MIHICTEPCTBO OCBITH I HAYKH, MOJIOAI TA
CIHOPTY YKPAIHU
3anopisbknii HAiOHAJILHUI TeXHIYHMII YHiBepcuTeT

METOJANYHI BKA3IBKHA

710 po3paxyHKOBO-TpadiuHOi podoTH

«[IporHo3yBaHHs HACJIIAKIB BILIMBY (BUKHUAY) HeGe3MeYHHUX
XiMiYHUX PeYOBHH NPU aBapifiX HA MPOMMCIOBHUX 00 €KTAX i
TPaHCHOPTI»

3 oucyuniinu «beznexa HcummeoisibHOCMI» OJisL CMYOeHmi6
ycix cneyianbnocmeil 0eHHOI hopmu HABUAHHS

2012
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MeroanuHi BKa3iBKH 710 PO3paxyHKOBO-TpadiuHoi pobotH
«[IporHo3yBaHHsS HACHiIKiB BIUIUBY (BUKHIY) HEOE3MEYHUX XIMIYHHX
pEYOBHMH TMpH aBapisx Ha MPOMHCIOBHUX OO0'€KTax 1 TPaHCHOPTI» 3
oucuuIuting - «be3neka  JKUTTEOSUIBHOCTI» — AJsl  CTYAEHTIB  YCix
creriansHocTel  eHnol  (opmu  HaBuaHHs. /Y. O.€ . JIeHIIMKOB,
A.C. Ilerpuiues, - 3anopixoks: 3HTY, 2012p. 42¢.

Yknagaui: cT. Buki.Jlenmmkos O.€ .
acucrent [lerpumes A.C.

Penenzent: nmoment, k.1.H. Hectepos O.B.

BinnosinansHuii 3a BUITyCK: JI01IeHT, K.T.H. Hecrepos O.B.

3aTBep/PKEHO  Ha  3acigaHHI

kadenpu «OxopoHn nparti i

HABKOJUIIIHBOTO CEepENOBHIIIA».
[Mpotokon Ne 4 Bin 20.12.2012 p.
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1 META POBOTH

OsHailoMUTHCST 3 METOAWKOIO MPOTHO3YBaHHA HACHIAKIB Ta
MacmTaliB BIUIMBY HeOe3NmeyHHX XIMIiYHMX PEYOBHMH MPH aBapisix 3 Ha
MIPOMUCIIOBUX 00'ekTax, aBTOMOOUTEHOMY, 3aTI3HUYHOMY i
TPYOOITPOBITHOMY TpPAHCIIOPTI, @ TAaKOXX MOPCHKOMY TPAHCIIOPTI, SIKIIO
3apakeHa XMapa MoXe HIHTH A0 npubepexHoi 30HH, Je nepeOyBaroTh
JIO/IH.

2 3ATAJIbHI TEOPETHUYHI BIJOMOCTI

[Ipu pylinyBanHi a00 aBapisx Ha 00'€KTax, IO MarOTh HEOE3MEUHI
ximiuHi pedoBrHHU (nani HXP), yTBOPIOIOTECS 30HH XiMIYHOTO 3apa)KeHHs,
yCeperHi IKUX MOXYTh BHHUKHYTH OCEPEIIKH XIMIUHOT ypaskeHHS.

[Iporuo3yBanHs MaciTabiB 3apa)XCHHS - 1€ BU3SHAYCHHS TIMOWHMU 1
IUIONII MOXJIMBOTO Ta (akTWuHOro 3apaxkeHHs Teputopii HXP, wuacy
MiJXOMY 3apaKEHOrO TOBITPS, a TaKOX HEOC3MEKU YpaKeHHsS JIHOJEH,
TBapyH 1 pOCIUH.

Meroauka MpOrHO3yBaHHS 3aCTOCOBYETHCS ISl XIMIYHMX PEYOBHUH,
mo rmnepedyBarOTh y pigkoMy abo ra3omojiOHOMy cTaHi Ta MpH
MOTPAIUIsIHHI B aTMOcdepy nmepexoisiTh Y Ta30noAiOHIi cTaH 1 yTBOPIOIOThH
XMapy 3apa)keHoro MoBiTps (IIEPBUHHY Ta BTOPHHHY).

PospaxyHku mnepembadaeTbcss MPOBOAWTH Uil TPU3EMHOTO MIApy
noBiTps 710 BucoTH 10 M Ha/1 HTOBEPXHEIO 3eMIT.

[IporHo3yBaHHs TPOBOIUTHCS 3 METOI IUTAHYBAaHHS OpraHizalii
3axHCTy JIOJeH, CUIbCHKOrOCIOAAPCHKUX TBApUH, ypOXaro, MPOAYKTIB
XapuyBaHHs Ta iH., SIKi 1epe0yBalOTh Y 30H1 XIMIYHOTO 3apaKeHHSI.

Meroauka TOAAETHCA y BHUIISII TaOMHIh, M0 YHEMOXKJIHBIIIOE
TpUBaJI  PO3PaXyHKHM 1 Ja€ 3MOry OINEPaTUBHO  3JIIHCHIOBATH
MPOTrHO3YBaHHs MacTadiB 3a0pyIHEHHSI.

2.1 OcHoBHi TepMiHM Ta BU3BHAYEHHSH

Agapist 3 HXP — 11e moiisi TeXHOr€HHOr0 Xapakrepy, 10 cTanacs Ha
XIMIYHO HeOe3MeYHOMY 00'€KTi BHACIIIOK BUPOOHWYHX, KOHCTPYKTHBHHX,
TEXHOJIOTTYHUX 4YHM EKCIUTyaTaliiHUX MpPUYUH a0 B BHUIIAJKOBHX
30BHIIIHIX BIUIMBIB, IO MpH3BeNa A0 MOMIKOIKEHHS TEXHOJIOTTYHOIr0
oOJIalHaHHs, TPUCTPOIB, CIOPYJ, TPAHCHOPTHHUX 3aCcO0IB 3 BHJIUBOM
(Buxkumom) HXP B armocdepy i peasbHO 3arpokye KHTTHO, 3J0POB'IO
JIIOJIEN.
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Bropunna xmapa HXP — ne xmapa HXP, sika BUHHMKae IpOTAroM
MEeBHOI0 4acy BHachinok Bunapy HXP 3 mincTuinbHOT OBepxHi ([U1s1 J1erko
JIETIOYMX PEYOBHH YaC PO3BUTKY BTOPUHHOI XMapH, IiCIs 3aKiHYeHHS il
MEpBUHHOI XMapH BIACYTHIH, AJs IHIIMX pPEYOBMH BiH 3aJISKUTh BiJ
BiactuBocTedt HXP, ctany oOBayBaHHs Ta TeMIepaTypH MOBITPS).

30Ha MOXKJIMBOrO XiMiuHoro 3abpyanenus (3MX3) — Teputopis, y
MEKax fAKOi MiJ BIJIMBOM 3MiHM HampsMy BITPY MOXE BHUHHKHYTH
nepemitienns xMapu HXP 3 HeOe3nmeuHrMu TS JTFOIMHU KOHIICHTPAITiSIMHU.

3ona ximiunoro 3a0pyaaenas HXP (3X3) — tepuropis, sika BKIIIO4a€e
OCepelloK XIMIYHOTO 3a0pyaHeHHs, e ¢akTuyHo posnura HXP i minsHku
MICIIEBOCTI, HaJl IKUMH yTBOpHiIach xmapa HXP.

HeGesneuna ximiuna peuouHa (HXP) — ximiuHa pedoBHHA,
0e3rmocepe/IHs Y1 OMOCEPEIKOBaHa JIisl IKOT MOXE CIPUYMHHUTU 3aru0erb,
roCTpe YW XPOHIUHE 3aXBOPIOBaHHs a0 OTPYEHHs Jrojed i (4u) 3aBaatu
MIKOAYU JOBKIIIIO.

[lepeunna xmapa HXP — e maporonibna yacruna HXP, ska € B
Oyab-sKiii €eMKOCTI HaJ moBepxHer 3pimkeHoi HXP i sika BUXOIUTH B
atMocdepy Oe3nocepeHb0 NpU PyHHYBaHHI €MKOCTI 0Oe3 Bumapy 3
MiCTHUIIBHOI TTOBEPXHi.

[lporuo3oBana 3oHa  xiMmiuHoro 3a0pyanenns ([13X3) -
po3paxyHKoBa 30Ha B Mexax 3MX3, mapamerpu SKOi NpHOIN3HO
BH3HAYAIOTHCA 3a (POPMOIO eImirca.

Ximiyno HeOesneunuit 00’ekr (XHO) — npomucioBuit 00'ekT
(mimnpueMcTBO) ab0 HOro CTPYKTYpHI MiAPO3/ILIH, Ha SKOMY 3HAXOAATHCS
B 00iry (BUPOOJISIOTHCS, TIEPEPOOIIAIOTHCS, TTEPEBO3ATHCS MEPECYBAIOTHCA,
3aBaHTaXKYIOTHCSI 200 PO3BAHTAXKYIOThCS, BUKOHYIOTBCS y BHUPOOHUIITBI,
PO3MIIYIOThCS 200 CKJIAYIOThCS MOCTIHHO a00 TMMYACOBO, 3HUIIYIOTHCS
Torro) oxHe abo aexiapka HXP (o XHO He HajexaTh 3ai3HUIT).

XimiuHO HeOe3nmeuyHa aaMiHICTPATHBHO-TEPUTOpIaNbHA OAWHUIL
(XATO) - a;amiHICTpaTHBHO-TEPUTOpIialibHA  OJMHUIIL, OO  SKOT
3apaxoBYIOThCS 00JacTi, paiioHHM, a TaKOX OyJb-sIKi HAaCEJICHI MYyHKTH
obnacrelt, ski mnorpamsitorh 'y 3MX3 mpu  aBapisix Ha XiMIYHO
HebOe3neuyHux 00’ eKTax.

Xmapa HXP — cymim napiB i apibnux kpanenb HXP 3 moBitpsam B
obcsrax  (KOHIIGHTpAIlifX), HeOe3MmeuHux i JOBKULI (yparkalbHHX
KOHIIEHTpAIlisiX). PO3pi3HSAIOTH EPBUHHY i BTOPUHHY XMapy 3a0pyIHEHOTr0
MOBITPSL.
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Cryninb BEPTUKATBHOL CTiIHKOCTI MOBITPS (CBCI)
XapaKTepu3yeTbCsi TphOMa  CKIQJOBHUMH:  IHBEPCI€I0, KOHBEKIII€IO,
130TepMi€ro.

IuBepcist - (HUKHI MIapH MOBITPS XOJIOAHIIII 32 BEPXHi) BHHUKAE TIPH
SICHIM TIOTO/I1, MaJTMX IBHIKOCTSX BITPY (10 4 M/c). [HBepcis neperkomkae
PO3CIIOBaHHSI TOBITPST Ha BHCOTI 1 CTBOPIOE CIPHUSTIWBI YMOBH JUIS
30epiraHHsl BUCOKUX KoHIleHTpaliii HXP.

KouBexkitis — (HVOKHIM 1Iap MOBITPsl HATPITHIA CHITBHILIE 32 BEPXHIi 1
BiZIOYBA€ThCS TEPEMILICHHsT HOro IO BEPTUKAJ) BHHUKAE MpPU SICHIN
norozi, Manux (o 4 m/c) mBuakocTax Bitpy. KoHBekIist po3citoe xmapy,
3apakeny HXP, 3HmKye 1i Bpaxkatody Jifo.

I3otepmist — (Temmeparypa moBitTps B Mexax 20-30 M Bix 3emHOT
MOBEPXHI Maii’Ke 0JJHaKOBA) 3BUYAIHO CIIOCTEPIra€Thcsi B XMapHY IMOTOAY i
MIPHU CHIrOBOMY MOKpUBI. [30TepMist ciipusie TpuBanomy 3actoro napis HXP
Ha MICLIEBOCTI.

Hampsimok ~ BiTpy (asuMyT) — Il¢ TOPH3OHTAJbHHUI KyT, SKHUil
BUMIPSAETbCA 1O XOAY YacoBOI CTPUIKM Bif MIBHIYHOTO HAMPIMKY
MAarHiTHOro MepHiaHy (IiBHiu) 10 HampaMKy Ha 00 ekT. Moro 3HaueHHs
MOXKyTh OyTH Big 0° no 360°.

FAN
Ji)

707 - - oI

w
pLITI

Pucynoxk 2.1 - Buznauenns azumyty () Ha cxemi (kapTi)
MeToanKy BUKOPHCTOBYIOTH ISl JOBIOCTPOKOBOIO (OIEpaTHBHOIO)
1 aBapiifHOro porHo3yBanHs npH aBapisx Ha XHO i TpaHcnoprTi, a TakKox
JUIsl BUBHAYEHHSI CTyMNeHs XiMiuHoi HeOesnekn XHO Ta agMiHicTpaTHBHO-
TepuTopiagbHuX oauHuIb (Tadn. B.10).

2.2 loBrocTpokoBe (omepaTuBHE) NPOTHO3YBaHHA

JIOBroCcTpOKOBE TMPOTHO3YBAHHS 3MIMCHIOETHCS 3a3alierigh Jiis
BH3HAUCHHS MOXJIMBMX MacIiTa0iB, 3a0pymHEHHs, CHJI 1 3aco0iB, sfKi
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3aly4yaTUMYThCSl JIIs JTIKBifaIlii HacliJKIB apapii, CKJIaJCHHS IIJIaHIB
pOoOOTH Ta IHIIKX JOBFOCTPOKOBUX (IOBIIKOBHX) MaTepiaiB.

Hnst JOBI'OCTPOKOBOT'O (omepaTuBHOrO) MPOTHO3YBAHHS
BHUKOPHUCTOBYIOThCS TaKi JIaHi:

- 3aranpHa Kimpkictb HXP jans o0'ekTiB, sKi po3TamioBaHi B
Hebe3nmeuyHuXx paioHax (Ha BOEHHMH Yac Ta IS CelCMOHeOe3meuHux
paiioHiB TomIO). Y 1bOMY pa3i npuiitMaeTscs po3nuB HXP «BinbHOY;

- kipkicth HXP B OOMHWYHIA MakKCUMAaJIbHIM TEXHOJOrIYHIN
€MKOCTI Il iHIIMX 00’ €KTiB. Y 1bOMY pasi npuiimaeTbest poznuB HXP «y
miggoH» a0 «BUTEHO 3alleKHO Bif yMOB 30epiranus HXP;

- METEOpOJIOTiuHi JaHi: MIBHAKICTH BITPY B MPH3EMHOMY IIapi —
1 mlc, Temnepatypa nositpsi 20°C, CBCII - inBepcis, HarpsMOK BITpY He
BpPaxoOBYEThCS, a PO3MOBCIO/KEHHS XMapu 3a0pyJHEHOro TMOBITps
npuiimaetses y ko 360°%;

- cepeHs MUIBHICTh HACSNICHHS JIJIS IIi€l MiCIIeBOCTI;

- [UIolIa 30HM MOXJIMBOTO XiMiyHOro 3a0pyaHenHs (3MX3)
Somxz) =3, 1417 ;

ne " — rimbrHa 30HH XIMIYHOTO 3a0pyTHEHHS,

- [UIOIa MPOrHO30BaHoi 30HHM XiMmiyHoro 3abpyanenHs (I13X3)
Sumxz) = 0,11°[2 ;

- CTyMiHb 3amoBHEHHs €MKocTi (emMHOcTei) npuitmaerscs 70% Bin
MacrnopTHOro 00'eMy €EMKOCTI;

- emkocti 3 HXP npu aBapisx pyiHHYIOTbCS MOBHICTIO;

-IpU  aBapisix Ha MPOAYKTONPOBOAAX (aMiakompoBOJax TOIIO)
kinbpkicte HXP, mo moxe OyTH BUKWHYTa, MPUAMAETHCS 3a ii KUNBKICTh
Mk Bincikarensmu (uis npoaykronpoBoniB 06'em HXP npuitmaetses 300-
500 m);

- 3aX0AM WIOJAO 3aXWCTy HACeNeHHs JAeTallbHIllle TUIaHYIOTHCS Ha
TMMOWHY 30HW MOXJIMBOTO XIMIYHOTO 3a0pyIHEHHS, SKa YTBOPIOETHCS
MPOTATOM MepIuX 4 TOAWH Micis MoYaTKy aBapii.
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P Tamsiiv

XimiuHo
HebeznedH i

Rawegy - Cop

3ona,
MO AWBOTD
KIMIYHOMD

3abpyaHerHn

—
Mingene 1

Pucynok 2.2 - HanecenHs 30H 3apaxenns HXP Ha cxemu (kapTh)

2.3 ABapiiiHe NPpOrHo3yBaHHA

ABapiiiHe MpOrHo3yBaHHsI 31HCHIOETLCS TT1J1 YaC BUHUKHEHHSI aBapii
3a JaHUMH PO3BIAKM s BU3HAYEHHS MOXKIMBUX HACHiAKIB aBapii i
MOPSIIKY Jii B 30HI MOXJIMBOTO 3a0pyTHEHHSI.

J7ist aBapiifHOro MPOrHO3YBaHHS BUKOPHCTOBYIOTHCS TaKi JIaHi:

- 3aranpHa  Kibkicte HXP Ha MomeHT aBapii B e€MKoOCTi
(TpybompoBoi), Ha sIKii BHHHKIIA aBapis;

- xapakrep po3nuBy HXP Ha minctuibHil moBepxHi («BUIbHO» abo
«y TIUIOH»), BHCOTa 00BaslyBaHHs (IiIOHY);

- peasibHi  MereoposioriuHi  ymoBH: Temrepatypa moitps (°C),
HMIBUAKICTB (M/C) 1 HanpsAMOK BiTpy y npusemHomy mapi, CBCII (iuBepcis,
KOHBEKIIis, i30Tepmisi) (Tadmn. B.2);

- CepemHsl UIUIbHICTh HACENICHHS JUIi  MICIEBOCTi, HAaJl SKOIO
po3mnoBcroKyeThes xmapa HXP;

- TUIONIA 30HU MOXKJIUBOTO XiMIUHOro 3a0pyaHenHs (3MX3);

- TUIONIA TIPOTHO30BaHOI 30HH XiMiuHOr0 3a0pyaHenHs (I13X3);

- IPOTHO3YBAHHS 3JIIHCHIOETHCS HAa TEpMiH He Oulblle HiK Ha 4
TO/IMHH, MICJIS YOTO MPOTHO3 Ma€ OyTH YTOUHEHHUH.

Jns TporHO3yBaHHS 3a LIEI0 METOJUKOI0 PO3IUB  <«BUIHLHO»
npuiimaeTsest, Ko Buimta HXP po3nuBaeTbes MiCTUIIBHOIO TIOBEPXHEIO
npu Bucorti mapy (h) ue Bume 0,05 M. Po3nuB «y miamoH» mpuiMaeThes,
sxmo Buimta HXP posnuBaeThcst OBEpXHEIO, SKa Ma€ 00BaTyBaHHS, TIPH
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poMy Brcota mapy poznuroi HXP mae 6ytu h=H — 0,2 m, ne H - Bucora
o0OBaJTyBaHHS.

IMpu aBapii 3 eMHOCTsMH, sIKi MicTATh KinmbKicTh HXP Menmie Bix
HUXKYMX MEX, 10 BKa3aHi B TaOJUIll, ITMOMHU PO3PAXOBYKOTHCS METOIOM
IHTEPIIOMIOBAHHS MK HW)KYMM 3HAUYECHHSIM Ta HYJIEM.

Yci po3paxyHKU BUKOHYIOTHCS HA TepMiH He Oubie 4 romun. [licns
OTpUMaHHS JaHUX 3 ypaxyBaHHSAM yciX KOe(illieHTiB, OTpUMaHe 3HAYCHHS
TTTMOWHYU 30HU XIMIYHOTO 3apakeHHsl [p MOpIBHIOETHCS 3 MaKCUMAaJIbHUM
3HAaYEHHSM IEPEHOCY MOBITPSHUX Ma€ 3a 4 TOIUHMU:

F=4.W

ne W - IBHUIKICT MIEpEeHOCy MOBITPsSHUX Mac, M/c (tadi. B.2);

I' - rmuOuHa 30HU XIMIYHOTO 3apakeHHs, KM.

Jns monmanbmoi poOoTH Oeperbesi HaiMeHIe 3 JBOX 3HA4YEHb, IO
MOPIBHIOIOTHCA.

I'mubunam posnorcromkenns it HXP, 3HaueHHs SKUX HE BU3HAYEHO
B Tabn. B.11-B.16, po3paxoByloThCs 3 BHUKOPHCTaHHSIM KOeQil[iEHTIB
Tabn.B.17.

Jis po3paxyHKiB y IbOMY pa3i Oeperbcs 3Ha4YeHHS TIIMOMHU
PO3IOBCIO/DKEHHST XMapH 3a0pYyAHEHOTO MOBITPsl XJIOPY, SKE BiIMOBigac
yMoBaM, 3a skux BuHMKIa aBapis 3 HXP (mBuakicte Bitpy, CBCII,
TeMmreparypa MOBITps, KimbkicTh HXP), 1 MHOXHTBCS Ha KOE(IIlieHT,
orpumManwii 3 Ta0u. B.17 mis nanoi HXP.

2.4. AaropuTM po3paxyHKiB mpu  aBapiiiHoMYy
NMPOrHO3yBaHHI

2.4.1 BuznayeHHsl mapaMeTpiB 30H XiMiYHOro 3a0pyaHeHHS mia
yac aBapiifHOro MporHo3yBaHHsI

[Tnoma Spposnuy pOSpﬂXOByéZTI)CSI 3a GopmyIIok:

sp=2 (2.1)
ne d - ryctura HXP, 1/m?; (Tta6mn.B.19);

Q —wmaca HXP, T;

h — ToBuna mapy posnurtoi HXP, m.

Paniyc RpposnuBy po3paxoByeThest 3a (hOpMYJIOH:

(2.2)

PDF cospgaH ncnbiTatensHon Bepcunen pdfFactory Pro www.pdffactory.com



http://www.pdffactory.com

10

Ha rpadiynomy 300pakeHHi paniyc po3nuBy Rp yMoBHO
HAHOCUTBCS po3MipoMm 1/4 Bij MMPHHU MPOrHO30BAHOI 30HU XIMIYHOTO
3apaxeHHs ..

30Ha MOYKJIMBOTO XiMIYHOT'0 3a0pY/THEHHSI.

Po3mip 3MX3 npuitmaeThes SIK CEKTOp Kpyra, Gopma i po3Mip sKoro
3aJIeKaTh Bl MIBUAKOCTI Ta HaNPsMKY BiTpy (Tadiu. B.6) i po3paxoByeThes
3a eMIIPAUYHOI0 (GOPMYIIOH0.

ITnoma 3MX3:

Senxs = 8,72010° %o, xcni” (2.3)
nel” — roubuna 3o0Hu (3 Ta6n.B.11-B.16, 3 ypaxyBaHHSM yCixX
Koe(imieHTiB Ta 1m.2.7 €T METOTUKH);

@ — Koe}ilieHT, SKHH YMOBHO JOPIBHIOETHCS KYTOBOMY PO3MIpy
30HU (Tabm. B.6).

[IporHo3zoBaHa 30Ha XiMiYHOTO 3a0pyIHEHHS.

ITnoma I13X3:

Spy = Ko %o N 2 xend® (2.4)
ne K —xoedirient (tabn. B.4);
N —yac, Ha skuii po3paxoByeThes rmubuna [13X3.

[upuna I13X3 Bu3Ha4yaeThCA!
- ipu iuBepcii [/ = 0,31 08 em:
- ipu i3otepmii /] = 0,3I” 0% ren;

- ipu kouBekii //] = 0,3¢I" 0’95, KM.

He - rmubuHa  30HW  3a0pyIOHEHHsS, sKa  BHU3HAYa€ThCd 3
BHUKOpUcTaHHsM Ta6:1.B.11-B.17.

2.4.2 BuzHavyeHHs qyacy nigxony 3a0pyIHeHOr 0
noBiTps 10 00’ €KkTAa
Uac minxony xmapu HXP no 3amaHoro 00'ekra 3aleXUTh Bij
HIBHJIKOCT MepEeHECeHHsI XMapH MOBITPSHUM MOTOKOM 1 BH3HAYA€THCS 3a
(hopmyIor0
tuw = RIW, ron (2.5

ne R - Bincransb Bix jpxeperna 3a0pyIHEHHS 10 33JIaHOTO 00'€KTa, KM;

W - mBUAKICTH TEpEeHOCY MepeAHbOro (POHTY 3a0pyIHEHOro
MOBITPS B 3aJIKHOCTI B/l IBUAKOCTI BiTpY (Tabm. B.2), xm/200.
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2.4.3 Bu3zHauyeHHs1 TpPUBaJgocTi Bpaxawuii aii HXP

Tpusanocri nii HXP Bu3HauaeTscst TepminoM BumapoByBanHs HXP
3 moBepxHi 11 po3auBy ( ty, = tyy.), IO 3aIEKUTH BiJ XapakTepy pPO3JIHBY
(BimpHO 4M y mimnoH), mBHAKOCTI Bitpy, Tunmy HXP 1 moxe Oytn
BH3HaueHO 3a Taby1.B.18, a6o po3paxoBaHo 3a (HopMyIIOK0:

typ = Ly = hed / K1e K20 K3,200 (2.6)

ne K1 — koedimieHT, 1O 3aJSKUTh BiJ (i3HKO-XIMIYHHX
BiactuBocTert HXP, (1a61.B.19);

K2 - xoedilieHT, M0 BpaxoBye TeMieparypy noirps, (tad:1.B.19);

K3 - xoedimieHT, mo BpaxoBye MIBUAKICTH BITPY 1 PO3paxoBYETHCS
3a hopmymoro (V + 2/3).

2.4.4 BusznadeHHS MOXKJHMBHX BTpPaT PpoOiTHUKIB,
cayx00BHUiB 00'€KTiB i HaceleHHS B ocepeaKy XiMiuHOrO
ypaxKeHHSH

OuikyBaHI BTpaTH BH3HAYAKOThCA 3a TaOu. B.8 3amexHOo Big
YHCENbHOCTI JIIOACH, M0 MOXYTh ONHHUTHCH Yy TPOTHO30BaHId 30HI
XIMIYHOT'O 3apakeHHs, CTYIEHs 1X 3aXHUIIEHOCTI (3a0e3neyeHocTi 3acodamMu
1HIMBIIyaJIbHOTO 1 KOJIGKTHBHOT'O 3aXHCTY).

Pesynbratn po3paxyHKIB I0JO0 OLIHKH XIMI4HOI OOCTaHOBKHU
HeoOXiqHO 3BecTH 1Mo Tabimui (tadn. B.9). AHami3yroThecs pe3yibTaTH i
pOOISATECS BUCHOBKM Ta MPOIMO3MIIIT HIOAO 3aXUCTY MPAIliBHUKIB 00'€KTa
(maceeHOT0 TMYHKTY), SKHW MOXE ONUHHUTACH Y 30HI XIMIYHOTO
3apakeHHs. Y BUCHOBKaX 3 OI[IHKU XiMIYHOT OOCTAHOBKHU BiJ[3HAYA€ETHCA:

a) 4Yd MOXE OINWHHUTUCh OO'€KT Yy 30HI XIMIYHOTO 3apa)KCHHs
(ormuaMTBCA, KO R<I.(;, @ HAPSAMOK BITPY 30ira€Thecs 3 HAPSIMKOM Ha
00'exT rocrogaproBants moa0 XHO);

O)MOXJIMBI HACIIIKH B OCEPENKY XIMIYHOrO ypakeHHsS (MOXKIIHBI
ypaXKeHHsI BUPOOHHYOr0 TIEPCOHAITY | HACEICHHSI Ta OUIKYBaHi BTpaTH);

B)BH3HavaeThesi BIMB HXP Ha BHpOOHHMITBO, Matepiaiu Ta
CHpOBUHY,

r)3aX0oQ INOAO 3aXMUCTy JitoAcH (ONOBIIEGHHS, BUKOPHCTAHHS
3aco0iB iHauBinyanbHOro 3axucty (313), OymiBenb 1 3aXHCHUX CHOPY.T
(3C), emaxyartist);
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1)BH3HAYar0ThCS MOXJIMBOCTI FepMeTH3allii BUPOOHHYUX Oy/IiBENb
Ta IHIIUX TPHUMIIICHb, JI¢ MPAIlOIOTh JIIOAW, a TaKOXK MOXKIUBICTh
MPOJIOBKYBATH BUPOOHUYMH MpoIiiec y 3aco0ax iHIUBIAYaTbHOIO 3aXHCTY.

2.4.5 lopsanox HaHeceHHs 30H 3apaxenHs HXP na
cxemu (kKapTu)

[Tpu mBUAKOCTI BITPY, MeHIIii abo piBHii 0,5 M/c, 30Ha 3apakeHHs
Mae BurIIs kona (prc. 2.3, a) Touka O BiAmoBizae ukepeny 3apaXxkeHHs, ¢ =
360°. Pamiyc koma popiBHioe I'. 3o00pakeHHs edninca (MyHKTHPOM)
BI/IMOBi1a€ 30H1 (PaKTHYHOTO 3apa’keHHs Ha MIEBHUH MOMEHT 4acy.
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PR L P

5 = 3l

a 0
1w 2 Mo v dmfo
0 0
(B8 T
[T @ =45
B T

Pucynok 2.3 - Hanecenns 30H 3apaxenns HXP Ha cxemu (kapTH) 3 3a3HaYESHHAM
3aJIeKHOCTI TX BUIJISLY BiJ| IBUKOCTI BITPY

IMpu mBuzakocti Bitpy B Mexax 0,5 <V< 1 (puc. 2.3,06), 30Ha
3apakeHHs Ma€ BHIUIAA] MiBKojia, Touka O BigmoBigae mkepeny 3apa)keHHs,
@ = 180°. Paniyc miBkona gopiBHioe /. BicekTpuca miBkoma abo cexTopy
Opi€HTOBaHAa 3a HATIPSMKOM BIiTpY.
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[Mpu mBHaKOCTI BITPY B Mekax 1 <V< 2(puc. 2.3, B)30Ha 3apaskeHHS
Mae BUTJIS cekTopa, Touka O BimmoBinae mkepeny 3apaxeHus, ¢ = 90°.

IMpn mBuaKoCcTI BITPY 3a HOporHo3om Oimbmie 2 M/c ¢ =
45°(puc. 2.3, 1), pajiyc cekTopa aopiBHioe .

Bicektpuca cekTopa 30ira€Tbes 3 BicClo CIIily XMapH i Opi€eHTOBaHa
3a HampsIMKOM BITpY.

33ABJAHHSA HA MIATOTOBKY 10
PO3PAXYHKOBO-TPA®IYHOI POBOTH

Otpumatn 3aBmanHs no PI'P y Buximagaua. Osnaliomutucs 3
OCHOBHUMH TEOPETUYHHUMH TOJIOKEHHSIMH Ta METOAWKOI TMPOBEACHHS
PO3paxyHKIiB III0JI0 MPOTHO3YBAaHHS HACIIJKIB Ta MAacIuTa0iB BIUIUBY
HeOe3MevyHuX XIMIYHUX PEYOBUH MPH aBapisx Ha MPOMHCIOBUX 00'€KTax i
TPaHCIOPTI.

IIpoBectn aBapiliHe NPOTHO3YBaHHS 3a JAHUMH PO3BIIKH s
BH3HAYEHHS MOXKIIUBUX HACHIIKIB aBapii i MOPSIIKY Al B 30HI MOXKIUBOT'O
3abpyanenHs. Hanectu 30ny 3apaxkenns HXP Ha cxemy (kapty). 3poOutn
BHCHOBKH 1 TIPOTIO3HIII.

3.1 3araabHa 00cTaHOBKA

Ha mpomwucioBoMy TiINpUEMCTBI B TEXHOJOTIYHOMY MpOIECi
BHUKOPHUCTOBYIOTbCA Ta 30epiratotecsi B okpeMux eMmHocTsix HXP. Tomy
iCHye HMOBIPHICTb, Y BHNaJKaX MOPYLIEHHS TEXHOJOTTYHOro mporecy abo
pyHHYBaHHS €MKocTeil y skux 30epiraerbess HXP, aBapii 3 BuiIuBOM
(Bukumom) HXP Ha wicueBicte i B moBitps. B pasi 4oro MoxyTh
BUHUKATH 30HM XIMIYHOTO 3apakeHHs, YCepenuHi SKHX MOXYTh
YTBOPIOBATUCH  OCEPEAKH  XIMIYHOI  ypaskeHHS JIIOJield,  TBapHH,
CUTBCBKOTOCIIOAAPCHKUX Ta  JIICOMOCHOJAPCHKUX —POCIHH, 3apayKeHHs
MICIIEBOCTI, IPYHTIB, BOAH, IPOAYKTIB XapuyBaHHA Ta MOBITps. ToMy MoXxe
BUHHUKHYTH HEOOXiJHICTh MPOBEICHHS JIOBIOCTPOKOBOTO (OMEpaTHBHOIO)
MPOTrHO3YBaHHS a00 aBapiiHOTO MPOrHO3YBaHHS 3a JAHUMHU PO3BIAKH IS
BH3HAYEHHS MOXKIIUBUX HACHIIKIB aBapii 1 MOPSIIKY Al B 30HI MOXKIUBOT'O
3a0pyIHEHHS

3.2 YacTkoBa 00CTaAaHOBKA

Ha mpomucnoBomy mianpueMcTBI B pe3yibTaTi aBapii 3pyiiHOBaHa
emuictb 3 HXP. [lo maHuM poO3BiIKM €MHICTH 3pyiHOBaHa TMOBHICTIO, B
pesynbrati yoro HXP motpanuna y moBitps Ta Ha MicueBictb. Tomy s
BH3HAYEHHS MaciuTaliB 3a0pyaHEHHs, CHII Ta 3ac00iB, AKi 3aIy4yaTHMYCs
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0  JIKBiganii HACHiAKiB  aBapii HEOOXiHO TPOBECTH aBapiiliHe
MPOTHO3YBaHHS 32 JaHUMH PO3BIOKM Ui BU3HAYEHHS MOXKIMBHX
HACINAKIB aBapii i MOpsAAKy HAii B 30HI MOXJIMBOTO 3a0pyaHEHHS, Ta
HaHECTH 30HM 3apaxeHHs HXP Ha cxemu.

3.3. Buxigni maHHi AJs1 BUKOHAHHSA PO3PaXyHKOBO-
rpadgiuynoi podoTu

Buxiaui gaui:

- HallMeHyBaHHsl Ta 3arajpHa KiibkicTh HXP Ha MoMmeHT aBapii B
€MKOCTI, Ha SIKiii BHHUKJIIA aBapis;

- xapakrep po3nuBy HXP Ha migcThibHiN NOBepxHi («BUIbHO» 200
«y TIUIOH»), BUCOTa 00BaslyBaHHs (IIOHY);

- peanbHi MereoponoriuHi ymoBH: Temmepatypa mnositps (°C),
MBUAKICTH (M/C) 1 HAPSAMOK BITPY y MpHU3eMHOMY Iapi y rpaaycax, CBCII
(imBepcist, KOHBEKILis, i30Tepmist) (Tadn. B.2);

- tonorpadidHi yMoBH MicueBocTi ( BiIKpUTa, 3aKpHTa, YaCTKOBO
3aKpHTa);

- BIICTAHb HACENIEHOTO MYHKTY, HOro PO3MIpH Ta a3uMYyT,Ii SKUM
pO3TaIIOBaHUH HAaCeNeHUH MYHKT Bill Miclisl aBapii;

- CepelHS IIUIBHICTh HACEIEHHS JUIS MICIIEBOCTI, HAaJl SKOIO
po3mnoBcroKyeTbes xmapa HXP;

- Miclle 3HAXOMXKCHHS HaceleHHs, Ta 3a0e3ledeHicTh 3acobamu
IHMBIIyaJIbHOTO 1 KOJIGKTUBHOTO 3aXHCTY;

- TUIONIA 30HU MOXKJIUBOTO XiMiuHOro 3a0pyaHenHs (3MX3);

- TUIONIA TIPOTHO30BaHOI 30HH XiMiuHOro 3a0pyaHenHs (I13X3);

- MPOTHO3YBaHHS 3IIMCHIOETbCS Ha TepMiH He Oinblie HDK Ha 4
TO/INHHU, MICJISL 4YOTO MPOTHO3 Ma€ OyTH YTOUHEHHUH.

4 3SMICT I O®POPMJIEHHA POBOTH

1. KokeH CTyJICHT BUKOHYE PO3paxyHKOBO-TpadiuHy poOOTY OJHOTO
i3 BapiaHTIB BUXIJHUX JIaHUX, 332 BKa3iBKAMU BUKJIa/1aua.

2.Pobora ckimamaeTbest 3 po3paxyHkoBoi yactunu (popmat A4 ) i
rpaiqHOro A0ATKY.

3. TurynpHa cTOpiHKa BIANOBIIHO OQOPMIIOETECS — BiIMOBIIHO
nonatky b.

4. Po3paxyHKOBa YaCTHHA MA€ TaKi PO3JILIN:

- BCTYII,

- OLliHKa XIMIYHOT 00CTaHOBKH, sika ckianacs Ha XHO y pesynbrati
aBapii.
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5. 'padiunmii 101aTOK.

6. BuCHOBKM Ta MpPOIO3UILT MO0 MOXJIMBUX HACIIIKIB aBapii,
3ax¥CTy HaceIeHH 1 MOPSIIKY [iii B 30HI MOKJIIMBOTO 3a0pyTHEHHSI.

TekcT BUCHOBKIB Ta 3aXO[iB MO 3aXKCTy MpaliBHUKIB MOBHHEH OYyTH
KOpOTKUM 1 sicHUM. HeoOximHO OOTpyHTYBaTH NPHHHATI pillleHHS 3
MOCUJIAaHHSAM Ha JITepaTypy 1 Marepiaiiv, sKi € JpKepeliaMu JUIs TPUMHSATTS
pillieHb.

Po3paxyHkoBY yacTHHY HE0OXigHO mounHaTH 3 po3ainy “BCTVYII”,
B SKOMY CIiJl BiAMITUTH HEOOXiTHICTh yMIiHHS BHpIIIyBaTH 3aaadyi i3
3a0e3nedueHHs 0e3MeKH KUTTEASIIBHOCTI y 3BHYAfHUX YMOBaX Ta B yMOBax
HaJA3BHYAHUX CUTYaIil.

Hami, BpaxoByroUM BUXIiTHI JaHi, B poOOTI HEOOXiHO BUKOHYBATH
HACTYITHI 3aBJaHHS:

1.0uinka ximMiuyHOT 00CTaHOBKH, sika ckianacs Ha XHO y pesynbrati
aBapii.

Y po3niii BUKOHYIOThCS PO3PaXyHKH 1 MOSCHEHHS J0 HUX 3 TaKUX
MUTaHB!

- OLIHKa XIMIYHOI OOCTAaHOBKW. BH3HAYEHHS MEX MOXKIMBHUX 30H
XIMIYHOTO 3apa’KeHHs, MOYKJIMBUX BTpPAT HACENIEHHS B OCEPEAKY XiMI4HOT'O
ypakeHHsI, BHU3HAUYEHHS 4Yacy IIIXOAYy XMapH 3apakeHOro MOBITPS 10
MEeBHOTO pyOexy i uacy Bpaxarouoi aii HXP.

2. I'padiunuii fomaTOK BUKOHYETHCS Y MacTadi Ha MiTIMETPOBOMY
rarnepi i TOBUHEH MaTH:

- MO3HAYeH1 METEOPOJIOTiYHI YMOBH;
- TO3HAYEHHS HAMIPSMKY “TIiBHIY-TTIBJICHB

- rpadiuHe 300pakeHHsI 0OCTAaHOBKH, SIKa BUHHKJIA.

3. 3axoaM IIOMO 3aXUCTy MpAI[iBHUKIB, BH3HAUCHHS MOMKJIMBHX
HACJIIJIKIB aBapii 1 MOPSAIKY il B 30HI MOXJIUBOTO 3a0pYHCHHS .

Y po3aini po3riisaalTh PEKOMEHIOBaHI 3aX0/IH, SAKi CIPSIMOBaHI Ha
3aXUCT MEPCOHANTy B OOCTAHORIII, [0 BUHUKJIA HA 00’ €KTI Y HaJI3BUYANHIM
cutyanii. HeoOximHo 3adikcyBaté poOOTYy YCiX CiIyk0 HIHMBUILHOTO
3axHCTy, 3pOOUTH BHCHOBKH 1 AaTH MPOIO3HIIii 1010 3aXUCTY MpaliBHUKIB
(maceseHHs), BU3HAYEHHS MOXIIUBUX HACITIIKIB aBapil Ta MOPAAKY il B
30H1 MOKJIMBOTO 3a0pyJHEHHS .

4. B kiHIIi TOSACHIOBAJILHOI 3aITUCKU TOAAI0Th CITUCOK BUKOPHCTAHOL
JiTepatypH.

[lpy BUKOHAaHHI POOOTH OCHOBHA yBara HAJA€ThCS CAMOCTIHHIN
poboTi cTynenTiB. CTyeHT BUOMpA€E TEXHIUHI PillleHHS, BUKOPUCTOBYIOUH
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JlaHi METOJMYHI BKa3iBKH, a TAKO)K PEKOMEH/IOBaHY JAOBiJKOBY JiTEpaTypy
1 HOpMaTHBHI MaTepiai.

S IPUKJAA PO3PAXYHKIB

Mpukaan . OuiHuTH XiMIYHY 0OCTAaHOBKY Ha B HACEICHOMY ITYHKTI,
10 MOXKE CKJIaCTHCS TIpH aBapiliHoMy pyiHyBaHHI eMkocTi HXP na XHO.

Buxigni mani: tan 1 kimekicte Buautoi HXP: xmop, Q=100 T,
€MKICTh OOBaJIOBaHa, BHCOTa 0OBasyBaHHS H=2 M; MiCI[E€BICTh YaCTKOBO
3akpuTa: Ha BigcrtaHi 2 kM Bim XHO posramoBanwii JTiCOBUH MacuB
JOBXHHOIO L=3 KM; MeTeoyMoBH: TemriepaTypa nositpst +20°; mBUAKICTH
BiTpy V=3 Mm/c; Hanpsimok Bitpy - 90°); CBCII —ingepcisn (Bu3Hauaemo 3
mabn.B.2 B 3anexHOCTI BiJ 4acy 100M, NOTOJAHUX YMOB Ta IIBHUAKOCTI
BITPY)

Hacenenuit nynkr (po3mipom 1X1km) po3TamioBaHuil 3a a3MMYTOM
90° (uma cxomi Big XHO) Ha Bimcrani R=5 kM, kinbkicTs Haceraenus- 1000
4oI1., 3a0e3nedyenicts npoturazamu - 80 %.

Pimenns:
1. Busznawaemo tiomy — pra  paxmiycRpposnuBy  3a
dhopmynamu: o
Sp=1s = g 378w, Rp= F= \:35;?8 3376w,

ne d - ryctura HXP, 1t/m3;d =1,553 /™3 (mabauys B.19);

Q —wmaca HXP, 1;Q=100 T (McxX0/HbIC JaHHBIE).

h — toBmwmHa mapy posiauroi HXP, M. (npu po3imBi «y MiggoH»
Bucora mapy posnutoi HXP mae 6yru h = H — 0,2 m, ne H - Bucora
00BaJTyBaHHS).

V Bunanky He ooBanoBanoi emHocti h=0,05 m.

2. BusHauaemMo TIIMOMHY pO3paxyHKOBOI MPOrHO30BaHOI 30HHU
XiMiYHOTO 3apaxkeHHs, ['p:

I', =T, « KB/Kcx - Iy, = 82,2km°0,45/2,4 — 5,4xm = 10.22 kw,

ne: I'; - TabiavyHe 3HAYEHHS TIMOWHU 30HU.(3a¢ mabn.B.11-B.17 — 6
sanedxcnocmi 6i0 muny HXP, ii xinekocmi ma CBCII) y_0VIb-IKHX
BHIAIKaxOepeMo 3a yMOB: MicueBicTh Binkpurta, V=1 m/c, eMKOCTi He
o0BaJIoBaHi, Temneparypa nositps +20 °C.

Ipu  HE0oOXiMHOCTI MOTPIOHO  3aCTOCOBYBATH  IHTEPHOJSAILIO
TaOIMYHUX JAHUX.

B nanomy Bumanky I,=82,2 km.

KB - nonpaBounuii koediuieHt ua Birep V=3 m/c, (3a mabn. B.7).
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IMpu mBuakocti Bitpy V<1 — KB=1, npu V>1KB 3rigHo 3 naHuMH
Tabn.B.7 MmeHmmii 3a 1.

Ipu  HEoOXiMHOCTI MOTPIOHO  3aCTOCOBYBATH  IHTEPHOJSAILIO
TaOJUYHUX JAHHX.

B nanomy Bumanky KB =0,45.

K - koedimieHT 3MeHIIEHHS TIMOWHH PO3MOBCIOKEHHS XMapH
HXP 3anexno Big tuny cxosuina HXP. ITpu sunusi "y mignon” (emxocti
obBasoBani, H=2 m) (3a ma6n.B.1), Kcx =2,4.

(V sunaoky, konu emuicmo He obsanosana Kex=1)

I,y - 3MeHIIeHHs1 TIIMOMHM PO3MOBCIOKEHHSI XMapu Ha 3aKpUTIH
qyacTHHI MictieBocTi (Jic 1oBxuHOK0 L=3 kM) Maemo:

[ = LeK,,= 31,8 = 5,4 xm.

ne L- moBxuHAa 3aKpUTOi YaCTUHU MICIIEBOCTI;

K, - xoedimieHT 3MeHIIEHHS TIMOWHH PO3MOBCIOKEHHS XMapH
HXP 3anexxHo Big yMoB MiciieBocTi (Ta6mn.B.5). K,,=1,8.

(V  eunaoky, womu  micyesicmv  giokpuma  (Ha  wIAXY
PO3NOBCIOONCEHHS XMAPU 3aPANCEH020 nosimpsi hemae nepeukoo) I3m=0).

[NopiBHIotoun 3HaiigeHe 3HaueHHs TMOWMHHM 30HHM [p=10.22 &M 3
MaKCHUMaJIbHOIO TJIMOWHOIO TIepeHEceHHS TMOBITPIHUX Mac 3a 4 Tox
(mBuakicT mepeHeceHHs xMapu s V=3 wm/c  npu  iHBepcii
(ta6un. B.3)nopiBHioe 16 kM ), sika po3paxoBaHa 3a HOpMYIIO0:

I'=4¢W =416 = 64 k™.,

[pu  HEoOXiMHOCTI  MOTPIOHO  3aCTOCOBYBATH  IHTEPHOJSAILIO
TaONMYHUX AaHuX (e TaKOXK CTOCYETHCS BHIIQJKY, KOJIH LIBHIKICTH BITPY
V<l).

3a mporHo3oBaHy TrIHOUHY 30HU 3apakeHHS ([ '.x)puitMaemo
MEHIIE 3 MOPIBHIHUX BEJIHYUH

I'p<T’, 10,22 xm <64 kM, TOOTO

Iz =10,22 kM.

3. BusHauaemMo mMpHHY MPOrHO30BaHOI 30HH XIMIYHOTO 3apaKeHHS
MpH iHBepCii:

[upuna I13X3 Bu3HavyaeThCA!

- ipu iuBepcii [/ = 0,31 08 em:

- ipu i3otepmii /] = 0,3¢I” 07 ren;

- ipu kouBekii //] = 0,3¢I" 095 yem.

Tak, six B qanomy Bunaaky CBCII —iunsepcis, To

My =0,32T sy, °= 0,3010.22°° = 1,209 km.

4. Bu3HavyaeMo IIUPUHY 30HU B paifoH1 po3TairyBaHHs 00'€KTa:

Ilo = 0,3°R*® =0,3-5°°= 0,79 km.
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e R — Bigcraup Big XHO no HaceineHoro myHkry, kM (BUXiAHI
YHKTY

JaHi).
5. BuzHauaemo 11011y 30HM MOKIIMBOTO XIMIYHOTO 3apaXKSHHS:

S ey = 8,72010 o200 = 872010 " +104.45045 = 40.97 wvi2.
1e ¢ — KoeQillieHT, KU YMOBHO JTOPIBHIOETHCS KYTOBOMY PO3MIpY
3o (Tabmn. B.6, puc.2.3), npuiiMaeThCs B 3aMEKHOCTI BiJ MIBHIKOCTI

BITpY.
6. BusHayaeMo IOy MporHo30BaHOl 30HHU XIMIYHOTO 3apaXKESHHS:
Susxs = Koo, sN? = 0,081104.4501.32=11.17knm>.
ne K —koedirtient, sxuit 3anexuth Big CBCII, (Tabn. B.4); K=0,081.
N - gac, Ha gkuii po3paxoByeTbes TrOuHa [13X3, N=4 ron.
7. Hanocumo rpadigne 3006paskeHHs 30H XiMiqHOTO 3apaxkeHHs HXP
Ha cxemy (KapTy)
Ha rpadiynomy 300paskeHHi paniyc po3nuBy Rp yMOBHO HaHOCHMO
po3mipom 1/4 Bijg mMpPUHM MPOTHO30BAHOI 30HH XIMIYHOTO 3apa’KeHHS

Hliss
R N Ligsna
0 RN o
B u
Sl
[t ;
|1|'l-|.\-"'i$r bt %t DU S A
_— i =,
a1 e b
e L
-~ A

|l pceTer® memkT

T eIl 308 e

xm

.K'I.":l'l-”l“_
[EE N N

s 122 am

150
Pucynok 5.1 - I'padiune 300pakeHHs 30H XiMidHOTO 3apakenHss HXP

8. BusHayaemMo uYac WiAXOAy XMapu 3a0pyIHEHOro TOBITPS 0

HACEJICHOT0 TTYHKTY:
tuinx = RAW = 5/16 = 0,3 rox * 60 = 18 x8,
ne: W- mBuIKicTs nepeHecerns xmapu npu V=3 m/c (tadm. B.3).

R —Bincrans Big XHO10 HaceneHOro MyHKTY.

PDF cospgaH ncnbiTatensHon Bepcunen pdfFactory Pro www.pdffactory.com


http://www.pdffactory.com

20

9. Buznauaemouac Bpaxkatouoi aii HXP:

ty, = tym*KB = 53,8 ¢ 0,6 =32,3 rog,

ne: tBum. - wac BumapoByBaHHsS npu V=1 wm/c. BuzHauaemo B
3anexHocti Bigruny HXP, Bucotn oOBantyBaHHS €MHOCTI Ta TeMIepaTypu
noBitps (3a ma6n.B.18).

3a Oyab-SKUX YMOB Oepemo 3HaueHHs tBum. npu V=1 m/c.

IIpr  HeoOXigHOCTI MOTPIOHO  3aCTOCOBYBATH  IHTEPHOJSAIIIO
TaOJUYHUX JAHHX.

Bnanomy Bunaaxy teun.=53,8 rox.

K,- mompaBounmii koeQilieHT Ha MWBUAKICTE BiTpy V=3 wm/c
(mabn. B.7).

10. Po3paxyemMo MOXKIJIMBI BTpaTH JIFOJICH B OCEPEIKYy YpakeHHs (B
HaceigeHoMy myHKTi)npu 80% 3abe3medeHOCTi JIIOAEH MPOTHTa3aMu
(Tabun. B.8):

Ipr  HeoOXigHOCTI MOTPIOHO  3aCTOCOBYBATH  IHTEPHOJSAIIIO
TaOJUYHUX JAHHX.

a) npu nepeOyBaHHi JIFO/IeH y OyMiBJISX 1 MPOCTIMINX YKPUTTSIX

B =1000- 0,14 =140 yon.;

0) mpu nepedyBaHHI JIFO/IeH Ha BiKPUTIH MICIIEBOCTI

B =1000e 0,25 = 250 uos.

Crtpykrypa BTpart: jerkoro crymens - 250 0,25 =60 you.;

cepentboi TskkocTi - 2500 0,4=100 yor.;
cMmepTenbHoro ypaxenns - 250 0,35 = 90 yon.

11. 3BoauMO pe3ynbTaTH OLIHKU XiMiYHOT OOCTaHOBKHM y TaOIHIlIO
(Ta6n.B.9).
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Tabmuns 5.1 - PesynbraTy OliHKK XiMIYHOT 00CTaHOBKH

Jxepeno 3a0pyAHEHHS
Tun HXP, xiIbKiCTh T
IUTOIIA PO3JHBY,SP, M2
Rp paniyc poznuBy, M
I'mubuHa nepeHeceHHs MOBITPSHUX Mac
3a 4roxd, KM
I'nmubuna I13X3, km
Hupwuna [13X3, kM
ITnoma 3MX3, km?
ITnoma I13X3, km?

[7oma ocepesKy XiMiYHOTO YpaKeHHs, KM
TpuBanicTh Bpakarouoi Jii, Toxa
Yac migxoxy xmapu HXP, xB
Brparu nrozneit, ctpykrypa BTpar, 4oil.

3pyiiHo-
BaHa

€MHICTH

HXP na
XHO

250 i3 Hux:
cmept-90;
cepen- 100,
nerki - 60

64
1.209
40.97
11.17

1
32,2
18

Xmnop 100
35.78
3.376
10.22

12. Ha miacraBi po3paxyHKiB pOOMMO BHCHOBKH MIOJO OIIHKH
XIMI9HOT 0OCTaHOBKH Ta Jiii BUPOOHUYOTO NEpCOHANY Ta HACENICHHS:

- HaceNleHHH MyHKT MOYKE ONMHHUTHUCH Y 30HI XIMIYHOT'O 3apa’KeHHS
(R< Fn3x3);

- XMapa 3apakeHOro MOBITps Mifiiiie 10 HACETICHOr0 MyHKTY 4Yepes
18 xB., 1110 HE J1a€ 3MOTY BUBECTH JIFO/ICH 13 30HH 3apaKCHHS,

- TpuBaAIicTh il Bpakatouoro pakropa HXP Benuka ta cknamae 32,2
TO/INHY;

- OCHOBHI 3aX0/¥ IIO/I0 3aXHUCTY JIFO/ICH !

a) HerailHe OIOBIIICGHHS HACENEHHS TMPO 3arpo3y XiMiYHOro
3apaKeHHS,

0) TEpMIHOBO 3YIMHHUTH PO3MICTUTH JIIOJICH Y CXOBHIL, CHCTEMY
MOBITPONOCTaYaHHS BKIIOUUTH B PEKUM (iUIBTPOBEHTHIISILIII;

B) BECTH XiMi4HY PO3BiJIKY Ha 00'€KTi Oe31epepBHO;

r) 3a0e3neunTH HaceneHHs nporura3amu Ha 100 BigcoTKiB.
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6 CIIMCOK JIITEPATYPH

1 3akoH Ykpaiau "[Ipo 3axuct HaceneHHS i TEpUTOpiH BiA
HaJ[3BUYAMHUX CHUTYaIllil TEXHOTEHHOTro Ta MPUPOAHOro xapakrtepy " 1809
— 11 =K., 2000.

2. Meroanka NpOrHO3yBaHHsS HACIIJIKIB BIUIMBY (BUKHUJY)
He0Oe3MeuyHuX XIMIYHUX PEYOBUH

OpH aBapiix Ha MPOMHCIOBUX O0'€kTax 1 TpaHcmopTi. Ne
73/82/64/122 Bin 27.03.2001. — K., 2001.

3. B.O.Muxatintok, b.JI.Xanmypanos, [lusisHa Oe3neka. — K
— 2008.

4, €.I1.Keni6o, H.M.3aBepyxa, B.B.3amapuuii be3neka
KuTTenisuibHocti. — JIpBiB, 2001.

5. B.M. lllo6otos. LluBinsHa obopona. — K, 2006.

6. B.O. Baciituyk, B.€. I'onuapyk, C.I. Kauan, C.M. MoxHsK.

OcHoBu 1UBLIBHOTO 3axucty. — JIbBiB, 2010.
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JdomaTtok A

Buxigni gani 1uis po3paxyHKoBo-TpadiuHoi podoTH

Buxigni xani

|Bapiant

HaiimenyBanua HXP,
sika 30epiraeTbcst Ha
XHO:

Xnop (Xn)

Awmiak (Am) 1
Xnopnikpus (X, IT)
Dopmaiberi (Pop)
Kinekicts HXP,T: 2 |100 [ 150 {180 250 |100 |270 {100 |150 |200 |300

YMmoBu 30epiraHHs
emkocti 3 HXP:

Ha BiJIKpHTIH
MICLIEBOCTI; B B B B
oOBaJIOBaHi,  BHCOTA
H,Mm.

Hampsimok  (a3umyr)
Ha OO0'€KT BiJHOCHO
nenrpy asapii 3 HXP,
A (epao.)

Bincrans Bix XHO no
HaceneHoro myHkty R|5 |5 8 6 10 |6 6 8 5 10 |7
(re.)
Po3smip  HaceneHoro 2 4 3 5 4 3 4 1 6 4
MyHKTY: IMAPHHA, KM | 6

Xn | Xall| Am | Xin |@op | AM | Xndl | X1 | Dop | Xl

4 |30 |160 |280 (100 |220 (65 |310 |130 |345 | 190

raubiga, KM 3 1 4 2 5 3 3 3 3 2
Kinbkicth 510 {380 |435 | 720 |572 | 320 | 615 | 740 | 368 |481
HaCCJICHHS, 0 0 0 0 0 0 0 0 0 5
THC.OCI0; 7

Micrte 3HaXOKEHHS
3abe3neucHicTh
npoTtura3amu,%

Binkp | Oyn |Oym | Bimkp | Oyn |Oym | Oym | sizkp | Oym | Bizkp

20 (45 |80 |30 |70 |25 |50 |10 (90 |40

Bapiant 1 2 3 4 5 6 7 8 9 | 10
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YMOBH MiCIIEBOCTI:
Binxpura
YacTkoBO
3akpural (kn.)

Bincrans Bix XHO no
3aKpUTOL JISTHKA
MICIICBOCTI R3akp
(xm.)

MereoymoBu
IIBuaKicT
cepenHboro BiTpy Vi
(mlcex)

10
Hampsivoxk BiTpy 30 |160 |280 | 100 |220 |65 |310 |130 |345 | 190

Temneparypa
noBiTps,tC°

Yac 106 1 |His feH Hiu |Hiu |Hiu |Hiu |Hiu feH Hiu feH

+10 (O -15 |+35 [+15 |-5 [+25 |0 +5 |-10

MTOTOJTHI YMOBH:
SICHO (1)

HariB sicHO (H's1) 12 | = XM |5 H'S |H'S |4 ST H'S |[XM |
XMapHO (XM)
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Jlonatok b
IIpukiaax opopmieHHS TUTYJbHOro jgucra go PI'P

MIHICTEPCTBO OCBITU I HAYKH, MOJIOAI TA CIIOPTY
YKPATHU
3anopi3bkuil HalliOHATBHUM TEXHIYHUIN YHIBEpCUTET

Kadenpa oxoponu mpaii i
HaBKOJIMIIHBOTO CEPEIOBUILA

PO3PAXYHKOBO-TPA®IYHA POBOTA
3 IUCUMIUIIHU «be3neka »KUTTEMIsIbHOCTI»
«[Iporuo3yBaHHs HACHIIKIB BIUTUBY (BUKHU/1y) HEOE3MEYHUX XIMIUHHX
PEYOBHH TP aBapisix Ha MPOMHUCIOBHX 00'€KTax 1 TPaHCTIOPTi»

BapianT No

Bukonas: cmyoenm ep.

[Tpuiinsg:

2012
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Tab6muns B.1 - KoeditieHT 3MeHIIICHHS TITHOUHY PO3MOBCIOKEHHS XMapH
HXP npu BUnmBI «y miamon»

HaiiMeHyBaHHA Bucora o0BasyBanHs, m
HXP 1 2 3

Xiop 2,1 24 2,5
Awmiak 2,0 2,25 2,35
XJopmikpuH 53 8,8 11,6
dopmanbaeria 2,1 2,3 2,5

Hpumitku:

1 fkmo mnpumimenus, ne 30epiraetbes HXP, repmernuno

3aUMHAIOTLECS 1 00BAIOBaH] CIIeliaJbHUMHY BIIOBJIIOBAYaMH, TO BiAIOBIIHUI
Koe(ilieHT 301TbIIyeEThCS B 3 pasu.

2.V pa3l NpOMDKHHX 3Ha4eHb BHCOTHM OOBaJyBaHHs ICHYy[OUE
3HAa4YCHHS BUCOTH O0OBaTyBaHHS OKPYTIISIETHCS A0 OJIMKUIOTO.

Tabnuus B.2 - ['padik opieHTOBaHOI OLIIHKK CTYIEHS BEPTUKAIBHOT
CTIHKOCTI TIOBITpS

IIBunkicte | Hiu Jenn

BiTpY, Mlc | SIcHo | Hamnig sicho | Xmapho | fcHo | Hamnig sicho | XmapHo
0,5

0,6-20 IuBepcis Kougexk1is

21-40

Binpme 4,0 [30Tepmist [30Tepmist
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Tabmuus B.3 - [lBuakicts nepeHocy nepeansoro ¢pponty xmapu HXP
3aexHO Bin mBuakocTi Bitpy Ta CBCIT, (W)

CTtaH npu3zeMHOro IIBuaxkicTs BiTPY, M/C

mapy nosirps 1(2|3|4|5|6|7|8|9]10
IuBepcis 5 (10 (16 |21 |- - - - -
I30Tepmis 6 (12 (18 |24 |29 |35 |41 |47 |53 |59
KonBekuisa 7 114 (21 |28 |- - - - - -

Ta6muus B.4 - KoedinienT (K), IKHii 3a/1©KUTh BiJl CTYIICHSI BEPTUKAIBLHOT
critikocti ositpst (CBCIT)

IuBepcis

I30Tepmist

Konsekuisa

0.081

0.133

0.235

Tab6muns B.5 - KoeditieHTr 3MeHINIGHHST TJIMOMHY PO3ITOBCIOIKESHHS
xmapu HXP Ha kokauii 1 km OBKUHM 3aKpHUTOI MiciieBoCTi, K,

CBCII Micbka Jicosi CiﬂbeKe
3a0ya0Ba MACUBH OyAiBHHUIITBO
IuBepcis 3,5 1,8 3
[30Tepmis 3 1,7 2,5
Kougexkis 3 1,5 2

Tabnuus B.6 - KoegilieHT ¢, skuii 3a1eXATh Bl IIBUAKOCTI BiTpy V'

Mm/c <0,5

05<v<1i

1<v<2

>2

0 360

180

90

45
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Tab6muns B.7 - [TonpaBouHi koedimieHTH 3MEHIIIEHHS TITMOUHU
posmnoBcrokeHHs: xMapu HXP 3aiexxHo Bif IIBUIKOCTI BITPY

CBCII HIBuakicTs BiTpY, M/c
1 |2 3 4 5 10
IuBepcis 1 |0,6 045 |04 |- -
I3orepmiss |1 |0,65 |055 |0,5 (0,45 |0,35
Kousexuisa |1 0,7 0,6 0,55 |- -

Tabnuus B.8 - MoknuBi BTpaTu HacelneHHs1, pOOITHHKIB Ta cIyXOOBIIiB,
ski onuammcs y 3MX3 (I13X3),%

YMoBH bes 3abe3nedeHicTh npoTurazamu, %
3HAXO/BKCHHA MPpOTHIA3L 154 130 40 |50 {60 |70 |80 |90 |100
JIIoaen B

Ha BIJIKPUTIi

. . 90-100 75 |65 |58 |50 (40 |35 |25 (18 |10
MICIIEBOCTI

Y OyniBnsix abo B
MPOCTUX YKPHUTTAX

50 40 (35 |30 (27 |22 (18 (14 |9 |4

[pumitka: OpieHTOBHa CTPyKTypa BTpaT IO B OCEPENKy
ypaKeHHsI CTAaHOBHTB. JIETKOTO CTyMeHIo - 25%, cepeHbOro Ta TSKKOTO
crynento - 40%, 3i cMepTenbHUMU Hacliakamu - 35%.
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Tab6muns B.9 - PesynbraTu oiinku XiMivHOT 00CTaHOBKH

9190

‘1edig edAmIAdLo
‘HAYOIIr nredrg
X ‘dXH

ndewx Aroxwin oep

I/0J ‘1Y Jonotexedd
qromreaud],

EHHMXBAA OJOHRINTX
Axrradaoo BIIOLT |

~ I
‘EXEIT ermory|

~ I
‘EXINE BImoNT |

A
‘X €11 eHudurqy

N
‘EXEIl BHUQHIL |

L
ALODIAIT ‘JXH OUL

kKHOHIAdgee
orodox?
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Tabmuus B.10 - Kputepii knacudikarii anMiHicTpaTHBHO-TEPUTOPiabHIX
OJIMHUIIB 1 XIMIYHO HeOe3MeYHUX 00'€KTIB (KPIM 3aJIi3HHUIIb)

YucenpHe 3HAUCHHS
KpHTEpiIo, o
BUKOPUCTOBYETBCSI  TIPH
Ne oo .
s/ knacudikamii XHO i
HaiimenyBanus ST —— ATO nns TIPUCBOEHHS
o0'exTa, o Kpurepii knacugikarii i CTYTIEHS XiMigHOT
KIacH(iKyeThCS PY | ue6esmexn
Crymiznb XiMigHOT
HeOe3MmeKn
I I il v
1. [XimiuaO KinmpkicTh HaceneHHs, SKe
HeOe3neIHui MOTpaIuIsie B TIPOTHO30BAaHY
00'eKT 30HY XIMIYHOTO 3a0pyAHEHHS . < o o =
THC. OCi0 | ™ prcs S| S
(I13X3) mpu  aBapii Ha. % % 21 22| ¢
XiMi9HO HeOe3MneyHOMy AEEIEL: E
- E|Em|Ed| &
00’ exTi © |eolieg| =
2. | XiMmigHO Yacrka TepHUTOopii, 110
HeOe3medyHa TIOTparuIste B 30HY
aJIMiHICTPATHBHO- | MOXKJIUBOTO XIMIYHOTO o Q o
. % Xo) o ol A
Tepuropianbia  |3abpymauenns  (3MX3) mpu % % OD|o®| o
OIUHULIS aBapisax Ha XIMIYHO 2138 E = E
Heb Iy S | ZolEaol| 9
e0e3MeyHnx 00’ eKTax e |88[&88]| S
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Tabnuus B.11 - I'mubrHa po3noBCIOIKEHHS XMapH 3a0pyJHEHOT'0 TIOBITPS
y pa3i aBapii Ha XIMiYHO HeOe3MeUHNX 00'EKTaX Ta TPAHCIOPTI, KM

. THBEPCISI
5=l « XJIOP | AMIAK
E Al g S} IIBuKicThb BiTPY, MlC
SE[ST T 2 3 |4 |5 [10]1 2 [3 |4 [5]10
20 | 265 | 1,65 | 1,45 | 1,30
05 [0 285 | 1,85 | 155 | 140
+20 | 315 | 2,05 | 1,65 | 1,50
20 [ 425 | 270 | 215 | 1,90
10 [0 465 | 290 | 2,30 | 2,05 <05
+20 | 480 | 300 | 2,40 | 2,10
20 | 835 | 510 | 395 | 335 1,15 [ 080 | 065 | 055
30 |0 8,75 | 530 | 4,15 | 350 1,25 | 085 | 0,70 [ 0,60
+20 [ 920 | 560 | 435 | 370 1,30 | 090 | 075 [ 065
20 | 116 | 690 | 530 | 450 1,50 | 1,00 | 085 | 0,75
50 [0 122 | 730 | 560 | 4,70 160 | 1,10 | 095 [ 085
+20 | 128 | 7,60 | 580 [ 4,90 165 | 1,15 | 1,00 | 0,90
20 | 17,7 | 104 | 7.90 | 6,60 230 | 150 | 1,20 | 1,05
10 [0 185 | 109 [ 830 | 690 245 | 155 | 130 | 115
+20 [ 193 [ 11,3 | 860 | 7,20 265 | 1,75 | 145 | 1,25
20 [ 271 | 157 | 118 | 980 380 | 2,35 | 1,90 | 1,60
20 [0 283 | 164 | 123 | 102 405 | 255 | 205 | 1,80
+20 | 297 [ 172 | 129 [ 107 430 | 270 [ 215 | 1,90
20 | 350 | 201 | 150 | 124 490 | 305 | 240 | 210
30 [0 367 | 210 | 157 [ 129 525 | 325 | 260 | 225
+20 | 385 | 220 | 164 | 135 545 | 340 | 270 | 2,35
20 | 482 | 273 | 203 | 166 6,60 | 405 | 320 | 125
50 [0 504 | 286 | 21,2 | 173 685 | 420 | 330 | 1,35
+20 | 529 [ 300 | 221 | 181 720 | 440 | 345 | 245
20 | 599 | 337 | 248 | 203 810 | 495 | 385 | 3,25
70 |0 626 | 352 | 259 | 211 845 | 515 | 400 | 340
+20 | 656 | 368 | 27,1 | 220 8,90 | 545 | 420 | 3,60
20 | 750 | 419 | 308 | 250 102 | 620 | 475 | 395
100 | O 787 | 438 | 321 | 261 108 | 650 | 500 | 4,15
+20 | 822 | 459 | 336 | 272 113 [ 675 | 520 | 435
20 | 149 | 816 | 592 | 478 20,1 | 11,8 | 9,00 | 7,40
300 | 0 156 | 854 | 61,9 | 499 210 [ 124 [ 930 | 7,70
+20 | 164 | 895 | 648 | 522 219 [ 129 [ 970 | 800
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Tabnuus B.12 - 'mubrHa po3noBCIOIKEHHS XMapH 3a0pyJHEHOT'0 TIOBITPS
y pa3i aBapii Ha XIMIYHO HeOe3MeYHNX 00'EKTaX Ta TPAHCIIOPTI, KM

. 130TEPMISI
5=l « XJIOP [ AMIAK
2 e g &) IIBuKiCTb BiTPY, M/C
SE| 1 2 345 o123 ]]4]5 10
20 |1,10 [0,75 |0,60 |050 |<05 |<05
os |12 1,20 085 0,65 [055 [050 |<05
= [+20 [1,30 [0,95 [0,70 [0,60 [055 [<05
+40 |1.40 [1,05 [0,75 [0,65 [060 [<05
20 |1,65 [1,10 [095 |0,85 |0,75 |0,60
10 1© 1,75 [1,20 [1,00 [0,90 [0,80 [0,65

+20 1,80 |125 |1,10 |1,00 [090 |0O,70
+40 1,90 |135 (1,20 |1,10 [1,00 |0, 75
-20 13,30 |2,10 |1,70 (1,50 | 1,30 |1,00
30 0 370 {230 |190 |165 [150 |1,15 <05
' +20 390 |250 [2,00 /1,80 [160 |1,20 '
+40 [4,05 [2,60 [2,05 |1,85 [1,70 |1,25
-20 |4,70 1295 235 (2,05 |1,90 |1,40
50 0 505 (3,15 |2,60 [2,20 [2,00 |145 <05
' +20 525 |325 [2,60 |230 [205 |1,50 '
+40 |545 |340 [265 |235 [215 |155

-20 710 |435 |340 [290 |265 |19 |1,15 |080 |065 [055 050 |<05
10 0 715 |450 |350 (305 (275 |205 [125 |085 |O0,70 [0,60 [055 |<05
+20 |780 |47 [3,70 |320 |290 |215 |130 |09 [0,75 |0,65 |0,60 |<0,5
+40 1810 (495 |3,85 (330 3,00 |220 |135 |09 |0,85 |0,70 |0,65 | 0,50
-20 11,0 |645 |505 (425 |380 |280 |145 |100 |0,80 0,70 [0,65 |0,50
20 0 116 |6,75 |535 [450 [400 |29 [155 |1,10 |09 [0,75 0,70 | 0,55
+20 121 |70 [555 |470 |415 305 |160 |1,35 [0,95 |0,80 |0,75 |0,60
+40 12,6 |7,35 |575 |490 |430 (315 |165 [1,20 (1,00 |0,85 |0,80 |0,65
-20 142 1835 |640 [535 |470 |340 |180 |125 |1,00 [0,85 0,80 |0,60
30 0 148 |8,75 |6,70 |[560 [4,90 |360 [1,95 |130 |1,10 [0,95 |0,85 |0,65
+20 ]155 |95 [6,95 |580 |510 (370 |205 |1,40 [1,20 |1,00 |0,90 |0,70
+40 ]16,1 |945 |7,20 |6,00 |525 [385 |225 [150 (1,25 |1,10 |1,00 |0,75
-20 193 |11,3 |880 7,20 |630 |445 |260 |1,70 |135 [1,20 [1,15 |0,85
50 0 203 |118 |95 [7,50 |[655 |465 [275 |180 |145 [1,30 (1,20 |0,90
+20 |211 |124 [100 |7,80 |680 [4,80 |300 |195 [160 |1,40 |1,30 |0,95
+40 22,0 |129 [9,90 |805 |7,05 [500 |3,15 [2,05 [1,65 |1,45 |1,35 |1,00
-20 236 |138 |104 [860 |750 |525 |355 |225 |180 [1,55 1,40 1,00
70 0 24,7 1143 |10,8 [890 [7,80 |545 [3,70 |235 |1,90 [1,65 (1,50 |1,10
+20 26,0 |151 [11,3 |930 |815 [570 |3,85 |240 [195 |1,70 |155 |1,15
+40 |27,0 [156 [11,7 |9,65 |840 [590 |395 [250 (2,00 |1,75 1,60 |1,20
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IIponos:kenns: Tadauni B.12

1 2 3 4 5 10 1 2 3 4 5 10
-20 ]296 |171 [129 [10,7 |930 |630 [410 |260 |2,05 |1,80 |1,65 [1,25
0 309 |179 [134 |111 [965 [655 |4/45 [280 (225 |190 (1,80 |1,30

100 +20 |325 |187 [140 |116 |101 [685 |460 |29 [230 |200 |1,85 135
+40 [33,7 |194 |145 (120 |104 |[7,05 |480 [3,00 (240 |210 |190 |1,40
-20 593 |334 |246 [201 173 |11,2 |8,00 |490 |380 3,05 280 |210
300 0 62,0 |349 |257 [209 [180 |11,7 |835 |510 |4,00 [3,20 3,00 |2,15

+20 |650 |365 [268 |219 |188 [122 |885 |540 [420 |325 |2,95 |2,20
+40 |676 |379 [278 22,7 |195 (126 |915 |555 [4,30 |3,30 |3,00 |2,25

Tabnuus B.13 - 'mubrHa po3noBCIOIKEHHS XMapH 3a0pyJHEHOT0 TIOBITPS
y pasi aBapii Ha XIMiYHO HeOe3MmeyHnX 00'EKTaX Ta TPAHCIIOPTI, KM

KOHBEKILISI
@ XJIOP | AMIAK
S s . ——
ED: go [IBuakicts BiTpY, MlC
cE| ST T 2T 3 4 [5]w0] 1 2 ] 3] 4 [5]w
20
0
05 55 <05
+40
20 | 0,65 | 050 | <05 | <05
10 | ©_|o75 060 [050 <05
~ | +20 | 080 | 065 | 055 | <05
+40 [ 090 | 0,70 | 0,60 | 05
20 | 1,65 | 1,10 | 090 | 0,80
a0 | 0| 180 [120 [100 | 085
"~ | +20 | 1,90 [ 1,25 | 1,05 | 090
+40 [ 2,00 | 1,35 | 1,10 | 0,95
20 | 225 | 145 | 1,20 | 1,10
5o [0 240 (155 [1.35 [120
© [ +20 | 265 | 1,75 | 1,45 | 125
+40 | 285 | 185 | 1,55 | 1,35
20 | 3,80 | 2,30 | 1,80 | 1,60
0 | 405|255 | 205 | 1,80
10 120 [425 [ 270 [ 220 | 190 <05
<40 | 440 | 275 | 2,20 | 1,95
20 | 580 | 355 | 280 | 240
0 |O_|605[375 [200 |250 <05
+20 | 6,35 | 390 | 3,10 | 2,65
+40 | 6,60 | 405 | 3,15 | 2,75 0,60 | <05
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Iponos:kenns: Tadauni B.13

1 2 3 4 5] 10 1 2 3 4 5 | 10
-20 | 7,30 | 445 | 345 | 3,00 0,95 0,65 | 050 | <05
30 0 760 | 465 | 360 | 3,10 1,05 0,75 | 050 | <05
+20 | 8,00 | 485 | 3,80 | 3,25 1,10 0,80 | 065 | 055
+40 | 835 | 505 | 390 | 3,40 1,20 0,90 | 0,70 | 0,60
-20 | 10,2 | 6,10 | 475 | 3,95 1,40 095 | 075 | 070
50 0 10,7 | 6,40 | 495 | 415 1,45 1,00 | 080 | 075
+20 | 112 | 6,70 | 520 | 4,35 1,50 1,05 | 085 | 080
+40 | 11,7 | 7,00 | 535 | 4,50 1,55 1,10 | 090 | 085
-20 | 124 | 7,40 | 570 | 4,80 1,60 1,10 | 090 | 0,80
70 0 13,0 | 7,80 | 595 | 5,00 1,70 1,20 | 095 | 085
+20 | 13,7 | 815 | 620 | 525 1,80 1,25 | 1,00 | 1,90
+40 | 141 | 840 | 640 | 540 1,90 1,30 | 1,05 | 095
-20 | 154 | 9,10 | 7,00 | 5,80 2,10 1,30 | 1,10 | 095
10 | O 16,1 | 950 | 7,25 | 6,05 2,20 1,40 | 1,20 | 105
0 +20 | 16,8 | 990 | 750 | 6,30 2,30 150 | 1,25 | 1,10
+40 | 175 | 103 | 7,80 | 6,50 2,45 160 | 1,35 | 115
-20 | 304 | 176 | 132 | 110 4,20 2,70 | 210 | 1,90
30 [0 319 | 184 | 138 | 114 4,55 2,90 | 230 | 200
0 +20 | 334 | 193 | 144 | 119 4,75 3,00 | 240 | 2,00
+40 | 347 | 20,0 | 149 | 123 4,90 3,10 | 250 | 2,20

Tabnuus B.14 - T'mubrHa po3noBCIOIKEHHS XMapH 3a0pyJHEHOT'0 TIOBITPS
y pa3i aBapii Ha XIMiYHO HeOe3MMeYHNX 00'EKTaX Ta TPAHCIIOPTI, KM

s IHBEPCIs
5= . XJIOPIIKPUH [ BGOPMAJIBIET]
E ;‘ gcg IIBuaKicTsb BiTPY, MlC
Sx | S T | 2] 3] 4 [5]1w0] 1 2 ] 3 ] 4 [ 5] 10
-20 1,30 | 0,95 | 0,87 | 0,80 265 | 1,70 | 1,40 | 1,25
05 0 235 | 1,75 ] 160 | 150 290 | 200 | 1,60 | 1,40
+20 | 500 | 345 | 2,95 | 2,70 325 | 210 | 1,70 | 1,50
-20 185 | 135|120 | 1,15 410 | 2,75 | 215 | 1,90
1,0 0 365 | 260 | 225 | 2,10 465 | 315 | 245 | 215
+20 | 7,40 | 525 | 4,45 | 4,05 490 | 325 | 2,60 | 2,25
-20 3,70 | 260 | 225 | 2,10 7,75 | 470 | 365 | 310
30 0 6,90 | 490 | 420 | 3,80 885 | 540 | 420 | 3,55
+20 | 14,7 | 995 | 835 | 7,45 945 | 575 | 445 | 3,80
+40 | 286 | 189 | 157 | 139 9,90 | 6,00 | 465 | 395
50 -20 500 | 345 | 295 | 2,75 10,8 | 6,40 | 490 | 4,10
' 0 9,70 | 6,65 | 560 | 505 12,3 | 7,35 | 565 | 4,75
+20 | 20,2 | 134 | 11,3 | 10,1 13,1 | 7,80 | 6,00 | 5,00
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Iponos:xkenns: Tadaumni B.14

1 2 3 4 5 |10 1 2 3 4 5 | 10
-20 740 | 525 | 445 | 405 164 | 960 | 7,30 | 6,00
10 0 14,7 |1 995 | 835 | 7,45 18,7 | 11,0 | 835 | 695
+20 | 31,3 | 20,7 | 17,0 | 152 19,7 | 116 | 880 | 7,30
-20 115 | 7,60 | 6,55 | 595 251 | 146 | 10,9 | 9,00
20 0 225 | 151 | 126 | 113 285 | 165 | 124 | 10,2
+20 | 482 | 315 | 259 | 229 304 | 176 | 132 | 108
-20 14,7 | 995 | 835 | 745 32,7 | 187 | 140 | 114
30 0 293 | 193 | 16,0 | 142 371 | 21,3 | 159 | 130
+20 | 62,6 | 40,5 | 328 | 285 394 | 225 | 168 | 13,7
-20 202 | 134 | 11,3 | 10,2 449 | 254 | 216 | 175
50 0 40,3 | 264 | 21,8 | 193 50,9 | 289 | 242 | 196
+20 | 860 | 54,1 | 439 | 388 54,1 | 30,7 | 254 | 20,6
-20 248 | 16,7 | 138 | 124 558 | 314 | 231 | 187
70 0 498 | 325 | 26,7 | 23,6 63,1 | 356 | 262 | 21,3
+20 | 105 66,9 | 54,9 | 488 67,1 | 37,7 | 278 | 225
-20 | 31,3 | 20,7 | 170 | 152 699 | 391 | 287 | 231
100 0 62,6 | 405 | 328 | 285 792 | 443 | 325 | 263
+20 | 133 | 86,0 | 69,1 | 605 84,2 | 470 | 345 | 278
-20 62,6 | 405 | 328 | 285 139 76,1 | 556 | 444
300 0 123 79,6 | 650 | 56,6 158 | 86,3 | 62,9 | 50,3
+20 | 276 175 | 137 | 119 168 91,6 | 66,7 | 533

Tabnuus B.15 - 'mubrHa po3noBCIOIKEHHS XMapH 3a0pyJHEHOT'0 TIOBITPS
y pa3i aBapiifHa XiMiuHO HeOE3MeUyHUX 00'€KTaX Ta TPAHCIOPTI, KM

" I3OTEPMISL

E S y XJIOPHIKPUH | DOPMAJIBJET'I ]

E Al gcg IIBuKiCTb BiTPY, M/C

SE|S T |2 3] 4 |5 w012 34 ]5 [0
20 |<05 1,10 (0,80 |0,70 |0,60 [0,55 |0,40

05 0 1,00 |085 |0,75 |0,70 {065 |0,60 |1,20 |[0,90 |0,80 |0O,70 [0,60 |0,45

' +20 |2,00 (150|135 (130 |125 |1,20 |125 [095 |085 [O,75 |0,65 |0,50
+40 |3,90 (2,80 |2,40 |{2,20 |2,10 |2,05 |1,30 {100 |0,90 [0,80 |0,70 |0,55
-20 ]0,80 |0,70 (0,65 |0,60 (055 |050 J165 |1,10 [090 [0,80 |0O,70 |0,55

10 0 150 |1,10 1,00 [0,95 |0,90 |0,85 |1,85 [1,25 |1,00 |0,90 [0,80 |0,60

' +20 |320 (2,25 2,00 {190 |180 |165 |195 [130 |1,10 [0,95 |0,85 |0,65
+40 |580 [4,05|350 {325 |310 |2,85 |2,05 [{1,40 |1,15 [1,00 |0,90 |0,70
-20 ]150 1,10 (1,00 |0,95 (0,90 |085 ]330 |2,10 1,70 [150 |1,35 |1,00

30 0 295 1210 (1,85 (180 |1,70 |155 |370 [240 |195 |1,70 [150 |1,15

' +20 |590 [4,10 |355 |3,30 |315 |2,90 |4,00 [260 |210 [185 |165 [1,20
+40 |115 [7,85 6,55 |595 |560 |495 |420 [2,70 |2,20 [1,90 |1,70 [1,25
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I[ponos:xkenns: Tadaumni B.15

1 2 3 4 5 10 1 2 3 4 5 10

-20 2,00 150 |1,40 |1,35 |1,30 |1,20 (445 |280 220 [190 |1,75 [1,30

50 0 400 285 (245 (225 |215 |205 |510 [325 |255 |220 2,05 |[1,50
' +20 |815 |570 4,80 4,40 [4,10 3,80 |535 [340 (2,70 |235 |215 |1,60
+40 |156 10,7 |[885 |795 [740 |640 |560 [355 (280 |245 |225 |1,65

-20 13,20 225|200 190 [180 |165 [655 |400 |310 [265 |240 [1,80

10 0 585 4,10 [3,55 3,30 |3,15 |290 |750 [460 |3,60 |310 [2,75 [210
+20 12,6 |8,45 |75 |650 [6,00 [535 |800 [490 [380 |3,30 |295 |220

+40 240 (16,2 [13/4 |12,0 (111 |925 |840 |515 [400 |3440 |310 |230

-20 14,75 3,30 |2,80 |260 |255 |240 (102 |610 4,70 [390 |345 |260

20 0 9,20 6,30 |590 |480 [450 {410 11,7 |700 |540 [455 |4,00 |3,00
+20 193 |12,8 |10,7 |9,70 [9,00 |7,55 |124 |745 |[575 |480 |425 |315

+40 375 |245 (203 |181 [16,7 [135 |129 |7,75 [600 |495 |440 |330

-20 1585 [4,10 |355 (330 [315 |29 (131 |7,75 |590 [490 |425 |315

30 0 11,7 |4,00 |6,70 |6,10 |570 [505 [150 |890 |6,80 [570 |4,95 |3,65
+20 245 165 |13,7 123 [113 |945 |159 |940 |7,15 |6,00 |520 |3,85

+40 [482 316 |259 |229 (211 |16,7 |166 |980 [745 |625 |540 |4,00

-20 18,10 |570 |4,80 |440 [410 |380 (179 |105 |8,00 [655 |570 |4,05

50 0 159 [10,9 |9,05 |810 |755 [655 [204 |120 |915 [755 |6,60 [4,70
+20 341 225|185 (166 [153 [126 |216 [12,7 [965 |795 |695 |490

+40 |672 1434 |34,7 |303 [277 |231 |22,7 |134 [10,1 |830 |7,25 |515

-20 ]10,1 |6,95 |580 |520 [495 |440 (219 |12,7 |960 |7,85 |6,80 |4,80

70 0 198 [13,1 11,1 |995 [920 [7,70 [249 |145 |110 (900 |7,80 |555
+20 42,0 |276 |22,7 |20,2 [186 |148 |266 |155 [11,7 |955 |830 |585

+40 [829 521 |42,0 |371 [343 [280 |278 |162 (122 |10,0 |860 |6,10

-20 126 |845 715 (650 |600 |535 (275 |159 12,0 [980 |845 |575

100 0 244 (16,5 13,7 |123 |113 [940 (312 |181 |137 [11,2 |970 |6,60
+20 |53,0 |344 [281 |250 [226 |[182 |333 |193 [145 |11,7 |10,2 |7,00

+40 102 649 |531 |474 [432 |346 |348 |201 (151 (124 |106 |7,25

-20 |245 [165 |13,7 |122 |113 |945 (552 |31,1 |229 [186 |159 [103

300 0 494 321 [264 [234 |214 |170 |625 [353 |260 |212 |181 [118
+20 104 66,3 [543 |485 (441 353 |664 |374 [275 |224 |191 |125

+40 |211 134 |[107 |[92,1 [84,8 [476 |698 [39,3 [288 |234 [20,0 [13,0
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Tab6murs B.16 - [rbrHa po3noBCIOKEHHS XMapHu 3a0pyTHEHOT 0
MOBITPA y pa3i aBapii Ha XiMiUHO HeOe3MeyHNX 00'€KTaxX Ta TPAHCIOPTi, KM

A KOHBEKILS
B . XJIOPTIIKPHH | ®OPMAJBIETT
E Al gcg IIBuKiCTb BiTPY, M/C
-1 T | 2 | 3] 4 |5]10] 1] 2] 3 ] 4 |[5]10
;)20 <05
95 I"20 [ 110 [0 Jo0g0 ] 07 <05
+40 | 200 | 1,50 | 1,40 | 1,35
20 | <05 0,70 | 050 | <05 | <05
1o | 0080 T070 [065 060 0,80 | 055 | <05 | <05
O 520 [160 [ 120 | 1,10 | 1,05 0,85 | 0,60 | <05 | <05
+40 | 320 | 225 | 2,00 | 1,90 090 | 065 | 050 | <05
20 | 080 | 0,70 ] 0,65 | 0,60 170 | 1,10 | 0,95 | 0,80
0 |15 | 115 | 1,05 | 1,00 180 | 1,20 | 1,05 | 0,90
30 20 [330 | 230 | 200 | 1,90 1,90 | 1,30 | 1,10 | 0,95
+40 | 595 | 415 | 3,60 | 3,30 210 | 1,40 | 1,15 | 1,00
20 | 1,10 | 0,90 | 0,80 | 0.75 230 | 150 | 1,25 | 1,10
0 | 200 | 150 | 1,40 | 1,35 245 | 1,70 | 1,40 | 1,20
50 20 [245 [ 305 | 260 | 2.40 275 | 1,80 | 1,50 | 1,30
+40 | 820 | 570 | 485 | 4,40 295 | 1,90 | 1,60 | 1,40
20 | 1,65 | 1,20 | 1,10 | 1,05 360 | 2,25 | 1,80 | 1,60
o | 0325 [230 [205 [ 190 400 | 255 | 2,05 | 1,80
+20 | 655 | 450 | 390 | 355 435 | 2,70 | 220 | 1,90
+40 | 127 | 850 | 7,20 | 6,55 450 | 2,85 | 230 | 2,00
20 | 250 | 1,80 | 165 | 155 530 | 325 | 255 | 2.20
o | 0| 485 [ 335 | 285 | 265 6,05 | 375 | 295 | 2,65
+20 | 102 | 685 | 575 | 5,20 640 | 395 | 310 | 2,70
+40 | 194 | 129 | 108 | 9,75 680 | 415 | 325 | 2,80
20 | 330 | 230 | 2,00 | 1,90 6,70 | 410 | 320 | 2,70
w0 | 0| 605 [425 365 335 765 | 470 | 365 | 3,10
+20 | 131 | 860 | 7,30 | 6,65 820 | 500 | 390 | 3,30
+40 | 247 | 166 | 138 | 123 860 | 520 | 405 | 345
20 | 445 | 305 | 260 | 240 945 | 565 | 435 | 3,60
& | 0|83 [580 [495 [ 450 107 | 645 | 495 | 4,15
+20 | 179 | 11,7 | 9,75 | 885 114 | 685 | 525 | 4,40
+40 | 343 | 225 | 186 | 166 120 | 715 | 550 | 4,60
20 | 535 | 360 | 310 | 200 11,6 | 690 | 530 | 4,40
o | 0|04 [710 [ 595 [ 535 132 | 785 | 605 | 505
+20 | 219 | 143 | 121 | 108 140 | 835 | 640 | 535
+40 | 423 | 278 | 228 | 203 146 | 865 | 665 | 555
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IponorsxenHs Tabimii B.16

1 2 3 4 51101 2 3 4 5| 10
-20 | 655 | 450 | 3,90 | 3,55 144 | 840 | 640 | 530
100 0 129 | 865 | 7,35 | 6,65 16,3 | 960 | 7,30 | 6,10
+20 | 275 | 178 | 149 | 133 17,3 | 102 | 7,70 | 6,40
+40 | 53,3 | 346 | 283 | 251 18,2 | 10,6 | 8,05 | 6,65
-20 | 131 | 860 | 7,30 | 6,65 284 | 164 | 123 | 10,0
300 0 252 | 169 | 140 | 125 322 | 186 | 139 | 114
+20 | 552 | 351 | 28,7 | 254 343 | 198 | 148 | 121
+40 | 105 66,7 | 54,7 | 48,7 359 | 206 | 154 | 12,6

Tabmuns B.17 - [epexnanni koedimientn s pisaunx HXP s
BH3HAYEHHS TIMOMHU PO3MOBCIODKEHHS XMapH 3a0pyIHEHOT0 MOBITPS Y
pasi aBapii Ha XiMiuHO HeOe3MeyHNX 00’ EKTaX Ta TPAHCIOPTI

° |Bux HXP Koedi-INe 15 1ixp Koedi-
3/m mient  |[3/m IIEHT
1 |Aninng 0,01 |11 [Merun xsmopucTuit 0,06
2 |Binin xnopucruii 0,01 |12 |Hitpun akpunosoi kucnoru |0,79
3 |Bonens ¢ropucruii 0,31 |13 |Hitpobenson 0,01
4 |Bopeus miaHicTuit 0,97 |14 [Oxucen eruneny 0,06
5 |JluBiHin 0,01 |15 [Oxucnu a3ory 0,28
6 |Jumernnamin 0,24 |16 |Oneym 0,08
7 |Erunenxnopanrinpux |0,12 |17 |Ctupon 0,02
8 |EtwniMepkanran 0,22 |18 |TerpacTricBUHENH 0,08
9 |EtwixitopaHriapua 0,12 |19 [Ddypdypon 0,01
10 [Merunamia 0,24 |20 |Docren 1,14
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Ta6muist B.18 - Yac BunaproBaHHs (TepMiH Iil [pkeperna 3a0pyJHSHHS) Uist
neskux HXP, rogun

XapakTep po3JIuBY
Ne | HaiimenyBaHHs \; :[B:lgbo}g);; H=1m = Hl}.‘l|}.‘l0H>> H=3m
3/n HXP > ! - =
TeMnepaTtypa nosirps, °C
20 JoJ20]4[-20] oJ20]4]-20] 0] 20740
1 1,50 239 83,7
2 1,12 18,0 62,9
1 |Xaop 3 0,90 143 50,1
4 0,75 12,0 418
5 0,65 10,2 358
10 0,40 6,0 20,9
1 1,40 218 76,3
2 1,05 16,4 574
2 | Aniax 3 0,82 131 457
4 0,68 10,9 38,2
5 0,58 9,31 32,6
10 0,34 5,45 19,1
1 [415 138 [42,5 [14,3 |6632[2211[664 |229 7738]2522[801
2 [312 104 312|108 [4987(1662|499 [172 | & |5828]1746]602
3 | Xnopnixpun 3 [249  [828[24,9 [860 [3072[1324[307 [137 | 2 [4633[1390]480
4 [208 69,1 |20,8 |7,15 |3316[1106|332 [115 | = [3869]1161]400
5 178 |59,1 17,7 |6,15 | 2835|945 |284 97,9 | iz |3307[992 [342
10[104 |34,6 10,4 |3,60 |1658|553 [166 57,2 1935|581 [200
1 1,20 19,2 67,2
2 0,90 145 50,5
4 | ®opmanbaeria 3 0,72 115 40,2
4 0,60 9,60 33,6
5 0,51 8,20 287
10 0,30 4,80 16,8

Tabmuus B.19 - JlonomixkHi KoedillieHTH A7l BU3HAYESHHS TPUBAJIOCTI
BunapoByBaHHs HXP

' ' Boajaroua K2 3anexHo Bix
HaiimenyBanus HXP Lum.BHICTB };XP T(E)KCOHO?)a, K1 TeMneparypu
(pimana). T/ | 20°c|0°c |20°C| 40°C
Awmiax 0,681 15 0,025 |1 1 1 1
Xiop 1.553 0,6 0,052 |1 1 1 1
XJIopmiKpuH 1,658 0,75 0,002 10,1 0,3 (1 2,9
Dopmaberin 0,815 0,6 0,034 |1 1 ]1 1
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JHopatok I'
Crucna xapakrepucrtuka aeskux HXP

XJI0P

CryIiHb TOKCHYHOCTI 2

1. OcHOBHI BJIACTHMBOCTi: 3€JICHYBaTO-)KOBTHUH ra3 3 XapakTepHHUM
3araxoM, Ba)KYWH 3a MOBITPs, MaJOPO3UMHHHUI Yy BOIi, MPH BHUKHII B
atMocepy nmumuTh. HakonmuuyeTbCst y HH3BKHX IUISHKAX TOBEPXHI,
mifiBajiax, TYHENIAX TOMIO.

2. BubOyxo- Ta mOXeKOHEOE3NMEYHICTh. HE Toployiil. €MKocTi
MOXYTh BUOYXaTu B pa3i HarpiBaHHS.

3. Hebesmneka s ArOMMHYU: CMEPTEILHUI HACHiIOK MPU BIWXAHHI.
[Mapu nitoTh Ha CIU3HY OOOJIOHKY MIKIPH, II0 BUKJIMKAE OMIKU CIHU30BOT
JMXaJbHUX ILISAXIB, MIKIPU Ta OYEH.

VY pasi BpaskeHHs CHOCTEPIraeThCsl Pi3KUH 3arpyqHHN Oilb, CyXwid
Kallielib, OJIIOBOTA, TOPYIISHHS KOOpJMHAII, 3ajIuilKa, pi3b B O4aXx,
CIIbO30TeYa.

4. CrymiHb 3aXMCTY. 130JI0I0YMH TpoTuras, (GuIbTpyBadbHHN
[IpOTUTa3 MApKU B, 3axucHUM OfsIT.

5. Herazaitis: miciie po3jHMBY 3aJUTH BOJOI, BAITHIHUM MOJIOKOM,
pO3UMHOM MHUTHOI ab0 KaycTW4HOi coau. JlJis 3MEHIICHHsS TIUOWHU
PO3IOBCIOJDKEHHSI BHKOPUCTOBYIOTH TOCTAHOBKY BOJISHHX 3aBic 3a
JOTIOMOT0I0 TIOKEKHHUX MAaIlWH, MOTOIIOMIT TOIIO.

6. 3axo/1M HepuIoi JONOMOTrH:

a) JZoJiKapchbka: BHHECTH HAa CBDKE MOBITPS, JaTH 3BOJIOYKCHHIA
KuceHb. [Ipu BiICYTHOCTI AMXaHHS 3pOOHMTH IITyYHE AWXAaHHS METOJIOM
«poT y pot». CIM30BYy Ta MIKIpy NPOMHUTH 2%-HUM PO3UMHOM HHUTHOI COIH
He MeHie 15 xBunuH;

0) JiKapcbka: B 04i - IPEIHI30JI0HOBA Ma3b, BiJl KAIILTIO - YCEPEIUHY
komein 0,015 a6o miomin 0,02. Tlpu 3amummii - n/k 0,1%-uuit po3unn
atpominy 1 mz, 1%-Huii po3unH aumeapoiy 1., 3He0O0MIOBAIBHI 3aCO0H.
CeuorinHi 3acobu - B/B 2%-Huil po3uuH Ja3uKcy - 2-4 mi.

T'OCIIITAJI3ALLA!
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AMIAK

CryniHb TOKCHYHOCTI 4

1. OcHOBHI BIacTUBOCTI: 0€30apBHUI r'a3 3 Pi3KUM 3aMaxoM, BaXKUHH
3a TIOBITPSl, PO3UYMHHHHN Y BOJI, IPH BUKU/I B aTMOC(heEpPy IUMUTh.

2. BuOyxo- Ta mokeXOHEOEe3MEeYHICTh: TOPIOYM Ta3, TOPUTH MpPH
HAasIBHOCTI IMOCTIMHOrO JpKepelia BOrHi. €EMKOCTI MOXYTh BUOyXaTH y pasi
HarpiBanHs1. [Tapa yTBOprO€ 3 MOBITPAM NOXKeXOHEOE3MeuHi CyMili.

3. HebGe3neka ans JoadHu: HeOe3NMEeUHWH MpH BIMxaHHI. Y pasi
BHUCOKUX KOHIIGHTpalii MOXIUBUM CMEpTENbHHUIA HACHIAOK. Bukinkae
CWIBHUN Kallelb, 3aayxy. [lapa mie ayxke TOIpa3ivBO Ha CJIM30BI
OOONOHKM Ta WIKIPsIHI TOKPOBH, BHUKIMKAE CIIHO30TEHy. 3iTKHEHHS 3i
HIKIPOIO BUKIIMKAE OOMOP O’KEHHS.

4. V pa3l ypaxeHHsS CIIOCTEPIra€Tbcsi cepueOuTTs, OOpYyIICHHS
YacTOTH TMyJbCy, HEXHUTb, Kallelb, YTpyJAHEHE JHUXaHHSA, IICYiHHS,
MOYEPBOHIHHS 1 CBEpOIHHSA MIKIpH, Pi3b B 04aX, CIHO30TEYA.

XJIOPHIKPUH

1 OTpUMYIOTh ~ XJIOPIIKPHH  XJIODYBaHHSIM  MIKPUHOBOL
KHCIOTH abo ii coueii.

3acTOCOBYETHCS Y CHHTE31 aKpiIMETaHOBHX OapBHHKIB, SIK MIECTULIUA
Uit 6OpOTHOU 3

HIKITHUKaMH CUTBCHKOTO TOCHOApCTBa, U Je3iH(iKyBaHHS IS
OOpOOKM CXOBWIIl 3€pHAa, MyKM Ta iH. [l TmepeBipkH MPOTUTA3IB.
BukopucroBysagcs sik OB mig yac nepiioi MUpOBOi BifiHH.

2. Xnopmikpun  (tpuxsopnitpomeran) — CCI3NO2  —
0e3K0IbOpOBa MACIITHUCTA PiMHA 31

crienu(piyHUM HETPUEMHUM 3allaXOM M BiTHOCHOIO HIUIBHICTIO 1,66.

Temnepatypa minarineHHss — 640C, xuninns+112,30C. IllinbHicTh
napu mo moBitpro — 5,7. IIpakTHYHO HE PO3UMHSETHCA y BOAL, J00pe
PO3YMHSETBCS y OpraHIYHMX PO3YMHHHKAX (aMipaTUUHHX CIHPTAX,
0en3oi1i, 6ensuHi). JIerko copOYEThCs 3ePHOM, JEPEBHHOIO HETJION0 OIATOM
Ta Jy’Ke MOBUILHO 1ecOpOy€eThCS.

3. [NapacunbHO mMOApa3HIOE CIU30BI OOOJOHKM oOYel Ta
nereHb. Bukinkae HaOpsIK JereHb.

Kpim Toro pyiiHye nedinky, HUpKHU cepue. [lopir cnpuiiHATTS 3anaxy
— 0,6mr/mM3. Komnrenrpamii  2-2,5Mr/M3  BUKIHKAIOTh CIHHOTEYY Ta
3MUKaHHS Bilf,KOHIIeHTparis 50mMr/mM3 HecTeprHa MpW  EKCIO3MINT 2
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XBUJIMHH. [Ipu OUIBIIMX KOHIIEHTpALSX BOJOIE 3aIylUTHBOIO JI€I0, SKa
CYNpPOBOMXKYETbc OoneM B 007acTi HUTYHKY, HYJOTOIO, OJIIOBOTOIO,
Jiapeeto, TOJOBHUM 00JIeM, CJIAOKICTIO 1 BTPATOK CBIJOMOCTI. YpaKeHHS
OpraHiB JUXaHHS CIIOCTEPIraeThCs MpH KoHieHTpamisx Buiie 100mr/m3. YV
SIKOCTI CMepTeNbHOT BKa3yroTh KoHueHTpamito 2000mMr/mM3 nipu ekcrio3uiii
10 xBunuH. [Tapa cunbHO nozpasHioe mkipy. ¥ pinkomy Burisa CCI3NO2
BUKJIMKA€ CHJIbHI OMIKH, SIKi MPUBOJSTH O MOSBH IyXHPIB Ta CHUIBHUM
HEKPOTUYHHUM PO3MaJaM TKaHUH.

®OPMAJIBJIETT]
1. Dopmanereria (Bix mat. formica -- mypaseit), (CH2=0) -

razonozioHa 06e3KoIbOopOBa

pPEUOBHHA 3 TOCTPUM 3alaxoM, MEPIINil WieH TOMOJIOTIYHOTO PSAY
amipaTHUIHUX aNbAEriAiB. 3ycTpidaeThCsl TPU BUTOTOBIEHHI MITYYHHX
CMOJI, TNTACTUYHUX Mac.

2. ToxcuuHi BIacTUBOCTI. DOpMaTbETi]] BHECEHHUH B CITMCOK
KaHIIEPOrCHHUX PEYOBHH,

BOJIOJIi€ TOKCUYHICTIO, HETAaTHBHO BIUIMBA€E Ha TEHETUYHUI MaTepial,
PETPOAYKTHBHI OpraH, MUXajbHI IUIAXH, 04i, mKipy. Hagae cunmbHy nito
HA [EHTpPaIbHY HEPBHYIO CHCTEMY.

I'pannuno nomycruma kouuentpaiis (['ZIK) ¢opmansaeriny B
MOBITPi:

- ITIK m.p. = 0,035 mr/m ky0

- [TIKc.c. = 0,003 mr/m ky6

CmeprenbHa 1032 35 % BomHOro po3uuHy (opmanbaeriny
(dbopmanuna) ckianae Big 10-50 r.
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