OnpegeneHne NapameTpoB BO3AYLWIHbLIX BOJIHbI CKaTUA OT LeHTpa o6naka TBC M ux onacHoe
BO3AeiCcTBUE NO AETEPMUHUCTCKUM U BEPOATHOCTHLIM U KpUTEpPUAM
(0bwmii oTuer)

Hcxonnbie 1anHbIe:

HaumenoBanue o0bexTa:

HanmenoBanue BemectBa: npomnan_npumep npukasz 137 I'T" C3H8
Monsipuast macca, kr/kMoutb 44,097

Macca TBC yuactByromero B ropenue, kr 8000,00

Koaddunument ygactus 1

Konnenrpanus napos:

Cr 140 r/xy0.m

Ccr 77 r/ky06.Mm

VY aenbHas TeroTa cropanus Tormua, M JDx/kr 46,400

Kiacc onacHoctu BemecTBa: 2

ArperatHoe COCTOSIHHE: Ta30BO€

Pacnibin: roMOTreHHBIH (Ta30BbIN)

[Tonoxxenue obsiaka B IpOCTpaHCTBE: 00JIAKO JICKUT Ha 3eMJIe

Bun oxpyxaromero nmpoctpancta: 4. Cnabo 3arpoMoKIeHHOE U CBOOOIHOE MPOCTPAHCTBO
Cpenuss macca uenoBeka, Kr 80

PesynbTatel pacyera:

DddexTuBHbI F3HEpro3anac roproueii cmecu, M x 408320,00
Ckopoctb (hponta miamenu, m/c 200,00

Tportunossiii 3xBuBasieHT obsaka TBC, kr 36661,73

Pasmep ropu3oHTaNbHOM 30HBI, OrpaHUYMBAIOIICH OOJIACTh KOHIIEHTPALMM, MPEBBIMIAIONINX HUXHHUMA
KOHLEHTPALMOHHBIH Mpees pacpocTpaHeHus iaMenu, M 178,559
s pexxuMa ropeHust:

nedarpallMOHHBIN ra3oBbId, Sigma=7;

o (®-10) u (d-11): Px1 u Ix1; mo (P-6) u (D-7): Px2 u Ix2;
cpaBHenue 1o (P-12) Px=min(Px1, Px2), Ix=min(Ix1, 1x2).

Tabmuma - Pa3mepbl omacHBIX 30H OapUUYECKOTro JEHCTBHS BOJIH CKATHUS IO IETEPMUHUCTCKUM
KPUTEPUSIM
CrerieHb HopakeHis H36brTOYHOE Pagnyc omachHoit
nasyieHue, klla 30HBI, M
[TonHOE pa3pymieHue 31anui 100 0
50%-e paspymieHue 3aaHui 53 29,12
CpenHee NOBpEXICHUE 3aHUI 28 102,96
YMepeHHbIe TOBPEXIeHUS 31aHui (TOBPEKICHHE 12 295.43
BHYTPEHHUX MEPErOPOAOK, paM JIBEpei  T.11.) ’
HwxHnit mopor noBpexIeHHs 4YeTI0BEKa BOJIHOW JaBIICHHSI 5 697,07
Mauible noBpexieHus (pa30uTa 4acTh OCTEKIJICHUS) 3 1272,43
Hwxuss rpannia 6e30nacHoOi 30HbBI 1 3872,48
Tabmuuma - XapakTepHCTUKA 30H MOPAXKEHUS NPH 0apUIeCcKOM BO3JIEHCTBUU IO BEPOSTHOCTHBIM

KpuTepusM (OLIEHKa C UCIOJIb30BaHNuEM NpooUT-QpyHKIMI) aHamn3a rpaduka SKCIpecc-0IeHKN

I'nyOuHa 30HEL, M

HaunmenoBanue Crpykrypa 3nauenue OD, xlla Bremnue npusHaku

OTIaCHOM 30HBI MOTEPh (xapakTep opa>KeHUs )
[Iponent, %

100 | 50 | 30 | 1




be3ycnoBHO

CMEPTEJIbHOTO I'ubenn g rubens
MOPAXKCHUS
Tsoxennie 0
be3ycnoBHO TsKENIOT0 HOpaXCHU, 0 0apoTpaBMBbI, yBEUHS,
MOPAXKCHUS 0 0 0 0 BO3MOYKHA THOEIIb
B T.4. THOCITh = = = =
0 0 0 0
Jlerkue 93,3 5
Be3yciI0BHO JIErKOro nopaxenus, | 29,78 APOTPABMDI, yBCHMA,
S S— 0 0 0 933 oTepsi ClIyxa, JISTKUe
B T.4. TSDKEJIbIE 0 0 0 . HOpAKEHHs
MOPAXKCHHUS 0 0 0 29,78
Jlerkoro nmopaxeHus Jlerkue 933 | 3318 | 383.7 | 6955 JIETKHE OPaKEHHUS
p nopaxenus | 29,78 | 10,8 | 9,34 | 5,01 p

[Tpumedanue: B yucauTeNe APOOHON YaCTH yKa3aHO paccTosiHue (T1yOrHa 30HbI) OT 1eHTpa obnaka TBC B MeTpax;

B 3HAMEHATeJIe yKa3aHO 3HaueHNe U30BITOUYHOTO JIaBJIeHHUs (3HAUSHHE YUCIUTENs) Ha paccTosHuH, Klla.

Tabnuua - ITpoOuT-QpyHKIMN 30H MOpaKEHUs MpU OAPHUUECKOM BO3AECUCTBUM MO BEPOSTHOCTHBIM
KpUTEPHUSAM I0JIyU€HHbIE Ha OCHOBE aHayn3a P-| quarpammsl AJis SKCIPeCC-OLEHKH TOPAYKEHUS JI0IeH OT
B3peiBa TBC (puc. 4, npunoxenus 3): oomuii Bug Pr=A-B-In(C), AP Ila, | ITa-c

[Tpo6ut GpyHkms 1 KO3 HUIUEHTHI:

HaumeHnoBanue 30HbI Pr=A-B-In(C) [Tpumeuanue
A B C
Be3yciioBHO CMEPTETBHOTO TOPAXKECHUSI 85000\%* /460\'%3 | sz 100%
(T'ubenp) 5 1,5 AP + N rudenu
Be3yCIIOBHO TSHKEIOTO MOPaXKEHHUS
- Tspxerbie mopaXKeHusl, 50000\>* /290\%3 | Mz 100%
551065 | \(Tap ) T\ T TKEBIX
MOpaXeHU
- B T.4. Tu0enb 85000\%* /460\'"3
5 | 15 |(7ar ) T\T
Be3yCIIOBHO JIETKOTO MOPaKEHHs
- Jlerkue nopaxxkeHus, 17600\%*  /95\?3 | i 100%
6,48 | 0,361 AP T Terkux
TIOpaKEHHUI
- B T.4. TSDKEITbIC TIOPAKECHHS 50000\%* N 290\
55 | 0,65 AP -
Jlerkoro mopaxeHust 17600\%* /95\%3
6,48 | 0,361 AP T




BepoaTHOCTb IIUTENBHOM OTEPHU YIPABISIEMOCTH Y JIto/iel (COCTOSIHUSI HOKayHa) OJM3Ka HYIIO.

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

T [ 78,4, 5,873684

Mpouent, %
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PacctoAnne ot 2NALEHTRE, M
Puc. - BepositHOCTB pa3pbiBa OapabaHHBIX NEPETIOHOK Y JIIOIEH

BepositHocTh 0TOpOCa Jr0/1el BOJIHOM aBiaeHMs ¢ Maccol yenoBeka 80 Kr OJu3Ka HYIIIO.

OcHoBHble apameTpsl ropenus TBC
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BOCCTAHOBJICHHE 0€3 UX CHOCca



Tabmuia - OkugaeMblid MPOLIEHT MOBPEXKACHUH MTPOMBIIIUICHHBIX 3aHUN ¢ BO3MOXKHOCTBIO

BOCCTAHOBJIEHMSI (K pUCYHKY X )
IIpouent, % | YnaneHHOCTh, M
100 0
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1 572,3
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PacctoAnue ot INHUEHTRA, M
Tabnuna - PazMepsl onacHbIX 30H 0apUYECKOTO JACHCTBUS BOJIH CKATUS 11O JETEPMUHUCTCKAM
KPUTEPUSIM
N36b1TOUHOE Pannyc onacHoun
Crenenp nopaxeHus
nmaBiieHue, klla 30HBI, M
ITostHOE paspymieHue 31aHUN 100 0
50%-e paspymieHue 31aHui 53 29,12
CpenHee OBPEKIACHHUE 31aHUN 28 102,96
YMepeHHbIe TOBPEXICHUS 31aHu (TOBPEKICHHE 12 295 43
BHYTPEHHUX IEPETOPOIOK, PaM JIBEPEH U T.11.) ’
HuxHuii mopor noBpexJIeHUs YeI0BEKa BOJTHOM JTaBJICHUS 5 697,07
Mauble noBpexieHus (pa3oura 4acTh OCTEKIJICHUS) 3 1272,43
Hwxuss rpannma 6e30macHoO 30HbBI 1 3872,48

Puc. xx_ - BeposTHOCTB pa3pyllieHN IPOMBIIUIEHHBIX 3/1aHUH, IPX KOTOPBIX 3/1aHUS MOJUIEKAT CHOCY

Tabmuma - Oxu1aeMbIi TPOLICHT Pa3pyIICHUH MPOMBIIIJIEHHBIX 3IaHU 0€3 BO3MOXHOCTH

BOCCTaHOBJICHHUS (K PUCYHKY XX )

ITpouent, %

Y naneHHoCThb, M

100 0
50 0
33 89

1 376
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JononHuTtensHble napameTpbl ropenust TBC
[TapameTpsl magaromel BOJHbI
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- OOuiee BpeMs AEUCTBUS OTPaXKEHHBIX BOJIH

[Tapametpsi ropenus TBC na paccrosaue 100 m

M36n1TOuHOE naBieHue, klla 28,527
Nmnynbc BosiHbl naBneHus, klla-c 2,081

BeposiTHOCTHBIE ITapaMeTphl

100E+04

Tabnuna - BeposiTHOCTHBIEC TOKa3aTeNnH nmopaxeHus, %o
Bun nopaxenus [IpouienT nopaxenus, %
rr0enpb YeIoBeKa 0,00
TSKEIIbIE TOPAKEHUS 0,00
JICTKHE TTOPAKCHUS 99,83
JUITUTETIbHAS TIOTEPS YIPABISEMOCTH (COCTOSIHHS HOKJIayHa) 0
pa3pbIB OapabaHHbBIX NEPENOHOK 2
0TOpOC JIt0/ICH BOJHOM JaBJICHUS 0

pa3pylieHre NPOMBIIIJIEHHBIX 3AaHNH, PN KOTOPBIX 34aHUs NOJJIEKAT CHOCY

Tabmmma - BeposTHOCTHBIE MOKa3aTenu pa3pymeHus, %
[Tpouent
Bun paspyuenus port o
pazpyuieHus, %
MOBPEXJACHUE CTEH MPOMBIIUIEHHBIX 3JaHUH, TPH KOTOPHIX BO3MOXKHO 85
BOCCTaHOBJIEHHE 0€3 UX CHOca
28

Tabmuia - lononaurensHbie napameTpsl ropenns TBC Ha paccrosaue 100 M ot snumeHTpa
TTapaverpb! ITokxazarenu
[Tamaromas BosiHa | OTpakeHHask BOJHA
Awmmutyna ¢assl cxatus (nasienus), klla 75,627 197,757
Ammatynaa ¢aszsl pazpexenus, klla 15,589 38,712
Nwmmynbse dasel cxarus (naBnenus), klla-c 2,410 5,102
Wmnynbe dassl pazpexens, klla-c 2,159 5,990
JlnurenbHOCTD (ha3wl cxxkatus (naBiaeHUs), C 0,094 0,087




JlmuTenbHOCTD (ha3bl paspexeHus, C 0,305 0,336

JlekpeMeHT 3aTyxaHus 0,792 0,836

OO611ee Bpemsi ICUCTBUSL OTPAXKEHHON BOJTHBI - 0,419
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BbiBoa 10 pe3yjbTaTaM pacuera:

[Ipn pacueTHOM KoimyecTBe BemiecTBa 'mpomnadH npumep npukasz 137 I'T' C3H8" ywactByromero B
ropeane TBC 8000,00 xr o6pa3yroTcsi omacHbIC 30HBI MOPAKEHHUS HAa PACCTOSHUIX OT LEHTpa oOJaka
TBC:

30HBI CMEPTEIbHBIX MOPAKEHUN OTCYTCTBYIOT;

710 93,3 M - 30Ha ¢ 1% BEPOSATHOCTBIO TSAKEIIBIX OPAKEHUI;

10 93,3 M - 30Ha 6€3yCIIOBHOTO JIETKOTO TTOPAYKEHNS,

10 140 M Bo3MOXKEH pa3pbIB OapabaHHBIX MEPENOHOK Yy JIIOJCH C rapaHTUPOBAHHOW BEPOSTHOCTHIO OT
5%);

MakcumanbpHoe M30bITOUHOE naBiieHne BoiHBI 36,314 klla, Ha paccrosHue panbpiie 54 M MPOUCXOIUT
IUTABHOE CHIDKeHHWE pgaBieHus. Ha paccrosaue 3875,5 M u30biTtounoe masienue Oymer 0,999 xlla
(koHEYHAas TOUKA pacyera).

N36brTounomy naBienuro BoiHbI B 100kIla, 70kIla, 50kIla, 30kIla, 10kIla, 7xIla, SkIla, 3xIla, 1xIla
COOTBETCTBYIOT ciienytomue paccrossaus (M) 0, 0, 0, 92,1, 360,95, 494,68, 697,07, 1272,43, 3872,48.
31aHMs U COOPYKEHUS MOIyYaT pa3InuHbIe CTENICHU pa3pyIICHUN:

a) C BO3MOXHOCTBIO BOCCTAHOBJICHHSI TMOBPEKICHHWI C TapaHTUPOBAHHOW BepoATHOCTHIO 50% Ha
paccrostaun osmke 191,6 M, 33% Ha paccrosiaum onmxe 242,4 M, 6onee 1% Ha paccrosaum ommxke 572,3
M;

0) 0e3 BO3MOKHOCTM BOCCTAHOBJICHUS pPa3pyIICHHH C TrapaHTUPOBAHHOW BepoATHOCTHIO 33% Ha
paccrosinuu 6mmxe 89 M, 6onee 1% Ha paccrosiHuu 6mmxe 376 M.

ITamaromras BoHa

Bpemsi neificTBust BOJNHBI CKaTHsl U pa3psDKeHUd, npu goctmxeHuu nopora 3 klla, cocrasnser 0,323
¢,0,403 ¢ COOTBETCTBEHHO, M JOCTUTaeT CBOMX MaKCHMAaJbHBIX 3HAUYEHHMH Ha JaJbHEM pPacueTHOM
paccTOsIHUH.

KonunuecTBo NBUMKEHUS (MMITYJIbC BOJHBI) MEPEHOCHMOIO BO3[yXa JAJS BOJHBI CKATUS U Pa3psOKEHUs
OJIMHAKOBHI Ha paccTosiHuu 67,802 m (3471,590 kIla-c), 532,877 m (440,240kI1a-c).

AMITINTY/A 3aTyXaHHs BOJH Ha MPOTSHKEHUU TIOYTH BCETO BPEMEHHU JEHCTBHS paBHOMEPHO YOBIBAaeT U Ha
paccrosiuuu 6omee 404 (0,587 ¢) M HaOIIOIAaETCS TUTABHOE BO3PACTaHUE M3-3a B3aUMHOTO BIIMSHUS BOJH
CKaTuA U pa3psoKeHus (BOJTHA pas3psKEHHS "3aXJIeCcThIBaeT" BOIHY CKATHS).

OTtpaxeHHas BOJTHA

N306pITOuHOE maBieHUE MJIs BOJHBI CKATHS M JAaBJICHHUS OJWHAKOBBI Ha pacctosiHuu 441,428 ™
(1,7930E+4kITa-c).

Bpems nelicTBusl BOJIHBI JaBlI€HUS U pa3psDKEHUs, Npu nocTkeHuu nopora 3 klla, cocrasuser 0,089 c,
0,416 ¢ COOTBETCTBEHHO, W JOCTHTaeT CBOMX MAaKCHMAJIbHBIX 3HAYEHUH Ha JalbHEM pPacYeTHOM
PACCTOSIHUM.

KonnuecTBo NMBHXKEHUS (MMITYJIbC BOJHBI) TEPEHOCHMOIO BO3JyXa JJIsi BOJHBI CKATHUSA U Pa3psDKEHUs
OJIMHAKOBHI Ha paccTosiHuu 71,925 m (7142,567kI1a-c), 468,855 m (1200,151xkIIa-c).

AMITTUTY/A 3aTyXaHHsI BOJH HA MPOTSHKEHUH TIOYTH BCETO BPEMEHU JICHCTBUS PAaBHOMEPHO YOBIBACT M Ha
paccrosisauu 6omnee 215,5 (0,683 ¢) M HabmrogaeTcs MiIaBHOE BO3pACTaHUE M3-3a B3aUMHOTO BIIHMSIHHS

BOJTH COKaTHsI M pa3psoKeHUsI (BOJTHA pa3psHKEHUS "'3aXJ1eCThIBACT BOJHY COKATHS).

PaccrosiHust 30H pa3pylieHuit 37aHUi U TIOpaXKEHUsT HE3AIUIIEHHBIX JII0JIel puBeeHbI B Ta0muie No4
npuitokeHus Ne3.

PaccTosiHus XxapakTepHbIX OBPEXKIACHUHN 31aHNi TpuBeieHb! B Tabnuie NeS mpusoxkeHus Ne3.

Pacuer a¢dexkTuBHOTO SHEpro3anaca U pajuycoB 30H MOPAXKEHUS JUIsI BEIOPAHHBIX MCXOIHBIX JaHHBIX
npuBeaeHbl B Metoauke HacTosimiero PykoBoacTaa.



—— KOMNNEKCHOE B 30300 BOnHe
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—4— OTpaHEHHAA [fada paspAKerHa)
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PacctoaHue ot INUUEHTPA, M
Puc. xxx_ - I'paduk n30BITOUHBIX TABICHUH MATAIOIIUX U OTPAKCHHBIX BOJH

Tabnuua - [TapameTpbl N30BITOYHOTIO AABICHUS 1JIs1 OLIEHKU MHKECHEPHOM 00CTaHOBKH Ha YAAJICHUH,
M (K PUCYHKY XXX )

H30sITOuHOE nasieHue, klla
100 70 50 30 10 3

Bu BoHEI

KomruiexcHoe B mmajaroiieii BoiHe - 92,1 | 360,95 | 697,07

[Tamaromas (haza coxarTus) 86,59 | 104,17 | 125,15 | 168,77 | 363,68 | 1445,08

[Tagaromras (¢daza paspsokenus) | 27,89 | 35,17 44 62,48 | 139,68 | 373,43

OTtpaxennas (aza cxxaTus) 1445 | 177,56 | 217,87 | 304,17 | 717,89 | 3449,7

Otpaxennas ((asza maBiacHS) 42 47 | 56,47 76,6 136,8 - -

Ha uccnenyemom paccrostnuu 100 M yenoBek HaXoAMTCS B 30HE O€3yCIOBHO JIETKOIO MOPAXEHHS.
BepositHocT cnenyronmx nopaxenuid, %: rudenu - 0,00, Tsxensix - 0,00, nerkux - 99,83, miurenpHas
noTepsl YIpaBJIIeMOCTH (COCTOSIHUS HOKJayHa) - 0, pa3pblB OapaOaHHBIX MEPENOHOK - 2, OTOpOC JroAeH
BOJIHOM naBneHus - 0.

[IpoMbIieHHBIE  37aHWS  IOJIyYaT pa3IMIHbIe CTEICHW pa3pyIICHUs: TOBPEXKJICHHE CTCH
MPOMBINUICHHBIX 3[aHHI, TMPU KOTOPHIX BO3MOXKHO BOCCTAHOBJICHHE 0€3 MX CHOCa ¢ TapaHTHPOBAHHON
BEPOSATHOCTHIO 85%, pa3pylieHUe MPOMBITINICHHBIX 3JIaHHH, PU KOTOPBIX 3JIaHUS TOJIIeKAT CHOCY 28%.
0e3yCIOBHO JIETKOTO TOpakeHusi Bpems JeficTBHS OTpaKeHHOW BOJHBI paspsikeHus B 3,862 pa3 Oosnbiie
BOJIHBI CKaTus, a n30bITouHOoe naBnenue B 0,196 pas.

['padmyeckue 3aBUCUMOCTH YCIIOBHOW BEPOSATHOCTH MOPAKEHUS
30HBI CMEPTENIBHOIO IMMOPAXKEHUS - OTCYTCTBYIOT.

30HBI  TSKEJIOTO  TOPAXEHUS  COOTBETCTBYIOT  JIaHHBIM  TpaduKa  yCJIOBHOW  BEpOSTHOCTH,
IIPEICTABIICHHOTO HA PUCYHKE
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Ui IpoOUT-PYHKIUI CO 3HAYSHUSIMA - —— -~~~ 6onee 99% (Pr>7,33),
------- 50% (Pr=5,0) u ------- wmenee 1% (Pr<2,67)

¢ 0003HaYECHHEM T'paHu1Ll OITaCHBIX 30H:

® 11
® 12
® 13
® 14
@ 15
® 16
® 17

- TpaHuIa 30HbI 0e3yCIOBHOM rubenn

- TPaHULIAa 30HBI CMEPTEIBLHOTO MOPAKEHUS C BEPOSTHOCTHIO 50%

- IPaHMIIAa 30HbI OE€3YCIIOBHO TSKENBIX MOPAKEHUH U BHELIHSSA
IpaHuIa 30Hbl CMEPTENbHBIX MOPAKEHUHN C BEPOSITHOCTHIO 1%

- [pPaHMIIa 30HBI TsDKENOro nopaxenus 50%

- TpaHUIIa 30HBI 0€3YCIOBHO JIETKOTO OPaKEHUS U BHEIITHSS TPAHUIIA
30HBI TSKEJIOT0 MOPaXEeHUs C BEpOATHOCTHIO 1%

- TPaHHUILIa 30HBI JIETKOT'O MOPaXKEHUsI ¢ BEPOATHOCTBIO 50%

- rpaHuIia 6e3011aCHOM 30HBI C BO3MOXKHOCTBIO MTOJTyYEHHS JIETKOTO
nopaxenust 1%



PykoBoacTBo no 0e3onacHoctu '"'MeToauKa OLEHKH MOCIAEACTBUI aBaAPUITHBIX
B3PbIBOB TOILIMBHO-BO3AYIIHBIX cMecell" (YTB. mpukazom PenepaibHOi

CJIYKOBI 110 IKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY M aTOMHOMY Haa3opy ot 31
mapta 2016 r. Ne 137)

1. O01ue mos10KeHus

1. PykoBoactBo mo Oe3omacHocTH "MeTOAuKa OLIEHKH TMOCIEICTBHMA
aBapUIHBIX B3PBHIBOB TOIUIMBHO-BO3AYIIHBIX cMmeceil" (nmanee - PykoBojcTBO 1o
Oe3omacHOCTH) pa3pabOTaHO B IEIAX COACHCTBUS COOJIONEHUIO TPeOOBAHMIA
denepanbHBIX HOPM M TIPAaBUII B 00JIACTH MPOMBIIIIIEHHON Oe3onmacHocTH "OO0mue
IpaBUia B3pHIBOOE30MACHOCTH JJS  B3PBIBOIMOKAPOOMACHBIX  XUMHYECKHX,
He(pTEeXUMUYECKUX U HedTenepepadaThlBalOMIMX MPOU3BOJCTB", YTBEPKIECHHBIX
npukaszoMm Pocrtexnam3opa ot 11 mapra 2013 1. Ne 96 (manee - denepanbHbie
HOPMBI U TIpaBuja B 00JIaCTH MPOMBILUIEHHOW Oe3omacHocty "OOIue npaBuia
B3pBIBOOE30IIaCHOCTH JUTSE B3PBIBOITOKAPOOITACHBIX XUMUYECKHUX,
HeTexuMuyeckux U HedTenepepadaThIBAIOMUX MPOU3BOACTB"), U TpeOOBaHUM
denepaabHBIX HOPM U MPaBUI B 00JIACTH MPOMBINIIIEHHOM 6e30omacHocTy "O01me
TpeOOBaHUSI K OOOCHOBaHUIO OE€30MaCHOCTH OINACHOTO MPOU3BOACTBEHHOI'O
oOBeKkTa", yTBepkIeHHbIX npukazoM Poctexnamzopa ot 15 urons 2013 r. Ne 306
(mamee - denepanbHble HOPMBI W TMpaBWiia B 00JACTH TPOMBIIUICHHON
oe3onmacHoctu "OOmme TpeboBaHUS K OOOCHOBAaHHIO OE30MACHOCTH OITACHOTO
MPOU3BOICTBEHHOTO 00BhEKTA").

2. Hactosimiee PykoBoACTBO MO O€30MACHOCTH COAEPKUT PEKOMEHIAINU K
OIICHKE TapaMEeTPOB BO3AYIIHBIX YIAPHBIX BOJH TIPH B3pbhIBAX TOIIUBHO-
BO3JIYIIHBIX CMECel, 00pa3yroumxcs B aTMocepe npu MPOMBIIUICHHBIX aBapUsX,
st obecrieueHHMs  TpeOOBaHM  NPOMBIIUIEHHOM ~ O€30MACHOCTHM  MpHU
NPOEKTUPOBAHUU, CTPOUTEIBCTBE, KAlUTATHbHOM PEMOHTE, TEXHHUYECKOM
MEPEBOOPYKEHUH, PEKOHCTPYKIIMH, IKCIUTyaTallud, KOHCEPBAIUM U JIMKBUAAIIUN
OTTACHBIX MPOU3BOJICTBEHHBIX OOBEKTOB U HE SIBJISICTCS HOPMATHBHBIM ITPABOBBIM
aktoM. Hacrosimee PykoBOACTBO MO 6€30MacHOCTH COJEPKUT PEKOMEHAALUU 10
ONPEAEICHUIO BEPOSITHBIX CTEIECHEN MOPAXKEHUS JIFOAEH U CTEIICHU NOBPEKICHUMN
3IaHUN OT B3PBIBHOW HATpYy3KH IMPHU aBapUSX CO B3pBhIBAMHU OOJAKOB TOTUIMBHO-
BO3JIYIITHBIX CMECEH Ha OMACHBIX MPOU3BOJACTBEHHBIX 00BEKTaX.

3. OpraHuzanuy, OCYIIECTBISIONINE OILIEHKY IOCJIEACTBUN aBapuil co
B3PBIBOM  TOIUIMBHO-BO3IYIIHBIX CMECEHd Ha OITACHBIX IPOU3BOACTBEHHBIX
00BbEKTax, MOTYT MCIOJIb30BaTh HHBIE 00OCHOBAHHBIE CIIOCOOBI K METOJIbI, YEM TE€,
KOTOpbIE YKa3aHbl B HACTOsIIEM PykoBoJicTBE 110 6€30MacHOCTH.

4. B Hacrosmem PykoBojcTBe 10 0€30MacCHOCTH  HCIOJB3YIOTCS
COKpaleHus, 0003HaueHUsI a TakKe TEPMHUHBI U OMpeeNICHUs], PUBEICHHBIC B
npuioxkeHusix Ne 1 wm 2 kx Hacrtosimemy PykoBojaCTBy 10 ©0€30MacCHOCTH.
PyKkoBOACTBO pacmpocCTpaHsieTcsi Ha OMacHbIC MPOU3BOJCTBEHHBIE OOBEKTHI, Ha
KOTOPBIX BO3MOXXHBI CIIy4al aBapuH, COMPOBOXAAIOIIMECS B3PbIBAMU OOJAKOB
TBC.



I1. O01mme pexoMeHAALMH 110 OLIEHKe NocJaeacTBUH B3pbIBOB TBC

5. JIns KOMMYecTBEHHOM OLIEHKM MapaMeTpPOB BO3AYIIHBIX YAAPHBIX BOJIH
npu B3pbiBax TBC pexoMeHayeTcsl paccMaTpUBaTh YaCTUYHYIO pa3repMeTU3ALNIO
U TIOJHOE pa3pylieHHe OOOpYAOBaHHUSA, COJEP)KALIEro Troprouee BELIECTBO B
ra3000pa3HON WM KUIKOM (a3e, BEBIOPOC ITOTO BEIIECTBA B OKPYXKAIOIIYIO CPEy,
obpazoBanne obOnaka TBC, wununmupoBanue TBC, B3pbIBHOE MpeBpaleHUe
(ropenue unu aetoHaius) B oonake TBC.

6. B oOpazoBanuu obinaka TBC pekoMeHyeTcs: paccMaTpUBaTh roprouee
BEIIECTBO OJHOTO BHJAA, a JJISI CMECH HECKOJbKMX TOPIOYHMX BELIECTB
xapakrepuctuku TBC, ucnonp3yembie Mpu pacyeTax NapameTpoB YAAPHBIX BOJIH,
ONPENENIATCA OTAEIBHO.

7. Hns pacdera mapaMeTpoB YyJIapHBIX BOJH Tpu B3pbiBe obnaka TBC
PEKOMEHIyEeTCSl YUYUTHIBATh CJIEIYIOLIME UCXOJHBIE TaHHBIE!

XapaKTEPUCTHKHU TOPIOYET0 BEIIECTBA, coepxalierocs B oonake TBC;

arperatHoe coctosinue TBC (razoBoe win reTeporeHHoe);

CpelHssl KOHIIEHTpalKsl roprovero Bemniectsa B cmecu Cy;

CTEXHMOMETPUYECKask KOHLIEHTPALUs FOPIOYEro raza ¢ Bo3ayxoM Ce;

Macca TOpIOYEro BelecTBa B O0O0JIake, YYacTBYIOLas B CO3JaHUU
Nopakarlux (GakTopoB B3pbIBa, M.

yZeJIbHAsI TEIUIOTa CTOPAHMS TOPIOYEro BEUIECTBA T}

uHpopMaius 00 OKpY>KaroIleM POCTPAHCTBE.

8. B kauecTBe OCHOBHBIX CTPYKTYPHBIX 3JIEMEHTOB aJIrOpUTMa pacyera
nocieAcTBUid aBapuiiHblx B3phiBOB TBC (pucyHok 1 mnpunoxenus Ne 3
HacToseMy PykoBoCcTBY O 6€301MacCHOCTH) PEKOMEHIYEeTCsl pacCMaTPUBATh:

OTIpe/ieNIeHUE MacChl TOPIOYETo BelIeCcTBa, coaepxaiierocs B oonake TBC;

onpeneneHue 3pdexkruBHoro 3ueprozanaca TBC;

ONPEAECTICHUE OKUAAEMOTO PEXKUMA B3pbIBHOTO npeBpaiieHus TBC;

pacyeT MaKCUMaJIbHOT'O U30BITOYHOIO JIaBJICHUS U UMITYJIbca (a3bl CxKATUS
BO3IYIIHBIX YJAPHBIX BOJIH JIJIsl PA3JIMYHBIX PEKUMOB;

onpeaereHue T0NOJHUTEIbHBIX XapaKTEPUCTUK B3PhIBHOI HArpy3KH;

OLICHKY NOpa)arouiero Bo3aeicteus B3peisa TBC.



I11. Pexomenganuu mo onpe/eieHNI0 OCHOBHBIX MapaMeTpoB B3pbiBa TBC
Omnpenenenue 3¢ppekTuBHOrO 3Hepro3zanaca TBC

9. DOddexTuBHBIA dHEprosamac ToOploYed CMECH OIpeAenseTcsa I
COOTHOIIICHHUIO:

E=Mprqr npu Cp <Cqy (1)
50)0%0

tak kak 140 r/xky6.m(Cr)>77 r/xky06.M(CcT)
, To E=8000,000-4,6400E+7-77,000/140,000=2,0416E+11
OO0mako nexxuT Ha 3emie, ciegoBateabHo E=2 2,0416E+11=4,0832E+11

10. IIpu pacuere mapamMeTpoB B3pbIBa 00Jiaka, JIEJKAIETO Ha MOBEPXHOCTH
3eMJIY, BeInunHa 3(pPEeKTUBHOrO 3HEpro3anaca yaBaupaercs. s oneHku ooObema
ra3zoBoro otsaka TBC M0XHO BOCIIOJIB30BaTHCS MMPOCTHIM COOTHOIIEHUEM:

V=Mp/Capy (2)
V =8000,000/77,000=103,896

11. Maccy, yuyacTByIOIIyI0 BO B3pbiBe A Apeudytomero obmaka TBC,
PEKOMEHYeTCsl ONPEEsiTh HA MOMEHT BPEMEHHU, KOrJa B3pbIBOONACHBIM 00beM
npeidyromniero o6yaka JOCTUTaeT UCTOYHUKOB BO3MOKHOI'O BOCIUIAMEHEHHUSI, WIIH,
€CJIM paclpeesieHne HCTOYHUKOB BOCIIJIAMEHEHUS 110 TEPPUTOPUU HEUZBECTHO, TO
Ha MOMEHT BPEMEHHU, KOTJa B3pbIBOOMNAcHas Macca MpH Apeiide JoCTUraeT CBOEro
MaKCHUMAJIbHOTO 3HaueHus. OmnpeleieHne MaccChl, y4acTBYIOLIEH BO B3pBIBE IS
nperidyromero obmnaka TBC, pexkomeHAyeTcsl BBINOJHATH B COOTBETCTBUH C
PykoBoacTBoM mo Oe3ornacHocTd "MeToauka MOJEIUPOBAHUS PACIIPOCTPAHEHUS
aBapUHHBIX  BHIOPOCOB  OMACHBIX  BEIMIECTB", YTBEPXKICHHBIM  IPUKA30M
Pocrexnanzopa ot 20 anpenst 2015 r. Ne 158.

CrexuomeTrpuueckass KOHUEHTpauus roprouero BemectBa B TBC
OTNpEENSIETCS U3 CIPABOYHBIX IAHHBIX WM PACCUMUTHIBAETCS OTAEIBHO.

B cnyuae ecnu onpeneneHne KOHUEHTPAIMU TOPIOYEro BEIIECTBA B CMECH
3aTpyHEHO, B KaudecTBe BennuuHbl C. B cooTHomenun (1) mnpuHuMaercs
KOHLIEHTpalsi, COOTBETCTBYIOUIAS HIKHEMY KOHUEHTPAIMOHHOMY Mpeerty
BOCIUJITAMEHEHUS TOPIOYEro rasa.

Ternnora cropanus roptodero rasza (. B TBC Oepercsa u3 CrpaBOYHBIX
JTAHHBIX WJIM OLIEHUBAeTCs Mo (popmyre

q, =445 Muclke.

KoppektupoBounsiii mapamerp [ mis Hanbojiee paclpOCTPAHCHHBIX B
MIPOMBIIIUIEHHOM MPOU3BOJICTBE OMACHBIX BEIIECTB onpeensercs no tadmuie Ne 1
npuiioxeHust Ne 3 k Hacrosiiemy PykoBoicTBY 1o 0€30MacHOCTH.

OnpenesneHue 0:KUIA€MOr0 pe;KUMa B3PbIBHOTO NMpeBpalIeHUsl



Kiaaccupukanusi roprouynx BenecTs Mo CTeneHu 1YyBCTBUTEIbHOCTH

12. TBC, cnocobHble K 00pa30BaHUIO TOPIOYMX CMECEW C BO3IYXOM, IO
CBOMM  B3pBIBOONACHBIM  CBOMCTBaM  pa3lei€Hbl HAa  4YeThIpe  KJjacca.
Knaccudukanuys roprounx BEMIECTB MO CTENEHU YYBCTBUTEIBHOCTH MPUBEICHA B
tabnuie Ne 1 npunoxxenus Ne 3 k HacToseMy PykoBoACTBY 10 6€30aCHOCTH.

B ciyqae, ecnu BemecTBo oTcyTCTBYET B Tabiuie Ne 1 mprumoxerust Ne 3 k
HacTosAEeMYy PykoBOJICTBY 1O 0€30MacHOCTH, €r0 CIEAYeT KIaCCH(PHUIMPOBATH IO
aHAJIOTUU C WMEIONIMMUCSA B JTAaHHOW TaONWIe BEMIECTBAMH, a MPH OTCYTCTBHUH
uH(OpPMAITMU O CBOMCTBAX JAHHOTO BEIIECTBA OTHOCHUTH €r0 K Kiaccy 1, To ecTh
paccMaTpuBaTh Kak HanboJiee OmacHbIN CiTydai.

Knaccuduxkauus okpyxaomed Teppuropuu

13. Pexomenayercs mapaMeTpsl YAapHOW BOJHBI, TI€OMETPHUUYECKHUE
XApaKTEPUCTUKU  OKPYXKAKOLIEro MPOCTPAaHCTBA  pas3lelisiTh Ha BUABL B
COOTBETCTBHUM CO CTEIEHBIO €r0 3arPOMOXKICHHOCTH B CBSI3M C TEM, UYTO XapakTep
OKpPY’AIOIEro IPOCTPAHCTBA B 3HAYUTEIBHOM CTEIEHU OIPENEISET CKOPOCTb
B3pbIBHOTO IpeBpateHus oonaka TBC.

Bun 1. Hanuuwe niauHHBIX TpyO, MOJNOCTEH, KaBEpH, 3alOJHEHHBIX
roproYell CMEChIO, MPU CrOPaHUU KOTOPOM BO3MOXHO O0XHJaTh (POPMHPOBAHUE
TypOyJICHTHBIX CTPYH MPOJYKTOB CIrOpPaHUsl C pa3MepOM HE MEHEE TPeX pa3MepoB
JIETOHAIIMOHHOW STYEHKHU JaHHOU cMecu. Ecnu pazMep 1eTOHAMOHHOW STYEHUKHU [T
JAHHOW CMECH HEW3BECTEH, TO MHHUMAJbHBIA  XapakTEPHBIM  pa3Mmep
TypOyJICHTHBIX CTPYW MPUHUMAETCS] PaBHbIM 5 CM JJisl BellecTB kiacca 1; 20 cMm —
JUIs BerecTB knacca 2; 50 cM — i BemrecTB Kitacca 3 U 150 cM — 1719 BemiecTs
KJjacca 4.

Bun 2. CunbHO 3arpOMOKJIEHHOE IPOCTPAHCTBO: HAJIMYME MTOJTY3aMKHYTBIX
00BEMOB, BBICOKAsl IUIOTHOCTb Pa3MELICHMsI TEXHOJOTMYECKOTOo O0OpynOBaHUS,
jec, OOJIBIIOE KOJIMYECTBO MOBTOPSIOUIUXCS MPETSITCTBUMA.

Buag 3. Cpenne 3arpoMOXIEHHOE MPOCTPAHCTBO: OTIEIBHO CTOSIIKE
TEXHOJIOTHYECKHUE YCTAaHOBKH, PE3EPBYapHbIN MapK.

Bug 4. CiiaGo 3arpomMosxieHHOE ¥ CBOOOTHOE ITPOCTPAHCTBRO.

Kaaccupukanus 0:kugaeMoro pe;xumMa B3pbIBHOTO NIPpeBpaIieHUs

14. Jlns OIEHKM TapaMeTpPOB JCHCTBUS B3PbIBA BO3MOXKHBIC PEKUMBI
B3pbIBHOTO TNpeBparieHus TBC pa30ouBarTcs Ha IMIECTh TUAMTa30HOB 110 CKOPOCTIM
WX pacHpoCTpaHEHHs, MPUYEM TMATh U3 HUX NPUXOAATCS HA MPOIECCHI
nednarpanuonHoro roperus TBC, MOCKOIbKyY XapaKTEPUCTHKHU TIPOIIecca TOPEHUs
co ckopoctssmu ¢poHta, MeHbmmmMH S00 M/c, HMEIOT CYIIECTBEHHBIC
KaueCTBEHHBIC PA3THUHUS.

15. Oxupaemblii Auana3oH CKOPOCTH  B3PBIBHOIO  IIPEBpAILCHHS
ompenensieTcss ¢ momonipio Tabmuibl No 2 mpunokeruss Ne 3 K HactosmeMy



PYKOBOI[CTBy 1Mo 0€30IacHOCTH B 3aBHCHMOCTH OT Kjacca TOprOYCTO BCUICCTBA U
BHUIAa OKPYXKAromero ImpocCTpaHCTBa. I[OHYCK&GTC}I HCII0/IL30BaHNEe 00JIee TOYHBIX
3HAYCHUH CKOPOCTH B3PLIBHOI'O IIPCBPAIICHUA IIPU UX 000CHOBAHMH.

16. Hmwke mnpuBoauTcs pa3OMEHHE PEKUMOB B3PHIBHOTO MPEBPAIICHUS
TBC no nuamna3zoHaMm CKOPOCTEH.

Juamason 1. JleToHatus uim ropeHue co cKopocTeio pporTa miamern 500
M/C 1 OOJIBIIIE.

Huanazon 2. [lebnarpanus, ckopocth pponta murameru 300-500 m/c.

Huanazon 3. [lednarpanus, ckopocts GpponTa urameru 200-300 m/c.

Huanazon 4. Jlebnarpanus, ckopocth ¢pponTa miamenu 150-200 m/c.

HNuanazon 5. Jlednarpaimusi, ckopocTh (poHTa IJIaMEHU OIpeiesieTcs
COOTHOIIICHUEM:

1/6
rae k; — koHcTanTa, paBHas 43.
Huamnazon 6. Jledmnarpamus, cKOpocTh ()poOHTa IJIaMEHHU OIpeieseTcs

COOTHOIICHUCM .

1/6
Vp =k M7 (4)

rae k, — koHcTanTa, paBHas 26.

BriBoa. B pesynbraTe pacuéra yctaHoBIeHO arperatHoe cocrosinue TBC
npu Temreparype 15 °C: razosoe.

Tak kak "Bun okpyxatomero npocrpanctBa" = 4 u "Knacc roprouero
BemectBa" =2, To "OXuaaeMblid JUamna3zoH CKOPOCTU B3PBIBHOTO MpEBpaleHUs"
oyner =4 (Ilpunoxenue 3, tabmuna 2). Pexxum B3pBIBHOTO MPEBpAIICHHUS -
Hedmarparus, ckopocth ¢hponTa mmameru 150-200 m/c (yTouHEeHa TOJIB30BaTEIIEM
Vr=200 m/c).

BriBon. B pesynbraTe pacué€ra yctaHoBiIeHO arperatHoe cocrosiune TBC
npu Temreparype 15 °C: razosoe.

Tak kak "Bun okpyxatomero npoctpanctBa" = 4 u "Knacc roprouero
BemectBa' =2, 10 "OxuaaeMblid OUana3zoH CKOPOCTH B3PBIBHOTO MHpeBpamieHus"
oyner =4 (IIpunoxenue 3, tabmuua 2). Pexxum B3pBIBHOTO MpPEBpAIICHUS -
Hednarpanus, ckopocts ¢pponTta miamenn 150-200 m/c (yTouHeHa MoJb30BaTelieM
Vr=200 m/c).nednarparimoHHbIi ra30BbIi, Sigma=7;

1o (@-10) u (®-11): Px1 u Ix1; mo (P-6) u (P-7): Px2 u Ix2;

cpaBuenue mo (P-12) Px=min(Px1, Px2), Ix=min(Ix1, 1x2).

Ouenka arperatHoro cocrosinus TBC

17. Jng [manbHEMIIMX pacuyeToB HEOOXOJUMO OICHUTh arperatHoe
COCTOsIHME TOIUIMBa B cMmecH. lIpenmosnaraercsi, 4To cCMeCh I'€TepOoreHHas, eCiu



6onee 50% TormBa coAepKUTCS B 00ake B BHUJE Karenb, nHade TBC cunraercs
razoBoid. IIpoBecTH Takue OIEHKA MOXKHO WCXOHIS W3 BEIUYHHBI JaBJICHUS
HACBHIIICHHBIX [ApOB TOIJIMBA TPU JIaHHOW TeMIeparype ¢ BpEeMEHHU
dopmupoBanus obOnaka. Jlisg JeTydyux BeEIIeCTB, TaKWX Kak TMpOMaH, IMpH
temriepatype +20°C cMech MOXHO CUMTATh ra30BOM, a ISl BEHIECTB C HU3KUM
JaBJICHUEM HACBIIIEHHOTO TMapa (pacmbll am3enbHoro TorwmBa mpu +20°C)
pacyeTsl MPOBOJIATCA B MpenosiokeHnn rereporennoit TBC.

Pacyer MakCcHMaJIbHOI0 N30BLITOYHOIO AABJCHHUSI H UMITYJbCa (1)33131 craTusd
BO3AYIIHBIX YIaPHBIX BOJIH

18. Ilocme TOro Kak ONpENeNeH BEPOATHBIM PEXKHUM  B3PBIBHOTO
NPEBPAILCHUS], PACCUMUTHIBAIOTCS OCHOBHBIE NapaMeTpbl BO3AYLIHBIX YIApPHBIX
BOJIH (M30bITOUHOE N1aBieHre AP 1 uMITysibC BOJIHBI 1aBiieHus |) B 3aBUCUMOCTH OT
paccTosiHuA 10 LeHTpa o0JaKa.

JleToHanus ra3oBbix U rereporeHusix TBC

19. [ns BpIUKCIEHHS NapaMETPOB BO3AYIIHOW YJIAapHOM BOJIHBI Ha
3aJIaHHOM pacCTOSHMM I OT IleHTpa oOjaka mnpu jAeToHaruu obnaka TBC
NPEABAPUTEIILHO PACCUUTHIBAETCS COOTBETCTBYIOIIEE OE€3pa3MEpHOE pPaCCTOSTHUE
10 COOTHOILEHUIO:

Ry = r(E/Py)*3 )

[Ipu 3TOM BCE COOTHOLIEHUSI TAaK)K€ MOTYT OBbITh 3amHcaHbl B (DYHKIUSAX
1/3
apryMeHTa ﬂvnap =100-r/E™", [Ipy npuHATEIX B MeToauke IOMYIIEHMSX

Mexny Ry u A cylecTByeT mpoctasi CBA3b: Agep=2,15R,.

20. [lanee paccuuthiBatoTcst 6e3pazMepHoe aaBieHue P, u Ge3pasmepHbIit
UMITYJIbC (a3bl Cxatus ly.

21. B cayuyae netonaruu o6iaka razoBoii TBC pacuer mpou3BOIUTCS IO
cieayomum hopmynam:

In(Py) = ~1124 — 1,66 In(Ry ) + 0,26(I(Ry )) > +10% (6)

In(1y) = ~3,4217 — 0,898 In(Ry) — 0,0096 (In(Ry )) > +15% (7)

3aBucumoct (6) u (7) chnpaBemMBBI i 3HaUYeHUUA RxX, OombImmx
Beanuuuel R, = 0,2 u Menpmnx R,=6,5;

22. B cmydae neronaruu obiaka rereporearorr TBC pacuer mpou3BoauTCs
O CIICAYIOIINM (pOPMYJIaMm:

Py = 0,125/ Ry +0,137 /RS + 0,023/ R +10% (8)
I =0022/Ry +15% ()

3aBucumoct (8) u (9) cmpaBemnuBbl I 3Ha4YeHUMM RX Oosbmmx
BenuuuHbl Ry =0,25. B cinyuae eciu Ry<R,, Benmnuuna Py monaraercs paBHoi 18, a
Bennunna 1,=0,16.



HMeduarpauus razoBsix U rereporenibix TBC

23. B cnyuae nednarpaliiOHHOTO B3pBIBHOTO MpeBpaiieHus oonaka TBC k
napamMeTpaM, BIMSIONIMM Ha BETWYMHBI HU30BITOYHOTO JIABJICHUS M MMITYJIbCa
MOJIOKUTEIBHON (Da3bl, TOOABISIOTCS CKOPOCTh BUAMMOTO (PpOHTA IIaMeHu V. U
CTENEHb PACUIMPEHMs] TPOJIYKTOB cropanus o©. Jlias ra3oBbIX cMeceld ©
MPUHUMAETCSl paBHOW 7, JJIsl reTeporeHHbIXx paBHOU 4. Jyisi pacyeTa mapaMeTpoB
yIapHOW BONHBI Tpu jAediarpauu TETEPOTCHHBIX OOJAaKOB  BEJIMYMHA
7 (HEKTUBHOTO YHEPro3armaca CMeCH JOMHOKaeTcs Ha kodddurueHt (o—1)/c.

24. bespasmepHoe paBiaeHue Py; w  ummynsc  daser  oxartus Iy
OMPENIEIIAIOTCS M0 COOTHOIICHUSIM:

P, =(,/C,)*((c-1)/0c)(083/R,—014/R?) (10)

l,=V,./C)(c-1)/c)1-0,4(c -1V, /0C,)(0,06/R, +0,01/R?-0,0025/R?® (11)

Breipaxkenuss (10) u (11) copaBemiuBbl aig 3HaueHUd Rx, Oonbimx
BesimunHbl R;=0,34, nnade BmMecto Ry B cootHomenus (10) u (11) noacrasnsercs
BeMYMHA R,

25. Jlasiee BBIYMCIAIOTCS BeIWYUHBI Py, U Iy, KOTOpBIE COOTBETCTBYIOT
PEXUMY JIETOHALIMM U JIJIS CITydasi IETOHAIIUKA Ta30BOH CMECH PACCUUTHIBAOTCS IO
cootHomeHusiM  (6), (7), a I JIETOHAIIMM TETEPOTCHHOM CMECH — TIO
cootHomeHusIM (8), (9). OkonHuarenbHple 3HaueHus Py u Iy BbIOMparoTcs u3
YCIIOBHUI:

P.=min(P,,P,); I =min(l 1) (12)

26. Ilocne ompenenenust 6e3pa3MepHBIX BEIWYUH JABJICHUS U WUMITYJIbCA
(ha3bl CKATHUSA BEIYUCIISIOTCS COOTBETCTBYIOIINE UM Pa3MEPHBIC BEITMUMHBI:

AP =PP, (13)
| =1,(R)"*E"?/C, (14)



IV. PekoMenganus mo onpeaejieHUI0 J0MOJHUTEIbLHBIX XaPAKTEPUCTHK
B3pbiBa TBC

Ipoduias yrapHou BOJHBI

27. XapakTtepHblii mpoduias yaapHoi BosiHbI 1pu B3psiBe TBC moka3an Ha
pucyske 2 npumnoxxenus Ne 3 k HacTosieMy PykoBoACTBY 110 6€30MacHOCTH.

IIpn omnpeneneHuy KOJWYECTBEHHBIX XapaKTEPUCTUK JOMOJHUTEIbHBIX
napaMeTpoB yJIapHOM BOJIHBI HEOOXOJUMO TMOJb30BATHCS PEKOMEHIAIUSIMH,
yKa3aHHBIMH B MyHKTax 28-34 Hacrosmero PykoBoacTea no 0€30MacHOCTH.

IapameTpbl Najgaoeil BOJHBI MPH T1eTOHAIIUM 00J1aKa ra30Boi cMecu
28. [TapameTphl maaroiiei BOJIHBI IPU JETOHAIMKA 00JIaka ra30BOM cMecH

PACCUHUTBIBAIOTCS MO CIEAYIOIIUM COOTHOIIEHHUAM (TIpH 1,3< Ay <14):
Awmriutyna §assl cxxaTus

In(AP, / P,) =0,299 - 2,058 In 4,,, +0,26(In 4, )’ (15)
Amiuntyzaa ¢assl pa3peskeHus
In(AP_/P,) =-1,46 -1,402In 2,,, +0,079(In 4,,,)° (16)
JinutenbHOCTh (asbl CKATUSL
In(L0°7, / E¥*) = 0,106 +0,448In 2,,, —0,026(In 4, )’ (17)
JlnutenbHOCTh (ha3bl pa3peKeHus
In(10°r_/E"®) =1,299 +0,412In 4,,, —0,079(In 4,,,)° (18)
Nmnynbe ¢asbl cxaTs
In(l, / E*) =-0,843-0,932In 4,,, —0,037(In 4,,,)* (19)
Nmmynbe ¢asbl pazpexeHus
In(I_/E**) =-0,873-125In 4,,, +0,132(In 4,,,,)° (20)

29. ®opma mamaromieil BOJHBI ¢ onucaHueM (a3 CxKaTus U pa3peKeHus B
HanOoJiee OIMACHOM Clly4ae JETOHAIIMM Ta30BOM CMECH MOXKET OBITh OINHCaHa
COOTHOIIIEHUEM:

AP(t, A

wap) = AP (sin(z(t—7z,) /7 ) Isin(-zz /7 ))exp(-Kit/z,) (21)
30. JlekpeMeHT 3aTyxaHWs B IMaJalOUIEd BOJIHE PACCUUTHIBACTCS 10
COOTHOIIEHUIO

2
K, =0,889 - 0,356 In 4, +0,105(In 2,,,)) (22)

nap
ITapameTpsbl 0TPAKEHHON BOJIHBI

31. Jlns pacueta mapameTpoOB OTPAXKEHHOW BOJHBI MPU €€ HOPMaJIbHOM
NaJIeHUU Ha MPEerpay UCIOJb3YIOTCS CIEIYIOIINE COOTHOIICHHUS
IN(AP,, / P,) =1,264 - 2,056 In 4,,, +0,211(In 2,,,)? (23)

nap

AMIUIMTY1a OTPaKEHHOMN BOJIHBI Pa3peKeHU



In(AR,_/PR,)=-0,673-1,043In 4,,, +0,252(In 4,,,,)* (24)

JIMUTENBbHOCTh OTPAXKEHHOM BOJIHBI JITABJICHUS

In(10°7,, / E*) =-0,109 +0,983In 4,,, —0,23(In 4,,,,)? (25)
JIMUTENBHOCTD OTPAKEHHOU BOJIHBI Pa3pEKECHUS
In(10°7,_/ E**) =1,265+0,875In 4,,, —0,192(In 4,,,)* (26)
NMnynbe oTpaX€HHOM BOJIHBI 1aBJICHUS
In(l,. /E"*)=-0,07-1,033In 4,,, +0,045(In 4, ) (27)
HMItynbC OTpa)KEHHOM BOJIHBI pa3peKEHUs
In(l,_/ E¥*)=-0,052-0,462In 4,,, - 0,27(In 4,,,)* (28)
OO1iee BpeMst IEHCTBUS OTPAXKEHHBIX BOJIH HA MUILIEHb
IN(L0° (z,, +7, )/ E®) =1,497 +0,908In 4, —0,404(In 4, )° (29)

32. ®opma OTpaXECHHOM BOJIHBI C ONMUCAHUEM (ha3 CHKATUS U PA3PEKEHUS C
XOpoUIe il TMpPaKkTUYECKUX IeJied TOYHOCTbIO MOXET OBITh OIHKCaHa
COOTHOILIEHHEM:

AP (t,2) =AP, (sin(z(t—7,,)/ 7, )/sin(-xz,. )/ 7,))exp(-K t/z,,) (30)

33. JlekpeMeHT 3aryxaHus B OTPAXCHHOW BOJHE PACCUUTHIBAECTCS I10
COOTHOUIEHHMIO:

K, =0978-0554In 2, +0,26(In 4,,,)? (31)

CootHomenus (15) — (31) cnpaBeayiuBbl IpH 3HAYEHUSIX 4, 110 51,6.

nap
IIapamMeTpbl BOJIHBI IPHU MPOM3BOJLHOM peKUME CTOPAHUS

34. mnylbCHBIE XAPAKTEPUCTUKHU MAJAIOIMIMX U OTPAKEHHBIX BOJH HE
3aBUCST OT CKOPOCTH B3PBIBHOTO MPEBPAIICHUS B CBSI3UM C YEM MHTEHCUBHOCTH U

JIITENLHOCTE  JEUCTBUSL  YINAPHBIX BOJH 0OpU 4,21 pacCUUTHIBAIOTCA IO

COOTHOILIECHUSIM, YKa3aHHbIM B NOyHKTax 28-33 Hacrtosmero PykoBojcTBa 1o
0e3omacHoCcTU. BO3MOXKHOCTh TakuX OIEHOK OCHOBaHA HA CPABHEHUM OIBITHBIX
JIAHHBIX C (PaKTUYECKUMU CBEJICHUSIMU 00 aBapusiX.

V. OueHka nopaxamwiuero Bo3aeicTBus

35. Ilpu B3pbIBax TBC CyIIEeCTBEHHYIO pOJIb UTPAIOT TAKUE MOPAKAKOLIUE
(bakTophl, KaK IJIUTEIBHOCTh ACHCTBUS YJApHOW BOJHBI W CBS3aHHBIA C HEH
napameTp UMITYJIbC B3pbIBa. PeanpHOE NeneHne miocKoCTH (HaKTOPOB MOPAKEHUS
Ha P-I nmarpamme miisi OueHKH ypOBHS pPa3pyLICHUS NPOMBIIUICHHBIX 3JaHHUI
("umnynbec - naBieHwe") Ha pucyHke 3 mnpuioxkeHuss Ne 3 K HacroseMy
PykoBoACTBY 110 6€30MacHOCTH Ha JIBE YacTH (BHYTPH - 00JIaCTh pa3pylIeHUs, BHE
- 007acTh YCTOWYMBOCTH) HE HMMEET 4YeTKOW TpaHunbl. [lpu npubmmkeHun
MapaMeTpOB BOJHBI K TPAHUIIE OMACHON 00JaCTU BEPOATHOCTh 33JJaHHOTO YPOBHS
nopaxxenus: HapacrtaetT or 0 mo 100%. IIpu mpeBblIEHMH HW3BECTHOTO YpPOBHS
BEJIMYMH AaMIUIMTYAbl JaBJIE€HUS U uMIylbca pgocturaercs 100-mpoueHTHas



BEPOSITHOCTh TIOPAXKEHUS. DTH TUIWYHBIE OCOOECHHOCTH AMArpaMM TMOPaKEHUS
HEOOXOJMMO YUYWUTHIBaTh TMpPU  OTPAKEHUU MPEJCTABICHUS  BEPOSITHOCTU
JOCTHKEHUSI TOT'O WJIM MHOTO YPOBHS yliepOa ¢ moMoIiibio npoouT-gpyHkiuu Pri.

OuneHka BEPOSITHOCTH NMOBPEKICHUI MPOMBINIJIEHHBIX 3[IaHUI OT B3PbIBA
o0saka TBC

36. BeposTHOCTH MOBPEXKACHUN CTEH NPOMBIIUICHHBIX 3/aHUM, MpU
KOTOPBIX BO3MOXXHO BOCCTaHOBJIEHUE 37aHUN 0€3 UX CHOCA, MOXKET OLICHUBATHCS
10 COOTHOILIEHHUIO:

Pr,=5-0,26InV, (32)

@akTop V) pacCUMTBHIBACTCA C Yy4ETOM IE€pEIajga JAaBJICHHUS B BOJIHE U
VMMIIYJIbCA CTATUYECKOTO JABJIEHUS 10 COOTHOLICHUIO:

V, = (17500 / AP)** +(290/1)°? (33)

37. BeposATHOCTh pa3pylI€HUH NPOMBILUIEHHBIX 3AaHUM, MPHU KOTOPBIX
31aHUs [OJIEKAT CHOCY, OLIEHUBAETCS 110 COOTHOUIEHHUIO:

Pr, =5-0,22InV, (34)
B arom ciywae gakrop V, paccuntsiBaercs 1o ¢popmysie
V, = (40000 / AP)"* + (460 / )™+ (35)

Ha pucynke 4 npuinoxenns Ne 3 k Hacrosmemy PykoBoacTtBy mno
Oe3zomacHocTu TipuBeneHa P-I  agmarpamma, COOTBETCTBYIOIIAs —Pa3IMYHBIM
3HAYCHUSAM MOPAKCHHS 3JJaHUH yIapHOM BOJHOM rpu B3pbiBe obnaka TBC.

OueHka BepOATHOCTH MOPAKeHNsI JIKOeil npu B3pbiBe odaka TBC

38. B mynkrax 39-41 npuBOASTCS COOTHOIIEHHUS, KOTOPHIE MOTYT OBIThH
VICITOJIB30BAHBbI JUIsS PacU€Ta YPOBHS BEPOSTHOCTH MOPAKEHUS BO3YILIHONW BOJIHON
YKUBBIX OPraHU3MOB (B TOM YHCJIE U YEJIOBEKA).

39. BeposATHOCTp IIWTENBbHOM MNOTEPH JIFOABMH OpHUEHTAUUMU B
NpPOCTpaHCTBE © (WIM) KOOpPAMHAIMK JIBMOKEHUU (COCTOSIHME HOKJayHa),
NOMaBUIMX B 30HY JEHCTBUSA yAapHOW BOJHBI mpu B3pbiBe oOiiaka TBC, moxer
OBITH OIIEHEHA MO BEIMYMHE NPOOUT-PYHKIIUU:

Pr,=5-574v, (36)
dakrtop omacHOCTH V3 PACCUUTHIBAETCS 10 COOTHOIIECHHIO
V,=42/p+13/i (37)

be3pa3smepHoe  naBieHne W Oe3pasMEpHBIM  HUMITYyJIbC — 3aJAl0TCSA

BBIPOKCHUSIMU:
p=1+AP/P, u i=1/(Py*m") (38)
rJIe M — Macca Teja )KMBOTO OpraHu3Ma, KT.

Ha pucynke 4 npunoxenuss Ne 3 k Hacrosmemy PykoBoAaCTBY Mo
O6e3omacHocTu mpuBeaeHa P-I  gumarpamMma, COOTBETCTBYIOMIAS —Pa3IMYHBIM
3HAYCHUSM BEPOSTHOCTH TIOPAKEHUS JTIOJICH, MTOTIABIINX B 30HY JICHCTBHS B3PhIBA.

40. BeposiTHOCTh paspbiBa Oapa0aHHBIX TEPETIOHOK Y JIFOJAEH MOXKET
OLIEHUBATHCSA MO MPOOUT-(PYHKITHH:



Pr, =—12,6 +1,524In AP (39)
41. BeposiTHOCTH OTOpOCaA JIFO/ICH BOJHOW JTaBIICHUS MOXKET OIICHWBAThCS
110 BEJIMYUHE MPOOUT-DYHKITUU:

Pr, =5-2,44InV, (40)
3nech pakTop Vs paccunThIBACTCS U3 COOTHOIICHUS
V, =7,38-10%/ AP +1,3-10° /(API) (41)

CBsi3b BEpOSITHOCTH TMOPaKEHUs ¢ MPOOUT-PYyHKIHEH Prj ¢ BEposSTHOCTHIO
TOW WM MHOM CTETEeHU MOpa)xxeHHs ompenensercs no tadaume Ne 3 mpuiosxeHus
No 3 x Hacrosmemy PykoBoaCTBY o 0€3011aCHOCTH.

OIIeHKa pPaanycoB 30H MOPaAKCHUN

42. Jlns omnpeneneHus] 30H MOPAXKEHUSI MOXKET OBbITh CIEAYIOIIMM METO.,
KOTOPBIN COCTOUT B YHCIICHHOM PEIICHUH YPABHEHUS
K/(AP(r)—P*)=1(r)—1* (42)
npu4eM KOHCTaHThI Kk, P*, I* 3aBHCAT OT Xapakrepa 30HbI MOPaXEHUS U
onpenenstorca u3 tadmuubl Ne 4 npuioxenuss Ne 3 k HacrosmeMy PykoBoACTBY
o Oe3omacHocTH, a Gpynakuun P(r) u I(r) HaxomaaTcs mo cootHomeHusM (8) — (14)
COOTBETCTBEHHO.
43. Jlnsg oueHkW mnocinenctsuil B3ppiBOB TBC momyckaercss NMpUMEHSTH
(bopMyy JUIsl ONIPEAEIICHHS PauyCOB 30H MOPAXKECHHUS:
r =KW /(1+ (3180 /W)?)" (43)
rae ko3dduurent K ypoBHs pa3pylieHus 30aHUI onpeeseTcss COrjlacHO
tabnuie Ne 5 npunoxkenus Ne 3 k Hacrosimiemy PykoBoacTBy mo 0e30macHoOCTH, a
W - TpOTHIIOBBIN SKBUBAJICHT B3phIBa, ONPEAEIIIEMBbIN U3 COOTHOIICHUS:
w04 Mg,
0,9 4,5-10°
W=0,4/0,9 (8000,000- 4,6400E+7)/4,5-10°=3,6662E+4
7€ (; — TEMJIOTa CrOpaHus rasa.
44. Jlnga ompeneneHusi paauyca CMEpPTEIIBHOTO TOPaXEHUS YEIOBEKa B
cooTHoleHue (43) cienyer noAcTaBisaTh BennunHy K=3,8.
r = KWY3 /(1+ (3180 /W)?)V® (45)
r=3,8 (3,6662E+4)1/3/(1+(31800/3,6662E+4)2)1/6=126,080

(44)



IHpuaoxenue Ne 1

Kk PykoBoacTBy nmo 6e3onacHocTu

"MeToaMKa OLEHKHU MOCJIeICTBUII ABAPUITHBIX
B3PbIBOB TOILIMBHO-BO31YIIHbIX cMecei'

ot 31 maprta 2016 r. Ne 137

Cnmcok cokpameHui

B mactosimem PykoBOACTBE UCIOJNB3YIOTCSA — CleAylolipe OoO0O3HAuYeHUus W
COKpAILECHHUS:
BKIIP - BepxHuii KOHIEHTPAIMOHHBIN MPEIeNT pACHPOCTPAHEHHUS TIJIAMEHU;
HKIIP - Hr>kHUH KOHIIEHTPAILMOHHBIN MPEIeNT paCIPOCTPAHECHUS IJIAMEHU;
TBC - TOIUIMBHO-BO3/TyIITHASI CMECH;
Cop - CKOpPOCTh 3BYKa B BO3AyXe, M/C;
C, - KOHIIGHTPAIs TOPIoYero BerecTsa B oonaxe TBC, kr/m®;
C.; - cTexuoMeTpruyecKasi KOHIICHTPAIIKS BEIIECTBA B CMECH C BO3AYXOM, KT/M3;
E - sa¢dextusnsiii 3neprozanac TBC, [Ix;
I* - kordpuLieHT ypaBHEHUS;
| - umnynbe BosiHbBI JaBienus, [la-c;
|, - ummynse ¢azsl cxarus, [1a-c;
|. - umnynec assl pazpexenus, [la-c;
I+ - UMITyJIbC OTpa’KeHHOM BOJIHBI JaBieHus, [1a-c;
|;. - uMITyJIbC OTpaKEHHOU BOJIHBI pa3zpexenus, [la-c;
I - 6e3pa3MepHbIil UMITYJIBC (a3bl CKATHUS;
K - koadduienT ypaBHeHuUs;
K - kKO3 PHUIHEHT ypaBHEHUS;
Ki - mekpemMeHT 3aTyXxaHus;
K: - IeKkpeMeHT u3MEeHEeHUS TaBJICHHS B OTPAKECHHOM BOJTHE;
M. - Macca roprodero Bemiecta B obsiake TBC, ydyacTBytoiasi B CO3IaHUH MOPaKaroiux
(akTOpOB B3pHIBA, KT;
p - 6e3pazMepHOE JaBICHHE;
p* - K03 PpuUeHT ypaBHEHHUS,
AP - n30pITOUHOE NaBieHue, I1a;
AP, - ammnTy1a BOJHBI AaBieHus, [1a;
AP_ - amnuTya BosiHbI pa3pexenus, [1a;
AP\, - aMInmuTyia OTpa)KEHHOW BOJIHBI AaBieHus, [1a;
AP, - aMmmuTy1a OTpa)KeHHOM BOJIHBI pa3pexeHnus, [1a;
Po - atmocdepHoe naBiienue, [1a;
Py - 6e3pa3MepHOe JaBJICHHUE,
Pi1- mpoOUT-QyHKITHS TOBPEKICHUN CTEH MTPOMBITIUICHHBIX 37aHU;
P, - mpoOut-QyHKIMS pa3pyieHUs] TPOMBIIIICHHBIX 3/1aHHM;
Pr3 - mpoOuT-GyHKIUS ATUTEIHHOU MOTEPH JTHOIbMUA OPUSHTAIIMHN B MIPOCTPAHCTBE U (HJIN)
KOOPAWHAIMU JBUKEHUH (COCTOSIHUE HOKJIayHa);
P4 - mpobuT-pyHKIIMS pa3pbiBa 6apabaHHBIX MEPETIOHOK Y JIIOIEH;
Pis - mpoOuT-QyHKIMA 0TOpOCca JIt0Aei BOJTHOM JIaBJICHUS;
I - paccTosinue oT 1eHTpa obnaka TBC, m;
Ry - 6e3pa3zMepHoOe paccTosiHue oT 1eHTpa obsaka TBC;



Ryp - TOPOroBOE 3HAUEHHE BENNYHHBI Ry;

V, - CKOpPOCTh BUAUMOTO (PpOHTA IJIAMEHH, M/C;

W - TpotusnoBslii 3xkBuBasieHT B3pbiBa TBC, kr;

M - cpeaHssg Macca 4eJIOBEKA, KT;

qr - yZAelbHAs TEeIUIOTa cropanus rasa, Jx/kr;

t - Bpems npotuecca, c;

B - KOppeKTHPOBOYHBIN MapaMeTp, XapakTepusyromuii pyracusie cBoiictsa TBC;
Anap - IAPAMETPUYECKOE PACCTOSHHUE;

G - CTENIEHb PaCUIMPEHUS TPOAYKTOB CTOPAHHUS;

T+ - JUIATEIBHOCTH (ha3bl CXKATHS, C;

T. - ITUTEIBHOCTH (pa3bl pa3peskeHus, C;

Tr+ = JUIMTEIBHOCTD OTPA>KEHHOM BOJIHBI 1aBJICHUS, C;
Tr. - ITIUTEIbHOCTD OTPAKEHHOMN BOJIHBI pa3peKEeHUs, C



Ipuiaoxenue Ne 2

Kk PykoBoacTBy nmo 6e3onacHocTu

"MeToaMKa OLEHKHU MOCJIeICTBUII ABAPUITHBIX
B3PbIBOB TOILUIMBHO-BO3AYIIHbIX cMeceit'

ot 31 maprta 2016 r. Ne 137

Tele/IHLI u onmpeacacHusi

ABapus - pa3pyllieHHue COOPY>KEHUN U (MJIM) TEXHUYECKUX YCTPOUCTB, MPUMEHSEMbIX Ha
OIACHOM TIPOU3BOJICTBEHHOM OOBEKTE, HEKOHTPOJIUPYEMBIE B3pbIB MU (HMIJIM) BBHIOPOC
onacHbIX BewlecTB (cratbst | @enepanpHoro 3akoHa oT 21 uronst 1997 r. Ne 116-03 "O
MIPOMBITIUICHHON 0€30TTaCHOCTH OTACHBIX MMPOW3BOACTBEHHBIX 0OBEKTOR").

B3pbIB - HEKOHTPOJIMPYEMBI OBICTPONPOTEKAIOIUN MPOLIECC BBIIEICHUS SHEPIUH,
CBA3aHHBIM C (U3NYECKUM, XUMHUYECKHMM WIH (U3UKO-XUMHUYECKUM H3MEHEHUEM
COCTOSIHMSI BEILIECTBA, MPUBOASIINNA K PE3KOMY JTUHAMHYECKOMY MOBBIIIECHUIO JABJICHUS
WIM BO3HUKHOBEHHUIO YIApHON BOJIHBI, CONPOBOXKIAIOMIMICS 0Opa3oBaHUEM CKaTbIX
ra3oB, CIIOCOOHBIX MMPUBECTH K Pa3pyLIUTEIbHBIM MOCIEICTBUSM.

JeTronaums - pacrpoctpanenue B3pbiBa TBC, 00ycia0BIE€HHOE MPOXOKIECHUEM YIapHON
BOJIHBI CO CBEPX3BYKOBOM CKOPOCTBIO, oOOecneuMBaromield OBICTPYI0 XHMUYECKYIO
pEeaKLHmIo.

Hedaarpaums - nporiecc 1o3Bykooro ropenuss TBC, npu kotopoMm oOpazyercsi ObICTpPO
nepemeniaroniascs 30Ha (PpoHT) XuMHUECKUX npeBpaieHui. [lepenada sHepruu oT 30HbI
peakuuy B HANpaBJICHUM JBWXEHHS (POHTA IUIAMEHU MPOUCXOAUT 3a CYET
Terionepenay u 1udPys3uu.

YaapHasi BOJIHA - pacnpoCTPAHSIONIAACS CO CBEPX3BYKOBOWM CKOPOCTBIO B rase,
KUJKOCTH WJIM TBEPAOM TeJie TOHKas mepexoaHas o01acth (GpoHT), B KOTOpOH
IMPOUCXOUT PE3KOE YBEJIMYEHUE JaBJICHUS, IUIOTHOCTH WU CKOPOCTU JABJICHHS WIU
BO3HMKHOBEHHUIO YAApHOW BOJHBI, CONPOBOXAAIOUIUICA OOpa30BaHHEM CXKATHIX Ta30B,
CHOCOOHBIX MPUBECTH K Pa3pyLIUTEIbHBIM MOCIEICTBUSAM;



Ipuiaoxenue Ne 3

Kk PykoBoacTBy nmo 6e3onacHocTu

"MeToaMKa OLEHKHU MOCJIeICTBUII ABAPUITHBIX
B3PbIBOB TOILUIMBHO-BO3AYIIHbIX cMeceit'

ot 31 maprta 2016 r. Ne 137

Hcxoannie nanHsic:
XapaKTePUCTUKYU ropiovero pelliectsa ofnaka TBC
arperatoc coctoskie TBC
CpeilHAs KOHUEHTPAIHA TOPHOTCro Bewectsa b obnake TBC €
CTEXHOMETPUUCCKAS KOHUEHTPALIHS COPIGYETO BRILIECTBA € BO3NyXOM L
Macca TopIYCeTo BeieCTsa B obnake M,

YOefLHAS TETUOTA CTOPAHAS TOPIOICTO BEIUECTBA g, 4
HHPOPMALBI 06 OKPYKAKIUIEM MpocTpaHcTRe

o
Onpeaenenue apdexTHBHOIO 31eprosanaca TBC
E=MgupuC =C
HITH
E=MqC /CrpuC >C
TTpH pacteTe napaMeTpoB B3psina 0GNAKA, NEXAILETO HA NOBCPXHOCTH JEMITH,
BeTHyHHa e THBIOMO IHEProIANaca yABAHBAETCS

1

OmnpefleleHHe OXUNAEMOTO PEXHUMa B3PEIBHOIO PEBPALICHHS
Pacuer Geapasmepuore pacctoanua R, = R/(E/P )7

PacyeT napamMeTpH4ECKOID PACCTOAHMSE A = 1001{’0/.:‘5""J

DetoHauuns Hednarpauus

Onpedesenue ocnositix napamempos epsisa TBC (Geapazmepnuie dasaenie P u umnyase 1)
Tr—, sde

P, =(¥./C (0 — 1)/ON8,83/R, ~ 0,14/R )
O6naxo reteporenHoit TBC L= (VAo — /o) - 04a - Y/
QObnaxo razosoi TBC P =0,125/R +0,137/R2+ 0,023/R? | | 0C)(0,06/R +0,01/R} —0,0025/R?), rae
In(P)=-1,124 — 1,66In(R) + 0,26(In(R )}’ £, =0,022/R unu O = 7 115 ralopsix cMecedt; O = 4 fas rete-
In(7)=—3,4217 —0,898In(R ) — P_=0,271/h +0,62/A2+ 0,236/A! POTEHHLIX CMECEHt, TIPH 3TOM
--0,0096(In( & ))? 1.=0,047/% JHEPro3anac reTepereHHoR cMech
* HOMHeKaeTeq ha (0 — 1)/a

\ QnpeaeneHHe pa3sMEpHBIX BENMYHH /

AP = PP ul=1(PYF EA/C,

{

Onped 3 ABHBIX XAP pucmuk gzpsiea TBC
L
[apaMeTphl NaAA0IEH BOIHET TPH NETORALMH 06/1aKa razoBoi CMECH
{QaBieHNE, NMITYITHC M [UTMTEIEHOCTD (33 CHATHS W PaspeXCHIH)

In(AP P} = 0,259 — 2,058Ink + 0,26(InA)? u In(AP_/P) = —1,46 — 1,402InA + 0.079(Inh )
ln(lUstJE‘”) = 0,106 + 0,448InA — 0,026(InA) 1 ln(lOstJE‘”) =1,299 + 0,41 2InA — 0,079(InAp
In(Z,/E7) = —0,843 — 0,932tnA — 0,037(InA) u In(/_/E¥") = —0,873 — [,25Ink + 0,132(InA)?
Mopma nanaiclite i BOAHE ¢ ONTHCAHHEM (Al CKATHA M PaIpCKEHKR
AP, X)) = AP (sin(r{s - T, )T )/sin{—mT_ /T ))exp(—-K /1)

HexpeMeHT saryxanma K, = 0,889 — 0,356Ink + 0,105(Ink)?

1
[lapaMeTpLl OTpaXKetHOf BOILE (AaBNeHUE, MMNYHE H LINTERLHOCTS (ba3 CKATHS M PAIPEXEHHUS)
In(AP /P) = 1,264 —2,056InA, + 0,211(InA)  u In(AP_/P,) = 0,673 — 1,043Ink + 0,252(Inhy*
In(10°_ /%) = —0,109 + 0,983In) — 0,23(Ink)? 1 In(10"c, /£ = 1,265 + 0,857In) — 0,192(In)y
In(f,/E¥*) = —0,07 - 1,033in) + 0,045{InA)* u In(]_/£7) = —0,052 - 0,462In) — 0,27(lnA )
QopMa oTpakeHHON BOAHEI ¢ ONncaHHeM (had CxaTHa M paspeXeHus
AP(, N = AP (sin(n(t —,, )/t )/sin(—mx /T exp(—Ki/t,)

Hexpement saryxanna X, = 0,978 ~ 0,554In) + 0,26(InA)?

Ouenxa nopaxcawouezo soideiicmaeus

BepOosTHOCTE OBPEXAcHH i CTeH IPOMBILLIEHHMIX 3aHu} Pr, = 5 — 0,26InV|, rne ¥, = (17500/4.°)% + (290/1p>
BeposTHOCTb PA3pYLUIEHUH TPOMBILLIEHHBIX aialuit Pr, = 5 — 0,22InV,, rie ¥, = (40000/A PY'* + (460/0)"3
BepoATHOCTS AMMTEALHON MOTEPH YIPABAAEMOCTH ¥ tokelt Pr, = 5 — 5,74In¥,, tne ¥, = 4,2/5 + 1,3/7,

sgecs p=1+ AP/P,, i=I/(P,Am") .
BeposttHoets paspria GapaGaHHbIX NepencHok Pr, = —12,6 + 1,524InAP
BeponTHOCTE 0TGpoca Mionedl yraproit BonKolt Pr, = 5 — 2,44In¥, rae ¥, = 7,38 10°/AP + 1,3-10°/(APL

Puc. 1. Anroput™m pacuera nociencTBuil aBapuitHbIx B3pbIBOB TBC



Taoauna 1

K.]IaCCI/I(l)l/IKaHl/IH TroproYMX BEIIECCTB M0 CTCIICHH YYBCTBHUTCJIBHOCTH

Knacc 1 Kiacc 2 Knace 3 Kiracc 4
Oco00 4yBCTBUTEIILHBIC UyBCTBUTEIIEHBIC Cpenne- Crado-
BeIIECTEA BeIeCTEa YYBCTBHUTEIBHbIC YYBCTBHTEIILHBIC
BEIICCTBA BeIIECTBA
(Pasmep . . .
ETOHALIOHTOM (Pa31\fep JICTOHAIIMOHHON (Paslfep JICTOHAIIMOHHON (Pa31\fep JICTOHAITUOHHOM
o stueiiky ot 2 1o 10 cm) stueiiku ot 10 10 40 cm) stueliku 6onbie 40 cm)
STUCUKHU MEHEe 2 CM)
1 2 3 4 5 6 7 8
p p p p
Anetunien 1,1 | AkpuIoHUTpUI 0,67 | Aueranpaerun 0,56 | AMMmuak 0,42
Bununanerusiexn 1,03 | Akponenn 0,62 | Aueron 0,65 | benszon 0,88
Bonopon 2,73 | byran 1,04 | benusun 1 Jexan 1
Tl'unpazun 0,44 | byrunen 1 Bununierar 0,51 | JAu3TormimuBo 1
Wzonponwnautpar | 0,41 | Byraguen 1 Bunnnxnopun 0,42 | O-muxiop- 0,42
OeHzon
MerunaneTmiex 1,05 | 1,3-nenrannen 1 I'ekcan 1 Honexan 1
Hutpomeran 0,25 | IIpoman 1,05 | I'eneparopusiiraz | 0,38 | Kepocun 1
Oxwuch nponwiieda | 0,7 | Ipomnwien 1,04 | U3o0kTan 1 | Meran 1,14
OKHCh dTHIICHA 0,62 | Cepoyriiepon 0,32 | Merun-amuH 0,7 | MetunbeH3on 1
OTunHUTpar 0,3 | Oran 1,08 | MeTtunauerar 0,53 | MerunmepkanTan | 0,53
Ortniex 1,07 | MeTunOyTHIKETOH 0,79 | Metunxnopun 0,12
DTy 1 MetmmmponunkeroH | 0,76 | Hadbramua 0,91
JleMUTHIIOBBII 0,66 | MeTUIATWIKETOH 0,71 | Okwucs yriepona 0,23
a¢up
JIMBUHUIIOBBIN 0,77 | Okran 1 denon 0,92
adup
MeTni0y THIIOBBI# - [upugun 0,77 | XnopbOeHson 0,52
a¢hup
Hustunossiii a3¢up | 0,77 | CepoBonopon 0,34 | OTunbenzon 0,90
Jumzonpormnosenii | 0,82 | Merunoserii ciupt | 0,52 | JluxmopaTan 0,25
a¢up
OTUIIOBBINA CIUPT 0,62 | TpuxsuopaTan 0,14
[Tpormmnossrii ciupt | 0,69
AMMIIOBBIM CIUPT -
N300yTHIIOBHIIH 0,79
CIUPT
H3onponuioBslii 0,69
CIUPT
IMuknorekcan 1
Orundopmuar 0,46
OTUIXJIOPHT 0,43
CKMKEHHBIN 1
MIPUPOJHBIN ra3
Kymon 0,84
[Teunoii raz 0,09
uknonponax 1
OTHIIaMUH 0,8




Taoauma Ne 2

BKCHepTHaH Taﬁ.]'ll/ll[a AJIS OMPEACTICHUA PERKUMA B3PBIBHOI'O ITPEBPAICHUS

Knacc By OKpy’XalOIIEro MpOCTPaHCTBa
FOPIOYETO 1 | 2 | 3 | 4
BEILECTBA OsxuaeMblii 1Mana3oH CKOPOCTH B3PBIBHOTO NIPEBPAILEHHs
1 1 1 2 3
2 1 2 3 4
3 2 3 4 5
4 3 4 5 6

Ammocghepnoe oasnenue

‘AP_

T+

Puc. 2. XapakrepHblil npouib y1apHOU BOJHBI

6.
< i
S
E 2L
S 1
20,60 _ 3
d | L ;
0.2
o1l L 1

2 4 610 20 40 10" 2*10° 3*10°
/laenenue, klla
Puc. 3. P — | nuarpamma 17151 OLIEHKM YPOBHSI pa3pyIICHUS] TPOMBIIIJICHHBIX 3/JaHUMN:
1- rpaHuIla MUHUMAJTBHBIX Pa3pyIICHUI; 2 — TpaHUIA 3HAYUTEIBHBIX TTOBPEKICHUH; 3 —
paspyuenue 3aanuii (50 — 75% creH pa3pyiieHo)




10

10

10

be3pazmepnoe oasnenue p

-1

10

50%
90%

Onacuag 00J1acTh
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10 10
be3pazmepnuiit umnynoc i

Puc. 4. P — | amarpamMma ij1s1 SKCIipecc-oleHKH MopakeHus Jiroen ot B3pbia TBC

Tabauua Ne 3
CBs3b BEepOATHOCTH MOPAKEHHUS ¢ POOUT-(PYyHKIIHEH
P, % 0 1 2 3 4 5 6 7 8 9

0 2,67 2,95 3,12 3,25 3,38 3,45 3,52 3,99 3,66

10 3,72 3,77 3,82 3,86 3,92 3,96 4,01 4,05 4,08 4,12

20 4,16 4,19 4,23 4,26 4,29 4,33 4,36 4,39 4,42 4,45

30 4,48 4,50 4,53 4,56 4,59 4,61 4,64 4,67 4,69 4,72

40 4,75 4,77 4,80 4,82 4,85 4,87 4,90 4,92 4,95 4,97

50 5,00 5,03 5,05 5,08 5,10 513 5,15 5,18 5,20 5,23

60 5,25 5,28 5,31 5,33 5,36 5,39 5,41 5,44 5,47 5,50

70 5,52 5,95 5,58 5,61 5,64 5,67 5,71 5,74 5,77 5,81

80 5,84 5,88 5,92 5,95 5,99 6,04 6,08 6,13 6,18 6,23

90 6,28 6,34 6,41 6,48 6,55 6,64 6,75 6,88 7,05 7,33

99 7,33 7,37 | 7041 | 7,46 7,51 7,58 7,65 7,75 7,88 8,09
Taoauna Ne 4

KoHcTaHTBI 1J191 onipee/ieHHsl paanyCoOB 30H nopa:xenusi npu B3pbisax TBC

XapaKkTeprucTUKa JCHCTBHS YIapHOW BOJTHBI ‘ I* Tla-c ’ P*, Ila ’ K Ila%c ‘ R, m
Paspymienue 31anuii
[ToHBIX pa3pyIeHui 30aHuil 770 70100 886100 0,500
FpaHI/f)ua 00JIaCTH CHUIIbHBIX pa3pyIICHUI: 520 34500 541000 68,000
50-75% cTeH pa3pylieHO WM HaXxOOUTCS Ha IpaHu




pa3pyuieHus
I'pannna oOmacTH 3HAYUTEIBHBIX MOBPEXKICHUM: 233,000
MOBPEKICHHUE HEKOTOPBIX KOHCTPYKTHBHBIX 300 14600 119200
HJIEMEHTOB, HECYIINX HArpy3Ky
['panuiia 06;1acTH MUHUMAIIBHBIX TIOBPEKICHUMN: 1015,500
pa3pbIBBl HEKOTOPBIX COSMHECHUH, pacuJIieCHEHUE 100 3600 8950
KOHCTPYKIUI
[TomHOE pa3pylieHne OCTEKICHUS 0 7000 0 495,000
50% pa3pylieHre OCTEKJICHUs 0 2500 0 1535,500
10% u Gosee pa3pylIeHHUs] OCTEKICHHS 0 2000 0 1925,500
IlopasxeHHe OpraHoB JbIXaHUs HE3AUIUIICHHBIX JIIOIECH
50% BbDKHMBAaHUE 440 243000 1,44.10° 0
[Topor BBIKHBAHHA (Ipy MEHBIINX 3HAYCHHUSIX CMEPT. 100 65900 1.62.107 0
NOPAXEHMSI JIIOJIEH MaJIOBEPOSITHHI)
Tadoauua Ne 5
YpoBHM pa3pyuieHus 30aHUM
Kareropus XapakTepuCcTUKa TOBPESIKIACHUS H30krrotHoe Koaddunment Pamayc R, m
JIaBJICHUE K
HOBPEXKICHHS 3IIAHHS AP, xITa
A [TonHoe pa3pylieHue 31aHus >100 3,8 126,080
B Tspxenble TOBPEXKICHHUS, 3aHUE 20 5.6 185,802
TIOJJIEXKHUT CHOCY
C Cpennue nmoBpex1eHUsI, BO3MOKHO 28 9.6 318,517
BOCCTaHOBJICHUE 3aHUs
D Pa3pymienne OKOHHBIX TPOEMOB, 14 280 929,009
JIETKOCOPaChIBaEMBIX KOHCTPYKIIMIA ’
E YacTtuaHOoE pa3pymIeHHe OCTEKICHHUS <2,0 56 1858,017




