[Ipunoxenne Ne |
Kk [Ipukazy MYC Poccun
ot 24.02.2009 Ne 91

3aperucTpupoBaHa

OTrae1 HaA30pHOM JeATeIbHOCTH H NPOo(PHIAKTHYECKOi
pabortel Jlysxkcekoro paiiona YHIAuIIP I'Y MUC Poccun no
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€CJIH UMEeTCH), B TOM YHcie HUpMeHHOe HaUMEHOBAHNE 0OBEKTA 3allHThI)

OcHOBHO# roCy/1apCTBEHHbIH PErHCTPAIMOHHEIN HOMEp 3aIIHCH O TOCYIapCTBEHHOM
PErHcTpanyy IOPHIHIECKOT0 JIMia
WnenTHUKAMOHHEI HOMED HATOTOIIATEBIIHKA

MecTto HaxoxIeHHs 00BEKTa 3AIIUTE 188267, Jlenunzpadckan obn.,
: (YkassbiBaeTcs afpec akTHuECKOro Mecta
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HaxOKACHUI 00BEKTA 3aIHTHI)

IlouToBEIt M 3MEKTPOHHEIR afpeca, TenedoH, (ake IOPHAMYECKOrO JIHIA H
obnekra 3aumtel 188 , Jlenunzpaockan oba., JIyscckuii p-u,
Muwuunckoe cenvckoe nocenenue, 0. Illexeney, yn. Illkonvuan, o. 8
menegon:




L. OueHka nokapHoro pucka, 0Gecne4eHHOro Ha 00bLeKTe 3aNIHThI.

IIponsBe/I€HHEIC PAacYEThl M0 METOIMKE OMPE/ICNCHAS PACYETHBIX BEIWYMH II0XKAPHOTO PHCKA B
3aHMAX, COOPYKEHHAX H CTPOCHUSIX Pa3NIMYHBIX KJIACCOB (DYHKIIMOHATLHOM IOMKAPHOM ONACHOCTH,
yreepraenHoi nprkasom MUC Poccrn ot 30.06.2009 Ne 382, (3aperncrpuposana B Munncteperse
FOctrmmam Poccaiickodt ®eneparmn) st paccMaTpUBAEMOr0 00BEKTa 3alUTHl TIO3BOISIOT CAETaTh
BBIBOJ, 4TO MPHHATBIC B MNPOCKTHOH OKYMEHTAIWH IUIAHHPOBOYHBIC H KOHCTPYKTHBHBIE
pelICHUSA, & TaKKe 0DOpYIOBAHME DACCMATPUBAEMOTO OOLEKTA CHCTEMAMH IPOTHBOIIOKAPHOI
saumtel (AVIIC, COYD, BHyTpeHHHI NpOTHBOIIOKAPHEIA BOJONPOBOA M 1p.) obecneuusaiom
HEeOOXOIIMMBIH ypOBEHs Ge30macHOCTH JTOZeH TIpH MoKape, Tak Kak B Clyyae Tokapa Ha HEPBOM

ITAKEC BCJIMYHHA HHI[HBH,I[Y&JI[:HOIU [IO}KapHOI‘O pnclca COCTaBJIfET:
Qs=0,7*10*

YTO He npeabliiaent BEIIHYHHY OJIHY MUILIMOHHYIO B I'OJI, YCTAHOBJIEHHYIO (I)e,nepanbubm 3aKOHOM

or 22.07.2008 Ne 123-®3 «Texuudeckuit pernaMenT 0 TpeGoBaHHX NOKapHOH Ge30MacHOCTHY .

II. Ouenka BO3MOKHOIO yiiep6a HMYIIECTBY TPETLHX JIUII OT MoOKapa.

Bo3MoXxHBI yiep IMyIIECTBY TPETHHX JIHII OT MOKapa COCTABIISIET pyo.

(TTomme No oT )

III. TIlepeuyenn eepPAJIbHBIX 3aKOHOB O TeXHHYECKHX perjaMeHTax M

HOPMATHBHBLIX TOKYMEHTOB II0 NOKAPHOM 6e30NmacHOCTH, BBIMOJTHEHHE KOTOPbIX

obecneynBaercsl Ha 00beKTe 321U ThI.

Ne Haunmenosanue Ilepeuens crarefi (yacreidl. MyHKTOB
bemepanbHBIX 3aKOHOB © TEXHHYECKHX
peraMeHTax ¥ JOKYMEHTOB I10 MOXKapHOH
6€30IaCHOCTH JUIi KOHKPETHOro 0oOBeKTa
3aIIATEI
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CIT1.13130.2009 CBOL
TTPABHWJI Cucremsl
HPOTHUBONOXKAPHOM 3aIIUTHL
DBAKYALIMOHHBIE I[TYTU U
BbIXO/IbI

. 4.1.2 - 4.1.6, 42.1- 429, 43.1- 434,
44.1-44.14,8.1.1-8.1.34,8.2.1 - 8.2.6,

L

CII 2.13130.2012 CBOJ
TIPABWJI Cuctemsl
[IPOTHBONIOXKAPHOM 3aIUTEI
OBECITEYEHUE
OI'HECTOMKOCTHU
OBBEKTOB 3AIIWATHI

. 4.3, 4.6, 4.7, 5.1.1, 5.1.2, 5.2.1- 5.2.7,
5.3.1 -53.4, 5.4.1 - 5.4.20, I'nasa 6, 6.7.1,
6.7.2, 6.7., 6.7.13, 6.7.14, 6.7.15, 6.7.17,
6.7.18,

CIT 3.13130.2009 CBOJ]
ITPABHJI Cucremsr
[IPOTHBOINOXXAPHOK 3aLUTEI
CUCTEMA OIIOBEIL[EHHMS U
VITPABJIEHUS DBAKYALIMEN
JIFOJIEV ITPY TTOXKAPE

3.1-35,4.1-48,51-55,6.7.

CIT14.13130.2009 CBOL
TTPABHAJI Cucremsl
[IPOTUBOIIOKAPHOM 3aIIUTHL
OI'PAHUYEHHUE
PACTIPOCTPAHEHWMA
ITOJXXAPA HA OBFBEKTAX
3AIIUTEI Tpebosarus x
00BEMHO-TUTAHUPOBOYHEIM H
KOHCTPYKTHBHBIM PEILEHHUSM

nm 4.3 - 4.6, 4.11, 4.12, 4.15, 4.17 - 4.20,
511 < 515 591 « 534, 526, 581
5.6.5,

CIT 5.13130.2009 CBOJ1
ITPABHJI Cucremsl
TIPOTUBOTIOKAPHOM! 3aIIATHI
YCTAHOBKU ITOXXAPHOM
CUT'HAJIU3AIIUA U
IMOXAPOTYHUIEHUA
ABTOMATHUYECKHUE Hopms! 1
IIpaBHJIa IPOEKTHPOBAHUS

mm 13.1.1.= 131,12, 1321 - 1323, 1331
- 13.3.18, 13.4.1. 13.5.1 - 13.5.5, 13.6.1 -
13.6.2, 13.7.1 - 13.7.2, 13.8.1 - 13.8.4,
1351 - 1394, 13.10.1 , 13.11.1, 13.12.1,
13.13.1 - 13.13.3, 13.14.1 - 13.14.13,
13.15.1 - 13.15.21, 14.1 - 14.6, 15.1 - 15.10,
16.1-164,17.1 -174.

CIT16.13130.2009 CBOJ
ITPABWJI Cuctemsbl
IPOTHBOINOKAPHOM 3aLIUTEI
BJIEKTPOOBOPYZIOBAHUE
TpeGoBanus noxapHOH
Oe3omacHOCTH

oo 4.1-4.14.

CI17.13130.2013 CBOJ
ITPABHJI OTOITJIEHUE,

oo 4.1-43,51,53,6.1-624,7.1-
7.22,8.1-8.8




BEHTWJALIAS U
KOHJIULITMOHUPOBAHUE
TpeGoranus MoXapHOMA
6e3onacHOCTH

CIT 8.13130.2009 CBOJT
TTPABUIT Cucremsr
IIPOTHBONOKAPHON 3aIUTHI
HUCTOYHMKU HAPYXXHOI'O
ITPOTUBOIIOXXKAPHOI'O
BOJOCHABXEHHWSA
TpeGoBanus noxapHo
OesomacHoCTH

na 4.1-44.,51-52,54,55,5.12,8.1-
8.10,9.1 -9.17.

10.

CIT9.13130.2009 CBOJ
ITPABUJI Texnuka noxapHas
OI'HETYIIUTEJIA Tpe6osanus
K 3KCILTyaraiuu

mo. 4.1.1-4.1.40,4.2.1-4.2.11,4.3.1 -
43.16,4.4.1-4421,45.1-454,46-
46.6,4.7.1 -4.7.7.

11.

CIT10.13130.2009 CBOJ1
ITPABWUJI Cucremsr
IIPOTHBOIIOKAPHON 3AlUTHI
BHYTPEHHUM
TTPOTUBOIIOXKAPHBIM
BOIOOITPOBO/I TpeGosanus
noxapHo#i 6e30macHoCTH

nm. 4.1.1-4.1.16,4.2.1 -4.2.13.

12,

ITpaBuna npoTHBOMOKAPHOTO
pexxuma B Poccuiickoii
Qenepanun

oo 2-7,12,14,20-26,30—-43,46 -
52,55-60,61—-68, 70, 71. 74 — 77, 80, 86.
96 — 105, 108, 395 —437, 460 — 462, 463 —

486,

13,

ITpuxa3z MYC P® or 12.12.2007
N 645 (pex. ot 22.06.2010) "O6
yrBepakaeHur HopM moxapHo#M
6ezomacnoctr "Obyuenne Mmepam
nokapHOH 6e30macHOCTH
pabOTHHKOB OpraHu3anui”

I 2 —55.

14.

HOPMBI [IOXKAPHOM
BE30ITACHOCTH «CucreMsr
OIIOBEIICHHA B YIIPaBICHHA
9BaKyalHen /el npu noxapax
B 37IaHMSAX U coopyxenusx» HIIb
104-03

o 3.1-3.47,4.1,5.1.

15.

HOPMBI [TOXXAPHOM
BE30IIACHOCTH

OITPEJEJIEHUE KATETOPH
ITOMEIIEHUH, 3IAHUA U
HAPYXXHBIX VCTAHOBOK
I10 B3PBIBOITOXKAPHOM U
TTOXXAPHOM OITACHOCTHU

HITb 105-03

I1.o.1-3.4-64.




16. IIo. 1-14.

ITepeuens 3mammii, coopyxenwui,
nmoMenieHn#t u  obopynoBanus,
HOJIJIEKATIHX 3aluTe
ABTOMAaTHYECKAMH YCTAHOBKAMHU
NOKapOTYLICHAS )’}
aBTOMaTH4eCKOM MOXKapHO#
curramasammeit. HITB 110-03

17. HIIB 160-97 ].lnera CHTHATBHBIE. Mo 1.2 - 16.. 2.1 —27., 3.1-3.11.
3HaKH IOXapHOH Oe30macHOCTH.
Bujgl, pasMepsl, obmue
TEXHU4YECKHE TpeboBaHus.

18. 5.1-5.38,6.1-6.10,7.1-7.17, 8.1 - 8.16,

I —
OxapHai = 12.1 — 12.4.

Ormerymmrena. TpeGoBamms k
skcruryaranuu. HITB 166-97

19. CHull 21-01-97*  Iloxapras IT.m.51-521,6.1-6.45,7.1-7.29,8.1 -
6e30IaCHOCTD 3MaHMi | 8.14.
COOPYIKEHHIA.

punoxenme:
1. OBocHoBaH#ME YpOBHS 0OecTIeYeH s MOKAPHOM 6e30MacHOCTH oz, BemomenHoe JIyxexmv MO JIOO

B/II1O.
Hacrosmiyro fexnaparpmo paspaGorar:

3asenyrommii MJIOY "Tlexenenxuii nerckmii can' o/ oelcees, )za{q /5
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O6pexT: MJIOY «Ilexenenkuid NEeTCKUA camy»
o azapecy: , Jleaunrpanckas o6:., JIyxckuit p-H, MIIMHCKOE cenbCcKoe
nocenenue, 1. [Texenen, yiu. lllkoneras, 1. 8.

OBOCHOBAHME _
YPOBHS OBECIIEYEHUSA ITOXKAPHOU
BE3OITACHOCTHU JIIOAEA

JIyxxckoe MO JIOO BATIO

r. Jlyra
2018 r.



COJEPXAHUE

BBonHas yacth
2. Kparkas xapakTepucTuka 00beKTa

Mertonuka pacyera ypoBHs obecriedeHust OKapHOH Ge30MacHOCTH MOaeH 1
BEPOSTHOCTH BO3/JIEUCTBHUS ONACHBIX (PAaKTOPOB MOXKapa

4. OmnpezeneHue pacieTHOr0 BpeMEHH 3BaKyal{H JIIo/IeH

Meronuka pacuera HeOGXOIUMOTO BPEMEHH 3BAKyallUH JIFOJEH U3 IIOMeleHUi
Ipy MoXkape

6. Pacyer HeOOXOAMMOro BpeMeHH SBaKyalllH JIOAEH U3 OMELIEHUM

Pacuer ypoBHsi oOecrieueHus o)apHoi 6€30acCHOCTH JIIOZIel ¥ BEPOATHOCTH
BO3JIEACTBHs ONACHBIX (PaKTOPOB TOXKapa

8. BruIBOMBI
9.  MeponpusTus, NO3BONSIONIUE CHU3UTD MIOXKAPHYIO ONAaCHOCTE

10. CrMcok HCIIO/IB30BAHHEBIX UCTOYHHKOB



1. BBOJHASI YACTh

OGpvektel cormacko 1. 1.2 TOCT 12.1.004-91 (CCBT. [IloxapHas
GesomacHocTs. OGmue TpeGoBaHMS), MOMKHBI HMETh CHCTEMYy TOXApHOM
Oe30macHOCTH, HamnpaBleHHYI0O Ha IpeJOTBpAallleHWe BO3JEHCTBUS Ha IJHojeil
OIaCHBIX (PaKTOPOB MOXapa, B TOM YHCIIE MX BTOPHYHEIX MPOSABICHUH.

TpeGyemslii ypoBeHp ofecrieyeHus TOXapHOW 6Ge30macHOCTH moAel ¢
MIOMOILIBIO YKa3aHHOW CHCTEMBI I0/IKeH OBITh 0becTieueH BEIIOTHEHHEM TpeboBaHuMi
HOPMATHBHBIX [OKYMEHTOB II0 TOXAapHOH 0e30MacHOCTH WiIH OOOCHOBaH u
coctaBisATh He MeHee 0,999999 mpefoTBpaIIeHus BO3NEHCTBHS OTMIACHEIX (paKTOPOB B
roJl B pacyeTe Ha KaKOro YeloBeKa, a JOMyCTUMBIH YPOBEHb NOKAPHOH OMacHOCTH
ans mofei 6eiTh He Gomee 10-° BO3NEHCTBHS OMACHBIX (akTopoB TIOXKapa,
MPEBBIIAIOIIMX TIPENENIBHO [OMYCTHMbIE 3HAYEHHUS, B TOJ B pacuyeTe HA OLHOIO
yenoBeka. OGOCHOBAaHMS BBIMONHSIOTCS IO YTBEP)KACHHEIM B YCTAHOBJICHHOM
TIOpSIIKE METOIAKAM.

B macrosmedt pabore paccMaTpHBAIOTCS TOJNBKO BONPOCH 0becrmedeHus
yCloBHH 6€30macHOM 5BaKyallid TpU BO3HUKHOBEHHMH II0)Kapa M3 OTHENbHBIX
MOMEIIEHWA W HE OroBapHBalOTCA JApPYrMe acheKkThl 0e30ImacHOCTH U

9KCIUTyaTallMOHHON HaJEXKHOCTH.



2. KPATKASI XAPAKTEPUCTHKA OBBEKTA

3nanue JIeTCKOro cajia KUpIU4HoOe, ONHO3TaXKHOe. [10 KOHCTpYKTHBHO#M TOKapHOM
ONaCHOCTH 3JaHue OoTHocuTcs K kiaccy «CO». Knacc mokapro#i omacHocTH
CTpOUTENbHBIX  KOHCTpyKumM «KO»., Cremenr ormecroiikocty 3manms .
DynkimoHanbHas noxapHas omacHocts @ 1.1. Bricora 3ammimaeMsix moMereHui
3,0 M. CreHBI U HeCymHMe MeperopoAKd — KUpPIUYHEIE. [lepeKkphiTus — 5/6eTOHHBIE.
IToner — #x/ GeTOHHBIE MOKPBITHI [AEPEBOM, JHHONEYMOM, KadeneM. BeHtumsuws
NOMeIIeHHH - ectecTBeHHass. Kareropus anexrpocHabxenus - II. Xapakrtepucrtuxa
nomenieHuii: 1-g rpymnma, 2-s1 rpynma, aKTOBBIA 3ai, KIA[0Bas, MeIHIHHCKHM
KabuHeT, TyaneTbl, nume6nok, npadeuHas. W3 3haHus OpeyCMOTpEH TINIaBHBIH
BBIXO/J] ¥ IISATh 3aIIaCHBIX BBIXOJIOB.
MakcumManpHOe YHCI0 HaXOASUIMXCS BO BpeMms paboTsl fieTckoro cama - 40
JieTel 1 9 B3pOCHBIX YEJIOBEK [1epPCOHAIA.
3nanue 0GOpYZOBaHO BCEMH HEOOXOAUMBIMEH WHXKEHEPHBIMM CHCTEMaMH:
CUCTeMaMHM OTOIUVICHHMS ¥ BEHTUISALUM, BOJNOCHAOKEHUS M KaHaIW3alWH,
CUCTEMaMH SIIEKTPOCHAOXKEHUS JIsl OCBETUTENIBHBIX M CUIOBBIX HYXKI,.
ITomemienuss 00Opy/nOBaHEl NEPBHYHBIMM CPEICTBAMH I0KAPOTYIICHHS:
OTHETYLIUTEIAMH.
Ilomemenuss  obopynoBaHEI ~ CHCTEMOM  aBTOMAaTHYECKOM  MOKAapHOH

CHTHaJIM3allkiH K OIIOBCILICHUS.



3. METO/JI OIPEJAEJIEHUS YPOBHS OBECIIEYEHUS
MOXKAPHOM BE3OIMMACHOCTH JIYOAEM

Hacrosmmii MeTon ycTaHaBmMBaeT IOPSAOK pacyeTa YpOBHA obecredeHus
TMOXapHOW OE€30MaCHOCTH MOfiel M BEPOSTHOCTH BO3AEHCTBHS OMACHBIX (DaKTOPOB
nmoxxapa Ha JIOZeH, a Takke 060CHOBaHHS TpeGOBaHUH K 3Q(HEKTHBHOCTH CHCTEM
obecrniedeHus MOXapHOH 0€30MaCHOCTH MOel.

1. CymHOCTb MeToJa

1.1. Tloka3sarenem OLIEHKM YPOBHS OOeCII€YEeHHs I0KapHOH 6e30MacHOCTH JIFoeH
Ha 00BEKTaxX ABIAETCA BEPOATHOCTH NPENOTBPAINEHHs Bo3AeHcTBHA (Pp) OmacHbIX
(aktopor moxkapa (O®II), mnepeyeHs KOTOPHIX ONpENENAETCS HACTOSIMM
CTaHIapTOM.

1.2. BeposTHOCTE mnpenoTBpamienuss Bo3zxedicTBus O®II onpemensior s
TI0)KaPOOIIACHOM CUTYalluH, IPH KOTOPOif MECTO BO3HUKHOBEHHSI [10Kapa HAXOIUTCS
Ha IEpBOM J3Take BOJM3M OIHOrO W3 3BaKYAlMOHHBIX BHIXOJOB M3 31AHWUS
(coopysxenus).

2. OcHOBHBIE pacyeTHbIE 3aBHCUMOCTH

2.1. BeposTHOCTB IIpeioTBpalienus Bo3zeiictuss O®II (Py) Ha moneit B 00beKTe
BBIUUCJISIOT 110 hopmyne

Fp=1-0y (1)
rae Op — pacyeTHasi BeposSTHOCTH BosjeiicTBigS O®II Ha oTHensHOro YenoBeka B
TOfI.
YpoBsens obecrieuenrs 6e30MacHOCTH JIOZIeH TIPH MOXKapax OTBEYAeT TpeGyeMoMy,

eclIi
<O
0y <0y )
rue QBH — HOIIyCTHMAas BEpOATHOCTE Bo3aencTBHs O®II Ha OTACNBEHOIO YEI0BEKa B
roj.

JlomycTuMyio BepoATHOCT (" NPHHHMAIOT B COOTBETCTBMM € HACTOSIIMM



CTaHAaPTOM.

2.2, BepostHOCTb ((Op) BBIMHCISIOT JUIS MONEH B KaX/OM 31aHAM (IIOMENIEHNH)
o ¢opmyiie

Oy =Qn(1“P3)(1—Pn.3), (3)

rjie O — BEpOATHOCTH [10XKapa B 3IaHKUK B I'OJI;

P — BEpOATHOCTB 3BaKyalLlUH JIFOMEH;

Priz, — BepoATHOCTH 3(QdexTHBHON pabOTBl TEXHUYECKMX peIIeHHH
IIPOTHBOIOXaPHOMU 3aIUTHI.

2.3. BeposaTHoCTh 3BaKyanuu (P-) BEIMHCISIOT 10 (opMyIie
P3=l—(l_P3.n)(]_RfI.B) (4)

rae P — BepoATHOCTH 3BaKyalluy 10 ABaKyallHOHHBIM IIyTSM;
Ppp — BEpOATHOCTh 3BaKyalldd IO HapY)XHBIM 3BaKyalMOHHBIM JIECTHUIIAM,
repexo/iamM B CMEXHbIE CEKLIMH 3/1aHus.

2.4. BeposTHOCTH (P) BBIYHCISIOT 110 3aBUCUMOCTH

Ton — LP
, €O t, <Tgy <(tp+Tyy)s
TH.B.
P, =4 0999, ecmu (1, +7,,)<Tq: (5)
0. ecau ty 2Tg

rae fs; — BpeMs OT Havaja Ioxkapa 10 OJOKMpOBaHMS 3BaKyallMOHHBIX MyTell B
pe3yibrare pacnpoctpaneHus Ha Hux O®II, umeromux npeiessHo AOMYCTUMBIE IS
JIIONIEM 3HAYEHHUsI, MUH;

fp — pacyeTHoe BpeMs dBaKyalluH JTIOJeH, MUH;

ly, — UHTEpBaJl BPEMEHH OT BO3HUKHOBEHMS IOXKapa N0 Hauajla 3BaKyalyu
JIoaeH, MUH.

PacueTHOe BpeMs 3BaKyallMM JIIOJEH W3 NMOMEIICHHUH W 3[aHHil yCTaHaBIMBAETCS
0 pacyeTy BPEMEHM [IBMKEHHs OIHOIO HMIM HECKOJBKHX JIIOJICKUX MMOTOKOB depe3
5BaKyallMOHHbIE BBIXO/BI OT Haubolee yaaleHHBIX MECT Pa3MEeILeHH JIFOIEM.

[Ipu pacuere BeCh IyTh ABMKEHHMS JIIOACKOTO MOTOKA MOJPA3IENIETCS Ha YYaCTKU
(mpoxoz, KOpWIOp, JABEPHOW NpoeM, JIECTHUYHBIA Mapin, TamOyp) MiuMHOA /; u

IMpHHOW J. HadanbHBIMH ydacTKaMH SBISIOTCS IPOXOABI MexAy pabounmu



MecTaMH, 000pyiIoBaHHEM, PAAaMH Kpeces | T. 1.

IIpu onpezeneHun pacyeTHOro BPEMEHM JUIMHA U IIMPHHA KaXIOT0 y4acTKa IyTH
5BaKyallM{ MPUHUMAIOTCS [0 MpPOeKTy. J1¥Ha MmyTH MO JeCTHHYHHIM Mapiiam, a
TaK¥Ke I10 MaHAycaM U3MEpsieTcs 10 JuiMHe Mapma. JlnvHa myTH B IBEpHOM Ipoeme
NpUHUMAETCs paBHO! Hymo. [IpoeM, pacronoxeHHsIi B cTeHe TONIMHON Gonee 0,7
M, a TaKxe TaMOyp Clie/lyeT CYMTAaTh CAMOCTOSATEIbHBIM YYaCTKOM FOPU30HTAIFHOTO
ITyTH, UMEIOLLUM KOHEYHYIO JUTHHY /;.

PacueTHOe BpeMsl 3BaKyaluu JIIoAeH (7,) clelyeT OnpeaeNsaTs Kak CyMMy BpEMEHH
JABUKEHUS JIFOJICKOr0 NMOTOKA 10 OT/AEIBHEIM Y4acTKaM IIyTH f; 1o GhopmyJie

fp=1| + il ol -, (6)

rze ¢t — BpeMs ABHXKEHU JIFOACKOro IIOTOKA Ha IIepPBOM (HA4albHOM) YYacTKe, MUH;
12, 835005 li — BPEMS IBHIKCHHS JIFOJICKOTO ITOTOKA Ha KaXI0M U3 CIIEAYIOIIMX I10CIIE
MIEPBOr0 y4acTKa ITyTH MHH;
Bpemsi nBKeHHWs IIOJACKOTO IIOTOKAa [O INEPBOMY Y4YacTKy myTd (f;), MHH,

BEIYHCIIAIOT 110 popmyite

3 (7)
rje /| — AnMHa IepBOro y4acTKa IyTH, M;

V|, — 3Ha4YeHHe CKOPOCTH IBWIKEHHS IIOZICKOIO IOTOKAa IO TOPH30HTAIBHOMY
IIyTH Ha IIEPBOM y4acTKe, olpezesnseTcs 1mo Tabm. 2 B 3aBUCHMMOCTH OT IIJIOTHOCTH D,
M/MHH.

2i 3

IInoTHOCTE MOACKOro noroka (D)) Ha MepBOM y4acTKe IMyTH, M~/M , BEIYUCIISIOT
o opmyie
oo

= l *

0 ®)
rae Ny — 4ucno mojel Ha IepBOM y4acTKe, Yell.;

f — cpenHss mOmagb TOPH3OHTAIBHOM INPOEKLHMH 4eJIOBEKAa, MPUHUMAeMas
paBHOM, Mz,

B3pOCJIOro B JIOMAIlIHEeH ofiexe 0,1

B3pOCJIOro B 3UMHEMN ofiex]ie 0,125



MOAPOCTKA 0,07

0}, — IIMPHHA IEPBOTO YYaCTKa My TH, M.

CxopocThb V| IBIKEHHS JIOJCKOTO MOTOKA HA Y4acTKaX MyTH, CEAYIOMKMX MOCIE
NIEPBOro, NPHHUMAETCS MO Tabi. 2 B 3aBUCHMOCTH OT 3HAYEHHS HMHTEHCUBHOCTH
JABMXKEHHMS JIOJCKOTO IIOTOKA MO KaXKAOMYy H3 3THX YYacTKOB IYTH, KOTOPOE
BBIYMCIISIOT JUI BCeX YYaCTKOB IYTH, B TOM YHMCJI€ H IS IBEPHBIX MPOEMOB, 10

dopmyne

g =220, ©)
rae &, 6.5 — IIMPHHA PacCMaTPHBAEMOTO i-IO W TMPEAIIeCTBYIOIEr0 €My ydacTka
MyTH, M;
qgi, {iq1 — 3HAYCHHA HMHTCHCHBHOCTH [JBMXCHHSA JIIOACKOIO II0TOKa IO

paccMaTpUBaeMOMYy i-My M IIPEIIECTBYIONIEMY YYacTKaM ITyTH, M/MHH, 3Ha4YeHHE
HHTEHCHBHOCTH JIBH)XKCHHUS JIFOJCKOIO IOTOKAa Ha IEPBOM Y4YacTke MyTd (¢ = ¢i.),

onpezensieMoe 1o Tabi. 2 mo 3HaveHuIo D yCTaHOBIEHHOMY 110 hopmyie ().

Ecnu 3na4enue g;, onpenensemoe 1o dpopmyie (9), MEHBIIE WM PABHO 3HAYEHHUIO

Gmax> TO BPEMS IBHXKEHHMS 110 Y9aCTKy MyTH (£;) B MUHYTY

g (10)
IIPH 9TOM 3HAYEHHUS Gmax CIACAYET IPUHUMATH PABHBIMH, M/MHH:
JUIs TOPU30HTANIBHBIX ITyTeH 16,5
JUIs IBEPHBIX IIPOEMOB 19,6
JUI JIE€CTHHUIBI BHU3 16
JUIs1 JIECTHHIIBI BBEPX 11

Ecnu 3navenue g;, onpesnenenHoe no dopmyie (9), 60NbIIE Gyax, TO IIUPUHY O;
JAAHHOTO ydYacTka ITyTH CJIelyeT yBEIWYMBaTh HAa TaKoe 3HAYEHHE, NPH KOTOPOM
cobmoaeTcs yclioBue

9= G, (11)

Ilpy HEBO3MOXHOCTH BHINOIHEHHs ycnoBHs (11) HHTEHCHBHOCTL M CKOpPOCTE



ABHKEHHSA JIIOZCKOrO IOTOKa IO YYacTKy IYyTH [ ONpeAeNsioT rno Tabm. 2 mpu
sHadeHnu D=0,9 u Gomee. Ilpu 3TOM HODKHO YYMTHEIBATHCS BpeMsl 3aJIepiKKH
JBHOKEHMS JTIOJIeH W3-3a 00pa30BaBILEroCs CKOIUICHHUS.

Ilpu cnusiHAM B HadYale ydacTka i IBYyX U Ooliee JIOACKHX IOTOKOB (4ept. 1)

HHTEHCHUBHOCTB JBHXEHUS (gi,), M/MUH, BEIYUCIISIOT 110 hopMyIIe

XL (12)
TI€ ¢i..— HHTEHCHBHOCTEL IBIKCHHS JIFOJACKHAX ITOTOKOB, CIIMBAIOMIMXCS B Hadale
y4acTKa i, M/MHH.
0.1 — IIUPHHA YYACTKOB ITyTH CIMSHNS, M;

0 — IIMPHHA pacCMATPUBAEMOI0 y4acTKa IyTH, M.



4. OIPEJIEJIEHUE PACYETHOT'O BPEMEHM SBAKYAIINH JIIOIEMN.

HaunGonee wneGnaronpusTHble BapHaHTHl U1 3BaKyalldd JIOfiedfi MOIYT GBITh
CO3J1aHbl B CITy4ac MX HAXOXJCHMS B MOMEHT Havyalla moxapa (Hayaja 3BaKyalluu) B
Haubolee OTAAIEHHBIX MECTaX MOMEIIEHHs OT SBAKYALUOHHBIX BEIXOIOB, KOTOPHIMH
MOXHO BOCHONB30BaThCs. Bbibupaem Hambonee omacHylo curyauuio. Bribupaem
Hauboslee ONMACHBI BAPHAHT, IIPU KOTOPOM HauGoliee OMACHASA CHUTYAIHS MOXKET
00pa3oBaThCs IPX OXKApe B MUIIEGIoKe Ha 1-M aTaxe. OCHOBHOM 3BaKyalMOHHEIH 1
JiBa 3aMacHBIX BBIXOZA OJIOKHpYrOTCA, KOpUAOp 3aimbiMieH. OCHOBHas MoKapHas
Harpyska — KyXOHHOe 00opy/oBaHHWe, OKpallleHHBIE MOJNBI, CTeHBl. IlpuHMMaeM B

pacuérax ClIeAYIOIIHUE YCIOBHSI:

a) GONBIIMHCTBO JIOJEM HaxomdTcs B Haubolee OTHAIEHHBIX MECTaX OT
3BaKyal[HOHHBIX BBIXOJIOB, KOTOPEIMM MOYHO BOCIIO/IE30BAThCS,

6) a1 BRIXOJA U3 OGOrO MOMEIEHHS MOXKHO BOCTIONB30BATHCS BBIXOJAMH,
PAacrojIOKEeHHBIMH Ha ITyTU 3BaKyalluu;

B) BpeMsi Hayaja 9BaKyallUd W3 TIIOMEILECHHS, IJI€ MO0XKap MOXET ObITh
00HapyXeH OJHOBPEMEHHO BCEMH HAaXOISIIMMUCH B HEM JIIOJBMH, NPHHUMACTCS
pPaBHBIM HYJIIO;

.r) JIOAM B IIOMELICHMSAX HaxomsaTcs B paboyeid MIM JOMalIHEH onexie,
MO3TOMY, CpeIHss IUIOIIadh I'OPU3OHTAILHOM IIPOEKIMH 4YenoBeka f (mompoctka),
npuHuMaeTcs papHoi 0,07 M gen,

) IEpel  SBaKyalldOHHON [BEPBIO BBIXOJAa HApyXKy HENOCPEeJCTBEHHO
00pa30oBHIBACTCS CKOILIEHHE JTIO/IEH;

€) B Tpolecce »5BaKyallud BCe J[BEpH, HE MMEIOIHe YCTPOWCTB IS
CaMO3aKpBIBaHUs, HAXOMATCS B OTKPHITOM COCTOSHHH, Yepe3 MPOEMBI IPOMCXOIHT

pacrpocTpaHeHHe ONacHbIX (HaKTOPOB I0Kapa;



HcxonHele 1aHHBIE
ITnansl moMelneHnui, ¢ yKa3aHHEeM IBEPHBLIX NPOEMOB MPUBENEHHI 3aKa3uyMKOM
(TexHpyeckud macnopt). UHCIEHHOCTh IFOAEH MO MOMEMIEHUAM TPMBENCHEI
3aKa3quuKoM.

OBaKyalusi M3 IOMeNIeHHN 1-ro sraxka MO 3amacHBIM SBaKyalHOHHBIM
nytaM. Tak kak Kakgas W3 TIpyINI MMeeT CBOM 9BAKyal[HOHHBI BEIXOJ,
paccYMThEIBaEM BpEMs 3BaKyallMd U3 OAHOMN M3 rpymin. MakcHMalbHOE BO3MOXKHOE
KOJIMYECTBO Jirojiedl 22 4denoBeka. PacueTHoe BpeMsi dBaKyaluu ONpe/eNnsercs 1o
pacyery BPEMEHH IBHKEHHs OJHOIO MM HECKOJbKHX JIOACKHX IIOTOKOB 4Yepes
9BaKyallHOHHBIE BBIXOJbI OT Haubosee yJaleHHBIX MeCT. DBaKyalus MPOUCXOJUT
OJIHOBPEMEHHO.

Ilpu onpejeneHHy pac4eTHOrO BPEMEHH JUIMHA U IIMPUHA KaXKIOro yJacTKa
IIyTH 3BaKyallud NPUHUMAETCA 1O (HAKTHIECKHM MapaMerpamM B COOTBETCTBHHU C
IIpeCTaBIEHHBIMY NTO3TAKHEIMY TIJIAHAMH.

ITapaMeTpsl 5BaKyallMOHHBIX Y4aCTKOB TpPUBE/IEHBI B Tabmuie 1.



Tabmuna 1.

Ne N (L yu.,|8 yu., q. \A | B | &
yd. Hazpanue el | M M | D. M*/M? | m/MuH | M/MuH | MuH | MuE | MuEH
1 |Kabuner mupekTopa 1 4 |29
2 |Jeeps 1 0 | 09
3 |Knacc 16 | 6 | 58
4 |Bepb 16 | 0 | 0,9
5 |Knagoas 1 3 2
6 |/reps 1 0 | 09
7 |I"apaepob 2 169 2
8 |dsepn 2 0 0.9
9 |Kopunop 18 | 104 |2.14
| 10 |[seps 18 1 0 | 0.9
11 |Knacc 63 |23,5] 2,3
12 |/Isepb 63 0 [ 09
13 |JlectHuna Buu3 63 16 | 1.6
14 | Xomn 63 | 16 6
15 |/Isepn 63 0 1
16 |Tambyp 63 [196| 5.4
17 |Bepn 3 0 1
18 |Tambyp 63 |1,96| 5.4
19 |/IBepn 63 0 1

OGmree BpeMs 3BaKyaldy, MUH.




Tabmumna 1.

j
Ne N | y4., |8 yu., q, v, ti, | t3, | ts,
y4. Hazpanue 4en.| M M |D, M?*/M?| M/MMH | M/MUH | MHH | MHH | MUH
1 |Ipynma Ne 1 22 (5,48 12 | 0,033 4,2 100 (0,05 0,05
2 |/iBeps 22 0 0,9 0,241 0,24
O61nee BpeMst 3BaKyalldy, MUH. 0,30

OnpenensieM pacuéTHOE BpeMst 3BaKyalliH JTIOACH:

tp= 0,30 MUH.




5. METOTUKA PACYETA HEOBXOAUMOI'O BPEMEHM 3BAKYAIIUM
JIOJEW U3 IOMEIIEHHUN IPU MOKAPE
OO0muii mopsAoOK pacyera

Ha ocHoBe anali3a POEKTHOTO pelieHNs 00BEKTA ONPENeNSIOTCS TeOMEeTPHIECKHE
pasMephl NMOMEIIEHMs U BhICOTa paboumx 30H. PaccumTeiBaeTcs cBOGOHEN 06BEM
TIOMEINEHHUs, KOTOPBI pPaBeH pa3HOCTH MeXIY TIeOMETPHYECKHM 00BbeMoM
MOMeEIeHHs ¥ 00beMOM 060pyIOBaHUS HITH TIPEAMETOB, HAXOAAIIMXCA BHYTpH. Eciu
paccyuTaTh CBOGOIHEIM 00BEM HEBO3MOXHO, TO [OMYCKAeTCs NPHHHUMATH €ro
paBHEIM 80 % reomeTpuueckoro oosema.

Jlanee BBIOMpalOTCH pacueTHBIe CXeMbl pPa3BUTHS IIOXKapa, KOTOphIE
XapaKTepU3yIOTCS BHJIOM TOPIOYEro BEINECTBA MIIM MaTepHala ¥ HalpaBjeHUEM
BO3MOXHOI'O PaclpoCTpaHeHus IuiaMeHH. IIpu BEIGOpe pacueTHEIX CXeM pa3sBUTUS
noxapa  ClieqyerT = OpHMEHTHUPOBaThCs  IpekJe  BCEro  Ha  HaJWYHE
JIETKOBOCILUIAMEHAIOLIMXCS. W TOPIOYMX BEIIECTB M MaTepHaIoB, OBICTpoE W
MHTCHCUBHOE TOpDEHME KOTOPBIX HE MOXeT OBITh JUKBHIMPOBAHO CHIIAMHU
HAXONANIMXCS B TIOMEIIeHNH mo/eil. K TakuM BemecTsam u MarepHualiaM OTHOCHTCS:
JErKOBOCIUIAMEHSAIOIIMECS U TOPIOYHE KUAKOCTH, Pa3phIXJIECHHBIE BOJOKHUCTHIE
MaTepHuasl (XJIOMOK, JIEH, Yyrapsl U T.M.), pa3BEIleHHbIE TKaHH (HaIlPpUMEp, 3aHABECh
B TeaTpax WM KMHOTeaTpax), AEKOpalWHW B 3PENUIIHBIX MPENpPUATHIX, OGymara,
ApeBECHas CTPYXkKa, HEKOTOpble BH/BI IOJIMMEPHBIX MAaTEpHAIOB (HarpHUMep,
MSTKUH MEHOIOINYPETaH, OPICTEKIIO) | T.JI.

Jlns xaxzo¥ U3 BRIOPAHHBIX CXEM Da3BUTHS MOXKapa PaCCYMUTHIBAETCS KpUTHYECKas
JUIS YeIoBeKa MPOAOJDKHATENBHOCTD 110Xapa Mo CIeAyIONMM (hakTopaM: MOBEIIEHHON
temnepatype tkpT ; morepe BumviMocTy B 1piMy tkplIB; TOKcHUHEIM razam tkpX;
nonﬁﬁkeﬂﬂomy coaepxaHuio  kucimopoga tkpO2. IlosmyueHHble  3HAYEHHS
CPaBHHMBAIOTCS MEXAy COOOM M M3 HHX BHIOMpaeTcs MHUHHMAIBHOE, KOTOpOe H

SBJISIETCS KPUTHYECKOM MPOJOIKUTEIHFHOCTRIO ITOXKapa 110 j-H pacyeTHOM cxeMe.



1o 3Ha4YeHMIO ty, Onpeensercs HeoOXOMMMOE BpeMs SBaKyalHH IOl U3 JaHHOIO

I[MOMELICHHA.

Onpenenenne KpUTHYECKOH NPOO/KATEILHOCTH NOKAPa
Pacder tx, ] mnpomsBomuTcss B credyiomel mocienoBaTeNsHOCTH. CHavyana

HaXoJIUTCS 3Ha4YeHNWe KoMILIekca B
B=fv,0)

rae Q - HH3ImIAA TEIIOTa CropaHWsl MaTepuana, OXBAYEHHOIO IUIEMEHEM (npu

paccmarpuBaeMoili  cxeme), MJDk-kr'; V - cBoGomHEI 06BEM NOMeLIeHus, M.

3aTeM pacCUMTBIBAETCS Iapamerp 1o Gopmye

Z=iex 1,4—h— .npu H <6m,
H 54

Jlanee onpenensercss KpUTHYECKas MPOAOKATENBHOCTh IOXapa s JaHHOH j-if

CXEMbI Pa3sBHUTHA IO KaXIOMY W3 OIIaCHBIX (i)ﬁRTOpOBZ

110 MOBBIIEHHOH TeMIlepaType

1/n
o 1B ] 701, 5 35
P4 | (273+1,)z ~(1-mo’

Imo HOTCPC BHIMMOCTH
1/ n

-1
4 E
t,';'f= Eln - In(1,05a.E) ,
A lipBD 2
I10 MOHIKEHHOMY COJAEP KaHUIO KHCIIOpoAa
[ 1 Vn
o B0 ||
A Bl
(7+0,27)z

IO KaXXJIO0MY M3 Ta3000pa3HbIX TOKCHYHAIX MPOLYKTOB FOPEHHMS
1/n

-1
tr.r = E l I_E
2 A BLz ’

rae B — pasMepHbIfl KOMIUIEKC, 3aBHUCAINMH OT TEIUIOTHI CrOpPaHMsl MaTepHana M



cBOGOIHOTO 06BeMa [IOMEIIIeHUs, KT

f, — HavanbHas TEMIIEpaTypa Bo3yxa B moMeuieHud, °C;

n — IOKas3aTenb CTENEHH, YYWTHIBAIOIIMA W3MEHEHHE MacChl BHIrOPAFOIIENO
MaTepHalia BO BpeMEHU;

A — pasMepHBIi NapaMeTp, YYMTHIBAIOIIUNA YAENBHYK MAaCCOBYIO CKOpPOCTH
BBIMOpaHKs TOPIOYETO MaTepHala M IUIONaab MoXKapa, KI-c ;

z — 0e3pa3MepHEIl NapaMeTp, YYMTHIBAIOIIHH HEPaBHOMEPHOCTh PACTIPENe/CHHs
O®II no BeICOTE TTIOMEILEHHUS;

O — Hu3WIas TeIIoTa cropanua MaTepuana, MJDi-kr
C,—ynenbHas u306apHas TemIoeMKocTb raza MJIDK-Kr ';
¢ — K03 PULMEHT TEIJIONOTEPS;
N — KO3(QQHUIMEHT NONHOTHI TOPEHHMS;
V — cBO6GOIHBIN 06BEM TOMEIIEH:s, M,
@ — K03(DDUIIMEHT OTPaKEHHUS IPEAMETOB Ha MyTSX SBaKyaIliH;
E — HavyanbHas OCBENIEHHOCTS, JIK;
Inp — TIpeJienbHas JanbHOCTh BUAMMOCTH B JBIMY, M;

Dy, — npiMoobpasyrolnast CriocoGHOCTE IOpSIIEro MaTeprana, Hr-m*xr.

L — ynenbHbIH BBIXOJ TOKCHYHBIX Ta30B IIpY CropaHuu 1 Kr Marepuana, Kr-Kr",
X — mpefiensHO JOMYCTHMOE COZIEPIKAHUE TOKCHYHOIO ras3a B MOMEIICHHH, KM
- i 5 -6 u
(Xco, = 0,11 kM5 Xoo = 1,16 - 107 krem™; Xpge=23 * 10 kr-m™);

2 -1
L,, — YHEIbHBIA pacXof KUCIOpoJa, KI-KI' .

Ecnu mox 3HakoM jnorapudma nonydaercs OTPUL@TENBHOE YUCI0, To AanHbi OdIT
HE MPEACTABIAET OMACHOCTH.
M3  nomyd4eHHBIX B pesynbTaTe  pacyeTOB  3HAYEHMM  KPUTHYECKOif

MPOAOJDKUATENBHOCTH I10Xapa BEIOMpaeTcss MUHUMAIIBHOE:
- : m n.s 0, m.2
txp = min {t@ ,txp ,txp ,txp }

IIpy  orcyrcTBMM  cneuuainpHbIX — TpeGoBaHMd  3HayeHus O u E

NPUHUMAIOTCS PaBHBIMHU cOOTBETCTBEHHO 0,3 1 50 nk.

Onpenenenne He0GX0HMOr0 BpeMeHH 3BAKYAIHH

Heobxonumoe Bpemst 3Bakyanuu mmone#l (i), MHH, H3 pacCMaTpHBaeMOro



6. PACUET HEOBXOJAVIMOI'O BPEMEHH PBAKYALIVH JIIOJIEN U3
ITOMEILIEHUUA OB BEKTA TP ITOYKAPE

Onpenenenne HEOﬁXO,[[HMOI‘O BPEMEHH dBAKYaAllHH

1. Jlannsle g pacyera.

1 np

Dm

L 02

L CO

L C02

X CO2

XCO

Cp

20 M

50 JIK

14,1 MJIx * K1

0.0151 Mec-1

0,0145  krem-2ec-1

71 Hrem?exr-1

1,128 KreKr- 1

0.0349 KI*Kr-1

1.47 KTeKr-1

0,11 KreKr-3

0,00116 KIrexr-3

0,00106 MJDx * kr-1+K-1

npencibHad JajlbHOCTh BHOUMOCTH B JbIMY

Ha4dajlbHadA OCBCIICHHOCTD

HH3MIas TenmnoTa Cropanus

JIMHEHHasA CKOPOCTh pacIipOCTPaHEHHU I1II

yOclibHas YCTaHOBHBIIAACA MaccoBas

CKOPOCTE BEITOPaHHA

JIMOOGpasyromas cnocobHOCTh

yIENBHBIN pacxo/l KHCIopoia

yJEIbHBIHA BBIXOJI TOKCHYHOTO ra3a
(yrapHoro rasa) npu CropaHuf
1 xr MaTepuana

yIENbHbIN BBIX0OJ TOKCHYHOTO Ir'a3a
(yriekucioro rasa) npu CropaHHH
1 xr maTepuana

NpPEeAENbHO JOIYCTHMOE COCPIKAHHE
ToKkcuuHOro raza CO2 B noMemeHuun

NPEaEIbHO NOITYCTUMOE COAEpKaHHE
TokcuaHOTO raza CO B noMeleHnH

yaensHas u3o0apHasi TEIMIOEMKOCTh rasa



S oM.

H nom

S cmex.

H mom.cMm.

Onpenensem cBoGoHEL 00BEM:

25,5

3,00

46,0

3,00

M

IJIOINA b IOMEIEHUS

BBICOTA ITOMEIICHHS

IUIOLIA b CMEXKHBIX TTOMEIIEHHH

BBICOTA CMEKHEIX IIOMEIICHHH

Ve =0.8« S nom. » HooMm. + S cmex. * H mom.cm. M

V cB.

OnpenensieM BEICOTY paboueit 30HEL:

h .

hpab6=hmn+1,7-0.58

h pab =

t0

199,2

1,70

0,6

0,2

20

M

3

cBoOOHEIN 00BEM

BBICOTA MJIOIAIKH, Ha KOTOpOﬁ HaxomaTcs
JIOOH. Had IMOJIOM IMOMEIIEHUA

Pa3HOCTH BBICOTHI IT0JIa (paBHa HYIIO IPH
TOPH30HTAILHOM €r'0 PacIOI0KEHUH )

BBICOTa paboueit 30HEI

KO2(pdUITHEeHT TeIIonoTeph

KO3 QUIHEHT TIOTHOTEI TOPEHHS

HavaJlbHasA TeMIIEpaTypa BO3AyXa
B IOMEIEHUH



o 0,3 K03 UNUEHT OTPAKEHUS NIPEAMETOB
Ha OYTSIX IBaAKyallul

E 50 JIK HayaJIbHAsA OCBEIIEHHOCTE

2. Pacuer.

Pa3mepHbIi KOMIIIEKC, 3aBUCSIIUHN OT TEILIOTHI CrOPAHKs MaTepuaia
H cBOOOHOI0O 00BeMa IOMEIIEHUS

B= 353*Cp*Vcs
(1-9)*n*Q
B= 66,079 KT
A= 1.05*y*u*y
n 3
A= 347E-06 Krec-2 PasmepHbli napaMerTp, y4uThIBAIOIITHH

YAETBHYIO MACCOBYIO CKOPOCTh BBITOpAaHHS
TOPIOYEro MaTepraa | IJIomas Ioxapa

h h
Z=—e 1,4— H HSGM,
H x‘{ H} e

Z= 1,25276 Ge3pasmMepHbIi TapaMeTp, YIUTHIBAIOIIIHIMA
HEpPaBHOMEPHOCTE pacnpenencHus O®I]
I10 BBICOTE IIOMELICHUS

3. Pacuer 3pa49eHM# KPHTHYECKOM IIPOJOIKATENLHOCTH HOXKapa tKp 1o ycinosuio
noctikenns KaxaeM 13 O®IT npenensHo ZONYCTAMBIX 3HAYEHUM B 30HE
npebbiBaHusg JoneH (paboueii 30He).



3.1. txpT - no noBsIIEHHOH TemMIIEpaType.

tkpT = ( B/A*In(1 + (70 - t0)/(273 + t0)*Z)"%
tkpT = 1920,372 (c)

tkpT mun = tkpT/60 (MuH)
tepT = 32,0062 (Mun)

3.2, tkplIB - mo noTepe BUIUMOCTH.

Dl = B/A

Dl1= 19034856,59

Ves*in (1,05*a*E)

D2= Inp*B*Dm*Z

D2= 0,004671796
1

D3= (1-D2)

D3 = 1,004693724

D4 = In(D3)

D4 = 0,004682743

D5~ (D1 * D4)"

D= 298,555415



txpIlIB = D5

tkplIB= (c) 298,555 tkplIB - mo moTepe BuaMMOCTH
txpIIB MuH = tkpIIB / 60 txplIB mun = 4976  (mmm)
3.3. tkpO2 - O NOHMKEHHOMY COJIEPIKAHMIO KHCIIOPOIA.

1
PR1=  1-(044/(B*LO2/VcB+027)*7)

PR1 = 2,198900017
Y2= In(PRI)
Y2= 0,787957243
tkpO2 = (D1 * Y2)Y
tkpO2 = 3872,809462 (c)
tkpO2muH = tkpO2 / 60 tkpO2muH = 64,547 (Mmun)

3.4. txpX - 10 KaXIOMY M3 ra3000pa3HBIX TOKCHYHBIX IPOJYKTOB FOPEHHS.

3.4.1. tKpXCO - no yrapaomy rasy.

Zl= 1
1-(Ve*XCO/(B*LCO))

Z] = 1,11135619

72 = In(Z1)



Z2

0,105581063

3= (D1 * Z2)Y2
Z3 = _ 1417.646071
tkpXCO = 73 (c)
tkpXCOMuH = tkpXCO / 60 tkpXCOmun = 23,6274 (mun)

Ecnu nod 3nakom nozapugma nonyuaemcs ompuyamenbHoe 4ucio,
mo dannsiti ODII ne npedcmaennem onacrocmu (n 2.5 F'OCT 12.1.004-91).

3.4.2. txpXCO2 - mo yriekuciaomy rasy.

Ul= 1
1-(Ves* XCO2/(B*LCO2))

Ul= 1,291291812
2= In(UI)
= 0,2556431
Us= (D1 * U2)%
U3 = 2205,93
tkpXCO2 = U3
txpXCO2 = 2205,93 (¢c)

tkpXCO2 M= tkpXCO2 / 60 tkpXCO2ZMum = 36,766  (vmn)



CnenoBatenpHo, t min = 4,976 mMuH 110 MOTEepe BUIUMOCTH .

OnpenensieM Heo6X0AUMOE BpeMsl 3BaKyalluH JIFOAEH W3 TOMEILEHMUS:
ts=0,8 * 4,976 = 398 wmum >tpacu.ss.=0,3 man
Yciosus 6e3onacHoi 3BaKkyanun cobaroaanTces, BpeMs 6J10KHpoBaHHS

nyTei S3BaKyallHH H3 pacCMAaTPHBAaeMbIX NOMELIEHHH He NpeBbINIaeT
pacyeTHOE BpeM# 3BaKyalHH 10 HACTYIJIEHHS ONAcHbIX (PaKTOpOB.



0.8,
W= *
TIOMEIIEHHs PACCYUTHIBAIOT 110 (OpMyIie 60

7. PACYHET YPOBHSI OBECHEYEHHSI BE3ONACHOCTH JIIOAEN
ITPHU ITOXAPE

Pacyer ypoBHs obecrieueHmsi mokapHOW 6€30MacHOCTH Honell Ha oOBEKTe
BEITIOJTHEH B COOTBETCTBUH C «MeToZIoM ompezie/ieHHs ypOBHS obecTieYeHns oKapHOH
6esonmacHocTH smoxein» (Obs3arensroe npunoskerne 2 TOCT 12.1.004-91 «IToxapHas
6e3onacHocTs. O0mme TpebGoBaHus» ).

TpeGyemsiii ypoBeHE 0Gecrieuenus moxapHOH 6e30MacHOCTH JOAeH ¢ TOMOIIBIO
CHCTEM IIOXapHOHM 0e30MacHOCTH, HANpaBIEHHBIX Ha MPENOTBpAIlleHHe BO3NEHCTBYS
omacHelX (QakropoB moxapa (O®II), nomken O6viTh He Menee 0,999999
npenorspamenus Boszgenctsus O®PII B rox B pacuere Ha Kaxao0ro Yesnosexa (.4 ITIH
01-03).

ITokazarenem OLEHKM ypOBHs obecriedeHus [0KapHO# 6e30ImacHOCTH moell Ha
00BbeKTe SBISETCS BEPOATHOCTh NpefOTBpalieHusi Bosxedicteus O®IT (PB)rox’ Ha
OTJENIBHOTO YeJI0OBEKa, KOTOpasi OIpeIeNsieTCsl U3 BhIPAKEHHUS;

PB=1-Og,

I'me Qp - BeposiTHOCTH Bo3zeiicTBus ODI] Ha OTAENEHOrO YeJI0BEKa B MO,

YpoBeHb oOecreyends Ge3omacHOCTH JOAedl INpu  MOkKape OTBEYaeT
TpebyemMoMy, eciu:

Qp <Qs,

['ne QL’ = 10 rox’ (HOpMaTHBHBIM TOKa3aTelb) - NOIyCTHMas BEPOSTHOCTH
BozaekcTBus O®II Ha oraensHOro yenoseka B roj B cooTsercTBuH ¢ m. 1.2 TOCT
12.1.004-91.

BepositHocte BoszelictBust O®II Ha otnensHoro uenoseka B rox (Q)
BBIYMCTISIFIOT IS JIIOJIEH B KKIOM 3J]aHUU (TIOMELEeHHH) 1o (hopmyIie:

QB i Qn Prm (1 = Pa) (1 & Pma)a
rae Q, - BEpOATHOCTB MOXKapa B 30aHHAH B O,
Prip - BEpOSATHOCTE IIPUCYTCTBUS JIFOZIEH B 31aHUH, TIpU paboTe:
0,33 - B 0OHY CMEHY;
0,67 - B IBe CMEHBHI;

1,00 - B Tpu cMEHBI,



P, - BepOSTHOCTB 3BaKyalliH JIFOJEH;
Pn3z - BeposATHOCTE 5G(eKTHBHON pabOTEI TEXHHUYECKMX  peIIeHHi
IIPOTHBOIIOXAPHO! 3aIUTHL.
BeposiTHOCTB moapa Ha 06BeKTe B roJi IPUHUMANACE UCXOS U3 GOpMyIT
MJC 21-3.2001
Qn=J*F
JlonmyckaeTcs NMpUHATH 3HAYEHWe BEPOSTHOCTH NoOXapa B rog O, =  7,34*107
(Merozka — omnpejieieHMss pacUeTHBIX  BEJMYUH [IOXAPHOrO PHUCKA B 3JaHMIX,
COOPYXXEHHAX M CIPOCHHSX pasIMYHBIX KIAaCCOB (yHKIHOHAIBHOM MOKAPHON
OINACHOCTH).
BeposTHOCTE ycnemHoit ssakyauuu noaei (P,)

P,=1-(1-Pa.n)(1 - Pas,.),

rae P, - BEpOATHOCTH 3BaKyalldy M0 3BaKyalHOHHEIM ITyTSIM

Py~ BEpOATHOCTH 3BaKyallWd uepe3 APYTHE 3BaKyallMOHHbBIE

BBIXO/IbI U3 MTOMEILEHUS

Jomyckaercst ypoBeHb obecrmeueHusi 0Ge30MacHOCTH JOAEH B 3JaHHAX
(coopyXeHusX) OIEHMBATH IO BepOSTHOCTH Qp, B OJHOM HIHM HECKOIBKHX

MOMeNIeHHsIX, Hanbolee yaaleHHBIX OT BEIXOIOB B 6€30MacHyIo 30HY.

BeposTHOCTE 3BaKyanuu 1o 5BaKyallMOHHBEIM TyTsM (P,,) BeumciseM mo
3aBUCHMOCTH.

=4
on p ¥
—, e t, <ty <t +1t.;

H3

Pu=9 0999, ecmm t +t <ty

0,000, ecim t) >tg

BeposiTHOCTE 3BaKyalluy 110 3BaKyallMOHHBIM ITyTsSM npuHUMaeM P, = 0,999, rak
KaK BBIMOJHAETCA YyCioBHe (0e30IacHOCTH, KOTOPO€ COOTBETCTBYET TpeGOBaHHAM
n.3.3 MJIC 21-3.2001 1 noATBepkKAeHO pacueTaMy HaCTOSILIETO AOKYMEHTA:

e

A€ ls, - BPEMs OT Havaja Ioxapa 0 OJOKMpOBaHHs 9BaKyal[MOHHBIX IIyTeH B



pesynbrare pacnpoctpaHeHus Ha Hux O®I], HMeron#x MpeaenbHo A0MyCTUMBIE U
JIIozie 3HAYEeHHUS, MUH;
1, - pacyeTHOe BpeMs 3BaKyallly JIOieit, MUH;
Iy, - UHTEpBal BpEeMEHH OT BO3HMKHOBEHMsA IOXKapa [0 Hadvala 3BaKyaluu
Jroei, MUH.
BeposiTHOCTE 3Bakyauuu 4epes npyrue (apapuiiHble) BRIXOABI Py, NpUHEMaEM
pasno# 0,03 (m. 2.6 INpuoxenus 2 nokymenra TOCT 12.1.004-91).
BeposiTHOCTB ycrienHo# 3BaKyaluy oelt onpeaensieM 1o Gpopmysie
P,=1-(1-0,999)(1-0,03) = 0,99903
BepositTHOCTH 3¢ deKTUBHOM paboTsI TEXHUYECKUX peIIeHu
NPOTUBOINOXAPHOW 3aLUMTHI, HANPABICHHBIX HA NpPeNOTBpalleHHe BO3JEHCTBUS Ha

JHOJIel ONacHBIX (akTopoB rnoxapa (Pr3), BEIYUCIIAIOT 110
dopmyne Pz= 1 - II(1-Ri ),

IA€ 7 - YACIO TeXHUICCKUX PEIICHUH NPOTUBONOKAPHON 3aIlUTH B 3[JaHUH;

R; - BEpOATHOCTB 3(()eKTHBHOTO CPabaTHIBAHUS i-T0 TEXHHYECKOTO PELICHHS.

BepositHOoCTE 3¢dekTHBHOrO CcpabGaThiBaHHsS 31EMEHTOB NPOTHROMOKAPHON
3aIIUTEL, IPUHUMAEMBIX JUISl OCHALEHHUS 00bEKTa, MPUHUMAEM PABHOM:

R;=0,95 - s cucreMbl ONOBENIeHHs ¥ yIpaBIeHWs 3BaKyalHein
(COY?D), B cootserctBuu ¢ 11 3.1 [Tpunoxenus 6 'OCT 12.1.004-91;

R, =0,72 - nusa aBTOMAaTUYECKOMN NOKapHOH CHUTHAJIU3aluy |
MOJKapOTyLIEHHsA, B COOTBETCTBUH C 1. 11 mpumoxenus 1 MCJ] 21-3.2001;

R 3 =10,79 - nas nepBUYHBIX CPEICTB IOXKAPOTYILIEHNS, B COOTBETCTBHH C 1I. 9
npunoxenus 1 MCJT 21-3.2001.

BepositHOCTE 3¢ beKTUBHOIA paboTsl TEXHUYECKUX peleHui
IIPOTHBOIIOXAPHOM 3aIIMTEl COCTABHIIA:

P=1-(1-0,95)1-0,72) (1 - 0,79)= 0,99706

VYuuTeiBas, YTO OTAC/IBHEINA YelOBEK HAXOAWUTCS B IIOMEIICHHUSX MeHee 8
4acoB B JI€Hb, TO BEPOATHOCTh €r0 NPHCYTCTBHS B IOMELICHHH [IPH II0XKape

npuHuMaeM  paBHoHM  coortHomrenutoo 0,33 Torma pacderHas BepOSTHOCTH



Bo3zeiicTBus O®II Ha oTAensHOrO wdenoBeka B TOA ISl paccMaTpPHUBAEMBIX
IMOMEIEHUN COCTABIISIET:

Qp=7,34*10"* 0,33 * (1 - 0,99903)(1 - 0,99706) = 0,7 * 10°®

Qs < Qp, T 0,7*10% < 1*¥10°
YcnoBue OGesomacHoCTH BbINOJIHEHO, HH/IUBUNYaJIbHBIH pPUCK MEHbIIe
pomycrumoro. OnpezieiseM BEpOSTHOCTE NpeaOTBpaleHus Bo3aekicteus O®II B roj

Ha OTACJIBHOI'O YE€JIOBEKA B 'O
P=1-Qz=1-0,7*10° =0,999999993

[Tonyuennoe 3Hagenue (P, NpPEBBIIIAET HOPMATHBHBIA I[IOKazaTelb IO
n. 4 IIb 01-03 (0,999999993 > 0,999999 ), Tpebyemsiii ypoBeHs MOKAPHOW
OesomacHocTH Jmozel B cootBercTBUM C 1. 4 ITIB-01 w m. 1.2 TOCT 12.1.004-91

cyuTaeTcs oOecmeYeHHBIM.
8. BEIBOJIbI

Yposenv  obecneuenus  Gesonachocmu  nr0deli  npu  noxcape omeeuaem
mpebyemomy.

Cnedosamenvho, cyujecmeyrowuii Ha OAHHOM 00beKme KOMNACKC
00bEMHO-NNAHUPOBOUHBIX U UHIHCEHEPHO-MEXHUUECKUX Pewen Uil obecneuusaem

mpebyemblii ypoeeHs He3onacHocmu.



9. MEPOIIPHATHS, MO3BOJISIIOINUE CHHU3UTH NMOXKAPHYIO
OINACHOCTSB JJAHHOTI'O OBBEKTA.

IloxxapHast 6e30macHOCTs 00BEKTa NOKHA OBITE ObecneueHa:
0O  CHCTEMaMH NPeNOTBPAIeHHs 1oXKapa,

O CcHCTeMaMH npomaonomap}[oi‘i 3allHThI, B TOM 4YHucCIe

OpraHv3alMOHHO-TCXHAYCCKUMHU MEPOTIPUATUAMH.

Cucrembl moXapHOW 6e30macHOCTH O6BEKTa MOIDKHBI BBIONHATH OJHY W3

CIICOYIONIHX 3a1a4:
O HCKIIIOYIAaTh BOSHUKHOBEHHE I10XKapa,

O  olecrneyuBaTh NOKapHYIO 0€30MaCHOCTb JIIOEH;

O obecrneynBars MOKapHYIO 6e30macHOCTb MaTepUaibHEIX
IIEHHOCTEH;
O obecne4nBaTh NOXKapHYIO 6e30macHOCTh Jroaei U

MaTepHallbHBIX LIEHHOCTEH OJTHOBPEMEHHO.

OnHuM U3 OCHOBHBIX 3JIEMEHTOB CHCTEMBI IIOXKapHOW 6e30macHocTH o0BeKTa
sBnsercs 4enoBek. CucremMa noxapHOW 0€30IaCHOCTH JAaHHOTO OOBEKTA,
HalpaBlieHHas Ha NPEJOTBpAlLEHWE BO3JEHCTBHMSA Ha IOJEH ONMACHBIX (DAKTOPOB
noxkapa, B TOM YHCJIe WX BTOPHYHBIX IPOSIBIIEHHH MOXET 00ecrnedyuTs TpedyeMslii
YPOBEHb IpH 3allUTe BCEro 3JaHMs CHUCTEMOM aBTOMATHYECKOH IOXKapHOM
CUIHAJM3alHK U CUCTEMOM aBTOMATHYECKOr0 OMOBEINEeHHs JIOJeH O Tokape WK
3all[ATE BCEX IIOMEILEHWM, He OTHOCSAIMXCS K KnaccaMm 30H 1o ITYD: BmaxkHble,
MOKDEI€E, ChIPEIE - aBTOHOMHBIMU JBIMOBBIMH ITO’KAPHBIMH H3BELIATEISIMH.

3anacHble (aBapuiiHbIE) BBIXOJBI, IIMPHHA M UIHHA KOTOPHIX JOJDKHA HCKIOYATh
BO3MOXXHOCTh 3aJIepKKH H3-32 CKOIUICHHS JIIOACH, HeoOXOAWMO 3aKphiBaTh Ha
cBOOOAHO OTKphIBarommiicas 3amok. He momyckaercs 3arpoMoXznaTh IyTH
3BaKyallWH, INPOXOJBI, YCTaHABIMBaTh 00OpynOBaHHEe M MeOenb B KOpHIIOpax,
CyXaTh TEM CaMbIM IIMPUHY npoxoaoB. Heobxoxaumo npexycMoTpers Komiuieke mep

0 CHW)KEHHMIO BEPOSTHOCTH BO3JEHCTBHA ONAcHbIX (aKTOpOB  IoOXKapa:



TIIpEyCMOTPETh  BO3MOXHOCTh DBaKyalMH dYepe3 HapyKHblE 3BaKyalHOHHbIE
BRIXOZBI. B mepwon mpoBeneHMs MaccOBEIX  MepONpPHSTHIA OrpaHHYHBATH
MaKCHMaJIbHO€ KOJIMYECTBO TNPHCYTCTBYIOIMMX mofeil. Kpyrmocyrouno nomken

TOIEP)KUBATECS IIPOTHBOTIOXKAPHEIN PEKHM.

B mpouecce skcmiyaramuu o6nexTa Heo6XOOMMO He JOIyCKaTh HW3MEHEHUI
KOHCTPYKTHBHBIX, OOBEMHO-TIJIAHUPOBOYHBIX U MHKEHEPHO-TEXHAYECKUX peleHui
Ge3 mpoekTa, pa3palGOTAHHOIO B COOTBETCTBHH C NEACTBYIOIUMA HOPMAMH |
YTBEPXKJCHHOIO B  yCTaHOBICHHOM mopsnke. He jomyckate m3menenwme
(nepepacripesieNieHHe) NOXKAPHOM HArpysku 6e3 COracoBaHUS ¢ rOCyapCTBEHHBIM

[TOXKapHBIM HAZI30POM.
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