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BBEJAEHHUE

B Mertogmdeckux yKa3zaHUSX W3JIOKEHBI TPEOOBAHWS TIO BBITOJTHCHHUIO
KypCOBOM padOThI, LETbI0 KOTOPOW SBISETCA 3aKPEIUICHHE 3HAHUM MO JUCIUILIMHE
«Or1ieHKa pUCKa 1 MOJICIMPOBAHUE OMMACHBIX MPOIIECCOB B TEXHOC(hHEpe».

enpro n3yyeHus IUCHMILUIMHBI «OLIEHKAa pUCKa U MOJIEIMPOBAHHUE OIACHBIX
IPOLIECCOB B TeXHOC(hepe» sABIAETCS pa3BUTHE MPOPECCUOHATBHON KOMIETEHTHOCTH
obOyuaroruxcst B Ypd I'TIC MUYC Poccuu mpu pelieHurd BOIPOCOB B 00JacTH
oOecrieueHnss 0€30MACHOCTH TEXHOJIOIMYECKUX IMPOLIECCOB HAa OCHOBE OMPEEICHUS
PaCUETHBIX BEJIMYMH MOKAPHOTO PUCKA.

Jnsg  [OoCTHKEHWsT TIOCTaBJIEHHBIX LEJIeW MNPEAyCMAaTPUBACTCS PEIICHUE
CIEAYIOIINX OCHOBHBIX 3a/1a4:

— W3YYCHHE METOAUKU U IOPSAJKA ONPEICIICHUS PACUETHBIX BEJIUYNH
MOKapHOTO PUCKA Ha MPOU3BOJICTBEHHOM O0BEKTE;

— BbIPaOOTKA HABBIKOB MPOBEJICHUS aBTOMATU3UPOBAHHBIX PACUETOB
10 OIPENEIICHUIO NTAPAMETPOB PA3BUTHUSI M1OKAPOB3PBIBOOIIACHBIX aBaPUHNHBIX
CUTyallMii Ha MPOU3BOJACTBEHHOM OOBEKTE;

— (opMupoBaHHWE  MPAKTUYECKHMX  HABBIKOB W  yYMEHUU  TIO
MOJICTTMPOBAHUIO CUTyalldid, HAMNPABJICHHBIX HAa CHWXKEHHUE TOKAPHOU
ONACHOCTU TEXHOJIOTMYECKUX MPOLIECCOB.

KypcoBasi pabota siBnsieTCss BaKHBIM ITarloM B OCBOCHUU JUCHMIUIAHEL. [Ipu
€€ BBIIOJHCHUM CIIyLIATelb HMEET BO3MOXHOCTh IIPUMEHUTH I[IOJYy4YEHHBIE
TEOPETUYECKHUE 3HAHUS K PELICHUIO KOHKPETHOM MPAKTUYECKOU 3aJ1a4d, CBA3AHHOU C

OTNpENCICHUEM  HUHIUBUAYAIIBHOTO  TMOXKApPHOTO  pUCKa  JUIs paboTHUKA
MPOU3BOJICTBEHHOTO O0BEKTa (Jasiee — OOBEKT 3amwuThl) npu xpanenuu JIBXK B
PI'C.

B cootBerctBUU co crathelt 6 DenepanbHoro 3akoHa Ne 123-D3 «TexHu-
YeCKU perJaMeHT o TpeOoBaHMSIX ToKapHOW Oe3omacHocTuy» [1] mokapHas
0€30MacHOCTh O0BEKTA 3AIUTHl CUATAETCS 00ECIIEYCHHON NMPHU BBIMIOJHEHUH OJIHOTO
W3 CIEAYIOINX YCIIOBUM:

- B NOJIHOM OOBEME BBINOJHEHbI TPeOOBaHUS MOKApHOU 0€30MacHOCTH,
YCTAHOBJICHHbIE TEXHUYECKMMU pPErjaMEHTaMH, MPUHITBIMA B COOTBETCTBUM C
@®enepanbHbiM - 3aKOHOM N 184-03 «O TEXHHUYECKOM pErylIMpOBaHUW», W
TIOKaPHBIA PUCK HE MPEBBIIIACT TOMYyCTUMBIX 3HAYEHH, YCTAaHOBIICHHBIX [1];

- B TOJHOM 00bBEME BBINOJHEHbI TPeOOBaHUS MOXApHON 0e30macHOCTH,
YCTaHOBJICHHbIE TEXHUYECKHUMH pPErJIAMEHTAMH, HPUHATBIMH B COOTBETCTBUU C
@enepanbHbiM  3aKOHOM Ne  184-®3 «O TEXHHYECKOM pEryJupOBaHUU», U



HOPMATHUBHBIMU JOKYMEHTAMU TI0 MOXKapHOWU O€30MaCHOCTH.

Crartbs 93 [1] ycTaHaBiIMBaeT HOpMAaTUBHBIE 3HAUEHUS MTOKAPHOTO PUCKA IS
IPOU3BOJICTBEHHBIX 00BEKTOB. Tak, BeIMYMHA UHIMBUIYAIbHOTO MOKap- HOTO PUCKA
B 3/IaHUSIX, COOPYKEHHSIX U HA TEPPUTOPHSIX MPOU3BOACTBEHHBIX O0OBEKTOB HE JOJDKHA
MPEBBIIIATH OAHY MUJUIMOHHYIO B TO/I.

Jlis TpOM3BOACTBEHHBIX OOBEKTOB, Ha KOTOPBIX OOECIEYCHHE BEIMYUHBI
WHJUBUyaJIbHOTO TOKAPHOTO pUCKA OJAHOW MWUIMOHHOW B TOJ HEBO3MOXHO B
CBs3U CcO crnenupukol  (PYHKIMOHUPOBAHMUS  TEXHOJOTHYECKUX  IPOLIECCOB,
JOIYCKAETCSl YBEIMYECHUE WHAWBUAYAJIbHOTO II0)KAPHOTO PHUCKA 10 OJHOW Jiecs-
TUTBICAYHOU B TOA. IIpu 3TOM AOMKHBI OBITH NMPEAYCMOTPEHBI MEPHI IO O0YUYEHUIO
nepcoHajia JEHCTBUSAM IMpU TMOXape U MO COLMAIbHOM 3amure pabOTHUKOB,
KOMIIEHCHPYIOUIUE UX PaOd0Ty B YCIOBUSAX MOBBILIEHHOTO PHUCKA.

Heobxoaumo oTMmeTuth, uto ctaths 93 [1] periiaMmeHTHpyeT Takke HOpMa-
TUBHBIE BEJIMYMHBl HMHJWBHUAYAJIbHOTO U COLHUAIBHOIO TOKAapHBIX PHUCKOB B
pesynpraTe Bo3aelcTBUg O®II Ha mNpPOU3BOJACTBEHHOM OOBEKTE Ui JIIOACH,
HaXOJSIIUXCS B JKWJIOW 30HE, OOILECTBEHHO-IEIOBON 30HE WM 30HE pEKpealu-
OHHOT'O Ha3HayeHHs BOJMM3M 0o0bekTa. OAHAKO ISl BHIMOJIHEHUS KypCOBOTO MPOEKTa
UCIIOJIb30BaHUE YKAa3aHHbBIX BEJIMYMH HE IOTpeOyeTCs.

B cootBercTBUM ¢ ycTaHOBJIEHHOM cTathedt 94 [1] mociienoBaTenbHOCTHIO
OIICHKM TOXKApPHOTO pPHCKAa Ha MPOU3BOJACTBEHHOM OOBEKTE B XOJE BBITIOJHEHUS
KypPCOBOTI'O MPOEKTA CIIyIIaTeIb JOJKEH PEIIUTh CIEAYIOIINE 3a0a4H:

- ITPOU3BECTU aHAJIN3 NOKAPHOW OIMACHOCTH mpouecca xpaneHus JIBX B
PI'C;

- OTPEENIUTh YaCTOThI peAIU3allUU CIIEHAPUEB MOKaPOOIACHBIX CUTYaIIUM
st PI'C ¢ JIBX;

- paccuutaTh 3HaueHUs1 OPII 151 pa3nUUHbIX CLIIEHAPUEB €r0 Pa3BUTHSL;

- OIICHUTH nociencTBust Bo3aeiictBus ODII Ha paboTHHKa 00BEKTa
3aIlUTHI,

- BBIYUCIIUTh 3HAYCHUE WHIUBUAYAJIBHOTO TMOXXapHOTO PHUCKA JJis paboT-
HHKa 00BEKTA 3aIUThI;

- MIPOU3BECTH CPABHEHHE PACUETHOW BEJIMUUHBI MHIUBUIYATBLHOIO TTOXKap-
HOTO PHCKa C HOPMAaTUBHBIMU 3HAUYCHUSMH U CJIEJIaTh BHIBOJ] O COOTBETCTBUH OOBHEKTA
3aIUTH TPeOyeMOMY YPOBHIO MOXKapHOM 0€30MaCHOCTH.

AHaJIN3 MOKapHOU OMACHOCTH O0OBEKTA 3alIUThI IPEAYCMATPUBAET:

- aHaJu3 MOXKapHOM OMACHOCTH TEXHOJOTUYECKON Cpellbl U MapaMeTpoB
TEXHOJIOTUYECKHUX MPOLIECCOB HAa OOBEKTE;

- onpeereHre NepeyuHs MOXKapOONacHbIX aBapUMHBIX CUTyallMd W mapa-
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METPOB ISl KaKJIOI0 TEXHOJIOTUYECKOTr0 MpolLiecca;

- ONpENEIICHUE MEpEeYHs NPUYMH, BO3HUKHOBEHHE KOTOPBIX IO3BOJISET
XapaKTepU30BaTh CUTYAIlUI0 KaK MOKAPOOMACHYIO, JJISl KaXKJIO0r0 TEXHOJOTUYECKOTO
IpoLEeCca;

- MIOCTPOCHUE CIICHAPUEB BO3ZHUKHOBEHUS U Pa3BUTHS MOKAPOB, MOBIICK-
IIMX 32 CO0O0U rudenb JII0IEH.

B cratee 96 [1] mpeacrtaBiieHbl OOIIME YKazaHUS JJII OIEHKH IOKapHOTO
pHUCKa Ha MPOU3BOJACTBEHHBIX 00bEKTaX.

Jns omnpeneneHus 4acTOThl pealv3alyd MOXKapOOIMAacHbIX CUTyalluid Ha
00BEKTE UCIOIB3YyeTCsl MH(OpMaLIUS:

- 00 oTka3e 000pyAOBaHUS, UCTIOIB3YEMOTO Ha OOBEKTE;

- 0 MmapameTpax HaJIe)KHOCTHU UCTO0JIb3yeMOTO Ha 00BEKTE 000PYI0OBAHMUS;

- 00 OIMOOYHBIX IEUCTBUIX NMEPCOHAIA OOBEKTA;

- O  TUIPOMETEOPOJOTHYECKONM  OOCTaHOBKE U  reorpaduyecKkux
O0COOEHHOCTSIX MECTHOCTH B pailoHE pa3MeIleHUs 00bEKTa 3alUTHI.

Ounenka O®II, B3pbIBa IS pa3aUYHBIX CIEHAPUEB HMX  Pa3BUTHUS
OCYILIECTBJISIETCS HA OCHOBE COMOCTAaBJIEHUS HHQPOpPMAIMU O MOJICIUPOBAHUU
muHamMukn O®II Ha TeppuTopun O0OBEKTa 3allMTHl M MPUIETAIIEH K HeMy
TEPPUTOPUU u uHbOpMalMK O KPUTHUYECKUX JUIS KU3HU U 3J0pOBbS JIIOACH
3HAYEHUSAX OMACHBIX (PAKTOPOB aHATM3UPYEMBIX MOKapa, B3pPhIBA.

Ouenka nocnenacteuil BozaectBus O®PII, B3pbIBa Ha NrOAEH IS Pa3IMUHBIX
CLIEHApUEB pa3BUTHS IOXKAPOOIMACHBIX CUTyallUid MpeAycMaTpPUBAET ONPEACICHUE
YCJIIOBHOU BeposiTHOCTU nopakeHust arojend ODII, B3pbiBa.

Puck rubenu mroaeit B pesynbrare BozaeictBust ODII nomkeH onpenensThes ¢
ydeToM (PYHKIIMOHMPOBAHHUS CHUCTEM OOeCHedeHus IoXKapHOM 0e30MacHOCTH,
MMEIOIIHNXCS Ha 0OBEKTE 3aIUTHI.

JIns  ycnemrHoro BBITIOJIHEHUST KYpPCOBOM pabOThl HEOOXOAMMO TaKkKe
UCIIOJIb30BaTh «MeTOUKY OIpe/eieHNs PacUeTHBIX BEJIMYMH TI0XKAPHOTO pUCKa Ha
NPOU3BOJICTBEHHBIX OO0BEKTax» [2] u «llocoOue 1O oOmnpeneneHru0 pacyeTHBIX
BEJIMYMH MMOYKaPHOTO PUCKA JJIsl TPOU3BOICTBEHHBIX 00BEKTOBY [3], paspaboTaHHbIC B
pasBuTHe nojoxkenuin MeaepanbHoro 3akona Ne 123-D3

«TexHHYECKU periaMeHT o TpeOOBaHUIX MOKapHOH Oe3omacHoCcTH [1].



MNOPSA 0K BBINOJEHEHUE KYPCOBOM PABOThHI

KypcoBast paboTa BBINOJHICTCS KaXKIbIM CIIyIIaTEIEM CaMOCTOSTEILHO B
CTPOTOM COOTBETCTBUM CO CBOMM BapUaHTOM, COOTBETCTBYIOUIMM JABYM IOCIJIECIHUM
1dpam HoMepa 3a4eTHON KHUKKH.

KypcoBast paboTa 10/KHA COCTOSTh M3 PACUETHO-TIOSICHUTEIILHON 3alMCKA U
rpauIecKoi 4acTH — KapThl TIO’KAPHOTO PUCKA.

[losicHuTeNnbHAS 3aNTUCKa JOJIKHA COACPKATh!

Benenue;

HcxoaHble JaHHBIC,

Ornrcanne HHUIMUPYIOIIHNX MTOXKAPOOIIaCHBIE CUTYaIlMH COOBITUI U CLICHAPHUEB
BO3HUKHOBEHUS U PA3BUTHUS IMOYKAPOB, BICKYIIHUX 32 COOOM THOENb JIFOACH;

ITepedeHb MOKAPOONACHBIX CUTyaIlUi U CIICHAPUEB UX PA3BUTHS;

KonruecTBeHHYIO OIIEHKY MacChl TOPIOYMX BEIECTB, MOCTYIAOIIUX B
OKpY’Karollee MPOCTPAHCTBO B Pe3yJIbTaTe BOZHUKHOBEHUS MOKAPOOMACHBIX
CUTYyalUH;

Pe3ynbTaThl pacuera mnojei onacHbIX (pakKTOpPOB MOXkKapa,

OI11eHKY TOCJIEICTBUI BO3JICHCTBUS OMACHBIX (D)aKTOPOB MOXKapa Ha JII0JICH;

BrruncieHnue pacyeTHbIX BEJIMUUH TTOKAPHOTO PUCKA,

BruiBog;

[lepeueHb UCTIOIB3yEMOM JTUTEPATYPHI.

Hcxonnbie 1aHHBIC JIJ1s1 BHIMOIHEHUS pa0OThI MPEICTABICHBI B IPUIIOKEHUH 1.

[lepeuenb paccMaTpUBaEMbIX CIIEHAPUEB MPEICTABICH B MIPUIIOKEHUU 2.

O6pazenr opopMiteHUsI KypCOBOM paOOThI 3aMMUCKU MPUBEICH B IPUIIOKEHUH 3.

[Tpumep odopmieHus rpadUUecKO YacTH, MPEACTABICH B IPHIOKCHHH 4.



NCXOJAHbIE TAHHBIE
JJIA BBIITIOJIHEHUA KYPCOBOU PABOTBI

Hpunoxenne 1.

Tabmuna 1.1
DuU3MKO-XUMHYECKHE U MO0KAPOB3PbIBOONacHbIe cBoiicTBa JIBZK
" . IIpeanocaennss uudpa HoMepa 32a4eTHOM KHHKKHU
CXONHBIH fapaverp 0 wm 5 1w 6 2 wim 7 3umm 8 4w 9
Hanmenoanue JIBK I'excan Merunossiit | Meri- benson Merunpo-
CIUPT arerar WIKETOH
Xumuueckasi hopmyiia CgHy CH4,O C3HeO2 CsHs CsH100
M 86,177 32,04 74,08 78,11 86,13
tiun 68,74 64,9 57 80,1 103,3
Px 654,81 786.,9 933 873,68 808.,9
A 5,99517 7,3527 6,19017 5,61391 6,98913
B 1166,274 1660,454 1157,63 902,275 1870,4
Ca 223,661 245,818 219,726 178,099 2732
taen 23 6 -15 -11 6
CHkrp 1,24 6,98 3,15 1,43 1,55
= 45105 23839 19873 40576 33879
7
m 103102 | 259102 | 7,15-102 | 112:102 | 6,65-1072
Tabmuna 1.2
I'eomerpunueckune xapakrepucruku PI'C
. Hocaeansisi ungpa HoMepa 3a4eTHONH KHUKKH
Hcxonneiii napaverp 0 nau 5 1unau 6 2uam 7 3 uau 8 4 uam 9
Tuno PI'C PI'C-10 PI'C-25 PI'C-50 PI'C-75 PI'C-100
Vu 10 25 50 75 100
Lp 2,8 43 9,0 9,0 12,0
Dp 2,2 2,8 2,8 3,2 3,2
hix 2,0 2,6 2,6 3,0 3,0
Tab6muna 1.3
XapakTepucTHKH KeJie300eTOHHOro orpaxaeHusi PI'C u Bua nokpsITHS NJIOIAJAKH BHYTPH
OrpasKaIeHUus
. Mocnaennsia uupa Homepa 3a4eTHON KHMKKH
Hcxonnelii napamerp 0 nam 5 1u1m 6 2 niam 7 3 nau 8 4 nau 9
Bupg nokpertus
3eMJISTHOE 3eMJISTHOE OeToHHOE | OeTOHHOE | OETOHHOE
IUTOIIA KA
Lorp 6 9 12 12 14
Borp 5 6 7 8 10
Horp 0,5 0,7 0,8 1,0 1,0




Kaumaruueckue yYciaoBusa MeECTa PaCiioJOKCHUS 00beKTa 3allUThI

Tabnuua 1.4

Ipeanocaennss
nuppa Homepa
324eTHON KHILKKH Topox timax Qur Wo
0 ApXaHTenbCcK 34 0,03 4.8
1 AcTtpaxaHb 41 0,04 4.2
2 Bpsiack 38 0,16 45
3 Bonarorpan 43 0,05 6,7
4 Kanuaunrpan 37 0,10 54
5 Coun 39 0,12 3,9
6 MypmMmaHCK 33 0,08 5,4
7 OpenOypr 42 0,07 4.3
8 TroMeHp 38 0,14 3,4
9 Yena0MHCK 40 0,02 45
Tab6muna 1.5
Cgenenusi 0 padO0THUKE 00bEKTA 32U ThHI
Hocaennsisi uuppa nomepa | Yuciao padouux IIpoxo/KUTENHLHOCTD
324Ye€THOM KHUKKH JHel B HeJleJII0  |padoyeil CMEHBI B 1€Hb, 1 r
0wmu 5 4 5 12
1 i 6 5 6 15
2 unu 7 4 7 17
3w 8 5 5 17
4 v 9 4 6 20

Ilpumeuanue: pabouee MecTO paOOTHUKA OOBEKTA 3AIIUTHI PACIIONOKEHO BHE 3/1aHUS
(Ha OTKPBITOM NPOCTPAHCTBE)



IIpuio:kenue 2.
Ilepeyens paccMaTpuBaeMbIX ClleHAPHEB
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Jlornueckue nepeBbs codbiTui ipu pasrepmetusanuu PI'C ¢ JIBXK

Q.: — 9acrora paszrepmernzanuu PI'C ¢ mocnemyromum ucredenuem JIBXK B
npeiesax OrpaxIcHus;

Qurx — YCIIOBHAS BEPOSATHOCTH MTHOBEHHOT'O BoctuiameHeHus JIBXK;

Quocx — YCIIOBHAS BEPOATHOCTH Mocieaytomero Bocmiamenenus JIBXXK mpu
OTCYTCTBMM MTHOBEHHOTO BOCILUIAMEHEHUS,

Q.i — YCIOBHas BEpPOSTHOCTH CrOpaHHS C OOpa30BaHHEM M30BITOYHOTO
JaBJICHUs] TpU OOpa30BaHMM TOPIOYEro IMApOBO3AYIIHOIO OOJIaKa W €ro Ioclie-
JTYIOIINM BOCIIJIAMEHEHUH;

Qz0s.0m — YACTOTA BHEUTHETO BO3JICUCTBUS, TPUBOIAIETO K PeaTu3aiiiu
OTHEHHOTrO I11apa.

Cuenapuu 1, 6, 11 — nokanbHas (noaHas) pasrepmerusanus PI'C; MrHOBeHHOE
BOCIITAMEHEHHE alleTOHA, BBIXOSIIIET0 U3 00pa30BaBUIETOCs OTBEPCTHS; MOXKAP
MPOJIMBA B Mpeeiax Orpa)xIeHHOM MIOIAIKH.

Cuenapuu 2, 7, 12 — nokansHas (nonnHas) pazrepmerusanus PI'C;
MT'HOBEHHOT'O BOCIIJIAMEHEHHMSI alleTOHA, BHIXOSIIETO U3 00pa30BaBLIETOCS
OTBEPCTHSI, HE MPOU3OIILIO; MPOJIMB AIllETOHA B MPEEIAX OrPaXI€HHON IIOLIAIKY;
oOpa3oBaHKe B3PHIBOOIIACHOM 30HBI U €€ CTOPaHUE C 00Pa30BaHUEM BOJIHBI
M30BITOYHOTO JaBJIEHUS, OKap NPOJIMBA B IPEeaax IUIOIIAIKH.
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Cuenapuu 3, 8, 13 — nokanbHas (moaHas) pasrepmerusanus PI'C;
MT'HOBEHHOT'O BOCIIJIAMEHEHHMSI alleTOHA, BBIXOSIIETO U3 00pa30BaBIIErocs
OTBEPCTHUSI, HE MIPOU3OIILIO; MPOJIUB AlleTOHA B MPeEesiax OrpakICHHOM TUI0- IIa/IKU;
o0Opa3oBaHKe B3PHIBOOIIACHOM 30HBI U €€ CrOpaHue ¢ 00pa3oBaHUEM TOKapa-
BCIIBIIIKH, TIOKap MPOJIMBA B IIpeiesiaX IIIOIIAIKH.

Cuenapuu 4, 9, 14 — nokanbHas (moaHas) pasrepmerusanus PI'C;
MTHOBEHHOTO BOCILJIAMEHEHUS alle€TOHA, BHIXOJISIIETO U3 00pa30BaBLIETOCs
OTBEPCTHSI, HE MPOU3OIILIO; MPOJIMB AllETOHA B MPEEIaX OrPakI€HHON IIOIIAIKY;
00pa3oBaHKE B3pHIBOONIACHOM 30HBI HE MTPOU3OIILIO; OXKAP MPOJIMBA B Mpeeaax
TJIOILAKH.

Cuenapuu 5, 10, 15 — nokanbHas (nosnHas) pazrepmetusaius PI'C;
MTHOBEHHOTO BOCIIJIAMEHEHHUS alle€TOHA, BHIXOJISIIETO U3 00pa30BaBIIErOCs
OTBEPCTHS, HE MPOU3OIIIIO; IPOJIMB AIETOHA B MIPEAEIaX OrPAKICHHON IUIOAIKH;
MOCJEAYIOIIETO BOCIUIAMEHEHHUS allETOHA HE TIPOU30IILIO.

Cuenapuii 16 — Bo3zaeiictBue BHemHUX ODII; oOpazoBaHre OTHEHHOTO Iapa.
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IIpuioxkenue 3.
Oopasen opopmiiennst padoThI

COJIEP)KAHUE

1. BBenenue

2. HcxonHble TaHHBIC

2.1. OnpeneneHne MHUIMUPYIONINUX MOKapPOOIACHBIC CUTYAllMH COOBITUI 1
MIOCTPOCHHE CIIEHAPHEB BO3HUKHOBEHHS U Pa3BUTHS M0KAPOB, BICKYIIUX 3a COOOM
ru0enb JIoaeH

3. OmnpeneneHre EPEUHs MOXKAPOOTACHBIX CUTYAIIMH U CIICHAPUEB UX Pa3BUTHS

4, KonuyecTBeHHas OlLIEHKA MacChl TOPIOYMX BEIIECTB, MOCTYIAIOIINX B
OKpPYXKaroIlee ITPOCTPAHCTBO B PE3YJIBTATE BO3HUKHOBEHHUS I10KAPOONACHBIX
CUTYyalllui

S. [TocTpoenue mosieit onacHbIX (HakTOPOB TMOXKapa

5.1. Pacuer TemioBoro moToka /s mokapa mpojuBa rmpu Berpe 4,8 m/c
5.2. Bspsie TBC

5.3. Tloxap-Bcmbimka

6. OrneHka nmocyaeACTBUM BO3JEHCTBUS OMacHBIX (PAaKTOPOB MoKapa Ha JIFoAeH
6.1. Iloxxap mponuBa

6.2. BspeiB TBC

6.3. Iloxxap-Bcmbimka

7. BriunciieHne pacueTHbIX BETUYUH MTOKAapPHOTO PUCKa

7.1. TloTeHUMANbHBIN PUCK OT 00OPYIOBaHUSA 00BbEKTA

7.2. BeposSTHOCTh HAaXOXJICHUS JIFOJCH HA TEPPUTOPUH OOBEKTA

7.3. VBauBuayanbHbIN NOKApHBIM PUCK HA TEPPUTOPUHN OOBEKTA

8. BriBon

Q. JIutepatypa
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1. BBEJIEHHUE

CornacHo cratee 6 QenepanbHoro 3axkoHa Nel23-®3  «TexuHuueckuit
periiaMeHT O TpPeOOBAHUAX TOKAPHOW OE30macHOCTH», MOKApHYI0 0€30MacHOCTh
00BEKTa 3aIUTHl MOKHO CYHUTATh 00ECIIEUEHHOM, €CJIM B ITOJTHOM O0OBEME BBHIITOJIHEHEI
TpeOOBaHUS MOKapHOM 0€e30I1aCHOCTH, YCTaHOBJICHHBIC TEXHUYECCKUMU
periamMeHTaMH, TPUHATBIMH B cooTBeTcTBUM ¢ DenepanbHbiM  3aKkoHOM  «O
TEXHUYECKOM PETYJIUPOBAaHUW», W IOXKAPHBIK PHUCK HE IMPEBBIIIACT JOMYCTUMBIX
3HAUYCHUM.

Takum 00pa3om, 1Jig MPOBEPKH 00ECTICUCHUS TTOKapHOU 0€30MacCHOCTH
HEO00XO0JIUMO MPOBECTH PacUeT U OLEHKY MOXKapHOTO pucka. Eciiu BennunHa
MOKApPHOTO PUCKA HE MPEBBICUT HOPMATUBHOE 3HAYEHUE, TO MOXKapHas 0€30MacHOCTh
o0bekTa cunutaercs odecrieueHHOU. Eciu puck okakeTcss CBEpXHOPMATUBHBIM,
HE00X0IMMO OyieT pa3padaTsiBaTh JOMOJHUTEIBHBIC TPOTHBOIIOKAPHBIC
MEPOIPUSITHS IO CHUKECHUIO €TO BEJIUYUHBI.

Ieab padoThl — onpeicICHUE BETNYNH MTOKAPHOTO PHCKA JIJIs1 00bEKTa
3allIUThl, CPABHEHUE UX C HOPMATUBHBIMU 3HAYEHUSIMU U, IPU HEOOXOIUMOCTH,
pa3paboTKa AOMOTHUTEIBHBIX MPOTHUBOMOXKAPHBIX MEPOTIPUSITHIA.

JIns moCcTHXKEHMS MOCTABJICHHOM L[ETA PEIICHBI CICAYIONIME 3a0a4M:

1) mpoBeieH aHaIN3 TTOKAPHOM OMACHOCTH 00BEKTA, BRISIBJICHBI HanboJiee
HeOJIaronpusTHBIC CIICHAPUH BOSHUKHOBEHUS U PA3BUTHS IMOKAPOOITACHBIX CUTYAIIUM;

2) BBIOpaHBI METOIbI MPOTHO3a HEOJATONMPUSTHBIX MOCIEACTBUM IPU aBaAPHSIX;

3) nmpoBeJieH MPOTHO3 HEOIATONPHUATHBIX MOCIICACTBUN U OIlEHKAa OMTAaCHOCTH
JUTSL JIFOJICH

4) paccuuTaHbl 3HAYEHUS MMOKAPHOTO PUCKA.

MeTtoab! ucciaenoBanusi. Pacuer BeIMUMHBI TOKAPHOTO PUCKA MPOBOIUIICS B
COOTBETCTBHHM C MOPSJKOM, ONIPEAEIECHHBIM NTOCTaHOBIeHUEM [IpaBuTensctBa PO «O
MOPSAKE MPOBEJICHHS PACUETOB MO OLEHKE MOXKAPHOTO pUCKay» [2], O allropuT™Mam,
M3JI0’KEHHBIM B METOJIUKE [3].

12



2. UCXOJHBIE JAHHBIE

Pu3NKO-XMMHUYECKHUE U M0KAPOB3PbIBOONIacHbIe cBoMcTBa JIBK

HanmenoBanue JIBXK Bbensun AM-93
M 78,11
tkun 80,1
05 873,68
A 5,61391
B 902,275
Ca 178,099
tecn -11
CHKIp 1,43
= 40576
m/ 11,2-102
I'eomeTpuueckue xapakrepuctuku PI'C
Tun PI'C PI'C-50
VH 50
Lp 9,0
Dp 2,8
hox 2,6

XapakTepuCTHKH xKey1e300eTOHHOro orpaxkaeHus PI'C u Bua nokpoiTus

IUIOLIA/IKM BHYTPH OTPasKIeHUs

Bun nokpeitus

O0eToHHOE
TUTOTIAIKT
Lorp 12
Borp 10
Horp 0,8

KaumaTndeckue yYdiaoBusi MECTa PaClOJIOKCHU S o0beKTa 3alllUThI

Topon tmax Quir w0
ApXaHTrenbCcK 34 0,03 4.8
Cgenenusi 0 padboTHHKEe 00bEKTA 3aIUTHI
Yucno padboyux qHei B IIpoxo/KUTEJIbHOCTH r
HeeJII0 padoueii cMeHbI B JIeHb, 4
4 5 22,5
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Pucynok 1. Cxema pa3menieHus pe3epByapa

2.1. Onpenenenne HHUIUMPYIOUIUX MOKAPOONACHbIE CUTYAIMH COOBITHIA
U MOCTPOEHHE ClieHAPHeB BOBHUKHOBEHNSI M PA3BUTHA MOKAPOB, BJEKYIIUX 32
c000ii rudeJb JI0aei

Jns  mocTpoeHuss MHOXKECTBA CLEHAPUEB BO3HUKHOBEHHMS W Pa3BUTHS
MOKAPOOIACHBIX CUTYAllM HAa pacCcMaTpuBaeMOM OOBEKTE ObLI MCIOJIb30BAH METO/]
JIOTUYECKUX JepeBbeB coObITHM. IlocTpoeHHne JIOrMYecKUX JIepEBbEB COOBITHIA,
JeXalUX B OCHOBE OIEHKM IOXKapHOTO pHUCKa JJIsi paccCMaTpUBAEMOIo OOBEKTa,
OCYILECTBIISUIOCH UCXOAA U3 CIEAYIOIINX IPEATIOCHUIOK.

1. B xauecTBE MHUIMMPYIOIMX ITOKAPOOIIACHBIE CUTYALIMHU U NIOKAapbl Ha
00BEKTE pacCMaTPUBAIOTCS CIAEAYIOLINE COOBITHUSA:

- pazrepMeTu3alnus pe3epByapoB ¢ 00pa3oBaHHEM IMIPOJIMBA B 00OBAJIOBaHUH,
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- IOJIHOE pa3pyllieHHuEe pe3epByapoB ¢ 00pa30BaHUEM MPOIMBA B 00BAIOBAHUU
U TIEPEJIMBOM YaCTH >KUJIKOCTH 3a MpeIesibl 00BAIOBaHUA,

2. [IpunuMaetcs, 4To ciaydyau pazrepMeTH3aluu pe3epByapa,
XapaKTEPHU3YIOMIMECS €r0 MOJHBIM Pa3pyLIEHUEM, OTHOCATCA K KBa3UMIHOBEHHOMY
pa3pylLIeHHIO pe3epByapa (pacmaj pe3epByapa Ha MpUOIU3UTEIHHO PaBHBIE MO
pa3Mepy 4acTy B TE€YEHUE CEKYyHJ WM JoJiel cekyHn). st 3Tux cirydaeB
MIPUHUMAETCS, YTO IPOUCXOIUT MEPENUB YaCTU XPAHUMOTO B pe3epByape NpoayKTa
yepe3 00BaJIOBaHUE.

3. Peanuzanusi THUIIMUPYIOIIMX MOKAPOOIACHBIE CUTYallMd COOBITU,
CBSI3aHHBIX C pa3repMeTH3alUe pe3epByapoB U TPyOONPOBOIOB, IPUBOJIUT K
o0Opa30BaHMIO MPOJIMBA B IIpejierax 00BaJOBAaHUs, a B ClIydae MOJHOTO pa3pyLICHUS
pe3epByapa TaKkKe U K NPOJIUBY BHE OOBAJIOBAHUS.

4. Ilpu MrTHOBEHHOM BOCIVIAMEHEHHUH BBILIEAIETO TOPIOYEro NPOAYKTa
BO3HMKAET MOKap MPOJIUBA.

5. IIpu OTCYTCTBMM MIHOBEHHOT'O BOCIIAMEHEHHSI BBILLIEIIETO TOPHOYETO
IPOAYKTa IPOUCXOUT UCIIAPEHHUE )KUJIKOCTH € TIOBEPXHOCTHU IIPOJIUBA C
BO3MOKHOCTBIO 00pa30BaHMsI B3PbIBOOIIACHOTO MMAPOBO3AYIIHOTIO 00IaKa.
[Ipuaumaetcs, uro nucnapenue JIBXK ¢ noBepxHoCTH NpoJMBa IMIPUBOIUT K
00pa30BaHUIO B3PHIBOOIMIACHOTO MapOBO3AYIIHOTO 00JaKka TOJBKO B Cilydae Oe3BeTpus
(wrruns).

6. [Tocnmenyromiee BOCINIAMEHEHNE, €CIIA OTCYTCTBYET MTHOBEHHOE
BOCIIJIaMEHEHHE, TPUBOJUT K B3phIBY 00pa30BaBLIETOCs MAPOBO3AYIIHOTO 00JaKa Win
€ro CrOpPaHUI0 B peXXUME NoKapa-BeIbIKU. [locmenyromiee BocilaMeHEHHE MTPU
YCJIOBUU OTCYTCTBUS MTHOBEHHOTO BOCILUIAMEHEHUS U HAJIMYMU BETPA MPUBOIUT K
no>kapy MnpoJinBa.
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3. ONPEJEJIEHUE MEPEYHS MTOKAPOOINACHBIX CUTYAIIUHI U
CHHEHAPHUEB UX PAZBUTUA

YacroTa peanu3aluy HHULMUPYIOLIMX IOKAapPOONACHbIE CUTYallUH COOBITUH Ha
000pyOBaHMHM, YaCTOTbl YTE€YEK W3 TEXHOJOTHYECKHX TpPyOONpPOBOJOB —
MPUHUMAIUCh B COOTBETCTBUU C MpuioxkeHueM 1 metoauku [3] u mpunoxeHuem 2
[4].

IHoxap npoausa
Bapuanr 1.

VYcioBHasg BEpOSATHOCTh BO3HUKHOBEeHUA: P=0,035.
YacToTa BOBHUKHOBCHUS: Q=QaB.C.-P=5-10'4-O,O.°>5=1,75-10'5 rog .
Bapuanr 2.

YcnoBHasa BCPOATHOCTH BOBHUKHOBCHHU A
P=(1-0,035)-0,036-(1-0,03)=0,0336978.

YacToTa BOBHMKHOBEHHUS: Q=QaB.C.-P=5-10'4-O,O.°>.°>6978=1,685-10'5 rom .

B3peis TBC

Y cnoBHAsI BEPOSITHOCTh BOSHUKHOBEHUSA:
P =(1-0035)-0036-003-0,24 = 0,00025013.

Yacrora Bo3HUKHOBeHHS: Q = Q. - P = 5-107%-0,00025013 = 1,251 - 10~ rox™".

Hoxap-Benbimka

YcnoBHas BCPOATHOCTb BO3BHUKHOBCHHU A

P = (I-0,035)-0,036-0,03- (1 —0,24) = 0,00079207.
Yacrora Bo3uukHOBeHUs: Q = Q.. - P = 5-1077 - 0,00079207 = 3,96 - 10~ rox™".
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FazrepmeTnaaunAa

25 Mm
Q=510"rog™
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OnacHele GakTopkl
no¥apa oTCYTCTEYIT
P = 0,93026
@ =4651-10" rog™

OCMeayiolLes
BOCMNAMEHEHUE

P = 0,036

MNo#ap nponvea
P = 0,0336978

Q =1,68510™ rog™
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BbpazoeaHWe obnaka
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JaENeHnA
P =024
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¥

MNoxap-ecneIWKa
P = 0,00079207
Q=396-107 rog?

Bapele TBC
P = 0,000250
Q=1251-107°

iy

MNoxap nponuea
13
rog™

P = 0,035
Q=17510" rog™

JlepeBo coOBITUI Pa3BUTHSI MOKAPOB3PHIBOOIIACHBIX CUTYyAITUI

Hepeqeﬁb noaACcapoonacHsvlx cumyauuﬁ Uu cyenapues ux paseunus

Haumenosaunue

MOApPOOIMACHOM CUTYalluM | IOXAPOOIMACHOW CUTYyalluu

Cuenapuii pa3BuTus

Yacrora
BO3HUKHOBEHHUS, TOJ

1

PazrepmeTuzanus 25 Mmm [To>xxap niponvBa 1,75-107°
Pasrepmerusarus 25 MM Bspeis TBC 1,251-1077
Pazrepmerusanus 25 mm [Toxap-Benblka 3,96 - 1077
Pazrepmeruzanus 25 mm [Toxap nposnuBa 1,685-107°
Paspymienue [Tosap mposuBa 1,6-107°

Paspyiienue Bspeis TBC 2,765 -1078
Pazpymienune [Toxap-Bcnblika 1,843-1078
Paspyiienue [Toxap mposuBa 1,49 -10°°
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4, KOJIMYECTBEHHAS OHEHKA MACCHI I'OPIOYUX BEHIECTB,
HOCTYITAIOIIUX B OKPYXAIOIEE TIPOCTPAHCTBO B PE3YJIBTATE
BO3HUKHOBEHUS MTOKAPOONACHBIX CUTYAIIUM

4.1. Pa3srepmerusanmusi 25 Mm

YacToTa BO3HUKHOBeHuUs: 5-107™ roma !.
OOBEeMHBIN pacxol UCTCUCHUS KUIKOCTHU

Q, =wnd*/4-\[2gH,=0,7-1-25>-10/4-,/2-9,81-2,8=0,0025 m%/c.

MaccoBrIit pacxona UCTCUCHHUA X KUAKOCTH:
G,=Q,p, =0,0025-745=1,897 kr/c.

Bpewms ucniapeHus 10 MOsBICHUS UCTOYHUKA 3axuranus: 3600 cek.
OO0beM BbUIMBILIEHCS )KUIKOCTH:
V,=0,0025-3600=0,0025-3600=9,169 m>.

MakcumanbHas Iiomaab ImpoJinBa AJid JaHHOI'O o0beMa KHUIOKOCTH.

F=fp-V,=20-9,169=183.4 v°.

[Tmomaas mposiMBa orpaHUYUBaeTCs 0OBajoBaHUEM | coctaBisieT /20,1 M2
Macca BpUIMBIIEHCS )KUIKOCTH:
mXZV)K-pm=9,169-74526830,5 KT.

JlaBiieHHe HaCBIIIEHHBIX TapoB npu Temieparype 34 °C cocrasnser Py=36,565 kl1a.
NHTEeHCUBHOCTH UCTIAPEHUS C IOBEPXHOCTH MPOJIUBA!

W=10°n-vVM-Py=10°-1-,/95,3-36,565=3,57-10" kr/(c-M?).

Macca 00pa3oBaBIIMXCS MAPOB:
m,=W-F;-3600=3,57-10-120,1-3600=154,3 xr.

4.2. Pa3spymeHue

YacToTa BO3HUKHOBeHHUS: 8107 rox L.
O0beM BBUIMBIICHCS KUIKOCTH TPUHUMAETCS paBHBIM 00beMy eMKocTH: V., =50 M°,
Nwmeetcs ooBanoanue. [Ipu BricoTe ¢T010a )XKUAKOCTH 2,8 M U BBICOTE OOBaJIOBaHUs
(orpaxkaenus) 0,8 M 0JIsI )KUIKOCTH, TIEPEITUBIIEHCS Yepe3 00BaIOBAaHNE, COCTABUT
041.
MakcumanbHas mionaab NpoJiuBa AJis JaHHOTO 00beMa KUIKOCTH:

Frepems. = Vi 0,41-5=50 M*-0,41-20=410 m>.

18



HJ'IOHIE[I[B IIpoJimBa COCTABJICT CYMMY ILIIOIIa I O6BaJIOBaHI/IH H I10IIaau 1nepejiBa:
F11=F o5 +Frepemms. =120,1+410=530,1 M2

Macca BbUIMBIIENCS KUJIKOCTU:

m,=V,-p. =50-745=37250 xr.

BpeMs ucniapenus 10 nosiBiI€HUS UCTOYHUKA 3axuranus: 3600 c.
JlaBiieHMe HACBIIIEHHBIX TapoB Npu Temiieparype 34 °C cocrasisier Py=36,565 lla.
MHTEeHCUBHOCTH HCTIAPEHUS C TIOBEPXHOCTH MTPOJIUBA!

W=10"°1-+v/M-Py=10°-1-,/95,3-36,565=3,57-10 kr/(c-M?).

Macca 00pa3oBaBIIMXCS APOB:
m,=W-Fp;-3600=3,57-10*-530,1-3600=681,2 kr.
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5. MOCTPOEHUE MOJIEA OIACHBIX ®PAKTOPOB ITOXKAPA

5.1.  Pacuer TenmjoBOro noToka JJif moxkapa npoJusa npu serpe 4,8 m/c

Huxe npuBeieH pacyeT TemI0BOro MOTOKA JJIsi TOUKH, PACIIOIOKEHHOM Ha
pacctostHuM 19,9 M OT Kpas mposuBa (Kpas IUIOaau MoXxapa) ¢ oABETPEHHON
CTOpPOHBI OT OYara rnoxapa (3HaueHusl TEIIOBOTO MOTOKA JIsl TOYEK, PACTION0KEHHBIX
C HaBETPEHHOM CTOPOHKI OT OYara mokapa, IPUHUMAIOTCS PaBHBIMHU
COOTBETCTBYIOIINM 3HAYCHUSM TIPH IITHJTIC).

[Tmomane noxapa: Fp=120,1 m>.

OddexkTuBHBIN TuaMeTp NpoiarBa (MIOMIAAN MoXKapa):

I e S ST
~|Fpr 1200w M

[TapameTp usx:

Wo 4,8
U= = =2,
g 3\/0,0593-942;-12,4
P ’

[Ipn u«>1 npuHUMaeTcs:
cosE)=u§<0’5=3,75'O’5 =0,517;

sinf=y 1-c0s20=_|1-0,517°=0,856.

JlnmiHa rutameHu:

C A\ 0.059 0,67
m 9
L=55-d- ( ) u?1=55.12,4- (1 > 4) 3,75%21=24.6 M.

p,/ed 9.81-12,

Paccrosine oT reoMeTpuuecKoro meHTpa MpoauBa 10 00JIy4aeMoro 00bheKTa:
X=r+0,5-d=19,9+0,5-12,4=26,1 m.

PacueTHbIC BeTMUMHBI:

2L 2246
=TT
2X 226,

=d T 124 P
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A= a2+ (b+1)2-2a(b+1)-sinf =

= /3,982 + (4,22 + 1)2—2-3,98- (4,22 + 1) - 0,856 = 2,74;

B=+a’+(b—-1)>—2a(b—1)-sinf =

= \]3, 98 + (422 —1)2—2-3,98- (4,22 — 1) - 0,856 = 2,06;

C=+\I1+4{b>=1) cos’d = Jz + (4,222 =1)-0,517° = 2,34;

dakTop 00JIYy4EeHHOCTH ISl BEPTUKAIBHOM IUTOIIAIKH:

1 24+(b+1)?=2-b-(I+a-sinb
F, =-- —E~arctanD+E~a+(+) (+asm)><
|4 A-B
a-b—F?-sinf

T
2.
) + arctan (F Sme)]} =
F-C F-C

2 2_5.40. .
_ 1, {_2’51 . arctan(0,79) + 2,51 - [3,98 +(4,22+41)2=2-4,22-(1+3,98-0,856) x
T 2,74-2,06

2,74-0,79 0,517 3,98-4,22—4,1°-0,856 4,170,856
X arctan + - |arctan + arctan =
2,06 2,34 4,1-2,34 4,1-2,34

= 0,226.

A-D cos@
X arctan (—) + —
B c

- larctan (

CDaKTop 06J1yquHOCTI/I U1 ropI/I30HTaJ1L.Hoﬁ TUIOIIAJIKH:
1 1 sin@ a-b—F?-sin@ F?.sin@
FH =-—- {arctan (—) +—"- [arctan (—) + arctan( )] —
T D C F-C F-C

. [a2+(b+1)2_2.b.(]+a-sin0)] . arctan (ﬂ)} _
B

A-B
1 1 0,856 3,98-4,22—4,1°-0,856 4,1°-0,856
= —-jarctan|— ) + — - |arctan + arctan —
T 0,79 2,34 4,1-2,34 4,1-2,34
3,98%+(4,22+1)2—2-4,22-(1+3,98-0,856) arct (2,74-0,79) _
2,74-2,06 2,06 -
= 0,401.

VYoot k03hHUIMEHT 00TyIeHHOCTH:

F, = /Fg +F = \/ 0,226° + 0,401° = 0,46.

Koaddumment nponyckanus arMmochepsi:
T =exp (—7- 1074 (X =05 d)) = exp (—7- 107 (26,1 — 0,5 - 12,4)) = 0,986.

CpenHenoBepXHOCTHAS MHTEHCUBHOCTD TETUIOBOTO M3TYYCHHS IJIAMEHHU MPUHUMACTCSI
no Tabmurie 113.4 [3] w npu d = 12,4 m coctaBmnsieT 56,9 kBt/M?2.
MHTEHCUBHOCTD TETUIOBOTO M3TYYCHHS:

q=Ef - F,-1=1569-046-0986 = 25,82 kBr/m>.
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AHanoruyHeIM 00pa3oM OBLIU MOJYYEHbI BEJIMYMHBI TUIOTHOCTH TEIJIOBOTO MOTOKA Ha
Pa3IUYHBIX PACCTOSHUAX OT Kpasi MpoivBa (Kpast IUIOMIAIU MoKapa).

5.2. BspsiB TBC

bensun AMN-93 (3umuumit) (I'OCT 2084-67) mno creneHu CBoOeH
YYBCTBUTEJIHHOCTH K BO30YKICHHIO B3PBIBHBIX MPOIIECCOB OTHOCUTCH K Kiaccy 3 ([3],
tabxn. I13.1).

Kiacc 3arpomoxaennoctu npoctpanctsa — Il - cpegHe 3arpomoskieHHOe
MIPOCTPAHCTBO.

OxuaeMblii pexxuM cropanusi odsaka — 4.

VY nenpHOE SHEPTOBBIICTICHUE:

Eyy=Eyg-B =441 =44 MJIx.

Macca roprodero BeHIECTBa, COAEprKallerocs B 00Jlake, ¢ KOHLEHTpauuen
MEXIy HIKHMM M BEPXHUM KOHIEHTPALMOHHBIMU IpEAEIaMHU pPaclpOCTPAHEHUS
IJITAMEHMU:

Mr=m,-Z =154,3-0,1 = 15,434 kr.

D¢ deKxTUBHBIN HEpPro3anac roprouei CMecH:
E =My Eyy= 1543444 M]Ix = 679,09 M]Ix.

[Ipu pacuere mnapaMeTpoB cropaHusi oOJiaka, pacloJOXKEHHOrO0 Ha
MOBEPXHOCTH 3€MJIU, BEIMYHMHA 3(PPEKTUBHOIO SHEPro3anaca yaBauBaeTCs:
E =679,09-2=1358,19 M/Ix.

Bunumasi ckopocTs (hpoHTa MJIaMEHU:
u=43-M"0=43.154,3"5 =996 wm/c.

CkopocTh (poHTa MJIAMEHH NPUHUMAETCS MAKCHUMalbHOW MJig JaHHOTO
pexxumMa cropanust oonaka: u = 200 m/c.
Huxe npuBeneH pacueT 30bITOYHOTO IaBJICHUS B3phIBA U UMITYJIbCa (ha3bl
CKaTus JIJIs1 TOUYKH, PACIOJIOKEHHON Ha pacCTOSHUM 22,5 M OT IIEHTpa o0Jj1aka.
bespa3zmepHoe paccTosiHUE:
R 22,5

T (E/P)3 T (1358,19- 10°/101000)1/3

Ry

)

N30b1TOUHOE TaBJICHHUE B3PHIBA:
4P = u? (a — ]) (0,83 0,]4) P -
—\c? o R, RZ) "7

22




_ (27 (7_1> 053 012\ 101000 = 2.159- 10° 1
-~ \340° 7 0,95 0,952 -7 &

be3pazmMepHbIi UMITYJIbC:

0,06 001 0,0025
Ly=W-(I—04-W)- =

R, "R R
0,06 0,01 00025

tooa T 7 ) = 0,029
0,95 0,952 0,95
_u o- 1 _ 200 7—1
C, o 340 7

=0,504- (1 —04-0,504) - <

= 0,504.

Nmrynbe ¢azbl cxaTus:
LB E' 002910100077 - (1358,19 - 10°)!/°
C, B 340

It =

= 203,7 Ila - c.

AHaJIOTUYHBIM 00pa30M OBLITH TOJTYYCHBI BETUIMHBI H30BITOYHOTO JABICHUS U
UMITyJTbca (pa3bl CKaTUS BOJIHBI JIaBJICHWS HA Pa3IMUHBIX PACCTOSHUSX OT IICHTpA
o0Jtaka.

5.3. Tlo:xkap-Bcnbllka

[TnotHOCTH apoB JIBXK npu pacuetHoi temneparype 34 °C cocraBisier
p, = 3,78 xr/m>.

Pannyc 30HBI, OrpaHMYHUBAIOIICH 001aCTh KOHIICHTPAIUM, TTPEBIIIAIOIINX
HUKHUN KOHIIEHTPAIIMOHHBIN TpeJies pacrpocTpanenus miamenu (nanee - HKIIP),
COCTABJISIET:

m, )0'33 ( 1543 \"
=78-

RHKHP = 7,8 : ( m) = 25,7 M.

Pn * Crrrp

BricoTa 30HBIL

m 0,33
7 =026 - - n = 0,26 -
e = 0,20 (Pn : CHKHP> 0,26 (

1543 \?%
—) = 0,86 M.
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6. OLIEHKA IOCJIEACTBUM BO3JIEMCTBHUS OITACHBIX ®AKTOPOB
MMOKAPA HA JIOJEN

6.1. Iloxap npoJinBa

Pacyer ycI0BHOW BepOSITHOCTH TOPAYKEHUSI YeJIOBEKAa TeIJIOBBIM
U3JIy4YeHHeM noskapa npu serpe 4,8 m/c.

Huxe nmpuBeieH pacyeT yCJI0BHON BEPOSATHOCTU MOPAKEHUS YETIOBEKa IS
TOYKH, PACITOJIOKEHHOM Ha paccTosHUU I'=19,9 M oT Kpas nposmBa (Kpas IUIOIIa I
no>kapa) ¢ MOJABETPEHHOW CTOPOHBI OT O4Yara rnoxapa (yCciIOBHbIE BEPOATHOCTH
NOPAXKEHUS ISl TOUEK, PACTIONI0KEHHBIX C HABETPEHHOM CTOPOHBI OT 0Yara noxapa,
MIPUHUMAIOTCSI PABHBIMU COOTBETCTBYIOIIUM 3HAYCHUSIM MPU ILITUIIE).

NHTEHCUBHOCTD TEIJIOBOTO U3TYYEHUS B pacCMaTPUBAEMON TOUKE COCTABIISIET
25,82 kBt/m2.

PaccTostHue oT paccmMaTpuBaeMoi TOYKH JI0 30HBI, TJI€ UHTCHCUBHOCTD
TETJIOBOTO M3TYYCHUS HE TIPEBBIMAeT Oe30macHoe 3HaueHue (4 kBm /m?) cOCTaBIsET:

X=r4-1r'=102,8-19,9=82,9 wm.

Bennuuna 3(heKTUBHOTO BPEMEHU HIKCIIO3ULINU:

X 82,9
t=ty+—=5+——=21,6 C.
u 5

3HadyeHue MpoOUT-(yHKIIUU COCTABIISECT:
Pr=-12,8+2,56-In(t-q*/3)=-12,8+2,56-In(21,6-25,82%/3)=6,159.

YcnosHas BCPOATHOCTL IIOPAXKCHHUA YCIOBCKA TCINIOBBIM H3JIIYYCHHCM B

paccMaTpuBaeMO TOYKE:
6,159-5
Q - U* dU=0,877784
=— exp|-—|-dU=0, )
d e p 5

AHaNOTHYHBIM 06p2130M ObLIH IMOJIYUCHBI BCIIMYMHBI YCIIOBHBIX BCpOHTHOCTCfI

MOpaXEHUsI YEJIOBEKAa TEIJIOBBIM H3JIYYEHHEM Ha Pa3JIMYHBIX PACCTOSIHUSAX OT Kpas
nposirBa (Kpas Iionaan noxapa).

Ha rpaduke HuX)e npeacTaBiIeHbl 3aBUCHMOCTH YCIOBHON BEPOSITHOCTH
MOpa)KEHUs YEJIOBEKa OT PACCTOSIHUS OT Kpas MpoJiMBa (Moxkapa) MpH BCeX 3alaHHbIX
BapuaHTaX CUJIbI BETPA.
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6.2. B3pwiB TBC

Hwxe mpuBeieH pacueT YCIOBHOMW BEPOSTHOCTH MOPAYKEHUS YEIOBEKA BOJTHOM
JABJICHUS TIPH B3PBIBE IS TOYKH, PACIIOJIOKCHHON Ha pacCTOSHUU 22,5 M OT IIEHTpa
o0OJaka.

N30b1TOUHOE TaBJICHHUE B3PBIBA B PACCMATPUBAEMON TOYKE COCTABIISCT
AP=2,159-10* I1a, uMnyisc (assl cxatus [T=203,7 Ma-c.

Benmnunna napamerpa V cocrasnser:
8,4 9,3 8,4

V_(17500) +<290> _( 17500> +(290 )9'3_26892
~\ AP I+ ~\2,159-104 203,7) 70T

3HadyeHue NpoOUT-QyHKIIUU COCTABIISCT:
Pr=5-0,26-InV=5-0,26:1n26,892=4,144

YcaoBHas BCPOATHOCTL TIOPAXKCHHA  YCIIOBCKA BOJIHOM JaBJICHUA B

paccMaTpuBaeMOM TOUKE:
4,144-5
U 2

Qq exp | -~ | -dU=0,195607.

=/
V2m
-00
AHaJIOTUYHBIM 00pa30M OBLIM TOJYYCHBI BETMYUHBI YCIOBHBIX BEPOSITHOCTEH
MOPKCHUS YEeJIOBEKa BOJHOW JaBJICHUS Ha Pa3IMYHBIX PACCTOSHHSIX OT IICHTpa
o0OJaka.

6.3. Io:xkap-BcnblilKa

J{ns1 mokapa-BCIBIIIKKA TPUHUMAETCS, UTO YCJIOBHAsI BEPOSTHOCTh MOPAKECHUS
YeJI0BEKa, MOMAaBUIErO0 B 30HY BO3AEHCTBHS BBICOKOTEMIIEPATYPHBIMU MPOSYKTAMH
CrOpaHus ra30MapoBO3/YyITHOTO 00IaKa, paBHa 1, 3a peaenaMu 3TOW 30HBI YCIOBHAS
BEPOSITHOCTH MOPAKECHUSI YeJIOBEKa MpuHUMaeTcs paBHoii 0.

Pannyc Bo3A€iCTBHS BBICOKOTEMIIEPATYPHBIX MPOAYKTOB CTOPAHUS
ra3onapoBO3AYIIHOTO 00JIaKa IPH MOXKape-BCIBIIIKE COCTABIISET:

Rr=1,2-Ryknp=1,2-25,7 M=30,8 M.
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7. BBIYUCJIEHUE PACYUETHBIX BEJIMYUH ITOKAPHOI'O PUCKA

7.1. TloreHUMANBbHBIA PUCK OT 000Py10BaHUA 00bEKTA

Benuuuna IMOTCHOUAJIBHOT'O ITOKApPpHOI'O pUCKA B OHpeﬂeHeHHOﬁ TOYKC KaK Ha
TCPPUTOPUHA O6T)CKT3., TaKk M B CEIUTEOHON 30HE BOJIM3M OOBEKTa OoIIpCACIIACTCA 110

dbopmyie:
J
P@)=) Qu@)-Q;
=1

I7I€ ] — YHUCIO CLEHApUEB Pa3BUTHUS MOKAPOOIACHBIX CUTyalud (IOKapOB,
BETBEIl JIOTMUECKOI0 JIepeBa COObITUI);

Qgj(a) — ycnoBHas BEPOATHOCTD MOPAKEHUS YETIOBEKA B ONPEIENCHHOM
TOUKE TeppUTOpHUH (a) B pe3ysbTaTe peanu3aliu j-ro CleHapus pa3BUTUS
MO’KAPOOMACHBIX CUTYallUid, OTBEYAIOUIETO ONPEAEICHHOMY HHULIUUPYIOIIEMY
aBapuIo COOBITHIO;
Qj — vacroTa peanu3sanyy B TCYCHUE TOJIA j-T'O CIICHAPHS PA3BUTHS
I103KAaPOOTACHEIX CUTYAIUi, Tox ",

Huxe npuBeeHb! M0 NOTEHIUAIBHOTO MOXApPHOTO prcKa, 00yCIOBICHHOTO
BO3HUKHOBEHHUEM MOXKAPOOIMACHBIX CUTYallull B 000py10BaHUH OOBEKTA.

[Iyrem cymMMHUpOBaHHMS MOJTYYEHHBIX MTOJIEN TOTEHIMAIBHOTO PUCKA B KAXKIOU
TOYKE OOBEKTA MOITYUYEHO MOJI€ CYMMapHOTO NOTEHIIMAIBHOTO PUCKA,
00yCJIOBJIEGHHOTO BOBHUKHOBEHUEM I0KAPOOMACHBIX CUTYalluii Ha BCEM
000pyn10BaHUU 00BEKTA.

7.2. BeposITHOCTH HAXOXK/AEHMSI JIIO/Ieil HA TEPPUTOPUH 00BEKTA

BeposTHOCTH HaXOXACHUS JIIOJeH Ha y4acTKax TEPPUTOpHH OOBEKTa M B 3HaHUAIX
MIPUBEJICHBI B TAOHIIE.
Beposmnocms naxoorcoenus nooeti

Kareropusa moneit  ['pynma mroneit 3naHue, 00J1acTh TEPPUTOPUU (i,

ITepconan oobekTa
['pynna mogeit 01 I'panuia oobekra 0,16918
OCT. YaCTh TEPPUTOPUU 0,16918
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7.3. HuauBMAyaJbHbI NOKAPHBI PUCK HA TEPPUTOPHHU 00bEKTA

NunuBuyanbHBIA  MOXApHBIA PUCK B 3JaHUSIX M Ha TEPPUTOPUU OOBEKTa
onpenensieTcs: A KaKI0W TPYIIbI JIIOJEH ¢ YYETOM BEPOSATHOCTH MX HAXOXKICHUS B
KaXXI01 00JaCTH TEPPUTOPUH WU 3TaHUH 110 POpMyJIE:

[
Ry= ) dim P
i=1

rne P(i) — wHTerpupoBaHHas MO TUIOIIAIU BEIWYMHA MMOTCHIIMAILHOTO PUCKA B i-OM
00J1acTh TeppUTOPUHU O0BEKTA, TOI ';

Jim — BEPOATHOCTH MPHUCYTCTBHSI paOOTHUKA M B i-0¥ 00JaCTH TEpPUTOPUN 00BEKTA.
Pe3ynbTaThl pacueToB MpHUBEACHBI B TAOIHIIC.

Pacuem unousuoyanvroeo nosxcapnozo pucka 6 30aHusX u Ha meppumopuu 06veKma

Qim P(i) (muH. ... makc.), ron™! R, (1), rox™!

0,16918 1,507 -107%...8,436- 107> 1,659 - 10~
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8. BBIBOJ

Bbl pe3ynbrare IPOBENCHHBIX PACYETOB IIOJIYYEHBI CIEAYIOIIME 3HAYCHMS
IIO’KAPHBIX PUCKOB:
. NHnuBuayabHBIM TOXApHBIM PHUCK B 3JaHHUAX, COOPYXKEHHAX M Ha

TeppuTOpHUAX 00bekTa coctasiger 1,659-10° rog™", uTo mpeBbIMIaeT HOPMATHUBHOE

! ycranosnennoe 1. 1 cT. 93 denepansHoro 3akona Ne 123-®3

snauenne 1070 rom
«TexHnueckuii perasameHT o TpeOOBaHMAX MokapHOU O6ezonacHocTr» [1]. CormacHo
m. 3 cr.93 [1], a1 TOpOU3BOJACTBEHHBIX OOBEKTOB, HA KOTOPHIX OOECIEeUCHHE
BEJIMYMHBl MHAMBUAYAJIBHOTO IMOXKAPHOIO pUCKAa OJHOW MWIUIMOHHOW B TOJ
HEBO3MOKHO B CBA3M €O cheuu(UKod (PYHKIIMOHUPOBAHUSA TEXHOJIOIMUECKUX
IIPOLIECCOB, JOMYCKAETCS YBEIUYCHUE UHANBUYAJIBHOIO ITOXKAPHOIO PUCKA 10 OAHOU
JECATUTBICITYHON B roi. Ilpu 3TOM JOMKHBI OBITH MPENYCMOTPEHBI MEpPHI 10
00y4EeHHIO NTEpCOHAJIA AEHCTBUSAM MPHU MOXKAPE U MO COLUATBHOMN 3a1uTe paOOTHUKOB,

KOMIIEHCHPYIOIIUE UX Pad0Ty B YCIOBUSAX MOBBIIEHHOTO PUCKA;

. NuauBuayanbHbIN MTOXKAPHBIA PUCK B PE3YJIbTATE€ BO3JECHCTBUS OMACHBIX

(akTOopoB MmoXkapa Ha OOBEKTE ISl JIOJEH, HaXOASAIIMXCA B CEIUTEOHOM 30HE

coctaBnsger 0 rojg ', 4TO He MpeBBLINAET HOPMATHBHOE 3HAYCHHUE 107 rox,

ycTaHoBieHHoe 1.4 cT.93 denepanbHoro 3akoHa Ne 123-®3  «TexHudeckuit
periamMeHT o TpeOOBaHMAX MOKapHOU Oe3omacHOCTH [1];
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IIpunoxenne 4.
Odopmiaenue rpadpuyeckoit yacTu padoTbl

; 12,9 kBT/M? - 65 m
105 kBrimE- 69 m
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