEX1 € BAKIUBUM aCIEKTOM IOXKEKHOI
Oe3reku Ha OyIb-sIKOMY 00’ €KTI.

Metorw poboTu Oyn0 DOCHIAKEHHS TEIUIOBOTO BIUIMBY TEMIIEpAaTypHUX
PEXKUMIB MOKEKI HA MEXaHIYHI XapaKTEePUCTUKU METaJEeBUX KOHCTpPyKLii. Bu-
SABUTH 3aKOHOMIPHOCTI BIUTMBY MapaMeTpiB MPUMILIEHb: KOE(ILIEHTY MPOPi3iB,
IIUTBHOCTI MOKEXHOTO HABAaHTAXXEHHS Ha (PAKTUYHY MEKY BOTHECTIMKOCTI TAKHX
KOHCTpYKU1iA. Ha OCHOBI OTpHMaHUX 3aKOHOMIpHOCTEN MOOYAyBaTH HOMOTpaMu
JUI BU3HAYEHHS! MEK1 BOTHECTIMKOCTI JJi CTaJleBUX KOHCTPYKLIH IpU CTaHIap-
THUX 3HAUEHHSAX KPUTUYHOI TEMIEpaTypH.

Marematnynuii anapar, mo OyB BUKOPHUCTAHUM JUIsl OTPUMAHHS BUIICHA-
BEJICHUX PEe3y/bTaTiB MOKHA BUKOPUCTATH sl MOOYAyBaHHS HOMOTpaMm JJis BU-
3HAYEHHS (PAKTUYHOI MEKI BOTHECTIMKOCTI IJIsl €J€MEHTY 13 IEBHUM 3HAYEHHSIM
KPUTUYHOI TEMIEpaTypu Ta Koe(]ilieHTy mepepidy AaHOro €JIEeMEHTY CTajeBOl
koHcTpykuii [1]. Ha puc. 1 y sikocTi npukiiaay HaBeaeH1 Noa10HI HOMOTpaMHu.

[TpoBiBuIM HEOOXiAHI OOUYMCIEeHHs OyiM MOOYI0BaH1 BIIMOBIIHI MOBEPXHI
3HAUYEHb TPAHUYHUX MOMEHTIB OaJIOK 13 BIMOBIIHUMU MEPEPI3aMU Yy 3aJI€KHOCTI
B1Jl KOE(IIIEHTY MPOPI3iB Ta MIUIBHOCTI MOXKEKHOTO HaBaHTaxeHHs. [100ymoBaHi
MOBEPXHI HaBEJICHI HA puC. 2.

3a pesynbTaTaMH IPOBEACHOT PoOOTH OYIIO JOCTIKEHO TEIJIOBUN BILIMB
TEMIIEPATYPHUX PEKHUMIB TOKEXK1, OTPUMAHUX 3a 3aMpPONOHOBAaHUMH MaTeMaTH-
YHUMH MOJCJISIMU Ha MEXaHIUH1 XapaKTePUCTUKU METAJIECBUX KOHCTPYKIIIH, y pe-
3yJbTaTl YOro BUSBJICHI 3aKOHOMIPHOCTI BIUIMBY MapaMeTpiB MPUMILIEHB 13 TO-
KeKaMHU TTOKa3aHO MpU 3MEHIIEHH1 KOe(DIlIEHTY MpOopi3iB Ta 30UIbIIECHHI IIUIb-
HOCTI TTO’KEKHOTO HaBaHTaXXEHHS (PaKTUYHA MEKa BOTHECTIMKOCTI MMOYMHAE 3ME-
HIITYBaTHUCS, a TAKOX MPH 3HAUEHHSX LIUIBHOCTI MOXKEKHOTO HABAHTAKEHHS Me-
mire 3a 600 MJlx/M” icHye finsHKa Ha SKiii HACTAHHS TPAHMYHOTO CTaHy HE CIIO-
CTEpPIraeThecs, 1 HA OCHOBI OTPMMAHUX 3aKOHOMIPHOCTEW MOOYI0BaHI HOMOTpaMu
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JUTSI BU3HAYEHHS! MEX1 BOTHECTIMKOCTI JJIsl CTAJIEBUX KOHCTPYKIIM NpU cTaHAap-
THUX 3HAYEHHSAX KPUTHUYHOI TEMIIEpaTypH Ta po3po0JieHa BiJIMOBIIHA METOIMKA.

qt,ma MD|>K/ML 1200 qum 'D|>K/M I
1200 10
10— 850 — J0F4050 0
850 — po— |
0 '_H_,_""J 3U4|:|F|SDE'SD
s Pensiaogl=
7007 f/FFfJ{-'::'_(_Eo—rEH.D 505'.55 7007 30Ha Konu rpaHUYHUIA CTaH
550 - 550 - He HacTae
30Ha Konv rpaHUYHNUi CTaH
400 He HacTae o, M 400 | : - 0, m*?
T T T L
0.035 0.05 0.065 a. 0.035 0.05 0.065 0.

Puc. 1. Homorpama ayis BU3HaYeHHs napaMeTpiB KoedinieHTIB Npopi3iB Ta mijib-
HOCTI MOKeKHOT0 HABAHTAKEHHS MPUMILLIEHHS i3 MOKeKew I MPOEeKTYBAHHS BOTHeC-
Am
TIfKHX cTaseBuX GymiBeTbHAX KOHCTpYKuifi npu V =150 m 1 a - Gp = 350 °C; 0 — G
=500 °C

Mpodoinb Ne 55

Qt,m, M,D.)K/M2

Puc. 2. IloBepxHi 3HaYeHb IPAHMYHUX MOMEHTIB 0aJioKk i3 BiAmoBiTHMMH nepepi-
3aMH y 3aJ1eKHOCTI Bil Koedimi€eHTY mpopi3iB Ta IIJIBHOCTI MOKEKHOT0 HABAHTAKCHHS
111 Pi3HUX Npo(iIiB MepepiziB TBOTABPOBUX 6AJIOK 3riHO i3 [2].

Yac mocsrHeHHsI TPaHUYHOTO CTaHy BTPATHU HECYYOi 34aTHOCTI MPU BUKO-
pPUCTaHHI 3aMPOMOHOBAHOTO MAaTEeMAaTHUYHOTO 3a0€3MeUYeHHs JJi1 BU3HAYEHHS pe-
KUMIB MOXKEXK1 32 TapaMeTpaMu NPUMIILIEHb Yy CEpeaHbOMY Y 3.5 pa3u BUILUN 32
3HA4YEHHS, OTPUMaHI 3a CTaHAAPTHUM TeMIEPaTypPHUM PEKUMOM. 3HAYEHHS Yacy
JIOCSITHEHHSI TPAaHUYHOTO CTaHy BTpaTH HECy4oi 3AaTHOCTI MpPU BUKOPUCTAHHI
MaTeMaTUYHOTO 3a0e3MeUYeHHs JJIsl BU3BHAUCHHS PEKUMIB MOXKEXK1 3a MmapaMmeTpa-
MU TIPUMIIICHh MEHIIIE 32 3HAYCHHSI, OTPUMaH1 MpU CTAaHAAPTHOMY TEMIIepaTyp-
HOMY PEXHUMI MOKEX1 , Ko KoedirieHT orBopiB OunkIie 3a 0.061 1 miybHOCTI
ITO’KEKHOTO HaBaHTaXeHHs1 Oitbire 3a 1096 MJ[x/M.

JITEPATYPA
1. EN 1993 — 1 — 1. Eurocode 3: Design of steel structures — Part 1 — 1
General rules and rules for buildings.
2. GOST 8239 — 89 Hot — rolled steel I — beams. Assortment.
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CEKILIIA 2

HAYKOBO-ITPAKTHUYHI ACHEKTHU MOHITOPHUHI'Y TA
YIIPABJIIHHA Y COEPI HUBIJIBHOI'O 3AXUCTY

YK 614.84

HOBBIINEHUE DOPPEKTUBHOCTU MOHUTOPHUHI' A
YPE3BBIYAMHBIX CUTYAIIMA TEKTOHUYECKOI'O
HPOUCXOXKIEHUSA

Azazaoe T.X., ao rouxm
Tromwnuk B.B., 0.m.H., c.H.c., Hau. Kagh.
Kanyzun B./I., 0.x.H., npogh.
Hayuonanvnolii ynueepcumem epaxcoanckoul 3auumul Yepaunl, Xapvkos, Ykpauna

[enpto naHHOW pabOTHI ABISIETCS YCTAHOBIEHUE B3aAMMOCBSI3U MEX]y 3Ha-
YEHUSAMH OCHOBHBIX ITapaMETPOB TEKTOHWYECKOW OMACHOCTH CEUCMHUYECKH aK-
THBHBIX JIOKAJIBHBIX TEPPUTOPUNA 3€MHOTO IIapa U DHEPTETUUYECKUMM Ipoliecca-
MU, TIPOTEKAIOIUMHU (B COOTBETCTBUU C JaHHBIMHU puc. 1) B cucrteme CoiiHIe—
3emnsi—Jlyna. [ToctaBineHHas 1enb paboThl MOXKET OBITH peaan3oBaHa MpH yCIIO-
BHUH HCIIOJIb30BaHUS BBICOKOA(()EKTUBHBIX T€OMH(POPMALMOHHBIX CUCTEM MOHHU-
topuHra YC TEKTOHUYECKOTO IPOUCXOKIACHHUS.
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sAIpo 3emian Mace
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Buytpennee
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Puc. 1. Cxema nBH:KeHHsI BHYTPeHHero siapa 3emiu B cucreme CosiHue—3emus —
Jlyna

[Tpu pa3paboTke CHCTEMHOTO MOAXOJa JUIsi TPOTHO3UPOBAHUS MPOIIECCOB
BO3HUKHOBEHUS YC TEKTOHHMYECKOTO MPOMCXOXKICHHS aBTOpaMU 00OCHOBAH Me-
XaHU3M JHEPreTHYECKOTO BIIMSHUS CE30HHBIX KOJIeOaHUU syipa 3eMHOro Imapa
Ha: Bapuallid CKOPOCTHU OCEBOr0 BpalllEHUs] 3€MHOr0 1Iapa; UHTEHCUBHOCTh €C-
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TECTBEHHOI'0 MMITYJIbCHOT'O 3JEKTPOMATHUTHOTO MOl 3€MJIN; YPOBEHb CEHCMMU-
YecKo akTUBHOCTH 3eMHOro mapa. Ha ocHoOBe aHamu3a Bapuallid CKOPOCTH
OCEBOr0 BpAalIEHUsl 3€MJIM U 3KCUEHTPUYHOIO PABHOMEPHOI'O MOCTYyHATEIbHO-
BpalaTEeJIbHOIO JHUHAMHYECKOrO JBMKEHUS BHYTPEHHEro sApa 3€MHOro Iapa
paccMOTpEHa BO3MOYKHOCTb YCTaHOBJIEHUS INMEPUOANYECKOM OCHMIUIALIMM CEWcC-
MHYECKOTO COCTOSIHMS IIaHEThl. Ha OCHOBE MOJydYEeHHBIX pPE3yJIbTAaTOB IIOMECTY-
HOI BapHalMy CKOPOCTH OCEBOT'0 BpAILCHHs 3€MJIM U CEHCMUYECKON aKTUBHOCTH
10 TOBEPXHOCTH 3€MHOI0O IIapa OTHOCUTENBHO TPACCHI IBHXKEHHSI €€ BHYTPEHHE-
ro s7pa YCTAHOBJIIEHO CE30HHOE IEPEPACIPEEICHUE YHEPIETUUECKOTO BIIMSHUS
BHYTPEHHETO $Sipa HA CKOPOCTh OCEBOI'0 BpalllEeHUs1 3€MJIH, a TAK)KE Ha YPOBEHb
CEHCMUYECKOM aKTUBHOCTHU CEMCMHYECKH HECTAOWUJIBHBIX TEPPUTOPHI 3€MHOTO
mapa. Ha ocHoBe aHanu3a pe3ynbTatoB 00OpabOTKHA KOJMYECTBA 3€MIIETPSCEHUI
10 MMOBEPXHOCTH 3EMHOIO MIapa YCTAaHOBJIEHO HAJIMYKWE AaCUMMETPUYECKOTO pac-

npeneneHus YC TEKTOHMYECKOTO MPOUCXO0XKICHUS IO TOBEPXHOCTH 3€MIIHA [2].
4
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H
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Puc. 2. I'paduk npoexuuu HAOJIIOACHUI TPYNIHPYIOLIMX MEePeMEHHBIX (LOD(t)
WM Q('[)) Ha (PAKTOPHYIO IIOCKOCTH

Ha ocHoBe mnpoBeneHHOro B paboTe (HaKTOPHOTO aHajau3a BBISBICHBI
CKPBITHIC (JJATEHTHBIE) (DaKTOPBI, OTBEUAIOIINE 32 HATUYHUE JTUHEHHBIX CTATUCTH-
YECKUX CBSI3eM MEXIy OCHOBHBIMM MapaMeTpaMy JBUKEHHsS 3€MHOTO Iiapa B
cucreme ConHue—3emisi—J/IyHa ¥ OCHOBHBIMH MapamMeTpaMu TEKTOHHYECKON
OMACHOCTH CEHCMHUYECKH AaKTUBHBIX JIOKAJbHBIX TEPPUTOPUIl 3€eMHOrO Iapa.
BceneactBue oObeanHeHus B KaxaoM (aKTOpe NEPEMEHHBIX, CUJIBHO KOppesu-
PYIOIINX MEXy coOoi, HaOmoaaroTcs 3PQPeKThl U3MEHEHUS JUTUTEIILHOCTH CY-
TOK M YAAJIEHHOCTH BHYTPEHHETO siipa 3eMJIM OT IeHTpa miaHeTsl. [loka3aTenu
KaK TPYNIHUPYIONUX MEPEMEHHBIX XapaKTepU3ylT YPOBEHb JUHAMUYECKUX TMPO-
eccoB, nporekamux B cucreme ConmHue—3emirst—JIlyHa W BIMSIOIMX HA Ypo-
BE€Hb TEKTOHWYECKOW OMACHOCTH CEHCMHYECKH aKTHUBHBIX JIOKAJbHBIX TEPPUTO-
puil 3emHoro mapa. Ha ocHOBe MpoOBENEHHOTO aHain3a IJIABHBIX KOMIIOHEHT,
BBIMIOJTHEHHOTO HA OCHOBE JAHHBIX MATPHUI] KOPPENAIUUA U KOBapHalllH, yCTa-
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HOBJICHO HAJIMYME KECTKON B3aMMOCBSI3U MEXY TPYNIHUPYIOIUMU TIEPEMEHHBI-
MU (TTOKa3aTeIs MU U3MEHEHUS JJIUTEITLHOCTH CYTOK U YJAJI€HHOCTH BHYTPECHHE-
ro sipa 3eMJId OT IIEHTpa MJIaHEThl) 1 OCHOBHBIMU MapaMeTpaMu TEKTOHHUYECKON
OTMACHOCTHU CEUCMHUYECKU AKTUBHBIX JIOKAJIbHBIX TEPPUTOPUN 3EMHOTO IIapa.

Ha ocHoBe MeT0/10B (haKTOPHOTO aHAIM3a M aHAJIW3a TJIABHBIX KOMITOHEHT
BBISIBJICHA JOCTAaTOYHO BBIPaXKEHHAsl 3aBUCUMOCTb MEXK]y MOKa3aTeIsiMH H3Me-
HEHUS JJIMTEIBHOCTH CYTOK (LOD(t)) Y YJIaJICHHOCTH BHYTPEHHETO si/ipa 3eMIIH
OT IIEHTpA TJIaHEThI (Q(t)), a Tak)Ke IEPEMEHHBIMHU, ONIPEICISIONINMHU B CUCTEME
reorpau4ecKux KOOpPAUHAT JOJITOTY W IIUPOTY CEHCMUYECKH AKTHBHBIX JIO-
KaJIbHBIX TeppUTOpUN 3€MHOTO iapa. Y CTaHOBJIEHHAs 3aBUCHUMOCTH MO3BOJIMAJIA
POBECTH NPEIBAPUTETBHBIN KiIaCCU(PUKAMOHHBIM aHAIHU3 110 YPOBHIO TEKTOHU-
YECKOM OMacHOCTHU TEPPUTOPHUU ILJIAHETHI, ITyTEM MPOCIUPOBaHUS Ha (PaKTOPHYIO
ocb 2659 Ha0I0IeHU BOSHUKHOBEHUS 110 TEPPUTOPUH TUTAHETHI 3eMIIETPSICEHU N
¢ marHutyaod M >5 3a nepuoa 2004—2017 rr. ¢ maroMm HaOIIOJAESHUS — OJIUH
rof (puc. 2).

[Toy4yenHusie B paboTe pe3yNbTaThI SBISAIOTCS OCHOBOW JTajbHEHIIIETO PO-
BEJICHUS KOMILJIEKCHOW OILIEHKH B3aMMOCBSI3€H MEXITy OCHOBHBIMHU MapaMeTpaMu
nBrkeHus 3emHoro mapa B cucreme ComHie—3emiisi—JIlyHa 1 OCHOBHBIMU Tapa-
METpaMu TEKTOHUYECKON OMAaCHOCTH CEMCMUYECKH aKTUBHBIX JIOKAJIbHBIX TEPPHU-
TOpuil 3eMHOTO 11apa, KoTopas GopMUPYETCs C TOMOIIBI0 OCHOBHBIX MHOTOMEP-
HBIX CTaTUCTUYECKUX METOJOB aHAJIN3a — KJIACTEPHOIr0, TUCKPUMUHAHTHOTO, Ka-
HOHUYECKOro M JepeBa kiaccupuxanuu. KoMmIuiekcHble MHOTOMEpPHBIE CTaTH-
CTUYECKHE METOJBl HEOOXOAMMBI ISl Pa3BUTHS HAYYHBIX OCHOB ITOBBITIICHUS
3 PekTUBHOCTH reonH(POPMAIIMOHHBIX cucTeM MOHUTOpUHTa UC TEKTOHUYECKO-
r'0 MPOUCXOXKICHUS.

JIMTEPATYPA
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YK 351.862

HAYKOBHMHA HIIXIT IO MPUUHATTS YIIPABJITHCHbKHUX PIINEHD
Y COEPI IOXKEXKHOI BE3NEKU, SIK PE3YJIbTAT KOMILJIEKCHOI
OLIHKU HEBE3IIEKH

besyena 10.C., k.m.H., 6uxi. kag.
Hayionanvnuu ynisepcumem yuginbHoeo 3axucmy Yxpainu, Xapxis, Yxpaina

Ominka cuTyarlii 3 MOJaNbIIO0 MOXKIIMBICTIO MPOTHO3YBAHHS TPUBAJIOCTI
3arpo3JMBOro Mepioay HaJI3BUYANHOI CUTYAIlll MOXKE 311MCHIOBATUCS KEPIBHUIIT-
BOM 13 3aJTy9CHHSIM aHAIITHKIB Ta €KCIEPTIB y TaK1i MOCIITOBHOCTI:

1. BuzHavaeThcsl KUIBKICTh MOXJIMBUX JDKepen {l}, ski B ONPHHIUIIT MO-
KYyTb OyTH MOTEHUIMHUMH NPUYMHAMY BUHUKHEHHS HAJ3BUYAHOI CUTYaIil.

2. 3A1iCHIOETBCA aHalll3 KOKHOTO JpKepesa 3 MHOKUHU {}.

3. 3a pe3ynbTaTamMu aHali3y 1Mo KOKHOMY JIKepeiny 3 MHOKUHHU {1}, BU3Ha-
YAETHhCS MPIOPUTETHUHN Psil MOTCHIIMHUX JKEPEI 3 OLIHKOK MacuTady BKIaay
iX y MOXJIMBICTH 1HIIIFOBAaHHS BHUHUKHEHHS JIICOBOI MOXEXI1, 11€ 3A1MCHIOETHCS
OJIHUM 3 €KCIIEPTHUX METO/IB.

4. BuszHauaeTbCs W aHAMI3YETHCS CTAH B3a€EMOBIIHOCUH 3 KOXXHUM JDKEpe-
JIOM 13 MHOXKHHHM {I} 3 ypaxyBaHHSIM 0COONMBOCTEN cUTyalliid. AHANI3Y€EThCA Xa-
paKTep 1 OLIHIOETHCS MOKJIMBICTD X BUPIIICHHS 3 BUKOPUCTAHHIM BiJMOBIIHUX
CuJI Ta 3aco0IB.

5. Ha ocHOBI aHaJti3y B3a€MOBIIHOCHH 13 KOXHUM 1-M jpkepesioM (1= 1,I) y
(opMyeThCSL BEKTOp MOKa3HUKIB piBHA HeOe3neku {U (t1)} Ha MomeHT yacy tl,
[0 AHAI3YETHCA, 3 OLIHKOK TEHACHIN] iX 3MIHM (HANPUKIAJ, MOTIPIIYIOTHCS,
MOKPAIIYIOThCS, 3aJIUIIAIOTHCS HA MONEPEIHHOMY PiBHI) .

6. 3a iH(dopmalli€to, sika OTpUMaHa MoNepeaHbO, TPOBOJUTHCS OLIHKA PiB-
Hs HeOe3neku (3arpo3n) 3 00Ky i-ro mxepena (1= 1,I). B sxocTi kpuTepito oiHKK
piBHS HEOE3MEKH MPUPOJAHOTO XapakTepy 3 OOKy 1-TO JKepesa B3STO KOMILICKC-
HUM MTOKa3HUK PIBHS HEOE3MEKu:

Ki(t]) = F{(Ucdli(tl), (Uch2i(tl), ....., (Uchsi(t])}, (1)

ne, {(Ucdli(tl), (Uch2i(tl), ....., (Ucdsi(tl)} = {Ui(tl)} — BekTOp MOKA3HUKIB,
AKUW OINUCYE CIIBBIIHOIIEHHS 3 1-M JDKEPEJIOM, CYMapHUN BIUIMB SIKOIO MOXE
MIPUBECTH J0 HA/I3BUUAMHOI CUTYaIlll TPUPOIHOTO XapaKTePy; S — KUIbKICTh cep
B3a€EMOBIJIHOCHH 3 1-M JHDKEPEIIOM.

Ha ocHoBI ux MipKyBaHb Ha puc. | HaBeIEHO MPUKJIIAJ] OLIHKH 1-0T0 JIXKe-
pena nmpoTsroM yacy.

AHanizytouu puc.l MOXKHa BUIUIMTH IIICTh €TaliB Y PO3BUTKY Ha/JA3BUYAN-
HOT CUTYyallii, a came:

MEepIIniA eTan — e eTan 3apoJUKEHHS HaJ3BUYaiiHOi cuTyarii. Ha mipomy
eTami 0OCTaHOBKA B palOHI1 CTa€ HAMPYXEHOIO, Xo4ya OE3MOCEPeHbOI 3arpo3u
BUHUKHEHHS JTICOBUX MOXEX HEMAE 1 HOPMAJIbHE )KUTTS HE MOPYLITYETHCS;

................................................................................................................................................................
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JIpYruil eTan TOB’SI3aHUM 13 3arOCTPEHHSIM HaIpyrd 1 MOYaTKOM 3a-
Ipo3(BUHUKHEHHS JIOKAJIbHUX MICLIb 3arOPSIHHS, MacOBE MepeOyBaHHs HACENEHHS
y JICHUX MacHuBaXx, 30LJbIICHHS MOKa3HUKA MOKEKHOI HEOE3MEeKH 3a MOr0HUMU
YMOBaMH);

Ha TPETbOMY €Talll CUTYyallisl 3aroCTPIOEThCA (BUHHMKAE TpsiMa 3arpo3a BU-
HukHeHHst HC);

YeTBEPTHUM eTanm caMuil HeOe3MeyHUi 1 XapaKTepUu3yeThCs KPU30BUM CTa-
HOM OOCTaHOBKH 3 TIEPEX0JIOM JI0 HA3BUYANHOI CUTYAITii;

I’ SITUH eTamn — po3B’sI3aHHS HAA3BUYAWHOT CUTYAIIii;

IIIOCTUM €Tall — YCYHSHHS HaCJIiIKiB HaJ[3BUYAHOI CUTYaITil.

[Tpu Ki (t) < Pli (me P1i — mopir HopmanbHOI 00cTaHOBKH). B yMmoBax 006-
MEXEHHS JIIOJIChKIX, (DIHAHCOBHUX, MaTEpiaIbHUX M 1HIIMX PECypCiB CHCTEMa HE
B 3M031 TIOCTIHHO TPUMATH CBOIO CHUCTEMY 3a0e3MeUeHHs Oe3MeKH Y HAMBUIIIOMY
cTyneHi 00ioBoi rotoBHOCTi. byno 6 mominpHO, mo06 cucTeMa 3abe3medeHHS
Oe3reku ajanrtyBajnacs 10 piBHSA HeOesneku. Tak och, came pekuM (PYHKITIOHY-
BaHHs cucTeMH Nel yCTaHOBIIOETHCS MPU 3HAYEHHI KOMILIEKCHOTO IMOKa3HUKA
piBHS HeOesneku He Oinbine Pli. 3a6e3nedueHHss HEOOX1THOTO PIBHS OC3IMEKU pe-
TlOHY 3/11MCHIOETHCS MIHIMAJIBHO BU3HAYEHOIO MITATHOIO YHMCENBHICTIO CUII 1 3a-
c001B cucTeMH 3a0e3neueHHs Oe3IeKH, K1 3HaX0IIThCS B ITOCTIHHINA O0MOBIH To-
TOBHOCTI, 3aiiMalOThCsl MOBCAKIACHHOIO IISIBHICTIO Y BIAMOBIAHOCTI 3 BU3HAYE-
Humu 3aBaanHHsMu. [Ipu P1 < Ki (t1) < Pr (ne Pr — mopir 3arpo3u BUHHKHEHHS
HaJ[3BUYAlHOI CHUTYaIlil) JJIsi CUCTEMU 3a0e3MedeHHs] 0€3MeKH BCTAHOBIIIOETHCS
pexum Ne2, T00TO, K 1 B MONEPEAHPOMY BUMNAAKY, 3a0€3ME€UEHHs] HEOOX1AHOTO
piBHs O€3MeKU MICTa 3/IIMCHIOETHCS MIHIMAJIbHO BU3HAYEHOIO YMCENBHICTIO ene-
MEHTIB CUCTEMH.

Ki(t)Pisens nebesnexn

A

O e e —
Hap3suyaitha cutyadis TikBipavisa Hap3BMYaitHOI cuTyaLlii
- OpraHi3auifl 3AiACHEHHS 3aX0AIB LIOAO OTPUMAHHS 06'€KTUBHOI, AOCTOBIPHO|  peyiiia - OLliHKa echeKTUBHOCTI At 3 nokanisavii Ta niksigauii HC;
iHchopmauii crocosHo HC; . iets HC - YTOYHEHHS NMaHiB HapOLLyBaHHS CUN pearyBaHs, Ta
N .y N . PHBANICTD
- OLjiHKa poamipie, aHania AuHamiku po3suTky HC; pesepsy;
- 3fifiCHEHHS! NPOrHO3yBaHHs po3suTky HC; - KoopavHaLis Al cun Ta 3acobis cy6'ekTis B3aemopii;
- KOperyBaHHs nnaHis NikBlAaLlll; . - KoperyBsaHHs cun Ta 3acobis 3apjsHinx y nikeinavyi HC
- MPOrHO3yBaHHs KINbKoCTi HeoBXiaHMX cun Ta 3acobis Ans nokanisavyi Ta
nikeiavii HC
PHC _________________________________
Beznocepep.ﬂﬂ 3arpo3a BUHMKHEHHS HC YeyHenHs Hacnipkis HC
__ ZIPMBGAEHHA Y FOTOBHICTH N YIpaBITiba, MOCUEHHA Ta pesepsy - OLljHKa IAVOBIPHOCT MOBTOPHONO BUHYKHEHHS HC;
P, - NPUAHATTA 3aXOAB LLOAO HEAOMYLLEHHA

3arocTpeHHs 3arpoav iHiLirosaHHs HC
- YTONHEHHS NnawiB A Ta B3aemopji Cyb'exTiB pearyBaHHs Ha Haf3BIqaIiHY,
cuTyaLito;

- aHani3 CTaHy HasBHVX CN Ta 3acobiB pearyBaHHs;

- MOCUTIEHHS MOHITOPVHTY 3a CUTYaLEto;

- 3AIICHEHHS! 3aX0/iB LU0 NIABMLLEHHS HAAIIAHOCTI Ta CTiKoCTi
KaHaniB 383Ky B PaioHi MOXIIBOTO BIAHUKHeHHS HC

TIOBTOPHOIO BHMKHEHHS HC;

- opraHizaLyst pobiT oA yeyHeHs Hacniakis HC;
- CKMIaEaHHs Mnak-rpadpikie BUBEAEHHS CiN Ta
3ac06iB i3 30HM BUHUKHEHHS HC;

- OpraHiaaLyis MOHITOpUHry 0BCTaHOBKM Ha
TepuTopii, L0 NpUMMKaE A0 MiCLiA BUHUKHEHHS HC

P
Pict piBHs HeGe3neku
- hopMyBaHHS EKCTIEPTHOT TPy Ta 3 CHEHHS
iHchopmaLiiiiHoro 3abeaneqeHHs ii AisnbHoCT;
- aHania HebeaneUHIX YMHHVKIB;
- iHTeHCdbiKaLyst iHdopMaLiHoro oBMiHy Mix
MOXMBUMM Cy'exTamy B3aeMopi

3HVKeHHsA piBHA Hebe3neku
- 30 CHEHHS! MIOCUTIEHOTO MOHITOPHTY
3a cUTyaLjero;

N—

HECTIPUATIMBHUX
=
=
36inbIIeHHs PiBHIB
HeOGe3neYHNX YNHHUKIB
3arposmu
HaA3BHYAHHOI CHUTyaLil
Besnocepennst  3arposa
BMHHKHEHHS
YcyHeHHst
Hacninkin
HaA3BHYaHHOT
cuTyarii

YMHHHUKIB
Ha3 cUTyalin

MDopmyBanHs
3arocTpeHHs
BUHUKHEHHSI

Vlikeinauiss Haa3BU4aiHOT

301IbILICHHS PIBHIB
cuTyarii

Hebe3MeuHnX
YHHHHUKIB

st
—
3
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VY Bumanaky miaTBepIKeHHS oTpuMaHoro 3HadeHHs Ki (t) cucrema 3abes3-
Ne4YeHHs 0e3MeKH MICTa OBEPTAEThCs B pexkuM Nel.

VY pasi miarBepkeHHsT oTpuMaHoro 3HadeHHs Ki (t) cucrema 3anumaeTbest
B pexkuMi Ne2. Tpu ipomy GhopMyITIOI0THCS TOAATKOBI 3aBAAHHS:

- ¢opMyBaHHS €KCIIEPTHOI IPYIU Ta 3A1MCHEHHA 1HpOpMaIiiiHoro 3a6e3-
IeYeHHs i1 JIsJIbHOCTI;

- aHaJTi3 HEeOEe3MEeYHNX YNHHHKIB;

- iHTeHCcHpiKkalisa 1HOPMaIIHHOTO 0OMIHY MK MOXJIMBHUMH CyO’€KTaMu
B3a€MOJII.

[Tpu Pr < Ki (t1) < P3 (me P3 — mopir Oe3nocepeaHboi 3arpo3u BUHUKHEHHS
HA/I3BUYAHOI CHUTYyallli) cucTeMa 3a0e3MedyeHHs] Oe3MeKH MEPEeBOIUTHCS B PEKUM
¢yukiionyBanus Ne3A. [lpu oMy ocoOimBa yBara HpUALTSIETHCS BIACIIAKOBY-
BaHHIO 03HAK Oe3MocepeIHbOI 3arPO31 BUHUKHEHHSI HA/I3BUYAHOT CHTYallii:

- YTOYHEHHS IJIaHIB J1M Ta B3aeMOJIi CyO’€KTIB pearyBaHHs Ha HaJ3BU-
YailHy CUTYyalIlio;

- aHAJI13 CTaHy HasIBHUX CUJI Ta 3aCO0IB pearyBaHHS;

- IOCHUJICHHSI MOHITOPUHTY 3a CUTYAII€I0;

- 3A1HCHEHHS 3aXO0/1B MO0 ITIABUIIEHHS HAIIWHOCTI Ta CTIMKOCT]I KaHAJIIB
3B’SI3KYy B palioH1 MOKJIMBOro BUHUKHEHHs1 HC.

VY Bumnajky mosBu xoda 0 OAHIET 03HAKU O€3MOCEepeIHBOT 3arpPO3U BUHUK-
HEHHs HajJ3BMUaiiHO1 cuTyarii, Tooto pu P3 < Ki (t1) < PHC (ne — nopir Haz-
3BHYAMHOI CUTYyallli) cucTeMa 3abe3reueHHs 0e3MeKu TEPUTOPIi MEPEBOIUTHCS B
pexuM (yHkiionyBaHHs Ne3b, 1 3 IbOro MOMEHTY IMOYHMHAETHCS BIJJIIK TEPMIHY
3arpo3JIMBOrO IMepiojy BUHUKHEHHS HAJ3BUYAHOI cUTyallli (IpUBEICHHS y TO-
TOBHICTb CHJI YIIPABJIIHHS, TTOCUJICHHS Ta PE3EPRY).

VY 3B’43Ky 3 THM, [0 TOYHICTh PO3PAXyHKIB KOMIUIEKCHOTO IMOKAa3HUKA Pi-
BHS HEOE3IMEKH 3aJIeKUTh BiJl TOUHOCTI 1 TOBHOTH BX1AHOI 1H(MOpMAaIlii, AKa B Te-
peBaKHIN OUIBIIOCTI BUMNAAKIB HEMOBHA 1 HE TOYHA, TO JIJISl 3aI00IraHHs MPUH-
ATTS TIOMHJIKOBUX PIllIEHb BBOAUTHCS MOPIr (piBeHb) miaTBepkeHHs Pr. [pu
orpuManux orfinkax K > Pr mpomnonyerbcst 1oaTKOBa nepeBipka nokasnuka K 3a
JIOTIOMOT'OI0 €KCTEePTIB (aHANITHKIB) 3 TUM, 100 a00 MIATBEPAUTH PO3PAXYHKOBE
3HAUYEHHS KOMIUIEKCHOTO MOKa3HWKa piBHS HeOe3nmeku, a00 yTOUHUTH HOTO 3Ha-
yeHHs. SIKIo oTpuMaHo miATBepakeHHs 3poctanns Ki(t) > Pr, To 3a gornomorozo
BIJIOMUX METOJIIB TPOTHO3YBAHHS 3A1MCHIOETHCS €KCTPAIIOJISIIS 3HAUCHD:

Ki(t) = F[(UI(t), (U2(t), ....., (Us(t)], (2)
s, t = var (tr, t3),
ne tHC = arg {Ki(t) = PHC},
t3 = arg {Ki(t) = P3}.

3arpo3iuBuUi Nepios y pO3BUTKY CUTYaIlll Mae Beauke 3HaueHHs. Came po-
3yMHa MOJIITUKA KEPIBHUIITBA BCIX PIBHIB HA I[bOMY €Taml MOXXE€ HE NOMYCTUTHU
nepexoly CUTyalli 10 HaA3BUYaiiHO1, a00 PO3TATHYTH IIeH Tepio 10 MEeXI, sKa
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J03BOJIUTH MIATOTYBATH CUJIH 1 3aCO0M 151 OB €(PEKTUBHOTO X BUKOPUCTAHHS
Ha eTarl JTKBiamii HaA3BUUalHO1 cutyarli. Tak, HampuKiIam:, , el mepiox MoxKe
OyTH BUKOPUCTAHUN IS

— 3BEPHEHHS JI0 CUCTEMH PETi0HATBHOI O€3MeKH;

— CTBOpEHHS 00’ €HAHUX CUJI 1 yKiIaganHs yro ais Jgiksigarii HC.

— KOpEryBaHHS 3yCWJIb PO3BIJIKH.

TakuMm 4MHOM, 3ampONOHOBAHA TEXHOJOTIS aHaI3y MOMJIMBOCTI BHUHHK-
HEHHS Ha/I3BUYAWHUX CUTYaIlill IPUPOTHOTO XapaKkTepy Aa€ 3MOTY B 3aJI€KHOCTI
BiJl OTPUMAHOTO 3HAYEHHSI KOMIUIEKCHOTO MOKa3HUKa PiBHS HEOE3MEeKH Hapouly-
BaTH BIAMOBIIHI CHJIM Ta 3aCOOM CHCTEMH 3a0e3leueHHs O€3MeKu TEepUTOpii Ta
yTPUMYBATHU 1X y TaKUX pekuMax (PyHKIIIOHYBaHHS, 5Kl JI03BOJISITh Y MeXaX BU-
JUJIEHUX PeCcypcCiB JIOKaII3yBaTH 3arpo3u Ta 3MEHIIUTH 10 MIHIMyMY iX HEraTHB-
H1 HACJIIIKH.

BucnoBok. Takuil mpUHIMI YAOCKOHAJICHHSI CUCTEMH OE3IMEKH B yMOBaX
PO3MO/ILTY TOBHOBAXKEHBb 3a0€3MEUNTh KOOPIAUHAIIO AISUIBHOCTI MIXK OpraHaMu
YIPABIIHHS, BUKIIOYUTH AYOIIOBaHHS YNPABIIHCHKUX (QYHKLIN 1 JO3BOJIUTH MiJ-
BUIIIUTH €(PEKTUBHICTD 3anobiranHsa Ta jikBigauii HachaiakiB HC 13 3amydeHHsIM
yCiX HEOOX1THUX CHII.
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YK 351.862

TEOPETUYHI ACHEKTH BUSHAYEHHSI PU3BUKY
HAIBBUYAUHUX CUTYALIM SAK OB’EKTY
JAEPX KABHOI'O YIIPABJIIHHA

Byéniit MIT"., k.0epac.ynp., doy.
Hezmap 0.4°. 0.0epac.ynp., 0oy.
1Ha1/;i0HaJZbHa akaoemisi 0epacaenozo ynpaeninusa npu Ilpesuoenmosi Yxpainu, Kuis, Ykpaina
ZXapKiechuﬁ HayioHanbHUll YHigepcumem micokozo cocnooapemsa im. O. M. bexemosa,
Xaprkie, Ykpaina

JlroachKa AisSUTBbHICTD YACTO CYIPOBOIKYETHCA K MPUPOJIHUMU, TaK 1 COIIi-
IILHUMU TIOTPSACIHHAMU Ta KaTtacTpodamu. OcTaHH1, K MPABUIIO, TPU3BOJIATH JI0
pYWHYBaHHS THUX YU IHIIUX COINAJIBHUX CHCTEM, JIECTPYKTUBHUX 3PYIICHb Y
KUTTI JIFOJICHKOT CIIJIBHOTH Ta B1JI3HAYAIOTHCSI CYTTEBUMH BTPAaTaMH HACEJICHHS.

CyuacHuii piBeHb HAYKOBOT'O OMPAIIOBAHHS Ta YCBIJIOMJICHHS CYCIUIbCTBOM
1 OKpEMHMHU OCOOUCTOCTAMU HeOe3IeK, MOB'I3aHUX 3 HEraTUBHOIO JUHAMIKOIO Ha/Jl-
3pryaitHux cutyaniii (HC) npupoHoro, TEXHOTEHHOTO Ta COLIATBHOTO XapaKTepy,
MIOKH 1110 HE BIATIOBI/IAE X peasibHI 3HAUYIIOCTI JIJIsl O€3MeKH JIepyKaBH, CYCIUTBCT-
Ba, 0cOOMCTOCTI, JtoACTBA. Lle mpu3BOANUTE N0 3ami3HIOBaHHS a/1€KBATHOI peakilii
CYCIUIbCTBA, JIEP>KaBU, CBITOBOTO CITIBTOBAPUCTBA Ha BUHUKAIOUl PU3UKH, 3pPOCTaH-
HSIM Y 3B'SI3KY 3 IIUM YCIX BUJIIB 30UTKIB 1, IK pE3yJIbTaT, KPU30BOTO PO3BUTKY COIIi-
aJIbHO-€KOHOMIYHUX CHUCTEM, JErpajalii IpupoJIHOTO CEpeOBUILA, CTaBUTh i 3a-
Ipo3y CTaJIMil PO3BUTOK OKPEMUX JIEPKaB 1 JIFOJICTBA B LILJIOMY.

[ToTpiOHO BiA3HAYMTH, 1110 TOJIOBHOIO METOIO JEPKaBHOTO YMPABIIIHHS PU-
sukamMu HC € momepexeHHsl 1X BUHUKHEHHS 1 PO3BUTKY. Ll meTa 3Haxonuth
CB1M PO3BUTOK Y CTBOPEHHI 1 JISJILHOCTI €AUHOT Aep>KaBHOT CUCTEMH ITUBLILHOTO
3aXHCTY, Jie IPEeporaThBa BiJiJlaHa camMe 3aX0jiaM, CIIPSIMOBAaHUM Ha 3aro0iraHHs 1
IPOTHO3yBaHHSI, BU3HAYECHO MOPSJIOK IMiIT0OTOBKU HACEJICHHS 1 MPONaraHiu 3HaHb
y cdepi 3axucty HaceneHHs Bix HC, y Tomy unciii 000B'sI3KOBICT JIepyKaBHOT €K-
CIIEPTH3H, KOHTPOJIIO 1 HArJIsAIy 3a HeOE3MeUHUMH 00'€KTaMu, PO3MIIICHHS 1 Jis-
JBHICTh SIKMX MOXYTh cripuatu BunukHeHHI0 HC 1 ctatu ii mpuunnoro. Hactyn-
HOIO METOIO0 — 3HWKEHHs po3MipiB 30uTkiB Ta BTpar Big HC. Jlana mera moxe
OyTH NOCATHYTA TUIBKU B XOJ1 3J1ar0JKEHOI POOOTH BCIX OpraHiB, CUJ 1 3aC001B,
1o npuiMaroTh y4yacTh B JikBigauii HC, HasBHICTIO 4ITKOTO IUIaHy AlH, iHPOP-
MOBAHOCT1 HaceJIEHHs, HasIBHICTIO MaTepIaJIbHUX PECYPCiB 1 3aC001B 3aXUCTY.

CydacHe GopMyBaHHS JIep>KABHOI MOMITUKUA y cepi MONEpeKEHHs Hal-
3BUYAHHUX CHUTYyalliil B 0araThoX KpaiHax 31MCHIOETHCS Ha OCHOB1 BU3HAYEHHS
pusukie HC. Ilpu 1poMy HalOIbII BaKJIMBUMHU 1 CKJIQAHUMHU MUTAHHSIMU MU
(dbopMyBaHHI JIepkKaBHOI MOMITHKU Yy cepl MonepeKeHHs] HA3BUYaAHUX CUTYya-
i € GopmynioBaHHA WIJEH, MPIOPUTETIB 1 KOHKPETU3Allisl 3aBAaHb, a TaKOXK
IIIAXIB 1 croco0iB TX gocsraeHHs [1, ¢. 63].

[Tig yrpaBiiHHSAM PU3UKOM PO3YMIETHCS LIECIPSIMOBAHUI NPOIIEC BILUIUBY
Ha CUTyalito. PU3KK BBaKa€TbCA MPUUHATHUM, SIKIIO HOTO XapaKTepU3ylOTh BEIH-
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YuHU (MMOBIPHICTh BUHUKHEHHSI HECIPUSATIMBUX CUTYalllld Ta OUIKyBaHI HACHIJIKN)
HACTUIbKYA HE3HAYH1, 110 3apajy OAEP)KyBaHOI BUTOAM y BUTJISII MaTepialbHUX Ta
COLIAJIFHUX OJIar JII0JIMHA 1 CYCHIBCTBO B IIJIOMY TOTOBI IM 3HEXTYBAaTH.

Ynpasninus puzukamu HC peanizyeTbcsi 3a TONOMOTOI0 CUCTEMHU YIpPaB-
JIHHS pU3MKaMH. Y 3arajJbHOMY PO3YMIHHI CHCTEMY MOXHa BH3HAUUTH SK: 1)
dbopmy opranizaiiii Oyp-40oro; 2) A€o Iije, 0 CTAHOBUTH €AHICTh 3aKOHOMIp-
HO PO3TAIlIOBAHUX 1 THUX, IO 3HAXOMSTHCS Y B3aEMO3B'SI3KY, YaCTHH (€JIEMEHTIB)
[2,c. 15].

Buxoasun 3 1poro, cucteMa ympaBiHHS PU3MKaMH — €HICTh B3a€EMOIIOB'S-
3aHUX €JIEMEHTIB, 1110 3a0€3MeUyI0Th 3/11IHCHEHHS MPOLIECY YIPABIIHHS PU3UKAMHL.

TakuM 4MHOM, OJTHUM 13 OCHOBHHMX Ta HaHOUIbII BU3HAYAIBHUX €TAIliB PH-
3UK — MEHEKMEHTY € BUOIp METO/IIB Ta IHCTPYMEHTIB YIIPaBIiHHS PU3UKaMU, a
TakoxX ix peamizauis. [Ipu npomy, ciij BiA3HAYNUTH, 110 KOKHA TPyIa Y4 HABITH
OKpPEMHI BHJI pU3UKY MOXE MaTh crelu(idyHi METOAN yNPaBIiHHSI HUM a00 OCo-
OJIMBOCTI 3aCTOCYBaHHSI 3aTaJIbHUX METOIB yNpaBiaiHHA pu3zukoM. Lle 3ymoBitoe
ICHYBaHHS B TE€OPii pU3UK — MEHEHPKMEHTY BIIMIHHOCTEH y MiAX0AaX IO CHUCTE-
MaTu3allli OCHOBHMX METO/IB YIPABIIIHHS PU3HKAMHU.

BianoBiHO 10 OJHOrO 13 HaMOUIBII MOIIMPEHUX TPAKTYyBaHb CYKYIIHICTb
METO/IIB YIIPaBJIiHHS pU3MKaMH NMOAUIAETbCA Ha /1Bl rpynu [3, c. 48]. Jlo nepmoi
rpyny HajleXaThb METOJIU MiHIMI3allli BIUIMBY HETraTUBHUX HACIIJIKIB PU3UKIB Ha
JISUTBHICTh KOMIIaHI1, a caMe: YXWJICHHs BiJl pu3HKYy (risk elimination), 3MeHIIeH-
Hs pu3uKy (risk mitigation) Ta nepenava pusuky (risk transfer).

VY npyriit rpymi MeToau KIacu(piKyIOThCS 3aJIeKHO BlJ] MOMEHTY 31HCHEH-
Hsl YIPaBIIHCHKUX 3aXOJIiB: JI0 peatizallii pu3uKoBoi Mol — MeToau Tpancdop-
Marii pusuky (risk control) ta micig Hei — MeToau (iHaHCYBaHHS pU3UKY (risk
financing).

VY3aranbHIOIOYHM, MOXJIMBO 3alIPONOHYBAaTH BU3HAUEHHS «YNPABIiHHS pU-
3UKaMU» — 116 KOMIUIEKCHUN HETIepEepUBHUM TPOIIeC, CIPSIMOBAaHUI HA MiHIMIi3a-
I[If0 i1 HETaTUBHUX (DAKTOPIB PU3UKY, SKUW BKIIIOYAE: MOHITOPUHT HABKOJIMIII-
HBOT'O cepenoBuia Ta 00’ekTiB migBuieHoi 60e3neku (OI1b), inenTudikamiro Ta
OIIHKY PHU3WKIB, aHAJI3 NPUHHATHUX METO/IB YIPABIIHHSI PU3UKAMHU, Peajizaliiio
3aXO0J1B 3 YIPaABIIHHS PU3UKAMU BIAMOBIIHO IO OOpaHUX METOIB YIPaBIiHHS Ta
KOHTPOJIb PE3YJIbTATIB.

[Tpu sikicHOMY aHai31 PO3TIIAIAI0THCS W aHAJI3YIOThCSI PU3UKOBI CUTYAIIIi,
BC1 IX YMOBU Ta albTEPHATUBH, BUABJISIIOTHCS PUBHKOBI (DAKTOPH, BCTAHOBIIOETh-
Csl CTaBJICHHS 10 PU3UKY HOTO Cy0'eKTa.

SxicHUI Ta KUIBKICHUM aHAJI3W MOBUHHI BUKOPUCTOBYBATHCS HE OKPEMO,
a B3a€MOJIOTIOBHIOBATH OJMH OJHOTO.

VY pesynbTaTi npoBeaeHHs aHami3y pusnukiB HC BUX0IUTh KapTHUHA BIpOTi-
JHUX PU3UKOBUX TOJIiH, HMOBIPHICTH TX HaCTaHHS 1 HACHiAKIB [1].

[Tpu ineHTHdikamii Ta OLIHII PU3MKIB aBTOP MPOIMOHYE PO3AUIUTH PUUKU
Ha Ti, BIUIMB SIKUX € HECYTTEBUM, Ta Ti, BIUIUB SIKUX € HAHOIIBIITUM.

3a TUMU pU3HUKaMHU, BIUTUB SIKAX € HECYTTEBUM, CJiJ 3IACHIOBATH TOTOY-
HUN KOHTPOJIb 1 CITIIKYBATH, 00 iX MUTOMA Bara He 3pocTaa.
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Ha erami Bubopy npuiHATHUX METOAIB ynpasiinHsa pusukamu HC, 3aiiic-
HIOETHCSI PO3pO0Ka MporpamMu yIpaBIiHHS pU3UKaMH, OOWPAIOYU ONTHUMALHUAN
METO/I YIIPaBIIHHS JIIsl KO)KHOTO OKPEMOTO PU3HUKY.

TyT HeoOX1HO BpaxoByBaTH, 10 PU3UKU MepeOyBaIOTh y TICHOMY B3a€EMO-
3B'SI3KYy, a OT)KE, BIUIUB HA OJWH 13 PU3UKIB MOXE CTAaTH YHNHHUKOM 301TbIIIEHHS
THIINX PU3HKIB.

MeTonu BIIMBY Ha PU3UK MOYKHA PO3IIJTUTH HA YOTHPHU TPYNH: YHUKHECH-
HS PU3UKY; 3HWKCHHS PU3HKY; NMPUUHATTS PU3NKY Ha cebe; mepenaya 4acTUHU
a00 BChOTO PU3HKY TpETIM ocobam [4].

[Tpu peanizamii 3axoniB 3 ynpasininusa puzukamu HC, BianoBiaHo 10 oOpa-
HUX Y KOKHOMY OKPEMOMY BHUMAJKy METOIB YHpPaBIiHHS PU3MKAMH, 3H1HCHIO-
€TbCSI IPUIHATTS 1 6e3MmocepeIHE BUKOHAHHS PIlLICHb.

Ha octannboMy eTami (KOHTPOJIb pe3ybTaTiB) 3A1HCHIOETHCS KOHTPOJIb 32
pe3yJibTaTaMu Ta YCYHEHHS HEJIOMIKIB, sIKl OyJIu MOMIYEHI MPU peasizallii 3aXo/1iB
3 YOpaBIiHHS puU3UKaMH. ToOTO MPOBOAMTHCS MOHITOPUHI PE3YJIBTATIB M yA0-
CKOHAJICHHS TIPOIIECY yNPABIIHHS PU3HKAMH.

JInst ynpaBiaiHHS pU3UKOM 3a3BUYail BUKOPUCTOBYETHCS IMMIJIX1J, 3aCHOBA-
HU Ha CY0'€KTUBHMX CYJ)KEHHSX SIKHU ITHOPYE COLIIaIbHO—EKOHOMIYHI aClEeKTH,
[0 B 3HAYHIA Mipl BU3HAYAIOTh PIBEHb OE3MEKHM OCOOMCTOCTI Ta CYCIIbCTBA.
HaykoBuii miaxij 10 TPUHUHATTS PIlIeHb B IIUISIX CTAIOTO PO3BUTKY CYCIIILCTBA,
TOOTO 3a0e3neueHHs Oe3MeKH JIOIMHN 1 HABKOJIUIIIHHOTO CEPEOBHINA B YMOBaX
MIJBUIIEHHS SKOCTI XKUTTS KOKHOTO 1HAMBIAYyMa, BUMAarae 3Ba)K€HOTO 1 Heyre-
PEIHKEHOr0 MUCIICHHS, 3aCHOBAHOT'O HA KUIbKICHOMY aHalli31 pU3UKY Ta HACJIJIKIB
BiJl IpUUHATUX pimieHb. L[i pileHHs npuiiMaroThCsa B paMKax CUCTEMHU YIIPaB-
JIHHS PU3UKOM.

Takum 4MHOM, YIIpaBJIiHHS PU3UKOM Ma€ 3A1MCHIOBATHCS 3a JBOMa OCHOB-
HUMU HaIpsIMKaMu:

1. Tlocrifinuii (peryasipHUil) KOHTPOJIb Py KOHKPETHHX MapaMeTpiB po-
60Tu HeOe3neyHux 00'ekTiB, BUsiBICHHS nepeaymoB 1o HC Ta mporrosyBaHHS
MOJIATIBIIIOTO PO3BUTKY MOTOYHOI CUTYAIlil; OpraHizailisi TepMIHOBUX TPEBEHTHUB-
HUX 3aXO/JlIB, CIIPSIMOBAHMX Ha 3amoOIraHHsS MOXJIMBUX aBapiil Ha 00'€KTi abo
MOM'SIKIIIEHHS 1X TSDKKOCTI; SIKIIIO aBapis, TUM HE MEHII, BXKE€ cTajacsi — IUIaHy-
BaHHS 1 peaiizailisl i 1Mo BIAHOBJICHHIO HOPMAJIBHOTO (DYHKIIIOHYBAHHS TPOMH-
cioBux 00'ekTiB Ta mikBinaii Hacmiakie HC.

2. IlmanyBaHHs 1 3A1HCHEHHS CUCTEMH aJMiHICTPATUBHO-TIPABOBHUX Ta €KO-
HOMIYHHMX 3aXOJiB, CIPSIMOBAHMX Ha 3HIKEHHS PU3UKY; Oprasizaiis 300py i
30epiraHHs JaHUX 11010 HeOe3MmeuyHnx 00'€KTIB, iX BCEOIUHMI aHalIi3 1 BU3BHAYCH-
HSI «BY3BKHX» MICIlb, III0 BUMAraloTh yBaru (paHXyBaHHS MiJIMPHUEMCTB 3a CTY-
MeHeM HeOe3MeKH); YIOCKOHAICHHS OpraHi3aIliiHol CTPYKTYpH MiAPO3/IIIiB, Bij-
MMOB1IAJIbHUX 3a JiKkBigariro Hacaiakis HC.

[Tpouec ynpasninas pusukamu HC noBuHHUM OyTH Oe3nepepBHUM 1 TOC-
TIHHUM, TOMY TI0 3aBEpPIIEHHIO OCTAHHBOTO €TaIy 3/IHCHIOETHCS TIOBEPHEHHS 10
MIOYAaTKy MPOIECY, OCKIIbKH HOBI PU3HKH MOKYTh BUHUKATH KOXKHOTO JTHS.
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VIIK 614.8

EKCIIEPUMEHTAJIBHE BUBHAYEHHA IMHAMIYHUX
IMAPAMETPIB IOKEXHUX CITIOBIIIYBAYIB

Jlypeee B.O., kx.m.H., ooy.
Hayionanvnuu ynieepcumem yusinbroco saxucmy Ykpainu, Xapkis, Ykpaina

[TpoekTyBaHHS aBTOMAaTUYHUX cuUcTeM moxexHoi curHamizamii (ACIIC)
noTpeOye HAIBHOCTI TEXHIYHUX JaHUX 11 ckiaagoBux. OcobyMBo 11 moTpeda BU-
HUKa TpU MOJEIIOBaHHI POOOTH, Ta MOKpAILIEHHS IUHAMIYHUX MapaMeTpiB
ACIIC B ymMOBax pO3BHUTKY IMOXKEX1, KOJU IMIBUAKICTh 3MIHU TeMIepaTypu Ha-
BKOJIMIITHBOT'O CEPEIOBUIIA Pi3HA.

Cepen Haii6inbm Baxknubux napamerpiB ACIIC, € 3HaueHHs mOCTIHHOT Ya-
cy Ten noxkexnux cnosimyBauiB (CII), ski Bxoasats no ckinany ACIIC [1, 2].
[Ipore, 3HaueHHs Ty B TexH1YHIN AokyMeHTamii CII He mpuBOAUTHCS.

TakuMm 4MHOM, iICHY€ MpoOJieMa MOJIIMIIEHHS TEXHIYHUX JaHUX AUHAMIY-
Hux mapameTpiB enemeHTiB ACIIC.

B [1] 3anmponnoHoBaHi Mojeni uyTiauBux eneMeHTtiB (UE) ToukoBux Temio-
Bux CII 3 ypaxyBaHHSIM X KOHCTPYKTHBHHUX OCOOJIMBOCTEH Ta YMOB PO3BUTKY
noxexi. B [2] po3risiHyTi muisixu Bu3HaueHHs iHepiiinocTi YE Tepmopesucrop-
Hux TtemoBux CII Ta oTpUMaHO ekcrnepuMeHTalbHl 3HaueHHS Tcp 4yTIMBUX
€JIEMEHTIB PI3HUX KOHCTpYKTUBHUX ¢opM. [Ipote, 3anpononosani B [1, 2] mia-
XO/IM BUMAararoTh TOUHUN mateMatuuHuii onuc YE 1 mogaTkoBi ekcriepuMeHTa-
JbHI faHi pocaimpxysanoro CII.

B [3] mpeactasnena moaens CII 3 TepmicTopoMm, 10 YpaxoBy€e KOHCTPYK-
tuBHI ocobuBocTi YE. B [4] 3anponoHoBaH1 3aj€XHOCTI JJis1 BUBHAUYCHHS 1HEP-
miiHocTi teroBux CII 3 TepmicTopoM 3a naHumu cepTUdIKAITHUX BUIPOOY-
BaHb, 0€3 ypaxyBaHHs KOHCTpyKTMBHHX ocoOmmBocteir YUE CII. Tlokasano, mo
IUTsl BU3Ha4YeHHS Tcpp MOTPIOHO BUKOHAHHS cepTU(diKaluliHUX BUIPOOYBaHb [5]:
BU3HAYEHHS CTaTU4YHOI Temmeparypu crpaitoBadds CII; BU3HaueHHS THUHaMi4-
HOi Temneparypu crpaitoBands CII nis 3a7ano1 MBUAKOCTI 3MIHU TEMITEpaTypH.

3HaveHHs noctiHoi yacy CII [4]:

Toy = (tzu/m - tCTAT) ) [C], (l)

1
dt/dt),- — K
( /T)o 60 T

ne tgun — AuHaMi4Ha temneparypa cnpamroBanHs CII, K; tcrar — cratudna TeM-
neparypa crpamosanns CIT, K; (dt/ dr)o— 3aJaHa MBUIKICTh 3MIHH TEMIIEpaTy-

pu, [K/cex]; Kt — koeditieHT nmocusieHHs TepmicTopa.
UYac ta nunamiuna temneparypa crpairoBadds CII, qys 3agaHoro 3HaueH-
Hs IBUJIKOCTI 3MI1HU TeMrieparypu [4]:

1
(tCTAT — 1 )"' Ten (dt/dr)o 60
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U = terar T K Ten (dt/dv), .6_]6’ [°cl, 3)

e to — 6a3ucHe 3HaYeHHs TeMIeparypu nositps, K.

B sikocTi 00'exTa qociakeHHs, 00paHO TETJIOBUM MOXKEKHUN CIIOBIIITYBaY
CIIT-2b. BusznauenHs mnoctiiiHoi 4yacy Tcp croBimyBauda, 4yacy CHparfOBaHHs
Tcnp, CTATUYHOI tepaT Ta AMHAMIYHOL tyyy TemmnepaTyp cnpamoBanss CII 3rigHo
[5], mpu 3agaHuX MBHAKOCTAX 3MiHM Temreparypu: 0,2; 5; 10; 20; 30 K/xBun.
BasucHa Temmeparypa to = 25 °C.

Pe3ynbrariB BUMipy npejcTaBieHi B Tabu. 1.

Taoua. 1

dt/dt, K/xBui 0,2 3 5 10 20 30
terur, °C EKCIIePUMEHT 66

Tcrp, C KCIIEPUMEHT 825 501 259 135 97
Tcrp, © PO3PAXYHOK, (2) 839 511 265 142 101
tgzr, “C €KCIICPHMEHT 67 | 678 | 701 | 735 | 74
U, °c PO3paxyHoK, (3) 66,95 | 67,58 | 69,17 | 72,33 | 755
Tcm, ¢ po3paxyHoK, (1) 19

BucHoBku. 3a pe3yiapTaTaMu eKCIIEPUMEHTATBHUX JaHUX BH3HAYEHO IOC-
TIHY Yacy MOKEeKHUX CHOBINITyBaudiB. OTpUMaHO 3aJ0BIILHUN 301T pe3ysIbTaTiB
PO3paxyHKy 4acy CHUpAaIOBAHHS 1 JUHAMIYHOI TEMIEPaTypH CHpPAIOBAHHS TEII-
noBoro noxexHoro crnosinryBaua CIIT-2b 3 pesynpraTamu ekcriepuMeHTy.
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VJIK 681.3

MIIBUIIEHHS HAIIMHOCTI CUCTEMM MOHITOPUHI'Y
PYXOMMX OB’EKTIB PAMOHY HAJI3BUYAMHOI CUTYALIl HA
OCHOBI BUKOPUCTAHHS ROIP-KAHAJIIB

3axopa O.B., k.m.H., 0oy.
Dewenko A.b., k.m.u., ooy.
Hayionanvnuu ynieepcumem yusinbroco saxucmy Ykpainu, Xapkis, Ykpaina

CyuacHi nii JJICHC M0oXyTh BiIpI3HATHCS BUCOKOIO IMHAMIYHICTIO 1 MaHe-
BPEHICTIO, IIUPOKUM 3aCTOCYBAaHHSAM DPI3HUX TEXHIYHUX 3aCO0IB 1 TexHOIOTriH. B
[IUX YMOBaX MiJIBUIY€THCSA 3HAUCHHS CUCTEMH YMPABIIHHS AISUIbHICTIO MiIPO3-
JTIB, OPraHi3aliifHOTO Ta TEXHIYHOTO 3a0€3MeUeHHS 3aXO0/iB, IO MPOBOISTHCA.
OpHi€r0 3 BAXKIMBUX CKJIAJ0BUX JAHOI CUCTEMH € MiJICKCTEMa MOHITOPUHIY MO-
oinbHUX 00'exTiB (IIMMO), mo 3abe3neuye onepaTUBHUNA 30ip 1 BiZOOpaKeHHS
1H(opMaIli Ipo MOJOKEHHA 1 MapaMeTpy pyXy BIANOBIAHMX Tigpo3auts [1]. Ic-
TOTHUI MPOrpec y BJOCKOHAJIEHHI I[UX CHCTEM MOB'SI3aHUW 3 IHTEHCUBHHUM pPO3-
BUTKOM TJIOOQJIbHUX cucTeM cymyTHUKOBOI HaBiramii (I'CH) ta moOiuibHOTO 3B's-
3Ky. Pamionasiramiiina cuctema [IMMO JICHC moxe 6ytu moOyjoBaHa Ha Oc-
HoB1 ['CH, nokaibHOi a00 KOMIUIEKCHOI CUCTEMH, aJie 3aJIMIIAEThCS MpolaeMa
3a0e3nedeHHs mija yac Haa3zBuyanHoi cutyauli (HC) mBuakoro mpsmMoro 3B'si3Ky
MIDXK €Kila)kKaMu JIIKB1IaTOPiB 1 0230BOI0 CTAHIIEI0 (JUCTIETYEPOM), & TAKOXK MIXK
eximaxkamu. HasiBHI 3apa3 TeXHIYHI PINICHHS CHUCTEM MOHITOPUHTY PYXOMHX
00’extiB (CMPQO) n03BOMNSAIOTH ONEPATHUBHO BIACIIIKOBYBATH CTaH TPAHCIIOPT-
HuX 3aco0iB (T3) Ha 1HTEpaKTUBHIM KapTi, YUTATH CTATyCH iX pPOOOTH, JaBaTh
OTepaTHBHI KOMaHAM 1 0e3MocepeIHhO 3B'A3yBaTUCS 3 BOJISIMU U eKinaxkamu. B
TOM ke vac BpasnuBuM enemeHToM CMPO 3anummaeTbes KaHai miepeaayvi JTaHuX
nifgcuctemMu 300py Ta BimoOpaxkenns manux (I[I3BJ]), 3a sikum #ayTh curHaiu
yIPaBIIiHHS Ta 3A1UCHIOETHCA TIepeiaya JaHUX PO MOTOYHI MmapaMeTpu 00’ €KTiB
Ha cepBep oOpoOkM JaHuX. B sSKOCTI Takoro kaHaimy B Cy4aCHMX TEXHIYHHX pi-
IICHHSX MPOTIOHYETHCS IEPEBAXKHO BUKOPUCTAHHS KaHaliB GSM-3B's3Ky, aJe i
yac macmTabunx HC ¢hyHKIIOHYBaHHS CTUTBHUKOBOTO 3B'SI3KY CTAa€ HEHAIMHUM,
a0 He 3a0e3mevyeThCs B3araji uepe3 HU3bKHIl PO3BUTOK BIAMOBIIHOI 1H(pa-
CTPYKTYpPH y CUIbCHKIM MicuieBocTi. [J[nst 3a6e3nedenns: pobotu CMPO y numx
yMOBaXx MOTPiOHO CTBOPIOBATH PE3EpPBHI KaHAIM TEpeaadl AaHHX, 110 3a0e3re-
yaTh 11 HajliiHe PYHKI[IOHYBaHHS B yMOBaX BIJICYTHOCTI 3BHUaHOTO 3B’SI3KY.

Icayroui B Hamt vac CMPO MicTSTh, SIK OJIMH 3 TOJIOBHUX €JIEMEHTIB MiACH-
cTemy 300py Ta BigoOpakeHHs iH(opMailii, sika 3a0e3neuye 30ip mapameTpiB py-
xy PO, m1o BU3HauaroThCs HaBITAIIWHUMU MOJYJISIMH, BCTaHOBIeHUMH Ha PO.
OyukuionyBanHs [13B/] no3Bossie BIACTEXUTH B peaibHOMY 4aci po3TallyBaH-
HsI, IIBUJIKOCTI PyXY, CTaTYCH 1 CTaHH JOJATKOBUX JaTYMKiB, YBIMKHEHUX Ha PO,
[0 OXOIUTIOIOTHCA CHCTEMOI0; TpadiuHO mojaTH 1H(OpMAIlii0 MPO MPOUIECHUN
PO muisix Ha cepBepax CUCTEMH 1 TEpMIHANIAX JUCHETYEPIB (KEPIBHUKIB MiApO3-
JTIB); CKJIaJaTh 3BeieH1 Tabuii 1 rpadiku, oOpoOJIATH CTaTUCTUYHI JaH1 3a)1n;[
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ONTUMI3AIll] YHpPaBIIHHS JIOJCBKUMH 1 TEXHIYHUMH pecypcamu, €(EeKTHUBHOTO
po3MimeHHs 0a3 1 MyHKTIB mocTadanHs. 3a nonomororo CMPO nucnerdep mMoxke
MOCTIHO KOHTPOJIOBATH MICIIe pO3TallyBaHHs JikBinatopiB abo T3, mo moxe
ICTOTHO BIUIMBATH HA OMEPATUBHICTh MPUMHATTA PIIICHb, MIJBUIIUTH OE3MEKy
Tparli JIiKBiJIaTOPIB.

[To xanamax mepenaui manux [13BJl 3mificHIOE 3B'SI30K 3 HaBIramiiHUMH
MoAyJb, BctaHOBIeHUMU Yy T3 (GPS-tpekepamu). ['omoBHuM 3aBnanHsM GPS-
Tpekepa € 30ip 1 mepegada Ha CEpBEpP CUCTEMHU Y PEKHMMI PEATBHOTO Yacy JTaHHMX
PO MOTOYHY MO3UIIIIO0, IBUIKICTh Ta CTaHU yBiMKHeHuX Ha PO gatuumkiB. Kpim
I[LOTO BiH MO’KE 3a0e3MeuyBaTh psij H0AATKOBUX (YHKIIIH, TAKUX K PO3PAXYHKH
HEOOX1THOTO Yacy Ha MepeMIlIeHHs, IBUJIKY Mepeaady MOBIAOMIICHb KHOMTKAMU
cTaTyciB (CTaHiB), Ha KIITalT "BUi3a Ha BUKIWK'", "Ha wmicii", "MOBEepHEHHS Ha
0a3y", abo, Ha puKIad, "moTpiOHA AOTIOMOTA".

B ymoBax HC, konu (yHKIIOHYBaHHS CTUIBHMKOBOTO 3B’SI3Ky CTa€ HEHa-
niiHuM, nepenada gaHux Big GPS-TpekepiB mMoxe 3A1MCHIOBATHUCS PE3EPBHUMU
3aco0amu 3 BukopuctaHHsM ROIP-kananiB. Panio mo IP (RolP) - ue 3aranbHuii
TE€pPMIH, IKUH ONUCY€E 3aCTOCYBaHHS Mepeaadl rojocy Mo IHTepHeT-mpoTokory [P
(VoIP) B mepexxax IBOCTOPOHHBOI'O paaio3B'sa3Ky. Bci mudposi pagiomepexi 3
IP-3B'"s13k0M BHKOpHCTOBYIOTH ROIP. Cucrema panio3s'sizky RolP € HoBuMm cer-
MEHT YHIBEpCAJIbHOI KOMYHIKAI[IHHOI CHUCTEMHM, SIKUM 3/1MCHIOE TEPETBOPEHHS
pagiocurHaiiB B nudpoBi naHi as nepenadi mo [P-mepexi, 1 3BOpOTHE MEPETBO-
peHHs Ha Ooui apyroro aboHeHTa. g cuctema npusHadeHa Juisl epeaadl MOBU
M0 JIOKAJIbHIN Mepexi B peajbHOMY 4Yaci MK KOMIT'IOTEPOM 1 BiJIaJICHUMU pa-
nioctanmisiMa. CrucTemMa CKIQJIaeThCcsl 3 poOOYOro MICIS JUCIIeTdepa 1 Bijaiie-
HUX pagiocTaHiii. Pamioctaniisa makmodaeTbes 10 [P-mepexi 3a 1omomMororo
w03y RolP. OcHoBHE mpu3HaueHHS CUCTEMU - 3a0€3MEUCHHS CTAIUM Pajiio3-
B'SI3KOM 00'€KTIB 31 CKJIQJHOI 1HGPACTPYKTYpOIO 1 TOMOJIOTiEI0, 00'€THAHHS B
OJIHY MEpEeXY KUIbKOX TPyl KOPHCTYBauiB, III0 BUKOPUCTOBYIOTh PI3HUM 4acTOT-
HUHN pecypc, 3a0e3MeueHHs] MOXKIIMBOCTI MIEpexo1y Ha IUPOBI cUCTeMH Tiepena-
4i MOBH 0€3 3aMiHM a00OHEHTCHKOTO MapKy paaiocTauilii (puc. 1).

Jucneruep PapjocTaHuja

Puc. 1. Cxemu opramizamii 3B'si3Ky pagiocTaHmii 3 myJbTOM JHCTAaHIIHHOIO
ynpasJinHsa yepe3 IP-mepesxy

O4eBuHO, 10 BAPTICTh JOJATKOBOTO TEICKOMYHIKAIIMHOTO O0IaHAHHS
TaKoi cucTeMH OyJie 301IbIIyBaTHCh MPH 301bLIeHH] KibKkocTi PO.

Jlnst 3a0e3mneueHHs il BEIMKOT KUTBKOCTI MIAPO3ILIIB MOXKe OyTH 00paHo
1HITIE pilIeHHs - po3ropTaHHs y paiioni HC MoOITbHUX pETPaHCIATOPIB CTUILHHU-
KOBOTO 3B 53Ky (puc. 3), po3MIpH SIKUX y Hall 4yac MOXYTb OYTH JyKe MaJUMH.
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Ile no3BOJIsIE TAaKOK YACTKOBO 3a0€3MeYUTH BUKOpUCTaHHS B ymoBax HC 3Bu-
YalHUX CTUIPHUKOBUX TEPMIHAMIB 3B'A3KY ISl Epeaadl MOBHHUX MOB1IOMJICHb.

Bubip TexHiuHuX 3aco0iB JUIsi CTBOpPEHHS KaHaliB nepenadi nanux [13B/]
Ma€ MPOBOJUTHUCS 3 ypaxXyBaHHSAM HU3KU TEXHIYHHX 1 €KOHOMIYHUX MOKa3HUKIB
MIJICUCTEMH, 1110 3aCTOCOBYETHCS, TaKi sIK 4ac mepenadi manux Big GPS-tpekepa
Ha CEpBEp CHUCTEMH, Yac OOpPOOKH OOYMCIIOBAIBHOIO MMiJICHCTEMOI0 OTPUMAHHUX
JaHUX, MaKCUMallbHa KUIbKICTh apaMeTpiB PO, 110 BogHOYaC MOXKYTH 00OCIyTO-
BYBAaTHUCSI CUCTEMOIO, KOE(III€EHT TOTOBHOCTI OOYHMCIIOBAILHOTO KOMILIEKCY, Bi-
POTiAHICTh BUHUKHEHHS TIOMUJIKU Y CKJIaJi cucteMu (0e3BIIMOBHOI pOOOTH TeX-
HigyHOTO 3ac00y) PT3 Tomo.

3acTocyBaHHS MOOUIBHHUX TEXHIYHHX 3ac001B J03BOJISIE HE JIMIIE ITiJIBU-
IIUTH piBeHb 1HQopMaIlliitHoro 3abe3neuenns kepiBauntsa JCHC, npuckoputu
MPOIIeC MOAOJAHHS HAJA3BUYAWHOI CUTYyaIlii, a ¥ MIIBUIUTL Oe3MeKy mparli mpa-
BOOXOPOHIIIB B TAKUX YMOBAX.
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VIIK 614.84

CUCTEMA MOHITOPHUHTI'Y BE3NIJIOTHUMMU JITAJIBHUMUA
ATIAPATAMHU PAJIOAKTUBHOTI'O 3ABPYJHEHHS EKOCUCTEMH
BHACJIIJIOK ABAPIA HA OBF’€EKTAX SIJIEPHOI
EHEPTETHUKHN YKPATHA

3axapuenxo I0.B.
Tiomionuxk B.B., 0.m.n., c.H.c., Hau. kag.
Kanyzin B./I., 0.m.H., npogh.
Hayionanenuu ynieepcumem yusinoroeo 3axucmy Yxpainu, Xapkie, Ykpaina

MeToro pobOTH € PO3BHUTOK HAyKOBO-TEXHIYHMX OCHOB IS peajizarii
OTIEPAaTUBHOTO MOHITOPUHTY 3a 3MIHOIO MEK 30HU PaJi0aKTUBHOTO 3a0pyIHEHHS
€KOCHUCTEMH, PIBHEM HEOE3NEKH B HI Ta MPOTHO3YBAaHHA BUHUKHEHHS HOBHX
€KOJIOTIYHUX PU3UKIB, 32 PaXyHOK 00’ €IHAHOTO 3aCTOCYBaHHsS OE3MUIOTHUX aB-
TOMaTU30BaHMUX MOBITPSAHUX 3acO0IB Ta HA3€MHUX IPUCTPOIB KOHTPOJIO (HaKTO-
piB pajialiiHOTO 3a0pyAHEHHS, 1€ TOCTaBKa HAa36MHHUX IPUCTPOIB KOHTPOIIO Y
30HY paJi0aKTUBHOTO 3a0pyaHeHHs BUKOHyeTbest BITJIA [1].

DyYHKIIOHATIBHY CXEMY LI€1 CUCTEMH OIEPATUBHOTO MOHITOPHHTY 3a 3MIHOIO
MEX 30HU PaZlOaKTUBHOIO 3a0pyIHEHHS! €KOCUCTEMH, PIBHEM HEOE3NEKH B HIM Ta
MIPOrHO3YBAHHS BUHUKHEHHS HOBUX €KOJIOTIYHUX PU3UKIB MIPEJICTaBIEHO Ha puc. 1.

@DyHKIIIOHYBaHHSI pO3POOJICHOT aBTOpaMHM CUCTEMH OMNEPATUBHOTO MOHITO-
PUHTY Pai0OaKTUBHOTO 3a0py/IHEHHS €KOCHCTEMH, BHACIHIJOK aBapiii Ha 00’€KTax
SJIEPHOI €HEPreTHKH, OC3MUIOTHUMHU JITaIbHUMHU anapaTtamMy MOBUHHO 3/1HCHIOBA-
TUCh Y CKJIa/l (YHKIIIOHYI0UO1 B YKpaiHi €IuHOI 1ep:kaBHOI CUCTEMH IUBUIBHOTO
zaxucty (€JCIL[3) Ta B Mexkax KJIACHYHOTO KOHTYPY YIpaBiiHHs (puc. 1), skwuii 3a-
oe3neuye: 1) 30ip, 0OpoOKy Ta aHami3 iH(pOpMaIllii; 2) MOJIETIOBaHHS PO3BUTKY 00-
CTAaHOBKM Ha 00’ekTl ympasiiHHS Ta po3BuUTKy HC Ha Tepurtopii MicTa, periony,
JeprKaBy; 3) po3poOKy Ta YXBaJICHHS YIPABIIHCHKUX PIIIEHb MO0 MONEPEIKEHHS

VY po3po0rieHiii cuctemi OTpuMaHHs 1HGOpMaIlii 0 mapaMeTpax paiamiitHoro
3a0pyIHEHHS 31MCHIOETHCS INIISIXOM BHUKOPUCTAHHS CTAlllOHAPHUX TOCTIB pajia-
I[ITHOTO MOHITOPUHTY Ta aBTOMAaTH30BAHUMH TPUCTPOSIMH OIIHKH MapaMeTpiB pa-
JiaIiiftHOro 3a0py/THEHHSI, TOCTABKA SKUX Y 30HY Pall0aKTUBHOTO 3a0py/IHEHHS BU-
koHyeThest BITJIA. OtpruMana craiiioHapHUMHU [TOCTaMU PATIaIliftHOTO MOHITOPHHTY
nepBUHHA 1H(OpPMALIIS PO PIBEHb PajlialliitHOT HeOE3MeKH ISl EKOCUCTEMU Ha JIO-
KaJIbH1M TepUTOPIi IO KaOessIX IePEIa€ThCs 10 MPUCTPOIB APYTOTo PiBHSL.

[lepBuHHa iH(pOpMals, 10 OTPMMaHa ABTOMATHU30BAaHUMHU MPUCTPOSIMHU
OI[IHKM TTapaMeTpiB paaialliiHoOro 3a0pyIHEHHS (K1 IOCTABJICHO Y 30HY pajioak-
TUBHOTO 3a0pynHeHHs 3a aonoMoroi BILJIA), cmodyaTKky TpaHCIIOEThCSA MO pa-
JIOKaHATY A0 Ha3€MHOI'0 PyXOMOTIO LIEHTPY paaialliiHOr0 MOHITOPUHTY, 1€ BiJ-
OyBaeThCs NMIEPBUHHUHN aHaTI3 Ta cUcTeMaTu3allis 1i€i indopmarii. Big HazeMHo-
ro pyXoMOTo LEHTPY paaialliiHOro MOHITOPUHTY IHQOpMalid MO paaioKaHaly
TPAHCITIOETHCS TAKOXK JI0 IPUCTPOIB APYrOro piBHS.
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[Ipuctpoi npyroro piBHs NMpuU3HAYEHI BUKOHYBATH OOPOOKY OTPUMAHOI 1H-
dbopmarrii Ta mpeaCTaBISATH 11 y BUTJISII, HEOOX1THOMY JIJISI TPETHOT'O PiBHSI.

Hpyra indopmMmairiiina cucteMa € CUCTEMOIO MIJITPUMKH YXBaJICHHS PIllICH-
Hs1. Ocoba, mo npuiimae pimenss (OI1P), Bu3Hayae onun abo JeKiIbKa KpUTEpi-
iB, BIAMOBIAHO 1O SKHUX 3IIACHIOETHCS TMPOTHOCTHYHE MOJICIIOBAHHS PO3BHUTKY
pasianiitHol HeOe3NeKu Ta BUPOOJIAIOTHCS BaplaHTH YIIPABIIHCHKHUX PIIICHb, SKi
OOTpYHTOBAaHI BIJMOBITHUMHU pO3paxyHKaMH. 3 HA0OPY BapiaHTIB yNPaBIIIHCHKUX
pimens OIIP oOupae onuH, abo 3amae 1mie JOJATKOBI KpPHUTEpii, BIAMOBITHO 0O
SKUX BUKOHYETHCSI MOJICTIOBAHHS Ta po3po0OKa YIPaBIiHCHKUX PillleHb, HAMPaB-
JICHUX Ha HEJOMYIIEHHS PO3BUTKY HEOE3MEKH 10 piBHH KaTaCTpocpH Axio x Ka-
TaCTpoq)H BIKE HE YHMKHYTH, TO po3podKa yr[paBJ'IlHCI)KI/IX pillieHb HampaBlieHa
Ha MIHIMI3aIi0 HACTIAKIB Bia Hei. 3aTBepz[>1<eHe OIIP pimenHs HAAXOAUTH JO
TPETHOI CUCTEMH — CHCTEMU BUKOHAHHSI PIIICHHS, /e BUKOHYETHCS HOro dopma-
Ji3alig Ta TOBEACHHS 10 BUKOHaBIIB — QyHKIIOHYI04Y0i B Ykpaini €J{CL3. 3mi-
HU CTaHy JIOKaJbHOI TEPUTOPIi Ta 3MIHU CTaHy HEOE3MEKU Ha Hi BUKIMKATUMYTh
3MIHU y BETMYMHAX BUMIPIOBAaHUX MapaMeTpiB, 10 (PIKCYIOThCS MIPUCTPOSIMHU KO-
HTpoito. [lonanbiie MojenoBaHHs MOKaxe €PEeKTUBHICT, BUKOHAHHS YIPaBIIiH-
CBKOTO PIIIIEHHS] — KOHTYP YIPaBJIiHHS 3aMKHYBCSI.

Ha HeOe3MneKy

)
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NIATPUMKH i Oco0a, 110 npuiimae
YXBAJIEHHS ! piI]_IeHHS{ P m e
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Puc. 1. KommiiekcHa ¢pyHknioHajJbHa cxeMa CHCTeMH MOHITOPHHIY 0e3MJIOTHUMU
JiTATbHUMH anapaTaMM pPalioaKTHBHOIO 3a0pyJHEHHsSI eKOCHCTeMHM BHACJIIIOK aBapii
Ha 00’€KTaxX siICPHOI eHEPIreTUKH



MiXHapoAHa HAyKOBO-NpaKTUYHA KOHpepeHLUin

VY po60oTi po3p00JICHO HAYKOBO-TEXHIYHI OCHOBH CTBOPEHHS KOMILIEKCHOL
(GYHKITIOHATBHOT CXEMH CHCTEMHU OIEpPATHBHOTO MOHITOPUHTY PaJiOaKTHUBHOTO
3a0pyJHEHHsS] €KOCUCTEMH BHACIIIOK aBapiii Ha 00’€KTax sIepHOI CHEPTEeTHUKH,
sIKa XapaKTePU3YETHCS THM, 110 JUIS MiJBUIIICHHS ONIEPAaTHUBHOCTI MOHITOPHHTY Ta
MPOTHO3YBAaHHS BUHUKHEHHSI HOBHX PU3UKIB CYMICHO 3aCTOCOBYIOThCS O€3M1IOT-
HI aBTOMAaTU30BaH1 MOBITPsIHI 3acCO0M Ta HA3€MHI MPUCTPOI OLIHKH MapaMeTpiB
pamiariiHoro 3a0pyaHeHHs. Po3pobieHa cucteMa MOHITOPUHTY J03BOJISIE TIPO-
BOJMTHU JIOCTaBKY B 30HY pajialiifHOTO 3a0pyJHEHHS HAa3eMHUX aBTOMAaTH30Ba-
HUX TIPUCTPOIB OLIHKK IMapaMeTpiB pajialiifHOro 3a0pyJaHEHHS MOBITPSHUMH
pyxomumu miatrgopmamu (0e3MIOTHUN JiTak ab0 BEPTOIT). 3ampoOrOHOBaHA
CHUCTEeMa MOHITOPUHTY Tiependadae po3TallyBaHHS UCIETYCPCHKOTO IYyHKTY
oTpuMaHHA ¥ 00poOku iHpopmarltii Ta o6nagHanHs 11 ctapty BITJIA Ha Hazem-
HIA pyxomiit maTdopMi (IITaOHUNM aBTOMOOUIB; MOKEKHO-PITYBAIBHUNA aBTO-
MOOLITB; aBTOMOOLIB pajiialiiitHol, XIMIYHOI Ta 610JI0T1YHOT pO3BiJIKH; OpOHETpaH-
cCHopTep; MalluHa BIHCbKOBOI PO3BIJIKH; TSray TOLIO).

JITEPATYPA
1. Tiotronuk B.B. Ominka edeKTUBHOCTI  MOKPUTTA  TEPUTOPIT
HAJ3BUYAiHOI CUTYAIlli 32 JIOMOMOTOI0 aBTOMATU30BAaHUX MPHUCTPOIB KOHTPOJIIO
HeOe3neyHux (akTopiB MNpHU IX PO3KUIAHHI 13 3aBUCAIOUOTO HAJl TOYKOIO
CKHMJIaHHs Oe3muioTHOro JitanebHoro amapary / B.B. Twotionuk, B.JI. Kamyris,
I'.B. IBaneunr, M.I. IBanens, 1O.B. 3axapuenko // TexHOreHHO-EKOJOTIYHA

Oe3neka Ta LMBUIBHUN 3axucT. — KwuiB: [HCTUTYT reoxiMii HaBKOJIMIIHBOIO
cepenoBuma HAH Ykpaian, 2016. — Bum. 10. — C. 34 — 43,
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JEKOMITO3ULISI BAPOBHUUYMX ®YHKIINA YIPABJIIHCHKOI
TISUIBHOCTI HAYAJTBHUKIB KAPAYJIIB NOKEKHO-
PSATYBAJBHUX NIIPO3LIIB

Kubanvna H.A., x.neo.n.
Topobeus B.O.
Yepracvkuil incmumym nodcexcroi 6esnexu imeni I'epoie Yopnoouns Hayionanvroco ynigep-
cumemy yusinvbHo2o 3axucmy Yxpainu, Yepkacu, Yxpaina

Amnaini3 HayKOBO-TeopeTuyHuX pkepen [1, 3 4] mono aedininii «ymnpasiiH-
ChKa JISUTbHICTBY» J1aB MOXKJIMBICTh y CYKYITHOCT] ICHYIOUMX BH3HAYE€Hb BUOKpE-
MUTH TaKi:

—IIAJIBHICTh OpraHiB 1 KaJApiB YNpPaBIIHHA IIOJAO0 BIUIMBY Ha KEPOBaHUU
00’€KT 3a I0IOMOT'0I0 00paHUX METOJIIB JUIsl JOCSTHEHHS IOCTABJICHOI METH;

—mnpoiiec adbo ¢gopMa AISUTBHOCTI, IO Tepeadayae KEpiBHUIITBO MEBHOIO
IPYyINOO0 JIOJEH 3 METOIO JOCATHEHHS 0a)KaHOIro Pe3yJIbTaTy;

—YCBiIOMJICHA ILJIECTIPSIMOBAHA JisUIbHICTh JIFOAWHU, 32 JAOIMOMOIOI0 SIKOi
BOHA BIOPSAJKOBYE 1 MIJIKOPIOE CBOIM 1HTEPECAM E€JIIEMEHTH 30BHILIHBOTO CEPeo-
BHUIIA, CYCIIbCTBA, )KUBOI Ta HEXKUBOI MTPUPOJIU, TEXHIKH TOIIIO;

—yCBIJIOMJIEHA JISUIBHICTD JIFOJEH, CIOpSIMOBaHAa HA CTBOPEHHS ONTHMAallb-
HUX YMOB (DYHKIIIOHYBaHHS 00’ €KTa;

—POIIEC AISUIBHOCTI, MPUMHATTS Ta peaiizallii ynpaBiIiHCbKUX PIICHb.

BcranoBiieHo, 1110 0COOIMBOCTAMM YIIPABIIHCHKOI JISJIbHOCTI HAYaJbHUKIB
KapayJiiB MOKEKHO-PATYBAJIbHUX MIAPO3ILTIB €:

—BHUHATKOBA JIEpKaBHA Ta CYCI1JIbHA 3HAYUMICTh 3aBJIaHb 13 3aXHUCTy Hace-
JICHHSI 1 TEPUTOPIN B HAA3BUYANHUX CUTYAIlll Ta iXHIX HACIIIKIB;

—O0araToriaHOBUH KOMITJIEKCHUM XapakTep YIPaBIiHCHKOI MIsIIBHOCTI, Oe-
3YMOBHY HEOOX1HICTh JOCSITHEHHS PE3YJIbTAaTIB yIPABIIHCHKUX 3aBJIaHb;

—pi3Kl 3MIHM OOCTAaHOBKHM Ha MICIIi TIPOBEJICHHS pOOIT, HEOE3MEKY KUTTIO
Ta 3JI0POB’I0 0OCOOOBOTO CKJIAy Ta JIOJIeH, 3HAUHY 1HTCHCUBHICTh HABAHTAXKEHb,
HEOOX1AHICTh CBOEYACHOTO 1 SIKICHOTO BUPIIIEHHS POoQeCciiHNX 3aBIaHb B €KCT-
peMajbHUX YMOBax Ta B YMOBAaX HEBU3HAUYEHOCTI;

—BHUCOKHUH pIBE€Hb KOJEKTHUBHOI, OCOOMCTOI MOpaiIbHOi, aJMIHICTPATUBHOI
Ta KPUMIHAIBHOI BIJIMOBIJATBHOCTI 32 O6€3MeKy 0COO0BOTO CKIaAy Ta KHUTTS JIIO-
Niei, 3a pe3yJbTaTH IisUTbHOCTI;

—BHCOKHUH PIBEHb BUMOT JI0 OCOOMCTICHHX SIKOCTEH HadYaJlbHUKA Kapayiy
Ta IXHIO BIJIMOBIJHICTh MOCTaBJICHUM IIJISIM, 3aBAAHHAM 1 QyHKLISIM TpodeciitHOoi
TISUTBHOCTI.

Sk pe3yapTar AOCHIKEHHS 1MOKa3aJio, 110 YIPaBIiHChKA MISVIBHICTh Hadya-
JBHUKIB KapayJiB MOKEKHO-PITYBAIBHUX MiAPO3ILUIIB 32 CBOIM 3MICTOM MpeE-
CTaBJsie cOOOI0 peasizallilo 1HBAPIaHTHOI CUCTEMH YIPaBIIHCHKUX (DYHKIIIH, sKa
B1JI0Opa)ka€ CyTHICTb 1 ClieUU(]iKy MisUIBHOCTI MOXKEKHO-PATYBAIBHUX M1IPO3/1i-
JIIB HE3AJIEKHO B1J 11 KOHKPETHUX PI3HOBU/IB.
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XapakTepu3yroun (PyHKIIT ypaBIiHCHKOI AISUTLHOCTI SIK CYKYITHICTh 0COOJIH-
BUX JIi} 1 orepaliiii Ta BUXOASYM 3 aHAJI3y ICHYIOYOI iTepaTrypH [2, 5, 6] y cTpyk-
Typl YIPABIHCHKOI sUTbHOCTI HAYaJbHUKIB KapayJsIiB MOXKEKHO-PITYBAIBLHUX ITi/1-
PO3/1UIIB BUOKPEMJIIOEMO OCHOBH1 YMPaBJIHCHKI (PYHKIIII: TUTaHYBaHHS JiSUIBHOCTI,
oprasizarii JisUIbHOCT1, MOTHBAIIIl JISUTbHOCT1, KOHTPOJIIO AiSUTbHOCTI, KOMYHIKaIlii
yIpaBJIiHHSA, IPUAHATTS pillIcHb, KEPIBHUILITBA 1 JIijiepcTBa (puc.1).

VYrpaBiniHCbKA JisSUTbHICTh HAYaJIbHUKA Kapayiry MOKeKHO-
PATYBAIBHOTO TiAPO3aLTY

[InanyBaHHs
IISUTBHOCTI

Opranizaris

IISUTBHOCTI

MortuBaris
ISUIBHOCTI

KonTposns
IISUTBHOCTI

T

Komynikarii
yIpaBIiHHS

T

[IpuitHATTS
pileHb

Puc. 1. lepeBo BupoOHNYMX QyHKIiH yNIPaBIiHCHKOI AiJIbHOCTI HAYaJbHUKA Ka-
payJly NoKeKHO-PATYBAJBHOIO MiAPO3aiTy

OTXe, HAyKOBY KaTEropiio «yInpaBilHChKa AISUIbHICTh HAaYaIbHUKIB Kapay-
JB MOKEKHO-PATYBAIBHUX MIAPO3AUTIB» TPAKTYEMO SIK OpPraHi30BaHy, IUIAHOMI-
PHY 1 CUCTEMHY JISUTbHICTH B COLIAJIbHO-TEXHIYHIN CUCTEMI, TTOB’SI3aHY 3 IIiJIeCII-
PSMOBAHOIO peaiizaliclo CrerupiyHuX YIPaBIiHCHKUX (YHKINN (aHAIITUYHOI,
OI[HIOIOYO1, PO3MOPSIU0i, OpraHi3aIiitHOl, KOOpAUHAIIHHO1, 3a0€3MeUyBaIbHOI,
KOHTPOJIBHOI) 3 METOI0 3a0€3MEUCHHS CTaIoro (yHKIIOHYBaHHS ITOXKEKHO-
PATYBAIBHUX MIAPO3/IIIB B MOBCAKICHHUX Ta €KCTPEMAIBHUX YMOBAX JiSIIbHOC-
Ti @ TAKOX B yMOBaX HEBHU3HAYEHOCTI.

[TogansIoro qociipkeHHs MOTpedye BU3HAYEHHS CTaHy TOTOBHOCTI Hava-
JHHUKIB KapayJliB JI0 YIIPaBIIHCHKOI TISIIbHOCTI.
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CTATUCTHUYHI ACIIEKTU ®OPMYBAHHS MOHITOPUHI'Y CTAHY
3 HOKE/KAMMU B KOHTEKCTI YIIPABJIHHA
COLIAJIBHUMMU ITPOLNECAMHA

Kaumacw P.B.
Yxpaincokuii Haykoso-0ocnionuil incmumym yuginvno2o 3axucmy, Kuis, Ykpaina

VY cydacHHMX yMOBax TiioOaimi3alii Ta MOCTIHIYCTPIaIbBHOTO PO3BUTKY CyC-
MiJIbCTBA, B YMOBaX TE€XHOTCHHUX, MPHUPOJHUX 1 COLIATBHUX HEOE3MEK MOXKEKi
B)KE€ JIaBHO € HE TUIBKU MPUPOTHUM SIBUIIEM, & CTAJIH IMOBHOI[IHHOIO COIIAJIbHOIO
npo0sieMoI0 Hamoro cycmiibctBa. CydacHUM CTaH MPOTHUIIOXKEKHOTO 3aXUCTY
00’€KTIB 1 TEPUTOPIH y AepikKaBi XapaKTEPU3YIOTh y3arajibHEHI CTATUCTUYHI JaH1
PO MOKEXKI1 Ta 1X HACHIJIKHU 32 TOBFOCTPOKOBUM MEPIO, AKI CBIYATh, IO BIIPO-
JIOBX OCTaHHIX JIECSATH POKIB y JIEpKaBl 3apeecTpoBaHO MoHa 650 THC. MOXKEK,
YHaCNIIOK SIKMX 3aruHyj0 ONnu3bKo 26 Thc. mojei, noHaa 15 tuc. monen 0yio
TpaBMOBaHO [1, 2], 10 TakoX MIATBEPIKYEThCS JaHUMU LIeHTpy mOKeKHOi cTa-
TUCTUKY MIXKHApOHOT acolliallii MoKeXHUX 1 paTyBasibHUX ciiyxk0 (CTIF) [3].

Buxoasuu 13 3a3Ha4€HOT0, B KOHTEKCT1 YMPABJIHHS COIL[IaIbHUMHU MPOLIe-
caMU BUHUKA€ HEOOXITHICTh y (hopMyBaHHI 00’ €KTUBHOI CUCTEMU MOHITOPHUHTY,
110 J1aCTh 3MOT'Y CBOE€YACHO Ta BCEOIYHO OLIIHIOBATH CTaH 13 MOXKeEXaMU B PeErio-
Hax YKpaiHM Ta NpuiiMaTd €(PEeKTHUBHI YNPABIIHCHKI PIIIEHHS IIOAO0 HOro MOK-
palIeHHs, aJKe KOXKEH eTan yIpaBIiHChKOI AISIBHOCTI IPYHTYETHCS Ha SIKICHIM,
e(heKTUBHE BUKOPUCTAHHS — HEOOX1JHUI KOMIIOHEHT YIIpaBJIiHHS.

byap-sika anamiTHuHa poOOTa 3 BUKOPHUCTAHHSIM HEOOXIIHOI 1H(pOopMaIii
PO3MOYHNHAETHCS 3 BUBUCHHS 00’ €KTa JOCIIKEHHS, TOOTO MPOBEICHHS HOTO MO-
HITOPUHTY.

[ToHSATTS «MOHITOPUHI» HE Ma€ OJJHO3HAYHOTO TIYMAad€HHsI, OCKUIbKH BU-
BYAETHCSI 1 BUKOPUCTOBYETHCS y PI3HUX cepax JHOACHKOI MisUIBHOCTI, CKJIa-
HICTh Y BU3HAUCHHI MOHATTS SKOTO IOB’s3aHa 3 HAJICKHICTIO HOTO SK 110 chepu
HAyKH, Tak 1 10 cepu npakTtuku [4]. [lepBicHO TepMiH «MOHITOPUHTY 3’ SIBUBCS B
€KOJIOTIi Ta COIIOMNOTIT i PO3IJISIIaBCs K CUCTEMA CIIOCTEPEKEHHSI 32 HABKOJIMIII-
HIM cepefioBuIeM [5]. YV KIaCUYHOMY BUTJISII «MOHITOPUHI» — 1€ JIOBIOCTPO-
KOBE CIIOCTEPEKEHHS 3a OYyJb-SKUM IPOILIECOM 3 METOI OLIHKU MOro CTaHy o
BIJTHOIICHHIO JI0 Yacy MOYaTKy CIOCTEPEKEHHS Ta MPOTHO3Y PO MOT0 MOXKIIUBY
MOBE/IIHKY B MallOyTHHOMY.

3 MEeTOMOJOTIYHOI TOYKH 30py TiJl «MOHITOPUHTOM» PO3YyMiIOTh TPOBE-
JICHHSI HU3KW OJTHOTUITHUX TMPOIIETYp 00 BU3HAYCHHS KiJIBKICHO-SKICHOI OIliH-
KM JTOCJIIDKYBAHOTO O0’€KTa Ta MOJANBINIANA aHai3, TOPIBHIHHS OTPUMAHUX pe-
3yJIBTaTIB JUIsl BUSIBJICHHS TTEBHUX 3aKOHOMIPHOCTEH 1 TEHICHIIIH 1X PO3BUTKY [5].

[IpoBeneHHss MOHITOPUHTY OTOTOKHIOIOTh 31 CTATUCTHYHUMH JOCIT IPKEHHSIMHU.
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Bynp-sike cTaTUCTHYHE AOCTIIKEHHS (B T. Y. TAKOTO SIBUILA SIK TOXKEXA)
ABJIsIE COOOI0 CKIIAJHUN 0araTOCTYNEHEBH MPOIEC. Y3aralbHIOIUH, HOT0 MOXK-
Ha TIOJIUTMTH Ha TpH eTamnu [6, 7]:

|. CtaTuctuHe croctepekeHHs (METOJ MacOBOTO CTATUCTUYHOTO CIIOCTE-
pEXKEHHS);

Il. 3BeieHHs 1 TpyMyBaHHS JaHUX CHOCTEPEKEHHS 33 KUIbKICHO Ta SKICHO
BU3HAUYEHUMU O3HAKAMH (METOJI CTATUCTUYHOTO 3BECHHS 1 METOJI TPYITyBaHH);

I1l. Ctatuctuna o6poOKa it aHasi3 3B€ACHUX CTATUCTUYHUX JAHUX (METOJ
CTaTUCTUYHOI 0OPOOKH 3BEACHMX 1 PO3TPYNOBAHUX MOKA3HUKIB 1 METOJ BceO1U-
HOTO SIKICHOTO aHaji3y CTATUCTUYHUX MaTepialiB).

[TpoBinHi yKkpaiHChKi BUeHI B [8] 0OIpyHTyBasd, y3araJllbHUJIN Ta CUCTEMa-
TU3YBaJIX OCHOBHI MiJXOAM JO 3aCTOCYBaHHS MOHITOPUHTY B JOCIIPKEHHSX SIK
CaMOCTIHHOTO CTaTUCTHYHOTO MeTody. Y mpari Iloropenosoi T.B. [5] cucrema-
TU30BAHO OCHOBHI MIJXOJU IIOJ0 TPAKTyBaHHS MOHITOPHUHTY SIK MPOIECY CIO-
CTEpEXKECHHSI 3a SBUIIEM 3 METOIO OLIHIOBAaHHS HOT0 MOTOYHOTO CTaHy Ta Mepcrie-
KTHB (DYHKI[IOHYBaHHS B CY4aCHMX YMOBaX. MeTOJ0JIOr14HI TiAX0AN 10 (hopmy-
BaHHSI COL[IaJIbHOTO MOHITOPUHTY B KOHTEKCTI BUMOT J10 1HQOpMaLIifHOTO 3a0e3-
MEYEHHS YIPaBJIiHHSA COLIAIbBHUMH IpOLiecaMu OOTPYHTOBAHO B IUCEPTAI[IMHIN
poGoti Pyanua O.A. [9]. MeTonuyH1 OCHOBH MPOBEIECHHS MOHITOPUHTY CTAaHY 3
Mo>keskamu BUCBITIIEHO B [10] aBTOpOM 111€1 poOOTH.

Tox, 3 METOI0 MOCTIHHOTO MOHITOPUHTY CTaHy 3 HoXKexamu Jlep:kaBHa
ciyx0a YkpaiHu 3 HaJI3BUYallHUX cuTyalliil BianosigHo a0 cT. 131 Kooexcy yu-
ginvroco z3axucmy Yrpainu [11], [lopsioxy obnixy noscedxc ma ix nacniokis [12] i
MOKJIaJCHUX Ha Hel QyHKIIN 3a0e3meuye BeJIeHHS €MHOT0 OOIIKY MOXKeX Ta iX
HaciAKiB. 3a octaHHl 20 pOKIB JIEKIbKa pa3iB 3MIHIOBAJIUCS Ta BJIOCKOHAJIOBA-
JUCSL TOKYMEHTH, 10 PErjaMeHTYIOTh AISUIbHICTb, TOB’S3aHY 31 CTAaTUCTUYHHUM
OOJIIKOM TOXKEX, 110 JO3BOJIMIO 3HAYHO PO3LIMPUTH HOMEHKIIATYpy aHaJII3yeEMHUX
MOKa3HUKIB; TPUBAIOTH JOCIIPKEHHSI 100 BCTAHOBJICHHS €MHOTO TiIXO0Iy 0
MPOBEICHHS POOIT, OB’ SI3aHMUX 13 0OJIIKOM TIOKEXK, MUISIXOM PO3POOJICHHS TIy-
Ma4yHOI'0 JOKYMEHTY IO iX MPaKTUYHOMY 3aCTOCYBaHHIO; BIIPOBAKYETHCSI HOBE
nmporpamHe 3abe3nedeHHs «CTaTUCTHYHHMM OOJIK TOXKEX» JJI aBTOMAaTH3aIlli
MIPOBEJCHHS MOHITOPUHIOBHUX MPOLEAYD.
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Po3B’s13aHHs Tipo0OIeMu 3aXUCTy HAceNIEHHS Bl HETaTUBHOTO BIUIMBY Ha-
3BUYAMHUX CHUTYaIliil € HAaWOIIbII BaKJIMBUM 3aBIaHHAM YKPATHCHKOI JEpPIKABH.
Konekc nmuBUIBHOTO 3aXuCTy YKpaiHU MICTUTh YiTKO BU3HAYCHHM MEPENiK 3aX0-
IiB, sIKI BU3HAYAIOTh CYTh MPOTHAIl HAI3BHUYAWHUM CHUTYAIlisIM 1 JIMIIE y B3ae-
MO3B 513Ky 3a0e3MeuyloTh e(heKTUBHUM pe3ybTaT. TakuMu 3axoAaMH €: OIOBI-
IICHHS TIPO 3arpo3y abo BUHUKHEHHS HAJ3BUYANHHUX cUTyalliil, iHpOopMyBaHHS y
cdepl HMBUIBHOTO 3aXHCTY, YKPUTTS HACEJIECHHS y 3aXMCHUX CIIOpYJax, €BaKya-
IIMHI 3aX0/1M, 1HXCHEPHUH, palialliiHui, XIMIYHUA, MEIUYHUN, O10JOTIYHUH,
MICUXOJIOTIYHUN 3aXUCT, 3a0€3MEUEHHsI CaHITAPHOIO Ta EMiAEMIYHOro OJlaromo-
Jy4us HACEJICHHS, HABUAHHS HACEJICHHS JI15IM y HaJA3BUYatHUX cuTyarisx [1].

[IpunHarinHo 3ayBaxumo, 110 OyJb-AKi 3aX0/1 y c(epl HUBUILHOTO 3aXUC-
Ty OyayTh €PEKTUBHUMH, KO BOHU 0A3yIOThCSl HE JIMIIE HA 3aBYaCHO HAKOIU-
YEeHUX pecypcax 1 MIArOTOBIEHUX (paxiBUAX, a ¥ Ha BIJIMOBIIHUX AITOPUTMAX
I1¥, 3aKpIIJIEHUX Yy MPaBOBUX HOpMax. Tak, AKIIO PO3IJISIHYTH OMOBILIEHHS IIPO
3arpo3y a00 BUHUKHEHHS HaJ3BUYAHUX CUTYaIlli, TO MOPSAIOK OpraHi3alii omno-
BIIIICHHS OpraHiB BUKOHABYOI BJIaJ{, OPraHiB MICIIEBOI'O CAMOBPSIyBaHHS, II1/I1I-
PUEMCTB, YCTAHOB, OpraHi3aliii, OpraHiB yIpaBIiHHS 1 CUJI LIUBUIBHOTO 3aXHUCTY
ta HaceneHHs perymoeTrhes cT. 30 Komekcy IluBinpHOrO 3axucty Ykpainu
ta [lonoxeHHsiM, ke 3aTBepuKeHe MocTaHoBoro Kabinety MiHicTpiB Ykpainu
Ne 733 Bin 27 Bepecus 2017 p. Came B 11pomy [lonoskeHH1 BU3HAUYEHI BUIU Ta Pi-
BHI CHCTEMHM OITOBIIICHHS HACEJICHHs, a TAKOX TOCaJ0Bl 0COOH, K1 HECYTh BiJI-
MOBIJATBHICTh 32 YTPUMAaHHS, PEKOHCTPYKIIIIO Ta MIATPUMAHHS y MOCTIWHIN To-
TOBHOCTI JI0 BUKOPUCTAHHS 32 NMPU3HAYCHHSIM CHUCTEM IEHTPaJIi30BaHOTO OIOBi-
IIEHHS, CIIEIAILHUX, JOKAJIbHUX Ta 00’ €KTOBUX CHUCTEM.

HartowmicTte, iHbOpMyBaHHS y cdepl HUBUIBHOTO 3aXUCTY PETrYyTIO€ThCS
tineku cT. 31 Konekcy, ne 3a3Haueno, mo iHdopmarlio 3 NuTaHb IUBUILHOTO 3a-
XUCTY CTAHOBIISITH B1JIOMOCTI PO HAJ3BHYAlHI CUTYaIlli, 1[0 MPOTHO3YIOTHCS 200
BUHUKIIN, 3 BU3HAYEHHSM iX Kjacudikarii, MeX IMOIUPEHHS 1 HACTIIKIB, a TAKOX
PO CMOCOOM Ta METOJU 3aXUCTy Bia HuX. OTKe, Ha pa3i B YKpaiHi HEMa€ THUIIO-
BOT'O JITOPUTMY, SIKUW O BU3HAUaB, SIK caMe 1 B IKOMY MOPSIKY OpTraHd YIpaB-
JHHS IUBUIHPHOTO 3aXHUCTy 3000B’s3aH1 HajaBaTH 1H(GoOpMaIlito. 3 0JHOTO OOKY,
1€ JI03BOJISIE OPTaHy JIeP>KaBHOI BJIAJIU CAMOCTIHHO OOMpPATH THUM B3a€EMUH 3 TPO-
MaJICHKICTIO: BHITYCKAaTH 1 PO3MOBCIOKYBaTH 1H(OpMaIliifHi Or0JIeTeHI, MPOBO-
JUTH TIpec-KoH(epeHIrii a0o OpudiHTu, OpraHizoByBaTH IHTEPB 10 3 (HaXIBISIMU Y
BIZIMOBIHIN cepi Tomo [2].

3 inmoro 00Ky, edeKTUBHA OpraHizailis iHPOPMYBaHHS MPO HAI3BUYAIHI
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cuTyanii nependavae npopiIakKTUKy BUHUKHEHHS Ta PO3MOBCIOIXKEHHS MaCOBUX
HETaTUBHUX PEaKIliil cepes] HaceleHHs (TaHIYHI MPOsIBHU), CIipusie 1HHOPMOBAHO-
CTi TPOMAJCHKOCTI MIOA0 TMepediry mporecy JiKBiaIii HACTiAKIB HaA3BHUAWHOT
CHUTYallli, a TAKOX MPOTHJIl€ BUHUKHEHHIO 4yTOK [3]. B Takomy acmekri € Hara-
JHHOIO TIOTpeba y CTBOPEHHI MPABOBOTO MEXaHI3My, /e O 3aKpIilUTIOBaBCS MOPS-
JIOK TI0/1a4i OTIEPAaTUBHOI Ta JOCTOBIpHOI iHGOpMAIIil Mpo HAA3BUYAKHI CUTYaIlil
Ta BU3HAYAJIMCA O MOBHOBAKCHHS Ta BIAMOBIJAIBHICTH MOCATOBUX OCIO 3a 10-
TPUMaHHS TIPUHIIUITY TIACHOCTI, TPO30POCTi, BUIBHOTO OTPUMAHHSI Ta MOITUPEH-
Hs1 yO1i4HOT iH(pOpMAIliT PO CTaH HUBLILHOTO 3aXHUCTY.

[TpaBoBOIO OCHOBOIO TpOBENEHHS eBakyallii € Kojgekc nuBUIBHOTO 3aXHC-
Ty, noctaHoBa Kab6inery MinictpiB Ykpainu Big 30 xoBTtHa 2013 poky Ne 841
«IIpo 3atBepmxenns [lopsaky nmpoBeAeHHS eBakyallii y pa3i 3arpo3u BUHUKHCH-
Hs a00 BUHUKHEHHS HAJ3BUYAMHNX CUTYyaIllii», MeToInKa TUTaHyBaHHSI 3aX0/IiB 3
eBakyauii (Hakaz MBC VYkpainu Big 10.07.2017 Ne 579), a Takox Bigomui HOp-
MU, 110 PETrYJIO0Th AISIBHICTh CUJI 1 (POPMYBaHb, sIKI MOXKYThb 3aJy4alOThCs J0
MIPOBE/ICHHS €BaKyailii. AHAJIOTIYHO, YKPUTTS HACENEHHS Yy 3aXHCHHUX CITOpYyIax
Ta 3aXOAH 1HXEHEPHOTO 3aXUCTy PETYIIOIOTHCS SIK TOJOKEHHIMH 3aKOHIB, TaK 1
[JIOI0 HU3KOKO MiJ3aKOHHUX akTiB. [IuTaHHs paaiaitHOTO 1 XIMIYHOTO 3aXHUCTY
kpiMm Kozgekcy Takox 0a3yroThbCsl Ha IIMPOKOMY KOJII 1HCTPYKIIIH, MOJIOKEHb Ta
PErJIaMEeHTIB, 1110 PETYJIIOI0Th BUMOTH O€3IEeKH MPU BUKOPUCTAHHI MpalliBHUKAMU
3ac001B 1HAMBIAYaIBHOTO 3aXKCTY, MpaBuja iXx BUOOPY Ta 3aCTOCYBAaHHS, MOpSI-
JIOK 1 Cy0’€KTIB IIUBLILHOTO 3aXUCTY Y pa3l BUABJICHHS Pa/llOAaKTUBHUX, XIM1Y-
HUX Ta AJIEPHUX MaTepiajiB TOMIO.

CydacHuil cTaH MEIMYHOTr0, O10JIOTIYHOTO 3aXHUCTY Ta 3a0e3MeyYeHHs CaHi-
TapHO-EMIJIEMIYHOTO 0J1aronoiydusi HaceJICHHs BUKJIMKA€E HEaOUsKEe 3aHETOKO-
€HHSI B CYCIUIBCTBI Yy 3B 513Ky 3 nomupenasM COVID-19, skuit Oyno odimiitHo
BIJIHECEHO 710 0c0o0IMBO HeOe3neuHux iHdekmiitaux xBopod (Hakaz MO3 Ykpai-
HU Bix 25.02.2020 p. Ne521). 3 meToro 610JI0T1YHOTO 3aXUCTY HACEJICHHS 3aKOHO-
JABCTBO Tiependayae 3ampoBaPKeHHS 00OMEKYBAIBHUX MPOTUETIIIEMIYHUX 3aX0-
niB, oOcepralli Ta kapantuny (ct. 37 Koaekcy HUBIIBHOTO 3aXUCTy YKpaiHM).
3akoH Ykpainu «[Ipo 3axuct HaceneHHs Bia 1HPEKIIHHUX XBOPOO» BU3HAUYAE
0oOMeXyBaJIbHI MPOTHEMIAEMIYHI 3aX0/IU SIK MEIMKO-CaHITapHi, TaK 1 aAMIHICTpa-
THBHI 3aXO0/IH, 10 3A1MCHIOIOTHCS B MEXaX OCEPeaKy 1H(PEKIIHHOT XBOpoOH 3 Me-
TOIO 3aroOiranHs i nmomupeHHto. BriM, micns peopranizaiii Jlep:kaBHoi caHiTa-
PHO-€MIIEMIYHOI CITy>K0M YKpaiHu icCHye HarajibHa notpeda y BHECEHHI 3MiH, 30-
KpeMa, 10 3akoHiB Ykpainu «lIpo 3abe3nedeHHs] CaHITapHOTO Ta €IiJIEMIYHOTO
Omaromonyudst HaceleHHs» Ta «IIpo 3axucT HaceleHHS BiJ 1HGEKIIHHUX XBO-
poO», siKi ycyHynu 6 KO3l Ta MpOTaJIMHU, a TAKOXK J03BOJIMIN O eEeKTUBHO Bi-
ITIOBIIaTH HAa BUKJIMKH CHOTOACHHS [4].

TakuM 4UHOM, MIXK PIBHEM 3aXHUIIEHOCTI TPOMAJISH BiJl HAJA3BUYAMHUX CH-
Tyalllii Ta MPaBOBUM 3a0€3MEUYCHHSIM 3aXO0J1B IIUBUILHOTO 3aXUCTY ICHYE TpsiMa
3anexHICTh. OCKIIbKA MacIITaOHICTh HEFAaTUBHOT'O BIUIMBY HA/I3BUYAHUX CUTY-
alii Ipu CIIOHTAHHOCTI iX PO3BUTKY 1 HalyacTille HernepeadauyBaHOCTI HACII-
KiB nependayae 000B’A3KOBY HasIBHICTh 3aBYACHO PO3POOJIEHUX JIETITUMHUX aj-
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TOPUTMIB JII MIHICTEPCTB Ta 1HIIUX LIEHTPAIBHUX 1 MICIIEBUX OpPraHiB BUKOHAB-
40i BJIaJH, OpraHiB MICLEBOT0 CaMOBPSIYBAaHHS, MIANOPAIKOBAHUX iM CHII 1 3a-
co0iB y c(epi 3amobiraHHs Ta pearyBaHHs Ha HaJ3BUYaiiHI CUTYaIli.
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Peanizartiiro nepkaBHOI MOMITHKH y cPepi MUBIILHOTO 3aXUCTy 3a0e3nedye
€IMHA JIep’)KaBHA CHCTEMa IUBUILHOTO 3aXUCTy, MPUUOMY O€3MocepeiHeE KepiB-
HUIITBO ii JISJIBHICTIO 3JIIMCHIOETBCS JlepkaBHOIO CITy»K0010 YKpaiHU 3 MUTaHb
Haa3BuuaiHux cutyarii (JJCHC). ¥V 3B’s3Ky 3 MM, Ha ChOTO/IHI BEJIMKa yBara
npuauisierbes pepopmyBanHio JICHC, mera sikoro — 3a0e3ne4eHHs HaJIEKHOTO
piBHS O€3MeKH KUTTEIISIIBHOCTI HACEJICHHs, MOTro 3aXHCTY BiJ HAJI3BUYAMHHUX
CUTYaIlll, MOXKEX Ta 1HIIMX HeOe3NMmeyHuXx mojii. 3Hauna ypara y Crtparerii pe-
dbopmyBannss  cuctemu JICHC  mpuainserbcsi  3aCTOCYBaHHIO — PU3HK-
OPIEHTOBAHOTO MIAXOY JJIs I1JBHIICHHS PiBHSA OC3MEKU KUTTEMISILHOCTI Hace-
JIeHHs1, Horo 3axucTy Bija Haja3Bu4aiiHux cutyaiiil (HC) Ta HeGe3neyHux momii,
OCKIJIbKH PU3UK € 00’ €KTUBHUM IMOKAa3HUKOM, SIKUH XapaKTepU3ye BEIUUYUHY I10-
TEHIIAHOT HEeOe3MeKu JJI JIt0JIel, MaTeplalbHUX IIIHHOCTEHW Ta HABKOJIUIITHBOTO
CEPENIOBHUIIA, a TAKOXK XapaKTepU3ye HACIIKA HAJA3BUYAHHUX CUTYyaIlill Ta HeOe-
3MeYHux nmoiaii. He3Bakaroun Ha TEHACHINIO 10 3HMXKEHHS 3arajibHOi KIJTBKOCTI
HC B VkpaiHi, NpoTSIroM OCTaHHIX POKIB CIOCTEPITa€ThCS 3pOCTAaHHS HETATHB-
HUX HachiakiB [1, 2], a came, KUIBKOCTI 3aru0juX Ta BEJIMYMHH MaTepiadbHUX
30uTkiB (mpotsarom I miBpiuust 2018 poky KuUIbKIiCTh 3aru6yiux 3pocia Ha 13,3%, a
BEJMYMHA MaTepialbHUX 30UTKIB — Ha 73,6% y MOPIBHSIHHI 3 aHAJIOTIYHUM Tepi-
onoM 2017 poky). Illo crocyerbest HC TeXHOr€HHOT0O XapakTepy, TO X KUIbKICTh
TaKOX Ma€ TeHJAEHIIII0 A0 3MeHIIeHHs (mpoTsaroM I miBpiyust 2018 poKy KiIbKICTh
HC TexnorenHoro xapaktepy 3meHIuiaach Ha 27,3% y MOpiBHSIHHI 3 aHAJIOT1Y-
HuUM niepiogom 2017 poky), ajie pu LbOMY KUIbKICTh TAKUX HEOE3MEYHUX MO,
AK MOXKEX1, aBapii Ta KaTacTpo(Pu Ha TPAHCIOPTI MAIOTh TEHJICHLIIIO IO 3pOCTaH-
Hsl, IPUYOMY 3HAUEHHS PU3MKIB 3a3HAUYECHUX HEOE3NMEeYHUX MOJ1N MEepPEeBUIIYIOTh
TPaHUYHO JOMyCTHMHHM piBeHb. Came TOMy, pPO3MIIICHHS ONEPaTUBHO-
pPATYBaIbHUX MIAPO3ILIIB MOTPIOHO POOUTH 3 ypaxXyBaHHSAM PIBHS PU3HUKY Ha[-
3BUYAHUX CUTYaIlll, B TOMY YHCIII MTOKEKXK.

OrnepaTUBHO-PATYBAJIbHI MIAPO3LIA MAIOTh 000B’SI3KOBO CTBOPIOBATUCH B
00’ eJHAaHUX TEPUTOPIATBHUX TPpoMaaax (HACEIEHUX IMyHKTax), U0 HajlexXaTb 00-
JACTl MEePETUHY BUI3/IB OMEPATUBHO-PATYBAIBHUX MIAPO3LIIB 3 00JacTel mpio-
pUTETY (3 ypaxyBaHHSIM MaKCHUMaJbHOTO PO3PAaXyHKOBOTO MOXKEKHOTO PU3UKY).
[Ipu 1pOMy BpaxoOBYIOTbCS palilOHU BUI3AY ICHYIOUMX ONEPATUBHO-PATYBAIBHUX
IipO3UTIB Ta 0OMEXKEHI peCypCcH Ha CTBOPEHHS BIMOBIHUX IM1IPO3LTIB.



MiXHapoAHa HAyKOBO-NpaKTUYHA KOHpepeHLUin

1. BuznaueHHst pailoHiB BUi3/ly ICHYIOUMX OIEPaTUBHO-PSTYBAJIbHUX
I11pO3/1LIIB.

Y

2. Bu3HaueHHs KiIbKOCTI HOBUX ONEPAaTHBHO-PATYBAIBHUX MIiAPO3/1iTiB
BUXO/ISIYM 3 HASIBHUX PECYPCIB.

y
3. Busnauennst oGuiacteil npuiycTUMmUX po3millieHb (He Hajlexkarb pailoHam
BUI3y ICHYIOYMX HIJPO31TIiB) HOBUX ONEPATUBHO-PATYBAIbHUX MIIPO3ALTIB, B
paiioHax BUI3/Ly sSIKUX Oy/lyTh 3HAXOJUTHCH 2 Ta OUIbLIE MOTEHLIHHO
HeOe3neyHnx 06’ exTiB Ta/ab0 00’ €KTIB MiABUILEHOT HEOE3MEKH.

A

4. Po3mo/iisi HOBUX OTEPATUBHO-PITYBAIBHUX MiPO3/ILIIB 110 00’ €HAHUM
TEpPUTOpIAIbHUM IpoMajiaM y BU3HaueHUX obnactsx. [ToOynoBa paiioHis BUi3Ly
JIaHUX MIAPO3/LTiB.

5. BusHaueHHsl NZIMHOKHHHU 00’ €IHAHUX TEPUTOPIAILHUX I'POMaJL, sIKi HE
HaJIeKaTh NOOYA0BAHUM pailoHaM BHI3/ly ONEpPaTUBHO-PATYBAIbHUX
I1IPO3ALIIB (32 HASIBHOCTI MIJAPO3/ALIIB, [UIsl SIKHX HE BU3HAYCHI MicLs
pO3TallyBaHHS).

A
6. Po3noziin HOBUX OnepaTuBHO-PATYBAIBHHUX MIAPO3ALTIB, A0S SAKHX HE
BM3HAUYEH1 MICLSl pO3TALIYBaHHS, 110 MIJAMHOXKHHI 00’ €IHAHUX TEPUTOPIATBHUX
rpomaz. Budip Taxkoro Bapianty po3noainy, skuii 3ade3neuye MiHIMyM HiJIbOBOT
(hyHKIIiT.

Puc. 1. CtpykTypHO-JIOTiYHa cXeMa

Crnin BIAZHAYMTH, IO Yy PO3POOJIEHIN CTPYKTYpHO-JIOTIUHIN cxeMi (pucy-
HOK 1) € eram, 110 OB’ sI3aHUM 3 BUSHAUYCHHSM PailOHIB BUI3y ICHYIOUMX Orepa-
TUBHO-PATYBAIBHUX T1IPO3LIIB.

Takum 4yuHOM, OYyJI0 PO3POOJIEHO CTPYKTYPHO-JIOTIYHI CXEMHU AJIA pealti3a-
1111 ICHYIOUMX PalOHIB BUI3y ONEPATUBHO-PATYBAIBHUX IMIIPO3ALTIB Ta 0OMExe-
HUX PECYPCIB Ha CTBOPEHHS JaHUX MIAPO3ALTIB. 3a3HAYCHI CTPYKTYPHO-JIOT14HI
CXEMH J03BOJISIIOTh 3M1MCHUTH Pi3HI BUAU PO3MOJLTY ONEPATUBHO-PATYBAIBHHUX
MIIPO3AUIIB 3 ypaxyBaHHSIM IHTETPAIbHOTO PU3UKY HAJ3BUYANHUX CUTYaIlll Ta
HeOe3MeyHuX MO/, a 0JIepKaHl OLIHKU CKJIAAHOCTI JO3BOJISIIOTh BUSHAUUTHU Ki-
JBKICTh BaplaHTIB PO3MOALTY MIAPO3MALIIB, SIKI HEOOXIIHO MPOAHANI3ZYBAaTH IS
3HAXOKEHHSI €KCTPEMYMY IIJTLOBOT (PYHKITI].

JITEPATYPA
1. AHamITUYHHM OTJISIT CTaHy TEXHOTEHHOI Ta IPUPOAHOI Oe3MeKu B YKpa-
ini 3a 2017 pik. 'maBa 1. URL:
https://undicz.dsns.gov.ua/files/ Ananitnuanii%20ornsa1/2017/Glava_|_2017.pdf.
2. AHaNITUYHUH OTJISi] CTaHy TEXHOTEHHOT Ta MPUPOIHOT Oe3neku B YKpa-
ini 3a 2018 pik. 'maBa 5. URL
https://undicz.dsns.gov.ua/files/ Ananitnunnii%200rnsa1/2018/5_yactuna.pdf
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HAYKOBO-TEOPETHYHI HIJIXOU 10 IOBYJIOBHA
OPT'AHIBALINHOI CTPYKTYPHU JEPKABHOI CUCTEMH
IIUBLJIBHOI'O 3AXUCTY
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Hayionanvuuu ynieepcumem yusinbrHoco saxucmy Ykpainu, Xapkis, Ykpaina

AHaJ3 IIsUTbHOCTI ICHYIOUOi CUCTEMHM ITUBUIBHOTO 3aXKCTY, 32 OCTaHHI PO-
KM, CBITYUTDH MPO i1 HEJOCKOHAIICTh Ta 0OMEXEHY TOTOBHICTh /10 €(PEKTUBHOTO
pearyBaHHS Ha HasiBHI 3arpo3u TEXHOTCHHOTO, MMPUPOTHOTO Ta BOEHHOTO Xapak-
Tepy. Y 3B’S3Ky 3 ITUM 3’SBHJIACS HaraJibHa motpeda B pedopMyBaHHI CHCTEMHU
IIMBUIBHOTO 3aXKMCTY BEJIMKE 3HAYCHHS B SIKOMY BiIBOJUTHCS MOOYIOBI OpraHi3a-
HIMHOI CTPYKTYpu €IMHOI Aep:kaBHOI cucTeMu IuBUIBLHOTO 3axucty (€CL3),
oo nepeadayae TOTPUMAHHS OCHOBHHUX BUMOTI Ta ypaxyBaHHsS OOCTaBUH, SIKI
CIIOHYKAIOTh JI0 TPOBEJACHHS 3MiH.

Omxe, pu 1oOyI0BI HOBOI a00 y/TIOCKOHAJIEHHI ICHYIOUOi KOHpIirypartii iep-
YKaBHOI CHCTEMH ITUBIIPHOTO 3aXHUCTY CIiJl BUXOIUTH 3 HASBHOCTI 3arajlbHOBIIOMMX
O3HAaK, SIK1 XapaKTepU3yIOTh OpraHi3alliiiHy CTpYKTypy YIpaBJIiHHS, a CaMe:

- HasIBHICTB ITLI1;

- HasIBHICTh CUCTEMO YTBOPIOIOYMX €JIEMEHTIB ( OpraHiB yIpaBIiHHSA);

- HAsIBHICTh KOOPJAMHYIOUOTO LEHTPY, KU 3a0e3rneuye piBHOBAry Ta CTa-
OLITBHICTH CHCTEMU;

- CaMOPETYJIIOBAaHHS, SIKE 3a0€3MeUyEThCS KOOPANHYIOUUM IIEHTPOM Ha OC-
HOBI1 HasiBHOI 1H(OpMaIlii;

- oprasizalliiiHa KyJbTypa sika 3aCHOBaHa Ha HOpMax Ipasa.

Jlami ciij 3a3Ha4YUTH, IO OCHOBOKO OpPraHI3aliiHOI CTPYKTYPH YIpPaBIIIHHS
€ HasIBHICTb Cy0’€KTa 1 00’€KTa yIpaBIiHHA .

B uutomy cy0’extamu yrpaBiiHHS y cepi muBLibHOTO 3axucty (L[3) Bucty-
MaOTh MOCTIMHO JIIF0Yl OPraHyd YHpaBIIHHS LUBUIBHOTO 3aXUCTY, 10 OBHOBAKEHb
SIKMX HaJIS)KaTh MUTAHHS OopraHizaliii ta 3aiicHeHHs 3axoiB 113, a came [2]:

Ha Jiep>)kaBHOMY piBHI - Kabinetr MiHicTpiB YKpainu, sikuii 371HCHIOE Kepi-
BaunTBO €JICII3, ICHC, a TakoX LIEHTpaJibHI OpraHW BHUKOHABYOI BIIAIH, IO
CTBOPIOIOTH (DYHKITIOHAIBHI MIACUCTEMH, Ta IMIAPO3AUIM 3 MUTaHb IHUBIILHOTO
3aXMCTY Yy CKJIaJl iX armaparis;

Ha perioHaJibHOMY piBHI - Paga minicTpiB ABToHOMHOI Pecny6niku Kpuwm,
obnacHi, KniBcbka Ta CeBacTonobChka MICBKI JIepKaAMIHICTpaIlii, mapo3aia 3
MATaHb IUBUTFHOTO 3aXUCTY, K1 YTBOPIOIOTHCS y 1X CKJIaJi, TEPUTOpiaJIbHI Opra-
uu JICHC;

Ha MICIIEBOMY PiBHI — paiioHHi, paiionHi y MM. KueBi Ta CeBacToriosi aepkai-
MIHICTpaIlil, BAKOHABYI OpraHu MICHKHX (MICT pecmyOJiikaHChKoro ABTOHOMHOT Pec-
myOmiku Kpum, MicT 0065acHOTO 1 pailoHHOTO 3HAYEHHSI) Pajl, MiAPO3AUIH 3 TTUTAHb
IIUBUILHOTO 3aXHUCTY, SIKI YTBOPIOIOTHCS Y 1X CKJIA/Ii, BAKOHABYI OPTaHU CEJIMIIHUX Ta
CUTECHKHX paji, miapo3aim Tepuropiasaux opradis JJCHC.
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3a3HaueHi Cy0’€KTH YHpaBIIHHS BIIPI3HSAIOTHCS OAMH BiJ OAHOTO (opMamu
noOy/I0BY, BJIQJHUMHU TMOBHOBOKEHHSIMH, CTYICHSM BiIOBIIAIBHOCTI, TIO€THAHHS
TIPUHITAITIB €TMHOHAYAITBHOCTI Ta KOJIETIATbHOCTI, BUOIPHICTIO 200 TPHU3HAYECHHIM Ha
nocay, popMamu 1 Metonamu podotu. KoxxHuit cy0’eKT yrpaBiiHHS, SIKUH 3aiiMae
BI/INOBIJTHE TIOJIOXKEHHS B iepapXxii opranizaiiinoi crpyktypu €J1CL3 noBuHeH matu
YiTKO BU3HA4YEH1 00OB’SI3KH, MpaBa 1 Mipy BIAMOBIIATEHOCTI, SKI BU3HAYAIOTHCS BiJI-
TMOBITHUMH HOPMAaTHBHO — ITPABOBUMH aKTamH [ 1, 2]:

Cy0’exT ympaBimiHHS BKJIIOYa€E B ce0C¢ IHCTUTYIIOHAIBHY CKJIQIOBY. Y Ha-
oMy BHUTIAAKY, 3 METOI peamzarii ¢yHKIi gepxkasu y chepi 113, mepkaBoro
YTBOPEHUH, B YCTAHOBJICHOMY TOPSIIKY, IIEHTPAIBHUNA OpPraH BUKOHABYOi BIIAJIH
Ha SIKAW TIOKJIAJAEThCS 3aBIaHHS 3 peasizallii epKaBHOI MOMITUKH y chepi MuBi-
apHOTO 3axucty, To0To JICHC Ykpainu, skomy neneryroThes, Bij imeHi Kabinery
MinicTpiB YKpainu, IOBHOBXKEHHS 1O Oe3rocepeaaboMy kepiBHUITBY €JICLI3.

3 orsAay Ha 3a3HaveHe, B KOHIEINIl pedopmyBanHi cuctemu 113, nmuran-
HaM BusHaueHHs crarycy JJCHC Vkpainu, nmepepo3nojily MOBHOBaXKEHb MiX
OpraHaMH YIIPaBJIHHS YCIX PIBHIB, BU3HAUEHHS CTYIMEHS iX BiAMOBIIAIBHOCTI
MOBUHHA OyTH IpHUIlJIEHAa 0COOIMBA yBara, y TOMY YHCJl 3 ypaXyBaHHSIM IIPOBE-
JIeHHSI B YKpaiHi aAMIHICTPAaTUBHO — TEPUTOPIAIbHOI peopMu CpsIMOBAHOI Ha
3MiHY KOH(Irypalii opraHiB BUKOHaBYO1 BJIaJIM Ta 1X JE€LEHTpaIi3alito.

VYrpaBniHCHKIM BIUIUB Cy0’€KT YIPaBIiHHS, BIAMOBIIHO J0 CBOIX (DYHKIIIH
1 MOBHOBaXKEHbB, 3/1MCHIOE BIITHOCHO BU3HAYEHOTO 00’ €KTY ynpaBiiHHSA. MiX HU-
MU TIOBMHHI OyTHM BCTAHOBJICHI YITKI OpraHizaiiiiHi BifHOmIeHHS. [Ipu 1mpomy,
00’€KTH yTpaBIIiHHS MMOBUHHI aICKBaTHO CIIPUHAMATH YNPaBIiHCHKUHN BIUIUB, Ma-
TH YITKI OpraHi3alliiHi BIJHOIIEHHS 3 Cy0’€KTOM YINpaBIIHHA Ta MaTd 3 HUM
CTIMKI KaHAJIH 3B SI3KY.

B minomy, onoBnena opranizaiiiina ctpykrypa €J1CL3 noBunHa 3a0e3me-
qyBaTH:

- 30a1aHCOBAHICTh IIJICH YCIX HM)KYECTOSIINX JAHOK 3 IUISIMH BUILECTOS-
IIOTO PIBHS YIPABIIHHS,

- KOMIUIEKCHICTh BUKOHAHHS (DYHKIIA YIpaBIiHHS BIIHOCHO MOCTaBJICHOI
I1JT1 SIK 110 TOPU30HTAII TaK 1 IO BEPTUKAJIL,

- paIlioOHAJIbHUN PO3MOJIT MOBHOBAXKEHb MK yCiMa JIaHKaMU Ta PIBHSAMU
yIIpaBJIiHHS;

- MIOBHOTY BIJMOBIJAIBHOCTI KOKHOTO OpraHy YIpPaBJiHHA 3a JOCATHEHHS
ITOCTaBJICHOI Iepel HUM IIUT Ta TIOKJIaJeHl Ha HhOro (PyHKIIII.

JIITEPATYPA
1. Konekc muBinpHOTO 3axucty Ykpainu Big 2.10.2012 p. Ne 5403-VI. Ku-
iB: Bimomocti BepxoBuoi Pagu (BBP), 2013, Ne 34-35, — C. 458.
2. Ilpo 3arBepmxenns [lomoxkeHHs PO €IUHY JEp)KaBHY CUCTEMY IMBLIb-
Horo 3axucty. [loctanoBa Kabinery MinictpiB Ykpainu Big 16.01.2014 p.Nell.
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[OJI0 MPOBJEM PEAJII3AILLIT 3AXO/IB LIUBLJILHOI'O 3AXUCTY
TA HJISXIB IX BUPIIIEHHSA
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3axuCT HACENICHHS 1 TEPUTOPI YKpaiHu BiJ HACTIIKIB HA3BUYAHHIX CHUTYa-
it (HC) 3ailicHIOEThCS IIUTSIXOM TJIaHYBaHHSI Ta OpraHi3allii BAKOHAHHS psTy CIelli-
TFHUX 3aXO/IiB, CIIPSIMOBAHMX HA 3aro0iranHs a00 MaKCUMAITbHE 3HMKEHHST MOYKITH-
BOCTI Ypa)KEHHsI HaCEeJICHHS 1 TEPUTOPIi. 3MIMCHEHHS IIMX 3aXO0/IB Mepeadadae CTBO-
PEHHs HEOOXIJTHUX YMOB JUISl 30€pEeXKEeHHS KUTTA Ta 370poB s moauau B HC TexHo-
T€HHOTO, TPUPOHOTO XapaKTePy Ta Y BUIMAIKY BOEHHHX 3arpo3.

Cepen IpiOpUTETHUX € 3aXO0JIU 3 OIMOBIIICHHS Ta 1HPOPMYBaHHSI HACEJICH-
Hs, YKPUTTS HACEJICHHS Y 3aXUCHUX CIOpYJax Ta eBakyarlii. Pasom 3 mum icHye
OaraTo TpyAHOILIB 1 TpoOJieM 3 peaii3allii 3a3Ha4YeHUX 3aXO0JiB SIKI MOTPEOYIOTh
CBOT'O BHUPILIEHHS a caMe:

[lo OmoBIilIEHHIO HACENCHHSI MPOOJIEMHUM NUTAHHSIM € TEXHIYHUW CTaH
CaMHUX CHCTEM OTOBIIIEHHS Ta HEBIAMOBIAHICTH iX BUMOram cydacHocTi. Haii-
O1IBII sICKpaBo 111 TpoOaeMu BukIIaneHl B KoHieniiii po3BUTKY Ta TEXHIYHOT MO-
JepHi3alii CHCTEMHU IICHTPATI30BAaHOTO OTOBIMICHHS MPO 3arpo3y BHHUKHEHHS
a00 BUHMKHEHHS HaJ3BUYalHUX cuTyalliil [1] B gKiif 3a3HaY€HO, 1110 ICHYI0Ya CH-
cTema omnoBiieHHs cTBopeHa B 70-80-x pokax MUHYJIOTO CTOJITTS 32 KOMaH/IHO-
CUTHAJIBHAM TIPUHITAIIOM B YMOBax TJI00aJbHOTO BOEHHOTO MPOTHCTOSHHS Ta
OpIEHTOBAHA Ha JOBEJCHHS CUTHAIIB OMOBIIIAHHS JIMIIIC B 0COOIMBHIM nepioa. Ha
JaHWH Yac CHCTeMa OIOBIIICHHS HE BIJMOBIIAE Cy9aCHUM BHMOTaM Ta MOTpedye
rIOOKO1T MOIepHi3arlii.

3 ypaxyBaHHSM CBITOBHX IPAKTHK, CUCTEMa OTOBIIIECHHS Ta 1HHOPMYBaH-
HSl CTaHe OUIBIN HAMIMHOIO Ta €PEKTUBHOIO SIKIIIO BOHA OyJie BIAMOBIIATH HACTY-
THUM BUMOTaM:

1. MakcumanbHO MTOBHE OXOIIJICHHS! HACEJICHHS 3aX0JIaMU 3 OTOBIIICHHS Ta
1H(OpMYBaHHS, HE3AJICIKHO BiJl MICIS PO3TalllyBaHHS KOXKHOI JIFOJIMHU,3a TIPUITY-
CTUMUH Yac.

2. CpOMOXHICTh 31MCHIOBATH MOTY>KHUM TMO3UTUBHUN 1H(POPMAIIHHUMA
BIUITUB HAa HACEJIICHHS Ha OCHOBI KOMIUIEKCHOTO BHMKOPUCTAHHS HAayKOBO-
TEXHIYHHUX JIOCSATHEHb y cdepi iHPopMyBaHHS HACENEHHs, IUISIXOM CTBOPEHHS Ta
BUKOPHUCTAHHS Cy4aCHUX MPOTPaMHKX 3ac00iB Ta MU(PPOBUX TEXHOJIOTIH 3B'SI3KY,
BUKOPUCTAHHS BITYU3HSHOTO Ta 3aKOPJIOHHOTO JTOCBiTY 1H(OOPMAIIHHOTO BILTUBY
Ha JirojeH (y T.4. B paMKax COIiaIbHOI PeKJIaMu), 3aCTOCYBAaHHS PI3HUX METOJIIB
Ta 3ac00iB, B T.4. paaioMOBIeHHS (€(dipHOTO Ta MPOBIAHOTO), TenebaueHHs (edi-
pHOTO, B T.4. CYIyTHHKOBOTO, KaOE€IhbHOT0), CydyaCHHUX 3acC00IB BiIOOpaKeHHS
aynioBi3yasibHOi 1H(MOpMAIi B MICIAX MacoOBOIO MPOKMBAHHS JIIOJICH,
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KOMIT FOTEPHOT TEXHIKH 3 MPOBOJOBUM Ta 0€3MpOBOIOBUM BUXOJ0M B [HTEpHET,
KOMYHIKaTOpiB, 3ac001B MOOUIBHOTO 3B'SA3KY Ta 1HII.

3. MOXJIHMBICTh BUKOPHUCTAaHHS JAHOI CHUCTEMH HE TIIBKU JIs TOmepe-
mxeHHs HaceneHHs mpo HC ta HeGe3neuni mojii,a TakoK HaBYaHHS JiIM y pasi
iX BUHUKHEHHS, ajie 1 Jyist GopMyBaHHS HOPM 1 IIIHHOCTEH roen y chepi Oesme-
KU KUTTEAISUIBHOCTI, 1H(GOpMYBaHHS PO MpaBuiia 0e3MeyHoi MOBEAIHKH, PO3BU-
TKY MOTHBaLIiHOI cepu 3a0e3neyeHHs 0e3nexku, To0To GopMyBaHHS KyJIbTYPH
Oe3meKn KUTTEOISUTBHOCTI HACEJIGHHS I[UISIXOM  31HCHEHHS  KYyJbTypHO-
1H(hOpMaLIHHUX BIUIMBIB.

4. Brucoka HamIWHICTG Ta KUTTE3NATHICTE CAMOI CHUCTEMH OITOBIIIIEHHS Ta
iHhOpMyBaHHS HacelleHHs, 11 MIJACUCTEM Ta €JIEMEHTIB, MOCTIiHAa TOTOBHICTh 0
po0OOTH, MOKIIMBICTh (DYHKITIOHYBAaHHS CHCTEMH HE3aJICKHO BiJ] MOXJIMBHUX IIO-
pYLIEHb y POOOTI CHCTEM €HEPronocTayaHHs Ta 3B'S3KY, a TAKOXK HE3JICKHO Bij
YMOB Cepe/IoBHUIlA, HasBHOCTI Bpaxkarounx (akropis HC.

VYKpUTTS HaceleHHs y 3aXUMCHUX crnopynax. Hapasi, ¢axiBusgMu npomnony-
€THCSI TIEPETIISTHYTH KOHIICTIIIIO YKPUTTS HACENEHHS Y 3aXUCHUX CIOpPYyAax IUBi-
JBHOTO 3aXHUCTy, Kl HacaMIiepes, MOBHHHI OyTH NpHU3HAYEH] JJIA 3aXHCTY BIJ
Bpaxkarouux (hakTopiB 3BUYANHMX 3aCO0IB YPAKEHHS, @ TAKOK MaKCUMAJIbHO Ha-
OJbKeH1 10 Miciis repeOyBaHHs (TPOKUBaAHHS, POOOTH) OCi0, sIK1 MOBUHHI Y HUX
MepexXoByBaTUCh. Sk MoKa3aja MpakTUKa OpraHizallii 3aX1UCTy HACEJICHHS ITi]1 4yac
MIPOBE/ICHHS aHTUTEPOPUCTUYHOI Orepallii, HAMMEHIIl 3aXUIEHUMHU BiJl YpaKeH-
HS € MENIKaHIll 0araTOKBApTUPHHUX >KUTJIOBUX OYJIMHKIB, OCKLJIbKM HACEJICHHS,
SKE MPOKHUBAE B OJHOMOBEPXOBOMY IIPUBATHOMY >KMTIIOBOMY CEKTOPI Ma€ 3MOTy
IIBUJKO YKPUTUCH Y BJIACHUX MOrpedax Ta 1HMIMX 3ariuOJIeHUX MPUMIMICHHSIX,
10 € MAKCUMaJIbHO €(heKTUBHUM Yy pa3l parToBOro o0CTpiy.

HeoOximHicTh opranizaiili yKpUTTS HACEJIEHHS Y 3aXMCHHMX CIOPYJaXx, sKi
po3TarioBaHi Ha BIACTaHi, 10 3a0e3neuye NpuOyTTS 10 HUX HACEJIEHHS BIPO-
IoBX 1 — 2 XB, MATBEPIKYEThCS PE3yJIbTaTAMH BUBUEHHS HAsIBHOTO JOCBIAY
1HO3EMHHUX JIepXkaB, 30KpeMa [3paimto. 3 orsiny Ha e, HalOUIbII e(heKTUBHUM 1
€KOHOMIYHO OOTPYHTOBAHUM € OYJIIBHHUIITBO CHOPYJ MOABIMHHOTO MPU3HAYCHHS.
HaromicTs Ha ChOTOJIHI Y MPOCKTHINM JOKYMEHTAallli HOBOT'O OY/IIBHUIITBA, HACAM-
nepea rpoMajiChKoi 3a0y10BU, 3aXKUCHI CIOpyau a00 1HIII CHOPYAH 1 MPUMIIICH-
HS, B IKMX MOXHA OpPraHi3yBaTy YKPUTTS HACEJICHHSI, BIJCYTHI.

[IMomo eBakyarlii HaceIeHHS BUHUKIIA MOTpeda y po3poOill HOBOi HOpMaTH-
BHO-TIPABOBOi 0a3u 3 3a3HAYEHOTO MUTAHHSA, Y TOMY YMCII CTOCOBHO €BaKyarlii
MIIIPUEMCTB, YCTAHOB, OpPTaHi3alliid, 3 ypaxyBaHHSM JOCBiAY, HAOYTOTO Tij yac
MIPOBE/ICHHS €BaKyallii 13 30HM aHTUTEPOPUCTUYHOI orepartii Ta B 1HIINX 30poii-
HUX KOH(UTIKTaX Ha TEPUTOPII IHIIUX JIepkaB. 30Kpema MmoTpedye ya0CKOHAIICH-
HsI OpraHi3allisi ynpaBJiHHA, OTMOBIIMICHHS i 1HPOPMyBaHHS, TPAHCTIOPTHE 3a0e3-
MIEUCHHsI, PO3MIIIECHHSI Ta CcolllaJibHEe 3a0€3MeUeHHsI PI3HUX KaTeropiii eBakyioBa-
HUX 1 npodeciiiHa MiIroTOBKa KEPiBHUKIB OPraHiB 3 €BaKyallii.

Hanpukian, mono TpaHCcnopTHOTO 3a0e3mneueHHs], HOpMaTHBHO-TTPABOBHM
JIOKYMEHTOM [2] BCTAHOBJICHO, 1110 3a PIIIEHHSM OpraHiB BJIAJH, JJIs1 BUBEJICHHS
YU BUBE3EHHSI OCHOBHOI YaCTHMHHU HACEJICHHS 13 30HU HaJI3BUYaHOI CUTYyaIlli, pa-
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HOHIB MOXXJIUBUX OOMOBHUX il 3aTy4arOThCSl y MOPSAIKY, BCTAHOBIEHOMY 3aKO-
HOM, TPAHCIIOPTHI 3aco0u Cy0’€KTIB TOCMOJApPIOBaHHS, a B pa3i O6e3mocepeaHboi
3arpo3u KUTTIO abo 370pOB’I0 HACENEHHS - YCl HasBHI TPAHCIOPTHI 3aco0H
cy0’€eKTiB rocrnojaproBaHHs Ta rpoMasH. OAHaK ciij 3a3HA4YMTH, 110 Ha Tl COo-
11aJJbHO-€KOHOMIYHUX MEPETBOPEHb B KpaiHi, 3apa3 3/1liCHEHHS NEepeBe3eHb Ha-
CEJICHHS, MiJ Jac peaiizalli 3axo/iB 3 eBaKyallii, € JOCUTh BaXKUM 3aBIaHHSIM.
OcHOBHA MpHUYMHA 1€ PI3KE CKOPOYEHHS KUIBKOCTI JEPKaBHOIO BAHTAXKHOTO 1
MAaCaXUPCHKOTO aBTOTPAHCIIOPTY Ta OJHOYACHE 30UIBIICHHS KOMEPINHHOTO 1
MPUBATHOTO TPAHCIIOPTY 3 OCIAO0JICHHSIM YIIpaBIiHHA 1O BepTHkami. [IpaBoBa oc-
HOBA /ISl 3aJIy4€HHS KOMEPIIHHOrO 1 MPUBATHOTO TPAHCIOPTY JO BUKOHAHHS
€BaK03axo/liB moTpedye meperysany. HeobxigHa po3poOka Ha ypsimioBOMY piBHI
MEXaHI3My OpPraHi30BaHOTO 00'€ JHAHHS TPAHCIMOPTHUX 3ac00iB, a TAKOX 3aCO0IB
PEMOHTY 1 TEXHIYHOTO OOCIyrOBYBaHHS TPAHCIIOPTY Ha aJMiHICTPATUBHUX TEPU-
TOPISIX, HE3AJIEKHO Bl ()OPM BIACHOCTI Ta BIIOMYOI HayekHOCTI. KpiM 3a3Haue-
HOTO, Ha 3aKOHOJIaBUOMY PiBHI HEOOX1THO BU3HAYUTH YITKUIA MOPAJIOK eBaKyalli
MarepiaabHUX 1 KyJIbTYpHUX LIHHOCTEN B OCOOJIMBHI NEPIOJ, 3 BUSHAYCHHSM 3a-
BJIaHb 3 I[LOTO NMUTAHHS OPTaHaM BUKOHABYOI BIIAH.

JITEPATYPA

1. ITpo cxBanenns Konienirii po3BUTKY Ta TEXHIYHOI MOJIEpHI3aIlil CUCTe-
MU IIEHTPAJ130BaHOTO OMOBIIIEHHS MPO 3arpo3y BUHUKHEHHS a00 BUHUKHEHHS
HaJ3BUUalHUX cuTyamii: Posnopsmxenns Kabinery MinicTtpiB Ykpainu Bin
31.01.2018 Ne 43-p.

2. Ilpo 3aTBepKEHHS MOPSIKY MPOBEICHHS €BaKyallii y pasi 3arpo3u BU-
HUKHEHHSI a00 BUHUKHEHHS HAJ[3BUYaHO1 CUTYyaIlli TEXHOT€HHOT'O Ta MPUPOIHO-
ro xapaktepy: [loctanoa Kabinery MinictpiB Ykpainu Big 30.11.2013 Ne 841.
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OCHOBHI ETAIIM MOHITOPUHI'Y PEAJIIBALIIT JEPKABHOI
HOJITUKHA Y COEPI HUBIUIBHOI'O 3AXUCTY

JTawescvka O.1., k.0epoc.ynp., 0oy.
Hayionanenuu ynieepcumem yusinonoeo 3axucmy Yxkpainu, Xapkie, Ykpaina

Ha cboroani MexaHi3Mu yIpaBIliHHSI pU3HKaMH, COPSIMOBaHI Ha 3MEHIICH-
HS X 3Ha4Y€Hb, HE HAOYJIM MIMPOKOTO MPAKTUYHOTO 3aCTOCYBaHHs. Tak, KIIbKICHA
OLIIHKAa PU3HUKIB BUKOPHUCTOBYETHCS JIMILE B OKPEMHUX O0JACTAX, a came i 4Jac
aHayizy Oe3NmeKkd AaTOMHHUX ENeKTPUYHUX CTaHII{, [eKJIapyBaHHsA Oe3neKu
00’exTiB miABHIIEHOI HeOe3neku. PazomM 3 TUM HEIOCKOHAIlI HOPMAaTHBHO-
MPaBOBi, OpraHi3aliifHi Ta TEXHIYHI METOAW YIPABIIHHA PU3UKAMH HE JAIOTh
3MOTH ChOTOJHI JIOCATTH PIBHIB PU3HUKIB, 110 BIAMOBIJAIOTH PIBHSIM €KOHOMIYHO
PO3BUHYTHUX JIEP)KAB.

ToOT0, HEOOX1THO 3aCTOCOBYBATH LIUIICHY CHCTEMY, SIKa O3BOJISIE OTPU-
MyBaTH 3HAHHS NPO OO €KT YNMpaBIIHHS BIAMNOBIIHO A0 MocTaBieHUX wiae. Ta-
KHM THCTpYMEHTapieM B MpOILIEeC] peali3alii AepKaBHOI MOMITUKU y cepi [UBi-
JBHOTO 3aXUCTY € MOHITOPHUHT.

MOHITOPHHT € Ba)KIMBOIO CKJIAJI0BOIO MPOLIECy YNPaBIiHHS CKIAJIHOIO CH-
CTEMOI0, €(DEKTUBHE 31MCHEHHS SIKOTO 3aJE€KHUTh BIJl CIIOCOOIB JTOCIIJIKEHHS pe-
AJIBHOCTI B SIKOCT1 00’ €KTa BIUIUBY.

Came MOHITOPUHI BUCTYMA€ KIIOYOBUM €JIE€MEHTOM Yy (JOpMYyBaHHI Ta pea-
Ji3amii 1ep>KaBHOI MOJITUKH Y c(epl HMBUIBHOTO 3aXUCTY, HEOOXITHUM €JIeMEH-
TOM opranizaiiii €AMHOT 1epKaBHOT CUCTEMH ITUBIIILHOTO 3aXUCTY.

Buxoasuu 3 115010, NUBIILHUN 3aXUCT B acTEKTI (PYHKIIIOHYBaHHS B CHC-
TeMi HaI[lOHAJIBHOI O€3MEeKH TOJIATAE y peati3allii ynpaBiIiHCbKOTO BIUIUBY Yepes
MPU3MY 3aXHUINEHOCTI KUTTEBO BAXKIMBUX THTEPECIB JIOJUHU 1 TPOMAITHUHA, CY-
CHIJIBCTBA 1 JIEp’KaBH, 3a SKOi 3a0€3MEUyIOThCS CTAJIMM PO3BUTOK CYCILIIBLCTBA,
CBOEYACHE BUSBIICHHS, 3aM00ITaHHs 1 HEUTpati3allis peaJbHUX Ta MOTEHIIHHUX
3arpo3 HaIllOHAIBHUM 1HTEpeCcaMm:

— HEBIJIMOBIIHICTh CYYaCHUM BHUKJIMKaM CTaHy €IMHOI JIep»KaBHOI CHUCTe-
MU IIUBUIBHOTO 3aXUCTY, CUJI IIUBLIBHOIO 3aXUCTY, IX TEXHIYHOTO OCHAIICHHS;

—3HaYHE aHTPOIIOI€HHE 1 TEXHOT€HHE MepeBaHTaXEHHs TepUTOpii YKpai-
HU, 3pOCTaHHS PU3WKIB BUHUKHEHHS HA/I3BUYAWHUX CUTYallli TEXHOTEHHOTO Ta
IPUPOJTHOTO XapaKTepy;

— MOTIPIIEHHS TEXHIYHOTO CTaHy TiAPOTEXHIYHUX CHOPYJ KacKaay BOJOC-
XOBHII Ha piyti JHinpo;

— HEMIITPUMAHHSI B HAJIEKHOMY TEXHIYHOMY CTaH1 SJ€pHUX OO’€KTIB Ha
TepuTopii YKpainu;

— HeOe3MeKka TEXHOT€HHOT0, Y TOMY YHCII SAepHOro Ta 0610J0rI4HOrOo, Te-
popu3My.
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Jlst opranizariii MOBHOIIIHHOTO TMPOIIECY YIPaBIiHHSI KEPYIOUOMY OpraHy
HeoOxiHa 1H(OopMaLlis PO 3arpo3u Ta MPo Te, K Y MPAMIi 3aJeKHOCTI Bif 3a-
Ipo3 y MeBHi# cepl CyCHiIbHOTO KUTTS BU3HAYAIOTHCS HAMPSIMU JIeP>KaBHOT T10-
JITUKH 3 TUTaHb HAITIOHAIBHO1 O€31eKkH y chepi MUBUIBHOTO 3aXUCTY:

— 3a0e3neueHHsl €eKTUBHOTO (PYHKIIIOHYBaHHS €IUHOI Jep>KaBHOI CHC-
TEMU [UBLILHOTO 3aXHCTY, OCHAIIICHHS Cy4YaCHUMH BUIAMH TEXHIKH CHJI LIUBLIb-
HOTO 3aXHUCTY;

— BXXHUTTA OpraHizalliiHuX, €KOHOMIYHUX, 1H)KEHEPHO-TEXHIYHUX Ta 1H-
IIMX 3aXOMAIB JJIs 3HIKEHHSI PU3MKIB BUHMKHEHHS HAJ3BHUYAaWHUX CHUTyalldl 10
NPUHAHATHUX PIBHIB.

[Ipouiec yrmpaBiiHHS CUCTEMOIO HaI[lOHAJIBbHOI O€3MeKu rnepeadadae oTpu-
MaHHsI TIOBHOIIIHHOI 1H(popMallii mpo 3arpo3u y MeBHiN cdepi Ta HA OCHOBI i
OMpALIOBAaHHS MPUUHATTS YIPaBIIHCHKUX PIIIEHb, OJHIEI0 3 (HOPMOIO SIKUX €
JepKaBHa MOJIITHKA.

[3 3a3HaueHOro BUILIMBAE, 110 NMUTAHHS LMUBUIBHOTO 3aXHCTYy € OJHHUM 3
HaIpsIMiB MOHITOPUHTY y cdepi HamioHanbHO1 Oe3neku. g €nunoi nepxaBHOT
CUCTEMH LUBLIBHOTO 3aXUCTY PE3YyJIbTaTOM HOro MPOBEACHHS € Jep:KaBHA IOJi-
THKa, siIka (OPMYETHCS Ta Peai3y€eThCsl Y paMKax HalllOHAJIbHOI O€3MeKHu 1 BUKO-
HY€ETbCS CY0’ €KTaMU I11€1 CUCTEMHU.

3nifiCHEHHs] MOHITOPUHTY Ha PIBHI HAIllOHAJIBHOT O€3MEKU Mae HOPMATH B-
HO-TIPABOBE MIAIPYHTS, 1 HOTO 31HCHEHHS € OJHIEI0 3 PYHKIINA YITOBHOBAKEHUX
cy0’ekTiB 3a0e3IeueHHs HallloHAIbHOI Oe3neku. HacTynHuii piBeHb MOHITOPUH-
ry y cdepl HUBIIILHOTO 3aXMCTY BU3HAYAETHCA HEOOXIHICTIO peanizallii QpyHKIi
JepXKaBH, SKa CIPSIMOBaHA HAa 3aXHMCT HACEJICHHS, TEPUTOPi, HABKOJIUIIHHOTO
MPUPOJHOrO CEpeIOBUIIA Ta MailHa B1J HaJA3BUYAWHUX CUTyaLld HUISXOM 3aro-
KAAIMM Y MUPHHI 4ac Ta B 0COOIMBUI NEPIO/I.

3akpimieHa Ha 3aKOHOJIaBYOMY PI1BHI Ki1acuikallisi HaI3BUYAHUX CUTYa-
I[i{ CBIYUTH PO TE, IO MPOBEACHO ITPYHTOBHY HAYKOBO-AOCTIIHY pOOOTY 11010
y3arajibHEHHS IOCBIY NpOTUIIi HeOe3neuHUM (hakTopaM, Ki MatOTh MICIle y pi-
3HUX c(epax cycniabHOTO XUTTS. EQEeKTUBHICTh CUCTEMU HUBIIBHOTO 3aXUCTY
3QJIEKUTH BlJ MOXJIMBOCTEN BIAMOBIIHUX CYO’€KTIB MPOTHO3YyBaTH BaplaHTH poO-
3BUTKY CUTyallli Ha OCHOBI MOHITOPUHIY B3a€MOIIOB’SI3aHMX MOJIM, 10 Xapak-
TEpPU3y€E CTaH OE3MEKH y MEBHIN cepl CyCUTbHOTO KUTTS.

TakuM YMHOM, MOHITOPUHT peani3alii Jep>KaBHOI MOJITUKH Yy cepi UUBI-
JBHOTO 3aXHUCTy MOBMHEH 3A1MCHIOBATHChH Ha PiBHI CyO’€KTIB 3a0€3MeueHHs Ha-
LIOHAIBHOI Oe3neku Ta €AMHOI CUCTEMM LIMBUIBHOTO 3aXMCTY, 3 ypaxyBaHHSIM
0COOIMBOCTEM OpraHizallii Npouecy YHpaBIIHHS SK CUCTEMH B LUIOMY, Tak 1
OKpEMHUX ii eJIEMEHTIB.

JIITEPATYPA
1. IIpo cxBanenns Konneniyi ynpaBiaiHHS pUu3MKaMyd BUHUKHEHHS HAJ3BU-
YailHUX CHUTYyalllil TEXHOI€HHOTOo Ta MPHUPOAHOro Xapakrepy : Po3mopsixeHHs
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KaGinery MinictpiB Ykpainu Binm 22.01.14 p. Ne 37-p. — Pexum noctymy :
http://zakon2.rada.gov.ua/laws/show/37-2014-p

2. Tlpo 3arBepKeHHS TIAaHy 3axo/liB moAo0 peanizamii Konmneniiii ympas-
JHHS PU3UKAMHM BUHUKHEHHS Ha/I3BUYAaWHUX CUTYalliii TEXHOTEHHOTO Ta MPHUPO-
aHoro xapaktepy Ha 2015 — 2020 poxu : Posnopsmxennst Kadinery MiHicTpiB
VYkpainm  Bim  25.03.15 p. Ne 419-p. — Pexum gocrymy
http://zakon0.rada.gov.ua/laws/show/419-2015-p

3. Odiuiiinuii caitt Jlep:xaBHO1 Ci1y>kO1 HAJA3BUYAMHUX CUTYyalii. — Pexxum
JocTyIry : WWW.dsns.gov.ua

4. Ilnan 3axoniB JlepkaBHOi cayOu YKpaiHM 3 HaA3BUYAMHMX CHUTyallil
Ha 2018 pik momo peamnizarii HamionaasHOT cTpaTterii CpusiHHS PO3BUTKY T'PO-
MaJsHCBKOTO cycmiabectBa Ha 2016 — 2020 poxu. — Pexum pgocrymy
http://www.dsns.gov.ua/ua/Elektronni-konsultaciyi-z-gromadskistyu.html
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KJIACHU®DIKAIIISI TPUPOJIHUX TEPUTOPIHN 3 BUKOPUCTAHHSM
MMPOCTOPOBUX XAPAKTEPUCTHUK ITPU BUPILIIEHHI 3AJIAY
MOHITOPHUHI'Y HC

Mansapoe M.B., k.m.n., doyenm, 0oy. xagh.
Xpucmuu B.B., k.m.n., 0oyenm, 3acm. Hay. Kag.
Ilempenko /I.M., cmyoenm
Hayionanvnuu ynieepcumem yusinbroco saxucmy Ykpainu, Xapkis, Ykpaina

[Tpu moniTopunry Haa3Buuaiinux cutyartiiii (HC) 3aBganas 00poOku pesyb-
TaTiB MOXe OyTH TPE/ICTAaBICHE Y BUTJIA/I PO3II3HABAHHS 3MIH Ha 300paKEHHSIX Ha-
BKOJIMIITHBOTO CEpEeIOBHUIIA, Kach]ikallii Ta 3'icyBaHHs MaciITabiB 3MiH, 10 BiA0Y-
JMCS Ha TEPUTOPIi, SIKa KOHTPOJIOETHCA. AJITOPUTMH PO3Ii3HABAHHS 300pa’KEHb MO-
YTb 3BOJUTHUCS JI0 PO3II3HABAHHS OKPEMUX YACTHH 300pa’Ke€HHS Ta iX Kiacu(ikarii
IO THUITY IPUPOAHOI TEPUTOPIi: JIICH, CTENH, MICTa TOLIO.

3a3Buuail e1eMEeHTH Ha 300pa)KeHHI pO3MIIIECHI CKIaJHO Ta XaOoTU4HO. Tomy
JUTSl CTBOPEHHS OLIBIIL MPOCTUX AJITOPUTMIB KJIacu(iKallii, MPOIMOHYETHCS CTEKUTH HE
3a KO)KHUM €JIEMEHTOM 300paKeHHsI OKPEMO, & PO3MIISAATH BIAPA3y BCIO CYKYIHICTb
€JIEMEHTIB, 5Kl B 33/IaHMII MOMEHT Yacy 3aiiMarOTh EBHE MOJIOKEHHS, XapaKTepU3y-
I0YM TIPOCTOPOBY CTPYKTYpPY 300pak€HHsI 3€MHOI IOBEpPXHI, Ta XapaKTepH3yBaTH
CTPYKTYpPY TIOBEPXHI 32 JJOMIOMOI'OI0 METO/IIB (PpaKTAIILHOI TE€OMETPIi, a y SIKOCTI YuC-
JIOBOTO 3HAYEHHS, 110 OMHUCYE MPOCTOPOBI XapaKTEPUCTUKU MPONOHYETHCS BUKOPHC-
TOBYBAaTH 3HAYCHHsI (hpakTaibHOI po3mipHocTi Dy [1].

Jlns knacudikarii TEKCTyp OKPEMUX €JIEMEHTIB 300paKeHHSI MPONOHYETh-
Csl BUKOPUCTOBYBATH aJITOPUTMIYHUN anapat HelpoHHUX Mepex [2]. [Ipu oMy
BUPIIIYIOTHCSl 3aBJIaHHSI YCYHEHHs NEPEHACUYEHHSI HEMPOHHOT MEpEeXi MpH Ha-
BYaHHI 1 TOYHOI (pOpMaILHOT IHTEPIPETALlll BUXIAHOTO CUTHAITY MEPEXI B MPOLIe-
ci kiacudikamii. ¥ 0araTboX IoAaTKax AJis IHTEpIpeTalii BIATYKY HEHPOHHOI
Mepekl BUKOPUCTOBYETHCS anapaT (PyHKI[IOHAJIBHOTO aHaJli3y - OOYMCIEHHS Bij-
CTaHi, MPEJCTABICHOTO BIAMOBIAHOI HOPMOIO, HANPUKIAJ MPU BUKOPUCTAHHI
¢dbpakTaabHOI PO3MIPHOCTI:

||Ri||=J;(Df<i, NECRENE (1)

ne Rj - BiacTaHb MiX €TAJIOHHUM Ta OOYMCIICHUM 3HAYCHHSM; D, - J-¢ eTaJIOHHE
3HaueHHs i-ii HelpoHHOI Mepexi; D, - j-e 0O0UMCIIOBAaJbHE 3HAYEHHS i-i Heil-
POHHOI Mepexi.

BukopuctanHs Takoro npaBuiia MpU MPUHAHATTI PillleHb € €PEKTUBHUM Ye-
pe3 cBoro mpocToTy. [Ipu 11boMy iICHY€ MOXJIHBICTH PO3MIMPUTHA MATEMATHUYHUAN

amapar HEMpOHHUX MEPEX 3a JOTIOMOTOI0 pealtizallii CrenialbHOT HeHpoMepeKe-
BO1 apXiTEKTypH, aJJaliTOBAHOI O 3aCTOCYBaHHS TEOPii MPUMHSTTS PIIIEHb 3 CHUC-
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TEMHOTO aHam3y. Jo po3poOKu OMMCyBaHOTO aITOPUTMY MOXKE OYTH 3aCTOCOBa-
HUW TMIX1A po3moaiuty iH(GOpMaIiifHUX MOTOKIB MK JEKUIbKOMa HEHPOHHUMU
MepekaMu 3 METOI0 BIAXOAY Bif BiIOMOI MpoOJjeMH mepeHacHueHHsT HEHpOHHOT
Mepei MpU HaBYaHHI KUIBKOX PI3HUX THIIB MpH Kiacudikaiii 300paxkeHs [2].
Lls HelipoMepekeBa apXiTEKTypa BKIIOUae B ce0Oe JCKiIbKa HEHPOHHUX MEPEXK,
KOXHa 3 SKUX BUKOHYE 3aBJIaHHSA OOpOOKH TIIBKM OJHOTO KIJIACy MPUPOIHBOI Te-
puTopii (1 K BiAMOBIAHICTD TUIBKH OJTHOMY 3HAUEHHIO €TAJIOHHOI (paKTaTIbHOI
po3mipHocTi). Kokna 3 N HelipoHHuX Mepex Mae P BxoniB i M BuxomniB (puc. 1).
[Tpu upomy M<P, 1o 00ymMOBIIEHO OOMEKEHHSIMU HA IPOAYKTUBHICTh CUCTEMH.
[Iporiec HaBYaHHS OTHOMY €TIEMEHTY 3 HaBYAJIbHOT BUOIPKH BUKOHY€ETHCS TUTBKU
JUI HEHPOHHOI MEpEXi, SIKa BIAMOBIIAE TAHOMY KJIacy MPUPOIHBOI TEPUTOPII.

HeHpo
mepaxsa Ne1 |

HeHpo
| mepemsa NO2 |

HeHpo |
rmepexsaNT M

Puc. 1. 3aranbHa cxeMa cHCTeMHU HeHPOHHOI 00pOOKH

Jlns mepexoay A0 3ajadi CUCTEMHOTO aHali3y Ha OCHOBI OTPMMAaHUX B
mpoiieci poOOTH HEUPOHHUX MEPEXK BEKTOPIB BUXIAHUX JaHUX OYyJIye€TbCs MaT-
PUIIS TPUIHSATTS PillICHb:

D,(00)-D,(00) ... D,(0,j)-D;(0,j) ... D,(0O,M)-D,(0,M)

el e e | @)
D,(i,0)-D(i,0) ...  D;(i,j)-D;(i,j) ... D;(i,M)-D;(i,M)
D,(N,0)-D,;(N,0) ... D,(N,j)-D,(N,j) ... D,(N,M)-D,(M,M)

ne R - maTpuis BiicTaHEe MIXK €TAIOHHUM Ta CIOCTEPEKYBAHUM (OOUYHCICHHUM )
3HayeHHsM D, ; D, (i, j) - j-i ouiKkyBaHWi eTaJOHHE 3HAYCHHs (PPAKTAIBHOI PO3-

A

MIpHOCTI y i-# HelponHiil Mepexi; D (i, j) - j-ii cmocrepexysane (00uuciIeHe)
3HAYEHHS PO3MIPHOCTI Y 1-i HEHPOHHIA Mepexi.

Haenenuii miaxig Moxe OyTH BUKOPUCTAHUM ISl HEUPOMEPEKEBOI Kila-
cuikamii pi3HUX TUIIB MPUPOJHUX TepuTopiid. Ha mepiomy erami pobotu cuc-
TEMH TPOBOJUTHCS TONEpeaHE OOuYuCeHHs (paKkTaIbHOI PO3MIPHOCTI 300pa-
*eHHs a0o Koro yactuHu. [1oTiM 111 0O3HaKK B MEBHOMY MOPSAKY MEepPeAatoThCs B
HEHUPOHHY Mepexy Il o0poOku (HaBuaHHs abo posmizHaBaHHs). Ilepen mona-
YeI0 03HAK Ha BX1Jl MEpeki HEOOX1THO iX 0OpOOUTH TaKUM YMHOM, 100 ITUM TO-
CIPUATH HaKpamiow podoTi Mepexi 1 i1 HaBYaHHS.
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Scientific and technological progress is characterized with an increase in
number of accidents, catastrophes and their destructive effect. Technological ca-
tastrophes have the following frequency or probability: global - 0,02-0,03 per
year; national - 0.05-0.1 per year; local 1-20 per year; object - 10-500 per year.

For the last decade there is almost half of the dead and 40% of victims dur-
ing the disasters of the XX century.

One way out of this situation is to reduce the risks and mitigate the conse-
guences of theemergency situation, which is being solved on the basis of the new
ideology of disaster response and the state strategy of risk management developed
on its basis.

The concept of acceptable and justified risk, sustainable development of the
society is based on the program of prevention and response to the emergency sit-
uation of man-made and natural character.

The concept of acceptable risk is used for rational planning of measures to
ensure people's safety, taking into account social and economic factors. On its ba-
sis provide anthropogenic safety. Acceptable risk is a risk that society can provide
over a certain period of time. The level of acceptable risk is established in the
state by law.

The concept of justifiable risk is acceptable risk that is justified by society.
At the same time, representatives of the society, whose safety at a certain stage of
development of science and technology can not be ensured at the accepted level
(those who implement new technologies with high risk in the interests of society),
receive socio-economic compensation from society.

Reducing the risks and mitigating the consequences of the emergency sit-
uation is a strategic task of the state in ensuring national security.

The legal security has important placeto solve this problem.

Regulation of the law of economic and other activities of people in order to
reduce the risk of emergency can be carried out at three levels:

- firstly, it is the total prohibition of socio-economic activity (people living,
building, functioning of objects, technologies, etc.) in cases where the level of risk is
unacceptably high. For example, in the case of an extremely high risk of natural dis-
asters, to prohibit the resettlement of people directly in flood zones, etc;

- secondly, the permanent restriction of certain types of economic activity
and / or use of special methods of activity in areas where the level of risk is ac-
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ceptable under certain conditions. This means that special organizational, tech-
nical and other measures should be applied to protect people and facilities (spe-
cial protective structures and special structures on radiation, explosive and fire
hazardous objects, the construction of dams and landslides in areas of possible
flooding, strengthening of slopes in areas with increased risk of landslides, etc);

- thirdly, the temporary restriction of residence and economic activity
(temporary evacuation) in certain areas, the level of risk of which is increased due
to violation of security conditions in the process of the said activity. For example,
failures and soil subsidence, destruction of buildings due to unsatisfactory quality
of construction of water supply networks of the city.

It is important to predict and prevent accidents, catastrophes, various un-
stable situations in the natural and man-made spheres to solve the problem of re-
ducing the risk of emergency.

Well-established nationwide monitoring system for predecessors of a natu-
ral disaster, catastrophe is neededfor timely prediction and detection of a danger-
ous natural phenomenon at the stage of its origin.

Methods of forecasting the consequences of the emergency situation by
time can be divided into two groups:

- based on a priori estimates (assumptions) that are obtained with theoreti-
cal models and analogies;

- are based on a posteriori estimates (the consequences of the emergency
situation, which have already happened).

The main purpose of the second stage of the program is realization of in-
vestment projects that aimed at reducing risks and mitigating the consequences of
the emerging industrial and natural phenomena.

The main directions of investing financial resources at the present stage are
follows:

- improvement of the system of monitoring and forecasting of emergency
situation and natural disasters;

- development and introduction of a functional complex of information
provision of management processes in the emergency situation;

- modernization of the automated system of centralized alert the popula-
tion;

- realization of measures to primary life support of the population in the
emergency situation;

- providing the population with means of personal protection and medi-
cines;

- implementation the mobile complexes for assessing the stability and
seismic resistance of buildings and structures;

- improvement of the system of training professional rescuers, staff mem-
bers of state institutions in the structure of specially authorized executive mem-
bers on issues of the Central Committee, the National Security Service and the
safety of the vital functions.

................................................................................................................................................................



MiXHapoAHa HAyKOBO-NpaKTUYHA KOHpepeHLUin

The concept of sustainable development of the country is envisaged taking
into account the consequences of implementing decisions that taken in the eco-
nomic, social and environmental spheres, and providing for the most comprehen-
sive assessment of costs, benefits and risks for the following criteria:

- Nno economic activity can be justified if the benefit, caused by it, can not
cover the losses;

- the environmental damage should be at the lowest level that can be
achieved reasonably with economic and social factors.
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Sk BiJTIoMO, 1111 HEOE3IEKOK PO3YMIIOTHCS SIBUIIIE, MPOLIEC, BIACTUBICTh MaTe-
pii, 110 371aTHI 32 IEBHUX YMOB 3aB/IaBaTy IIKOAW KoMy a0o0 4yomy - HeOyb. [ToHsaTTs
€KOJIOT14HOI HeOe3neKku, npeacTapieHe y mpami M. Xumeko [1], TpakTyeTbes K 3a-
rpo3a MOTIPIICHHS SIKOCTI PUPOTHOTO CEPEAOBUINA, YPAKEHHS JTFOACH, TIOMYJIAIIHN 1
YIPYHOBaHb KUBUX OPraHi3MiB, 110 3yMOBJIEHAa HAsBHICTIO a00 MOTEHLIHHOI MOXK-
JIMBICTIO BAHUKHEHHSI IKIIJIMBUX IPUPOJHUX 1 AHTPONIOT€HHUX YAHHHKIB.

VYkpaiHa crana Ha OUISIX €BPOIHTErpalii, TOMy Ha TEpPUTOPIii AepKaBU Oy-
IyTh JIATH €BPOMEUCHKI HOPMH €KOJIOTTYHOI O€3MeKH JIsl BCIX MiANPUEMCTB. €B-
poneicbkuil 0aHK PEeKOHCTPYKINi Ta po3BUTKY (€BPP) me y 2009 pori y cBoix
PEKOMEHJAIIIX I[0/I0 KEPIBHUIITBA MO €KOJIOTIYHUM Ta COIllaJbHUM MUTAHHSIM
JUISl Tally3eid BUpOOHUIITBA POCIMHHUX OJIiH [2] BKa3ye, 10 cepell MIHIMAIbHOTO
MAKeTy 3aXOJIB IO MOKPAILIEHHIO €KOJIOTIYHOr0 CTaHy MIJIPHEMCTBA NMOBUHHA
000B’s13K0BO OyTH IpOrpaMa MOHITOPHHTY.

OniitHOEKCTpaKIUIiHI 3aBOAM, SK 1 0arato IHIIMX MIANPUEMCTB Xap4yOBOi
MIPOMUCIIOBOCTI, € 00€kTaMM MiABUIIEHOT HeOe3neku [3]. Taki mianpueMcTBa —
MOTEHI[IH1 JIKepesa BIUIMBY HA HABKOJIMIIHE MPUPOJIHE CEPEelOBUUIE: TPYHT,
MOBITPSI, BOAY Ta KUTTS 1 3I0POB’ S JII0JIei. AKe 11 yac BUPOOHMIITBA HA OJIiii-
HOEKCTPAKILIMHOMY 3aBOJIl YTBOPIOETHCS BEJIMKA KUIBKICTh IIKIJJTUBUX PEUOBHUH

(Tabm. 1).

Ta6a. 1. XapakrepucTuka KIiIJIMBUX PEYOBHH, 110 YTBOPIOKOTHCS HA OJilHOEK C-
TPaKUiHHOMY 3aBOAi

HaiimenyBanHs Arperatauii | Knac nebesne- I'pannuHO nomycTuma
pE4YOBUHU CTaH KH KOHIIEHTpAaLlisl y TOBITPi

pob6oyoi 30uu (I'IK; 5) mr/m>

ITun pocnuHHOTO TBEPAUN i 4

MOXOJPKEHHS

Po3unnHMK Ta piauHa, mapa v 100

Horo

napa

IInn mpoty TBEpAUHI Il 4

Copa xaJpLMHO- TBEPAUN i 2

BaHa

Byrnekucnuii ras ra3 0,5% 3 0060B’I3KOBOIO MTPUCYT-
HICTIO KMCHIO He MeH1Ie 20%
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3a pe3yabTaTaMyd MOHITOPUHTY CTaHy ekojoridHoi HeOesmeku Ha [TPAT
«Kponusuunpkuii OE3» BCTaHOBIEHO T'OJIOBHI IMOBIpHI YMHHUKH ii (popmMyBaH-
Hs. J[kepenamu yTBOpeHHs HEOE3MEK AJisi OTOYYIOUOTr0 CepeOBHUIIA Ta JIIOJIEH €
TEXHOJIOT14HE 00MagHaHHs Ta MaTepianin. OCHOBHUM MaTepiajioM, SIKUH BHKOPH-
CTOBYIOTH JUTIsI TIEPEPOOKH Ha OJIIMHOEKCTPAKIIITHOMY 3aBOJ1 € HACIHHS COHSIII-
HuKy. [Ipu mepepoOiii HacIHHS COHSIIHUKY (POPMYIOTBHCS BIIXOIH, IO MOXKYTh
OyTH mKepenoM 3a0pyIHEHHs 3eMeJIbHHX PEecypciB, a caMe: HaciHHA Ta MOro
W1, JTYUINUHHS COHAIIHUKY, Hecreuru(iuyHi MPOMHUCIOBI BiAXOAU, OOTHpabHI
MaTepialiy, BIANpaIbOBaHEe 1HyCTpialbHE MacIo.

[Tpu 3xificHEeHH] TEXHOJOTIYHOI omepallii OYMIIeHHsS Ha cemaparopax Ha-
CIHHSI COHSALITHUKY YTBOPIOETHCA JEKIJbKa BUIB BIIXOIB, SIKI € 3a0pyAHIOBaYa-
MU TPYHTY: CMITTS 3 MiJICUTKA; KPyIHE OpraHiyHe CMITTA (CXin); ApiOHE CMITTA
(miaciB); acmipariiitHi BiIX0I1 3 0CAA0OBUX KaMmep; IMUJ 3 IUKIIOHIB.

OpraHiuyHui MU BUAUISETHCA B OTOYYIOUE CEPEIOBULIE MTPH TPOXOIKEHHI1
HACIHHS 4yepe3 Hopii, Baru, OyHKepH, TBUHTOBI Ta CKpeOKOB1 KOHBEepU. Y 1Iepe-
TYyBaJbHO-BISUZIbHOMY BIJJIUIEHHI POCIMHHHUM MW MOTPAIUIsie B HABKOJIUIIHE Ce-
pEIOBHILE NMPU 3BaXKyBaHHI HACIHHS Ha Barax CTPIYKOBOIO KOHBEEpa, BIIBIIO-
BaHHI HOTO y IIEpeTyBaJbHUX MalINHAX, CEMapaTopax AJsi KOHTPOJIIO JIYIIITUHHS
1 IepeBiI0, HOPISIX, TBUHTOBHX 1 CKPEOKOBI KOHBEEpax, OyHKepax, el1eKTpOMarHi-
THOMY CelapaTopi, BaJIbLIeBUX BepcTaTax. POCIMHHMI W MOXKE YTBOPIOBATHCS
IIPU FPAHYJIALIL IIPOTY.

Excrpakimis o1l po34MHHUKOM 3 MIJTOTOBJIEHOTO KUPHOIO MaTepiaiy Cy-
MIPOBOJIKYETHCSI BUJIIJICHHSIM Y TOBITPSI Ta CTIYHI BOJM TeKCaHy Ta HOTro mMapis.
MicnsgMu BUIJICHHS] HeOe3MEeYHUX PEYOBHH B €KCTPAKI[IHHOMY IEXY €: OTJISIOBI
JIXTapl eKCTPAKTOpa, JIIOKH, J1a3U €KCTPAKTOpa, 3aBaHTaKyBaJIbHUM OyHKep eKc-
TpPaKTOpa, CaJbHUKOBI YIIUIbHEHHS Baja €KCTPAKTOpa, CAIbHUKU MEPErnyCKHUX
KJIAllaHiB 1 MOKA3HUKH PIBHS Marepiaidy B 4aHaX TOCTEpa, CATbHUKU TOJIOBHOTO
Bajia TOCTEpa, CAJIbHUKHM MPUBOIIB LUIIO30BUX 3aTBOPIB, JIAHIIOTOBUI BEpTHKAa-
JHLHUW KOHBEEP /I oAyl MIPOTY Ha TOCTEP, TBUHTOBI Ta CKPeOKOBI KOHBEEPU
JUTSI TPAHCTIOPTYBAHHS MIPOTY 3 TOCTEPA B BIIJIUICHHS TpaHyJIsAIlii, a00 Ha elieBa-
TOp, IUIAMOBUMNAPHUK. IMOBIpHHMHU MICISIMU BUIIAPOBYBAaHHSI PEUOBUHU € Callb-
HUKH PO3YMHHUKOBHX, MICIIETIOBUX 1 IIJIJAMOBUX HACOCIB.

Hebe3neka st BOTHUX pecypciB MPUXOBYETHCS TIPU CKHUIaHHI BiIIPaIho-
BaHOI BOJM B IIEXOBY KaHami3aliro. 3a0pyAHEH! BOJAM Ha 3aBOJIl YTBOPIOIOTHCSA
Py MOKPOMY IIPOTOYJIOBIIIOBAHHI, KOHJICHCAIII] Ta peKyrepallii napu B KOHICH-
catopax. BoHH MICTATh MepeBaXHO >KMPOBI PEUOBUHHU Ta PO3UMHHHUK (TE€KCaH).
Brpara po3urHHMKA 31 CTIYHUMH BOJIaMU €KCTPAKIIHHUX 11€XiB 00YMOBIIOETHCSA
JeSIKOI0 PO3UYMHHICTIO MO0 Y BOJI Ta HACTYITHUM BHHOCOM 3 €MYJIbCIHHUMMU I1a-
paMu CTIYHOI BOJIH.

B armocdepy Moke mOTpanuTy BeMKa KUTbKICTh BYTJIEKHCIIOTO ra3y 3 Mpusi-
MKIB, OYHKEpIB, CUJIOCIB, TTiJ1 4aC BUKOHAHHS POOIT y Cepe/inHI anapariB 1 EMKOCTEH.

Cona xaJbpIIMHOBaHAa BUKOPUCTOBYETHCS NJISl MIPUTOTYBAHHS PO3UUHY IS
MIPOMUBKHU 00JIaITHAHHS.
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ToMy TexXHOreHHO-EKOJIOriyHa Oe3rmeka Ha ONIHHOEKCTPAKIIHUX 3aBOjAaxX
NpY NepepoOIeHH] HACIHHS COHAILIHUKY € Jy’K€ BXKIMBUM YMHHUKOM 30€peKEeHHS
CTaHy HaBKOJIMIIIHROTO CEPEIOBUINA 1 XKHUTTS Joaei. Pesynpratu gocnimkeHHs Mo-
’KYTb BUKOPUCTOBYBATHCS JJIsl YTOUHEHHS IPOTPaMU MOHITOPUHTY JIKEpeN TEXHO-
T€HHO-EKOJIOTTYHOT0 PU3UKY Ha 00’€KTaxX MiIBUIIEHOI HeOe3NeKH, TIaHyBaHHS 3a-
XOJ1B 1 3aC001B MiABUILIEHHS CTIMKOCTI pOOOTH MiIPUEMCTB raty3i, MOmepeHKeHHS
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301IbIICHHS €JIEKTPUYHUX CIIO’KHMBAUIB, 110 OTOYYIOTh HAC Y MOBCAKACH-
HOMY JKUTTI, IPU3BOAUTH JO 3HAYHUX CHEPIeTUYHMX (B 3HAYHOMY CTYIEHI, TEIl-
JIOBHMX) BUTPAT, SIK B OKPEMHUX €JIEMEHTaX LIMX CHOKMBAyiB, TaK 1 B IIUIOMY — y
BCI CHCTEMI €JIEKTpOoCIoXUBaHHs. Lle, B cBOIO uepry, NpU3BOAUThH 10 PI3KOTrO
MIJBUILEHHS TEMIEPaTypH, 110 B OUIBIIOCTI BUMAJAKIB HEraTWUBHO BIUIMBAE Ha
MPOJYKTUBHICTh TAKMX €HEPIeTUYHUX CUCTEM, YUM MPU3BOAMTH JI0 iX Mepeaqac-
HOT BIIMOBH, a B JICSIKUX BUIAJKax — 10 MEPErpiBiB Ta, HABITh, MOXKEXK [1].

Ha cborosHimiHii 1€Hb ICHY€E 1 aKTUBHO 3aCTOCOBYETBCS P MIIXOIB IS
3MEHIIECHHS TEIUIOBOI'O HABAHTAXXEHHS HA CHUCTEMH EJIEKTPOCHOKMBAHHS Ta iX
KOMITOHEHTH. [IpoTe nist 3acTocyBaHHS TaKUX 3aXOJIB € HarajibHa HEOOX1IHICTh
B OIIEPATUBHOMY MOHITOPUHTY PO3MOJLUTY TEMIEpPAaTyp Ta BU3HAUYECHHS 30H iX Iie-
PEBHUIIEHHS MO BC1i MOBEPXHI JTOCHIIKYBAaHUX 00’ €KTIB, 0COOJIMBO TUX, IO Mpa-
LIOIOTh B AMHAMIYHOMY pEXHUMI [2].

TakuM 4MHOM, MTOCTA€ MUTAHHS BU3HAUYCHHS TEMIIEpaTypu MOBEPXHI CHC-
TEMH EJIEKTPOCHOKUBAHHS, IO MICTUTh OKpPEMI €JIEMEHTH, TeMIlepaTypa SKUX
3HAYHO BIJPI3HAETHCS BiJ (POHOBOI TeMIiepaTypu (HaAmpHUKIad, IPOTH XKUBIECHHS
Ha TJII MACUBHOTO PaJiiaTopa CUJIOBOTO €IEKTPUYHOIO MpUCTporo). [Tpu nbomy Ha
TepMorpadiuHOMy 300paXkeHi 11 eJIEMEHTH HEe CIIOCTEPIraloThes yepe3 ix audpa-
KI[iI0 TemIOBUM ()OHOBUM BUIPOMIHIOBaHHAM. L{e cmoTBOproe pe3yiabTaTH MOHI-
TOPUHTY TAKUX €HEPreTUYHUX CHUCTEM Ta HE J03BOJIIE CBOEYACHO BU3HAUYMUTH Ta
3ano0IrTH ii meperpisy.

Tomy moKpallleHHsI PO3AIbHOT 3aTHOCTI TEIJIOBI3IMHUX 3aC001B /Ji1 BU-
3HAYEHHS KPUTHYHUX TEMIEPATYp CUCTEM E€JIEKTPOCHOKMBAHHS € MUTAHHSAM aK-
TyalbHUM.

Y aocKoHaeHHSI TETUIOBI31MHOTO MPUCTPOIO MOJATAJIO Y MOKPAIIeHH] HOTo po-
37IUTBHOI 3aTHOCTI 32 JIOTIOMOTOI0 YIIPOBA/DKEHHSI aBTOMATHYHOI CUCTEMH CKaHy-
BaHHSI, OCHOBHHM €JIEMEHTOM $IKO1 € Herposopa i iHdpauepBororo (1Y) Bumpomi-
HIOBaHHS MaTpuyHa giadparma 3 Biknom [U-mipozopocTti pozmipom 1o 1 mm [3].

MonudikoBanuii TEIIOBI30p MICTUTHh (PYyHKIIIOHATHHO TOB'sI3aHI peecTpa-
IAHAUNA By30J1 (Y BUTJISAII MATPUYHOTO PAJIOMETPY) Ta ONTUYHY CHCTEMY (BKIIIO-
yae B ce0e aBTOMATUYHY CHUCTEMY CKaHyBaHHA Ta 00K 0OpoOku iHopmarrii).
Cucrema aBTOMaTUYHOTO CKAaHYBAHHSI J1a€ MOXKJIMBICTh MOETAIMHOTO PYXY BiKHA
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MIPO30POCTI B MEXax MPSIMOKYTHOI MaTpHlLll, B pe3yibTaTi YOTO OTPUMYETHCS JIO-
KaJIbHa 1H(GOpMAIIis PO OKpeMi UISHKHA TETUIOBOTO MPOQIII0 TOCTIKYBAHOT
noBepxHi. BUKOpUCTaHHS IIbOTO TEXHIYHOTO PIlICHHS aBTOMATHYHO MIATPUMYE
YITKICTh OTPUMAHOTO 300pa’KeHHsI Ta HOT0 BHCOKY PO3AUIBHY 3AaTHICTb, 30epi-
raro4y OCTaHHIO Y (POKYCHIN TJIOUIMHI 3alHCYI0YOTO MPUCTPOIO.

JUis  eKCIEepUMEHTAIIbHOTO  BUIPOOYBAHHS ~ BUKOPUCTAHO TPHUCTPIN
Titanium HD 570M (FLIR Systems ATS) 3i cnextpanpauM niamazornom 3,7-4,8
MKkM. TepmorpadiuHi TOCTIIKEHHS MTPOBOIUINCS 31 MBHUAKICTIO 3amucy 1 kI,
po3ainpHOI0 3aaTHICTIO 160%128 mikceniB Ta wacom interpanii 50 mxc. [Ipocro-
pOBa pO3MIiJIbHA 3/IaTHICTh KAMEPH B €KCIIEPUMEHTaX cTaHOBHIIA 220 MKM.

Sk BuAHO 3 puc.l, micis oTpUMaHHS TEPMOrPaMU BJOCKOHAJICHUM TEIUIO-
BI3ITHUM TIPUCTPOEM OTPUMYETHCS OUIBII YITKE 300pa)K€HHs JOCIIIKYBaHOTO
00'ekTa, TPOCTOPOBA PO3/iIbHA 3AATHICTh SKOTO (TIOPIBHIHO 3 XapaKTEPUCTHKA-
MU, OI0 OTPUMAaH1 TEIIOBI3IMHUM HPHUCTPOEM CTaHAAPTHOI KOHCTPYKIIi) MOKpa-
mryetbes Ha 15-20 %.

BuBuatoun Bizyainizaniio TeEpMOrpaMu OTPUMAHOI BIOCKOHAJIEHUM TEIJIO-
BI31IMHUM NpUCTPOEM (puc.l, cnpaBa), MOKHA TOOAYUTH YITKE PO3JALIECHHS TEN-
JOBUX NPO(]UIIB €JIEMEHTY paiaTopy CHUIOBOTO MPUCTPOIO ([0 MAE HIKUY TEM-
nepatypy — nopsiaky 41 °C) ta apoTiB KUBJIEHHSI Ha Horo ¢oHi (MarOTh OUIBII
BHUCOKY TeMmIiepatypy — nopsaky 45 °C). KpiMm Toro, BUCOKa MpoCTOpoBa po3.1i-
JbHA 3JIaTHICTh TAKOI'O MPUCTPOIO (HA BIAMIHY BI1J XapaKTEPUCTUK OTPUMaHUX
CTaHIaPTHOIO KOHCTPYKIIIEI0) JT03BOJMIIA MPOCTEKUTH AUHAMIKY PO3IMOMALTY Te-
MIIEpaTypHOTO TOJIA MOBEPXHI HA MEBHUX JUISTHKAX MOBEPXHI OKPEMUX €JIEMEH-
TIB CHUCTEMU €JIEKTPOCTIOKHBAHHS.

Puc. 1. Tepmorpama eeMeHTIB CHJI0BOI0 eJIEKTPMYHOr0 TpaHcpopmaTopa oTpH-
MaHa CTAHJAAPTHUM (3J1iBa) Ta BAOCKOHAJIEHUM (CIIpaBa) TENJIOBI3iHHUM NPUCTPOEM

TakuM YMHOM, TPOBENEHE YJIOCKOHAJEHHS TEIUIOBI3IMHOTO MPHUCTPOIO 3
YIOPOBAKEHHAM B OT0 KOHCTPYKIIIIO PO3pOOJIEHOT aBTOMAaTUYHOI CUCTEMH CKa-
HYBaHHS 3 HEMPO30POI0 JJisl 1HOPaYEpPBOHOTO BUIMPOMIHIOBAHHS MAaTPUYHOIO Jli-
adparmoro po3mipom BikHa 0,1-1 MM Ha Bxo1 B 00'€KTHB IpuiiMaya, 103BOJIHIO
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MOJIMNIIUTH HOTO PO3MUIBHY 3IaTHICTh JUIl BU3HAYCHHS KPUTUYHUX TEMIIEpaTyp
CUCTEM €JIEKTPOCIOKNBAHHS.

B Toi1 ke yac, ekcriepuMeHTa bHI JOCHIKEHHS TOKa3all BUCOKY e€(eKTH-
BHICTb BHUKOPHUCTAHHS YAOCKOHAJIEHOTO TEIUIOBI3IMHOTO MPHUCTPOIO AJISi OTPH-
MaHHS TepMOTpaPpiqHOro 300pakKeHHS €JIEMEHTIB CUCTEM €JIEKTPOCIOKUBAHHS 3
BHCOKOIO PO3/IHHOIO 3AaTHICTIO (pO3ijbHA 3MaTHICTh ToKpamena Ha 15-20 %,
CHeKTpaibHu# 103Bi1 301UmbmeHo Ha 0,3-0,5 MxMm).

JITEPATYPA

1. Velivehi M., Perpina X., Lauro G.L. Irradiance-based emissivity
correction in infrared thermography for electronic applications // Review of
Scientific Instruments, 2011. 82. — P. 114901.

2. Mulaveesala R., Tuli S. Theory of frequency modulated thermal wave
imaging for nondestructive subsurface defect detection // Applied Physics
Letters, Dec. 2006, 19(19). — P. 191913.

3. INat. 119337 VYkpaina, MIIK GO01J 5/08, HO4N 5/33. Temmogizop /
C.I1.PanpueHKoO, B.C.AHTOHIOK, B.O.Anapienko, B.®.Tkauenko,
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VIIK 614.8

ABTOMATHU3ALIA BUSHAYEHHSA CTYHHEHA PUBUKY BIJ{
MPOBAKEHHS TOCIIOJAPCBHKOI AISAJIbHOCTI 3A
JOITOMOI'OIO TPOI'PAMHOTI'O 3ABE3INIEYEHHA JIJIAA
MOBLIbHUX MPUCTPOIB

Cooons O.M., 0.m.1., c.h.cC.
Hayionanvnuu ynieepcumem yusinbroco saxucmy Ykpainu, Xapkis, Ykpaina

[TigBuIIEeHHS CTYMEHs 3aXWINEHOCTI HACEJICHHS 1 TEPUTOPi YKpaiHU BiA
HAJ3BUYAMHUX CUTYaIlil, 3MECHIIICHHS PU3HWKIB BUHUKHECHHS Ta MiHIMi3aIlis Hac-
JIKIB HAJA3BUYAHHUX CHUTYaIlli TEXHOTEHHOTO 1 MPUPOTHOTO XapakTepy Haje-
KUTh JI0 TIPIOPUTETHUX 3aBIaHb €IMHOI JEPKaBHOI CUCTEMH IUBLIHPHOTO 3aXHC-
Ty. Ilpm 1pOMy BenWkKa yBara Mae€ TPUIUIATACA 3aCTOCYBAaHHIO PHU3HUK-
OpIEHTOBAHOTO MIAXOAY y HAIVISIIOBIM JISJIBHOCTI Y cepl TEXHOTCHHOI Ta Mo-
KEKHOI O€3MEKU.

Opnum 3 ocHOBHUX 3aBiaHb pegopmyBanHsa cuctemu JICHC e 3ampoBa-
JOKEHHS CUCTEMU YIPABIIIHHS TEXHOTEHHOIO Ta MOMXKEXKHOI0 OE3MEKO0I0 Ha OCHOBI
PU3UKO-OPIEHTOBAHOTO MiAXOY 1 €BPONMEUCHKUX CTAHAAPTIB MO0 OLIIHIOBAHHS 1
aHa13y PU3UKIB MOKEXKHOI Ta TEXHOT€HHOI 0€3MeKu Cy0’€KTIB rOCIOIapIOBaHHS.
Sk pe3ynbrar, nocranoBoro Kabinery MinicTpiB Ykpainu Big 5 BepecHs 2018
poky Ne715 3aTBepmkeHO KpHTepli, 32 SIKUMH OI[IHIOETHCA CTYIIHb PU3HKY BIJI
MPOBAJKEHHS TOCIIOIAPCHKOI AISTTLHOCTI Ta BUBHAYAETHCS NMEPIOAUYHICTD 31 C-
HEHHS [JIJAHOBUX 3aXO0/(I1B JE€PKABHOTO HAMMSAAY (KOHTPOJIIO) y chpepl TEXHOTEHHOI
Ta MOXKEeXHO1 Oe3nexu JepkaBHOIO CiIy)k0010 3 HaI3BUYAMHUX cuTyarii. Jlo 3a-
3HAUYEHUX KPUTEPIiB BiHOCATHCA [1]:

— BUJ 00’ €KTa (IPUMITIIEHHS, OY/IIBIIS, CTIOpyia, OyTUHOK, TEPUTOPIs), 10 Ha-
JISKUTH CYO’ €KTY TOCIIOIAPIOBAHHS HA MPaBi BIACHOCTI, BOJIOIHHS, KOPUCTYBAHHS;

— mIoIa 00’ €KTa;

— MaKCHMaJIbHa PO3PaxXyHKOBa (MPOEKTHA) KIJIbKICTh JIFOJEH, K1 MOCTIHHO
a00 mepioIuYHO TIepeOyBaroTh Ha 00’ €KTI;

— YMOBHA BHCOTa 00’€KTa (BUCOTA, SIKa BU3HAYAETHCS PI3HUIICIO TTO3HAYOK
HAWHUKYOTO PIBHA MPOi3ay (YCTAHOBIICHHS) MOXKEKHUX aBTOAPAaOWH (aBTOMIA-
MOMHHKIB) 1 MIJIJIOTH BEPXHBOTO MOBEPXY 0€3 ypaxXyBaHHS BEPXHIX TEXHIUHUX
MOBEPXIB, SKIIO HAa TEXHIYHUX IMOBEPXaX PO3MIIIEHO JIMIIE 1HXXEHEepHI 00Jaa-
HaHHS Ta KOMYHIKaIlii OyanHKY);

— HAsBHICTH Ta MacmITabd HeOE3MeYHNX MOA1H, HAI3BUYAHUX CUTYAIlIH, K1
CTaJMCS Ha 00’ €KTI MPOTATOM OCTAHHIX IT’SITH POKIB, IO MEPEAYIOTh TUIAHOBOMY
nepiony;

— KJ1ac HACIJKIB (BiMOBIATBHOCTI) M1 Yac OyMIBHUIITBA 00’ €KTa;

— KUTBKICTh TIOPYIIICHb BUMOT 3aKOHOJABCTBA y c(pepi TEXHOTEHHOI Ta I0-
KEKHOI Oe3leKku, MOB’S3aHMX 3 eKCIuTyaTariero abo mig vac OymaiBHUIITBA
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00’eKTa Ta BUSBJICHUX MPOTATOM OCTAHHIX M’ATH POKIB, 110 NEPEaYyIOTh IIAHO-
BOMY IEPIOTy.

Binnecenns cy0’ekTa rocnofaproBaHHs JO BUCOKOTO, CEPEeIHBOr0 abo He-
3HAYHOTO CTYIIEHSI PU3UKY 3/1MCHIOETHCA 3 YpaxyBaHHSIM CyMHu OajliB, HapaxoBa-
HUX 32 BCIMa KpUTEPISIMH.

Crix BiI3BHAYUTH, 110 TPOIEC PAaH)XyBaHHS Cy0’€KTIB TOCHOJAapIOBAaHHS 3a
CTYIIEHEM PHU3UKY MOTpedye JOCTaTHHO BEIMKUX YaCOBUX PECYPCIB, IO MPU3BO-
JUTH 10 3HIKEHHS e()eKTUBHOCTI (DYHKIIOHYBaHHS HATJISIIOBUX OpPTaHiB y cdepi
TEXHOTEHHOI Ta MOXKEKHOI 0e3MeKn. Y 3B’SI3Ky 3 IIUM, JIsl aBTOMATHU3aIlii JAHOTO
nporiecy Oyio po3po0iieHo mporpaMHe 3ade3neueHHs st wiatdopmu Android y
cepenouii Android Studio (puc. 1). [lane nporpamue 3a0e3rnedeHHs SBJISE CO-
0oro 6a3y nanmx SQLite i mo3Bossie 30epiratu iHdopMaIliro Ipo cyd’ €KTH TOCTIO-
naproBaHHs. Tak, KOpUCTyBauy JOCTaTHbO HATUCHYTM Ha KHOMNKY «Jlomatu
00’€KT», MICIS YOTO 3 SIBUTHCSA €KpaH sl BBEACHHS 1H(opMalli npo cyd’ eKT ro-
cnonaproBanHs. Ilicig BHOOpPY BIANOBIAHUX 3HAYE€Hb KPUTEPIiB, 32 SAKUMH OIli-
HIOETHCS CTYIIHb PU3HMKY BiJ MPOBAKCHHS TOCMOIAPCHKOT MisITBHOCTI (pHC. 2),
npu HaTHCKaHHI Ha KHOMKY «OK» aBTOMaTHYHO BH3HAYAETHCS CTYIMIHb PUBHKY

cy0’€eKTa rocrnoaproBaHHs.
15:12 Cdin

IHdopmaLuia npo 06'ekT

06'eKT NigBULLEHOT HeGe3NeKKn v

ba3a faHuX ANA BU3HAYEHHSA PiBHA Mnouta o6exTa

’
PU3UKY Ha ob'ekTax [lo 300 KB. METPIB BKKOHHO M
MakcumanbHa KiNbKicTb NoAe, Aaki nepebysaloTb Ha
[OJATHN OB'EKT vt
MocrTiHe nepebyBaHHA Ao 50 oci6 -
MokasaTu o6'ekt:  Bei - YMmoBHa BUCOTa 06'ekTa
Jo 9 meTpis -
—
06 €KT: HasBHicTb Ta MacwTad HebeaneyHux oA4In, Haa3BNYanHNUX
CHUTYaLR, AIKi CTANUCA Ha 0G'eKTI NPOTArOM OCTaHHIX M'ATb
Object 2 poxis
A 3arnbens Bif 1 ao 3 oci6 v
Apeca:
Knac Hacnigkie (BianoBiganbHOCTI) Nij Yac ".'Y_‘-',’:l\BHHLLIB;‘
Address 2 o6'ekTa

. O6'EKT i3 3BHAYHUMM HAcNiAKaMK -
PiBeHb pU3MKy:

KinbKicTe nopyweHb, BUABNEHWX NPOTATOM OCTAHHIX MATH
CepefiHi puamk pokis

MopylweHs He BUSIBNEHO -

0K

Puc. 2. BBeaenns ingopmauii npo

R
Puc. 1. Cnucok cy0’€ekTiB rocrnoaapio cy6’€KT roCoapIOBAHHS

BaHHHA

Crin BiI3HAYHTH, 110 KOPUCTYBAY MOXKE 3MIMCHUTH (PUILTPYBaHHS 00 €KTIB 3a
CTyIIEHEM PHU3UKY, OOpaBIIM HEOOXITHUM CTYMiHb 31 crucKy «[lokazatu 00’exTi»
(puc. 1). Takox iCHy€ MOIJIMBICTH MPOTIISTHYTH 1H(OOPMAIIIO PO Cy0’€KTH roCoa-
PIOBaHHSI 3a JI0TIOMOT'OI0 MPOKPY4yBaHHs crucKy 00’ ekTiB. [Ipu HaTHCKaHH1 Ha ene-
MEHT CIHCKY JJIsl BIATIOBITHOTO 00’ €KTY MOKHA OfIepKaTH 1H()OpMAITiIo PO 3HAYEH-
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HSl KpUTEPIiB, 32 SKUMH BU3HAYA€ThCSA CTYMIHb PU3UKY, Ta 3AIMUCHUTH KOPUTYBAaHHS
Ak 1H(opMaliii mpo 00’ €T, Tak 1 3HaUEHb KPUTEPIiB.

Takum 9rHOM, pO3pOOJICHE MpOorpamMHe 3a0E3MEUCHHS T03BOJISIE TTiIBUIITH
e(EeKTUBHICTh (DYHKITIOHYBAHHS HATJISIOBUX OPraHiB y cepi TEXHOTEHHOI Ta MoXe-
’KHOT O€3MEeKH 11010 BU3HAUCHHS CTYIEHS PU3UKY CyO €KTIB TOCIIOAPIOBAHHS Ta 3a-
Oe3rneuye OMepaTUBHICTb TOCTYITY /10 iH(opMaliii Mpo 3a3HaueHi Cy0’ €KTH.

JIITEPATYPA
1. IToctanoBa KabGinery MinictpiB Ykpainu Big 05.09.2018 p. Ne 715
«IIpo 3aTBep/KEHHS KPUTEPIiB, 32 SAKUMH OI[IHIOETHCS CTYMIHb PU3UKY BiJ MPO-
BaJDKEHHS TOCIIOAAPCHKOI TISTTLHOCTI Ta BU3HAYAETHCS MEPIOAUYHICTD 3/IIHCHEH-
HS TUTAHOBUX 3aXOJiB JIEP>KaBHOTO HArIsAy (KOHTPOJIIO) y chepl TEXHOTEHHOI Ta
nokexHoi 0e3nexu JlepxaBHOIO CIy)0010 3 HaA3BUYAHUX cuTyamii» [Emext-

poHHuii pecypc]. — Pexum goctymy: https://zakon.rada.gov.ua/laws/show/185-
2019-1.
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VJIK 354.1

MEXAHI3M PET'YJJIOBAHHSI OPTAHIBAIIIMHOI CUCTEMHU Y
COEPI HUBIJIBHOI'O 3AXHUCTY

Awenko O.A., k.e.n., ooy.
Hayionanenuu ynieepcumem yusinoroeo 3axucmy Yxpainu, Xapkie, Ykpaina

Bu3HaHHS HaBUIIOIO COIIATBHOIO IIHHICTIO OE3MEKy JIIOJIUHHU, 30Kpema ii
KUTTS Ta 3I0POB's, CTABUTH JOBIOCTPOKOBI IT1JIi Ta MIPIOPUTETH PO3BUTKY JIepKa-
BH 3arajioM Ta okpemux cdep ii misumbHOCTI. OAHIEI 3 CYCHIIBHO 3HAYYIIHX
cdep € cepa MUBUIHBHOTO 3aXUCTY.

["apanTyBaHHs CTaOUTPHOCTI JEPKABHUX 1HCTHTYTIB Ta JTOTPUMAHHS COLlab-
HHUX HOpPM Tiepedavae BiAMOBIAHE BTPYUaHHS JIEP>KaBU B CYCIILIbHI BITHOCHUHH.

Koxna (yHKIIS nepkaBu BUMarae iCHyBaHHS BIATIOBIAHOIO MEXaHI3MY ii
peanizauii. [IoHATTA "MexaHI3M JepXKaBHOTO pPEryJItOBaHHS" B HAyKOBIW JIiTEpa-
Typ1 PO3IJIAJAI0TH 3AJIEKHO BiJl TIEpEeBary Jii aKUEHTIB Ha Ti YM 1HIII chepu Iis-
npHOCTI. B YKpaiHi ¢quHUM OpraHOM BUKOHABYOI BJIaJId, SIKOMY J€JIEroBaHl Mo-
BHOBA)KEHHS 3a0e3nevyBaTH rncuxonoriuanii 3axuct Hacenenus € JJCHC Ykpai-
HHU [2, c. 9].

KommnekcHuil MexaHi3M JEepKaBHOTO PETYJIIOBaHHSA Oa3yeTbCsl CYKYIHOCTI
MEXaHI3MIB Ta MOTpeOye BIAMOBIIHOTO 3a0€3MeUYeHHs pecypcaMu. BusHayaibHUMU €
HOPMATUBHO-TIPaBOBI JOKYMEHTH Ta BIATMOBIIHI pecypcH (KaapoBi, (piIHAHCOBI, MaTe-
plabHO-TEXHIYHI1, 1H(pOpMaITiifHI, HAyKOBI TOLIO), OJTHAK 00'€JHYIOYHM 3a CBOIM 3Ha-
YEeHHSIM € OpraHi3aliifHa CKJIaJ0Ba, sIKa CIPSAMOBaHA Ha YIOPSAKYBAHHS MPOIECY
JICPKABHOTO PETYJIFOBAHHS, BUXOSMUN 3 MAKCUMAJILHO MOYKIIMBOI BiAIIOBIAHOCTI 3Mi-
CTY TICUXOJIOTIYHOI poOOTH Ti ITUIsIM, (DYHKIIISIM 1 3aBJIAaHHSIM.

OpranizamiifHiii MexaHi3M JEpP)KaBHOTO PETYJIOBAHHS TPEICTABISIE COOOIO
MIOCHIJIOBHICTh €TariB MPOEKTYBAHHS CTPYKTYP, JETATLHOIO aHAII3y i BU3HAYCHHS
CHCTEMH IIUJIEH, BUILICHHS OpraHi3alliiiHAX MAPO3aUTIB 1 (hopM TX KOOpAMHAITIT.

TakuM 4rMHOM, OpraHi3alliiHUM MEXaHI13M, SKUM BU3HAYa€ aIMIHICTPaTHB-
HY CTPYKTYpY Ta (hopMy€e ONTUMANIbHY CUCTEMY YIIPABIiHHS TICHO MEPEIUTITAETh-
Csl 3 MPAaBOBUM MEXaHI3MOM Ta YTBOPIOE IITICHUHN, y3TOJKEHUIN OopraHi3aiiiHo-
MPaBOBUI MEXaHI3M JIEP>KaBHOTO PETyIIOBAHHS

PesynbpraToM (hyHKITIOHYBaHHS TAKOTO MEXaHI3MY € MOOYI0Ba OpraHi3aliitHol
CHCTEMH 3 BU3HAUCHOIO BHYTPIITHBOIO BIIOPSAKOBAHICTIO, Y3TO/KEHICTIO 00YMOBJIE-
HOO OYZIOBOIO Ta CYKYITHICTIO TIPOIIECIB a00 i, sIKi CIIPUSIIOTH YTBOPEHHIO 1 BJIOC-
KOHAJICHHIO 3B'S3KIB MK 4acTHHaMU 111710r0. OOO0B'SI3KOBUMH € JIBa YTOYHIOIOUI TIO-
HATTS: MEXaHI3M (DYHKIIIOHYBaHHSI — CYKYIHICTh MpaBWJI, 3aKOHIB 1 TpoLeayp, sKi
PETJIAaMEHTYIOTh B3a€EMO/IIF0 YYACHHUKIB OpraHi3aliifHOi CHCTEMH Ta MEXaHI3M YTIpaB-
JHHHS — CYKYTIHICTb MPOLEIYP YXBAJICHHS YIIPABIIHCHKHUX PILLICHb.

Pe3ynbratamMu perysiroBaHHS € MIATPUMKa HEOOXITHOI B3aeMOJIl MiX OcC-
HOBHUMH €JIEMEHTaMH, 3a0€3MEeUEeHHs MMOCIIOBHOTO Ta PaIllOHAIBHOTO BILTUBY
Ta CBO€YAaCHA MIHIMI3aIlil MOKJIMBUX BIJIXUJICHb B1J] YCTAHOBJICHUX HOPM.



Problems of Emergency Situations - 2020

VY npencraBieHOMY adrOpUTMI CTPYKTYPHI €JIeMEHTH KOHKPETH30BaHl BiIIO-
BIJIHO /IO CTPYKTYpH, sIKa Ha pasi icHye. J[0 Cy0'eKTIB MeXaHI3My JIepKaBHOTO pery-
JIFOBAHHSI BITHOCATHCS OPTaHM BJIaM, SIKUM JIETIErOBaHO MOBHOBAKEHHS 3a0e3Meuy-
BaTU PEryJIIOI0YNI BIUTUB JepkaBu. [lepernik 1 cTpyKkTypa [UX Cy0'€KTiB BU3HAYAETh-
csi crnenudikor TOKIaaeHNX (DYHKITH, OCOOJMBOCTSIMU OpTraHi3alliitHO-IITATHO
CTPYKTYpH, TIPIOPUTETAMHA BUKOHAHHSI 3aBJ[aHb Ta IHITUMHA YAHHUKAMH.

Merta — ineanbHe mepeAaOadeHHs] pe3yNbTaTy AISUIBHOCTI, IO BUCTYMAE ii
perynaropoM. 3aBaaHHs Ta (PyHKII{, KOHKPETH30BaHI B IJIaHAX, BUMOTax Ta 3a-
Jadax 3HaXOJSATh CBO€ B1IOOpaKeHHsI B pO3MOpAIINX JokyMeHTax. [Ipouec pe-
T'YJIOBaHHS 3[1HCHIOETHCS 32 JIOTIOMOTOI0 BUMOT, MPABUI 1 0OMEXEHb, OXOILTIOE
KOHTPOJIb, 340X0UYCHHS Ta TUIAaHyBaHHS.

OniHIOI0YM pe3yabTaTH PETYIIOBAHHS JTiSTIbHOCTI BU3HAYAIOTh, HACKIIBKU
BUKOHAHHS € ONTUMAaJbHUM. SIKIIO pe3yibTaT 3aJ0BOJBHSIE BUMOTaM, OTpHUMa-
HUW KOPUCHUH JOCB1J BPaXOBYETHCS B MOAANIBIIINA ISIIBHOCTI. SIKIIO XapaKkTepu-
CTUKHU pe3yJbTaTy BUXOJATH 32 MEXI (MEBHI 03HAKH 3aJlaHl HOPMOIO) 11 MPOLECH
YU HEJIOJIIKH KOPUTYIOThCS. 3BOPOTHIN 3B'130K Jla€ MOBHY 1H(OpMAIIito 11010 pe-
3yJbTATy PETYIIOBAHHS, MiICTABU JIJISI CBOEYACHOTO 3aCTOCYBAHHS 3aXO0/iB JA07a-
TKOBOI'O BIUIMBY Ha JISUIBHICTh OO'€KTY PETyJIIOBAHHS Ta MOBEPHEHHS 1i y MEXI1
BU3HAYCHUX MMapaMETPIB.

[13 stk dyHKIIs AepKaBu MOTPeOye BIAMOBIIHOTO BTPYYaHHs B TIPOIIECH CYyC-
MUTBHUX BITHOCHH, SIKI TTOB'SI3aH1 3 TUTAHHAMHU OC€3IIEKH Ta COIIAIbHOTO 3aXUCTy. Pe-
ANI30BYETHCS 11€ BTPYYAHHS IDISIXOM 3aCTOCYBaHHS JIEP>KABHOTO PETyJIOBAaHHS B
SIKOCTI KOPUTYIOUOTO BIUTMBY. BUKOHAHHS 3aBaHb Jep:kaBHOI momTHKH y cdepi 113,
OITUMI3ALllsl PETYISTOPHOTO BIUIMBY Ha OPraHi3alliio MISUTBHOCTI MCHUXOJIOTIYHOTO
COpsIMYBaHHsI, Mependayae 3acTOCYBaHHS CKJIQJHOTO KOMILUIEKCHOTO MeEXaHI3My
JICPKaBHOTO PETYIIIOBaHHS. BupiraisHuM 3a CBOIM 3HAUEHHSAM € HOro OopraHizaliii-
HO-TIPAaBOBa CKJIAJI0Ba, sIKa CIIPSIMOBaHA HA KOPUTYBAHHS Ta YHOPSIKYBaHHS JisUTh-
HocTi. [locriioBHE BUKOPUCTAHHS OPraHi3aliifHOro 1 MPaBOBOTO MEXaHI3MIB yTBO-
PIOE OpraHi3aliifHO-TIPaBOBUN MEXaHI3M JIEP’KaBHOTO PETyJTIOBAHHS.

OTxe, po3yMiHHS Ta pallioHaJIbHE BUKOPUCTAHHS MOXJIMBOCTEH OpraHi3a-
I[IHHO-TIPAaBOBOTO0 MEXaHI3MY JEP>KaBHOTO PETYJIOBAHHS TCHUXOJOTIYHOIO CKIla-
noBoto 113 103BOIUTH BIOPAJKYBATH AISUIBHICTH TICUXOJOTIYHOTO CIPSIMYBaHHS
JCHC Ykpaiau BiIlOBITHO O BUMOT CHOTOACHHS. 3YMOBJIEHICTh MPAaBOTBOPYOI
JISTTBHOCTI 00'€KTUBHUMU YMOBAaMH PO3BUTKY CYCIIIBCTBA, HAYKOBa OOTPYHTO-
BaHICTh 3aXOJiB, PO3IMOALT MaTepialbHUX 1 KaJpOBUX PECYPCIB 3 ypaxyBaHHSIM
ICHYIOYMX TIOTpeO CTBOPUTH CHPUSITIMBI YMOBHU JIJIi PO3BUTKY TCHUXOJIOTTUYHOT
ckinagoBoi I3 Ta pgomoMoxke 4YITKO BU3HAYUTH HE TUIBKH CTPYKTYpPHO-
byHKIIIOHATBHI, ajie ¥ OpraHi3aIiifHO-TIPAaBOB1 ACTIEKTH AISUTBHOCTI TCHUXOJIOTIB
JNCHC VYkpaiau. [IpiopuTeTHUME HampsiMaMy MOJAJIBIIOTO BIOCKOHAJICHHS Op-
raHizaiiiHo-TIpaBOBOro 3a0€3MeUeHHs MCUXOJIOTIUHOI CKIIanoBoi 13 € BKiItoueH-
HSl TICMXOJIOTIYHOTO 3aXHCTy HACEJICHHS B pOOOTY OpraHiB LIEHTPAJIbHOI BUKO-
HABYOI BJIaJM, SKi 3aMarOThCS MUTAHHSIMHM TIOTIEPE/DKEHHS 1 pearyBaHHs Ha Ha-
3BUYAHI CUTYyalli Ta 3anpoOBaPKEHHS MEXaHI3MIB 3JIarOJI)KEHOT CUCTEMH B3a€-
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MOJii Mk MIHICTEPCTBAMH, SIKI MAIOTh Y CBOEMY CKJIa/l ICUXOJIOTIUHI MiAPO3/i-
7 a0o GpopMyBaHHS.
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CEKIIIA 3

PEAT'YBAHHSI HA HAJI3BUYAMHI CATY AL TA
JIKBIJALISI IX HACJIIJIKIB

YK 347.132.15

OCOBJIMBOCTI METOAUKHU MPOI'HO3YBAHHA I TAKTUYHHUX
PO3PAXYHKIB VIS ONTUMAJIBHOT'O PEAT'YBAHHS HA
HAJI3BBUYAUHI CUTYAIII

T'yprux Anamoniii
JIumoeuenxko Anacmacis
Incmumym Oeporcasno2o ynpasiinus y cgepi yusinbroeo saxucmy, Kuis, Yxpaina

OnTtumanbsHe pearyBaHHs Ha Haj3Bu4aiHi cutyaitlii (HC) cnonykae kepis-
HHUKIB SKOMOTa TJIMOIIE pO3YMITH CIIPABKHIA PO3BUTOK MOIH JIJIS OpraHi30BaHO-
IO 3aCTOCYBaHHS CIELIaJbHO MIJTOTOBIEHUX CHJI 1 3ac001B. 3 OIIIAY Ha Ie, Ke-
PIBHHUKH, PO3YMIIOUU BAXKIIUBICTh OOCTAHOBKHM, HAMararoThCsl OTNEpyBaTU CyTHIC-
TIO 3HAYIHHS OMEPATUBHOCTI 1M CUJI Ta X OpraHiB YIpaBJIIHHS 32 €TalaMu pea-
ryBanHsa Ha HC.

OnepaTUBHICTH /1Ml 3a3BUYall CIPSAMOBYETHCS Ha ONEpaTHBHE BUKOHAHHS
3aBAaHb 1 371aTOJKEHICTh MPOBEJICHHS Orepallli 3 pATyBaHHS Ta 3aXUCTY KUTTS 1
3):[op0B’;1 TpOMAJIAH 1] 4ac OpraHi3auli i MpoBeAEHHS aBapliHO-PATYBAIBHHUX Ta
THIITMX HEBIAKIaTHAX po61T (APIHP) [1, 2].

BkazaHa onepaTUBHICTh 3aJIEKUTh BiJ] BpaXKAIOUUX (baKToplB HC Ta ix po-
3BUTKY W BU3HAYEHHS MPOAYKTHUBHOCTI HA3€MHHUX, BOJHHUX 1 MOBITPSHUX OMIU-
HULB JUIs 3a0e3neyeHHs ycnimHoro BukoHanHs APIHP.

VY cydacHHX yMOBax HEMOKIIMBO MPUHHSATH ONTHUMAJbHE PIIICHHS HA BU-
koHaHHsa APIHP 6e3 BceGiuHOT O1liHKM 0OCTAaHOBKM ¥ yMIHHA Tiepen0ayaTH Hac-
Tk (pe3yabTaT) BapiaHTIB Aid 1 BUBHAUYEHHSI MOXJIMBOCTEN Ta BCTAHOBJICHHS
MOPSAKY 3JIy4EHHS CHII 1 3aCO01B.

3 oTpuMaHHSM TEepBUHHOTO moBinomieHHs po HC yTBOPIOIOTHCS CKIIamH1
00CTaBUHH, B SIKHX 0€3 mepe10aueHHs 1 MPOrHO3yBaHHS, HEMOXKIIMBO KEPyBaTH 1 J0-
MOTTHCS YCHIXY. HporHo3yBaHH;1 SIK OCOOJIMBHM METOJT HAYKOBOT'O Mi3HAHHS BIJIT-
pae BUpIIaTbHY POJb B ynpaBJnHHl poboTamu aBapH/IHO-pHTyBaJIBHI/IMI/I (popMyBaH—

Jlani 3a pe3ynpTaTaMH €MITIPUYHOTO 1 HAYKOBOTO MPOTHO3YBaHb (bopMy—
I0Th HAYKOBY OCHOBY OyIb-IKOIO pIIIEHHS, y TOMY YHCJII Ha MPOBEICHHS
APIHP. Emniipuynae mporHo3yBaHHS Ha OCHOBI MPAKTUYHOTO JOCBIAY Ta 1HTYIIT
HE PEKOMEHYEThCS MPUUMATH 3a €IUHUI Croci® s mepeadadeHHs] HalBUINO1
BIJIMOBIAHOCTI A1l HAMIYEHUM I[JIsIM (TIJITaHAM) UM TTOCTABJICHUM 3aBJaHHSIM.

V¥ cyuacHux ymoBax opranizauii i npoBeaeHHss APIHP nig vac pearyBaH-
Hs Ha HC, oco0a1Bo B yMOBaxX HEBU3HAYEHOCTI, JOLLJIBLHO MOKJIAJaTUCS HA Hay-
KOBI METOJM MPOTHO3YBAaHHS, MEPI 3a BCE KIJIbKICHI TaKTHYHI PO3PAXyHKHU Ha
OCHOBI JIOCHIKEHb Ta JIOT1KO-MaTeMaTUYHOTO OMUCY 3aKOHOMIPHOCTEH 1 MpUH-
IIUITIB YIPABIIHHS CUJIaMH ITUBUIBHOTO 3axucTy (113).
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KinpkicHi maHi, OTpUMaHi1 B pe3yibTaTi TAKTUUYHUX PO3PAXyHKIB, MOXKYTh
MIATBEPAUTH JOCTOBIPHICTh MPOTHO30BAHOTO PE3YyJIbTATY TUIAHYBaHHS 11 00 0-
BUX oauHMIG Tpu JikBigamii HC Ha ocHOBI iHTYiMi1, 200 BHECTH HEOOX1THI KOpe-
KTHBH, 1 BAKOPUCTOBYBATUCS JIJIS 06rpyHTyBaHHﬂ MPUIHATOTO PIlICHHS.

TakTuuyH1 po3paxyHKH € BaXJIMBUM IHCTPYMEHTOM JJIsi OTPUMaHHS HEOO-
X1AHUX KEPIBHUKY (KOOPAMHATOPY) KUIbKICHUX AAHUX JJIs1 OLIHKU €(EeKTUBHOCTI
Iiil MOITYKOBUX ¥ aBapiiHO-PATYBAILHUX CUJI 1 3aCO01B.

CknagnicTts ouinku curyanii Ha Micui HC 1 BuOip Haiikpamoro BapiaHty
1 O0MOBUX OJMHMIIL BUMArae, mopsij] 3 BEIMYE3HUMH BUTpATaMHu TBOPUOI €HEP-
rii ¥ 3ycusib Ta BOJII KepiBHUKA (KOOPJAMHATOPA), BUKOPHUCTOBYBATH KiJIbKICHUM
amapaTt TaKTUYHUX PO3PAXyHKIB.

BukopucTtoByoun o04HCIIIOBaHI METOJM, MOKHA BU3HAUUTH Pi3HI MOKa3-
HUKH eekTuBHOCTI pearyBanHs Ha HC.

s OTPUMaHHA KUTbKICHUX JaHUX, HEOOX1THUX KepiBHHKy (KOOpI[I/IHaTO—
py) y BI/IpO6J'ICHH1 BapiaHTIB Ta MPUUHATTI ONTUMAITLHUX yr[paBJ'IlHCBKI/IX pileHb
1 HnaHyBaHm OTEepPaTUBHUX 1 OOMOBUX OAMHUIIL JAOLLUIBHO, KPIM €MITIPUYHUX
MIX0/IIB, 3aCTOCOBYBAaTH METOJU aHATITHYHOTO, YHCEJIBHOTO, CTATUCTUYHOTO,
IMITaLI{HOTO, HATYPHOT'O 1 HAIIIBHATYPHOI'O MOJIEJTFOBaHHS.

B opranax ynpaBiiHHSA aBapliHO-PATYBAJIIBHUX CUJ 3A1MCHIOIOTHCS po3pa-
XYHKH 32 PI3HUMH METoJAuKaMH. HalBaKIMBIIIMMHU 1 HEOOXITHUMHU € TaKTHYH1
PO3paxyHKH 13 3aCTOCYBaHHSIM BUIIICHABEICHUX METOMIB (IT1IX0/11B, MOJEICH). Ix
LIJUTI0 Ma€e OyTH OTpUMAaHHS HEOOX1THMX JaHUX O€3MOCEpEeHbO IJIsl OLIIHKU 00-
CTaHOBKH, IPUUHSTTS ONTUMAJIBLHOTO PIIIEHHS, IJIAHYBaHHS /1M 1 OlepaTUBHUX
3ax0/1B 00HOBHUX OOMHUIIL axk 110 JikBlmamii HC.

Crioco6u BUKOHAHHSI TaKUX PO3pPaxyHKIB € METOAWKAMH TaKTUYHHX PO3-
paxyHKIB.

Pe3ynpTaTi TaKTUYHHUX PO3PaXyHKIB € MIATPYHTSIM JUIsl OUTBIN MOTIHOIIe-
HOT OIIIHKM OOCTaHOBKH, BUPOOJICHHS BAaplaHTIB PIIICHHS 1 3/IHCHEHHs] OOTpyH-
TOBAHOTO TJIAHYBAaHHS Ta PECYpPCHOTO (BCEOIYHOTO) 3a0€3MeueHHs Il ONTHUMa-
npHOrO pearyBanHs Ha HC.
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HEOBXIJIHICTh HABYAHHSI JOMEIWYHINA JOMMOMO3I
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B VYxkpaiHi 5K 1 B 1IIJIOMY CBIT1 HaBiTh JTHA HE MIPOXOIUTH 0€3 YeproBoi aBa-
pii, CTHXIHHOTO JHXa, COLIATbHOTO KOH(MIIKTYy ab0 KPUMIHAIBHOI MOJii, IO
CIPUYHUHSIOTH 32 CO0O0I0 3aru0eb JI0eH 1 Benndye3H1 MaTepiaibHi 30UTKH.

3abe3neyeHHs1 0COOUCTOI OE3MEeKU PATYBAIBHUKIB, SIKI OEpYTh Y4acTh Y JIKBI-
Jarii HACIIIKIB HAJA3BUYAMHUX CUTYaIll Ta 30€peKEHHS KUTTS MOCTPaKIAINX JI0
MIPUI3Ty EKCTPEHOT MEIUYHOI JIONIOMOTH - OJTHE 3 HAMBAXKJIMBIIIMX 3aBJIaHb aBapi1itHO-
paryBasibHUX ci1yk0 JJCHC Ykpainu, 0co0a1BO B yMOBaX CbOTOJICHHSI.

Bignosimno no Kopekcy muBUIBHOrO 3axucTy YKpaiHu, crarrti 12 3akoHy
VYxpainu Big 02.10.2012 "TIpo exctpeny meauuny gonomory", [Tocranosu KMV Bin
21 mucronana 2012 p. Ne 1115 "TIpo 3atBepmkenns [lopsaky miaroToBKH Ta MiJiBU-
HIeHHs KBamidikarii oci0, skl 3000B'13aH1 HalaBaTH JOMEAUYHY JIOMOMOrY" 3 ypaxy-
BaHHSM Haka3zy MiHicTepcTBa 0XOpOHU 370poB'st Ykpainu Big 29.03.2017 Ne 346
"IIpo ymockoHaJIeHHsI MIATOTOBKHM 3 HAJaHHS JIOMEIMYHOI JOMOMOTH OCiO, SKI He
MarOTh MEIUYHOI OCBITH" PATYBIbHUKU 3000B'A3aHI pa3 y 5 pOKIB MPOXOJIUTH Ha-
BYAHHS 3 IOMEJUYHOI MAr0TOBKH 3a nporpamoro I piBag "llepmmii Ha micii moaii"”
Ta BOJIOJIITH HABUYKAMH HAJIAaHHS JOMEIUIHOI JOTTOMOTH.

Omxe, OCHOBHE 3aBJaHHS JOMEIUYHOI JOMOMOTH MPH HAI3BUYAHUX CHUTYa-
115X - 0a30Ba MATPUMKA SKUTTS IMOCTPAKIAIOTO, SIKUI 3HAXOAUTHCS B HEBIIKIIAIHO-
MYy CTaH1 10 IpUOYTTs pATYBAIbHUX CITY>KO, EKCTPEHOI METMYHOI JJOITOMOTH.

VY HajaHHI JOMEAMYHOI TOMOMOTM HAWBAXIIMBIIIMM (DAKTOPOM € (akTop
gyacy. Uum Ounbliie 36irae yacy Biji MOMEHTY OTPMMAHHS YIIKOJKEHHS 10 MOMeE-
HTY HAJaHHS JOMEIWYHOI JOIMOMOTH, TUM TIPIIUM CTa€ MPOTHO3 JIJISl MOCTPaXK-
nanoro. JletanpHICTH 3pocTae TeoMeTpuuyHO. Hampukinaag mnpu  JOpPOKHBO-
TPAHCHOPTHUX MPUTOJaX AKIIO0 MEAUYHA JornoMora Oyna HagaHa npotsroM 30
XBUJIMH — | TOAWHU, TO CMEPTHICTHh cepejl TpaBMoBaHUX He mnepeBuinye 30%.
AJe mpu MepeBUIlIEHH] 1bOTO TEPMIHY JieTalnbHICTh gocsrae 60-80 %, mpuuomy
Ma€ MicCIle 3pOCTaHHsI B TEOMETPUYHIN Mporpecii. Y3arajibHIOI0YH, CTA€ 3p03yMi-
JUM, 110 3 TPHOX JIIOJEH, SIKI 3arMHYJIM HAa BYJULAX MICTa, HABITh JIBOX MOXXHa
Oys0 O BpATYBaTH, sSIKOM BOHU CBOEYACHO OTPUMAJIH IOMEIUYHY JOTIOMOTY.

JlomenuyHa moroMora - HEBIIKIQAHI Jii Ta opraHi3alliiHi 3aX0H, CIps-
MOBaHI Ha BpATYBaHHS Ta 30€peKEHHS KUTTS JIFOJAWHH Y HEBIJIKJIATHOMY CTaHI1 Ta
MIHIMI3aI[l}0 HAC/II/IKIB BIUIMBY TaKOTO CTaHy Ha ii 37J0pOB’s, 1O 31HCHIOIOThCS
Ha MicIll moJiii oco0aMH, SIKi He MalOTh MEJIUYHOI OCBITH, ajie 3a CBOIMU CITyK00-
BUMH O0OB’sS3KaMH TMOBHUHHI BOJIOJIITY OCHOBHMMH MPAKTHUYHUMH HaBUYKAMU 3
pATYBaHHS Ta 30€pEKEHHS KHUTTS JIIOJIWHU, SKa TepeOyBae y HEBIIKIATHOMY
CTaH1, Ta BIAMOBIHO 10 3aKOHY 3000B’s13aH1 3/IIMCHIOBATH Taki Jii Ta 3axoau [1]
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3HaYeHHSA JOMEIUYHOI JOMOMOTHM BaXKo mepeoiiHuTu. CBoedacHe ii
HaJaHHS Ta MPaBUJIbHE MPOBEACHHS HE TUIBKHU PATYE KUTTS NOCTPAKAAIOMY, ajie
i 3a0e3meuye mMopanblle YCIINIHE JIKYBaHHS XBOpPOOM ab0 YIIKOJKEHHS,
MOTIEPEIKYE PO3BUTOK THKKMX YCKIIATHEHb (IIOK, HATHOEHHS paHUW, 3arajibHe
3apa)K€HHs KpOB1), 3MEHIIY€E BTPATy Mpalie3aaTHOCTI.

[Ipn HamaHHI JOMEAMYHOI JOMOMOTH CIiJ JOTPUMYBATHUCS HACTYIHUX
TIPUHITUTIIB:

3a Oyab-sKUX OOCTAaBUH CIIiJ] TEPII 32 BCE BUKIMKATU €KCTPEHY MEIUYHY
nornomory (103).

Yci pgil moaWHW, MO HAJa€ JOMOMOTY TOBHHHI OyTH JOIUTBHUMH,
0OMipKOBaHUMH, PIITyYUMH, ITBUJKUMH Ta 30CEPEIHIKCHUMH.

[Tepm 3a Bce MOTPIOHO OIIHUTH OOCTAaBUHU Ta 3IIMCHUTH 3aXOIU 3
YCYHEHHs /11 HeOe3neuyHux (PakTopiB (BUTATTH 3 BOAM, MAJAOUOr0 IPUMIIICHHS,
a00 TIPUMIIIIEHHS, 1€ HAKOTTMYMJIUCS Ta3u, TIOTACUTH TAJAI0YHNI OJST TOIIIO).

3a BIJICYTHOCTI SIBHUX O3HAK CMEPTI y MOCTPAKAAIOTO HEOOXITHO HEraitHO
pPO3MOYATH HEMIPSIMUNA MacaXX CepIls Ta MITy4YHE TUXaHHS.

BomnoniHHS TeOpeTHUYHUMH 3HAHHSIMHU Ta MPAKTUIHUMH HABUYKaAMH, SKi
HaBEJICHO BUIIE, NOTPeOye, MO-Mepuie, po3yMiHHA KEPIBHUKAMH YCIX PIBHIB He-
0OX1JTHOCTI TaKOTO HABYaHHS, IMO-ApPyre HasBHOCTI PO3Tally’)KeHOi CHUCTEMH 3a-
KJIaJIiB Ta BUCOKOKBaJII(h1KOBAaHUX BUKJIaJadiB.

3riIHO 3 YMHHHUM 3aKOHOJIABCTBOM [2], TEBHI KaTeropii MpaiiBHUKIB, 10
(yHKIIIOHATBFHUX O00OB’SI3KIB SIKUX BXOJUTH HAJIAHHS JOMEJAUYHOI JIOOMOTH, Tie-
peciuHi TPOMAJIHU OTPUMYIOTh HEOOXIJH1 3HAHHS Yy CHEI1alI30BaHUX HaBYAIIb-
HO-TPEHYBAJIBHUX MiPO3/11aX HABYAJIbHUX 3aKJIaIB (IIEHTPIB).

OpHuM 3 TaKMX 3aKJIaJiB € [HCTUTYT Jep KaBHOTO yIpaBiiHHS y cdepi 1u-
BUTBHOTO 3aXHCTY, /I HAaBYaHHS PATYBAJIBHUKIB 3 JOMEIUYHOI TOTIOMOTH MTPOBO-
JSTHCS 3@ OMpalboBaHOIO Mporpamoro «llepimii Ha MicIll O1i» BIATOBIIHO 10
Hakazy MO3 [3].

V 1ol ke yac moTpeba y HaBYaHHI 3 JOMEIUYHOI JOTIOMOTH 3HAYHO Tepe-
BHUIIY€ HAasIBHI BUKJIAIAllbKi PECYPCH.

BucnoBku. HaBuaHHS pATYBaJbHUKIB CBOEYACHO 1 MPABUJILHO BHKOHATH
HaWMpOCTINIl ~ MPUAOMH  JOMEAMYHOI  JOTIOMOTHM  TPH  TpaBMaTHYHHX
MOIITKO/UKEHHSAX,  ONiKaX, OOMOpPOXKEHHSM  Ta  HEIIAaCHMX  BHUIAJKaX,
pPaZlOAKTUBHOMY  OINpPOMIHIOBAHHI, OTPYEHHI CHJIBHOJIIOUUMHU OTPYWHHUMHU
PEUYOBMHM Ta 3apakeHHI OaKTEepiOJOTIYHMMHU 3acoOU JO03BOJUTH 30€pertu
3JI0POB'Sl T KUTTS MOCTPAKIAINX B HACTIOK HAI3BUYANHUX CUTYAIIH.
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CUCTEMA ABAPUVHOI'O PEATTPOBAHMUS IIPEAITPUATHS

Enuszapoe A.B., k.m.1., doyenm, ooy. kagh.
Hayuonanvnuiii ynusepcumem epasxcoanckoii 3awumol Yxpaunu, Xapvkos, Ykpauna

['maBHas 3amaya npeanpusTus — 0€30MacHOe U CTa0MIBHOE MTPOU3BOJICTBO.
B mpouiecce cBoel AESTENBHOCTA OHO MPEBBILIE BCErO CTABUT O€30MMACHOCTh Ye-
JIOBEKA U OKPYKAIOIIEH CPEIbI.

PyKkOBOZICTBO COBMECTHO € IEPCOHATIOM IPUJIATAIOT YCUIIUS Uil CO3MAHUSA
YCJIOBUH, NPEAOTBPAILIAKOIINX HAPYIICHWS HOPMAJIBHOW DJKCIUTyaTallud U BO3-
HUKHOBCHHE ABAPUMHBIX CUTYallMM ITyTE€M YJIYUYLIEHUs] TEXHUYECKUX XapaKTepH-
CTUK CHCTEM M OOOpYAOBaHMS, BHEAPEHHUS HOBOW TEXHUKH M TEXHOJOTWH, IPO-
BEJICHUS MOJEPHHU3ALMU U PEKOHCTPYKIIMH 00OPYIOBAHMS U CUCTEM, ITOATOTOBKU
1 00y4eHHs epcoHaa.

Cucrema aBapuiHOTO PEArMpPOBAHUS NPEANPUATHS SBISIETCS B3aWMOCBSI3aH-
HbIM KOMIUIEKCOM YEJIOBEUECKMX M TEXHWYECKHX PECYPCOB, OPraHMU3ALMOHHBIX
TEXHUYECKUX MEPOIPUATHI, OCYIECTBIIEMBIX IEPCOHATIOM IO/l PyKOBOACTBOM a/I-
MUHHCTPALUH, C 1ETbI0 MPEIOTBPAILECHUS] WM OCJIAa0JIeHUsT BIMSAHUS aBapuUM WM
YpE3BbIYANHON CUTYAIIMH HA IEPCOHAII, HACEIIEHUE U OKPY KAIOIIYIO CPEILY.

OcHOBHBIE 337]a41 CUCTEMBI aBAPUUHOTO PEarnPOBAHMUS:

— o0ecrnieyeHre TOTOBHOCTH K JIOKAJIM3AlMU U JTUKBUAALMK aBapuil U JIpy-
I'MX YPE3BbIYANHBIX CUTYallU HA MPEINPUATUH U JIMKBUIALUU UX I1OCIEICTBUMN;

— pearupoBaHM€ Ha aBapUU U YpE3BbIYAMHBIC CUTYal[Ul HA OOBEKTE;

— peanM3anys MEPOIPUATUHN IO 3aLIUTE IEepcoHana NPEaNpPUATUs, Hace-
JICHUS U OKPYKAIOILEH CPEJIbI;

OpranuzanMoHHasi CTPyKTypa U COCTaB CHJI CUCTEMBI aBapUMHOTO pearu-
POBaHUSI IPEANPUSTHS:

— PYKOBOJUTENb PaOOT MO JUKBHUIALUN aBApUH WM YPE3BbIYAHHON CUTYa-
LMY Ha TUIOLIAJIKE - TUPEKTOP, UITU JIULIO, UCTIOJHSIOIIEE €r0 00S3aHHOCTH;

— KOMHUCCHS IO BOIPOCAM Ype3BbIYAMHBIX CUTYyalMil (IUTad pyKOBOAMTEIS
aBapUIHBIX PabOT Ha MIIOIIAJIKE);

— aBapuiiHbIe IPYIIbI U OpUTa bl OOIIEro U CrelrnaIbHOrO Ha3HAYCHMUS;

— YIpaBJIEHUE 10 BOIIPOCAM aBAPUUHONW T'OTOBHOCTH U PEarupOBaHUsI.

JIvpekTop BO3riaBiseT KOMHCCHIO IO YPE3BBIYANHBIM CHUTyalusM. B pe-
KMME HOPMAJIbHOW JKCIUTYaTalluM KOMHUCCHS IO YPE3BBIYANHBIM CUTYAIUsIM KO-
OpJIMHHUPYET AEATEIBHOCTh CUCTEMBI aBAPUMHOTO pearnpoBanus. B pexunme mo-
BBIIEHHOM TOTOBHOCTH WU PEXUME AECATEIbHOCTH B YPE3BBIYAWHBIX CUTyalUd
komuccusg o YC BXOIUT B cOCTaB mTabda PyKOBOJUTENS aBapUUHBIX padOT Ha
IJIOIIAJIKE U SIBJIIETCS OPraHOM YIIPABJICHUs OpPTaHW3allel U NPOBENCHUEM aBa-
puiiHO-cTIacaTeNbHbIX PabOT MO JIOKANW3AlMK, JUKBUIALUMWUA aBapuil U APYrux
Ype3BbIYAMHBIX CUTYallUl HA OOBEKTE.
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JInst oCyIIECTBIIEHHSI HEMOCPENCTBEHHOW AESATENBHOCTH MO JIMKBUAALIMU
BO3MOKHBIX aBAPUM U YPE3BBIYANHBIX CUTyallMi, 3aIIMUTHI IIEPCOHANA - CO3AaHBI
aBapuifHbIC TPYMIBI U OpUraabl. ABapHUilHbIE TPYIIBI U OpUraabl YKOMIUIEKTOBA-
HBI CAMBIMU OTIBITHBIMU PYKOBOJIUTENIAMUA M PaOOTHHUKAMHU, UMEIOIIUMU HEO0XO-
JUMBbIE€ 3HAHMS U HABBIKH IO MIPOBEACHUIO aBapUIHO-CIIaCATEIbHBIX U BOCCTAHO-
BUTEJILHBIX PadoT.

CpencrtBa cucTeMbl aBapuMHOIO PEArWPOBAHMSA: LIEHTP TEXHUYECKOW MOJI-
JEP>KKH; BHYTPEHHUIN W BHEIIHUI KPU3HUCHBIE LEHTPbI; CUCTEMA OIOBELICHUS U CBS-
3u; cucTema coopa, 00paboTKH, TOKYMEHTHPOBAHUS, XPaHEHUs, OTOOpaKEHHS U Tie-
pellauu 1aHHbIX; 0OBEKTOBBIE MaTEpPUAIBbHBIE PE3EPBBI U ABAPUIHBIE KOMILIEKTHI IS
IIPEIOTBPAILECHUS, TUKBUAALNY YPE3BIYANHBIX CUTYAllUN U UX TIOCIIEICTBUM.

Jlns peann3anuu QyHKIMN O pearnpoBaHUIO HA aBapHH, peain3alii Mep
3aIMTHI NEPCOHANA U 3aIUThl HACEJIICHHUS SIBISIIOTCA KPU3UCHBIE LIEHTPHI.

Paboune mecrta nepcoHana KpU3UCHBIX [IEHTPOB U MX OCHAILEHUE OpPraHu-
30BBIBAIOTCS C YYETOM UX (DYHKIIMOHAJIIBHOTO Ha3HAYEHUS U PACTIPEIEISIOTCA 110
HECKOJBKHM padOurM 30HAM:

— B 30HE NPUHSTHS PELIEHUN U YIIPABIIEHNUSI OPraHU30BBIBAIOTCS: pabouee Me-
CTO NPEACTABUTENS OpraHa rocyJapCTBEHHOIO PEryJIMpOBaHus O€301acHOCTH, pado-
4Yee MECTO NPEACTABUTENS PETHOHAIBHOTO WM MECTHOTO YTIIOJTHOMOUYEHHOIO OpraHa
IO BOIIPOCAM YPE3BbIYAMHBIX CUTYALMH U IPAKIaHCKOM 32l Thl HACEJICHNS;

— B 30HE 0€30I1aCHOCTH YCTAaHOBOK M 00OpYI0OBaHUS pacroaratorcsi pado-
Yhe MECTa CHELUAINCTOB, OCYIIECTBIIIONINX aHAJIN3, IPOTHO3UPOBAHUE COCTOS-
HMS 00’ €KTa;

Cucrema OMoBeUICHUs PEACTABISAET COO0M KOMIUIEKC OpraHW3allOHHO-
TEXHUYECKUX MEPONPUATHH, alapaTypbl U TEXHUYECKUX CPEJICTB OMOBEIICHMS,
CPEICTB M KaHAJIOB CBA3M, CETEW MPOBOAHOTO, PAINO, TEIEBU3MOHHOIO BEUIaHUS
npeHa3HaYeHHBIX JIsl CBOEBPEMEHHOIO JJOBE/IEHUSI CUTHAJIOB U MH(GOPMAIIUU 110
BOIIPOCAM TPAXKAAHCKOM 3aIIUTHI HACEIEHUS K LEHTPAJIBHBIM U MECTHBIM Opra-
HaM MCIOJHUTEIBHOW BIACTH, NPEANPUATHIM, YUPEKICHHUIM, OPTaHU3ALMIM U
HAaCEJICHHUIO.

3amura nepcoHaja NpyU BO3ZHMKHOBEHUM aBapUM WJIM YpE3BbIYANHON CH-
Tyaluy, AOCTUTAETCS 34 CYET NMPUMEHEHMS] TEXHHMYECKHMX M OpraHU3allMOHHBIX
Mep, HallpaBJIEHHBIX HA MMHUMU3ALIMIO BIUSHUS HETaTUBHBIX (DAKTOPOB.

Homenknatypa n 00beM HaKOIUIEHUS TOBapHO-MAaTepUAIbHBIX LIEHHOCTEN
OOBEKTOBOIO MATEPHAILHOTO pPEe3epBa, ONPEIENICHbl, UCXOJ U3 MOTpeOHOCTEeH
U1 00ecnevYeHrs BbIMOJIHEHNUS MEpP B Clydae Yrpo3bl Upe3BbIUAHBIX CUTYAlIH,
IPElyCMOTPEHHOI0 00beMa BBITIOJIHEHUS aBapUHO-BOCCTAHOBUTENBHBIX Pa0oOT.

ABapuiiHbie TpyIIbl U OpUTraibl YKOMIUIEKTOBAHbI aBapUUHBIMU KOMILICK-
TaMHU, HEOOXOAUMBIMH ISl BBINOJHEHUS MEPBOOYEPEAHBIX MPOTUBOABAPHITHBIX
MEPOIPUATHNA, & UMEHHO:

— CpEeACTBAMU 3aILUTHI OPTaHOB JbIXAHUS;

— CpEICTBaMU 3AIMThI KOKHA U30JIMPYIOLIETO TUIIA;

— CpelCTBaMU PaguOCBA3H;
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— TO3UMETPUIECKUMHU TprOopaMu (TpUOOPHl paMaliOHHON pa3BEIKU U
JO3UMETPUIECKOTO KOHTPOJIS);

— CIICTIOACK IO, BKITFOUAs TEILIYIO (3UMHIOI0), 00YBBIO;

— MIPOTUBOPATUAIIMOHHBIMY U MEAUIIMHCKIMH TIpenapaTaMu;

— CIIEIUATBHBIM 000py/I0BaHUEM, HHCTPYMEHTOM, TEXHUYECKUMHU CPEICT-
BaMHU, 3aMlaCHBIMU YaCTSAMH, PEMOHTHBIMU MaTepUaIaMH U T.JI.

Nmeronuecst 3anuTHbIE coopykeHuUs (yOexuIna) oOecreynBaroT 3alluTy
YKPBIBAEMBIX, OT HETATUBHOTO BIIMSIHUS OTIACHBIX (DaKTOPOB M IIPEIYCMATPUBAIOT
BO3MOKHOCTh HETIPEPBIBHOTO MTPEOBIBAHMS B HUX B TEYCHHE JBYX CYTOK pacueT-
HOTO KOJIMYECTBA YKPHIBAIOIIIUXCS JIHII.

JIMTEPATYPA
1. Koneke muBiibHOro 3axucty Ykpainu. Ne 5403-VI Bix 02.10.2012 p.
2.[lnan pearyBaHHS Ha HaJA3BUYAHI CHUTYyallli JAEpXKaBHOTO pIBHS,
3arBepkeHui noctaHoBoro KM VYkpainu Bin 14 6epesns 2018 p. Ne 223,
3. https://lwww.rnpp.rv.ua/ru/emergency-response.html
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V]IK 351.861

IIJIAHOBI TABJIMLI B3AEMO/II SIK ONIEPATUBHMIA JOKYMEHT
B POBOTI LUTABY 3 JIKBLAALIT HACJIAKIB HAI3BUYANHUX
CUTYALIN

Hexnoncokuit .M., k.siticok. 1.
Hayionanensiu ynieepcumem yusinbroco saxucmy Ykpainu, Xapkis, Ykpaina

Posrnsan ocHoB Teopii B3aemonii [1, 2] mae miacTtaBu CTBEpAXYBaTH, 1110 B
MPaKTUYHINA TUTOMIMHI 3MICT B3aeMojii cui IuBUIbHOTO 3axucty (L[3) moxkHa
OMHCATH YOTUPMa OCHOBHUMH CITIOcOOaMu a0 iX MOETHAHHIM: B3a€EMOJIS 3a 3a-
BJIAHHSMU; B3a€MO/IisSI B IIPOCTOPI; B3a€MO/IIS 32 YACOM; B3a€EMOJIs 3a Crlocobamu
BUKOHAHHS 3aBaaHb. KoxkHoMy criocoOy 3actocyBanHs cui 1[3 Moxe BiamoBima-
TH CBi1li KOHKPETHUH c110ci0 B3aeMoli a00 iX CITOIyYeHHS.

Jis 6e3nocepenHboi opraHizaiii 1 KOOpAUHAIlll aBapiiHO-PATYBaJIbHUX Ta
IHIIMX HeBiAKIagHuX poOiT B 30H1 HC cTBOproeThes mTad 3 JiKBIIaIli HACIIIKIB
HC (Ilta6 3 HC) [3]. Bin € pobounm opraHoM KepiBHHKA poOiIT 3 JiKBIAalliil HacC-
miakiB HC 1 Ha HpOro 0e3mocepe HbO MOKIAa€THC 3a1a4a 3 PO3po0JICHHS IIPo-
MO3MININ 10 pillleHHs KepiBHUKA poOiT 3 mikBigamii HaciaiakiB HC 3 opranizarii
B3aemouii. Pazom 3 TmM, cepen omepaTHBHO-TEXHIYHOI 1 3BITHOI JOKYMEHTAIIil
mtady 3 HC He nepenbayeHo po60o4oro J0KyMEHTY, SKU OU BU3HAYaB MEXaHI3M
B3a€MO/IIi BCIX 3aJIy9CHUX CHJI 32 BU3HAUCHHMMHU OCHOBHHMHM CIIOCOOAMHU B3a€EMO-
nii. I{e 3Ha4YHO yCKJIaIHIOE MTPAKTUYHY CKJIAJIOBY IpoIiecy B3aeMoli. [HCTpyKITii
B3a€MO/II, SIKI pO3pOOJISIOTHCS 3a37aJ€eri/lb, 32 CBOIM MPU3HAYCHHIM HE MOXYTh
MICTUTH TaKOi 1HQOpMaLIi.

B sxocTi pilieHHs Takoi mpoOJIeMHOI CUTyalli MPOMOHYETHCS BBECTH B
nepenik (PyHKIIH KepiBHUKIB OpraHiB yIpaBiIiHHS PO3POOJIEHHS IJIaHOBUX Ta0-
JULb B3aEMO/IT, MPUKIIAAM SIKUX MpecTaBieH1 B Tabu. 1-5.

Taoa. 1. Ili1anoBa Ta0aMUA B3aEMOII 32 3aBAAHHAMU

1IpO3IiTH [Migpozain 1 Migpo3min2 | ............ [Tigpozain n
3aBmaHHsd
3aBmanug 1 + + +
3aBmaHHdg 2 + +
............... + +
3aBgaHHs M + + +
Ta6a. 2. IlnanoBa Tadauus B3aemMolii y npocropi

1IpO3aiH [Migpozain 1 Migpozmin2 | ............ [Tigpozain n
En-urt
IPOCTOPY
Paiion + +
30Ha + +
Py0ix + +
Cexrop + + +
Cmyra + +
Bucora + +
Hampsimok + +
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Ta6a. 3. IlnanoBa Tadauus B3a€MOIIl 32 YacoM (pesKMM 3aCTOCYBAHHS CHJI)

PexnmM, xB. g+10 g+20 g+
[Tinpozainm
ITigpo3ain 1 + +
[Tinposzmin 2 + +
............ + +
[Tigpo3zain n + + +

Taou. 4. IlianoBa TadauLs B3a€MOii 32 4acoM (pesKuM 3aCTOCYBAaHH 3ac00iB)

PexumMm, xB. g+10 q+20 gH

[Tinpo3ainm

ITigpo3min 1, 3aci6 1 + + +
[Tinpozmin 1, 3aci6 2 + +
IMigposmin 1, 3aci6 K + +
[Tinposzmin 2, 3aci6 1 + +

ITizxpo3min 2, 3aci6 2 + +
[Migposain 2, 3aci6 i + +

............ + +
[Tinposmin n, 3aci6 1 + + +
ITizpo3min n, 3aci6 2 + +
[Tigposain n, 3acio j + +

Taoa. 5. [1li1anoBa Ta0JAMIA B3aEMOII 32 cOCO0aMU BUKOHAHHSA 3aBIAHb

impo3aim | Iligpo3min 1 [Migpo3min2 | ............ [Tizpo3ain n
Cnocib giu
Croci6 1 + +
Croci6 2 + +
............... + +
Crocib g + + +
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JOCJ/IIIZKEHHA YACY ICHYBAHHSA IIIH HIBUAKOI'O
TBEPJHEHHS SIK HEPCOEKTUBHOI'O 3ACOBY I30.JISI1III BIJ
BUITAPOBYBAHHS NPOJIUTUX TOKCUYHUX PIIUH

Ilemyxoeé P.A., ao tonkm
Hayionanvnuu ynieepcumem yusinbrHoco saxucmy Ykpainu, Xapkis, Ykpaina

[TpoMucioBUH 1 TEXHOIOTIYHUI MIPOTPec CbOTOAHI BiTOYBA€THCS BCE IIBH-
ame 1 mBuame. [Ipuauan - 3pocTaHHs 00CATIB MPOMUCIOBOTO BUPOOHHIITBA,
YCKJIaIHEHHSI TEXHOJIOTTUHUX MPOIIeciB TOIIO. Bee 11e 103BodIsie TI0IIM Y BChOMY
CBITI e()eKTUBHIIIE BUKOPUCTOBYBATH PECYPCH Ta 3 YAaCOM IiJIBUIIYBATU PIBEHb
iX )KHTTS. Y TOM e 4Jac y 1€l TeHAeHI1 € ¥ iHma cTopoHa. IcHye mpomuciioBa
Oe3reka, sika He HJe B HOTY 3 MPOMHUCIIOBUM IporpecoM. | 3pemroro 6e3neka Ba-
KIJIMBUX 1 HEOE3MEYHUX aKTHUBIB HE BIANOBIAAE BUMOTAM, SIKI CTBOPIOIOTHCS IIBU-
JKICTIO TEXHOJIOTTYHOTO mporpecy. O4eBUAHO, Il CUTYalllsl MOXE MPU3BECTH J10
karacTpodiyHux HacmiakiB. | ne crnpasni BigOyBaeTbed. [1opiuHO y BChOMY CBITI
B11I0yBaIOTHCS THCSYl aBapiid MpU BUPOOHUITBI, 30€piraHHi Ta TPaHCIOPTYBaHHI
HXP, B ToMy uncii ¥ 1OCTaTHHO KPYITHUX.

Taki BUMaAKA CBIIYATh MPO MOXKJIUBICTH MACIITAOHOCTI HACIIAKIB XiMid-
HOT aBapii, 010 MPU JOCTATHBO BEJIMKIN YACTOTI iX BAHUKHEHHSI TOBOPHUTH PO aK-
TyaJIBHICTh IPOOJIEM 1X MONEPEKEHHS Ta JIKB1IaLli.

[Ipouec mikBimamnii HaA3BUYAWHOT CUTYyaIlli B MOBHIA MIpl 3aJIEKUTh Bij
o0'ekta (MicIsl), XapakTepy 1 Xoay XiMIYyHUX aBapid. Tomy ysBJIEHHS J1aHOTO
IpOLECy €AMHOI aeKBaTHOI MOAEILIIO MPAKTUYHO HEMOXIIUBO. Pa3zoM 3 TuMm, npu
OyIb-SIKMX aBapisiX € MeBHA CHUIBHICTh MPOIIECIB, 110 BIAOYBAIOTHCA, PE3YIbTATIB
1 HACJIIIKIB.

OCHOBHUMM HACIIKAMU BEJIMKHUX XIMIYHUX aBapii, K MPaBUIIO, €:

- BUKUIU (PO3JIMBH ) TOKCUYHUX Ta 1HIINX Ta31B a00 PiIUH:

- MUTTEBE a00 TOCTYNOBE BUIIAPOBYBAHHS; JUCIIEPCIs Ta3iB 3 HEUTpab-
HOIO 1 TO3UTHUBHOIO IIABYYICTIO;

- IUCTIEPCls BAXKKOTO ra3y 3aropsiHHs piauH, OyaiBens, copya i T.I. BUOY-
XM PI3HOTO Xapakrepy (0OMexeHi, y BUTbHOMY ITPOCTOPi, BUOYXH TTApOBUX XMap,
MUJIOB1 BUOYXH, JAeToHallli, (i3udH1 BUOYXH, BUOYXU KOHJIEHCOBAHO1 (a3n).

B miteparypi 3ycTpidaeTbes 6araTo crocoOiB JIOKami3aiii moai0HUX CHUTY-
amii. HalimommmpeHimmMm 3 KX € BUKOPUCTAHHS MOBITPSITHOMEXaHIYHUX MiH [1].
Anie oCHiIKEHHSI TAKOTO CIIOCO0Y MPU3BENH 10 HEOOX1THOCTI 3aCTOCYBaHHS IMiH
3 IMABUINEHUM YacoM 130JIF0r0Y0i i [2].

Jlnst BuOOpy cucTeM fKi 33J0BOJIBHSAIOTH MOTpeOaM AJisi YTBOPEHHS CTiM-
KHUX MiH IIBUAKOTO TBEPAHEHHS, HAMU OYyJIO B3STO /10 yBaru paHillie MpoBEIACH]
nociipkeHHs. Tak y po06oTi [3] Oys10 AOCIHIIPKEHO CIIOCO0r OfepKaHHS TTiH IIIBU-
JIKOTO TBEPJIHEHHSI, @ B POOOTI [4] BUBYEHO ONTUMAJIbHI 4YaCOB1 MOKa3HUKU YTBO-
PEHHsI IMiH IIBUJIKOTO TBEPAHEHHS, TAKOX B Il poOOTI OYyJI0 YaCTKOBO AOCIIi-
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JDKEHO 4Yac ICHyBaHHsS OTpuUMaHuX MiH. Ha ocHOBI oTpuMaHuX pe3ynbTariB 3 16
nocrmimxyBanux ['YC Oymno obpano 6 I'YC st GibIn 1eTanbHOTO JTOCIIHKEHHS
yacy icayBanHs [IIT (tabm. 1), sixi 3a0e3medyoTh 0AepKaHHS BUCOKOI MIITHOCTI
KapKacy IMiHH.

Panime Oyno BH3HAYEHO MOKJIUBICTH PETYJIIOBAHHS Yacy relIeyTBOPEHHS
[UIIXOM 3MIHM KOHIeHTpaliid komrnoHeHTiB ['YC, ane mia yac mpoBeaeHHs A0c-
JipKeHHs 3 Buie3asHaueHuMu ['YC, Oyno BUsBIEHO HEOOXIAHICTH 30UTBIIICHHS
gacoBoro iHTepBairy yrBopeHHs IIIIT 3 30—60 c. mo 30—150 c. Tak 5K B cUCTe-
Mmax 1, 4, 5 reneyrBopeHHs BigOyBaioch uepe3 120 c. a B cucremi 4 reneyTBo-
pPEHHS B1I0OYBaJIOCh y Y€ BY3bKOMY 1HTEpBaJll KOHIIEHTpAIIli TeeyTBOproBaya
(5-5,5 0y, %).

Ta6a. 1. 3HayeHHs MiHIMaJIbHUX KOHLEHTPALiil KOMIIOHEHTIB rejieyTBOPIOIOYON
cucremMu (®1) i (®2), 0 BUKJIMKAIOTH BUIKE reJieyTBOPEHHS JJIsl PI3HUX CHCTEM

Ne [Mepmmii Hpyruit OcHoaui poykT | 1, % | w2, %
KOMITIOHCHT KOMITOHCHT peaKuﬁ
CuikaTHi CHCTEMH

1 Na,0-nSiO, NaHCO3 H,SiO3 9 9

2 NaZO—nSiOZ (N H4)2C03 HzSiOg 6 16
3 NaZO-nSiOZ NH4C| HzSiOg 6 5

4 Na,O-nSiO, NaH,PO4 * 2H,0 H,Si03 6 5

5 NaZO-nSiOZ (NH4)2804 HzSiOg 6 55
6 NaZO-nSiOZ NH4H,PO, HzSiOg 6 7,5

JI71s1 JOCSITHEHHS TOCTABJICHOI METH JJI KOKHOI 3 pEYOBUH OYJIM 3p00JIeHI
0 JCKIJIbKA PO3YMHIB 3 KOHLIEHTPALIIMH LIMX PEYOBHH SIK1 BKa3aHi B Ta01. 1, Ta-
KM YMHOM 1100 reJIeyTBOPEHHS BiJI0YyBajIOCh B 3aJaHOMY 1HTEPBaJl 4yacy.

Pesynbratu cnoctepexkenb 3a noseinkoro IIIIT mo3BosisitoTh KOHCTATY-
BaTH, U0 3 IJIMHOM Yacy 3 MIHU MOCTYIOBO BHUIAPOBYETHCS BOAA, BMICT SKOI B
miHl ~ 90 %, 10 MpU3BOAUTH 1O BUCHUXAHHS Ta MOCTYNOBOrO OOCHUIIAHHS BEpX-
Hboro mwapy miau. Yepes 0,5 — 1 100y, B 3a1€xKHOCTI BiJ] TOYATKOBOI BUCOTH IlIa-
py minu Ta Tuny ['YC, niHa BTpayae noJIOBUHY CBOTO 00’ eMy, a uepe3 1 — 2 nodu
0o0CHXaHHs MPU3BOJIUTH 10 YTBOPEHHS TPIUIUH B IMiHI SKI IPOHU3YIOTh BECh ii 3a-
JIVIIIKOBHM 1Iap.

[Ticns nocmimxenHs yacy icHyBaHHs [ILIT Oyno BcTaHOBIIEHO IO 3 MIECTH
nociipkyBanux ['YC, HalCTIMKIIIMMY BUSBUINCH cUcTeMH 1 Ta 6.
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OO0 MATAHHS IICUXOJOTITYHOI TOTOBHOCTI OCOEOBOI'O
CKJIAZLY OIIEPATUBHO-PATYBAJIBHOI CJIYKBH IUBLJILHOI'O
3AXUCTY 1O BUKOHAHHI 3ABJIAHb 3A ITPUBHAYEHHSAM Y
CKUIAJHUX TA EKCTPEMAJIBHUX YMOBAX

Coouna B.Ol., K.M.H., 00Y.
Yyan B.d*
1Haui0HaﬂbHuL7 VHIgepcumem YusiibHo2o 3axucmy Ykpainu, Xapkie, Ykpaina
Zprai'HCbKuﬁ HAYyK080-00CAIOHUL IHCMUmym yugiibHo2o 3axucmy Yxpainu, Kuis, Ykpaina

BcecBiTHs opraHizaiiisi OXOPOHH 3[I0POB'Sl BITHOCUTH MPOQECIIO MOKEKHO-
ro-psTyBajJbHHKA /O JAECATH HaMCKIamHImMX mnpodecii depe3 eKcTpemMalbHi
YMOBH [ISJIBHOCTI, B SIKUX IPAIIO€ OCOOOBHI CKJIAJ] MOXKEKHO-PATYBAIBHUX Ta
aBapiiHO-PATYBaJIbHUX MIAPO3/LIIB.

[Tpamst moskexHOTO-pATYBATFHUKA Ta PATYBAJbHUKA OB’ sI3aHA 3 PU3UKOM
JUTS BJIACHOTO JKHUTTA Ta 30POB’S, HAAMIPHUMHU MCUXIYHUMHU HABaHTA)KCHHSIMH,
AK1 BUSBIIAIOTHCS HaBITh MiJ 4ac nepeOyBaHHSA B MIAPO3JUIL Yepe3 OUIKyBaHHS
CUTHAIIy «TPUBOTa», 110 MOXE MposiyHaTH Oyab-koiu. [lix yac BUi3my Ha JIIKBI-
namito Hachiakie HC (HIT) ocoboBuii ckiaj MoKeKHO-PATYBAIBHUX Ta aBapiil-
HO-PATYBAJIBHUX MIPO3JUIIB CTUKAIOTHCS 3 00 €KTUBHUMHU Ta CyO’ €KTUBHUMU
IICUXOJIOTTYHUMU NiepernoHamMu. ToMy BaXKJIMBUM €JI€MEHTOM IpodeciiHol miaro-
TOBKH MOXEXKHOTO-PATYBaJIbHUKA Ta PATYBaJbHUKA € (POPMYBAHHS IICUXOJIOT1Y-
HO1 TOTOBHOCTI.

VY cyuacHiit niTepaTypl NCUXOJOTTYHA TOTOBHICTh PO3TISIAETHCS K 1CTOT-
Ha TIepeayMoBa OyIb-sIKO1 IIJIECIIPSIMOBAHOI AISUTBHOCTI, i1 peryilii, CTIHKOCTI
Ta eexTuBHOCTI. TuM OlbIlle 3HaUYEHHA HaOyBa€ TOTOBHICTH JO il B €KCTpe-
MaJbHUX CUTYaIlisiX, cTpec-haKTOPH SKUX HETAaTUBHO BIUIMBAIOTH Ha Mparie3aaT-
HICTh TIOKEKHOTO-PATYBAJIbHUKA Ta PATYBaJbHUKA, CIPHUSIOTH i1 KOJUBAHHSIM
a00 SIBHOMY 3HWIKEHHIO, OCOOJMBO IMPHU CHJIBHOMY €MOIIITHOMY Hampy»XeHH1
HU3BKOMY PiBHI MPOGECIHHOT TiATOTOBICHOCTI.

['pynu ¢akTopiB, 10 BIUIMBAIOTH HA PIBEHb TOTOBHOCTI TMOXKEXHOTO-
pATYBaJIbHUKA Ta PATYBAJBHUKA /IO Jiil B €KCTPEMAJIbHUX yMOBaX: 00’ €KTUBHI
(xapakTep 1 HeOe3meka CuTyailii, 0COOJIMBOCTI 11 MPOTIKAHHSA, OpPTaHi3allis il ymo-
BY BUKOHAHHS aBapiiiHO — pATYBaJIbHUX POOIT) Ta Cy0’ €KTHBHI (IICUXIYHI MIpOIIe-
CH, MOTHBH, CTaHU) pO3KpUB y cBOix npaix C. Boakos.

[ToxaneBnu O.A HarosolryBajia Ha HU3bKHI piBEHb IICUXOJIOTTYHOT TOTOBHOC-
Tl PATYBIGHUKIB JI0 BUKOHAHHS CBOIX MpPOQeciiHIX 00OB’SI3KIB Yepe3 HEBIICBHE-
HICTh B TIPUUHSITTI PIllIEHh B YMOBAX BiIMOBIAAIBHOCTI, Ae(PIUTY Yacy, 3MEHIIICHHS
oOcsry 1H(popMallii mpo MAii 1 3aBJaHHA TOXEKHO-PATYBAIBLHOIO Ta aBapiiiHO-
PATYBAJILHOTO MiJPO3/LTY, KOHCTaTyBaja HA BUHUKHEHHS TPYAHOILIB NPy HEOOXi -
HOCTI caMmocTiiHOro ycyHenHs HacmiakiB HC, npu yckiajHeHH1I aBapiitHO-
PATYBAJILHUX POOIT, IiJ] YaC CaMOCTIMHOTO BUKOHAHHS OKPEMHUX JTIH.

@®ypmanens b.l. HarosjonryBaB Ha MOCTIMHMX BHUMOTax JO IOXEKHUX-
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PATYBIBHHKIB MO0 MATPUMAHHS BUCOKOI TMICUXOJIOTIYHOI TOTOBHOCTI TTiPO3/ILIIB
710 LIMBUIBHOTO 3aXMCTY, BU3HA4YaB HAJAMIPHY HANpPY>KEHICTh MCUXIKK B YMOBaX per-
JIAMEHTOBAHOI YacOM aBapiiHO — PATYBAIBHUX POOIT, BeNMHKI (i3UUHI Ta MCHUXIYHI
HABaHTAXEHHSI, 110 MPU3BOAATH IO TUMYACOBOTO 3HM)KEHHS Mpare3qaTHOCTI, Moc-
Tii{HE BIUYTTS BIAMOBIAAIBHOCTI 32 PILLICHHS MOCTABJICHUX 3aBJIaHb [ 1].

Cepen ekcTpeMalTbHUX YMOB Ta (PaKTOpiB, 10 MAIOTh MOIPA3HIOIOYY JiI0 BU-
JUISIIOTh: CHJTBHI (DI3MKO-XIMIYH1 BIUTUBH, BiOpallii, MEepeIikoi1, HeBU3HAYEHICTh a00
HETIOBHOTY 1H(opMaIlii B yMOBaxX BIIMOBIIATBHOI JISTTBHOCTI, KOH(IIIKTH, CHUTYaIlil
PH3HKY, CUTYallll BUCOKOI BIJINOBIIAILHOCTI 3a MPHUUHSATE pilieHHs. [0 ekcTpemanb-
HUX (DaKTOPIB CIIJI BITHECTH TAKOXK 3arpo3y KUTTIO 1 3M0POB't0, 3Ha4YHI (Pi3UYHI Ha-
BaHTA)KEHHS, TOB'SI3aH1 3 BUCOKHM TEMITOM POOIT 3 pATYBaHHS JIIOAEH Ta TaCiHHS TO-
KeXI1, po30MpaHHAM KOHCTPYKII Oy/iBeNb 1 COOPY, BUHOCOM MarepialbHUX IliH-
HOCTEH, CKJIaJJHOCTI, 3yMOBJIEHI HEOOXIHICTIO TPOBEICHHS POOIT B OOMEXKEHOMY
MIPOCTOP1, BUCOKY BIAIMOBITAIBHICT KOXKHOTO TIOXKEKHOTO-PATYBAIIbHUKA Ta PATYBa-
JbHUKA TPY BIIHOCHIMA CAMOCTIMHOCTI Jii 1 HEOOXIIHICTIO MPUIMATH PILLIEHHS, MO-
B's13aHI 3 pATYBAaHHSM KUTTS 1HILMX JIFO/IEH, HAsIBHICTh HECIIO/IIBAHUX Meperko. Ta-
Ka cneur@ika mpogeciiiHol TISUIbHOCTI MPEN'siBisg€ LUIKOM KOHKPETHI BUMOTH JI0
AKOCTEH 1 CTaHy MIATOTOBKHU CIIBPOOITHUKIB.

JlocniKEHHSAIMUA aKTyallbHUX MPpoOJieM BU3HAYEHHS Ta (POPMYBaHHS MPO-
(eciiiHuX XapaKTEpUCTUK OCOOUCTOCTI B yMOBaX BIUIMBY €KCTPEMaJIbHUX CUTya-
ik 3aiimanucek B. Annpyciok, B. Bapenuk, ®@. /lymko, B. €snokimos. [lepcnek-
TUBU PO3POOJIEHHSI HOBOTO METOJly Ta TEXHIUHUX 3aCO0IB MIATOTOBKH MOKEXKHU-
KiB Y TpeHa)Kepax KOHTEHHEPHOTO THUITY y CBOiX mpaisx po3kpuB b. IllTaitn [2].
Kosainbos I1., Kypinenko M., €pboMenko B. Haganu npomno3uiiii mo0 BIOCKO-
HaJICHHS MPaKTUYHOI MiATOTOBKHU ra30/MMO3aXHCHUKIB IUIIXOM BUKOPHCTAHHS
HaBYAJIBHO-TPEHYBaJIbHOTO KoMIuIekcy [3], Jlymr B. po3poOuB MeTOIUKY MpoBe-
JICHHS aBapiiHO-PATYBAIBLHUX POOIT B 0OOME)KEHOMY MpocTopi [4].

V¥ HaykoBo-gochigHiit po0oTi «OOrpyHTYBaHHS TEXHIYHMX BHUMOT Ta PO3-
poOKa TEXHIYHOrO 3aBAaHHS Ha CTBOPEHHS [E€PECYBHOTO HaBYaJIbHO-
TPEHYBAJIBHOTO KOMIUIEKCY-CUMYJIATOPA TOXKEK («CUMYJISTOP TOXKEkK»)» CIIiB-
pobitnukamu YxpHJIIL3 nmpoBeaeHo 30ip i cuctemaTtuzaiito iHpopmaiii Ta y3a-
TAIBHEHHS CBITOBOTO JOCBIAY 3 MHUTAaHb 3aCTOCYBAHHS y4OOBO-TPEHYBAIbHUX
KOMIUIEKCIB 3 MIATOTOBKH Ta30JMMO3aXHCHHUKIB, PO3POOJICHO MPOIO3MINI 110,10
KOMIUIEKTAIlll Ta TaKTHMKO-TEXHIYHUX XapaKTEPUCTUK MEPECYBHOIO HABYAJIbHO-
TPEHYBaJIbHOTO KOMILJIEKCY-CUMYJIATOPA MOXKEXK.

Pa3oM 3 TuM, JOCHiIKEeHb 1010 BU3HAYEHHSI XapaKTEPUCTUK OCHOBHUX Mepe-
ITIKO/I, SIK1 JTOJIAJTH TTOYKE)KHI-PSATYBAJILHUKH Ta PATYBATLHUKHY TTPH JTIKBIIAIIlT HACITI/I-
kiB HC (HIT) mpoBoauiock HeOCTaTHRO, a OMKC YMOB, B SKHUX 3/IIHICHIOBaIacs JIiK-
Bifamis Hachiakie HC (HII) noxexHUMU-pATYBaTbHUKAMHU Ta PATYBaJbHUKAMH,
HaJIJaHUM B HAYKOBHUX MPALSIX Y HEAOCTATHBOMY 00CS31.
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The issue of cooling the fire cell is one of the main prerequisites for stopping
burning. Heat dissipation can be provided by water jet streams to the fire, that charac-
terized by the range and the amount of water supplied per time. Jet sputtering is af-
fected on its length, because smaller droplets have less kinetic energy.

A theoretical description of the jet spraying process allows us to design
devices, that generate water jets so, as to achieve maximum efficiency for fire-
fighting equipment.

There are many ways to describe the process of detachment from a jet.
One of the best, is V. G. Levich model. It is based on the principle of feedback in
hydraulics. The essence of the model is, that the fluid in the jet is considered sta-
tionary and the air moves. The interaction of the air and the surface of the jet al-
lows you to detach the droplets from the last [1; 2].

Brief description of the used model. The roughness that is somehow formed
on the surface of the liquid, tries to increase. The higher the speed of relative mo-
tion, the more pronounced this effect. If the roughness amplitude on the jet surface
will increase, so it will increase the droplet separation conditions from the surface.

Determination of the magnitude of surface tension at different values of
wavelength and velocity allows us to analyze the process of the beginning of jet
crushing. The increase in the amplitude of the wave leads to the destruction of
the free surface of the liquid.

If the waves are short, the destruction of the jet surface corresponds to a
separation of droplets, the size of which in the order of magnitude is determined
by the length of the unstable wave.

Most devices that use hydraulic jets for Ukraine SES needs, limited by the
application of low pressure (4-6 atm). In our case, unheated hydraulic jets are of
interest, which used during rescue operations and, in particular, firefighting.

Practical confirmation or refutation of the theoretical results obtained us-
ing the V. G. Levich model is planned to be implemented through the installation
of water jet generation.

A simplified image of the jet crushing process is shown in the figure below.

This installation has been shared for over ten years in Cherkasy Institute of
Fire Safety named after Chornobyl Heroes of National University of Civil De-
fence of Ukraine and National Technical University of Ukraine “Igor Sikorsky
Kyiv Polytechnic Institute”.
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The installation will be used to experimentally determine the length of the
water jet depending on a number of factors. First of all, the effect of geometric
features of firefighting hoses, nozzles, pressure, fluid flow will be investigated.
Also we will investigate the angle of fluid flow to the length of the jet, its spray-
ing and features of separation of droplets from the main jet.

S o=

Fig. 1. Fragment of the structure of the free unheated turbulent jet at the begin-
ning of the crushing zone
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OLIHKA 3ABE3NEYEHOCTI KOMILJIEKTY 3AITACHUX
TEXHIYHUX 3ACOBIB AITAPATYPU ONIEPATUBHOI'O
JIMCIIETYEPCBHKOT O 3B'SI3KY IIJ] YAC JIKBIIAIIII HACJIIJIKIB
HAJI3BBUYAMHOI CUTYANII
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Hayuonanvhuiti ynusepcumem epasxcoanckoui 3awumul Yxpaunwl, Xapkis, Ykpaina

[Tpu nmixBimamii HacmiakiB Hag3BuyanHoi cutyarii (HC) pamgioenexkrponHa
anaparypa (PEA) onepatuBHoro nucrnerdepcbkoro 3B's3ky (O/13) 1 onoBiieHHs
Ipalto€e B PEeKUMI MMIKOBOTO HABAHTAXKEHHS, KOJIH 1]l BILIMBOM €JIEKTPUYHUX I1e-
peBaHTaXKEHb 3pOCTa€ IHTCHCUBHICTh BIAMOB KommoHeHTIB PEA OJ13, mo moxe
MPUBOJUTH JI0 TPUBAIUX 3aTPUMOK B POOOTI MEpExi €NeKTPO3B'sI3Ky, Ta MOTpe-
Oye HeraiiHOTO BigHOBJIEHHS mnpare3gatHocti PEA OJI3 nuisixoMm 3aMiHK efeMe-
HTIB, SIK1 BIJIMOBHJIUA, BUTPATaMH 3allaCHUX €JIEMEHTIB 3 OJIMHOYHOTO KOMILICKTY
(OK) 3anacHux texHiuHUX 3aco0iB (3T3).

Tomy akTyanbHOIO € mpoOsema nporuosyBaHHs 3adesneueHocti OK 3T3
PEA O/I3 3anacHumu enemeHTamu mpw Jikigamii HachiakiB HC, sika motpebye
BUPILIEHHSI aKTyaJbHOTO HAYKOBOTO NMUTAHHS 3 KIJIbKICHOI OLIHKHM 3aJ€XKHOCTI
koedimienta 3ade3nedeHocti OK 3T3 PEA OJIC Bijx noka3HUKIB 0€3BIIMOBHOCTI
u pemoHTonpuaaraocti enemeHTiB PEA O/IC.

Merta nanoi poboTu nojsirae B po3poOJICHHI CTATUCTUYHOI MOJIEJl BU3HA-
yeHHs noka3HukiB goctatHocTi OK 3T3 B 3a51e:KHOCTI BiJl MOKa3HUKIB O€3B1AMO-
BHOCTI Ta pemonTonpuaataocti PEA OJI3 npu excrutyaraliii B pexumi MKOBOTO
HaBaHTaXeHH1 Ha Bumagox HC.

Koedimient 3abe3nedyeHocti K, € cepeaHs 3a 4acoM IMOBIPHICTh TOTO, IO

OK 3TX He nepeOyBae B cTaH1 BIIMOBH, I1J] SIKOKO CJI1JT PO3YMITH TaKWi CTaH Ma-
pu «PEA OJ13—OK 3T3», npu sikomy PEA O/]3 noBHicTIO 200 4aCTKOBO BTPATUB
npane3aaTHICTh Yepe3 BIAMOBY OJHOTO 31 CKIaJ0BUX Horo enemeHTi, a OK 3T3
HE MOX€E HaJaTH NOTPIOHOTO 3aMacHOrO €JIEMEHTA, 10 MPUBOJUTH O MPOCTOIO
PEA O/13 npotsarom vacy T,

Koedimient 3abe3neuenocti K, OK 3T3 PEA OJ/I3 3amacHuMu enemMeHTa-
Mu Mae Buf [1]:

K3 = f(Tn/Toe 7TB/Toe) = Tl A = Tl/T (1)
(b n By (L )
(A+A /1) (1+T,/T,.)

ne A, Zx =N-A.-K - ekcIulyatamiiiHa iHTeHCcuBHICTH BimMoB PEA OJI3, 1o

P

BanOBye Koe(I)luleHT eJIEKTPUYHOTO HaBaHTaxeHHs Kp, 1 CKJIaaHICTh BUKOHAHHS
3 kubkicTio enemenTiB PEA (N>100): T, =1/A, - HapoOITOK Ha BiIMOBY amapa-

typu OJC; T, =1/u- cepenHiii yac BIJHOBJIEHHS (3aMIHM) €JIEMEHTa, 10 BIIMO-
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BuB, anaparypu O/[3 enementom OK 3TC; u- iHTeHCUBHICTH BiTHOBJICHHS; T, —
cepeaniit yac BumymieHoro npoctoro PEA OJ13 gepes BiacytHicTs B OK 3T3 He-
0OX1JIHMX €JIEMEHTIB (Jac MOTIOBHEHHS).

SAx BunnmuBae 13 (1) koedimient 3ade3neyenocti OK 3T3 PEA O/13 3anac-
HUMH €JIEMEHTaMU SIBJIsi€ 00010 (PYHKITITO

K,=fT, /T, T,/T,) )

ne T,/T,, - CHIBBIIHOLIEHHSI CEPEHBOTO Yacy BiIHOBIEHHs (3aMiHu) T, eneMeH-

Ta, mo BiamoBuB, O3 O3 enementom komiuiekTy 3T3 10 dacy HapoOiTKy Ha
BiIMOBY T ;

T,/T,. - CHIBBIAHOIIEHHS CEPEAHBOTO Yacy BUMYILIEHOTO MPOCTOIO amapa-
typu O/13 uepes BincytHicth y OK 3TC HeoOXigHMX eleMEeHTIB (4acy MOIOB-
HeHHA) T, 10 yacy HapoOITKy Ha BIIMOBY T

[IpoBenemo po3paxyHku koedimieHty 3adesneuenocti OK 3T3 (1)

K,=fT,/T,.,T,/T,.)IpA PI3HUX 3HAYEHHSX cHiBBiAHOWeEHb T,/T .. 1 T, /T, , 1€
BUXI1JHI JIaH1 ¥ pe3yJIbTaTH pO3paxyHKiB 3BeeH1 Ha puc. 1
1,05
S 100
[=]
x
I 095 —
g
p—
2P 0,90
é ™ ——K31npw Tn/Toe=0,01
89 085 S _
i K32 npw Tn/Toe=0,1
=
'u-::' 0,80 K33 npw Tn/Toe=0,2
|
Q
2 075
o [Tp} — W] o~ [Tp} [2a] [¥p} = [Tp} [Ep}
D._C;‘_!_DH N._C;HE_DH q._ D“
o o o o (=]
CniBBigHOWeEHHAYacy BiAHOBAEHHUA U HAapaBOoTKKN Ha BigMOBY
Te/Toe

Puc. 1. I'padix 3anexnocti koedinienra 3adesneqyenocti OK 3T3

K3 = f(Tn/Toe ' TB /Toe)

B po6oTi oTpuMaHa cTaTUCTUYHA MOAEIIb JJIs1 IPOTrHO3YBaHHs KoedilieHTa
3abe3nevyenocti OK 3T3 B 3a/1e’KHOCTI Bijl TOKa3HUKIB O€3B1IMOBHOCTI Ta PEMO-
Hronpunataocti PEA O/13.
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CEKLIA 4

XIMIYHI TEXHOJIOI'TI TA TH)KEHEPIS, PAJIAIIAHUMA
TA XIMIYHUHA 3AXUCT

V]IK 614.8

IOA0 BUKOPUCTAHHSA EINIOKCUIOBAHUX JIHA®TOJIIB SAK
OCHOBMU 3B’A3YIOUYUX 5 CKIIOIIVIACTHUKIB
I3 3BHUKEHOIO I'OPIOYICTIO

Aganacenko K.Al., K.M.H., CM. UKJL.
Pomin A.B*., 0.0epawc.ynp., npogh.
Knrouka IO.Hl., 0.M.H., C.H.C., HaY. KA.
Junoeui B.Ol., K.M.H, 00Y. Kag.
T'acanoe X.IHZ., K.M.H.
1Haui0HaJ1bHuL2 VHIgepcumem YyugiibHo2o saxucmy Ykpainu, Xapkie, Ykpaina
2 Akademis Minicmepcmesa 3 Haoseuuatinux cumyayiv Azepoatiosicanckoi Pecnyoniku, Azepbaiiodcan

Ha naHuii MOMEHT 3aCTOCYBAaHHS MOJIMEPHUX MaTepiajiiB B IPOMUCIOBOC-
TI Ha0yJlI0 MAacoBOro xapakrepy. Pazom 3 THM, BUXOHASYM 3 YMOB €KCIUTyaTalli
BUPOOIB 13 CKJIOIUIACTUKIB, 10 HUX BUCYBAIOTHCS J€ajll >KOPCTKIIII BUMOTH B
IJIaH1 1X eKCIUTyaTalliHUX XapaKTePUCTUK.

B sKkocTi CcHUpOBMHHHMX MatepiaiiiB (KOMIIOHEHTIB) TP OTPUMAaHHI
3B’3yIOYMX JJIsi CKJIOIUJIACTHKIB Hal4acTille BUKOPUCTOBYIOTh €MOKCHUIAHI CMOJIU
[1]. TlepeBaru X cMOJI BUPAKEHI B JIOCTaTHIN TEXHOJIOTIYHOCTI MPHU iX OTPH-
MaHHI, BUCOKHX ITOKa3HUKaX ajare3ii, TEPMoO- 1 TEIJIOCTOMOKCTI, CTIMKOCTI J0 ar-
PECUBHMX cepeaoBuIll [2].

s oTpuMaHHS MaTepiadiB 13 3aJaHUMHU BIACTUBOCTSIMH HEOOX1THE 3HAH-
HS MEXaHI3My TIPOIIeCy MECTPYKIi, a TaK0X KapOoHi3allli €MOKCUIIB, CTPYKTYpH
1 BJIACTUBOCTEW YTBOPIOBAHMX KapOOHI30BaHHMX MPOAYKTIB. Taka MOCTaHOBKa
MpoOJIEMU 3yMOBIIIOE MOKJIUBICTh OTPUMAHHS MaTepialliB 31 3HWKEHUMHU TTOKa3-
HUKaMU TOPIOYOCTI 0€3 3aCTOCYBaHHS AaHTUITIPEHIB 1 HATIOBHIOBAYIB.

VY 3B’S13Ky 3 UM MPEACTABIUIIO IHTEPEC PO3MIISIHYTH Tpoiiec kapOoHizaiii
3MIATUX TOJIETIOKCHUIIB, IO YTBOPIOIOTHCS Ha CTafli MOro TEPMIYHOI 1 TepMOO-
KHUCJTIOBAJIBHOT IECTPYKIIii.

Sk 00’€KTH AOCIIKEHHS Ha MACTaBl CTYTEHS iX TOPIOYOCTI 1 BIZICOTKA BHXO-
JTy KOKCOBOTO 3aJIUIIKY TIPU JTIHIHHOMY HarpiBi [3] Oysi BUKOpHUCTaHi: OpOMBMICHHIA
omiromep; 4, 4'- mirmuuainosuii edip - 1, 1'- minadgromny; 2, 2'- mirmimuaiioBuii edip -
1, 1'- minadromy; 4, 4' - pirminuaiiosuii edip - 1, 1'- minadTonmeriny.

Buxoasun 3 mpuUHIAIIB 3HMKEHHS] TOPIOYOCTI MOIMEPHUX MaTtepiajiB, a
came — cmiBBigHOIICHHS 3B’ s13kiB C—H, a Tako 3a MIBUIKOCTI 1 BiJICOTKY KOKCY-
BaHHsI, OyJI0 MPOBEJCHO TEPMOTPABIMETPUYHUN aHAI3 OTPUMAHHX TMOJTIMEPHHUX
3B’A3YI0YHX 1 MPOMHUCIIOBOTO aHaory (tadi. 1).

AHaJti3 TaOMMYHUX JAHUX TOKa3ye, 3B’s3yroue Ha OCHOBI 4, 4'- mirmiumii-
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noBoro edipy - 1, 1'- ninadrony Mae MEHIINN BMICT JIETKUX KOMIIOHEHTIB IMPH
JECTPYKIIii, a TAKOXK BEIUKHUIN BIICOTOK BUXOAY KOKCOBOTO 3aJIUIIKY, 110 POOUTH
HOro HalOUIBII MEPCIEKTUBHUM JUISI 3aCTOCYBAaHHS B CKJIOTUIACTUKOBUX CHCTE-
Max 3 psIy 3alpOINOHOBAHUX 3B’ A3YIOUUX.

Jlis miATBep/PKEHHS BIUIMBY 1HTEHCHBHOCTI KapOOHi3allii Ha TOPIOYiCTb
MOJIIMEPHHUX MaTepialiB 1 BUBHAYCHHS 3aralibHUX TEHIEHIIIN OyJIM MpOBE/CH] BU-
npoOyBaHHS MO BHM3HAYEHHIO XapaKTEPUCTUYHUX TEMIEpaTyp CTaHIApTHUMU
METOJIaMU BUTIPOOYBaHb (Tadi. 2) [4].

Tab6g. 1. XapakTepucTHKH npoliecy AeCTPYKILii moJiienoKcuaiB

[Moniemoxcu O6nacTb KinbkicTh
MaKCHMaJIbHOT KOKCOBOI'O
[IBUAIKOCTI 3anumiky, %

nectpykuii, °C

4, 4'- nirminuainosuit edip - 1, 1'- minadgrony 270-590 22

bpomBMicHa 3MOKCHIHA CHCTEMa 280-680 19

2, 2'- nirmimuainosui edip - 1, 1'- mimadrony 320-700 14

4, 4' - nirminuainosuit edip - 1, 1'- ninagroi- 330-720 12

METLTY

Taba. 2. Temneparypu cnajaxyBaHHsl i 3aiiMaHHSI JOCJIIKyBaHMX MOJiMEPHHUX
KOMIIO3MTIiB

OcHoOBa MOJIMMEPHOTO CBA3YIOMIETo st cTek- | Temmeparypa | Temmeparypa
JIOTLIACTUKA CriaJlaXyBaHHS, | 3aiMaHHSI CKJIO-
°C [5] mwactuky, °C
4, 4'- nirmiuuainosuit edip - 1, 1'- ninadgrony 515 820-870
CymimeBa cucTema: €MOKCHUIIaHOBUI 0JliroMep 475 790-840
D/1-20 + GpoMBMiCHHUIA OJliroMep

TemnepaTypu cranaxyBaHHs 1 3aliMaHHS TOJIMEpIB (SIK OJOYHUX, TakK 1
TUTIBKOBHX 3pa3KiB) MOKa3yIOTh CYTTEBY MepeBary (pi3HUII0 TEeMIEpaTypH clia-
naxyBaHHs Ha 7,7 %) HaQTaJIEHBMICHUX 3Bs SI3YIOUUX Y MOPIBHSIHHI 3 BIAOMUMH
IPOMHUCIIOBUMHU aHAJIOTaMHU, 1110 3aCTOCOBYIOTHCS NI BUKOPUCTAHHS B CKJIOMAJ-
CTUKOBHX CHUCTEMax 31 3HIKEHOIO TOPIOYICTIO.

TakuM 9MHOM, Ha MPHUKIIAAI YOTHPHOX THUIIB €MOKCUIHHUX 3B’SI3yIOUMX TOKa-
3aHO BIUTMB 1HTEHCHBHOCTI KOKCOYTBOPEHHS HA XapaKTEPUCTHUUHI TEMIIEPaTypH Cria-
JIaXyBaHHs TIOJIMEPHUX KOMITO3UIIMHUX MaTepiaiiB. B mporieci HarpiBaHHs 3IIUTHX
MOJIMEPIB B MPUCYTHOCTI KOHJICHCOBAHUX (PparMeHTiB (POPMYETHCS SKICHO HOBa
CTPYKTYpa, sIKa TIEPEIIKOPKAE PO3ITPIBY HIXKUKX IIIApIB, 110 HE 3a3HAIN AECTPYKIIIT 1
nepenkomKae ugys3ii JeTKUX MPOIYKTIB B 30Hy BUHUKHEHHS TOPIHHS.

JIITEPATYPA
1. Muxaiinua, FO.A. KoHCTpYKIIMOHHBIE TTOJIMMEPHBIE KOMITO3UIIMOHHBIE
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2. KepOep, M. JI. [TonumepHbIe KOMITO3UITMOHHBIE MaTepUAIIbl: CTPYKTYpA,
cBoOMcCTBa, TexHoyorus: Y4. moc. / M.JI. Kep6ep, B.M. Bunorpanos, I'.C. I'onos-
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NEPCHOEKTUBU BUKOPUCTAHHS CKJIOIJIACTUKOBOI
APMATYPHU B CYHACHOMY BYIAIBHUILITBI

bapaoaw O.Cl., K.M.H., ACNIpAHm
Januenko FO.M"., 0.m.n., npog.
Ilonoe IO.Bl., K.M.H., 00Y.
3azpebenvruil A.B?
1Xap7<iecbi<uﬁ HayioHanbHUll YHigepcumem 0yOieHuymea ma apximexkmypu, Xapkie, Ykpaina
’TOB «Imnepamus Tpetioy, Xapkie, Yrpaina

Kommno3uitiitHa apmarypa Ha OCHOBI CKJIOIIIACTUKY 3HAXOUTh JOCUTH IIUPOKE
BUKOPHUCTaHHS B Cy4aCHOMY OYIIBHHUIITBI SIK aJIbTEPHATUBA 3aCTOCYBAHHIO apMaTypH
31 cTa. AJie pH IIbOMY HEOOX1HO BIIMITUTH, 1110 KOMIIO3UTHA apMaTypa BUKOPHC-
TOBYETHCS 3/1€0UIBLI 32 KOPAOHOM, B TOW Yac K B YKpaiHi 151 001aCTh HE JJOCUTh PO-
3BuHeHa. Lle B mepiy depry mop’si3aHO 3 HEIOCTATHBOIO KUIBKICTIO JIOCHIDKEHb Ha
10 TEMY, a TaKOX 3 BIJCYTHICTIO HOPMATHBHOI JOKyMEHTAlli 00 BUPOOHUIITBA,
BUIPOOYBaHb Ta MPOEKTYBaHHS KOHCTPYKLIN 13 3aCTOCYBAHHSM CKJIOIUIACTUKOBOI
apmarypu [1]. B sikocTi 0CHOBHOTO Matepiaity JJisi BAPOOHHUIITBA KOMIIO3UTHOI apMa-
TYPU € CTPHKEHD 13 CKJIOBOJIOKHA, IPOCOYEHUH 3a JI0IIOMOT0I0 TEPMOPEAKTUBHOIO, Y
OUTBIIIOCT] BUIAAKIB, ETOKCHIHOTO 3B’ S3YIOUOTO.

Jlo ocHoBHOI miepeBaru ckioruiactukoBoi apmatypu (CITA), B mopiBHsHHI 31
CTaJIeBOKO MOKHA BIJTHECTU MaJly MIMTOMY Bary y MO€IHAHHI 3 BUCOKOIO MILIHICTIO Ta
KOpo3iitHOoIO cTikKicTio. MitHicTs CITA Ha po3puB MOke BTpHUYl NIEPEBUILLYBATH Mi-
IHICTB CTaJIeBOi apMarypH. Lle 103BoJIsie 3HAYHO CKOPOTUTH BUTPATH HA apMyBaHHS
3a paxyHOK 3aCTOCYBaHHS MEHIIIOTO JIlaMeTPy CTPHXKHIB O€3 BTpaTH MIIIHICHUX Biac-
TUBOCTEW KOHCTPYKIIii. Masa Bara Ta BUCOKA THYUYKICTh JJa€ MOYJIMBICTb TOCTAYaHHS
CIIA B OyxTax, a oT)Ke poOUTh MOKJIMBUM ii MOHTaXX Ta TPAHCHOPTYBaHHS O€3 BU-
KOPUCTaHHSI CeLIaIbHOI TEXHIKH, 110 3HAYHO 3HIKYE BUTPATH Ha JIOTICTUKY. CKIIO-
TUIACTUKOBA apMaTypa XapakTepU3YEThCs TAKUMU CIIEIM(PIYHUMY BIACTUBOCTSMH, SIK
MAarHiTOIHEPTHICTh Ta pagionpo3opicth [2]. Lle q103Bossie 3acTocoByBaTH 1ieH MaTepi-
a1 Jiy1st Oy/IIBHMIITBA crieriaibHuX 00’ ekTiB. Husbka TermmonposigHicts CITA B cBOIO
Yyepry J103BOJIsIE BUKOPUCTAHHS Y HMBUILHOMY OyJIIBHUIITBI. BIacTUBOCTI JieneKTpu-
ka poOuth CITA BUKIIOUHMM MaTepiasioM AJisi OyIIBHUIITBA KOHCTPYKIIIH, /1€ He0O-
X1THUM JIeJeKTPUYHUIA 3aXUCT. XiMiuHa Ta KoposiiHa cTiikicTe CITA narote MoXk-
JIMBICTh 3aCTOCYBaHHS NPU CIOPYJIKEHHI 0aceiiHiB, OEPEroBUX yKpIrUieHb, TPYOOII-
POBOJIIB Ta KOJIEKTOPIB, KaHAI3AIIHHIUX CUCTEM Ta IHIIUX KOHCTPYKIIH, 1110 KOHTaK-
TYIOTh 3 arpeCMBHUMH XIMIYHUMH Ta Ol0XIMIYHUMU cepefoBuiliaMu. He 3Baxkaroun
Ha 3HaYHI MEepeBaru KOMIO3UTHOI apMaTypH, HEOOXITHO BIJIMITUTHA HACTYIIHI CYTTEBI
Henoniku [3]. Moayns npyxHocTi CITA y 3-4 pa3u HIKY€e B OPIBHSIHHI 31 CTAJIEBOIO
apmatyporo. [lonpu 11e, y BUpoOiB 3 KOMIIO3UTHOI apMaTypHu BIJICYTHS TUIOIIA/IKa Te-
Ky4OCTIl, 4epe3 IO pyHHYBaHHS MpU PO3TATYBaHHI HOCUTh KpUXKUM Xapaktep. [Ipu
HarpiBaHH1 KOHCTpYKIii Bke 10 70 °C KoMITo3WTHA apMarypa 3Ha4YHO BTpAdae CBOI
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MILIHICHI BIIACTUBOCTI, & MPU BIUIMBI BIIKPUTOrO BOTHIO € TOPIOYOI0. Takum 4nHOM,
TEPMOCTIHKICTb 1 BOTHECTIHKICTh TaKOi apMaTypH T0CUTh HEBEJHKI.

Kommnanis «Imneparus Tpeitn» (M. XapkiB) € OJHUM 13 OCHOBHUX JIIJIEPIB 3
BUPOOHUIITBA 1 TOCTaYaHHS KOMIIO3UTHUX MaTepiajliB Ha OCHOBI CKJIOIUIACTUKY B
VYkpaini Ta 3akopoHoM. J1Ji1 BUpOOHHUIITBA CKIIOTNIACTUKOBOT apMaTypy BUKOPH-
CTOBY€ETHCS BUCOKOMIITHE aTFOMOOOPCIITIKATHE CKJIIOBOJIOKHO THMY E 3 miHiiTHOIO
mitpHICTIO 4800 Teke. B sIKOCTI 3B’3y1090T0 3aCTOCOBYETHCS CMOKCHIHA CMOJIA
EJ1-20 3 TBepauukomM — metuinrerpariapodptaneBum anriapuaom (MTIDA). Sk
MPHUCKOPIOBAY TBEPIHHS 3acTOCOBYEThCs Y11 606/2.

[Tporiec BUTOTOBIEHHS apMaTypu MOYHHAETHCS 3 PO3ZMOTYBAHHS CKIIOBO-
JokHa 3 0001H 1 popmyBaHHSI OCHOBHOI cTpiuku. [Ipu oMy KiTbKicTh 0001H BU-
3Ha4ae€ JiaMeTp KIHIeBOro cTpuxHs. Jlami cTpiuka 31 CKJIOBOJOKHA 3aHYPIOE€THCS
710 BaHHHM 13 3B’SA3YIOUUM JIJIsl IPOCOUYBAHHS, MICIS YOTO 3a JIOTIOMOTOI0 (PiIb’€p
PI3HMX JI1aMETPIB BIJDKUMAETHCSA HAJIMIIKOBA CMOJIAa Ta apMaTypl HaJa€ThCs LU~
JiHApuyHa ¢opma 1 mIbHA cTpykKTypa. Ha HacTymHoMy eTami 3A1HMCHIOETHCA
cripanbHe OOMOTYBaHHS 3arOTOBKH CTPIIKHSA CKPYYEHOIO HUTKOIO, 33 PaxyHOK
YOro CTpUkKEHb HaO0yBa€ MEPIoAMYHOr0 IPOoPuIIO0, 0 B MOAATBIIOMY 3a0e31euye
MIIIHE 3YETNICHHS apMaTypy 3 0ETOHOM. ApMaTypa MPOXOAUTh Yepe3 eNeKTPOIiy,
1€ BIAOYyBaeTbCs TBEPIHHSA 3B’s13yt0uoro. Temmeparypa B meyi HOBUIBHO I1JBH-
mryetbes 1 gocarae 200-300°C 3anexHo BiJ JgiaMeTpy apMarypu. Hampukinii
30HU TBEPJIHHS TemriiepaTypa 3HKyeThesi 10 S0-60°C. Ilicns temneparypHoi
00poOKM Marepian OXOJIO/DKYETHCS 1 MPOXOAUTh Yepe3 MPOTSHKHUN MEXaHi3M.
['oToBa apmarypa HaIXOJUTh O 30HU PO3PI3y Ha CTPHXKHI HEOOX1IHOT JOBXKHUHU
abo o Oapabany st 3MOTyBaHHsS apMarypu B Oyxtu. Kommanis «Immepatun
VYkpaina» BUTOTOBIIsIE apMaTypHi CTPUKHI JilaMeTpoM Big 6 10 16 MM.

XapakTepUCTUKU KOMIIO3UTHOI apMaTypH y MOPIBHSHHI 3 CTaJIEBOIO apMa-
Typoto kinacy A-III mpeacrasneni B Tadm. 1.

Ta6u. 1. XapakTepucTHKU KOMIIO3UTHOI apMaTypH y NMOPiBHSHHI 3 CTAJ€BOI0 ap-
matypoo kiaacy A-l11

XapaxTeprcTika CkJI011acTUKOBA apmarypa CraneBa apmatypa
«ImMneparus Ykpaina» kiacy A-lll

Minnicts npu po3tsaryBanas, MIla 800-1300 390-490
BigHocHe nmomoBxeHHs, % 2,2 25
Monyns npyxHocTi, MIla 55 000 210 000
Tennonposignicts, Br/(m-°C) 0,35 46
IlinbHiCTD, KT/M° 1900 7850
Jliniitee posmmpenss, o-10°K™ 9-12 13-15

bynu npoBeneni BunpoOyBaHHs apMatypu «ImmepatuB YkpaiHa» Ha CTiid-
KICTh Yy JIY)KHUX BOJHHUX cepenoBuiax. BpaxoByroun pH OGeToHy, sikuii ckiagae
omu3bpko 13, mis qochimKeHb OyJu BUKOPUCTAHI BOJHI PO3YMHU TiAPOKCHIY Ta
KapOOHATy HATPi0 BIAMOBIAHOI Ty>kHOCTI. Butpumka 3paskiB CIIA B po3umHax
npotsirom 40 mi6 mokaszana, M0 mMaca 3pa3KiB apMaTypu 3aJUIIA€ThCs HE3MiH-
HOIO, TOOTO MOTJIMHAHHS arpeCUBHUX PIUH HE CIOCTEPIra€ThCs. TakuMm 4uHOM,
BpPaxOBYIOUM 3HAYHHUM 1HTEPEC /10 BIPOBAKEHHS Y CydacHi OyaiBeIbHI TEXHOJIO-
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rii, JOCTIDKEHHS 1 TOKpAIIEHHS BJIACTUBOCTEH, YAOCKOHAJIICHHS TEXHOJIOTIMH,
CTBOPEHHSI HOBHX TEXHOJIOTIYHMX TPUHOMIB BHTOTOBJICHHS Ta BUKOPHUCTAHHS
CIIA € nepcneKTUBHUM HaNpsIMKOM Oy 1IBETbHOTO MaTepialio3HAaBCTRA.
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MOBBIIEHUE OTHECTOMKOCTHU NOJJUMEPHBIX MATEPUAJIOB
ITPU UX HAITOJTHEHUU BBICOKOAMUCITIEPCHBIMH
HEOPI'AHUYECKUMHU HAITOJTHUTEJAMUA

Bausnwk A.Bl., K.M.H., O0Y.
Bacunvuenxo A.BZ., K.M.H., 00Y.

Pyoan A.B%., cm. npen.

be3yznan IO.CZ., K.M.H.
Hecmopenko ZI3.

'Hayuonansnwiii mexnuyeckui YHugepcumem «XapoKo8CKUll NOAUMEXHUYECKULL UHCTMUIYIM ,
Xapwvkos, Yrkpauna
2Hayuonansnwlii ynusepcumem 2parxcoanckoii 3awumsol Yxpaunvl, Xapokos, Yxpauna
3Cﬂ06au7<uii mexHono2uueckul yHusepcumem, bpamucnasa, Cnosaxus

[IpoGnema roprovecT MOJIMMEPOB U MOJTMMEPHBIX MaTEPUAJIOB SIBIISCTCS
JaBHEW W TMOCTOSHHO akTyanbHOUM. [lonmmmepHble MaTepualbl, 00Jagarolye
CBOWCTBAaMHU CaMO3aTyXaHHUsI, MOYKHO MOJYYUTh BBEJICHUEM B UX COCTaB aHTHUIIU-
PEHOB M HETOPIOYMX HanoaHUTeNel. CyIeCTBEHHBIM CAEPKUBAIOIINM (PaKTOPOM
MIPUMEHEHHUs aHTUIMPEHOB Ha OCHOBE coefuHeHui dochopa U okcuaa CypbMbl
ABJISIETCSI OOHAPYKEHHUE UX KAHIIEPOT€HHOI'o Xapakrepa (Kak caMuX MpPOAYKTOB,
TaK ¥ MPOJIYKTOB UX pasiokeHusi mpu ropenuu). [losromy, Gosee mporpeccus-
HBIM SIBJISIETCS UCMOJIb30BAHUE B KAUECTBE AHTUIIMPEHOB PA3JIMYHBIX MUHEpab-
HBIX HAIlOJIHUTENEH, INIIEHHBIX TPUBEICHHBIX BBIIIE HEAOCTATKOB.

B cBA3U ¢ 3TUM NpencTaBiIsieT UHTEPEC UCCIEA0BAHUE BIUSHUS MPUPOIbBI
MOPOITKOOOPA3HBIX HAMIOJHUTENIEH U UX COJIEp>KaHUs Ha BOCILJIAMEHSIEMOCTh, I'0-
PIOYECTh U JBIMOOOPA3YIOIIYIO0 CIIOCOOHOCTh BHICOKOHAIIOTHEHHBIX MOJIMMEPHBIX
KOMITO3UIIMOHHBIX MatepuaioB (IIKM) Ha OCHOBE SMOKCHUIHBIX OJIUTOMEPOB U
MOJIMATUIICHA HU3KOT0 AaBieHus [1].

J1y1s1 SKCIepUMEHTa B COCTaB AMOKCUIHOM CMOJIBI Ha ocHOBe EPoXy-520 (aHa-
nor 3J1-20) ¢ oTBepAUTENEM TOIUITUIICHITOJIMAMIUHOM B KQ4eCTBE BBICOKOHCIIEPC-
HBIX HEOPraHMYECKUX HATIOJIHUTENEN C pa3MepoM vactull 3...40 MKM BBOJIWIIN:

- CHHTETUYECKU I ATIOMOCHIIUKAT (eonuT) oOren dbopmyIbl
N320A|20328|022H20,

- rugpokcu amomunus, AI(OH)s;

- ruapokcu Marausi, Mg(OH)s.

["oprouecTs 1 ApIMOOOpa3yroas cnocooHocTh uccnenyemoix IIKM Ha oc-
HOBe Epoxy-520 npuseaena B Tadu. 1.

Bne 3aBucMMoOCTH OT BHJIa HAMOJHUTENEH, TOBBIIIIEHUE UX COJICP)KaHUS B
[TKM cnocoOCTBYyeT CHUKEHUIO TOPIOYECTH.

[ToxapoornacHble CBOMCTBAa 00pPaA3IOB KOMITO3UIIUM HA OCHOBE MOJIMATUIIC-
Ha cpennero aasienus (I19C/) Marlex® HMN TR-935-HMN TR-935G u3zyua-
au merogom orHeBoi TpyOsl mo JICTY EN ISO 4589-3:2018, kucnopoHbIi UH-
nekc onpeaensui o JCTY-H b EN 1991-1-2:2010, a MexaHuueckue CBONCTBA
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uccnenoBam o JICTY EN I1SO 527-2:2018. Pe3ynbraThl BicciienoBaHUuN Mpe-
CTaBJICHBI B Ta0J. 2.

Taou. 1. Bausinue HAaNMOJHUTEJIEH HA MOKAPOONACHbIE XaPAKTEPUCTUKHU IMOKCH/I-
Hbix [IKM

tes, KH, Dm, M2/KT
I[IKM °c % 00. PEXKHUM IH- | PEKUM TO-
poinsa peHus
Henanonnenunsiit 440 18.6 1407 810
HanosHennsblil cunteTnye-
CKUM aJIFOMOCHJIMKATOM (I1€0-
JIUTOM) 510 20.0 627 480
Hanonnennsiii AI(OH)s 503 21.9 706 310
Hanonaennsiii Mg(OH), 487 22.0 660 320
Taoa. 2. [loka3zaTeau CBOMCTB M3Y4YaeMbIX KOMIIO3UIUH
No | Konuentpauust | Bpewms Bpems IToTteps Paspymaro- | OtHOCHTENB-
co- CHHTETHYEC- | 110 Ha4a- | camo3a- MacChl Iee Hampsi- | HOE yIUIHHE-
CTaBa | KOro ajllfoMO- | Jarope- | TyXaHus, | @pH ro- JKEHHE MIPU HUE IIpU pa3-
CHJIMKAaTa, HUHA, C peHun PaCTAXKECHUU, PBIBE Tp
Mmacc.% c c,, Mlla
1 0 I'opur - - 29 870
2 10 198 18 26 30 137
3 15 240 7 8-10 28 130
4 20 280 7 7-8 29 125
5 25 405 6 6-7 28.5 110

Taroke nccneroBaHus MOKa3aiy, YTo npu BBeaeHnH B coctas [IDC/] cunreru-
YECKOr0 aJIFOMOCHITMKATA BpEMS JIO Hadasaa TOPEHUs YBEJIMUUBACTCS C BO3PACTAHUEM
€ro cojiepkaHus B nmoymMepe 1 coctanisiet oT 198 ¢ mo 405 c. [pu ynanenuu odpas-
11a 3 TUTAMEHU TOPEJIKK €r0 TOPEHHE TIpeKparmaeTes: yepe3 6-18 ¢ B 3aBUCUMOCTH OT
COCTaBa KOMIIO3ULIMU. [IprueM, BpeMsi CaMOCTOSITETLHOTO TOPEHUS CHUKAETCS C
YBEIIMUCHUEM COJICP>KAHMUSI CHUHTETUYECKOrO aatOMOCWIMKaTa. Mexny Tem, y u3-
BECTHBIX KOMIIO3UIIMI HA OCHOBE MOJIMATUJIEHA CaMO3aTyXaeMOCTh JIOCTUTAETCs TIPU
BBICOKOM (Z10 25 %Macc) coaepKaHuu aHTUIHUPHUpPYIOLEeH cmecu (xyopnapadus +
Tpuokcua cypbmbl) [2]. ToaTOMy, IO CpaBHEHUIO C CYIIECTBYIOIIMMHU, U3yYCHHbBIE
koMrio3utii Ha ocHOBE [I9C]] u CHMHTETMYECKOro alfOMOCHIIMKATA UMEIOT TMOBbI-
HIEHHYIO CaM03aTyXaeMOCTh MPU OTCYTCTBUU B KOMIIO3UIIMM JOPOTOCTOSIIINX U TOK-
CUYHBIX aHTUIUPEHOB. 10 cBOMM (PU3HKO-MEXaHWYECKUM TOKA3aTeNsIM W3YYCHHBIC
KOMITO3UIIMY HE YCTYTAOT U3BECTHBIM.

[IpoBeaeHHbBIE MCCIIENOBAHUS MOKA3aIMd, YTO U3YYECHHBIE KOMIIO3UILIMM Ha
ocHoBe [I9C]] M CHHTETHMYECKOIO I€OJuTa 00JIalal0T CaMO03aTyXaeMOCThIO U
JIOCTATOYHO BBICOKMMU (PU3UKO-MEXaHUYECKUMHU XapaKTePUCTUKAMU.

[IpoBeaeHHBIE UCCIEIOBAHUS TIO3BOJISIIOT PEKOMEHIOBATh HW3YYECHHBIE
snokcuaubie IIKM ¢ comepkanmem HeopraHuueckux HamnoiaHutenen 40-
70 Y%mMmacc. s TepMeTH3aIlii CTPOUTENBHBIX KOHCTPYKIIMA U IPYTUX W3NETUH,
paboTaIIMX B YCJIOBHSIX MOBBIIIEHHBIX TEMIIEPATyp, a TAaKXKe B PEXKUME, TJIe
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MIOKa3aTeIM OTHECTOMKOCTH U HAarPEBOCTOMKOCTH F€PMETU3HUPYIOIIEr0 KOMIayH-
71 SIBJISIFOTCS ONPENEIISIOIIUMH.

[IpensiokeHHbIE KOMIIO3ULUU MOYXHO PEKOMEHI0BATH JJI1 NPUMEHEHHS B
CTPOUTENbHOM, KaOelbHOM, MPHOOPOCTPOUTENBFHOM U JPYTHX OTpacisix Ipo-
MBIIUIEHHOCTH.
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VJIK 355.587+620.187

MIKPOCKOHIIA NOBEPXHI HIUXTU OLVIBTPA-IIOTJIMHAYA

bopucoea A.C.
Kpaesuenko B.1.
Jixuvoecokuii P.B., k.x.1.
Ykpaincokuii naykoso-0ocnionuu incmumym yuginvHozo 3axucmy, Kuis, Ykpaina

J1o 3ac001B OUMILIEHHS MOBITPS Y 3aXUCHUX CIIOPYJaX IUBUILHOTO 3aXUCTY
BIJTHOCSITHCS (PUIBTPHU-TIOTIINHAYI.

OuurieHHss TMOBITPS BIAOYBA€ThCS 3a pPaxXyHOK TMpolecy aacopOrii,
TCOPETHUYHI 1 IPUKIIaIHI OCHOBH sIKOT BUKJIaAeHO ¥ [1, 2]. AncopOriis € OCHOBOIO
3aXHUCHOI Ail (IIbTpa-MOTJIMHAYA. BITBIIICTE CyYaCHUX BHUCOKOTOKCHYHHUX
OTPYMHUX PEUOBHH B MAPOMNOJIIOHOMY 1 Ta30MOI0HOMY CTaHi MOTJIMHAIOTHCS Y
(GLIBTPI-MOMNIMHAYL 32 PaxXyHOK mpolnecy aacopOwii. OuulleHHS MNOBITPS
OPOXOJUTh Yy IHapi ajacopOeHTy, IMIPErHOBAHOTO XIMIYHUMHU CHOJyKaMU
MeETajiB, TPUETHIICH{IaMIHOM.

B skocti  amcopOeHTy, SKUM ~ 3allOBHIOIOTH  (PUIBTp-TIOTIIMHAY,
BUKOPUCTOBYIOTh aKTUBOBAHE BYT1JUISA PI3HOIO MOXOKEHHS, & caMe, BUPOOJIeHE
3 aHTpaLUTy, TOp(y, MIIOTOBUX KICTOYOK, KOKOCY, TOPIXOBOI IIKApaTyIIH.

Meroy BUBYEHHS IOBEPXHI MaTepialiB IIMPOKO 3aCTOCOBYIOTHCSI B HAYKOBO-
JIOCITIHUX, HABYATBHUX, 3aBOJICHKUX Maboparopisx [3]. Ix mMoxkua nojinuti Ha Tpu
IpYIY — MIKPOCKOMIYH1, METOJIU Ta30IIPOHUKHOCTI, afICOPOLIIiHI METOTH.

HaiinpocTimmmu y 3acTocyBaHHI BUSIBUINCSA Bi3yajibHI METO/IM, 30KpeMa BU-
3HAYEeHHS MMUTOMOI MOBEPXHI IUISIXOM BUMIPIOBAHHS PO3MIPY YACTHHOK MOPOIIKO-
MoAI0HUX MaTepialiiB 3a JOMOMOTOIO CBITJIOBOTO a00 €JIEKTPOHHOTO MIKPOCKOIIA.

Merta po60oTH — TOCIIKEHHSI TTOBEPXHI aJCOPOCHTIB METOJIOM CKaHYHOYO1
€JIEKTPOHHO1 MIKPOCKOTTIi.

Ckanyro4i eJeKTPOHHI MIKPOCKOIW MPU3HAYEHI I JTOCTIKEHHS CTPYK-
TypH MOBEPXHI 3pa3KiB 00’ €KTIB PI3HOTO MOXOKEHHS. 3aBAsSKU BEIHUKINA MTHMOWHI
PI3KOCTi, CKaHYIOUHH MIKPOCKOT J03BOJISIE CIIOCTEPITaTH TPUBUMIPHE 300pakeH-
HSl JOCIIKYBaHOi nmoBepxHi. [liAroToBka 3pa3kiB Jjisl BUBUCHHS Y CKaHYIOUOMY
€JIEKTPOHHOMY MIKPOCKOII € BITHOCHO TTPOCTOIO [4]. '07I0BHUM 3aBIaHHSM € Ha-
JaHHS MPOBITHOCTI MOBEPXHI 3pa3ka, IO JIOCATAETHCS IIJIIXOM 10HHOTO HAITH-
JIEHHSI BAXKKUX 1HEPTHUX METAJB (30JI0TO, TUIATHHA, CpibJIo, Maiaiii) B yMOBax
HErJIMOOKOTO BaKyyMmy. 3pa3oK HaKIJICIOBAIM Ha CHEIlialbHUI METaleBUil TIpe-
METHHH CTOJIMK 3a JOMOMOTOI0 CTPYMONPOBITHOTO KIJICHO TOPTOBOi MapKu
DOTITE. Jlani Ha 3pa30k 3a JOMOMOTOI0 CHEIiaIbHOTO MPUCTPOO (I0HHOTO Ha-
MUJII0BaYa) HaHOCWIM MeTal. JlocmikyBaHUMU 3pa3kaMu OyB pi3HUX BHIIB aj-
copOent. Ha puc. 1 mpeacTaBieHo 300pakeHHs IUXTH OJEp>KaH1 HA CKaHYIOUYO-
My enekTpoHHoMY Mikpockomi JSM 6060 LA ¢ipmu JEOL.
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Puc. 1. Mikpodororpadii rpany. aacopoeHTy

Takum 9MHOM, METOJIOM CKaHYIOUOT €JIEKTPOHHOT MIKPOCKOIIIi TOCITIIKEHO
MOBEPXHIO TPaHyJ IMIUXTH, HEOJHOPITHICTh MOBEPXHi, po3Mip Ta (HopMmy yacTu-
HOK aKTHBOBaHOTO BYTiUIsA. Ha moBepxHi rpaHys COCTepiraroThCsl BINAANHH, IITi-
JIMHY, BUCTYIIM Ta OTBOpU. Tak, Ha puc. la, rpaHyiu MaioTh GopMy IIIIHIpPA Ta
MICTSTh KpiM YaCTHHOK aKTHBOBAHOTO BYT1/UIS po3MipoM 70 10 MKM IMy4Kd BO-
JIOKOH, JoAaHux mpu ¢gopmyBaHHl. Ha puc. 106 rpaHynu maroTh HUIIHIPUYHY
dbopmy, a ix moBepxHs chopMOBaHA 3 YACTUHOK aKTUBOBAHOI'O BYTLISI Ta OKpe-
MHUX BKJIFOUEHB, 1110 IOCATAIOTh y po3Mipi 10 50 mkMm. L1 BKItOUeHHSI MOXYTh OY-
TH B'SDKYYUM, 110 JOJAIOTh MpHU oJepkaHH1 rpaHyi. Ha puc. 1c rpanynn mMaroTh
HenpaBuibHy (hopmy 3 cnienupigaumu otBopamu (d > 50 MKM), miMHAMHA 10 2
MKM, IO BIJITPAlOTh POJIb TPAHCHOPTHUX KAaHAJIB, SIKI MOKPAILLYIOTh TU(]Y3ii0 B
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nopu. Po3mipu, hopma 4aCTUHOK, HAsSBHICTh OTBOPIB, IIUIMH Y TPaHyJiax MOXYTb
CBIJUUTHU TPO Pi3HE MOXOKEHHS aKTUBOBAHOTO BYT1ISA, HANIPUKIIAM, 3 JEPEBa,
aHTpaluUTy, WI010BOi KicTouku. [lluxTa Ha puc. 1¢ MPOrHO30BaHO Ma€ OUIBIIY
MOBEPXHIO BiJl IIUXTH 3 puc la, 10, a HAsIBHICTh TPAHCMIOPTHUX KaHAIIIB CBIAYAThH
po BiAMIHHI A1U(]y3iiiHI XapaKTePUCTHKH.
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TEXHOJIOI'TA BE3IIEYHOI'O 'AJIbBBAHOXIMIYMHOI'O ITPOLHECY
®OPMYBAHHSA MIIIHUX ITOKPUTTIB IOTPIMHUM CIIJIABOM

TI'anon IO.K., x.m.n.
Tpezyooe /I.I., k.m.1., ooy.
I'puonvoe M.B., kypcanm
Hayionanvnuu ynieepcumem yusinbroco saxucmy Ykpainu, Xapkis, Ykpaina

[TigBuiieHHs piBHA OE3MEKH B Cy4acHI MIPOMHUCIIOBOCTI 3aIUINAETHCS BaXKITH-
BOIO 3a/1a4€H0, BUPIIICHHS SKO1 MOTpeOye 1HIUBIAYAIbHUX IMIXOMIB I PI3HUX BU-
JiB BUPOOHUITB. BUCOKMM piBHEM HEOE3IEKH BIIBHAYAETHCS EJICKTPOXIMIYHA TEX-
HOJIOTis OOPOOKH MOBEPXHI METAIEBUX JeTaleH, 30KpeMa MpoIec KaTOAHOrO HaHe-
CEeHHSI TaJbBaHIYHUX MOKPUTTIB. [lolmpeHa TeXHOOrIs eNeKTPOIITUIHOTO POopMy-
BaHHSI MIIHUX MOKPUTTIB XpoMoM. [Iporiec XpomMyBaHHSI MPOBOJISATH 3 €IEKTPOITY
(Tabn.1) B sikOMY CITIBBIJIHOIIEHHS KOMITOHEHTIB 1o Maci ctanoButh 100:1. Ilpu
IIbOMY, KOHIIEHTpallisi HeOe3MEeYHNX PEYOBHH B MPHU3EMHOMY IIapi atMocdepu He
MOBUHHO MEPEBUIIYBATH T'PAHUYHO JoTycTUMUX 3HaueHb (I'J1K).

Taoba. 1. I'/IK pe4oBuH y noBiTpi Ta KJac ix He0e3MeKH

Komnonenr Arpe- Kiac ne- I'JIK B mositpi, Mr/m°
EJIEeKTPOIIITY raTHuil | Oesneku | pobGoua HACeJIeHHI YHKTU
CTaH 30Ha | MaKCHMaJIbHA pa3oBa | cepeaHs J00oBa
CrOs aepo30Jib 1 0,01 0,0015 0,0015
H,SO, aepo30Jib 2 1 0,3 0,1

Buxin 3a cTpyMOM MOKPUTTS XpOMOM Ha KaTojii ctaHOBUTH 10—20%, 1H111a ya-
CTKa CTPyMY BUTPAYa€ThCs HA MOOIYHY PEaKIlii0 BUAUICHHS BOIHIO, 10 MOXKE MPH3-
BECTHU JI0 YTBOPEHHSI BHOYXOHEOE3MEUHUX CyMilliei. 3 Orisily Ha MOKITUBICTh YTBO-
pPEHHSI BUOYXOHEOE3MEeUHNX CYMIIIeH BOJHIO Ha EJIEKTPOXIMIYHOMY BUPOOHHIITBI,
srigno 31 ctagmaprom HITAOIT 28.0-1.34-14 [1] HeoOXigHO 3M1MCHIOBATH TTOCTIHHUI
MOHITOPHHT Ta30BOTO CEPEOBUINA pOOOYOi 30HA 3 BUKOPUCTAHHSIM T'a30BUX CIIOBI-
IIyBa4iB PI3HOTO THUITY Ta MOKJIMBICTIO MPOTYBKU O0JIQIHAHHS a30TOM .

[TinBunieHa HeOe3MeKka ra30noBITPSHOI XMapH, 1110 YTBOPIOETHCS, BU3HAYA-
€THCS IMPOKUMH KOHLIEHTPAUIMHUMH MEKaMU MOIIMPEHHS MOJIyM sl BOAHIO (4—
75 %), Haiimenorw eHepriero 3anaintoBaHHs — 0,017 kJ[x, BEJIUKOIO TEIMIOTOIO
sropsinast — 120800 k/[>k/kr Ta HeOe3MeKkow ACTOHAIlli BHACTIAOK i €JIeKTpUY-
HOT ICKpH Ha T'a30MOBITPSIHY cymiml [2].

BianoBigHo, 3aiMIIA€ThCS aKTyaJdbHOKO IMpoOJieMa MiJABUIIECHHS Oe3MeKu
CUCTEM 3 YTBOPEHHSIM BOJIHIO, IO MOTpeOye MOILIYKY HOBUX 3aXOJiB Mpodiiak-
TUKHU Ta TOTIEPEKEHHS TOXKEXK0- 1 BUOYXOHEOE3eKH, CTBOPEHHSI HOBUX TEXHO-
JIOTIYHUX PEKUMIB Ta CKJIAJIIB €JIEKTPOJIITIB 3 MEHILIOK BHOYXOIMOKEKHOIO HeOe-
3nekor0. BojiHOYac HEOOX1THO BUPIIIMTH MUTAHHS 30€pEeKEHHS SKOCTI TajibBaHi-
YHUX MOKPUTTIB, IO YTBOPIOIOTHCA, 32 MapaMeTpamMu (i3UKO-XIMIYHHUX Ta (i3H-
KO-MEXaHIYHHUX BJIACTUBOCTEH.
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Insxamu 3MEHIIEHHS] BUXO/LY 32 CTPYMOM BOJIHIO € MiAOOp €IEKTPOIITIB Ta
BUKOPHUCTAHHS CHUHEPri3My AESKUX METaliB 3 YTBOPEHHSIM MOKPHUTTS Yy BUIJISAL
criaBy. [lepcriektuBHUM € (popMyBaHHS HE MOHOTIOKPHUTTIB, 8 KOMIUIEKCHUX TOK-
PHUTTIB Ha OCHOBI CILIaBiB, KJIACTEpPHA OY0Ba SIKUX XapaKTEPU3YETHCS MOKIIHUBICTIO
MIPOSIBY CHHEPTETHYHOTO €(DEeKTY, 10 MOKE TO3BOJIUTH OTPUMYBATH MIITHE TTOKPHUT-
TS 3 BUCOKHM BHXOJIOM 3a CTPYMOM CIUIaBY Ta 3MEHIIIEHUM 1HTEHCHBHOCTI Mapae-
JBHOI peakilii BUAUICHHS BoaHIO. Cepesl Takux CHCTeM HaMH OOpaHO IS JTOCITi-
JDKEHHS TIOKPUTTS Ha OCHOBI KOOAIBTY 3 JI0JIaBAHHSIM TYTOIUIaBKUX METAIIB.

["anbBaHIvHI CTIIaBU KOOAIBTY 3HAMIIUIM 3aCTOCYBAHHS B MIKPOEGJIEKTPOHII],
MAaIMHOOY/AyBaHHI, PakeToOy yBaHHI, XIMIYHIM MPOMHUCIOBOCTI Ta MPUPOAOOXO-
POHHUX TEXHOJIOTIAX. BBEIEHHS 710 CKIIaay CIUIaBy TYTOIUIABKUX KOMIIOHEHTIB (BO-
ns(paM, MOTIOICH) JO3BOJISIE OJIEPKATH KaTaTITHYHI, KOPO31IMHOCTIHKI, MarHiTHI Ta
BUCOKOMIIIHI MaTepianu. HaHeceHHs TakuX CIUIaBiB 3/11HCHIOETHCS HA METANIEBI Jie-
TaJii 00JIaIHAHHS, 110 MPALIOE B arPECHBHUX CEPEIOBHUINAX Ta 32 BUCOKHX TeMIIEepa-
Typ. |HOMBIAyallbHI TOKPUTTSA BOJb(PpaMOM 1 MOJIOIEHOM 3 BOJHUX PO3YHHIB
OTPUMATH HEMOXKITUBO Yepe3 HU3bKY MEPEHANPYTy BHUIUICHHS BOJTHIO Ta 1X CXUIIhb-
HICTh 70 KaTOJHOI ITACHBAIIli, aJlc MOKHA HAHOCHTH CITIBOCAKECHHSIM 3 METaJaMH
MIArPYyIH 3aj1i3a (3a1130, KOOABT, HIKEJIb) Y BUIJIAI CIUIaBy [3].

YMOBOIO CHIIBHOTO KaTOJHOTO OCAKEHHsS KOOambTy 3 BoJib(ppamMom Ta
MOJTIOJIEHOM € 30JMKEHHS MOTEHINAIB iX BUAUICHHS 32 PaXyHOK 3MIHU aKTHB-
HOCTEH 10HIB IIMX METaNIB Ta MepeHanpyru. Poib MeTaliB MiArpynu 3amisa, sk
CIIBOCaXyBauiB, MOJIITa€ B TOMY, III0 BOHU € KaTaJITUYHO aKTUBHUMHU MeTaa-
MU 1 Ha iXHI} TOBEPXHI BUIUISETHCS BEIMKA KUIBKICTh aTOMAapHOTO BOJIHIO. Me-
XaHI3M mependaydae, M0 YaCTKOBO BIJIHOBJICH! TYTOIUIABKI METad YTBOPIOIOTH
IUTIBKY OKCHJY, SIKa 3rOJOM CIIpHUSi€ BIJHOBJICHHIO OKCOAHIOHIB aTOMapHUM BOJI-
HEM JI0 METAJIEBOTO CTaHy.

Hamu mnpoBezeHO MOCHIKEHHS MO0 BU3HAYEHHS Ta BJOCKOHAJICHHS
CKJIaJly TOJIJTITAaHIHUX CJICKTPOJIITIB 1 PEKUMIB €ICKTPOII3Yy, 10 103BOIsIE Pop-
MYyBaTH MIITHE MMOKPUTTS 3 BUCOKUM BUXOJIOM 32 CTPYMOM. 3a pe3yJibTaTaMu J0-
CJIIJDKEHHSI HAMH PO3pPO0JICHO TEXHOJIOTIYHY CXEMY IIPOIIECY OCAI>KEHHS MOKPUT-
TIB IOTPIMHUM CIIJIaBOM KOOAJIBT-MOJI101eH-BOIb(pam.

Texuomnoriunuii poriec cuuTedy cruiaBy Co-Mo-W Bkitouae B cebe: mexa-
HIYHY IMiITOTOBKY TTOBEPXHI J€Tall, XIMIUYHE 3HESXKUPEHHS, XIMIYHE TPaBJICHHS, TTPH-
TOTYBaHHSI 200 KOPEKTHPOBKY EJIEKTPONIITY, O€3MOCepeHbO CTaJlll0 EIeKTpooca-
JDKEHHS CIUTaBy KOOAJIbT-MOJIOIeH-BOIb(PpaM Ha YOpHI a00 KOJIHLOPOBI METAJH, a
TaKOXX CTa/ii MPOMMBKHM Ta CYIIKH Ha PI3HUX €Tarmax TEXHOJIOTIYHOTO MPOIIECy.
KomrutekcHu#t peskum mporiecy HaHeCEHHS TIOTPIMHOTO CIUIaBy CKJIAJIAETHCS 3 IBOX
OJTHOYACHMX BILIMBIB: CTAlliOHAPHUIA CTPyM (KaToJHa TyCTHHA CTpymy | = 2-8
A/nM®), IMITy/IBCHHIH VHIMOSPHAN CTPyM IeBHOI ckBaxkHOCTI (j = 4-20 A/mmP).
ITporiec poBoasTh mpu HarpisauHi (t = 20—60 °C) Ta mocTiiHOMY TepeMilyBaHHi.

Buxin 3a ctpymMoM mpornecy HaHeceHHs! MOKpUTTIB ciiaBoM Co-Mo-W no-
csirae 78%. ToOTO yacTKy CTpyMy, sika BUTpAdaeThCsl HEe e(DEKTUBHO Ta HJe Ha I0-
O14YHY peakIlito YTBOPEHHS BOJIHIO, IKUI 3IaTHUM YTBOPIOBATH BUOYXOHEOE3MeuHi
CyMillll B IMPOKOMY Jiarna3oH1 KOHIEHTparlil, 3meHmieHo 3 80-90 % mo 22 %.
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Po3po6iiennii pexuM rajbBaHIUHOTO OCAJKEHHS MOTPIMHOTO CILIaBy J0-
3BOJISIE OTPUMATHU SIKICHI rajbBaHIYHI MOKPUTTS, IO MAIOTh MiJBUIIECHY MIKPOT-
BepaAicTh [3] Ta 301IBIINTH MEPiOA JOCSITHEHHS MOMEHTY YTBOPEHHS BHUOYXOHE-
0e3neuHrX KOHIIEHTpAIliil CyMilliel BOJHIO Y BUIMAKy HOro aBapiifHOrO BUTIKaH-
HSl y IPUMIIIEHHS, a TAKOXX WMOBIPHICTh CTBOPEHHS TaKWX KOHLIEHTpauiid. Bos-
HOYAC MOJIETITY€ETHCS 3a/ja4a BEHTUJIIOBAHHS anapary abo MpUMIIICHHS.
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®I3UKO-MEXAHIYHI BIACTUBOCTI KOMIOO3UTIB HA OCHOBI
BTOPUHHOI'O NOJIMPONIIEHY TA JUCOEPCHUX POCJIMHHUX
BIJIXO/IB
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bapaoaw O.Cl., K m.H.
0Ooixcenko T.MZ., K.M.H., O0Y.
Jlebeoes B.BZ., K.M.H., 00Y.
1Xap7<iecbi<uﬁ HayioHanbHUll YyHigepcumem 0yOieHuymea ma apximexmypu, Xapxis, Ykpaina
2HaL;i0HaJ1bHuL2 mexHiuHul yHigepcumem «XapKiecbKull NOJIMeXHIYHUL IHCIUMYm»,
Xaprkie, Ykpaina

B Vkpaini, Ae 3HaX0IUThCS 3HaYHA YaCTKa CBITOBUX POJIOYHNX 3€MENb, BU-
POIIYETHCS 1 TEPEPOOIIAETHCA HU3KA PIZBHOMAHITHUX CLIILCHKOTOCTIOAPCHKUX PO-
CJIMH: COHSIIHUK, TPEYKa, OBEC, MIICHUIIS, parc, Kykypynza Ta iH. [Ipu npomy
YTBOPIOETHCS BEJIMKA KUIbKICTh POCIMHHUX BIJXOJIB, SIKI MOTPeOyIOTh yTHIIi3a-
ii. 30epiraHHs POCIMHHUX BIJIXOAIB CUIbCHKOT'OCIIOIAPCHKOTO BHUPOOHUIITBA
MOB’S13aHO 3 BHKOPHUCTAHHSM BEIUKHX 3€MEIbHUX AUISTHOK 1 TOMY € BaKJIHUBOIO
€KOJIOTIYHOIO Ta €KOHOMIYHOIO ITpo0semMoro. OCTaHHIM 4acoM Ha0yJIo MOIMyJIsp-
HOCTI BUKOPUCTaHHS JHUCIIEPCHUX POCIMHHUX BIIXOJIB JJIsi CTBOPEHHS «3€lie-
HUX» KOMIO3UIiHUX MaTepianiB. Cepel HUX JUCIEPCHI MPOIYKTH MEPEepOOKU
0araTOTOHHAKHUX 3€PHOBHUX KYJbTYp: JYIIIUHHS PUCY, COHSIIHUKA, TPEUKH, Bi-
Bca, neHuwl. [IpoaykTu Ta BIIAXOaM NEPEpOOKH AESKHX POCIMHHUX KYJIBTYP:
JUISTHE BOJIOKHO, cTeOJia 0aBOBHU 1 COHAIIHUKA. Bimxonu nepeBoodopoOku: 6opo-
IITHO XBO1, MaJIbMOBE 1 aHaHacoBe JUCTA. HaiOinbm epekTHBHUM Ta JOLUIBHUM
BBQ)XAETHCS J0JIaBaHHS POCIMHHMX IIETI0JI030BMICHUX BIAXOJIB Y KOMIIO3HUIIIHHI
MaTepiajiv Ha OCHOBI IEPBUHHUX Ta BTOPUHHUX MOTi0J1e(iHIB.

JIst cTBOpEHHS KOMITO3UTIB B SIKOCTI TOJIIMEPHOT MaTpuill OyB oOpaHuit
BropurHui nominponuieH (I1I1). s HanoBHEHHS BUKOPUCTOBYBAIHUCH JAUCIIEP-
cH1 pociuHHI Bigxoau: rpedane gymmnuHHs (['J1) 1 BiBcsne mymmunns (BJI). s
MOPIBHSIHHS BJIaCTUBOCTEN 00paHi nepeBHe O6opoiHo ([Ib) 1 6opomHo xBoi (bX).
PocaunH1 Biixoau moapiOHIOBAJIMCH 3a JOMOMOrOI0 MJIMHA Ta BUCYLIYBAJIHCh B
OJIHAKOBMX yMOBax y CymWiIbHINA madi npu temneparypi 105 °C no mocriitHOi
Macu. BUpOOHUIITBO KOMIIO3UTIB 3A1HCHIOBAIIOCH HA JaOOPAaTOPHOMY OJIHOIIHE-
KOBOMY JIabopaTtopHoMy ekcTpyaepi rpu temneparypi 170—210 °C ta mBHUIKOCTI
oOepranns mHeka 30—70 oOopoTiB 3a XBWIMHY. 15 qocimigkeHb TrOTyBajJuCh
KOMIIO3HIIii 3 MAaCOBUM BMICTOM AucHiepcHUX HamoBHIOBauiB 40, 60 ta 80 %.

3a pesynbratamMu BUNPOOYBaHb BOJOCTIMKOCTI HAaIlOBHEHUX KOMIIO3MITIN
BCTAHOBJICHO, 1[0 TIPH JI0JIaBaHHI HAMOBHIOBAYIB CTIWKICTh BTOPWHHOTO TOJIII-
POTIEHY 10 BOAM Y BCIX BHUMAAKaX 3MEHIIYEThCSA. Pi3KUi 3pICT IPUPOCTY Macu
3pa3KiB y BOJII CIIOCTEPITAETHCS B Jiana3oHi BMicTy HamoBHIOBauiB 10 40%. 30i-
JpIIeHHST BMicTy HamoBHIoBauiB Big 40 mo 80% Ha BOMOCTIHKICTH KOMIIO3UTIB
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MPaKTUYHO HE BIUMBAE. Tak, A 3pa3kiB, B SKUX MicTUThCS 40% HamoBHIOBaya,
B TOPIBHSHHI 3 HEHAIOBHCHHWM TMOJIMPOIUICHOM, BEJIMYMHA BOJOTOTIMHAHHS
3poctae: ms [ITI/TJT y 18, IIIT/BJI y 34, IIIT/BX y 36 Ta IIII/JIb y 42 pa3u. Ta-
KAM  YHHOM, CTIMKICTh  3pa3KiB 70 BOAWM  3pOCTae y  psay:
[TI1/]1b < IIT/BX < IIIT/BJI < TITI/T'JI. BectanoBieHo, M0 HaWKpanuMu XapaKTe-
PUCTHKAMH BiIPI3HAETHCS KOMIIO3HUT 3 BTOPUHHOTO MOJIMPOIIJICHY Ta TPeYaHoro
JYUIAHHS, a HAUTIPIIUMHA — KOMITO3UT 3 IEPEBHUM OOPOIITHOM.

3a pe3yiabTaTaMu JOCHIKEHHSI CTUPAHHOCTI KOMIIO3UTIB BCTaHOBJICHO,
IO JOJABaHHS TUCIEPCHUX POCIUHHUX BIAXOAIB CHpHUSIE K CYTTEBOMY MOTip-
IICHHIO, TaK 1 MOKPAIEHHIO I1i€l XapakTepucTuku. EdexT HanmoBHEHHS, OUeBUI-
HO, B 3HAYHIN Mipi 3aJISKUTH BiJ MIPUPOIU HAMOBHIOBaYa (po3Mipy 1 hopmMu yac-
TUHOK, XIMIYHOTO CKJIaay, MPUPOIN TTOBEPXHI YACTUHOK, IIPOLIECiB Ha MIkda3HIH
rpa”uIll Ta iH.). B nutomMy, s BCiX 3pa3kiB KOMIIO3UTIB, IIPU 301JIbIIICHH] KOH-
[EHTpaIlil HallOBHIOBAYIB CTUPAHHICTh 3pPOCTa€, TOOTO 3MEHIIYETHCS CTIMKICTh
KOMITO3UTIB JI0 MEXaHIYHUX HaBaHTaXCHb. BUKIIOUEHHSM € KOMIIO3UT, HAIOB-
HeHul rpedyanum gymnuHHsaM. [Ipu noxgasanui I'JI 40—-60% 3HaueHHs CTUpPAHHO-
CT1 KOMITO3UTIB 3MeHIIyI0Thcs Ha 9—14%. 361nbimenns Bmicty ['JI 1o 80% mpak-
TUYHO HE BIUIMBA€E HA 3HAYEHHS CTUPAHHOCTI KOMIIO3UTY B MOPIBHSHHI 3 YUCTUM
nosiMepoM. Jlo/laBaHHs 1HITUX HANTOBHIOBAUIB CIPUsi€ 30UTIIEHHIO CTUPAHHOCTI
KOMITO3UTIB. Tak, mpu BMICTI HaroBHIOBa4iB 60% CTUpaHHICTh B MOPIBHSHHI 3
yucTUM TnodimnpomniienoM 3poctae: s [II/BX wa 45%, III/BJI Ha 56% Ta
IIII/1b Ha 64%. TakuM 4YMHOM, 3aTHICTh MPOTHUCTOATH MEXaHIYHIN J1i 3pa3KiB
HAIOBHEHOTO BTOPUHHOTO HOJIIIPOIIICHY 3pocTae y pany:
IT/BJI<III/ AB<IITT/BX<IIIIT/T'JI. BctaHoBIEHO, IO HAMKPANTUMU XapaKTepUC-
TUKaMH BIAPI3HAETHCS KOMIIO3UT 3 BTOPUHHOTO MOJIMNPOIUIEHY Ta TPEYaHOro
JYIITTAHAS, 8 HAUTIPIIUMHA — KOMITO3UT 3 BIBCSTHUM JTYIIIITHHHSM.

Pe3ynpTaTi nociiKeHHsl yAapHOi B’ I3KOCTI Ta MILIHOCTI HA BUTMH 3pPa3KiB
CB1/IYaTh MPO TE, [0 3aKOHOMIPHOCTI BIUIMBY KOHIIEHTpAIlli HAlTOBHIOBAUIB HA Il
XapaKTEPUCTHKN HOCATHh €KCTPEMAJIBHUM XapakTep. Hallkpamymu nokasHuKamu
XapaKTepU3yIThCSI KOMIIO3UTH 3 BMICTOM TpeuaHoro OopomHa 60%: ynapHa
B’s13KicTh 34 kJ[K/M° Ta MinHicTh Ha BuruH 45 MIa. 3aranom, yAapHa B’SI3KICThb
Ta MIIHICTh HAa BUTUH 3pa3kiB 3 60% HamoBHIOBaYiB 3pOCTAIOTh Y PSAY:
I[T/BX<IIT/AB<IIT/BJI<IIII/TJI. BcTaHOBNIEHO, IO HAMKpAITUMU XapaKTepUC-
TUKaMHU YJapHOi B’A3KOCTI Ta MII[HOCTI HAa BUTUH BIAPI3HAIOTHCS KOMIIO3UTHU 3
BTOPUHHOTO MOJINPOMIJIEHY 1 TPEYaHOTO Ta BIBCAHOTO JymnuHHA. Haliripmmmu
MOKa3HUKAMH XapaKTePU3YETHCS KOMITO3UT 3 OOPOITHOM XBO1.

3HaliieH1 3aKOHOMIPHOCTI Jal0Th MiJICTaBU CTBEPAKYBaTH, 110 TaKi Xapak-
TEPUCTUKH, SIK BOJIOTIOTJIMHAHHS, yJapHa B SI3KiCTh Ta MIIHICTh HA BHTHH, OYe-
BUJIHO, B1I0OOpaXatoTh CTPYKTYPY HAIIOBHEHOTO KOMITO3UTY Ta 3ajeXaTh BiJ I'yC-
THUHU CITKU (PI3MYHUX Ta PI3UKO-XIMIYHUX 3aB’SI3KIB, sIKI YTBOPIOIOTHCS HA MOBE-
pXHI noAuny (a3 MK HalOBHIOBaYEeM 1 nojiMepoM. BianoBiaHo, 1i xapakTepuc-
TUKH 3aJI€KaTh BiJl MTOBEPXHEBHUX BIACTUBOCTEH YaCTHHOK HamoBHIOBadiB. [ToBe-
PXHEBI BJIACTUBOCTI BUKOPHUCTOBYBAHMX HANIOBHIOBAUIB paHillie OyJIn TOCTIIKEH1
y pob6orax [1, 2]. Sk Oysn0 BCTaHOBJIEHO, KOHLUEHTpAIlisl MTOBEPXHEBUX (DYHKIIIO-
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HAJIBHUX TPYI Ta MUTOMA MOBEPXHS YACTMHOK HANOBHIOBAYIB 3MEHIIYIOTHCS Y
pany Ab>BX>BJI>I'JI. KucnoTHicTh MOBEpXHI YaCTUHOK HAINOBHIOBAYiB 3MEH-
mryetses y pagy Ab>BX>I'JI>BJI. CniBctaBnenns miei iHpopmalii 3 oTpuMaHu-
MU pe3yJbTaTaMu JI03BOJIAE€ 3pOOUTH BUCHOBOK, 11O JUISI OJIEP>KaHHSI KOMITO3HTIB
3 HaWkpammMmu (Hi3UKO-MEXaHIYHUMH XapaKTEPUCTHKAMU HEOOXiTHO no0upaTu
HAIMOBHIOBAYl 3 HEBEJIMKMMHU BEIMYMHAMHU MUTOMOI MOBEPXHI Ta MOBEPXHEBOI
KOHIeHTpalli (yHKIIOHANbHUX Tpym. [lpu 1IbOMy KHCIOTHO-OCHOBHA XapakTe-
PHUCTHKA OBEPXHI MOBUHHA OyTH OJMbKUe 0 HEUTpaiabHOi. O4eBUAHO, 1€ 3a0e3-
nevyye YTBOPEHHs OLIbII PIBHOMIPHOI CTPYKTYpHU HAlOBHEHOTO KOMIIO3UTY 3
MEHIIMMH BHYTPIIIHIMU HaNpPy>KEHHIMHU.
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VIIK 614.8

NCCIEAOBAHUE N30JIMPYIOLIUX U OXVTAKIAIOLIIHUX
CBOMCTB MATEPHUAJIA HA OCHOBE JPOBJEHOI'O
HEHOCTEKJIA 1 OHNPEJAEJEHHUE EI'O O'HETYAIIIUX
XAPAKTEPUCTHUK 11O OTHOIIEHUIO K CIITUPTAM

Kupeee A.A., 0.m.u., 0oy., npog.
Tpezyoos /I.I., k.m.H, 0oy., ooy.
Cagenves /I.U., npen.
Caghponos C.0., ooy.
Hayuonanvnulii ynueepcumem epaxcoanckoil 3auumol Ykpaunsi, Xapvkos, Ykpauna

[{enpto paboTHI ABISIETCS U3YUCHUE XAPAKTEPUCTHK JBYXCIONHOTO OXJIaXkK-
JAIOMIe-U30IMPYIONIEr0 MaTepralia, MpeIHa3HAYCHHOTO I TYIIEHUS CIUPTOB.
OCHOBHBIMH KOMIIOHEHTaMH JIaHHOTO IIJIaBy4ero marepuaiia SBISIOTCS MEeHO-
ctekiio (IIC) u renb; OCHOBHBIMU TMapaMeTpaMH — IUIaBYy4YeCTh U 0000IIEHHAs OT-
HETyIIamias cnocooHocTh [1].

N3onupyromas crmocoOHOCTh JIAaHHOTO MaTepualia 3aBUCHT OT TOJIIIUHBI
cinos I1C u xoaddunrenta 3amMmenyeHus UCIApEeHUsl CJI0EM Telisl TapoB JTAHHOM
KUJIKOCTH.

Macca norpy:xeHHoro B ciioi xkuakocTtv [1C onpenenser ero oxiaaxaaronuryro
cnocoOHocTh; aist cmoueHHoro [1C ona B 4,5-5.5 paza Gorbliiee, 4eM Jist CyXoro.

Ha ocHoBanuu nzonupyronieil u oxnaxjaaromeid cnocoonoctu 11C ¢popmu-
pyeTcsi ero 00O0OIleHHasT OTHETYIIAIasi CIOCOOHOCTh, KOTOpasi MPOSIBISICTCS B
ToNurHe oruetymaniero cios [C.

Ta6a. 1. [1naByuects ApodaénHoro cyxoro (I1.y,) u cMO4eHHOTO I1.,,, IEHOCTEKIA B
CIMPTAX ¢ Pa3HOM IVIOTHOCTHIO (p) As Temueparypsl 20° C

Crupr 1 oyx 104
Meranon 0.47 0,45
DTaHoI 0,47 0,44
[Tponanosn-2 0,46 0,45
byranon-1 0,48 0,46
[Tentanon-1 0,48 0,44
I'enrranon-1 0,49 0,45
Oxranoi-1 0,49 0,46
DTHIEHTITHKOIIb 0,66 0,62
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Puc. 1. 3aBucuMocTh MaccoBOii CKOPOCTH MCIIAPEHUS CITUPTOB (V) OT TOJIIMHBI CJ1051
cyxoro IIC (h): ¢ - MeTaHOJI, B — 3TaHOJI, A — IPONIAHOJI-2, 3K — OyTaHOJ1, ® - IEHTaHO - 1

Ngg, SM 10

Tada. 2. 3nayenusi ko3¢ppuIHEHTOB 3aMelJIeHUs] HCTIAPEHHS TeJIEBOT0 CJI05
ATaHOJ PONaHOII-2 Oyranoin-1 neHTaHoa-1
2,4 2,5 2,8 4.8

Ta6a. 3. DxcnepuMeHTAJIbHbIE JaHHbIE 110 CHHKEHUIO TeMIlepaTypbl OKTaHoJ1a-1
B pe3yJibTaTe 3aChIIAHUs CYX0r0 CMOYEHHOI0 MEeHOCTEKJIA

Temneparypa okranona-1, °C 80 | 100 | 120 | 140
Cyxoe nenoctekno, °C 4.0 4.8 6,3 8,2
Cyxoe MeHOCTEKIIO + Tellb 4.0 49 6,5 8,4
CMouyeHHOe IeHocTek0, °C 18,2 | 23,1 | 31,8 | 47,4
CMOUEeHHOE TTIEHOCTEKIIO + refb, °C 186 | 235 | 32,3 | 47,8
14
hegl SM
12 +—=x
0
8 * * X »
6
4 s *
2 * . .
123 45 6 7 8 9
O I T L1 T T II T T T L \I T \I T T T L
0 50 100 150 tp "C 200

Puc. 2. 3aBHCHMOCTH TOJIIIHHBI CJI0SI CYXOTo «k» Ny U cMoyeHHOT0 «#» hy TIC, He-
00X0AMMOr0 AJisl TYLIEHUs1 CIMPTOB, OT UX TeMIepaTypbl BenblKU kK — cyxoe IIC; ¢ -
cmouennoe I1C; 1) — meTanoa, 2) — 3TanoJ, 3) nponaHoJ-2, 4) 6yranoJi-1, 5) nenranos-1,
6) rentanoJi-1, 7) okTanou-1, 8) ITWIEHIINKOJIb, 9) IVIHIIEPHUH.
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Takum oOpa3oM, HaMU pPacCMOTPEHBI YETHIPE BHJA OXJIAXKIAIOIIe-
M30JUPYIOIINX OTHETYIIANIMX MAaTE€pHalIOB: CyX0€ U CMOYEHHOE MEHOCTEKIIO, a
Takxe OnHapHble Marepuansl «cyxoe [IC+renp» n «cmouennoe I1C+renb». Y-
TaHoBJIEHO, 4TO cioi [1C tonuuuoi 10 cM IPUBOAUT K YMEHBIICHUIO CKOPOCTH
UCIIapEHUs CIIMPTOB B 4—06 pa3, a cioit renst Toamuuoit 0,13 Mmm — 2-5 pas. Takas
3aKOHOMEPHOCTD MO3BOJISIET IOCTUTHYTH TYIIEHUS ropsux cnuptoB. [lokazaHo,
yTo cjoil cmoueHHoro I1C, HeoOXxoaumblid A1t TymeHus, Ha (1,5-3) cM MeHbIIe,
yeM cnoi cyxoro IIC. HaneceHne NOMOJHUTENBHOTO CIIOS TEJIsl ¢ YIAEIbHBIM T10-
BepxHOCTHBIM pacxogoM (0,1-0,2) r/cm® mo3BossieT MOTYLINTH CHUPTH Ha (1—
1,5) cm menbimmmu cinoem [1C no cpaBHEHHUIO ¢ TYHIEHUEM CYXUM U CMOUYEHHBIM
[1C Oe3 HaHeceHUs CIIOs Tes.

JIMTEPATYPA
1.Kupees A.A., Tperyoos /I.I'., CaBuenko A.B., Bacuipuenko A.B. Dkc-
MEPUMEHTAIBHOE HCCIIEIOBAHUE BIUSHUSA TOJUIMHBI CJIOA TPaHYJIHMPOBAHHOIO

MEHOCTEKJIa Ha Toperne cupToB // [IpobGaemsr moxapraoi 6e3onacHocTr. — 2019,
—Bpm. 46. — C. 71 - 79.



Problems of Emergency Situations - 2020

YK 355.587+544.723

YAC 3AXUCHOI 111 OLIbTPA-TIOTJIMHAYA,
AJICOPBHIMHUU ACHEKT

Koeanenko B.B., x.m.n, c.u.c.
IInoma I.M.
Jixuvoecokuit P.B., k.x.1.
Yrpaincokuii Haykoso-0ocnionuil incmumym yuginvHoeo 3axucmy, Kuis, Ykpaina

J1o 3ac001B OUMIIICHHS TOBITPS BiJl IIKIJIMBUX JOMIIIOK Y 3aXUCHUX CIIO-
pyJax MUBLILHOTO 3aXUCTY BITHOCATHCS (MUIBTPU-TIOTIMHAYI.

TexHiyHa BUMOTa 3a SKOK BU3HAYAIOTh (YHKIIOHAIBHY MPUIAATHICTH (i-
JBTpa-MOTJIMHAYa — 1€ 4ac 3axucHoi 1ii [1]. JIOKyMeHT He MICTUTh OLIHKU BiJI-
MOBIHOCTI 11 BUMO31. DYHKIIIOHATIBHY NMPUIAATHICTH (QUIBTpa-TIOTINHAYa BCTa-
HOBJIIOIOTH IIJISIXOM BU3HAUYEHHS MOTJIMHAIBHOI 3/JATHOCTI aJICOPOEHTY 3a METO-
JlaMu 3T1aHo 3 [2, 3].

Mera poOOTHM — KOPOTKHMI BHUKJIAJ MEXaHI3My 3aXHCHOi [li (iibTpa-
MoTJIMHAYA.

OuuteHHs TOBITPSL BIAOYBAETHCA 32 PAXyHOK IpoIecy ancopOiii, Teope-
TUYHI 1 IPUKIIJHI OCHOBH SIKO1 BHKJIaZieHO y [4, 5]. BuxigHi yMOBH — KOHIICHT-
pauis 1oMIIKA (Croyini) B @3ICOPOEHTI TOPIBHIOE HYJIIO,  KOHIIEHTPALIs Y BX1/-
HOMY MOTOII mocTiHA. [loriMHaHHS WIKIAJIMBOI JOMIMIKK 3 MOTOKY MOBITPS
MIPEACTABIICHO Ha puc. 1.

Ha Bigpizky OA (puc.l, a) BinOyBa€eThCsi MOBHE MOTJIMHAHHA IIKIJTUBOI
IOMIIIKHY 3 KoHLeHTpanielo CyancopOeHTOM. Y T. A B MOMEHT 4acy tp, QIKCyeThb-
csl “TIPOCKOK” MOMIIIKK Kpi3b map aacopoenty. Ha Biapizky AB mormunanHs
JOMIIIKU aJICOPOCHTOM MOCTYMOBO 3MEHIIYETHCS, MPU ITBOMY C oy 3@ IAPOM
a7COpOEHTY 3pOCTa€, NOCATAIOYM MAaKCHMaJbHOI PIBHOBAXKHOI KOHIIEHTpAI] Y
T. B. Ha Binpizky BF nornunanns ue BinOyBaeThes, a C oy MEPEA 1 32 MIAPOM
afcopOeHTy maixke ogHakoBi. [Ipoiiec Ha Bifpizky 0A, aKuil poTIKae MPU MOC-
TIHHOMY 3HAY€HHI CTYNEHS MOTJIMHAHHS PEYOBUHH MPOTITOM BU3HAUYECHOTO Hacy

€ 4acoOM 3aXHUCHOT JIii mapy ajacopOeHTy.
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3miHa Copimn Y Pa3ax MOBITPsA-aACOPOCHT MPOXOIUTH HACTYITHUM YHHOM.
[Tpu npoxomkeHH1 MOTOKY MOBITPA Kpi3b 1ap aacopOeHTy (puc. 1, 6) B ounieH-
Hi Oepe yJacTp JIHMIIE HWXKHIA IIap BHCOTOIO N,, SIKUI MIBUIKO HACHYIYETHCS J0-
MIIIIKOIO 0 CTaHy OJM3BKOTO J0 piBHOBaKHOTO. B HMKHBROMY mapi, Covim 31
3HaueHHsIM Cg 3HHKYETHCS 10 HyJs. BMICT JOMIIIKM B eIeMeHTapHOMY 00'emi
HIKHBOTO 11apy 3pocTtae. [lopiiist moBITPs MOCIIJOBHO KOHTAKTY€E 3 HACTYITHUMU
0 XOJy €JIEMEHTApPHUMHU 00'eMaMu, IPOXOAs4n yBech map ancopOenty. Ilpu
11bOMY KOHUEHTPAIIS Coyin TOCTYTIOBO 3HMKYETHCS, HAOMMKAIOYUCH 10 HYJISL.

VY K0XKHOMY HACTYMHOMY IIapi, MOYMHAIOYH Bl HUKHBOTO, C oyimg HKYA
HIX B MONEPEIHbOMY, OCKUTBKY HACHUEHHS aJICOPOCHTY MPOXOIUTH IO BCTAHOB-
JICHHSI PIBHOBAard 3 Ta30Boi0 (a3oro. [licist mpoxomkeHHs mepinoi mopirii rasy,
HaBITh y HIDKHBOMY IIIapl KOHIEHTpallis ajcopOaTy piBHOBaXkKHa HE BHUXIJHIH, a
OB HU3BKIM KOHIEHTpalii agcopOTUBY, 110 BCTAHOBHWJIACH MICJS PO3MOILTY
MOT0 MIJK Ta30M-HOCIEM 1 aJICOPOEHTOM. Y MIpy IMPOXOJKEHHS MOBITPS KPi3b Ha-
CTYIHI apu aacopOeHTy, C omimxn SHIKYETHCS 3T1IHO 3 IEBHUM 3aKOHOM (KpHUBa
1) i Ha BucoTi h; cTae piBHOIO HyO. Jlai Kpi3h mMap 4YMCTOro aiacopOCHTY BUCO-
Tor0 (H-h1) GiNbTpyeThCs YHCTE TTOBITPAL.

Yepes neBHUI Yac XBUWIS HACUYCHHS aJICOPOCHTY JOXOIUTH JI0 BUCOTHU hy,
a MOBITPSA MOBHICTIO OYMIAETHCS BiJl JOMIIIKK Ha BUCOTI H, TOOTO Ha BUXO/I 13
mapy ajacopoenrty (kpuBa 2). Ilpouec aacopOiii npunuusorh, KoM Chovimn Y
MOBITP1 Ha BUXO/I 3 IIAPY JOCITHE 33J1aHO1 BEIMYUHU “IpOockoky” I1 (kpusa 3).
ANCOpOEHT BIANPABISAIOTh HA pEereHepaliio KoM XBUJISI HACHYCHHS J10CSTa€e BU-
cotu hs. Po3moia kKoHIeHTpallii y KOXHii ¢a3i Mo BUCOTI aJcOPOLIHHOTO IIapy
B MEBHUI MOMEHT 4acy Ha3uBaloTh (poHTOM copOiii. Bix mouatky popmyBanHs
bpoHTy y 11api aacopOeHTy BUALIAIOTH TpH 30HU — Ny, hy, (H — hy), mo Biamosi-
JaI0Th TOBHICTIO BIAMPAaIbOBAHOMY IAPY aJCOPOCHTY, MPAIFOI0YOMY Ta TUMYa-
COBO HE 3a/IISTHOMY y pOOOTI BiATOB1IHO.

HIBuakicTs pyxy ¢pponty cop6irii (U) BU3HAYAIOTH 3@ PIBHAHHSIM:

U=WCq/a,, 1)

ne W — mBHAKICTH Ta30BOro MOTOKY, cMm/c; Cp — KOHIIEHTpaIllisl aJacopOTHBY,
MOJIB/CM® TIOBITPS; a, — PIBHOBaYXHA aJICOPOIiiHA BIACTUBICTS, MOJIB/CM® azcop-
OCHTY.

Yac 3axucHOI 11i mapy aacopOeHTy BU3HA4Yal0Th 3a piBHsAHHAM Llnosa:

v =k (H-h), @)

ne K — xoedimieHT 3axucHOi Ail miapy, SKWH MMOKa3ye 4ac MOBHOI 3aTPUMKH
ancopOTUBY LIapOM aJCOPOEHTY BHCOTOKO 1 CM B yMOBax CTalllOHapHOIO
pexumy. Koedimient (k) — obepuena Benmuuna o (U):

k= 1/U, 3)
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h = (H-hy) — 3aranpHa BHcoTa mapy amcopOeHTa Ta BUCOTAa HEBUKOPUCTAHOI
€MHOCTI IIapy BiJAMOBIIHO.

Takum yuHOM, HaBEICHI TEOPETHYHI ACMIEKTH BiTOOPaKarOTh CYTHICThH 3a-
XHUCHOI i1 (pimpTpa-noranHada. BukiiageHi mojgokeHHsI MOXKYTh CTaTH TEOPETUY-
HUM MIAIPYHTSIM y pO3pO0JICHHI METOAIB ii TOCIIKEHHS Ta OOTPyHTYBaHHI MpO-
IIECiB, 110 BiAOYBAIOTHCA MPH OYMILEHHI MOBITPS y 3aXMCHUX CIOPYAAX IUBLIb-
HOTO 3aXHUCTY.
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BU3HAUYEHHS IUTOMOI IUIOLII MOBEPXHI IIUXTHU
OIJIBTPA-IIOT'JIMHAYA

Jixuvoecokuii P.B., k.x.1.
Crayyvka O.M., k.m.H.
Kanunenko JI.B.
Vrpaincokuii Haykoso-0ocnionuil incmumym yuginvnoe2o 3axucmy, Kuis, Ykpaina

OuniieHHsT TOBITPSA y 3aXUCHUX CHOPYJaX I[MBUIBHOTO 3aXHCTY
B1IOYBa€ThCS 3a JOMOMOTOI (PIITPO-BEHTUIIALIIMHUX YCTAaHOBOK JO CKJIady
SKUX BXOJATH (IbTpU-TIoriMHaYl. K1 IMB1 TOMIIIKY 3 TTOBITPS MOTJIWHAKOTHCS
mapoM  aAcopOeHTy, IMIPETHOBAHOTO XIMIYHUMHM CIIOJIyKaMHd  METaliB,
TPUETUIICH IIaMIHOM, SIKUM 3alI0BHEHI (PLIBTPU-TIOTIIMHAYI.

AncopbGenTtom nns  (UIBTpa-TIOTJIMHAYA CIYrye aKTUBOBAaHE BYIULIA
pPI3HOTO TIOXOJKEHHSI, 30KpeMa, BUPOOJIEHE 3 aHTpanutry, Topdy, IMI0A0OBUX
KICTOYOK, KOKOCY, TOpIXOBOI IIKapaJynu. 3axucHa Ais (uUIbTpa-norjinHayva
IPYHTYETbCS Ha sBULI ajacopOwii [1, 2] 1 3aieXuTh Bl KamuIspHO-IIOPHUCTOI
CTPYKTYPH MaTepially, sika BU3HAYA€ HOTO MUTOMY IMMOBEPXHIO. MeTOaN BUBYCHHS
UTOMOI MOBEPXHI MaTepiaiiB BHCBITICHO y poOoTi [3]. AmcopOriiiiHi MeToau
J03BOJISIIOTh  BUMIPSITH TOBHY TMoOBepxHi0. [lIupoke 3acTocyBaHHS 3HAMIIOB
MeTOJi ra3oBoi (i3zuuHOi aacopOIli — HHU3BKOTEMIIEpaTypHa ajacopOIis a3oTy
(meron bpynaepa, Emmera, Temnepa adbo BET [4]). Lleit meton y mopiBHSIHHI 3
IHIMUMA ~ METOJaMU  Ta30BOi  ajgcopOrii go0pe OoOIrpyHTOBaHUW SIK B
TEOPETUYHOMY, TaK 1 B EKCIIEPUMEHTAILHOMY BIJHOIICHHI, 1 JO3BOJISE
BUMIpIOBATH TOBEPXHIO B Aianasomi Big 0,1 1o 2000 m*/r.

Merta po6oTH — BU3HAYEHHS] TUTOMOI IIJIOIII MOBEPXHI aJCOPOSHTY METO-
noMm BET.

Meton BET Tako BUKOPUCTOBYETHCA IJIsi BU3HAYEHHS 00'eMy MOp Ta iX
po3moAlTy 3a po3mipamu. [ BU3HAYEHHS IIMX MapaMeTpiB IPOBOJSATH peecTpa-
I[IF0 PIBHOBAXXHOI 130TepMH acopOiii—aecopOilii a30Ty Ha MOBEPXHI JOCIHIIKY-
BaHOT'O MaTepially 3a Temreparypu pigakoro azorty (77K). 3 orpumanoi i3otepMmu,
13 3aCTOCYBAHHSIM TEOPETUYHUX MOJIEJIEeH, BU3HAYAIOTh TEKCTYPHI XapaKTepuc-
TUKH JOCTIKyBaHOT oBepxHi [D].

JlocniKyBaHUMU 3pa3kaMu OyB PI3HUX BUIIB afCOPOEHT (ILIMXTA), SIKUM 3a-
MOBHIOKOTH (PuTbTpU-niorimHaul. Ha pucyHky 1 npencrasieHo 130TepmMu aacopOrii.

I3oTepma Jlenrmropa (Tum I, puc. 1, a), sika 3a popmMoro BUMyKJIa BITHOCHO
oci P/Py, a KUIbKICTh afcopOaTy HaOIMKA€ThCA IO T'PAHUYHO MOXJIMBOTO 3a
yMOBHU 3pocTanHs P/Py o 1. Takoro Tumy 130TepMH MpUTaMaHHi, B OCHOBHOMY,
3pa3kaM MIKPOIOPUCTUX MaTepialliB 3 BIAIHOCHO HEBEJIUKOK 30BHINIHLOIO MOBE-
pXHEw (HaNpUKIaJ, aKTUBOBaHE BYTULIS 1 MOJEKYJISApHI CUTa — LEONITH). ['pa-
HUYHA KUJTBKICTh aIcCOpOaTy 3aJIe’KUTh O1IbIIIE BiJl TIOCTYITHOTO 00'€eMy MIKpOTIOp,
HIXK BIJI TUIOLLI BHYTPIIIHbOI TOBEPXHI.
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[3oTepMu  HHM3BKOTEMIEpaTypHOi afcopOmii a3oTy Oynau OTpuMaHi
00’eMHMM METOJOM 3a Jjomomorow mnpunany «Sorptometr Kelvin-1042)
(Costech Microanalytical) 3a TemrniepaTypu kumiHHS pinkoro azoty. [lpwman mgo-
3BOJISIE BUBYATH aJICOPOCHTH 3 HU3bKUMH 3HAUECHHSMHU MUTOMOI MOBEPXHIi, Kepy-
€ThCS TPOTPAMHUM 3a0€3MEYCHHAM JJI MPOBEACHHS JOCTIIKEHHS, a TaKOXK IS
PO3paxyHKIB 3 BUKOPUCTAHHSAM PI3HUX MOjENeH ancopOIiitHuX mpoleciB Ta 00-
paxyHKy i30Tepm 3a MmetogoM BGH. [6]. CopOenTH nmonepeanbo Iera3yBaliuch y
noTori rexifo 3a temneparypu 100 °C mpoTsrom romuuu. O6’eM a1cop6OBAHOTO
razy N, Bu3HauaBCs B MOMEHT BCTaHOBJICHHSI KBa3ipiBHOBaru B MOTOLl Ta3y-
HOCis He, 1m0 KOHTpooBantach METEKTOPOM MO TeIIonpoBinHOCT. Oxepkani
pe3yabTaTH BU3HAUEHHS ITUTOMOI TUIONI TTOBEPXHI IUXTHU 3BEZeHI y Tabmuilo 1.

TH I

W

0.0 0.2 0.4 0.6 0.8 1.0

0 PPf 1 . 4 P/Po

Puc. 1. I3orepmn ancopOuii: a) TeopeTuyHa Mojesb; 0) THIIOBA JAJIsl AOCHiTKYyBa-
HMX 3pa3KiB. P/Py— BiTHOIIEHHS THCKY B CHCTEMi 10 TUCKY KOHAeHcaulii, W — KIIbKiCTh
ajacopOara.

Tao.. 1. [luroma miioma nopepxHi mmxTH 3a meroaom BET

XapakTepucTuka 3pazok 1 3pazok 2 3pazok 3
puc. 1,a[ 2] puc. 1,6 [ 2] | puc.1,c[2]
Maca 3pa3ka, r 0,0587 0,0454 0,0677
[Tnoma mosepxHi 3a BET, M2/T 351, 576 182,53 675,00
06'eM Mikpomop, M/t 168,82 79,20 236,34

OpneprkaHi J1aHl CBIAYATh, II0 3pa30K 3 Ma€ HAOUIbIY TUTOMY ILJIOLLY HO-
BEPXH1 1 MIKpONOPHUCTICTh. TakuM YMHOM (PUIBTP-TIONNIMHAY, KWW 3alIOBHEHUN
3pa3koM 3, Oyze MaTy HalOUIBIIMIM Yac 3aXMCHOI Ail, a 31 3pa3koM 2 — OUTbIIWH 32
¢iapTp-niorMHaY 31 3pa3koM 1. Lle TBepKeHHs cripaBeiMBe 3a OJHAKOBUX YMOB
BUMPOOYBaHb OAHIET 1 TI€T K MIKIAJIMBOI JOMIIIKHA Ta OJHAKOBOTO BMICTY IMIIPET-
HAHTIB y MMXTI (QUIBTPA-TIOTIINHAYA.
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SJEKTPOXUMHUYECKUN CUHTE3 MEJKOJUCHEPCHOI'O
HOPOLIKA BOJb®PAMA JIJISA MOAUDPUKAIIUN
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Cxamxos JTeonuo®
1Hauu0Hanben7 mexHu1uecKuu yHusepcumem «XapbKo8CKUu NOJUMEXHUYeCKUL UHCIMUMYmy,
Xapvkos, Yrkpauna
zHauuouanbezﬁ VHUBEpCcUmem 2padcoOanckol sauumsol Yxpaunol, Xapbkos, Ykpauna
Ynueepcumem ben-1’ypuona ¢ Hezcege, beep-1llesa, 3pauns

B Hacrosiniee Bpemsi KeBiap WM apamMHJiHas TKaHb CTald IPUBBIYHBIM
KOMIIOHEHTOM OJI€KIbl M SKUIIUPOBKU JIFOJIEH, Ubsl JKU3Hb ITOCTOSHHO IO/IBEpra-
€TCsl ONACHOCTU: BOCHHBIX, KOCMOHAaBTOB M HCCJIEAOBATEIEH, CIOPTCMEHOB U
nokapHbIX. KeBiapoBbie BOJIOKHA MCIIONB3YIOT BE3JE, T1ie TpeOyeTcsl MOBbIIIEH-
Hasi IPOYHOCTh, HAYMHAS OT aBTOMOOMIJIBHBIX IIMH U KOPITYCOB SIXT U 3aKaHYMBAast
OpOHEXUJIETaMU M 3alUTHBIMU KackamMu. O051acTh UX MPUMEHEHUS MOCTOSIHHO
paciupseTcsl, @ TEXHOJIOTHS MTOJIy4Y€HHUsI — YCOBEPUICHCTBYETCSI.

Kpome BbICOKOI MPOYHOCTH, KeBIap 00Ja1aeT MHOKECTBOM JIPYIHX YHH-
KaJbHBIX CBOICTB, @ UMEHHO: IIpU KOHTAKTE C OTHEM U BBICOKUMH TeMIIEpaTypa-
MU 3TO BOJIOKHO HE TOPUT, HE JBIMUTCS U HE IUIABUTCS; KEBJIAp HE TOKCUYEH U HE
