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(JHImporneTpoBChbKUIl HAllIOHAIBHUN YHIBEPCUTET 3a113HUYHOIO TPAHCIIOPTY IMEH1 aKaJeMiKa

B. Jlazapsna)

3ABE3IIEYEHHSA BAOCKOHAJIEHHS ITPOPITAKTHYHUX 3AXO/IB
NI YAC HEPEBE3EHDBb HEBE3IIEUHUX BAHTAXIB

B crarTi 00roBopeHO NUISXH BIOCKOHAJICHHS MPO(IIaKTUUHUX 3aXO/iB IiJl Yac IepeBe3cHh HEOC3MEUHUX BaH-
TaXkiB, 30KpeMa TEXHOJIOTIT JIIKBiZalliil HACIAKIB BUTOKIB HAQ)TOIIPOMYKTIB IPU TPAHCIIOPTYBAHHI.

B cratbe 00YCIIOBIIEHBI MYTH YCOBEPLICHCTBOBAHUS MPOPUIAKTHIECKUX MEPONPHATHI BO BpEMs IEPEBO3KH
OIIACHBIX I'PY30B, B T. 4. TEXHOJOTUH JTUKBUAALNH TIOCIEACTBUHA yTeueK HeQTENpOIyKTOB IPH TPAHCIIOPTUPOBKE.

In article paths are conditioned of improvement of prophylactic measures during transportation of dangerous
loads, including technologies of liquidation of consequences of losses of products of petroleum at transporting.

TpaHcopTHOIO cucTeMolo YKpainu 3abesme-
9yeThCs TepeBe3eHHs OUTBIIOCTI XIMIYHUX, Oioio-
FYHUX, paloaKTUBHUX Ta IHIIUX BaHTaXIB, SKi €
HEOOXIIHUMH JJIs1 HOPMaJIbHOTO (DYHKIIIOHYBAHHS
ramxyseil rocrogapctBa kpainu. OCHOBHa 4YacTHHA
OMX BaHTaXXIB BiHECeHA 10 HeOE3NMeUyHnX, M0 BH-
KJIMKAa€ HEOOXIJHICTh JOTPUMAHHS BIAMOBIIHHX
3ax0JIiB OE3MeKH.

3rigHo 3 [1] no HeOe3neunux BanTaxis (HB)
BITHECEHO PEYOBHMHHM, MaTepialid, BUPOOH, BIAXOIH
BHPOOHHMYOI Ta IHIIOI MISJIBHOCTI, SIKI BHACIIIOK
MpPHUTAMaHHUX IM BJIIACTHBOCTEH 32 HASBHOCTI MEB-
HUX (PaKTOpiB MOXKYTbH i/l Yac TIEpEeBE3CHHS CIPHU-
YHHUTH BHOYX, TOXEXKY, IOIIKOMKEHHS TEXHId-
HUX 3aco0iB, MpPHCTPOiB, CIOPYJ Ta IHIINX
00’€KTIB, 3aMOJIATH MaTepialbHI 30MTKU 1 MIKOTY
JOBKULIIO, @ TaKOK MPU3BECTH JI0 3aru0eri, TpaBs-
MyBaHHS, OTPYEHHS JIIOJICH, TBApUH 1 SKI 32 MDK-
HapOJHMMHM JIOTOBOPAaMH, 3r0/ia Ha 000B’SI3KOBICTh
skuX HajaHa BepxoBHorw Panoro Ykpainu, um 3a
pe3ynbraTaMu BHIPOOYBaHb B YCTAHOBJICHOMY
MOPSIZIKY 3aJISKHO BiJl CTyNeHs iX BIUIMBY Ha JO-
BKULIS YW JIFOJMHY BIIHECEHO JI0 OJHOIO 3 KjaciB
HeOe3MeKH.

[lnsxu TpaHCTIOPTYBaHHS HEOE3MEYHHX BaH-
TaXiB, Micls X HaBaHTAXXEHHS, BHBAHTAKCHHS
nepepoOKM Ta 30epiraHHs MPAKTUYHO 3aBXKIU
MPHB’s3aH1 JI0 HACETIEHUX MTyHKTIB, IPOMHUCIIOBHX 1
CKOHOMIYHHMX IICHTPIB YKpaiHH, 3HaXOIAThCS B
OesrocepeHii OMM3BKOCTI BiJl CTpaTeriyHo 3Ha-
qyImux 00’€KTIiB 1 Bce e Ha (OHI CTIHKOI TeH/IeH-
il 10 pO3MHMPEHHs MIKHAPOIHUX 3B’ SI3KIB KpaiHU
B c(epi po3BUTKY TPAHCIOPTHUX KOPUAOPIB, PO3-
pOOKM HOBHUX HEOE3MEYHHX PEYOBHH 1 HOBHX
TPAHCIOPTHUX 3aCO0IB JUIS X TIEpEBE3ECHHSI.

[Tix yac mepeBe3eHb HEOE3MEUHUX BAHTAXKIB HA
BCIX PIBHSIX 3 METOI 3HWKECHHS PU3HKIB TEXHO-
TeHHUX KaTacTpo( IMepiogudHO MPOBAJATHCS JO-

CII/DKEHHS 3 METOI0 BJOCKOHAJEHHS YMOB IIHX
TepeBE3CHb.

BaxxuBy ponb B MonepeKeHHI BUHUKHEHHS
aBapifiHMX cHUTYyallii mix yac neperesenHs HB Bi-
JirpatoTh npodinaktiuyaHi 3axoau [2, 3]. BukonaH-
HSl TIONEPEKYBABHUX MPOQITAKTHYHUX 3aXOJIiB
i 4ac opraHizamii nepesesedb HB, B Tomy uwmcii
1 3QII3HUYHAM TPAHCIOPTOM, BUMAraeTbesl BiX
ycix cy0’ektiB mepeBizHoro mpomecy. Came e
MOKe 3a0e3meunTd 30epeKeHHS 30pOB’S MEPCo-
Hay Ta HACEICHHS, BUKIIOUYHUTH HETaTHBHUI
BIUIMB Ha HABKOJHUIIHE CEPEIOBHINE, MONEPEAUTH
BHHUKHEHHS aBapiiHOI CUTYAIIIi.

HanuBHi BaHTaX1 B 3arajibHiii CTPyKTypi mepe-
Be3eHb 3aitMaroTh a0 10 %. Jlo HaaTUBHMX BaHTa-
XKIB BITHOCSATHCS:

— HadTa Ta HAQTOMPOAYKTH;

— TPOAYKTH XIMIYHOT MPOMHUCIOBOCTI (KHCIIO-

TH, JIyTH, OapBHUKH, CKPAIUICH] T'a3H TOILO);

— MPOAYKTH XapuoBOI IMPOMHUCIOBOCTI (O,

CIIUPTH, KUPH, TTATOKA, CAIIOMAC TOIIIO).

OcHOBHY Macy HaJIMBHUX BaHTaXiB (OJH3BKO
90 %) cxmanatoTh HadTa Ta HadronpoxykTa. Had-
torpoayktu (HIT), oOcsiru nepeBe3eHb SKUX 3poc-
TaloTh, MOJIIAIOTHCS Ha:

— cBiTm (OeH3WH, rac, JIrpoiH, JIerKi COpTH

MOTOPHOTO TaJIiBa, Ta30BUI KOHJICHCAT);
— TemHi (cupa HadTa, Ma3yT, BaKKi COPTH Ta-
JINBa, OJIUBH Ta MacTHJIA);

— HadTOOITYMH (3ATHUIIKH [TEPErOHKH HAPTH).

OCHOBHHMH BIIACTHBOCTSIMH, SIKi BH3HAYAIOThH
YMOBH TIepeBe3eHb 1 30epiranHsi HaQTOMPOIYKTIB,
€ X Jerka 3afiMHCTICTh, IIABHINEHA B’SI3KICTH 1
3aCTHTaHHs TPU MIHYCOBHX TeMITEpaTypax, BHCOKA
3MATHICTh JIO BHUITAPOBYBAHHS, KOPO31MHWI BILIHB
Ha MeTaJl, IIKIJIMBUI BIUIMB HA OPTaHi3M JIIOAMHH.

[epeBaxkHy KiIbKiCTh BUIIB Ha(TOMPOMYKTIB
BimHEeceHo 10 Hebe3MeuynnX BaHTaXIB, [0 BUMArae
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JOTPUMAaHHS ITijl Yac iX rmepeBe3eHb MEeBHUX BUMOT
[1], B T. 4. 1 3 muTaHb Oe3neKy opraHizallii nepese-
3eHb Ta OXOPOHH Mpalli MPH iX BUKOHAHHI.
Hes3Baxkaroun Ha J0CTaTHHO BUCOKHUN pPiBEHb
KOHTPOJIO 3a CTaHOM IepeBe3eHb HeOe3NMeUHnX
BaHTaXIB Ha 3QI3HMISIX YKpaiHH, IEpiOTUIHO
BUHUKAIOTh aBapiifHi CHUTyalii pi3HUX CTYIEHIB
CKJIAJIHOCTI. 32 CTATUCTUYHUMH JaHUMH, TPAHCIIO-
pTHI aBapii, IO CYNPOBOMKYIOTHCS 3HAYHHUMH
po3nuBaMH HaPTONPOIYKTIB, 3yCTPiHarOThCs JO-
CTaTHBO YacTO Ta SIBJSIFOTH COOOI0 Cepio3Hy 3a-
rpo3y HIJs HaBKOJIHUIIIHBOTO cepemoBuina [4, 5]. 3
i€l MPUYHMHY OIliHKA BILUTMBY TaKUX aBapiil Ha Ha-
BKOJIMIIHE CEPEJOBHUIIE Ta PO3pOOKa peKOMeEH[a-
if 100 YCYHEHHS iX HACHIJKIB € OJHHM 3 Ipio-
PUTETHHX HANpsMIB TPaHCHOPTHOI ekomorii [6] i
3a0e3MeYeHHs] eKOIOTiYHOT Oe3MeKH PETioHiB.
[MuTaHHIO 3HWKEHHS 3arpO3M BUHWUKHEHHS aBa-
piitHoi cutyanii 3 HB, siki mepeBo3sThCs TEPUTOPI-
€10 YKpaiHu HaJIMBOM, BIIBOJIUTHLCS BaXKJIMBA POJIb.
Tpadu 3a ekonoriuHi 30UTKU € JTOCTATHHO BUCO-
kuMH (IHOJI JOCSATAaIOTh COTCHb THUCAY J10JIapiB
CIHA). KpiM 11p0oro, mprcyTHI 3Ha4HI BUTPATH Ha
MPOBE/ICHHS BiAOYIOBHUX POOIT IOJ0 BHUBE3CHHS
Ta OYMIIEHHS 3a0pyqHEeHoro rpyHTy. Hampuknan,
y pasi CX0oAy OJHIET MUCTEPHU C Ma3yToOM 3a0py/-
HIOETBCS TOBITPS, TIOBEPXHEBI BOJOHMH Ta I'PYHT
Ha romi g0 6...10 Tuc. M° i B rambuHy 10
0,1...0,3 M. OG’eM 3a0pyTHEHOI'O IPYHTY CKIIAJA€
1...3 THc. M’ 260 2...6 THC. TOHH. A SIKIIO aBapis
crajacs TOOJIM3y BOJHOTO 00’€KTY, TO 3 Bpaxy-
BaHHSM INTpady 3a eKOJOTiYHY MIKOAY, CyMa BHU-
TpaT MOXE JOCATTH Onu3bko | MIH. Jonapis
CILIA.

3arajbHi BAMOTH JI0 3aC0O0IB 1 MPOIECIB TEXHO-
JIOTIT JTIKBiAIlil €KOJIOTTYHUX HACIIJKIB aBapiiHUX
CHTYaIlill 3BOJISITHCS JI0 HACTYITHOTO:

— KkBami(ikoBaHA MIiArOTOBKA CICHIaTICTIB 3
JIKBIIAIlIT aBapiiiHUX CUTYyalliii 3 HeOe3mey-
HUMH BaHTa)KaMU;

— BHKOPHMCTaHHs JJIs JIKBijamii aBapii, B Ie-
pIIly 4epry, HETOKCHYHHX PEareHTiB;

— TIOBHE BHKIIOUYCHHS PYYHOI Tpalli B TEXHO-
JIOTTYHMX TIpolecax MoJaBaHHS PEarcHTiB;

— BUKOPHCTaHHS IEPECYBHOTO OOJIaJHAHHS,
IO MpHU3HAYCHE JUIs JIOBEIICHHS pPearcHTIB
710 HE0OX1THOTO 32 TEXHOJIOTIEI0 CTaHY;

— 1,5...2,0-xpaTHHi 3amac pearcHTIB JJisl BUI3-
NIy Ha aBapilo MOPiBHSIHO 3 MPOTHO30M B 3a-
JISKHOCTI BiJl CHTYaIlil,

— 3a0e3MedeHHs! KOPCTKOT0 KOHTPOIIO €KOJIO-
FYHOTO CTaHy MICIEBOCTI MiCis JIIKBimamii
aBapii.

AHali3 JaHuX 1100 BEIWYMH EMICiii pedyoBHH,

SK1 320pY/AHIOIOTh HABKOJUIIHE CEPEOBUIIIE BHA-

CIIIZIOK TPaHCIOPTHUX aBapiif, Ta HMOBIpHOCTI iX
PO3BITOBCIO/DKEHHS B HABKOJMITHBOMY CEpEIIOBHIIT
HaBeJeHo B Tabm. 1.

Tabauns 1

BinHocHi yacTku emiciii HaliGiIbII BaXKIUBHUX TPy
TOKCUKAHTIB MiJ Yac 3a1i3HNYHUX aBapiii
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IIpuMiTKa: IO3HAYCHHS CTYNEHIO WMOBIPHOCTI PO3IOBCIO-
JUKCHHS TUIIIB BaHTAXIB B HABKOJIUIIHBOMY CEPEOBUIII: H —
HM3bKa, C — CepelIHs, B — BUCOKa, * — IIijl yac 3aropsiHHA.

Sk Gaunmo, HaiOLIbIIA KUTBKICTH aBapii, a Ta-
KOK MaKCHUMallbHa €MICisl TOKCHKAHTIB CIIOCTepi-
raeThCsl BHACTIIOK aBapiiHUX PO3NMBiB HaPTH Ta
HadTOMPOAYKTIB. 3a OIIHKAMHU €KCIIEPTIB 3 PI3HUX
KpaiH 3arajbHa KiIbKiCTh HadTH Ta HadTOMPOmyK-
TiB, SIKI MOTPAIUIAIOTH O PIK 1 OKeaHy, CKIajae
MUTbHOHM TOHH. [IpMONM3HO Taka K KUIBKICTh
BTpayaeThCsl MiJ 4ac aBapiii (I HE TUIBKH MpH
TPaHCIOPTYBaHHI).

HadTa Ta HadTompomykTy € HaHNOMMPEHIIH-
MU 3a0pyJHIOBaYaMH HaBKOJIMIIHBOTO CEpeIOBU-
IIa, BIUIMB SIKUX IIOB’SI3aHWI, B TeEpIIy 4epry, 3
TOKCHYHICTIO BYIJICBOAHIB 1 JIOMIIIIOK, SIK Y PIAKO-
My, Tak i B maponoaioHomy craHi. JlonaTkoBo, TO-
KCUYHICTh TMpUTAaMaHHA 1 ACIKHM IPOIYKTaM 3ro-
psiHHs HahTOBUX NManuB. Jlo eKOJNIOTIYHUX aCIEKTIB
BapTO BiJJHECTH U MOKEKHY HEOE3MeKy, 0 BHHU-
Ka€e B TPOIECi TPAHCIIOPTYBAaHHS Ta 3aCTOCYBaHHS
HaQTOMPOIYKTIB.

[Mix wac nii HAQTOMPOAYKTIB HA TPYHTH BiIOY-
BalOTHCS ICTOTHI MOPYIIECHHSI ITPYHTOBUX O10IEHO-
3iB, 3aru0eib MiKpOOpraHi3MiB, OJIOKYBaHHS BOI-
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HO-COJIbOBHX OOMIHIB 3 KOpPIHHSIM POCIHH 1 TOMY
nofioHe. [Iporec MPOHUKHEHHS PIKUX BYTJIEBO/I-
HIB B IPYHT, iX HepeMillleHHs [0 BEpPTHUKall Ta B
TUTaHi, TaK caMoO SIK 1 MPOIIECH, SIKi MPOXOJATH 3
HUMHU T 9ac Mirparlii, € 10CTaTHbO CKJIaAHUMH Ta
BCE 1€ HEJIOCTATHHO BUBUCHHUMHU.

Kpim Toro, mig 4ac BUTOKIB HaTOMPOIYKTiB
BiZIOyBa€THCsl BTpaTa MOTEHIITHUX EHEPTrOHOCIIB,
TOMY po3po0Ka CydacHHX METOJIB JIIKBiJallii aBa-
piii 3 HadTONMPOAYKTAMH, CKIaJOBUMH SKHX €
MpoIlecH YTHIIi3alii Ta BUKOPHCTAHHS BiHOBIIE-
HUX Ha(TONPOMYKTIB € MUTAHHIM aKTyallbHHM 1
BaXJIMBUM JJ1 Y KpaiHu.

Ti Meroau JikBijgamii €KOJIOTIYHUX HACIIAKIB
aBapiii 3 HadTOMPOAYKTaMH, 5IKi BHKOPHUCTOBY-
I0TBCSI Ha TeIepillHii Yac, € He 30BCiM JOCKOHa-
JUMH Ta TEXHIYHO CKJIaJHUMH; BOHH MPAKTHYHO
HE MPU3BOAATH 10 MiHIMI3allii BIUIMBY aBapiii Ha
JOBKULIS Ta BUMAaralOTh BEIMKHUX 3aTPaT KOILITIB 1
JIOJIMHO-TOIMH Ha X BUKOHAHHS. AKTYallbHUM €
MUTAHHS BIPOBA/KCHHS TEXHOJOTIi, fKa J03BO-
JIUTh 3MEHIIMTH Yac JIKBiAalii HACNiIKIB aBapiii,
BHUKOPUCTOBYBATH JICIIEB] Ta JOCTYITHI COpPOEHTH,
3MEHIIIMTH CKOJIOTIUHI HACTIIKM TaKUX aBapid, a
TaKOXK 30UTKHU 3aJIi3HULD.

Jnst moriepe/pKeHHs 3a0pyAHEHHS HaBKOJHII-
HBOT'O CEPEIOBHUINA Ta JIjIsl OE3MeKH JIIOJHHU BCTa-
HOBJICHI ~T'paHMUYHO JIONYCTHMi  KOHIIGHTpaIlil
(TAK) mkigmueux pedoBuH. Jletki ¢pakmii Had-
TONPOAYKTIB, MO MICTAThCA B arMocdepi, HeOe3-
MeYHi, HacaMIiepes, siK MPOMDKHI MPOAYKTH MpPo-
1[eciB YTBOPEHHS OKHCITIOBadiB. 3a0pyaHeHHs, TO-
TPAIJISIOUN 10 aTMOchepH, POXOAATh s XiMid-
HUX TEePETBOPEHb, IO MPU3BOAUTH J0 YTBOPEHHS
MPONYKTIB, IKi BUKIHKAIOTh (OTOXIMIYHHNA CMOT.

Hadronponykru, siki moTparsisitoTb 10 BOIH,
YTBOPIOIOTH CIIOYATKY IIap Ha MOBEPXHI, MPH I[HO-
MY JICTKi BYTJIEBOJHI TOYMHAIOTH BUTIAPOBYBATHCSI.
VY BOAHUWI PO3YHMH MEPEXOAATH KUPHI, KapOOHOBI
Ta HaTOBI KUCJIOTH, a TAKOK (DEHOJIM Ta KPE3OJIH.

Uepes nekinbpka Ai0 micias HAAXOHKCHHS B pe-
3yJbTaTi XIMIYHOTO Ta 0I0XIMIYHOTO PO3KIIAJAaHHS,
YTBOPIOIOTKCS 1HINI PO3YMHHI CIIOTYKH — OKHCHEHI
BYIJICBOJIHI, TOKCHYHICTh SIKAX € 3HAYHO BHUIIOIO.
JloHHI BigKjIaJeHHS MOTIMHAKOTH YaCTHHY HadTO-
MPOAYKTIB, IO TOTPANUIN JO BOAH, NPHUOMY
HAMOLTBIY TMOTTMHAIOYY CIHPOMOXHICTh MAalOTh
[JIMHUCTI MYJIH.

[NotparisiHHs  HA(TONPOMYKTIB O BOAHOIO
CepeloBHIIA CYMPOBOIKYETHCS YTBOPEHHSIM JyXKe
TOHKHX (TOBILMHOK BiJl MIKPOHIB JI0 4aCTOK MIK-
POHIB) TUTIBOK, SIKi TPUBAIMN Yac TPUMAIOThCS Ha
MOBEPXHI BOJM, HETATHBHO BILJIMBAalOYM HA KHCHE-
BUH pEXUM BOIOUMH.
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HopmyBannst 6e3neunoro BMicTy HadTormpomy-
KTiB B IPYHTaX B PIi3HUX KpaiHaX BUKOHYETHCS 3
ypaxyBaHHSM PETriOHALHOTO XapakTepy 3a0py/-
HEHHS 1 Qi3uKo-reorpadiqyHuX YMOB, SIKi CIIPUSIIOTH
MpoIecaM CaMOOUHIICHHS 00 €KTIB MPUPOIHOTO
CepeloBHIIA UM YCKIAIHIOIOTH 1X MPOTIKaHHS.

VY paiioHax aBapiifHOTO BHTOKY Ha(TOIMPOIYyK-
TIB y pe3yJIbTaTi aKyMyJisilii TOKCHYHHX PEUOBUH
CIIOCTEPIraeThesl reoxiMivuHa mepedyaoBa IPYHTIB,
10 TIPU3BOIUTH J0 3aru0elni TBapuH, POCITUHHOIO
MOKPHUBY, THOONEHHIO MikpobiomeHo3iB. Tpusa-
JIICTh BIJHOBJICHHS 3€MENb IICHsA 3a0pyAHEHHS
HaTONPOMYKTaMK 0€3 MPOBEACHHS PEKYIbTHBA-
LIHHUX pPOOIT CTaHOBHTH Oulblie 15 POKIB mpu
clTabKkoMy 3a0pyIHEHHI Ta Oiibine 25 PoKiB — MpHU
CHIIBHOMY.

Hadronponykru 3 mUIBHICTIO MeHIIO0 3a |
r/cM’ (HadTa, AU3NATMBO Ta iH.), HOTPAILIAIOYN HA
MTOBEPXHIO 3eMJIl UM B IOTJIUOJCHHS, i JI€I0 CHI
rpaBiTaiii MIrpyrOTh Kpi3b HEHAaCHUYEHY I'PYHTOBY
30HY 3aBJSKU Aii (i3UKO-XIMIYHHUX TPOLIECIB.

VY HeHacuueHIH 30HI YTBOPIOEThCS TpHudazHa
cucTeMa «BOJa — HAa(TOMPOAYKT — MOBITPs», A€
BOJIa Ta HA(TONPOIYKT YTPHUMYIOTHCS 332 PaxXyHOK
KaMJIIPHO-TIIBKOBUX CHJI, 3QJIGKHHMX BiJ JAUCIIEP-
CHOCTI Ta BoJIorocTi IpyHTy. [Ipn 3HaYHOMY HaI-
XO/KEHHI Ha(TONPOMYKTH 3 YacoM JIOCATAalOTh
BOJIOHOCHOT'O T'OPU30HTY a00 IPYHTOBHX BOA, (o-
pMytoun JiH3y. LleHTpanbHy yacTHHY CKIIaJae Ha-
CHUCHE SIPO JIH3M 3 MOOUTbHHMH Ha(TOMPOIYK-
TaMH, SKi MiJ] JI€F0 T1IPaBIiYHOrO rpajieHTa mepe-
CYBAIOThCS Ta MOTPAILISIOTH J0 CBEPVIOBHHH.

Han ssapoM i mi€xo HaTATHEHHS MEXIi po3iTy
«OBITPsT — HAQTONPOMYKTH» (OPMYETHCS HEHa-
CHYCHa KamiisipHa oOJsMiBKa (JIETKi Ha(Tompomy-
KTH), a i SIPOM IMiJ] JI€F0 HATATHEHHS MEXK1 pO3-
Ty «HaTOMPOIYKT-BOJa» — HACHYECHA KaIliJsip-
Ha 30Ha. Hax nmiH3010 micns rpaBiTaiiifHOro cri-
KaHHSI, 3aJIMIIA€THCSI TUTIBKOBO-KPAIJIMHHA 30HA.

[lix niH30r0, TpPU 3MEHIIEHHI 11 TOTYXHOCTI
YHACIHiZIOK pO3TiKaHHA a00 MiABHINECHHS PIBHSA
IPYHTOBHX BOJl YTBOPIOETHCS 30HA 3aTHCHEHOTO
HaQTONPOAYKTY Y BOAL. Y BOJZOHOCHOMY FOPH30H-
Ti JH3Y OTOYYIOTh PO3YMHEHI HAQTONPOTYKTH.
BusHadeHHs po3TainyBaHHS Ta 00’eMy HadTOMIpPO-
IYKTY B KOXHIH 3 BUAUICHUX 30H HEOOX1IHE, OCKi-
JBKU TIOBE/IHKA T4 YMOBH BWIJIyYEHHsI Ha(TOMpO-
JYKTY B KOXKHIH 3 HUX Pi3HI.

VY miBKOBO-KparuiMHHIA 30HI Ha(TOMPOAYKTH
YTPUMYIOTBCSI IPYHTOM 1 MOXKYTh MIIPYBaTH JIUIIE
Yy BOAOpO3YMHHOMY a0 eMyJIbroBaHOMY CTaHi
(oxpemi kparutri HaQTOMPOAYKTY BUMHBAIOTHCS 32
BIMOBIIHOT IIBUAKOCTI I1H(IIBTPAIitHOT BOIM).
Mo06inpHI HAQTONMPOAYKTH B HACHYEHIN 30HI po3-
MOJUISIOTHCS TIOBEPXHEI0 BOJOHOCHOTO TOPU3OHTY



Ta BUXOJSTH JI0 HABKOJHIIHIX KOJOJA3iB, BOJ0O3a-
OipHHX ycTaHOBOK. [IpoHMKaro4M 10 TOBII IPYH-
TiB, BOHU PyXarOThCsl BHU3 IiJ €10 CHITH TSDKIHHS.
POBYBaHHSI — Iepexin 10 ra3onomioHoi ¢aszu, 1o
MOYMHAE PyX Bropy y MPOCTOpi MOp i MOPOXKHUH,
3pEIITO0, JIOCATAI0YN TIOBEPXHI Ta 3a0pyAHIOI0UYH
atMocdepy; nudys3is B TOPUCTOMY CEpelOBHILI (a
Mi3HIlIe — B MiI3EMHUX BoJiaXx), MO POPMY€E OIHY
i3 30H (opeoniB) 3a0pyaHeHHs. HadTompoaykrw,
SIKI BUTIAPOBYIOTBCS, TOCSATAIOYM 3€MHOI MTOBEPXHI,
MEPEHOCSTHCS TIOBITPSHUME MMOTOKAMH Ha 3HAYHI
BifcraHi. Ha moBepxHi IpyHTOBOTO MOTOKY pPijKi
BYTJICBO/IHI, SIKI 3 BOJOI0 3MIIIYOThCS HE3HAYHO,
CKYITIYIOTBCS Y BUTJISI TiII, SIKi Ty)e rpy0o MOXK-
HA TIOPIBHATH 3 KPaIISIMH JKHPY Ha TOBEPXHI BO-
. [Ipu npoMy B 3B’s3aHUX TIpyHTax (CyImickax,
CYTJIMHKaX, TJIMHAX) TUTbKH HEBEIHKAa 4YacTHUHA
00’eMy TIOp 3alOBHIOETHCS BIACHE PIIKUMH Had-
tonpoaykTamu. CaMi ) 4YacTKH IPYHTY OOBOJIiKa-
IOTBCSI TUTIBKOIO BOJIH, TOB’S13aHOI MIXKMOJIEKYJISIp-
HUMH CHJIAMH TSDKIHHS, YTBOPIOIOYH CKYITYEHHS.
AJe, MIrpylo4H 3 MOTOKOM IMiA3€MHHX BOJ, TaKi
CKYITYEHHS 3/aTHI 3a0py/AHIOBATH BEIbMU BEIHKI
teputopii. IlIBuakicTh mepemimneHHs GpoHTY 3a-
OpyIHEHHS MOXKE KOJIMBATHCS Bill ACKUIBKOX MET-
PiB JI0 IEKUILKOX COTEHb METPIB Ha PIK.

Takum 4YUHOM, CHTYyallil, M0 BUHUKAIOTH IPH
BEJIMKMAX BUTOKaX HAQTOMPOIYKTIB B 30HaX TpaHC-
MOPTHUX aBapiil, XapaKTepU3YIOThCSI 3HAYHUMH
KOHIICHTpAIIsIMH Ha(TOMPOAYKTIB, 3a SKUX BiIOY-
BaIOThCA, SIK IIPABUJIO, iICTOTHI, IPAKTHYHO HE3BO-
POTHI TOPYIIEHHS IPYHTOBUX OiomeHo03iB. B mux
YMOBaX BiJIHOBIICHHSI JKUTTEIISIIBHOCTI TPYHTIB
3HaXO/UTHCS Ha MEXI HEMOXKIIMBOTO, 1[0 JTOJaTKO-
BO BHCYBa€ MpoOJIeMy JKBifalii eKOJIOriYHUX Ha-
CIIIJKIB TPAHCIOPTHHUX aBapiil 10 po3psay TOCTPO
aKTyaJbHUX.

BuBYeHHST TIPOHMKAaIOYOl CIPOMOXHOCTI B
3B’S3aHUX TIPYHTaX Ha 3pa3kax 3 IOPYIICHO
crpykrypoto 3aiiicneno THJIJI «OxopoHa HaBKoO-
JUIITHBOTO CEPEeNIOBHINA Ha 3aJli3HUYHOMY TpaHC-
MOPTI» HAIIIOI0 YHIBEPCUTETY.

JIoOMiHYyIOYMMU YUHHUKaMH, SIKi BIUIMBAIOTh HA
MIBHJIKICTh TPOHUKHEHHs (Mirpariro) Hadrompo-
JYKTiB Kpi3b IPYHTH Y pasi iX MacmTaOHUX BHUTO-
KiB € THII, BOJIOTICTh 1 CTYMiHb YIIUIBHEHHS IPYH-
Ty, (I3MKO-XiMiUHI BIACTUBOCTI HAQTONPOLYKTY
Ta TeMmIiepatypa mpoiecy. B peaibHid mpakTHIli
MOJKJIMBI Pi3HI BapiaHTH MOEIHAHHS I[UX YUHHH-
kiB. KpiM Toro, Ha pi3Hii TTMOWHI OKpeMi YHHHU-
KA MOXXYTb BUSIBUTHCS HEMOCTIHHWMH, IO BHMa-
ra€ BH3HAYCHHS BIUIMBY YMHHHKIB 3 METOIO BCTa-
HOBJICHHSI 3aKOHOMIPHOCTEH MOBEMIHKA CHCTEMHU
«'PYHT — HAQ TONPOYKT.

I'padik 3aneKHOCTI MBUAKOCTI MPOHUKHEHHS
Vs mu3enbHOrO MajuBa BiJ TEMIEpaTypu Kpi3b pi-
3HI IPYHTH 32 TOCTiiHOI Bosorocti (7,5 %) Ta Ma-
KCUMaJIbHOMY YIIUTbHEHH] HaBelIeHO Ha puc. 1.

Vs, M/cyT.

Puc. 1. 3anexHiCTh IBUIKOCTI MPOHUKHEHHS
Vs mM3nanyBa Bijl TeMIlepaTypH Kpi3b pi3Hi
I'PYHTH NpH MOCTi#HIN Bonorocti (7,5 %)
Ta MaKCUMaJIbHOMY YIIiJIbHEHHI:
1 — pakymHsiK; 2 — CyIicok; 3 — micok; 4 — Tb0CONOiOHIIA
CYIJIMHOK; 5 — 4epBOHO-OypHii CYTrIIMHOK

B oOnacri HU3BKHX TemIiepaTyp 3a PaxyHOK
3MEp3aHHsl YacTOK IPYHTY, MIBHJKICTh NPOHHUK-
HEHHs TOMITHO Tajae. 3a TemrepaTypu OiuTbIIii
Bim 0 °C crocTepiraerbcsi CUCTEMaTU4YHE 301JIb-
HICHHS MBUAKOCTI MIrpailii i3 3pocTaHHIM TeMIle-
paTypu, 00yMOBJICHE, HaHIMOBIpHIIIE, 3HUKCHHAM
B’s3k0CTi Ha(TOnpoAyKTiB. OCOOIMBO ICTOTHUH
BIUIMB I[bOr'O YMHHHWKA JUISL TPYHTIB, sIKi Xapakre-
PHU3YIOTHCSI MATUMHU PO3MIpaMU YacTOK.

I'padik 3aneKHOCTI MBUAKOCTI MPOHUKHEHHS
Vs BaxKuX Ha(TOMPOIYKTIB BiJl BOJIOTOCTI IPYHTY
WL naBeneHo Ha puc. 2.
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Puc. 2. 3anexHicTh MBUAKOCTI
MIPOHUKHEHHS TU3ENbHOr0 NajnBa
BiJl BOJIOTOCTI IpyHTY mipu Temneparypi 20 °C:
1 — cymicok; 2 — paKymIHsIK;
3 — npoCOnOAIOHMI CYTIIMHOK;
4 — micok; 5 — 4epBOHO-Oypuii CyriIMHOK

LikaBo, 1110 BILUTUB BOJOTOCTI IPYHTY € IPOTH-
JIKHUM JUTSI TOHKO- Ta TPYOOMCIIEPCHUX TPYHTIB.
MOoXITUBO, 1Ie TIOB’SI3aHO 3 OUIBIIO TiIpOodiIbHI-
CTIO TOHKOJMCIIEPCHUX TPYHTIB 1 po3mojiioM Oi-
JBIIOT YACTHHU BOJM B KalIsIpax 4acToOK IPYHTY.
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Ha nipakTuii nepese3eHp MU3NainBa Ha3eMHUM
(SIK 3aJII3HUYHUM, TaK 1 aBTOMOOLIBHMM) TPAHCIIO-
PTOM 3YCTPIYalOThCS BHUITAJKH aBapiii 1 BHUTOKIB
BaHTa)Xy Ha I'PYHTU PIi3HOTO CTYIEHIO YIILTbHEH-
Hs. AHaJI3 BIUIMBY CTYIEHIO YUIUTBHEHHS IPYHTY
pi3HOI MpHpoaM Ha KiHETWKY Mirpaiii Hadrompo-
IYKTIB JIOBIB, III0 LIeHl YNHHUK MAa€ IMEBHUU BILIUB.
Hanpukman, mBUIKICTE OO MPOIECY IS CYT-
JIMHKIB 3HUXKYETHCS B 3 — 4 pas3u, JJs CYIICKYy — B
2 pasu, a Juisl micKy — Bchoro Ha 35 — 30 %.

LlixaBuM € Toi (haKT, 1110, HE3BAKAIOYN HA BH-
COKY KiHEMaTHYHY B’SI3KiCTh JW3EIBHOTO IajiBa
(5,5-10° M*/c 3a TemmepaTypu 20 °C), okpemi BH-
M TPYHTIB MOXYTh TPOITyCKaTH Iied HadTompo-
IYKT Ha 3HAa4YHI MTMOMHM, SKIIO HE BXKUTH CBOEYA-
CHHMX 3aXOJIB IIOJ0 JIKBiIallli HACTIIKIB aBapiu.
Xova B YKpaiHi MOTYXHICTh MillIaHUX IIJIACTIB €
MEpEeBaKHO HEBEIHMKOI Ta Ha TEBHUX TIMOMHAX
HAQTONPOMYKTH 3yCTPIYAIOTh MiJBUIIEHUN OIIip
MPOXO/DKEHHIO B TIPYHTaxX IHIIOl MPHPOIH, aje
MPOHHUKAIOYa CIIPOMOXKHICTD JM3MAINBA € JIOCUTh
3HAYHOIO Ta SIBJISIE COOOI0 CYTTEBY HEOE3MEKy JUIst
HABKOIIMIIIHBOTO cepenopuia. HadronpoxykTu
BCTYNAIOTh Y B3a€MOJIIIO 3 KOMIIOHEHTaMH IPYHTO-
BOTO TIOTJIMHAIOYOTO KOMIUIEKCY, BHACIHIIOK YOTO
BiZIOYBA€THCS TIOPYIICHHSI PIBHOBAru reoXiMiqHUX
MPOIIECIB 3 OJHOYACHOI (DITOTOKCHYHOIO JIi€I0 Ha
pociuHHICTh. J[M3enbHe NaJMBO HAa TPUBAIMIA Tie-
pioj 3MeHITye BUTBHUHN MPOCTIp TOP IPYHTY, PIi3KO
3HMXKYIOUA HOTO BOJIOTOEMKICTH 1 BOJIOMPOHHK-
HicTh. [lpoTe OCHOBHMM HEraTHBHUM UYUHHHUKOM
Iii HaTONPOMYKTIB HA TPYHT €, KMOBIPHO, TiIpoO-
($o0izallis rpyHTOBUX KOJIOIIB, 110 MPUBOIUTH JI0
iX HE3BOPOTHOI Koaryysuii. IpyHT BTpauae 3zat-
HICTh JI0 3a0e3MeUeHHsI KOPIHHSA POCIMH BOJOIO,
MiHepaJlaMd Ta OpPTraHiYHUMH KOMITOHEGHTaMH Ta,
3pEIITO, 10 BiATBOpeHHsS Oiomacu. ToOTO, OCHO-
BHY HeOe3neKy Ha(TONpPOIYKTH CTaHOBIATH JUIS
BEPXHBOTO MIAPY IPYHTY 1 POCIMHHOCTI, a TaKOX
JUISl TIOBEPXHEBUX BOJIOWMHUIIL.

[lepcrieKTHBHOIO € TEXHOJIOTIS JIIKBimalii BH-
TOKIB Ha(TONMPOMYKTIB MiJ Yac TepeBe3eHb, SKa
BKJIIOYAE B ce0C HACTYITHI CTaIlN:

— 1 eranm — JioKami3allisi MiCIlb PO3JIMBY IILIs-

XOM 00BaTyBaHHSI,

— 2 eramn — BigkauyBaHHA pigkoi ¢aszu HIT no
CHeliaJbHUX €MKOCTEH Oe3MOCepeaHbO Bij
MICIISI PO3JIMBY 3a JIOTMIOMOI'OI0 3a0ipHHKa 3
(GUIBTPYIOUOI0 HACaJKO Ta HACOCIB IO
TpyOax 3 THYYKUMHU BcTaBkamu. [licis Bi-
pUCTaTH JIsl TEIJIOCHEPTeTHYHHX IUICH, B
JOPOXKHLOMY OYIIBHMIITBI TOIIO;

— 3 eram — 3acHIaHHS MICIIb PO3JIMBY i3 3aJU-
mkamu HIT nmornmnHavamu uu copOeHTamMu;
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— 4 eran — 30ip mornmMHAaYa, 3pi3aHHS TPYHTY
Ha BU3HAYCHY TOBIMHY Ta BUBE3CHHS Pa3oM
13 3aJIMIIKaMH COPOCHTY ISl YTHITi3aIlii;
5 eram — 3pi3aHHS TPYHTY, SIKHi 3a0pyaHe-
HUH HaQTONPOTYKTaMH;
— 6 eram — BiAnpaBKa Ha YTHJII3allil0 BiAXOIIB
MOTJIMHAHHSA HA(QTOMPOAYKTIB.

Criektp COpOEHTIB 1 KamUIAPHUX IOTJIMHAYIB,
SKI BUKOPHUCTOBYIOTBbCS Ha 3 erami, Moxe OyTH
JOCTaTHRO MmHpoKuM. OpieHTalis B BHOOpi TO-
TIIMHAYIB IOBUHHA OyTH HalpaBlICHO HA MICIIEBI,
JIeleBi Ta JErKOJOCTYITHI MaTepiadd MPUPOIHOTO
MTOXOJIKCHHSI YU Ha Ti, 1[0 € BIIX0JaMH BUPOOHHII-
TBa. Hanpukinan, B perioHax 3 po3BHHEHOIO 4YOp-
HOKO METAIIypri€r0 Ta BUPOOHUIITBOM OYyiBEIBHHUX
MaTepiaiB peKOMEHIye€ThCS BUKOPUCTAHHS Bi/Ba-
JIbHUX IUIAKIB 1 BIAXOMIB MIHOOETOHY, a TaM, J¢
INIHPOKO € TMPEJCTaBICHOI TEIIOCHEPTeTHKa —
3onma TEC a0 koTenbHuX i T. 7. MOXKIIMBHM TaKoX
€ BUKOPHCTaHHS B SKOCTI NOIVIMHAYIB MICKY, THP-
CH, CTPY’KOK, OCHOBHOIO XapaKTEpPUCTUKOIO SKUX €
X MOrJaMHaK4Ya CIPOMOXKHICTh, IO 3aJCKUTh Bil
0araTb0X YMHHHKIB: SIK BiJ BJIACTUBOCTEH CaMUX
B3a€EMOIIFOYNX KOMITOHEHTIB, TaK 1 BiJl 30BHIIIHIX
YMOB, IO CKIIAIHCS TIiJ] Yac MPOTIKaHHS TPOIECy.
Kinernka mpoleciB MOIJIMHAHHS TU3MAIMBa Pi3-
HHUMH MaTepiajjaMi HaBeleHa Ha puc. 3 (a, 0).

a)

30

%

W,

0 5 10 15 20 25 30

Yac, roqun

== Mertaypriiinuii uiak == [licok einipysaibHuii == ITicok uiamosuii == Kaoinir

=%=3o0na TEC -=Typ == CamaHOBa KpHXTa

6)

W, %

Yac, roaunn

=8 [LImax KOKCOXiMitTHHI

=8=Ilcmza

== Kcpayzur
=&=TTinoGeTon
=H= CTpy:KKa TepeBUHA

== Tupca ACPCBUHI
=¥=az06cTOH

Puc. 3 (a, 0). KineTnka mporieciB MorIMHaAHHS
JIU3EIBHOTO TaIMBa PI3HUMH MaTepiaaMu



HacuuenHs OLIbIIOCTI COPOCHTIB AM3MAIMBOM
MIPaKTHYHO 3aBepluyeTbes 3a S...7 romuH. Haii-
OLTbII Ba)KJIMBUMH € YMHHUKH, SKi BIUIMBAIOTH HA
KIHETUKY Ta PiBHOBAry mpoliecy: Ipupoaa copoeH-
Ty, WOTO TPaHYJIOMETPUYHHU CKIIaJ 1 BOJOTICTH,
THUT HA(QTONPOIYKTY Ta TEMIEpaTypa CHCTEMH.

JaHi moao BIUTMBY po3Mipy (paxiii pisHHUX
MOTJIMHAYIB Ha MOIJIMHAIOYY CIPOMOXHICTH IS
JU3MAIMBa 3a MPUPOIHOI BOJIOIOCTI Ta KIMHATHIN
TeMIiepaTypi HaBe/leHO B Ta0l. 2. 3araibHa TeH ie-
HIliSA 3HWOKCHHS W mipy 30UIBIICHHI PO3MIpy 4ac-
THHOK € TIPUPOJIHUM HACIIIZIKOM 3HHKEHHS TOBEp-
XHI KOHTaKTy Martepiaiy 3 HaQTOMpOayKTOM.

Tabauns 2

BB po3MipiB 4acTMHOK HA NMOTJIMHAIOYY
cnpomoskHicTh () MmaTepianiB
10 BiTHOIIIEHHIO 10 IM3€eJbHOI0 NAJINBA

IMornmHaro4a CIpOMOXKHICTD

Haiimeny- Mmarepiaiis, %
BaHH: Po3mipu gacTok ¢pakuii, MM
copOeHTy

0,25 0.5 2...5 5...7 7

...0,5 2 10
Meramyp- | 509 | 204 | 83 | 296 | 2.4
TIAHAN OIIaK
Koxkco-
X1MIYHHH 242 | 23,8 7,7 485 | 3,26
HIIaKk
Micok exini- | yg 4 | 59 | gg5 | -
pyBaIbHUI
MMicox 1 435 | 34 | 02 - -
[IJTAMOBHH
Tupca 76,2 | 748 | - - -
JIEPEBUHU
Kepamzur - - - 31,8 | 30,6
Crpyxia - - - | 63,5 |603
JIEPEBUHU
Camanosa - - | 17,34 ] 13,51 | 8,48
KpHUXTa

JaHi 100 BEIUYMHH MOTIMHAOYOI CIPOMOXK-
HOCTI JUISl IM3MTAINBA Y pa3i BUKOPUCTAHHS PI3HUX
THIIIB [IOIVIMHAYIB HaBeIEeHO B TaOJ. 3. Brums te-
MIepaTypyd Ha TOTJIHHAIOYY CIIPOMOXHICTH 3pas-
KiB TI0 BIIHOIICHHIO J0 AU3NAJIMBA 03 PO3IUICHHS
Ha (pakmii 3a MoCTiHOI (MPUPOJHOT) BOJOTrOCTI
HaBeJCHO Ha puc. 41 5.

Cknam 1 XxapaKTEepUCTUKU BiAXOIIB BHPOO-
HUITB, SIKI PEKOMEHJOBaHI JJIsi BUKOPUCTAHHS Y
SIKOCTI MOTJIMHAYIB, € JIOCUTh PI3HUMH Ta 3aJ1eXKAaTh
Big 0OaraThbOX YMHHHUKIB. 3Ba)kKaloyd Ha i€, Haii-
OUIBII palliOHAJIbHE KIUIbKICHE CHIBBITHOIICHHS
MacoBuX 4yacTuH posnutoro HIT i marepiany, 1o
BXKHBAETHCS SIK COPOEHT, B yMOBax MPHPOJHOT BO-
norocti Ta 3a Temmeparypu 20 °C HaBeneHO B
Tabm. 4.

Tabnuus 3

BrniuB Tuny Hag TONPOAYKTY HA MOTJIMHAIOYY
CIIPOMOJKHICTB Pi3HUX MaTepiajiB

0 HaﬁMeHyBaHHﬂ BeJ'lKI‘-II/IHa HOFJ'II/IHa-'
3/]_[ cop6eHTy 0401 CIIPOMO’KHOCT1
W, %
1 [IInax KOKCOXiMiUHHMIA 22,714
2 [IImak MeTamypridHui 31,0+£2,2
3 ITicoxk 1umaMoBuit 16,5+1,2
4 [Ticok eximipyBaabHUN 16,2+ 1,1
5 Kaosminit 5,3+0,7
6 T'azo0eToH 23,6 +1,3
7 ITinobeToH 63,1+2,5
8 Ilem3a 65,2142
9 Kepamzur 18,2+0,9
10 Soma 17,04 0,9
TEIUTIOCTICKTPOCTAHITIi
11 CTpyXKa IepeBUHU 58,4120
12 Tupca nepeBuHH 69,6 £3,2
13 CamaHOBa KpUXTa 13,2+1,0
. ——1
z 25

) -2
5 + 3
nle == 4

Puc. 4. Briius TemnepaTypu Ha MOTTIMHAIOUY CITPOMOXK-
HICTh MaTepiaJliB 1O BiTHOIIEHHIO JI0 ANU3IIAINBA!
1 — kaouniHiT; 2 — caMaHOBa KPHXTa;
3 — KOKCOXIMIYHHH IUIaK; 4 — METATypriiiHUH 1UTaK;
5 — micok eKinipyBaibHuUiA; 6 — MCOK HIITaMOBHIT
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Puc. 5. Biius TemnepaTypu Ha MOTTIMHAIOUY CITPOMOXK-
HICTh MaTepiaJliB 10 BiTHOIIEHHIO JI0 AU3IIAINBA:
1 — kepam3uT; 2 — miHOOETOH; 3 — ra300eToH; 4 — mem3a;
5 —TUpca AepeBUHY; 6 — CTpYXKKa IepEeBUHU

87



Tabnauns 4

PexoMenmoBaHi criBBiTHOIIEHHSI MACOBUX YACTHH
HII i cop6enTy nns JikBiganii apapiiiHux po3auBis

. CuiBBIHOIIEHHS MaCOBUX
HaiimenyBaHHs copOeHTY
yactud HII no copGenty
Ty} 1:4
IIJIaK 13
KOKCOXIMIYHUH )
IIIaK 16
MeTaJypriiHui '
ITiCOK ITJTAMOBHI 1:6
ITiCOK
.. N 1:16
eKITpyBaJIbHUM
KaOJIIHIT 1:4
razo0eToH 1:1,5
MHOOETOH 1:1,5
nemsa 1:1,5
Kepam3UT 1:6
30ma 1:6
TEIUTIOCTICKTPOCTAHITI i )
CTpYyKKa JepEBUHU 1:2
THpCA IEPEBUHU 1:1,5
caMaHOBa KpHUXTa 1:7

Jani taby. 4 Har0Th MOXIJIMBICTH ITPOBOIUTH
BUOIp cOopOEHTy JiKBimaTopamu amapii JOBLIBHO,
BUXOJSYM 3 HASBHOCTI Marepianxy, MOXKIHBOCTI
HOro MBHUAKOI JOCTaBKH, BapTOCTi Tomo. [licis
BHOOPY BH3HAYAETHhCS HEOOXiqHA BUTpaTa IOIJIH-
Haya 3 JIOCTaTHIM cTyreHeM TouHocTi. [Ipu npomy
PEKOMEHTy€EThCA ITiJ] 9ac OCTaTOYHOT0 BHOOPY Ma-
CH BUTpATH COpOCHTY BPaxOBYBAaTH PiBHOMIPHICTh
HOro po3mnoaiy B 30HI pO3JIMBY HA()TOMPOIYKTIB.

[TomaBaHHS COpOCHTY 10 30HU PO3IUBY HA(PTO-
MPOIYKTY MOKJIHBE 32 JIOTIOMOT OFO:

a) TPaHCIOPTEPIB — 3pyYHE BUKOPHCTAHHS, ajie

B I[bOMY BHITaJIKy € 0OMEXEHOIO Tuioma 00-
pOOKH;
0) yHIBepCaJIbHUX €KCKaBaTOPIB Ha T'yCEHIYHO-
3aJII3HUYHOMY XOIy 31 3MIHHMM 0O0JjiaJHaH-
HSIM — JIOLVTBHO BUKOPUCTOBYBATH MPH 3HA-
YHIl 30Hi aBapii;

B) TEIIKONTEPIB — JOMIJIBHO BUKOPHCTOBYBATH
y BUMAJKY 3HAYHHUX 30H 3a0pyTHEHHS 13 3a-
TOPSIHHSM Ha(TOMPOIYKTIB.

€ 3po3yMinuM, IO iHTEpBal Yacy MiXK MOMEH-
JJIKIB TIOBUHEH OyTH sikoMora meHImmM. Lle oco0-
JIUBO aKTyaJlbHO I JIeTKuX (pakiiii Hadrompo-
JYKTiB, SKi MalOTh BEIWUKY HIBHIKICTh Mirparii
Kpi3b IPYHTH Ta PO3MOBCIO/PKEHHS 1X TI0 TIOBEPXHI,
a TaKOXX HETaTHBHUH BIUIMB Ha aTMocdepy B 30HI
BUJIMBY.

CknajlHUMH € TaKOX BUIAJKH MOXKJIHBOTO
crajaxy BaHTaXy, HasBHOCTI 3HAYHHX OMNAJiB y
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BHIJISIZII JOIY YU IHTEHCHUBHE TaHEHHs CHiry. s
MIEPIIOro Pi3Ko 3pocTae HeOe3neuHe 3a0pyaHEeHHS
atMocepu caxero, OKHCOM 1 JBOOKHCOM BYTJie-
10, BYIJICBOMHSMH Ta KaHIEPOreHAMH, a TaKOX
IHTCHCHUBHIIIE TPOXOJHUThH MOPYIICHHS 0i0IEHO3IB
IPYHTIB 1 30UIBIIYEThCS MIBUIKICTH Mirparii Had-
TONMPOAYKTIB B HUX. J[JIsl IHIIMX BUIMAIKIB IiABH-
nryerses iMoBipHicTh 3MuBY HII mo posramosa-
HUX MOOJHM3Y BOJOMMMII 1 PO3MOBCIOKCHHS Ha
3HaYHI TEPUTOPIi.

BpaxyBaHHsi 0OrOBOpEHHX NUISAXIB BJIOCKOHA-
JIHHA TeXHOJorii JKBimamii HACHiIKIB BHTOKIB
Ha(TOMPOAYKTIB IiJ Yac MEepPeBe3cHb CIPHITUME
3HIDKEHHIO HEraTHMBHOIO BIUIMBY Ha HABKOJIUIIIHE
cepenoBuiie. B ycix Bumaakax JKBimaIii HacJi-
KiB aBapiifHUX cHTyallili HeoOXimHO 3a0e3nednTH
MMOBHY BIJMOBIIHICTD Jiii mepcoHany BuMoram [7].
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