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(UYC 1—95)

Hacrosimuii cTtanaapt ycraHaBiaMBaeT oOInue TpeOOBaHHS MOXKapHOW 0e30MacHOCTH K 00beKTaM
3alIMTHl PA3IMYHOTO HA3HAYECHUS Ha BCEX CTaJUsIX MX )KU3HEHHOTO IMKJIA: MCCIeI0BaHHe, pa3padoTKa
HOPMATUBHBIX JIOKYMEHTOB, KOHCTPYHUpPOBaHHE, NPOEKTUPOBAHUE, W3TOTOBJIEHHE, CTPOUTEILCTBO,
BBITIOJIHEHHE YCIyr (paboT), UCHBITaHKE, 3aKyNKa MPOIYKIHMU 10 UMIIOPTY, MpOjAaxa MpOAyKIUH (B
TOM YHCJIE Ha 3KCIIOPT), XpaHEHUe, TPAHCIOPTUPOBAHKE, YCTAHOBKA, MOHTAX, Hala/lKa, TEXHUIECKOE
o0cy)XuBaHUE, PEMOHT (PEKOHCTPYKIIMS ), FKCILTyaTanus (IpuMeHeHue) U yrunu3sauus. s oObeKToB,
HE COOTBETCTBYIOIIMX NEHCTBYIOLIIMM HOpMaM, CTaHAApT yCTaHAaBIMBAaeT TpeOOBaHUS K pa3paboTke
MPOEKTOB KOMIICHCHPYIOIIMX CPEACTB U CUCTEM OOeCIieueHHUs MMOXKapHOH Oe30MacHOCTH Ha CTaausX
CTPOUTENIBCTBA, PEKOHCTPYKIIUU U IKCILTyaTal[id OOBEKTOB.

TpeboBanus crannapTa sSBISIOTCS 00513aTEILHBIMU.

TepmuHBI, MPUMEHsIEMbIE B CTaHIAPTE, U X MOSCHEHHS IPUBEACHBI B IPUIIOKEHUH 1.

(U3menennast pexakuusi, I3m. Ne 1).
1. OBIIUE MMOJIOXEHUWS

1.1. IoxapHas Oe30macHOCTh OOBEKTa JODKHA OOECIIeUMBATHCS CUCTEMaMHU NPENOTBpPAICHHS
Ioxkapa u HpOTHBOHO)KapHOﬁ 3alIUTBI, B TOM YUCJIC OPraHU3allMOHHO-TEXHUYCCKUMU MCPONIPUATUAMHU.

CucreMbl IO)KapHOH 0E30IaCHOCTH JIOJDKHBI XapaKTepH30BaThCs YPOBHEM O0ECIIEUEHHs OXKAPHOM
0e30omacHOCTH JIIOAEH M MaTepHANbHBIX IIGHHOCTEH, a TaKKe HSKOHOMHYECKHMMH KpPUTEPUSIMH
3 (PEKTUBHOCTH ITUX CHUCTEM JUIsi MaTepHaIbHBIX IIEHHOCTEH, C y4eTOoM BCeX CTaaui (HayuyHas
pa3paboTka, NPOEKTHPOBAHUE, CTPOUTENBCTBO, OSKCIUTyaTalMs) S>KH3HEHHOTO LHKJIA OOBEKTOB H
BBITIOJIHATL OJIHY M3 CICAYIOIINX 3aa4:

UCKJTIOUaTh BOSHUKHOBEHHUE MOXKAPa;

obecrieuynBaTh MOXKAPHYIO 0€30IaCHOCTS JIFOIEH;

obecrieuynBaTh MOXKApHYI0 0€30IIaCHOCTh MaTepHAaIbHBIX IIEHHOCTEIH;

obecreunBaTh MOXKAPHYIO0 0€30MACHOCT JIFO/IEH U MAaTepHUANIbHBIX LIEHHOCTEH OJJHOBPEMEHHO.

1.2. OObBeKThl JOJKHBI HMMETh CHUCTEMBI IIOKapHOH Oe30MacHOCTH, HalpaBleHHbIE Ha
MPEOTBPAIEHHEe BO3ACHCTBHS Ha JIIOJIEH OmacHBIX ()aKTOPOB IOKapa, B TOM YHCIE UX BTOPUYHBIX
MIPOSIBJICHUH Ha TpeOyeMOM YpOBHe.

TpeOyemblii ypoBEeHb OOecledeHHs MOKapHOW O€30MacHOCTU JIIOJeH C TMOMOIIBI0 YKa3aHHBIX
cucreM JiojokeH ObiTh He MeHee 0,999999 npenoTBpalieHus BO3AEHCTBHS OMAacHBIX (akTOpOB B roj| B
pacueTe Ha KaXXJIOTO YelOoBeKa, a JOIMYCTUMBIH ypOBEHb MOXKapHOM OMAaCHOCTH JIs JIOJEH HOJKEeH
61T He Goree 10 BosaeiicTBus onacHbIX (haxTOpOB MOXkKapa, MPEBHIMAIOIINX IPEIETHHO AOIMyCTUMBIE
3HAYEHHMs, B IO/l B pacyere Ha KaXKJI0ro YesIOBEKa.

Merton omnpezeneHuss YpOBHs oOeclieueHus] IOKapHOil 0e30MacHOCTH JIIoAeW TpPUBEACH B
HPUIIOKEHUH 2%,

* TlpuBelcHHBIC B MPHIOKEHUSIX 2, 3 ¥ 5 craHmapta METOIbl MOTYT HM3MEHSITHCS C COTJIACHS TOJIOBHOMU
opraHu3anuy B o0actu noxapHoi 6esonacaoctn — BHUUIIO MBJ] CCCP.

1.3. OObekThl, MOXapbl Ha KOTOPHIX MOTYT IIPHUBECTH K MAacCOBOMY IOPKEHHUIO JIIO/IEH,
HaxXOJAIIMXCS Ha OTHX OO0BEeKTaX M OKpYXKalolled TeppUTOpPHH, OIACHBIMH M BPEIHBIMHU
npousBoacTBeHHbIMA (pakTopamu (o TOCT 12.0.003), a Taxke omacHbIMU (PaKTOpaMH MMOXKapa U UX
BTOPUYHBIMH TIPOSBICHUSAMH, JOJDKHBI UMETh CHCTEMBI IMOXKapHOI 0e30MacHOCTH, oOecreynBaromye
MHUHMMAJIBHO BO3MOXHYIO BEPOSITHOCTh BOSHUKHOBEHUS MoXkapa. KOHKpeTHbIe 3HAYCHUS MUHUMAJIBHO
BO3MOYKHOH BEPOSITHOCTH BOSHHKHOBEHUS TI0Kapa ONPEAEIISIOTCS MPOSKTHPOBITUKAMU U TEXHOJIOTAMHU
MIPY TACIIOPTH3ALNH 3THX 00BEKTOB B yCTAHOBICHHOM TIOPSIKE.

Ilepeuenp 3THX 00BEKTOB pa3pabaTHIBAETCS COOTBETCTBYIONINMH MHUHHCTEPCTBAMH (BEIOMCTBAMHU
U T.II.) B YCTaHOBJICHHOM IOPS/IKE.

Meton ompeneneHus BEpOATHOCTH BO3SHWKHOBEHHUS MMOXKapa (B3pbIBa) B M0KAPOOIIACHOM OOBEKTE
NPUBE/ICH B IPUIIOKEHUH 3.

1.4. O6BEKTHI, OTHECEHHBIE K COOTBETCTBYIONIUM KATETOPHUSAM IO MOKapPHOW OIMACHOCTH COTJACHO
HOpMaM TEXHOJIOTHYECKOTO MPOEKTHPOBAHUS ISl ONpEICTCHNsI KaTeTOPHi MOMENICHUH U 3AaHui 1Mo
MOYKapHOW W B3PBIBOTIOKAPHOM OIMACHOCTH, JOJDKHBI MMETh IKOHOMHYECKH 3((EeKTHUBHBIE CHCTEMBI
Mo’KapHOW 0€30MacHOCTH,



Metol OLEHKM SKOHOMHYECKOW 3(P(EKTHBHOCTH CHCTEM MOXapHOW O€30MacHOCTH IPHUBE/ICH
NPWIOKEHUH 4.

1.5. OnacHpiME (haKkTOpamMH, BO3AEHCTBYIOIIMMHE Ha JIIOJIEH ¥ MaTepUajIbHbIC LIEHHOCTH, SBJISIOTCS:

TUIaMsL U UCKPBI;

MIOBBILIEHHAS] TEMIIEPaTypa OKpy Karollel cpebl;

TOKCHYHBIE MTPOJYKTHI TOPEHUSI U TEPMHUYECKOTO Pa3I0KEHHUS;

JIBIM;

MOHIKEHHAs] KOHIIEHTpALus KUCIOPOAa.

K BTOpHYHBIM TpOSBIEHHSAM OMNAacHBIX (AKTOPOB II0XKapa, BO3JCHCTBYIOIIMM Ha JIOACH H
MarepuaibHble IIEHHOCTH, OTHOCSTCSI:

OCKOJIKH, 4aCTH pa3pyLIMBIINXCS aNllapaToB, arperaToB, YCTAHOBOK, KOHCTPYKIINIA;

paaroaKTUBHBIE M TOKCHYHBIC BEIIECTBA M MaTepHAabl, BBILIEANINE U3 Pa3pyIICHHBIX alllapaToB U
YCTaHOBOK;

INEKTPUUECKUI TOK, BOSHUKILIHUH B PE3YJIbTaTe BEIHOCA BHICOKOTO HANPSIKEHUS HA TOKOTIPOBOISIIIE
Y4acTH KOHCTPYKIIMH, ammapaToB, arperaTos;

omnacHsle Gakropsl B3psiBa o 'OCT 12.1.010, nmpowuciieamiero BeieacTBIE 0Xapa;

OTHETYIIAI}E BEIeCTBA.

1.6. Kiaccupukanmss OOBEKTOB 1O TMOXKAPHOW W B3PHIBOINOXKAPHONH OMACHOCTH JOJDKHA
MPOU3BOJUTECS C YYETOM JIONMYCTUMOIO YPOBHS HMX MOXapHOW OMAacHOCTH (TpeOyeMoro YpOBHs
o0ecreueHus MoXapHOH Oe30IacCHOCTH), a pacyeThl KpUTEPHEB M IOKa3aTelel ee OLCHKHU, B T. U.
BEPOSITHOCTU TOXKapa (B3pblBa), — C Y4YETOM MAaCChl TOPIOYUX M TPYIHO-TOPIOYMX BEIECTB H
MaTepuaoB, HaXOSIIMXCS Ha OOBEKTE, B3PHIBOMOXKAPOOIACHBIX 30H, 00pa3yIOUIMXCs B aBapUHHBIX
CHUTYaIMsX, U BO3MOYKHOTO ylepOa sl Jr0JIel 1 MaTeprualibHbIX LIEHHOCTEH.

1.7. BeposTHOCTh BO3HHUKHOBEHHUS MOXapa OT (B) 3JEKTPHUYECKOIO WM APYrOro €AWHHYHOIO
TEXHOJIOTHYECKOTO W3AENUs WM OOOpYNOBaHMs NPH HUX pPa3pabOTKE W HM3TOTOBJICHHH HE JIOJDKHA
npesbimaTh 3Hadenns 10° rox. 3HaueHHe BETMUMHEI JOMYCTHMOH BEPOATHOCTH MOXKAapa MpH
NPUMEHEHUH U3JIeTMH Ha 00BEKTax JIOJDKHO YCTAHABJIMBATHCS PAacyeToM, HCXO.s U3 TpeboBanmii . 1.2
HACTOSIILIETO CTaHAapTra. MeToJ OIpeleleHUs BepOoSTHOCTH BO3HMKHOBEHMS IHoXapa OT (B)
ANEKTPUYECKUX M3JIENUH TIPUBEACH B IPUIIOKEHHUH 5.

1.8. MeToauky, copepKaluecst B CTaHIapTax U JPYrMX HOPMATHBHO-TEXHUUYECKHX TOKYMEHTax U
npeHa3HaYeHHbIE JUIs ONpe/IeNieHHs IOKa3aTeeil MoyKapHoil OITaCHOCTH CTPOUTENBHBIX KOHCTPYKIHUH,
uX OOJIMIIOBOK M OTHAEINOK, BEIIECTB, MATEPUATIOB U U3/SNIHUH (B T. 4. HE3aBEPIICHHOIO IIPOU3BOJICTBA)
JIOJDKHBI a/IEKBaTHO OTPaXkKaTh PealibHbIE YCIOBHS TI0XKapa.

1.9. Ilepeuenr u TpeOGoBaHHs K 3((GEKTHBHOCTH 3JIEMEHTOB KOHKPETHBIX CHCTEM MOXKapHOU
6€301acHOCTH JIOJDKHBI YCTAHABIUBATHCS HOPMAaTHBHBIMH U HOPMATHBHO-TEXHUYECKHUMH JIOKYMEHTAMH
Ha COOTBETCTBYIOIIUE BUJIBI OOBEKTOB.

[Tpumeps! pacyera nokasatesnei 3¢ dpexruHocTH 110 1. 1.2, 1.3, 1.7 npuBeaeHs! B NPUIIOKEHUH 6.

2. TPEBOBAHMS K CIIOCOBAM OBECIEYEHMSA MOKAPHOM BE3OIACHOCTH
CHUCTEMBbI IPEJOTBPALHIEHUS ITOKAPA

2.1. TlpenoTBpalileHue TOXapa MAOJDKHO JIOCTHraThCs MPEIOTBPAICHUEM 00pa30BaHHs TOPIOYCH
cpenbl U (WIK) MPEeOTBpallleHueM 00pa30BaHusl B TOprOUel cpejie (UM BHECEHUS B HE€) NCTOUYHUKOB
3AKUT'aHUs.

2.2. TlpemotBpaiieHue OOpa30BaHHsS TOPIOYCH Cpembl JODKHO O0ECIeUYnBaThCS OMHHM U3
CJIEIYIOIINX CITIOCOOOB MITM MX KOMOWHAITHI:

MAaKCHUMAJIbHO BO3MOXXHBIM TPUMEHCHUEM HETOPIOYNX U TPYAHOTOPIOYUX BEHICCTB U MATCPHUAJIOB,

MAaKCUMAJIBHO BO3MOJKHBIM IO YCJIIOBHUAM TEXHOJIOTUH U CTPOUTECIBCTBA OTPAHMYCHHUEM MACChl U
(mm) o6beMa roproYMX BEIIECTB, MAaTEpUaIoB U Hanboiee 6€30MacHBIM CITIOCOOOM X Pa3MEICHHS;

M30JISIIMEH TOprovel cpelibl (MPUMEHEHHUEM H30JUPOBAHHBIX OTCEKOB, KaMmep, KaOWH U T. 11.);

nmoJiJiep)kaHreM 0e30MacHOW KOHIIEHTPAIlMU CPebl B COOTBETCTBHM C HOPMaMU U TpaBHIaMU U
APYruMHU HOPMATUBHO-TEXHUYCCKUMHU, HOPMATUBHBIMU JTOKYMECHTAMU U IIPpaBUJIaMU 6e3OHaCHOCTI/I;

JIOCTaTOYHOM KOHIIEHTpanuen (iermMaruzaropa B BO3AyXe 3alMIAeMOro o0bema (ero coCTaBHOM
4acTH);

MOAACPKAHUEM TEMIICPATYpPhl W OABJICHUA CPEAbI, NMPHU KOTOPBIX PACHPOCTPAHCHUC IIJIAMCHH
MCKITIOYaeTCsl;

MaKCHUMaJIbHOH MexaHI/I?)aHI/ICﬁ u aBTOMaTHBaHHeﬁ TEXHOJIOTUYECKUX TIPOIECCOB, CBA3AHHBLIX C
oOpalieHreM TOPIYHX BEIECTB;

YCTaHOBKOH I0KapOOIaCHOr0 00O0pPYIOBaHMS MO BO3MOYKHOCTH B H30JIMPOBAHHBIX MOMEIIECHHSIX



WM Ha OTKPBITHIX [UIOINAAKAX;

NPUMEHEHHUEM YCTPOMCTB 3aIlUTHl MPOU3BOJICTBEHHOTO 00OPYIOBaHUS C OPIOYMMH BEIECTBAMHU
OT NOBPEXKICHUI U aBapuil, yCTAaHOBKOM OTKIIFOYAIOIINX, OTCEKAIOIIHUX U APYTUX YCTPOICTB.

2.3. IlpenorBpamieHne oOpa3oBaHUSI B TOpIOYEH cpele HMCTOYHUKOB 3a)KHTaHUS  JOJDKHO
JIOCTHUTaThCsl IPUMEHEHHEM OJIHUM U3 CIEAYIOLIUX CIIOCOO0B MIIM UX KOMOMHALIMEH:

NPUMEHEHNEM MalllH, MEXaHU3MOB, 00OPYIOBaHMs, YCTPOUCTB, NMPU IKCIUTyaTallMd KOTOPBIX HE
00pa3yoTCcs UCTOYHUKH 3a)KUT aHUS;

NPUMEHEHUEM 3JIEKTPOOOOPYAOBAaHUS, COOTBETCTBYIOIIETO I10KAapOONACHOW M B3PHIBOOIIACHOU
30HaM, TpYIIE U KaTerOPHU B3PHIBOONACHOM cMecH B cooTBeTcTBHU ¢ Tpebosanusamu ['OCT 12.1.011
u IIpaBui ycTpoiCTBa 3JIEKTPOYCTaHOBOK;

NPUMEHEHNUEM B KOHCTPYKIMU OBICTPOAEHCTBYIOIINX CPEICTB 3aIUTHOTO OTKIIOYEHUS] BO3MOYKHBIX
UCTOYHUKOB 3a)KUTaHMUS;

NPUMEHEHHUEM TEXHOJIOTMYECKOIro ITIpolecca U 000pyJIOBaHUs, YIOBIETBOPSIOIIETO TPEeOOBaHUSIM
aNeKTpocTaTuueckoit nckpodesonacHoctu o 'OCT 12.1.018;

YCTPOHCTBOM MOJIHUC3AIUTHI 3TaHUIH, COOPYKCHUN 1 000PYIOBAHHS,

MOJJIEp)KaHUEM TEMIIepaTypbl HarpeBa IOBEPXHOCTH MAIlMH, MEXaHU3MOB, 00OpYIOBaHUS,
YCTPOMCTB, BELIECTB M MAaTepHUalOB, KOTOPbIE MOIYT BOWTU B KOHTaKT C TOPIOYEH CpEJOH, HUKE
NpesieNbHO  A0IyCTHMOM, coctaBisitomieii 80% HauMeHbIeidl TemmepaTypbl CaMOBOCILIAMEHEHHS
TOPIOYEro;

HCKIJIIOYEHHE BO3MOXHOCTH MOSBIICHUS HCKPOBOTO pa3psiaa B TOPIOUei cpelie ¢ 3Hepruei, paBHoi u
BBIIIIE MUHIUMAJIbHOM SHEPTUHU 3aKUTAHUS;

MIPUMEHEHHEM HEHUCKPSILEro HHCTPYMEHTa IpH paboTe ¢ JIErKOBOCIIAMEHSIOIIMMUCS SKUAKOCTSIMU
U TOPIOYMMHU ra3zamy;

JMKBUAAIMEH yCIOBMH JUIi  TEIUIOBOIO, XHMMHYECKOro U (WiM) MHKPOOHOIOTHYECKOTO
CaMOBO3ropaHusi O0OpaIlaloIIUXCs BELIECTB, MaTEepPUaANIOB, W3AENUWi H KOHCTpyKuuid. Ilopsmok
COBMECTHOT'O XpaHEHHS BEIIECTB U MaTepHUaIoB OCYLIECTBIISIOT B COOTBETCTBUU C IPUIOKEHUEM 7,

yCTpaHEHHEM KOHTaKTa C BO3AYXOM NMUPO(OPHBIX BELIECTB;

YMEHBIIIEHHEM OIPEJIENAIONIeT0 pa3Mepa TIoproueill cpelbl HIKE MpPefesbHO IOMYyCTHMOIO IO
TOPIOYECTH;

BBINOJIHEHUEM JIeHCTBYIONNX CTPOUTEIBHBIX HOPM, IIPaBIII U CTaHJApTOB.

2.4. Orpannuenue Macchl U (i) oObeMa TOpIOYMX BELIECTB M MaTepUajioB, a TakkKe Hambolee
6e30macHbIi CIOCO0 WX pa3MeIIeHUs] JOJDKHBI JTOCTUTaThCcsd MPUMEHEHHEM OJHOTO W3 CIIEeIYOILIHX
Croco0O0B MM X KOMOHMHAIHEH:

YMEHBIIEHHEM Macchl M (WiIM) o0beMa TOpIOYMX BELIECTB M MAaTEpHaloB, HAXOAAIIMXCS
OJTHOBPEMEHHO B TIOMEIIEHHH WM Ha OTKPHITHIX IUIONIA/IKAX;

YCTPOWCTBOM aBapUHHOTO CIMBa I0KAapPOOIMACHBIX KHUAKOCTEH W aBapUMHOIO CTpPaBIIMBAHUS
TOPIOYMX T'a30B U3 aNapaTypsl;

YCTPOWCTBOM Ha TEXHOJOIMYECKOM OOOpYAOBaHHHM CHUCTEM MPOTHUBOB3PHIBHOW 3allUThl METO]
orpeziesieH st 6e30MacHOM IIIOIIaAN pa3repMeTH3aluu 000pyI0BaHus IPUBEICH B IPHIIOKEHNH 8,

MEpUOTUUECKON OUYHCTKM TEPPUTOPUH, Ha KOTOPOil pacmosaraercst OOBEKT, ITOMEIICHHI],
KOMMYHHKaIUii, anmapaTypsl OT TOPIOYHX OTXOJI0OB, OTIIOKEHHUH MBIIH, IyXa | T. I1.;

yIaJeHHeM MOXKapOOIAaCHBIX OTXO0JI0B IIPOU3BOJICTBA;

3aMeHoit nerkoBocruamensitomuxcst (JIBX) u roprounx (I'K) sxugkocrelt Ha moxapo0be3onacHbie
TEeXHUYECKHE MOIOIINE CPENICTRA.

(M3menennas penakuus, U3m. Nel).

3. TPEBOBAHHUA K CHOCOBAM OBECHEYEHUS MMOKAPHOM BE3OITACHOCTH
CUCTEMBI IPOTUBOINOXXAPHOM 3AIIIUTHI

3.1. TIporuBomokapHasi 3aIluTa JOJDKHA JOCTHTAThCS NPUMEHEHHEM OJHOTO W3 CIEHYIOIINX
C110co00B WK UX KOMOUHALHEN:

MPUMEHEHUEM CPEJICTB MOKAPOTYIICHHS U COOTBETCTBYOIIIX BHIIOB MTOKAPHOW TEXHHUKH;

MPUMEHEHUEM aBTOMATHYECKUX YCTAHOBOK MOXAPHON CHTHAIH3AIUHU U TI0KAPOTYIICHUS;

MPUMEHEHHUEM OCHOBHBIX CTPOMTEIFHBIX KOHCTPYKIUH U MaTePHajoB, B TOM YHCIE UCIOIb3YEMbIX
JUTSL OOJIMIIOBOK KOHCTPYKIUH, C HOPMHPOBAaHHBIMHU ITOKA3aTEISIMU TI0KaPHOI OIaCHOCTH;

NPUMEHCHHEM TIPONUCKHA KOHCTPYKIMHA OOBCKTOB aHTHIIMPEHAMH W HAHECEHHEM Ha UX
MOBEPXHOCTH OTHE3AIIUTHBIX KPACOK (COCTaBOB);

YCTpOHCTBaMU, 00ECIICYUBAIOIIUME OTPAHUYCHHUE PACIIPOCTPAHCHUS MTOKAPa;



OpraHM3anyeil ¢ IOMOIIbI0O TEXHWYECKHX CPEJICTB, BKIIOYAs aBTOMAaTHYECKHE, CBOEBPEMEHHOTO
OIIOBEIICHHS ¥ IBaKyalllH JIIOJCH;

NPUMEHEHNUEM CPEACTB KOJUIEKTUBHOW M WHIMBHMAYaJIbHOW 3alUTHI JIIOJEH OT OMAaCHBIX (akTOpOB
Hoxapa,

NPUMEHEHUEM CPEJICTB NPOTUBOABIMHOMN 3alUTHI.

3.2. OrpaHuueHHe pacHpOCTpaHEHHs Io)Kapa 3a IHpeleNbl oyara JOJDKHO —JOCTHUTaThes
NPUMEHEHHUEM OJJHOTO U3 CIEAYIONIMX CIOCOO0B MIIM UX KOMOMHAIINEH:

YCTPOWCTBOM MPOTUBONOKAPHBIX NIPETpa;

YCTaHOBJICHUEM MPEAEIbHO JIONMYCTUMBIX II0 TEXHHKO-ODKOHOMHYECKHM pacyeraM  IUIOIaaei
MPOTUBOMOXKAPHBIX OTCEKOB M CEKIHH, a TakXKe 3TaXHOCTU 3[aHUM M COOpYyKeHMH, HO He Ooiyee
OIpe/ieJIeHHBIX HOpMaMU;

YCTPOWCTBOM aBapUHHOTO OTKIIIOUSHHUS U TIEPEKIIFOYECHHUS yCTAHOBOK M KOMMYHHKAIIHH;

NPUMEHEHUEM CpPEACTB, MPEAOTBPALIAIONINX WM OTrPaHUYMBAIOIINX pa3iIMB M pacTeKaHHe
JKHUIKOCTEH IIPH 10kKape;

NPUMEHEHNEM OTHEIPEerpaXkJalolINX YCTPOHCTB B 000PYI0BaHUH.

3.3. Kaxzplii 00BEKT JOIDKEH UMETh Takoe 00bEMHO-IIAHMPOBOYHOE M TEXHUUYECKOE HCIIOIHEHHUE,
4TOOBI 3BaKyalHs JIIO/IeH N3 Hero ObUIa 3aBepIICHA IO HACTYIUICHHS IPEIeIbHO JOYCTUMBIX 3HaYSHHN
omacHbIX (haKTOPOB MOKapa, a MPH HEIEIECO00Pa3HOCTH IBaKyalluH OblTa 00eCIIeYeHa 3aliTa JHICH
B oObekTe. [y obecreyeHns 3BaKkyaluu He0OX0aUMO:

YCTAaHOBUTh KOJIMYECTBO, pa3Mephl, M COOTBETCTBYIOLEE KOHCTPYKTHBHOE MHCIIOJHEHHUE
9BaKyalMOHHBIX ITyTEH U BBIXOJIOB;

00ecreyuTh BO3MOXXHOCTh OECIPEISITCTBEHHOTO ABHKEHHS JIFOICH 110 DBAKYAI[IOHHBIM ITyTSIM;

OpPraHM30BaTh NPU HEOOXOJMMOCTH YIPABJICHUE IBIKCHUEM JIIOJCH MO IBaKyallMOHHBIM IYyTSIM
(cBeToBBIE YKa3aTelH, 3BYKOBOE U PEUEBOE OMOBEIIECHHUE U T. I1.).

3.4. CpencTBa KOJUIGKTUBHOW M MHAWBHUIYAJIbHOM 3allUTHI JTOJDKHBI 00ecrieunBaTh 0€30MacHOCTD
JIFOJIeH B TeUYEHHE BCEr0 BPEMEHH JICHCTBHS OMACHBIX (haKTOPOB MOXKapa.

KosieKTHBHYIO 3allUTy clieayeT 00ecHeYrBaTh C MOMOIIBIO MOKapoOE30MacHbIX 30H U JAPYTUX
KOHCTPYKTHBHBIX pemeHnil. CpelncrBa WHIMBHAYaJIbHOW 3allUTHI CIENyeT NPUMEHATh TaKKe JUIs
MOXKaPHBIX, YYaCTBYIOLIMX B TYIICHUH 0OXKapa.

3.5. Cucrema mpPOTHBOABIMHOM 3aIlUTBl OOBEKTOB JOJDKHA OOCCIICUYMBATH HE3aIbIMIICHHUE,
CHIDKEHHE TEMIIEpaTypbl M yIAJICHWE NPOJYKTOB TOPEHMS W TEPMHUYECKOTO PA3JIOKECHUsI Ha IyTIX
9BaKyallii B TEYEHHE BPEMEHH, JOCTaTOYHOTO I 3BaKyalllH Jro/ed U (WIN) KOJUIEKTUBHYIO 3aIlUTY
JIFO/IeH B COOTBETCTBUH C TPEOOBAaHMUAMH 1. 3.6 U (MJIN) 3aLIUTy MaTepUATIBHBIX IIEHHOCTEH.

3.6. Ha xaxIoM oOBEKTe HApOIHOTO XO3SHCTBA JOIKHO OBITH O0OECIEUueHO CBOEBPEMEHHOE
OTIOBEILIEHNE JIFOJeH M (WJIM) CUTHAJIM3alus O IMOXKape B €ro HadyalbHOW CTaAMM TEXHHYECKHMH WIN
OpraHU3aI[IOHHBIMH CPEJICTBAMHU.

[Tepeuenb 1 00OCHOBaHHME JOCTATOHYHOCTH JUIsl LiesieBOM 3(p)EKTHBHOCTH CPEICTB OMOBELICHUS M
(mnM) curHaNMU3aMy Ha 00BEKTaX COTIACOBHIBACTCS B YCTAHOBICHHOM IOPSAKE.

3.7. B 31aHUSIX ¥ COOPYKEHHUSIX HEOOXOANMO MPETyCMOTPETh TEXHUYECKHE CPEICTBA (JIECTHUYHbIE
KJIETKH, MTPOTHUBOIIOXAPHBIE CTEHBI, JIU(THI, HAPY)KHBIE MOXKAPHBIE JICCTHUIIBI, aBAPUIHBIC JIIOKU U T.
I.), UMEIONINEe YCTOMYMBOCTH INpPH IOKape M OTHECTOHMKOCTh KOHCTPYKIMH HE MEHee BpPEMEHH,
HEO0OXO0IMMOTO JIJIsl CIACEHMs JIF0/Iei PH M0XKape U pacyeTHOr'0 BPEMEHH TYILLICHHS [0XKapa.

3.8. Jns no>kapHOW TEXHUKU JTOJDKHBI OBITH OIPE/IEIICHbI:

ObICTpOIEICTBIE M MHTEHCUBHOCTD MOJIa4H OTHETYILIALUX BEIIECTB;

JIONTyCTUMBIE OTHETYIIAIllhe BemecTBa (B TOM YHCJIE C TIO3UIMHM TpeOOBaHWH HKOJOTMH U
COBMECTHMOCTH C TOPSIIIAMH BEIIECTBAMH U MaTepHalIaMu);

MCTOYHUKH U CPEJICTBA MOJIa4¥ OTHETYIIAIIUX BEIIECTB AJIsl OKAPOTYILCHUS;

HOPMaTHBHbII (pacueTHBIN) 3anac CrelHaNtbHbIX OHETYIIANUX BEIIECTB (MOPOIIKOBBIX, ra30BbIX,
MICHHBIX, KOMOWHUPOBAHHBIX);

HEo0XoIMMast CKOPOCTh HapaIlWBaHUA, OAaYd OTHETYIIAIINX BEIIECTB C TOMOIIBIO TPAHCTIOPTHBIX
CPEJ/ICTB ONEPaTHBHbBIX MTOXKAPHBIX CIYXO;

TpeOOBaHUSI K YCTOWYHMBOCTH OT BO3JEHCTBHS ONACHBIX (PAKTOPOB MMOXKApa M HMX BTOPUYHBIX
IIPOSIBJICHUI;

TpeOOBaHUS TEXHUKH 0€30ITaCHOCTH.

4. OPTAHU3ALIMOHHO-TEXHUYECKHUE MEPOIIPUSITUS 11O OBECIHEYEHUIO
IMOKAPHOU BE3OITACHOCTH

OpFaHI/I3aHI/IOHHO-TGXHI/I‘{GCKI/IC MEPOINPUATHA TOJKHBI BKITFOYATh!:



OpTaHM3alMIO TT0’KapHOH OXpaHbl, OPraHU3alMI0 BEJOMCTBEHHBIX CIIY)XO HOXKapHOW 0e3011acHOCTH
B COOTBETCTBHM ¢ 3akoHonarenscTBaM Coroza CCP, COI03HBIX pecryONIMK W peIleHHeM MECTHBIX
CoBeTOB JICIyTaTOB TPYISIIUXCSL;

MacropTU3alUI0 BEUIECTB, MAaTepualioB, M3JEIHH, TEXHOJIOTHYECKUX IIPOLECCOB, 3/MaHUH U
COOpY)XEeHH 0OBEKTOB B 4aCTH 00ECIIeUeHHs 0KapHOH 0€30MacHOCTH;

NpUBJICYCHNE OOIIECTBEHHOCTH K BOIIPOCaM oOecTieueHH sl IToKapHOi 0e3011acHOCTH;

opraHuzanuio oOy4deHuss paboTarolMX MpaBHIaM MOXKapHOW 0E30MacHOCTH Ha MPOW3BOJCTBE, a
HaceJIeHHs1 — B TOPSJKE, YCTAaHOBJIEHHOM MpaBHJIaMH IOXKAapHOH 0E30IIaCHOCTH COOTBETCTBYIOIINX
00BEKTOB NIPEOBIBAHUS JIFOJIEH;

pa3paboTKy ¥ peaqu3aldi0 HOPM M IPaBWJI IOKapHOI 0e30IacHOCTH, MHCTPYKLMH O TOpsaKe
o0pallleHnsl ¢ T0XXKapOOIacHBIMU BEIECTBAMH U MaTepuajlaMd, O COOJIIOJICHUH IMPOTHBOIIOKAPHOTO
peXHMa M IeHCTBHSX JII0Jel IPH BOSHUKHOBEHUH T10)Kapa;

W3TOTOBJICHUE W IPHUMEHEHHE CpPEJCTB HAIJAJHOM arutaluu 10 OO0ECHEeYCHUI0 MOXKapHOU
0e30IacHOCTH;

MOPSJOK XPaHEHUs BEIIECTB U MaTEPHAJIOB, TYIICHHE KOTOPHIX HEIOMYCTHMO OJHHMHU M TEMH XKe
CpPE/ACTBaMH, B 3aBUCUMOCTH OT MX (PU3MKO-XUMHUYECKHUX U IT0’KapOOIAaCHBIX CBOWCTB;

HOPMHUPOBAHKE YUCICHHOCTH JII0/Ieii Ha 00BEKTE MO YCIOBUSAM 0€30IIaCHOCTH WX MPH MOXKape;

pa3paboTKy MEpONPHITHH 10 ACHCTBUSIM aIMHUHHCTpAlWK, pabo4uX, CIyKalluX U HACEJICHUS Ha
cily4ail BOBHMKHOBEHHS TI0’Kapa M OPTraHn3allMIo SBaKyalluu JFOeH;

OCHOBHbBIE BHJBI, KOJHYECTBO, pa3MelleHHe W oOciyxuBaHHe mnokapHoil Texuuku no ['OCT
12.4.009. IlpumeHsiemasi mokapHasi TEXHHKa MOJDKHA oOecrieuuBath 3(PPEKTUBHOE TYIICHHE MOXKapa
(3aropanusi), ObITh O€30IACHOM ISt IPUPOIBI U JIFOACH.

TIPHJIO)KEHUE 1
Obsi3amenvHoe

TEPMHUHBI, TIPUMEHAEMBIE B HACTOAIIEM CTAHIOAPTE,

N UX NOSACHEHUSA
Tabmuma 1
Tepmun IlosicHenue
IMoxap ITo CT COB 383—487.
HpI/IMeanI/Ie. OI[HOBpeMeHHO B HACTOALIEM CTaHAApPTE NOJ IOXKapomM
TIOHHUMACTCA rnpouecc, xapaKTepmy}omm‘«'lc;{ conuaJIbHbIM /Wi

9KOHOMHYECKUM YIIEpOOM B pe3yiabTaTe BO3ACHCTBUS Ha JIOACH W/Win
MaTepHalbHble IIEHHOCTH (DAaKTOPOB TEPMHUCCKOTO PAa3OKEHHs H/WITH
TOpPEHHS, Pa3BUBAIOIIMICS BHE CIEIHAILHOIO OYara, a TakKe MPUMEHSIEMbIX
OTHETYIIAIUX BEIIECTB

Cucrema [10’KapHOU Kommiiekc  OpraHM3allMOHHBIX ~MEpONPHATHII M TEeXHHYECKHX

0e30MacHOCTH CPE/CTB, HAIlPaBJIICHHBIX Ha MPEIOTBpAILICHUE MOXapa U ymepOd oT
HEro.

YpoBeHb noxkapHo#| KomnmuecTBeHHast olleHKa BO3MOXKHOTO yliep6a oT moxapa
OIIaCHOCTHU

YpoBeHb obecnieuerns| KomnmuecTBeHHass OIEHKa IPEAOTBpAIIEHHOTO ymiepba MpH
Mo’kapHOH 6e30macHOCTH BO3MOXHOM I10Kape

OTka3 CUCTEMBI OTKa3, KOTOPBI MOXKET MPHUBECTH K BO3HUKHOBEHHIO IPEAEITHHO
(3memeHTOB) MTO’KapHOM | TOTyCTUMOTO 3HAYEHHUS OMAacHOro (hakropa mokapa B 3aIIUIIaeMOM
6e30macHOCTH o0Bpeme 00BeKTa

IToxxapoonacHslit oTtka3| OTKa3 KOMIUIEKTYIOIIET0 H3AETHs, KOTOPBI MOXXET HPUBECTH K
KOMINICKTYIOMICTO U3JCITTUA BO3HHUKHOBCHHWIO OITACHBIX (baKTOpOB moxkapa

OOBEKT 3aIUTEI 31aHne, COOpYKEHHUE, MOMEIEeHHe, TMPOIeCcC, TEXHOJIOTHIEeCKast
YCTaHOBKa, BEI[ECTBO, MaTE€pHal, TPAHCIIOPTHOE CPEACTBO, M3/EIHS, a
TaKKE€ HUX DJJIEMCHTBI M COBOKYITHOCTH. B coctaB o0ObekTa 3alIMThI
BXOJUT U YCIIOBECK

YcroiunBocTh o0pexta| CBoiicTBO 00BEKTa NPEAOTBpAINATh BO3ACHCTBHE Ha JIOAEH W
IIpu moKape MAaTCpHUAIIBHBIC IICHHOCTU OTTACHBIX q)aKTOpOB IoKapa U X BTOPUIHBIX
MPOSIBJICHU I
WcTouHnk 3aKuraHus Cpe}]CTBO OHEPIreTUICCKOro BO3)IeI>iCTBHS[, WHULIMUPYIOMIEEC




BO3HUKHOBCHUEC I'OPCHUA

I'oprouas cpena Cpena, cnocoOHasi caMOCTOSITENIbHO TOpETh NOCHe yIajeHUs
MCTOYHUKA 3a)KUT'aHUS
IoxxapHas onmacHocts| Ilo TOCT 12.1.033.
OG'BeKTa HpI/IMe‘{aHPIe. OZ[HOBPCMCHHO B HACTOALIEM CTaHAAapTE IOJ HO)KapHOﬁ

OIMaCHOCTbIO IMOHMUMACTCSA BO3MOXKHOCTH HNPUYUHCHUS ymep6a OITaCHBIMH
(baKTOpaMI/I no’xapa, B TOM YUCJIC UX BTOPUYHBIMU ITPOSBJICHUAMUA

[Moxapnas Ge30macHOCTb Mo I'OCT 12.1.033

Cucrema mpepotspamienus| [Io 'OCT 12.1.033
noxapa

OmnacHelii akTop moxapa ITo I'OCT 12.1.033

Cucrema ITo 'OCT 12.1.033
MIPOTUBOIOKAPHOW 3aIUTHI

[IpoTuBOABIMHAS 3aIIUTA IIo TOCT 12.1.033

I'oprouects ITo CT COB 383

IMpepensHo  nmomyctumoe|  3HadeHWe omacHOro (hakTopa, BO3AEHCTBHE KOTOPOTO Ha YEJIOBEKa
3HAUEHHE ONacHOro (haKTopa|B TeUEHHE KPUTUYECKOW MPOJODKUTEILHOCTH MOKapa He MPUBOAUT K
noxapa TpaBMe, 3a00JICBaHHUIO MM OTKIOHEHUIO B COCTOSHUM 3I0POBBS B
TEYCHUE HOPMATUBHO YCTAHOBJICHHOI'O BPEMEHHU, a BO3JEHCTBUE Ha
MaTepuaabHble LIEHHOCTH HE IPHUBOAUT K IOTEPE YCTOWYMBOCTU
00BEeKTa IIPH TOXKape

Kputnyeckas Bpemsi, B TeueHHne KOTOPOTO JOCTHraeTcst MpeeibHO JOMyCTUMOe
MIPOJIOSDKUTENILHOCTD TT0’Kapa [3HaueHHue ONMacHoro (akropa mokapa B YCTAHOBJICHHOM PEXHUME €ro
HU3MCHCHUS
IIpomyxrust CornacHo 3akony CCCP “O kauecTBe MpOJYKIMU U 3allUTe TpaB
notpeourens”

(U3menennas pepaxums, Mzm. Ne 1).

TIPHJIO)KEHUE 2
Obsi3amenvHoe

METO/I ONPEJEJIEHUS YPOBHS OBECIIEYEHU A
MOKAPHOM BE3OINMACHOCTH JIOJAEN

Hacrosimuii  MeTon ycTaHaBIMBaeT MOPSIOK pacueTa ypPOBHA OOecledeHUs IMOKapHOH
0e301acHOCTH JIFOJIel M BEPOSTHOCTH BO3JEHCTBHS ONACHBIX (pakTOpPOB Moxkapa Ha JIIofei, a Takxke
000cHOBaHUs TpeOOoBaHUH K 3(H(HEKTUBHOCTH CHCTEM 00ECIICUCHHS MTOKAPHOU 0€30I1aCHOCTH JIFOICH.

1. CymHocTh MeTOAa

1.1. TokazaTeneM OIIEHKH YPOBHS OOEeCIedeHHs IOKapHOil 0e30macHOCTH Jioell Ha oOBbeKTax
SBISICTCS. BEPOSTHOCTH TpenoTBpamieHuss Bo3aericTBus (Pp) omacHeXx ¢axropoB moxkapa (ODII),
MepedeHb KOTOPHIX ONPEIeIISeTCs] HACTOSIINM CTaHIaPTOM.

1.2. BepostHOCTh mpemorBpamenuss BosneiictBus O®II ompenensioT Uil MOXapOOImacHON
CHUTYaIlH, IPH KOTOPOH MECTO BO3HHKHOBEHHS IOXKapa HaXOMUTCS Ha MEPBOM 3Ta)ke BOJIHM3M OIHOTO
W3 3BaKyallMOHHBIX BBIXOJIOB U3 3JIaHUs (COOPYKEHHS).

2. OcHOBHbIE pacyeTHbIE 3aBUCUMOCTH

2.1. BepositHocTh TipenotBpaierus Bozaeictsust ODII (Pg) Ha soneil B 00beKTe BBIYHUCISIOT MO

dbopmyie
Fy=1-0, , (1)

rre Qg — pacuetHast BeposTHOCTh BozzelcTBust ODII Ha oTienbHOro YenoBeka B Tol.
YpoBeHb o0ecrieueHnst 6€30MaCHOCTH JIFOAEH IIPH MoKapax OTBedYaeT TpedyeMoMy, eciii

H
<
0,<0f (2)
rae QBH — HOIIyCTHUMas BEPOSATHOCTb BO3HeﬁCTBHH O®II Ha OTACJIBHOI'O Y€JIOBEKA B I'O.

JlonycTimyto BeposiTHOCTb Qg IPHHMMAIOT B COOTBETCTBHM ¢ HACTOSIIAM CTAHAAPTOM.
2.2. BepostHocTh (Qg) BEIYUCISIOT [UIS JIFOJCH B KQKIOM 3[JaHUU (ITOMEIICHUH) TI0 (opMyIie

0y =0, (1= P)(1-By3) (3)



rre Qp — BEpOSITHOCTB T0XKapa B 3JJaHUH B TOJI;
P — BeposITHOCTB BaKyaluy JIOJCH;
P13, — BeposaTHOCcTh 3(h(heKTUBHOM padOTHl TEXHUYECKUX PEICHUI IPOTUBOMOKAPHOM 3aIIUTHL.
2.3. BeposrHocTs 3Bakyarmu (Ps) BEIUHCIAIOT 110 hopMyie

P, = 1_(1_[')3.17)(1_131].3)

rzie P — BEpOSITHOCTH 3BAKyalMH 110 SBaKyallMOHHBIM ITyTSIM;

Pyp — BepoATHOCTb 3BaKyallud II0 HAapY)KHBIM 3BAaKyallUOHHBIM JIECTHULIAM, II€pPeXoJaM B
CMEXHBIE CEKLIUH 31aHHS.

2.4. BeposrHocTb (P) BEIYHCIISIOT 1O 3aBUCUMOCTH

(4)

T, —t
(S p .
,oeem b, <Tgy <(t, +7T,,);
TH.B.
P,. =1 0,999, ecmu (ty +Ty,) < Tou (5)
0, eclu t, = Tgy,
roe ts;, — BpeMs OT Hayajla moXxapa J0 OJIOKHMPOBAaHHUS 3BAaKyallMOHHBIX IyTed B pe3yJbTaTe

pacnpoctpanenus Ha HuX O®PII, nmeromux npeaeasHo T0MyCTUMBIE JUIS JTI0/Ieil 3HaYeHUs], MUH;

t, — pacueTHOe BpeMs 3BaKyaluH JIIOAEH, MHH;

{4, — MHTEpBaJ BpeMEHH OT BO3HUKHOBEHHUS T0OKapa JJ0 Hayalsla 3BaKyalluy JIFoAeH, MUH.

PacueTHOe BpeMs 3Bakyaluu JIOACH U3 INOMEIICHUN U 34AHUN YCTAHABIUBACTCS IO PACUYETY
BPEMEHH JIBIDKEHHUS OJHOTO WM HECKONBKHMX JIFOACKHUX MOTOKOB Yepe3 3BAaKyallUOHHBIE BBIXOJBI OT
HauOoJee yIaneHHbIX MECT pPa3MeILeHUS JII0CH.

IIpu pacuere Bech IyTh IBIDKCHMS JIOACKOIO IIOTOKAa MOJpa3jenseTcd Ha Y4acTKH (TPoxXof,
KOpHUIIOP, JBEPHOW MpOEM, JICCTHUYHBIA Mapii, TamOyp) mmuHo# |j m mumpunoit &. HawanbHbiMu
y4JacTKaMH SIBIISIFOTCS TPOXObI MEXIy pabOINMH MecTaMH, 000pyZIOBaHNUEM, PSAAMH KPECel U T. II.

IIpn ompeneneHuH pacyeTHOrO BPEMEHHW [UIMHA M INIMPHHA KaKIOTO ydYacTKa IyTH JBaKyallud
NPUHUMAIOTCS 10 MPOEKTy. JIMHA IMyTH MO JECTHUYHBIM MapllaM, a TakKe M0 MaHIycaM H3MepseTcs
no JuMHe Mapma. J[nMHa OyTH B JABEPHOM @poeMe MpHHHUMAeTCs paBHOH Hymo. IIpoewm,
PAacIONOKEHHBIN B cTeHE TONMINHOM Oonee 0,7 M, a TakKe TaMOyp CIelyeT CUNTATh CAMOCTOSTEIIbHBIM
Y4aCTKOM TOPH3OHTAIBHOTO ITyTH, HMEIOIIUM KOHEYHYIO JUTHHY ;.

PacueTHoe Bpems sBakyauum moned (1,) ciemyer onpenensTh Kak CyMMY BPEMEHH JIBHIKEHUs
JIFOJICKOTO TTOTOKA TI0 OT/IENBHBIM y4acTKaM ITyTH {j o gopmyie

=1+t + bt

(6)
rae t; — BpeMs IBMKEHUS JIOACKOTO IMOTOKA Ha IEpBOM (HayallbHOM) Y9acTKe, MUH;
tp, t3,..., ti — BpeMs IOBIDKEHHS IFOJCKOTO IOTOKA HAa KKIOM U3 CISAYIOIIUX ITOCIE MEPBOTO

ydJacTKa ITyTH MHH;
Bpems ABMKeHHMS JIFOICKOTO TTOTOKA MO TIEPBOMY y4acTKy IyTH (11), MUH, BBIYUCIISIIOT 110 (hopMyIie

U]
rae |, — mHa mepBoro y4acTka myTH, M;

Vi, — 3Ha4eHHE CKOPOCTH IBIDKEHHS JIIOJCKOTO MOTOKA IO TOPU30HTANBHOMY ITyTH Ha HEPBOM
y4YacTKe, ONpeesaeTcs o Tadi. 2 B 3aBUCUMOCTH OT Iu1oTHOCTH D, M/MuH.

IInoTHOCTH MOACKOTO TIoTOKA (D) Ha TIEpBOM yJacTke MyTH, M2/M2, BBIUHCIISIOT 10 thopmyie

NS
rh

rae N1 — YHUCJI0 HIO,Heﬁ Ha IEPBOM YYACTKE, YCII.;
f— CpeaHds ruionaab FOpI/I3OHTaJ'IBHOI71 IMPOCKIINU Y€JIOBCKA, IPpUHUMAcMast paBHOﬁ, MZl

Dl
®)

B3POCIJIOTO B AOMAIIHEH 0J1eXkK/1e 0,1
B3POCJIOTrO B 3UMHEHN OJeXK e 0,125
MOJIPOCTKA 0,07

81, — LIMPHHA MEPBOTrO Y4acTKa ITyTH, M.

CKopocTh Vi [IBIDKEHHS JIFOJCKOTO IIOTOKA Ha y4acTKax IIyTH, CIENYIOIMX IIOcie IepBOro,
NpUHAMAETCS 10 TalJl. 2 B 3aBUCHMOCTH OT 3HA4€HHs] MHTEHCUBHOCTH JIBHIKESHHSI JIFOJICKOTO TTOTOKA 110
Ka&XJOMY M3 3THX YYaCTKOB IyTH, KOTOPOE BBIYMCISIOT Ul BCEX YYAaCTKOB IyTH, B TOM YHCIIE U JUIs
JIBEPHBIX TIPOEMOB, TI0 (hopMyIIe



g = 919, ,

5.

l
rae &, 6.1 — LIUpHHA PACCMAaTPHUBACMOTO i-T0 ¥ IPEAIIECTBYIONIErO eMy yJ4acTKa IIyTH, M;

Qi, (-1 — 3HAYCHUS] WHTCHCUBHOCTH IBIKCHHS JIFOJCKOTO MOTOKA [0 PACCMATPUBACMOMY I-My H
NpeIIIEeCTBYIOIEMY y4acTKaM IyTH, M/MHUH, 3Ha4YeHHE HHTEHCHBHOCTH JBI)KCHUS JIFOACKOTO OTOKA Ha
nmepBOM ydacTke myTd (4 = (1), ompenensiemoe mo Tabm. 2 mo 3HaueHmro D; ycTaHoBIeHHOMY 1O
dopmyie (8).

©)

Tabmuma 2
IInotHocTs | 'opu3oHTaNbHEIN yTh | J{BepHOH JlecTHuua BHU3 JlecTHua BBEpX
noroka D, poeM
M2/M? Ckopocts |MaTeHcuB-| naTeHCHB- | CkopocTh | UHTeHCHB- | CropocTh | MHTEHCHB-
V, M/MUH | HOCTH (, HOCTH (|, | V, M/MUH HOCTH (], V, M/MUH HOCTH (,
M/MUH M/MUH M/MUH M/MUH
0,01 100, 1 1 100 1 60 0,6
0,05 100 5 5 100 5 60 3
0,1 80 8 8,7 95 9,5 53 5,3
0,2 60 12 13,4 68 13,6 40 8
0,3 47 141 16,5 52 16,6 32 9,6
0,4 40 16 18,4 40 16 26 10,4
0,5 33 16,5 19,6 31 15,6 22 11
0,7 23 16,1 18,5 18 12,6 15 10,5
0,8 19 15,2 17,3 13 10,4 13 10,4
0,9 u 6omee 15 13,5 8,5 8 7,2 11 9,9

Tpumeyanue. TabnuuHOE 3HAYCHUE MHTCHCUBHOCTH JIBHKCHUS B IBEPHOM IPOEME IIPHU IUIOTHOCTHU moToka 0,9
u 6oJee, paBHoe 8,5 M/MHH, YCTaHOBIICHO ISl ABEPHOTO IpoeMa mupuHoii 1,6 M 1 Goree, a pu IBEPHOM MpoeMe
MEHBbILEH IUPUHBI & HHTCHCHBHOCTD JABIXCHHUS CIIELYET ONpeaessiTs 1o gopmyne g =2,5+3,755 .

Ecnu 3nauenue (i, onpenesiemoe mo Gopmyne (9), MeHbIIE WIM PABHO 3HAYCHHUIO (max, TO BPEMS
JIBIDKEHHS 10 yJacTKy ImyTH (1)) B MUHYTY

L
Vi (10)
[PU 3TOM 3HAYEHHS (may CIACAYET IPHHUMATH PABHBIMH, M/MUH:
JUTSL TOPU30HTANBHBIX ITyTeH 16,5
JUTSL IBEPHBIX IIPOEMOB 19,6
JUTS JIECTHUIBI BHU3 16
JUTS JISCTHUIIBI BBEPX 11

Ecnu 3nauenue @, onpeaenennoe mo Gopmyie (9), 60mbiie (e, TO NIUPHHY O TAHHOTO yYacTKa
MyTH CIIeIyeT yBeIHNYUBATh Ha TaKOE 3HAUEHHUE, IIPH KOTOPOM COOJIIOZIAETCs YCIIOBHE

qi < qmax.

[Ipy HEBO3MOXKHOCTH BBINONHEHUS yciaoBHsA (11) MHTEHCHBHOCTD M CKOPOCTH JIBHIKEHHS JIFOICKOTO
NOTOKA [0 YYaCTKy MyTH | ONpenesstoT no tadn. 2 npu 3Hadennn D=0,9 u Gonee. [Ipu 3TOM I0IKHO
YUHUTBIBATBCS BPEMSI 33/I€PXKKH ABM)KEHHMS JIF0/Iei n3-3a 00pa30BaBIIErocs CKOTUICHHUSI.

[pu ciausHMM B Havane ydacTka | JBYX W Oojee JIOACKHX NMOTOKOB (4epT. 1) MHTEHCHBHOCTH
nBrokeHust (0)j,), M/MUH, BEIYHCIISIOT 10 (OpMyJie

q

B Z%’—I'Si—l
YT s

1

11)

(12)

TA€ (j.;— UHTCHCUBHOCTh ABUKCHUS JIHOACKHUX IOTOKOB, CIMBAIOIIUXCS B HAYaJI€ y4acTKa i, M/MUH.
5,_1 — IIUPHUHA YIAaCTKOB ITIYTH CIIMSAHUA, M,
5, — HIKMPpUHA pacCMAaTPUBACMOTI'0 y4acCcTKa ITyTH, M.



A

Uepr. 1. CausiHue JTIOACKUX TOTOKOB

Ecnu 3navenue (;, onpezeneHHoe no Gopmyne (12), 60mnblie Qnax, TO MIUPUHY & JAHHOTO y9IacTKa
IYTH CIIEAyeT yBEMYMBATh HA TAaKyHO BEJIMUYHMHY, YTOOBI cobmonanocsk yciosue (11). B atom ciydae
BpeMs IBIDKCHHS 110 YYacTKy i ompenensiercs mo popmyine (10).

2.5. Bpems Tg, BBIUUCIIAIOT ITyTEM pacueTa 3Ha4eHHH JIOMYCTUMOM KOHLEHTPAIMU JbIMa M APYTUX
O®II Ha 3BaKyallMOHHBIX ITyTSAX B Pa3IUYHbIE MOMEHTHI BpeMeHH. J{oIycKaeTcsl BpeMs Tg, IPUHAMATD
PaBHBIM HEOOXOAUMOMY BPEMEHH IBaKyaInH tys.

Heobxonumoe BpeMsi 9BaKyalldd pacCUYUTHIBACTCS KaK MPOM3BEACHUE KPUTHYCCKOH I YeloBeKa
NPOJOJDKUTENIFHOCTH TOXKapa Ha Kod(pduuument Oe3omacHocTH. Ilpenmornaraercs, 4To KaXKIbId
OIacHbI (paKTOp BO3ACHCTBYET Ha YSIOBEKa HE3aBUCHMO OT JAPYIHX.

KpuTrdeckas MpoIODKUTENBHOCTh MOXKapa Ui JTIoAeH, HaXOIMIIMXCS Ha ITaxe oyara Ioxapa,
ompernernsieTcss U3 yCIOBHUS NOCTIKEeHH ogHUM M3 O®DII B Mo3TaXXHOM KOPHIOPE CBOETO IPEIeiIbHO
JOIyCTHMOTO 3HaueHUs. B kadecTBe KpUTEpHUs ONMACHOCTH JUISl JIFOJCH, HAXOASAIIMXCS BBILIE Ooyara
HoXXapa, paccMaTpUBaeTCs yCIOBUE HoCTiKeHHs ogHMM 13 ODII npenenbHo JOMyCTUMOTO 3HAaYCHHUS B
JIECTHUYHOH KJIETKE Ha YPOBHE 3Ta)ka IoxkKapa.

3Ha4YeHHUs TEMIIePaTypbl, KOHLEHTPAlMii TOKCHMYHBIX KOMIIOHEHTOB IPOAYKTOB TOPEHHS H
OIITHYECKOW IUIOTHOCTH JbIMa B KOPHIOpPE dTa)ka MoXKapa W B JICCTHUYHOM KIIETKE ONPEIEIIOTCS B
pe3yJbTaTe pELICHHs CHUCTEeMBl YpPAaBHEHHWH TeIUIora3oo0MeHa Uil TMOMELICHHWI ouara moxkapa,
MO3TaXKHOTO KOPUJIOPA U JIECTHUYHON KIICTKH.

YpaBHEeHUs! IBIKECHHS, CBA3BIBAIOLIME 3HAYCHMS NEpenajioB JABICHHH Ha MPOEMax C pacxoJaMH
4epes MPOeMBbl, UMEIOT BHJI

G = sign(AP) uB(y, — y, )\ 2 pIAF, 13)
rie G — pacxoj1 gepes mpoeM, Kr-c
pn — ko3 dunueHt pacxoaa npoema (U=0,8 1 3aKpbIThIX TPoeMOB 1 1=0,64 11 OTKPHITHIX);
B — mupuna npoemos, M;
Y2, Y1 — HIDKHSAS ¥ BEPXHSS I'PAHMIIBI IOTOKA, M;
P nnotHoets ra30B, NPOXOAIINX Yepe3 IPoeM, KI-M >,

Ap_ CPeIHMI B Ipejienax Yp, Y1 Nepemnaj NoJHbIX JaBieHui, [1a.
HuxHsAs 1 BepXHss IpaHULIBI TOTOKA 3aBUCAT OT MOJIOKEHHS INIOCKOCTH PABHBIX JaBJICHUH

yom i
0 =
gp—p) (14)
rae Pj, Pj, — cTaTuyueckoe JaBleHHE Ha yPOBHE MO i-ro ¥ j-ro momenieHui, I1a;

£} Pi — CPeIHE0OBEMHbIE INIOTHOCTH I'a3a B j-M U i-M IOMEIICHUSX, KO-M;

g — yCKOpeHHe CBOGOIHOTO MaIeHHs, M-C 2

Ecnu miioTHOCTh paBHBIX JaBJICHHI PACIOaracTcsi BHE IpaHuIl paccMarpuBaemMoro mpoema (Yo<hy
W yo>h,), To MOTOK B MpoeMe TeyeT B OJIHY CTOPOHY U IPAHMUIIBI TIOTOKA COBMAIAIOT C (PU3HUECKUMHU

rpanunamu npoema hy u h,. Ilepenan naBnenuit (AP ), I1a, B 3TOM ciyuae BBEIYHUCISIOT 1O OpMyIIe



AP:Pi_Pj"'g(rh"'hz)(Pi_pj)/z_ (15)

Ecnu mimockocTs paBHBIX JABICHHN pacmofiaraetcst B rpanuuax noroka (h;<yo<h,), To B mpoeme
TEKyT J[Ba MOTOKA: M3 i-r0 MOMEUICHHS B j-¢ u3 j-r0 B i-e. HmwkHuil moTok mmeeT rpanuiusl hy u o,

nepenan nasienns AP g storo notoka onpenensercs mo gopmye
AP:Pi_Pj+g(y0+h1)(pj_pi)/2' (16)

IloTok B BepxHeW YacTH MpoeMa MMEET TPaHHUIBl Yo U N,, Tepenan aBieHUs (AP ) @i Hero
paccuuThIBaeTCsS 10 GopMyIie

AP =P, —P;+9(h, +Y,)(p; —p)/ 2. a7
3HaK pacxo/ia ra3oB (BXOJAIMH B OMEIIEHNE PACXOJl CUMTAETCS MOIOKUTENBHBIM, BHIXOISIIMH —
OTPUIIATENBHBIM) M 3HAUEHHE ) 3ABMCAT OT 3HAKA TIEPENa/ia NaBIeHHiH

—1, p=p;npu AP<O0

p, sign(AP) = ~ (18)
+1, p=p; npu AP=0.
YpaBHeHue OanaHca MACCHI BRIPA)KACTCs 3aBUCHMOCTBIO
d(ijl-)/dt:‘PJrZGi—ZGk, (19)
i k
rae V; — o0beM IoMelleHus, M3;
t — Bpewms, c;
Y — cKOpOCTb BBIFOpaHUs IOKAPHOU HArpy3KH, kr-c’;
z G; , — cyMMa pacxoJI0B, BXO[ILIMX B IOMEIIEHHUE, kr-c’;
i

-1
Z Gk — CyMMa pacxoJ0B, BRIXOAAIINX U3 TOMCIICHUA, KT-C .
k
YPaBHeHI/Ie OHEPIruu Jist KOpuaopa u JICCTHUIHOM KJISTKH

d(Cyp,V;T)) dit=C,> T,G,~C,T; > Gy. (20)
i k

1 1.
rae C,, C, — yznenbHas H30XOpHas U n300apHas TenaoeMKocTH, kJx-kr K™,
T;, Tj — Temmeparypsl Ta30B B i-M H j-M MoMeIeHusX, K.
YpaBHeHHe OanaHca Macc OTACTHHBIX KOMIIOHEHTOB TIPOTYKTOB TOPSHUS M KHCIOPOaa

d(Xp ;0 V) dt=yL, +Y X, .G =X, ;> Gy, (21)
i k

rae X, X j — KOHIEHTparus L-ro KoMIIOHeHTa IPOyKTOB TOPEHHUS B j-M H i-M IIOMEIIECHHUSAX, K
Li, — xommdectBO L-rO KOMITOHEHTa TPOIYKTOB TOpEHHUS (KUCIOPOa), BBIICIIONIETOCS
(TIOTJIONIAOIIETroCs ) MPY CTOPAHUHU OJTHOTO KHJIOTpaMma MoKapHOM Harpy3KH, KI-KT
YpaBHeHHe OanaHca ONTUIECKON TNIOTHOCTH JIbIMa

Vidu; /dt=yD,, +ZuiGi—uszk, (22)
i k

€ L4,/ — OUTHYECKas INIOTHOCTH AbIMA B j-M U i-M IIOMELCHUSX Hm
Dpy — ABIMOOGPA3yIONIas CIOCOBHOCTh MOKAPHOH Harpysku, Hi-m”kr,
Onruueckas IUIOTHOCTh AbIMa NPH OOBIYHBIX YCIOBHSAX CBsI3aHA C PAacCTOSHUEM IpENeNbHOU
BUAMMOCTH B IbIMy COOTHOILIEHHEM
l,,=238/p. (23)

3HayeHHe BPEMEHHM Hadaja 3BaKyallUuu T,, VI 3JaHAN (COOpY)KEHHi) 06e3 CHCTeM OIOBEIICHHS
BBIYUCIAIOT IO pE3yJIbTaTaM HUCCIIEA0OBAaHUA ITOBCIACHUA HIO)Ieﬁ IIpu moXxapax B 3JaHUAX KOHKPETHOT'O
Ha3HaA4YCHUA.

[Ipn Hanmmunmu B 37aHUM CHCTEMBI OIOBEIICHMS O IOXKape 3HAYEHHE T,, NMPUHUMAIOT PaBHBIM
BpEMEHH CpabaThIBaHUs CHUCTEMBI C YYETOM €€ WHEPIMOHHOCTH. [IpH OTCYTCTBMM HEOOXOAMMBIX
WCXOAHBIX JAHHBIX JUIS ONpEJeNIeHUs] BPEMEHM Hadala 5BaKyallMd B 37aHHAX (COOpYKeHusx) Oe3
CHCTEM OIOBEIICHUS BEIIMUUHY T, , CIICAYET IPUHUMATh paBHO# 0,5 MUH — st 3TaXka rmokapa U 2 MHH
— JUIs1 BBILIEJIEXKAILUX 3TaXKEH.

Ecnun mecToM BO3HUKHOBEHHS TmoXKapa sABJIACTCA 3aJIbHOC IMOMCIICHUE, T'I€ ITOXKaAp MOXKET OBITh
OOHapy)XeH OJHOBPEMEHHO BCEMH HaXOISIIMMECS B HEM JIOJbMH, TO T, JOIYCKAETCS NMPHHUMATb
paBHBIM HyJII0. B 3TOM citydae BeposiTHOCTD (P, ;) BBIYUCIISIOT 1O 3aBUCHMOCTH



0,999 ecmu t »Sts
Pn=1"¢ . (24)
ecm 1, >t ;

rae t,; — HeoOXoarMoe BpeMs IBaKyalluy U3 3aJIbHBIX TOMEIICHHUH.

IIpumeuanne. 3naHusMH (COOPYKEHUSAMH) 0€3 CHCTEM OIOBELICHUS CUUTAIOT Te 3AaHHUS (COOPYXKEHHS),
BO3HMKHOBEHHE I0XKapa BHYTPU KOTOPBIX MOXET OBITH 3aMEUEHO OJHOBPEMEHHO BCEMH HAaXOIAIIMMUCS TaM
JIOJBMH.

Pacger ;s mpomsBommTcs Iy HamboJee OMACHOTO  BapWMaHTa  pPa3BUTHSA  MOXapa,
XapakTepusyomerocs HauOompmuM TemroM Hapactanus O®II B paccmMaTpmBaeMOM IOMEIICHHH.
CHavana pacCUMTBIBAIOT 3HAYEHHs KPHUTHYECKOH MPOJOIKHTENBHOCTH mnoxapa (t,) MO YCIOBHIO
moctiokeHus KaxapiM n3 O®Il mpenmenmbHO IOMYCTHMBIX 3HAYCHHWH B 30HE TNPEOBIBaHUS IIOACH
(paboueti 30He):

I10 MOBBILLIEHHON TEMIIEpaType

1/n

70—t 353C, 7
i, = By 0=t (U 220t (25)
A | 273+1y)z (1-on0

IO MOTEPC BUAUMOCTH
1/n

-1
B In(1 E
;}f}f =< In| 1_L05a) , (26)
A l,,BD,,z
110 IIOHM>KEHHOMY COJEPKaHUIO KUCIOpoAa
1 1/n
t%2 = Eln 1_% , 27)
i A BL,
( +0,27)z
0 KaXJIOMY U3 Ia3000pa3HBIX TOKCHYHBIX MPOIYKTOB TOPEHUS
1 1/n
B 2.4
tof =4=In/1-—— , 28
v A BLz (28)

rie B — pa3MepHbI KOMIUIEKC, 3aBHCSIIUA OT TEIJIOTHI CrOpaHusl MaTeprualia i cBOOOJHOro o0beMa
MIOMEIIECHUS, KT

t, — HavanbHas TeMIiepaTypa Bo3lyxa B moMeeHny, °C;

N — TOKa3aTelb CTENeHH, YYWUTHIBAIOIIMN H3MEHEHHE MAacChl BBITOPAIOIIETO MaTepHaia BO
BPEMEHU;

A — pa3MepHBIi mapameTp, yIUTHIBAIONUINHA YIEIbHYI0 MacCOBYIO CKOPOCTH BBITOPAHHUS TOPIOYEr0
Marepuaa u TIomajb nokapa, Kr-c '

Z — Oe3pa3MepHBIH apaMeTp, YIUTHIBAIOMNI HepaBHOMepHOCTh pacnpenenenns OPII mo BeicoTe
MIOMEIICHUS;

Q — Hu3IIas TEIIOTa CrOpaHus MaTepuaa, MJxc-xr

C,—ynenbHas n300apHas TEMI0EMKOCTb rasa MI[>K~K1“'1;

(¢ — K03 pUIHEHT TeIIONOTEPE;

N — K03 PUIMEHT TOITHOTHI TOPEHHUS;

V — cBOOOJHBIH 00BEM IIOMEILIEHHS, M

0o — KO3 PHUINEHT OTPaKEHNS TPEAMETOB Ha ITyTAX IBAKyalllH;

E — HauvanbHas OCBEIIEHHOCTS, JIK;

|, — TpezenpHAs NaTbHOCTE BUANMOCTH B JIBIMY, M;

Din — ABIMO06pA3yIowIas CIIOCOBHOCTH ropsero Marepuana, Hr-m?kr™.

L — yaeNnbHBIHA BHIXOJ TOKCHUYHBIX Ta30B IPH CrOPAHHHM 1 KT MaTepHaa, Kr-Kr

X — TpenensHO TOMyCTHMOE COJEpIKaHHe TOKCHYHOTO ra3a B MoMemeHnd, kr-m° (X co, = 0,11

kM Xeo = 1,16 - 10° krm®; Xppe = 23 - 10°° kr-m®);
L02 — yAeIbHBIN pacxo] KUcIopoaa, Kr~Kr'1.

Ecim mon 3HakoM jorapupma moiydaeTcs OTpHLATedbHOE uHcio, To gaHHbld O®II nHe



MpEJICTaBISIET OmacHOCTH. [lapaMeTp Z BRIYUCISIOT 1Mo (hopMyJie
h h
Z=—exp| 1,4— [ npu H <6, 29
77 &P\ LA hp (29)

rae h — BeicoTa paboueii 30HbI, M;
H — BBICOTA TOMEILIEHUS, M.
Omnpenensiercst BeIcoTa pabodeit 30HbI
h=h,,+17-0,56, (30)
rae hy, — BBICOTA IUTOMIANKH, Ha KOTOPOH HAXO/ATCS JIFOIH, TIOJT TIOJIOM TTOMETICHHUS, M;

O — pa3HOCTH BBICOT T0Ja, paBHAs HYJIIO MPH TOPU30HTATHHOM €r0 PACIOI0KCHUH, M.

CnemyeT WMeTh B BHAY, YTO HAuWOOJbBINCH OMACHOCTM MpPU TMOXApe IOIBEPratoOTCs JIFOJIH,
HaxoJsIIMecss Ha Ooiee BBICOKOW oTMmeTke. [1o3TOoMy, HampuMep, mpU ONMPEeNICHHH HEOOXOIUMOT0
BPEMEHHU 3BaKyallMH JIFOJEH U3 mapTepa 3pUTEIbHOrO 3ajla ¢ HAKJIOHHBIM MOJIOM 3HaueHue h criemyer
HAXOIIUTh, OPUCHTHUPYSCh Ha HA0O0JIEE BBICOKO PACIIOI0KECHHBIC PSIBI KPECell.

ITapameTpbl 4 ¥ N BEIYUCIISIOT TaK:

JUTSL CITy4asi TOPCHUS JKUAKOCTH C YCTAHOBHUBIICHCS CKOPOCTHIO

A=y -F,n=1,
I1Ie g — yIeNbHAsi MACCOBasi CKOPOCTh BHITOPAHUSI KHIKOCTH, KT - M2t
JUTSL KpYTOBOTO pacIpOCTpaHeHus Moxapa
A=105y, v, n=3,
r/ie V — JIMHEHHAs CKOPOCTh PacIpOCTpaHCHHUS TIAMCHH, M-c

U BEPTUKAIFHON I TOPH30HTAIBHOM MOBEPXHOCTH TOPEHHUS B BUAE MPSMOYTOJIBHHUKA, OJHA W3
CTOPOH KOTOPOTO YBEIMYMBACTCS B [IByX HANpPaBICHUAX 3a CYET pACIPOCTPAHCHHS IDIAMEHHU
(HammpuMep pacmpoCTpaHEHHE OTHS B TOPH30HTAJIHFHOM HAIIPABIICHUH II0 3aHABECY IOCIIE OXBaTa €ro
ITaMEHEM T10 BCEH BBICOTE)

A=yp -v-b,n=2,
rae b — meprneHaMKyISPHBIA K HANPABICHUIO IBIKEHUS [IAMEHH Pa3Mep 30HbI TOPEHHUS, M.

IIpu oTcyTcTBHHM CrIeIaNbHBIX TpeOoBaHmit 3HaueHus1 « U E npuanMatorcs pasabivu 0,3 u 50 mx
COOTBETCTBEHHO, a 3HaYeHHe |,=20 M.

HcxonHbie JaHHBIE UTS IPOBEICHHS PACUETOB MOTYT OBITh B3STHI U3 CIIPABOYHOM JIUTEPATYPHI.

W3 momydeHHBIX B pe3ylbTaTe PacdyeToOB 3HAYCHUH KPUTHYCCKOH MPOJODKUTEIBHOCTH IOXKapa
BEIOMpaeTCS MUHIMAIIEHOE

H m ¢n.6 40O m.e
t, =min{t”,t 1% 1) a

Heobxoaumoe Bpemst sBakyauuu Jrongei  (t,g), MHH, H3 paccMaTpUBAEMOro MOMEIICHUSI

PacCYUTHIBAIOT MO (OpMyIIe

08t
HO 60 ) (32)

[Ipu pacronokeHnH JOeH Ha Pa3IMYHBIX 110 BHICOTE ILIOMIAKaX HEOOXO0IMMOE BpeMs IBaKyalluH
CJIE/TyeT OTPENEIATh JUTSl KayKAO0H TUIOIIAIKH.

CB0OOIHBI 00BEM TIOMEIIEHHS COOTBETCTBYET Pa3sHOCTH MEXIY I'€OMETPHYECKHM 00bEMOM H
00beMOM 000pYyZOBaHUS WIN TIPEIMETOB, HaXOSIIMXCS BHYTpH. Ecim paccumTbiBaTh CBOOOIHBIN
00bEeM HEBO3MOJKHO, AOITyCcKaeTcsl IpUHUMATh ero paBHbIM 80% reomerpudeckoro oobema.

[lpn Hanuuuy B 31aHWM HE3aIBIMISIEMBIX JIECTHUYHBIX KIJIETOK, BEpPOSATHOCTH Q, JuIsl JIOJEH,
HaXOAALIMXCS B TOMEIEHUSX, PACIIOJIOKEHHBIX BBIIIE 3TaXka 0XKapa, BEIYUCISIOT 110 (hopMyIe

0=0,(=P,,), (33)

2.6. BeposiTHOCTh 3BaKyallu JroJiei P, MO HapyXHbIM JBaKyallMOHHBIM JIECTHUIIAM U APYTUMH
MyTSMH 3BaKyalluul MPUHUMAOT paBHOH 0,05 — B skminbix 3paansax; 0,03 — B OCTaNbHBIX NIPH HATWYHN
takux myteid; 0,001 — npu ux OTCyTCTBUHU.

2.7. BeposiTHOCTh 3 (QEKTUBHOTO cpabaThiBaHHsl MPOTHBOINOKAPHOW 3alMThl P, , BBIYUCISIIOT IO
dbopmyie

t

Pn.3:1_1”7(1_Ri)9 (34)
i-1

r7ie N — YUCII0 TEXHUYECKUX PEIICHUH MPOTHBOIIOKAPHOM 3aIIUTHI B 37[aHHUH;
Ri — BepositHOCTB 3 PpekTHBHOTO cpadaThIBaHUS i-I'0 TEXHUYECKOTO PELICHHS.
2.8. Iy sKCILTyaTHpYeMbIX 3[aHuil (CoopyXeHHH) BeposATHOCTh Bo3xeiicTBus O®II nHa monei



JAOIMYCKACTCAd NPOBCPATHL OKOHYATCJILHO C UCIIOJIb30BAHUCM CTAaTUCTUYCCKUX JAHHBIX I10 (bopMyne

0, =" Mo (35)

T N,
rzie N — ko3 GUIUEHT, YINTHIBAIOIINI TOCTPAIABIIUX JIFOICH;
T — paccmarpuBaeMBbIi IEPUO/] FKCILTyaTaluy OJHOTHIIHBIX 3/1aHui (COOpYKeHuit), rox;
M, — 9HCII0 KEPTB MOKapa B paccCMaTpUBaEMOH IpyIIIe 3AaHUN (COOpYKEHHI) 3a TIEPHO/I;
No — oO1iee uncio moaei, HaXOASIIMUXCS B 3JaHUAX (COOPYKEHHSX).

OIHOTHITHBIMU CYHTAIOT 3JaHus (COOPY)XEHHMsS) C OJMHAKOBOW KaTeropuell Mo>KapHOH OIacHOCTH,
OJIMHAKOBOTO  (DYHKIMOHAJIBHOI'O HA3HA4YCHUss M C OJM3KMMH OCHOBHBIMH IapaMeTpaMH:
TE€OMETPUYECKHMH pa3MepaMH, KOHCTPYKTHBHBIMH XapaKTEpPUCTUKaMM, KOJMYECTBOM TOproveit
Harpy3KH, BMECTUMOCTBIO (YHCIIOM JIIOZIeH B 3[JaHUH), IPOU3BOJICTBEHHBIMU MOIITHOCTSIMH.

3. Ouenka ypoBHs o0ecniedeHusi 6€30MACHOCTH JII0/IeH
3.1. JIynst mpoeKTHPYEMBIX 3IaHuii (COOPYKEHHIA) BEPOATHOCTh TEPBOHAYAIBHO OIECHUBAIOT MO (3)

npu P,, pasHo#t Hymo. Eciu npu stoMm Bemmonssiercs yciosue O, <., TO 6e30IIaCHOCTD JOACH B

3MaHISIX (COOpY)KEHHMIX) obecmedeHa Ha TpeOyeMOM YpOBHE CHCTEMOW NpPEZOTBPAIICHUS IIOKapa.
Ecmu 3T0 ycnmoBme He BBINONHSAETCA, TO pacdeT BeposTHOCTH B3ammoneictBus O®DII ma mromeit Q,
CJIe/TyeT MIPOU3BOIUTD TI0 PACYETHBIM 3aBUCHMOCTSIM, IPUBEICHHBIM B pa3ll. 2.

3.2. Jlomyckaercsi ypoBeHb oOecmedeHHs O€30IMacHOCTH IJIIOJCH B 3HaHUAX (COOPYKEHHAX)
OLICHMBATh MO BepoATHOCTH Q,, B OJHOM WM HECKOJIBKHX IOMEILICHHAX, HanOoJyiee ynajJeHHBIA OT
BBIXO/IOB B 0€30MAacHYI0 30HY (HAaIpHMep BEpXHHUE 3TAKH MHOTO3TaKHBIX 31aHUN).

IIPHJIO’KEHHUE 3
Obs3amenvHoe

METO/J OIIPEAEJEHUSA BEPOATHOCTHU BO3HUKHOBEHUS ITOKAPA
(B3PBIBA) B ITO’KAPOB3PBIBOOITIACHOM OBBEKTE

Hacrosmmii Meron ycCTaHAaBIMBAeT IMOPSIOK pacdyeTa BEpPOATHOCTH BO3HHKHOBEHHS MOXapa
(B3pBIBa) B OOBEKTE U H3ICITHH.

1. CymHocTh MeTOAa

1.1. BeposTHOCTh BO3HHUKHOBEHHsS TOXapa (B3pbIBa) B II0KapPOB3PHIBOONIACHOM OOBEKTE
OTIPENIeNAIOT Ha ATAIaxX ero MPOeKTHPOBAHUS, CTPOUTENBCTBA U IKCIITyaTaIlHH.

1.2. Jlna pacueTa BEpOSTHOCTH BO3HMKHOBEHHS IOKapa (B3phIBa) Ha [EHCTBYIOIIMX HIU
CTPOSIIUXCS OOBEKTaX HEOOXOMMMO pacloyiaraTh CTaTUCTHMYECKHMMH JaHHBIMH O BPEMEHHU
CYIIECTBOBAHUS PA3IMYHBIX MOXKAPOB3PHIBOONACHBIX COOBITHH. BEpOSTHOCTE BOSHUKHOBEHHUS MOXKapa
(B3pbIBa) B NPOEKTHPYEMBIX OOBEKTaX ONPENENISIOT Ha OCHOBE IMOKa3aTelell HaJeKHOCTH JJIEMEHTOB
00BEKTa, TMO3BOJISIONIMX PACCUUTHIBATH BEPOSITHOCTH HPOM3BOJCTBEHHOTO OOOPYIOBAaHHS, CHCTEM
KOHTPOJISI M YIPaBJIeHUS, a TAaKXKe JIPYTUX YCTPONCTB, COCTABILIOIUX OOBEKT, KOTOPHIE NMPHUBOAAT K
peanu3anuy pa3IMIHbIX T0KaPOB3PHIBOONIACHBIX COOBITHH.

Ilon 1OXapoB3pPHIBOONIACHBIMH TOHUMAIOT COOBITHS, peaIn3alys KOTOPBIX NPUBOJIUT K
00pa30BaHMIO rOPIOYEH CPeIbl U MOSBICHUIO HCTOYHHUKA 3a)KUTaHNUS.

1.3. YucrneHHble 3HaueHUsT HEOOXOJUMBIX JUISi PAacyeTOB BEPOSTHOCTH BO3HMKHOBEHMS I0XKapa
(B3pBIBA) TMOKazaTeneil HaJe)KHOCTH PA3IMYHBIX TEXHOJIIOTHUECKUX allapaToB, CHCTEM YINPaBICHHUS,
KOHTPOJISI, CBSI3M M TOMY HOJOOHBIX, MCHOIB3YEMBIX IPH NMPOSKTHPOBAHUU OOBEKTA, WM MCXOHBIE
JaHHBIC U MX pacueTa BeIOMparoT B coorBerctBun ¢ IOCT 2.106, TOCT 2.118, TOCT 2.119, TOCT
2.120, TOCT 15.001, u3 HOpPMATHBHO-TEXHHUYCCKOW IOKYMEHTAIWW, CTAHIAPTOB M MACIIOPTOB Ha
aneMeHTH 00bekTa. HeoOxoanmMele cBeZieHNsT MOTYT OBITh MTOJyYEHBI B pe3ylbTaTe coopa u 00paboTKH
CTaTUCTHYECKHUX JaHHBIX 00 0TKa3aX aHAIM3UPYEMBIX DJIEMEHTOB B YCIOBHUSIX IKCITyaTaIlUH.

C60op HEOOXOOMMBIX CTaTUCTHYECKHMX IAHHBIX TPOBOAAT O €AMHOW MporpamMme, BXOISIIEH B
COCTaB HACTOSAIIETO METO/IA.

1.4. TloxapoB3pBIBOOMACHOCTh JIIOOOTO OOBEKTa OIMpENeNsieTCs IM0KapOB3PBHIBOOIMACHOCTHIO €T0
COCTaBHBIX dYacTel (TEXHOJOTWYECKHX amlapaTroB, YCTAaHOBOK, IOMeHmIeHHi). BeposTtHOCTh
BO3HHKHOBEHHsI TI0’kapa (B3pbIBa) B 00bekTe B Teuenue roga Q (/73) BEIYUCISIOT 1Mo popMyIie

our3) =1~ 1l -, ()} (36)

rae Q; (/111) — BeposITHOCTh BOSHUKHOBEHUsI TIOXKapa B i-M MOMEIICHHH 00BEKTa B TSUCHHUE TO/1a;
N — KOJINYECTBO OMELICHUH B 0OBEKTE.



1.5. Bo3HUKHOBeHHE TIOKapa (B3pblBa) B JIO0OM U3 TMOMEIIeHHH 00bekTa (coObitue [117)
00yCIIOBJIEHO BO3HMKHOBEHHMEM IIOKapa (B3pbIBa) WJIM B OJHOM M3 TEXHOJOIMYECKHX alaparos,
HaxoAAMXCsl B 9ToM nomereHnd (coobitue I1TA;,), min HenocpeacTBEHHO B 00beMe HCCIIEIyeMOro
nomeruenust (cobsitue 710;). BepositHocts Q; (1117) BRIUUCIAIOT IO hopMyIie

0,(Immy =1~ Z{[l—Qj (arra))-[i-0,(10)}, (37)

rae Qj (/ITA) — BepOATHOCTh BOSHMKHOBEHHMS IOXapa B j-M TEXHOJOTMYECKOM armapare i-ro
MOMEILICHHUSI B TSUCHHUE TO/Ia;

Qi (I10) — BeposITHOCTH BOSHUKHOBEHUSI TIOXKapa B 00beMe i-ro MOMEIICHHS B TCUCHHE T0/1a;

M — KOJMYECTBO TEXHOJIOTNYESCKUX ANMapaToB B i-M MOMEIICHHUH.

1.6. Bo3HuKHOBeHHE MOXkapa (B3pbIBa) B TFOOOM M3 TEXHONOTHYECKHX anmaparos (cobsitue [1TAj)
WM HEMOCPENCTBEHHO B oObeMe momenieHus (cobbitue [10;), O0OYCIOBICHO COBMECTHBIM
obpasoBanueM roproueii cpespl (cobsitre /' C) B paccMaTpuBaeMOM dIIEMEHTE 00BEKTA U MOSBICHHEM B
9TOif cpene HMCTOYHMKa 3axuranus (coOeitue #3). BepostHocts (Q; ([70)) mmu (Q; (IITA))
BO3HHKHOBEHHsI MOXKapa B PacCMaTPHBAEMOM 3JEMEHTE 00BCKTa paBHA BEPOATHOCTH OOBEIMHEHHS
(cyMMBI) BCceX BO3MOXKHBIX IIOTAPHBIX IepecedeHuil (IMPOM3BEAEHHUH) CIy4aWHBIX COOBITHIL
00pa30oBaHus TOPIOYHX CPEl U MOSBICHHS HCTOYHUKOB 3a)KUTaHUit

K N
0, (110) = ;| \ )\ (I'Cx N 13,) | (38)
k=1 n=l
rae K — KONMM4ecTBO BUIOB TOPIOYMX BEIECTB;
N — KOJIM4eCTBO UCTOUHUKOB 32)KUTaHHUS;
I'Cy — cobbitue obpa3oBanus K-it roproueii cpesr;
U3, — coOpITHE NOSABICHUS N-TO UCTOYHUKA 3a)KUTaHUS,
M— CIienUaIbHBIA CUMBOJI NIepecedeHHs1 (IPOU3BEACHHS) COOBITHH;
U — CIIeIUaIbHBIN CHMBOJ 00BEINHEHNUS (CYyMMBI) COOBITHH.
Bepostrocts (Q; (110)) nnmu (Qj (II1TA)) BRIYMCIAIOT IO aNnpoKCUMUpYIOIeR hopmyie

K N
ouoy=1-T1 [ -b-o-uco-amirc] (39)
k=1 n=l

rae Qi (I'Cy) — BepOATHOCT HOSIBJICHHS B i-M 21eMeHTe 00beKTa K-if roprodeii cpensl B TeUeHHE rojia;

Qi (43I C) — ycnoBHas BEpOSITHOCTh HOSIBJICHHSA B I-M 3JIeMEHTe OOBEKTa N-r0 MCTOYHHKA
3a)XKUTaHKsA, CIOCOOHOr0 BOCIUIAMEHHTB K-yI0 roprodyro cpeny.

2. Pacuer BeposiTHOCTH 00pa3oBaHusI ropIoYeii cpenbl

2.1. OGpazoBanue roproueii cpeabl (coObitue ['Cy B paccMaTpUBaeMOM JJIEMEHTE OOBeKTa
00YCJIOBIIEHO COBMECTHBIM IOSIBJIICHHEM B HEM JOCTaTOYHOIO KOJIMYECTBA TOPIOYETO BEIECTBA HIU
MaTtepuana (coOeitwe /B) u okucnutens (cobertme OK) ¢ ydeToM mapamMeTpoB COCTOSHUS
(Temmepatypsl, maBiaeHus W T. 1.). BepostHOcTh obGpasoBanmst k-it roproueit cpemst (Q;i (I'Cy)) mnst
cily4asi He3aBUCUMOCTH coObITH 1B 1 OK BBIUUCISIOT 110 hopmyIie

0,(I'C) = 0,(I'B)-0,(OK.,,). k=1+10(m~1) (40)

rae Qi (I'B)) — BepOATHOCTB MOSBJICHHS AOCTATOYHOTO JUIs 00pa3oBaHMs TOpIOYe Cpelibl KOINYeCTBa
I-ro roproyero BeiecTBa B i-M 3J€MEHTE 00BbEKTa B TEYCHHE IO/1a;

Qi (OKyn) — BepOsITHOCTB MOSIBICHHUS JOCTATOYHOTO JUIsl 00pa30BaHUs rOproYeil cpesibl KOINYecTBa
M-T0 OKUCIIUTEINS B i-M 2JIeMeHTe 00bEKTa B TCUCHHE I'0/1a;

k, I, m— mopsiakoBble HOMepa roproYeld Cpebl, TOPIOYETo BEISCTBA U OKHCIUTEIIS.

2.2. TlosiBlieHHE B paccMaTpUBAEMOM JJIEMEHTE O0BEKTa FOPIOYEro BElecTBa K-ro Buaa sBIAETCS
CITE/ICTBHEM PealTu3aIini JI000i u3 o, npuunH. BepostHocts Q; (I'By) BRIYKCISIOT 110 hopMyIte

z
0,(IB)=1- [T [1-0:(a,)} (41)
n=1

rie Qi (¢n) — BEpOATHOCTH peanu3aiuu JIF000 13 ¢, NPUYUH, IPUBEACHHBIX HIKE,

Qi (1) — BEPOSTHOCTH MOCTOSHHOTO TPUCYTCTBUS B i-M 3JIEMEHTE 0OBEKTA TOPIOYETO BelecTBa K-
ro BH/A;

Qi (@) — BepOSTHOCTH pa3repMETU3AIMH ANMApaToB WM KOMMYHHKAIIUI C TOPIOYMM BEIIECTBOM,
PAaCIONIOKEHHBIX B i-M 3JIeMeHTe 00bEKTa;

Qi () — BepoATHOCTH 0OPA30BaHKsI TOPIOYETO BEIIECTBA B PE3YIILTATE XUMHUYECKOM PEAKIIUH B i-M
JJIEMEHTE 00BEKTA;



Qi (4) — BepOSITHOCTD CHIDKCHHS KOHILCHTpauuu (uierMatisaTopa B TOprYeM rase, mape,
JKUIKOCTH HJI @3POB3BECH I-T0 3JIEMEHTa 00BEKTa HIDKE MUHUMAIIBHO OIyCTUMO;

Qi (a5) — BEpOATHOCTH HAPYILICHHS EPHOJUIHOCTH OYHUCTKH i-T0 3JIeMEHTa 00BEKTa OT TOPHOYHX
OTXOJIOB, OTJIOKEHUH MBUIH, ITyXa U T. 1.}

Z — KOJIMYECTBO ¢ IPUYHH, XapaKTEPHBIX I | -T0 00BEKTA,;

1 — TIOPSIIKOBBIA HOMEp MTPUYMHEIL.

2.3. Ha peiicTByromux u ctposiuxcs oobekTax BeposatHocTh (Q; () peannsanuu B i-M dJeMeHTe
00BeKTa ) TPUYHHBI, IPUBOMAIICH K MOSBICHUIO K-TO TOPIOYEro BEIISCTBA, BBIYMCIIOT HA OCHOBE
CTaTHCTHYECKNX JAHHBIX O BPEMEHH CYIIECTBOBAHMS 3TOM IIPUYMHEI 10 (HOpMyIe

m
0.@,)="= Y5, “2)
pj=l
rae Ky — ko3¢ GuimeHT 6e30MacHOCTH, ONPEACIICHUE KOTOPOTO U3JI0KEHO B pas.. 4;

T, — AHAJIM3UPYEMBI IIEPUOJ BPEMEHH, MUH;

M — KOJMYECTBO peanu3alil ¢, MPUYUHBI B i-M dIIEMEHTe 0OBEKTa 3a AHATM3UPYEMBIH MEPHOJ
BpPEMEHU;

Tj — BpeMs CYIIECTBOBAHUA C,, NPUYMHBI MOABICHUA K-TO BHIA TOPIOYEro BEIIECTBA NPH j-i
peanu3ayy B TEYCHNE aHATU3UPYEMOTO IIEpHUo/ia BPEMEHHU, MUH.

O6mue TpedoBaHus K mporpamMMme c6opa n 00pabOTKN CTATUCTHYECKUX TAaHHBIX M3TaXXCHBI B Pasy.
4,

2.4. B mpoekTupyeMbIX 3JieMeHTaX 00bekra BeposATHOCTH (Q; (@) BBIUMCISIOT ISl MEpUOja
HOPMAaJIbHOM 3KCIUTyaTaIluy 3JIEMEHTa, KaK BEpPOSATHOCTh OTKa3a TEXHUYECKUX YCTPOICTB (M3menuil),
o0ecreuynBaomuX HEBO3MOXKHOCTD PEANTU3ALNH O, IPHIHH, IO GopMyIIe

O(at,)=1-Pa,)=1-€ ", (43)
rae P; (@n) — BeposATHOCTH 6e30TKa3HON paboThl MPOW3BOJACTBEHHOTO O0OPYIOBaHMS (M3IENHsN),
MCKITIOYAIOIIETO BO3MOXKHOCTD PEaNTN3aliy O, TPUIHUHBL;

A — HUHTCHCHBHOCTh OTKA30B IPOH3BOJCTBCHHOIO OOOPYAOBaHMS (M3ICIUs), HMCKIFOYAIOIIETO
BO3MOYHOCTh PEANH3ALMH O, IPUIHHEL, U |

T — oOuiee BpeMs paboThl 000pyIOoBaHUs (M3EHs1) 32 aHAIN3UPYEMBI IEPHOJ BpEMEHH, 4.

2.5. JlanHple 0 HaJEKHOCTH O0OpYNOBaHMS (M3IENUsl) MPUBEICHbI B HOPMAaTHBHO-TEXHUUYECKHX
JOKYMCHTAX, CTaHJapTax U macropTax. MNHTEHCUBHOCTh OTKA30B OJICMCHTOB, HpI/I60pOB " arnrapaTtoB
MpUBeeHa B pa3. 5.

2.6. Ilpu OTCYTCTBUM CBeJEHHMH O MapamMeTpax HaJeKHOCTH aHAIM3HPYEeMOro 00O0pYIOBaHHMS
(u3menust), MOCIIETHAE OTPEACISAIOT PACUCTHBIM IIyTEeM Ha OCHOBE CTATHCTHYECKUX JAHHBIX 00 OTKa3ax
3TOr0 000PYAOBaHUS (M3AETHS).

2.7. Tosienenue B i-M aymeMeHTe 00BeKTa K BHIa OKHCIUTENS SBISIETCS CIEACTBHEM pPeaTH3aIiu
10060 13 b, mpuyHH.

BepostaocTs (Q; (OKy)) BEIMUCISIIOT 10 hopmyiie

Q0K =1- [T 1-Q b)),
n-1 (44)

rae Q; (b,) — BeposTHOCTH peanuzanuu 060 U3 b, MPUYNH, MPUBEICHHBIX HIUXE;

Qi (b)) — BEPOATHOCTH TOTO, YTO KOHIIEHTPALMS OKHCIIUTES, TIOaBAEMOTO B CMECH i-TO DJIEMEHTA
00BeKTa, O0JIBIIE JOMYCTUMOMN TI0 TOPIOYECTH;

Qi (by) — BepoATHOCTH MOACOCA OKUCTHUTENS B i-if 3JIEMEHT C TOPIOYUM BEIIECTBOM;

Qi (b3) — BepOATHOCTD, MOCTOSHHOTO MPUCYTCTBUS OKUCIHUTENS B i-M 3JIeMEHTE 00OBEKTA;

Q (by) — BepoATHOCTH BCKPBITHSA I-TO BieMeHTa OOBEKTA C TOPIOYHMM BEHIECTBOM 0e3
MPEIBApUTETHHOTO NPONapuBaHus (TIPOYBKHA HHEPTHBIM Ta30M);

Z — KoM4ecTBO b, MPUYHH, XapaKTEPHBIX U i-TO 37IeMeHTa 00bEKTa;

N — NOPSAAKOBBIM HOMEP NIPUYHUHBI.

2.8. Bepostroctu (Q; (b)) peanmsanuu coObITHIA, 00YCIABINBAKOMIMX BO3MOKHOCTD IMOSBIIEHHS
OKHCIIUTECIIA k-FO BUJa B OINIACHOM KOJHUYECTBEC, BBIYHCIIAIOT 1A NPOCKTUPYEMBIX JJIEMEHTOB II0
dopmyste (43), a auist CTPOSIIIUXCSE U ACHCTBYIONIN# 37IEMEHTOB TI0 hopmyite (42).

2.9. BepositHocTs (Q; (b)) mozgcoca okucuTess B anmapar ¢ TOPIOYHM BEIIECTBOM BBIUHCIISIOT KaK
BEPOSATHOCTh COBMECTHOH peajM3aliél IBYX COOBITHH: HaXOXKICHHS ammapara IoJ pa3peKeHHeM
(cobbrTHE Sp) U pasrepmeTH3anuy amnmapara (coobirue Sy) mo Gopmysie

Qi (bz) = Qi (81) : Qi (Sz) (45)



2.10. Beposrtaocts (Q; (S1)) HaxokmeHus i-ro sjmemMeHTa OOBEKTAa MOJ PaspeKCHHEM B 0OIIEM
cliydae BBIYHCIAIOT 0 Gopmyrne (42), IPUHUMAIOT PaBHOE MHHMIIE, €CIH JJIEMEHT BO BpeMsi paboThl
HaxoAuTcs mnoj paspexxeHuem, W 0,5, ecnm 3JeMeHT ¢ paBHOW NEPHOIUYHOCTHIO HAXOMUTCS IIOX
pa3peKeHNEM U JIaBICHUEM.

2.11. BepostrocTs (Q; (S2)) pasrepmeru3aiiuu i-ro 3JeMEHTa Ha Pa3HBIX CTAIHUAX ero pa3paboTKH U
IKCILTyaTallH BRIYUCISAIOT 10 hopmyste (42 u 43).

2.12 Tlpu pacyere BepOSITHOCTH 00Opa3oBaHUs B MPOEKTHPYEMOM 3JIEMEHTe O00beKTa roproyei
cpensl (Q; (I'C)), HapylICHUS PEKUMHOTO XapaKkTepa HEe YUUTHIBAIOT.

2.13. Tlpu HEeoOXOAMMOCTH YYUTHIBAIOT M WHBIE COOBITHS, NPUBOJSIINE K 00pPa30BaHUIO rOproYe
cpelsl.

3. Pacyer BeposITHOCTH NOSIBJICHUS HCTOYHMKA 32)KUTaHUS (MHULUHPOBAHUS B3PbIBa)

3.1. TTosiBEeHNE N-TO UCTOYHMKA 3AKUTAHUS (MHULIUUPOBAHUS B3PHIBA) B aHAIM3UPYEMOM 3JIEMEHTE
o0BekTa (coObiTme /3;) OOYCIIOBICHO TOSBICHHEM B HEM N-TO SHEPreTHYECKOro (TEIUIOBOTO)
HCTOYHHKA (CO6I>ITI/IG TH,) ¢ napameTpamu, AOCTaTOYHBIMH I BOCIUIAMEHEHHUs K-i roprodeil cpempl
(coGbitre B,Y). BepositHocts (Q; (M3,/I'Cy)) MOSBICHHS N-TO HCTOYHHMKA 3aKHTAHHS B i-M DJIEMEHTE
00BEKTa BEIYUCIISIOT 0 (hopMyIIe

Qi(Hgn/FCk)=Qi(THn)‘Qi(B:)a (46)
rne Qi (TH,) — BeposSTHOCT MOSBICHHS B i-M DJJeMeHTe 00beKTa B Te4eHHe Troia N-ro
9HEPreTHYECKOT0 (TEIUIOBOr0) HCTOYHHKA;

Qi (B) — ycroBHAs BEPOATHOCTH TOTO, YTO BOCIUIAMEHSIOMIAS CIIOCOGHOCTH TOSBHBIIETOCS B i-M
JJIeMeHTe 00BbEeKTa N-TO SHEPreTHYEeCKOro (TEIUIOBOr0) MCTOYHHMKA IOCTATOYHA Ul 3aKMraHus K-if
TOpIOYCH Cpelibl, HaXOIAIICHCS B 3TOM JJICMEHTE.

3.1.1. Pa3psax atMocepHOro 3JIEKTPUIECTBA B aHATU3UPYEMOM JJIEMEHTE 00BEKTa BOSMOXKEH HMIIH
npu nopaxeHuu oobekta MosHuel (cobbiTre Ci), WK NIPU BTOPHYHOM €€ Bo3jeiicTBun (coobitue C,),
WIIH TIPH 3aHOCE B HETO BBICOKOTO MoTeHIHana (coositue Cs).

Beposithocts  (Q; (TH,)) paspsaa aTMocepHOro DISKTpUYECTBA B I-M 3JIeMEHTE O00beKTa
BBIYUCIIAIOT 1O hopmyiie

3
0,(TH,)=1- 11 [1-0,(C,)], (47)

rae Q; (C,) — BeposITHOCTH peanu3auu 1060i u3 C, IPHIKH, TPUBEICHHBIX HIKE;

Qi (Cy) — BepOATHOCTH MOPAKEHHUS i-TO BIIEMEHTA 0OBEKTa MOJIHHEN B TEUEHHUE TO/1a;

Qi (C,) — BepOSATHOCTH BTOPHYHOTO BO3AEHCTBHS MOJIHUK Ha i-i 3JIEMEHT 00BEKTA B TEUEHUE TO/Ia;

Qi (C3) — BeposATHOCTH 3aHOCA B i-if 2JIeMEHT 0ObEKTa BBICOKOTO MOTEHIMANA B TEUEHUE TO/1a;

N — MOPSIAKOBBIA HOMEDP MPUYHHBI.

3.1.2. TlopaxeHnue i-ro eMeHTa 00BEKTa MOJHHUEH BO3MOXKHO TIPH COBMECTHOW PEaTH3aIMH JBYX
COOBITHIT — TMPAMOro ymapa MoJHHH (COOBITHE 1) M OTCYTCTBHSI HEHCIPABHOCTH, HEMPABHIHLHOTO
KOHCTPYKTHBHOI'O HCIIOJIHEHHUsSI WIM OTKasa MOJHHeoTBoga (cobOwbitue ti). Bepostnocts (Q; (Cy))
BBIYHCIISIIOT 1O (hopMyIIe

Qi(Cl):Qi([l)'Qi(t2)9 (48)
rme Q; (t) — BepOATHOCTH OTCYTCTBHSI, HEWCIPABHOCTH, HEMPABHILHOTO KOHCTPYKTHBHOTO
HCTIOJTHEHUS MIIM 0TKAa3a MOJIHHEOTBO/IA, 3aIIUINAOIIETO i-i 2IeMEHT 00BEKTa;
Qi (t) — BEpOATHOCTH MPAMOTO yapa MOJHHH B i-i 2JIEMEHT 00BEKTA B TEUEHHE TOJIa.
3.1.3. BepostaocTs (Qj (t2)) mpsiMoTo yaapa MOJHAM B OOBEKT BEIYHCIISAIOT TI0 (hopMyITe

O,(@)=1- e Mrartr ) (49)

rae Ny, — 4ucio npsMbIX y1apoB MOJTHUU B 00BEKT, 3a TOJI;
T, — IPOJOJLKUTENLHOCT NIEPHOA HAOIIOAEHUS, FOJL.
s 00BeKTOB np;moyronLHoix'I (dopmBbI

N,, =(S+6H)-(L+6H)-n,-107, (50)
JI1st KpyTIbIX 0OBEKTOB
N,, =QR+6H)*-n,-107°, (51)

rae S — nuuHa 00BeKTa, M;
L — mmupuHa o0beKTa, M;
H — nauGoJbInas BeICOTa 00BEKTA, M;
R — paanyc oO0bekTa, M;
Ny — cpeJHee YUCII0 yAapoB MOJIHHMM Ha 1 KM 3eMHOIT TOBEPXHOCTH BEIOMPAIOT 13 Tadm. 3.



Tabnuma 3

[IpoaomKUTENBHOCTS TPO30BOMA 20—40 40—60 60—80 80—100 u
JIEITEILHOCTH 3a TOJ, 4 Gosee
CpeaHee 4HMCIO yAapoB MOJHHUH B 3 6 9 12
rox Ha 1 km?

3.1.4. BepositHocTs (Q; (t1)) IPHHUMAIOT paBHOM €MHHUIIC B CIy4ae OTCYTCTBHS MOJHUE3ALIUTHI Ha
00beKTe WM HATMYHS OUIMOOK MPH €€ TPOSKTHPOBAHUHU U U3TOTOBJICHHH.

BBIBOZ O COOTBETCTBUM OCHOBHBIX ITAPAMETPOB MOJHHUEOTBOAA TPEOOBAHUSIM, MPEIbIBISIEMBIM K
MoJHUe3amuTe 00bekToB 1, 2 n 3-i Kareropuii JenaloT Ha OCHOBAaHHWHU PE3yJbTAaTOB IIPOBEPOYHOTO
pacdyera W JIETaJbHOrO 00CIeZOBaHUS MOJNHHEOTBoJAa. OCHOBHBIE TPeOOBAaHMS K MOJIHHEOTBOJAM
oobektoB 1, 2 wm 3-ii kareropuii mnpuBeaeHsl B CH-305—77. Ilpu HanM4Mum MOJHHE3AIIUTHI
BeposaTHOCTH (Q; (1)) BBEIUHCISIOT MO opmyie

m
0.(6)==2- 3%, +(1-P) (52)
poj=l
riae Ks — ko3 $unueHT 6e30IacHOCTH, ONpeieNICHHe KOTOPOTro U3JI0KEHO B pasz. 4;

T, — aHAIM3UPYEMBbIil IEPHOJ BPEMEHH, MUH;

Tj — BpeMsl CyIIECTBOBAHMA HEHMCIPABHOCTH MOJHHEOTBOAA NIPH |-H ee peanusalii B TEUCHHE
rojia, MHH;

M — KOJMNYECTBO HEHCIPABHBIX COCTOSHUI MOJHUE3AILHTHI;

B — BeposiTHOCTB Oe30TKa3HO# paboTel MonmHue3amuThl ($=0,995 npyu HaMTMYMKM MOJHUE3ALIUTHI
tuna A u =0,95 npu HaTUYUN MOJTHUE3aIUTH TUMa b).

Jnst mpOeKTUPYeMBIX OOBEKTOB BEPOSTHOCTh OLIMOKH NMPU MPOSKTHPOBAHHH MOJHHE3ALIUTHI HE
PaCCUHTHIBAIOT.

Ipu pacuere Q; (t;) cymwecTByroIIeH MOJHHE3aUTHl HApyLICHHE NEPHOJHMYHOCTH MPOBEPKU
COIPOTHBIICHUS 3a3eMIINTEIICH (OIMH pa3 B JBa 0/1a) PACLCHUBAIOT KaK HAX0XKICHUE MOJTHAE3AIIUTEL B
HEUCIIPAaBHOM  COCTOSIHMH. BpeMs CyIIecTBOBaHHA OSTOH HEHCIPAaBHOCTH ONPEHCNAIOT  Kak
NPOJOIDKUTENBHOCTB MTEPHOJIA MY 3aIUIAHUPOBAHHBIM M (JaKTHYSCKHM CPOKaMH HPOBEPKH.

3.1.5. Beposithocth (Q; (C,)) BTOPUYHOrO BO3ACHCTBHUS MOJHHM HA OOBEKT BBIYHCISIOT 10
thopmye

0,(Cy)=0,(t)- Qi (t3), (53)
rae Q; (t3) — BeposITHOCT OTKa3a 3aIMTHOTO 3a3EMIICHHS B TCUCHHE TO/Ia.

3.1.6. BepositHocTth (Qi (t3)) MpH OTCYTCTBHME 3aIMTHOIO 3a3EMJICHMS MM MEPEMBIYEK B MECTax
COMMKEHNST METAIMIECKUX KOMMYHHKAIMH TPUHUMAIOT paBHOM emuHmie. BepostHocts (Q; (t3))
HEHCIPABHOCTH CYIIECTBYIOILIEH CHCTEMBI 3alUThl OT BTOPHUYHBIX BO3JCHCTBUII MOJHUH ONPENEISIIOT
Ha OCHOBaHHH PE3yJIbTATOB ee 00CIejoBaHus aHAIOrndHO BepositHocTH (Q; (¢4)) o Gopmyste (42).

Jnst IpOeKTUPYeMBIX OOBEKTOB BEPOSTHOCTh OTKA3a HEUCIPABHOCTH 3aLIUTHOTO 3a3eMJICHHS He
PacCUHUTHIBACTCS, @ IPHHUMAETCS PAaBHOW €AMHUIIC WIIM HYJIIO B 3aBUCHMOCTH OT €€ HaJM4Hsl B IPOCKTE.

3.1.7. BepostHocth (Q; (C3)) 3aHOCa BBICOKOTO MOTEHIMANA B 3aAIMUIIAEMBIA OOBEKT BBHIYUCISIFOT
ananoruuHo BepositHoctH (Q; (C,)) mo (53).

3.1.8. BepositHocts Q; (tp) mpu pacuere (Q; (C,)) u (Q; (Cz)) Boruucisiror N0 hopmyie (49), npuuem
3HaueHus napamerpoB S u L B popmynax (50 u 51) Heobxoaumo yBennunts Ha 100 M.

3.1.9. Dnexrpuyeckass HMCKpa (ayra) MOXKET IIOSIBUTbCS B AHAIM3UPYEMOM 3JIEMEHTE OOBeKTa
(coObitne TH,) mpH KOPOTKOM 3aMbIKaHHHM 3JIEKTPONPOBOAKH (COOBITHE e3,), TPHU IPOBEICHUH
3JIEKTPOCBAPOYHBIX paboT (COOBITHE €;), TPU UCKPEHUH JIEKTPOOOOPYAOBaHMSI, HE COOTBETCTBYIOIIETO
N0 UCIOJHEHHUIO KATETOPUH M TPYIIE TOPIOYeH CPeabl, HAXOASIICHCs B 3TOM 3jeMeHTe (COOBITHE €3),
NpH pa3psaax CTaTHYSCKOTO AIEKTPUUECTBA (COOBITHE ey).

Beposrtaocts (Q; (TH,)) BEIMUCISIOT IO Gopmyie

0,(T1,)=1- 111~ 0,(c,)} (54)

rae Q; (€n) — BEpOSITHOCTH peaTH3aliH 000 U3 €, IPUYHH, TPUBEICHHBIX HIUXKE;

Qi (e1) — BEpOATHOCTH MOSBIICHHUSI HCKP KOPOTKOTO 3aMBIKAHUSI JIEKTPOIIPOBOJIKH B i-M DJIEMEHTE B
TEUYCHHUE TO/1a;

Qi (82) — BEpOATHOCTH MPOBEICHHUS IIEKTPOCBAPOUHBIX paboOT B i-M 3jIeMeHTe 00BEKTa B TEUCHUE
rona;



Qi (e3) — BEpOATHOCTH HECOOTBETCTBHSI AJIEKTPOOOOPYAOBAHHUS i-r0 IeMeHTa 00BEKTa KATErOPUH
U TpyIIIE TOpIoYeii cpeabl B TEYEHHUE T0/1a;

Qi (es) — BEpOATHOCTP BO3HHUKHOBEHHsI B i-M 3JeMeHTe OOBEKTa paspsa0B CTATHICCKOTO
JJIEKTPUYECTBA B TCUCHHUE T0/1a;

Z — KOJIMYECTBO €, IPUYHH;

7 — TIOPSAKOBBI HOMEP MPUYHHBIL.

3.1.10 BepostrocTh (Q; (e1)) mosiBICHHS B i-M 3eMEHTE OOBEKTa MCKP KOPOTKOTO 3aMBIKAHHSI
BBIYHCIISIIOT TOJBKO JUISl ISHCTBYIOLIMX U CTPOSIIMXCS JIEMEHTOB 0OBEKTOB 110 (hopMmylie

0i(e)=0,(v)-0;(v2)-O,(2), (55)

rae Q; (V1) — BEpOSITHOCTh BOSHUKHOBEHHSI KOPOTKOTO 3aMBIKAHHsI DJIEKTPOMPOBOJKK B i-MAJIEMEHTE
00BEKTa B TEUEHHE I0/1a;

Qi (Vo) — BEpOSATHOCTH TOTO, YTO 3HAUCHHHU EKTPHICCKOTO TOKA B i-M 3JIEMEHTE 0OBEKTA JICHKHT B
Jana3oHe M0)KapoONacHbIX 3HAYCHUIH;

Qi (Z) — BepOATHOCTH OTCYTCTBUSI WIIM OTKa3a ammapaTroB 3allUThl OT KOPOTKOTO 3aMbIKAHHS B
Te4eHHue rojia, onpenestomascs no 1. 3.1.30.

3.1.11. Bepostaocth (Q; (V1)) KOPOTKOTO 3aMBIKaHHsI JJICKTPOIPOBOIKH HA JCHCTBYIOIINX H
CTPOSIINXCS 00BEKTaX BHIUUCISIIOT Ha OCHOBAHUM CTaTHCTHYECKUX JAHHBIX 1O Gopmyite (42).

3.1.12. BepositHocTh (Q; (V2)) HAXOXKAEHUS DIEKTPHUECKOTO TOKA B JHAINA30HE M0KAPOOMACHBIX
3HAYCHUH BBIYHCIISIOT IO (hopMyIie

-1
0,(vy)=—"+——, (56)
' I,,-1
K.3 0
rae |K‘3 — MaKCHUMaJIbHOC€ YCTaHOBHUBIICECA 3HAYCHHUE TOKa KOPOTKOI'0 3aMBIKaHUSA B Kabejle WiIn

NPOBO/JIE;

lo — JUTMTENIEHO TOMTYCTUMBII TOK A7t KaOelst Ui IPOBOJIa;

| — MUHHMaNbHOE M0XKapOONAaCHOE 3HAYEHHE TOKA, IIPOTEKAIOIIEro 10 KabeIto 1K MPOBOLY;

|, — MakcuMmanbHOE T0XKapOOIacHOEe 3HAUeHHE TOKa, IPOTEKAIOIIEero 1o Kadeno, eciu |, Gonbie
|5, TO mpuHUMAIOT l,=1, ;.

3nayeHuss TokoB |y um |, ompemenstror sKcmepuMeHTanpHO. [l kabeneit W MPOBOAOB ¢
MOJMBHHUIXIIOPUIHON m3oysiuen 1,=2,5, lo, a 3nHauenme 1,=21 |y u 18 |y mis xabGens u mpoBona
COOTBETCTBEHHO. B oTcyTcTBUE HaHHbBIX 10 |y 1 |, BepositHOCTS (Q; (V,)) MpuHUMaIOT paBHOiA 1.

3.1.13. BeposrHocts (Q; (e)) mpoBeaeHust B i-M 3JI€MEHTE OOBEKTA DIIEKTPOCBAPOYHBIX PadoT
BBIYHCIISIIOT TOJIBKO JUISl AGHCTBYIOIIMX U CTPOSIIUXCS 3JIEMEHTOB 00BbEKTa Ha OCHOBE CTaTHCTHYECKUX
JaHHBIX 110 hopmyrte (42).

3.1.14. Bepositocts (Q; (€3)) mpu HempephIBHOW paboTe 3JIEKTPOOOOPYIOBAHHUS TMPHHUMAIOT Ha
BCEX 0OBEKTaX PaBHOI €IMHHUIE, €CIIM JIEKTPOOOOPYyJOBaHHE HE COOTBETCTBYET KATETOPUH U IpYIIIe
roproueii cmecn, i 10 — eci cootBercTByer. [Ipy neproaudeckoil paGoTe H1eKTPOOGOPYIOBAHS
U ero HECOOTBETCTBUS KATETOPHHM W Tpymme roproueil cpemsl BeposTHOCTH (Q; (€3)) BBIUMCISIOT
ananoruuHo BepostHocTH (Q; () mo dopmyse (42). Eciu anextpuueckast HCKpa MOSIBISIETCS JIHIIIb
NP BKIIOYCHUH W BBIKIFOYEHHH 3JIEKTPOOOOPYIOBaHUs, HE COOTBETCTBYIOLIETO KaTErOPHU M TPYIIIE
roproueii cpenpl (IpH 7 BKIOYCHUSX W BBHIKIIOYEHHAX, TO BepoaTHOcTh (Qi(€3)) BBIYMCIAIOT
ananoruuHo BepostHocTH (Q; (f2)) mo dopmyre (49). B ciayuae cOOTBETCTBHS AIIEKTPOOOOPYIOBAHHMS
roprodeii cpesie, BEIMHCICHHOE 110 hopMmyite (49) sHauenne BepostHocTH (Q; (€3)) ymMHOKaroT Ha 107,

3.1.15. BepostHocth (Q; (e4)) moOsiBICHMST B i-M 3JeMeHTEe OOBEKTa HCKP CTATHYECKOTO
JNIEKTPUYECTBA BBIYUCIISIIOT 110 HopMyITe

0,(e) = 0,(X))- 0,(X,), (57)
rae Q; (X{) — BepOATHOCTH MOSIBICHHS B i-M 3JIEMEHTE YCIOBHH JISI CTATHIECKOM 3JIEKTPHU3AIUH B
TEUeHHE Tofa;
(X2) — BepOSATHOCTD HAMWYWS HEUCIPABHOCTH, OTCYTCTBUS WIH HEI(D(PEKTHBHOCTH CPEICTB
3aLIUTHI OT CTATHYECKOTO AIIEKTPUYECTBA B TEUCHHE T0/Ia.

3.1.16. Beposrtaocts (Q; (X1)) NpHHUMAIOT paBHOM €OWHUIE, €CAM B i-M 3JeMeHTe O0beKTa
NPUMEHSIIOT Y BBIOMPAIOT BELIECTBA C YIENIbHBIM OOBEMHBIM 3JIEKTPUYECKHM COIMPOTHUBIICHUEM,
npessiarommym 10° Om-M. B ocranbreix ciydasx (Q; (X;)) IPHHEMAIOT PaBHOM HyITIO.

3.1.17. BepostHocts (Q; (X)) TUpPHHHUMAIOT pPaBHOW €AMHULE TP OTCYTCTBHH  WITH
Hed(Q(HEKTUBHOCTH CPENCTB 3al[UTHl OT CTaTHYECKOro 3JekTpudectBa. Bepostrocts (Q; (X3))
HEHCIIPAaBHOCTH CPEJACTB 3AIIMTHl B JICHCTBYIOIIMX OJIEMEHTAaX BBIYMCIIIOT HAa OCHOBaHUH
CTaTHUCTHYECKUX JAHHBIX aHajIornuHo BeposTHocTH (Q; () mo dhopmyie (42).

Bepositoets  (Qi  (X3)) B NPOEKTHPYEMBIX 3JEMEHTAaX OOBEKTa BBIYMCISIOT aHAJOTHYHO
BeposiTHOCTH (Q; (¢)) mo ¢dopmyne (43) Ha OCHOBaHHM NAHHBIX O HAAEKHOCTH MPOCKTUPYEMBIX



CPEICTB 3aIUTHl OT CTATHYCCKOTO 3JICKTPHYECTBA (HANPUMEP CPEACTB MOHH3ALMHU MM YBIaKHCHHS
BO3/yXa U T. IL.).

3.1.18. ®OpukIMOHHBIE HCKPBI (HCKPBI yAapa W TPEHHs) MOSBISIOTCS B aHAIM3UPYEMOM DJICMEHTE
obbekta (cobbiThe TH,) TpH NPUMEHEHHH HCKPOOIACHOTO WHCTpyMeHTa (cobbiTre fi), mpm
paspyllIeHHH JBUKYIIUXCS Y37M0B W jAertaieil (cobbitme f,), mpu mpumeHeHun paboummut 00yBH,
noA0UTOH MeTaIMYeCKUMH HaboWkaMu W rBo3asmu (coObitue f3), MpU MomagaHWU B ABIKYIHECS
MEXaHH3MbI TIOCTOPOHHHX MpeaMeToB (coObiTHe f4) U T. M., IPU yAape KPBILIKH METALTHYECKOTO JIFOKa
(co6ortue fs). BepostHocTts (Q; (7H),)) BRIUUCIAIOT IO hOpMyIie

z
0,(TH,) =1~ 1[1-0,(f,)} (8)
rae Q; (f,) — BeposTHOCTH peanu3anmu 060t 13 f, IpuUYKH, MPHUBEICHHBIX HIDKE;

Qi (f) — BepoATHOCTH MPUMEHEHHS B i-M 3JeMEHTE 00BEKTa METAUTMIECKOTO, MITH(POBATBHOTO
JPYToro HCKPOOIIaCHOTO MHCTPYMEHTA B TCUSHHE I'0/1a;

Qi (f)) — BeposATHOCTH paspymICHHsS IBWKYIIUXCS y3JI0B M JETalei i-To dyeMeHTa 00BeKTa B
TeYEeHHE Iofia;

Qi (f;) — BeposTHOCTH HUCTIONB30BaHUS PabOYMMHU O0YBH, MOJOUTON METAILITMYECKMMHU HabOHKaMu
Y TBO3JISIMH B i-M 2JIeMeHTe 00BEKTa B TCUCHHE TOJ1a;

Qi (fy) — BeposTHOCTh TOmaZaHWs B IBHXKYIIMECS MEXaHHW3MBI I-TO BJIEeMEHTa OOBEKTa
NOCTOPOHHHX IIPEMETOB B TCUCHHUE T'0JIa;

Qi (fs) — BepoATHOCTH yaapa KpBIIKH METAUIMIECKOTO JIFOKa B i-M 3JeMEHTe 00beKTa B TCUCHUE
roja;

N — MOPSIIKOBBI HOMEP IIPHYNHEL;

Z — xonm4ecTBo f mpuumH.

3.1.19. Bepostaocth (Q; (f1)) BBIUHCISIIOT TOMBKO Uil JSHCTBYIONMX M CTPOSIIHMXCS JJIEMEHTOB
00BeKTa HA OCHOBAHMH CTATHCTHYECKUX JAHHBIX aHAIornuHoro BepostHocTsM (Q; (o)) u (Q; (L)) mo
dopmynam (42 unu 49).

3.1.20. BepositHocTs (Q; (f2)) st qeHCTBYIOMIMX M CTPOSIIIUXCSI SIEMEHTOB 00BEKTA BRIYUCIISIOT Ha
OCHOBaHHH CTATUCTUYECKHX AaHHBIX aHAIOrn4HO BepostHocTH (Q; (o)) o dopmyre (43).

Jnst mpoeKTUpyeMbIX 3JeMeHTOB 00bekTa BepostHocTh (Q; (f2)) BBIUHCISAIOT aHATOrHYHO
BepositHocTH (Q; (¢4)) Mo dhopmyrie (43) Ha OCHOBaHHK MAPAMETPOB HAJCKHOCTU COCTABHBIX YaCTEH.

3.1.21. BepositHocts (Q; (f3)) 1 (Q; (f5)) BRIMMCISIFOT TONBKO /TSl MEHCTBYIONIMX M CTPOSIIIUXCSI
3JIEMEHTOB 00beKTa aHanoruduo BepositHoct (Q; (o)) o hopmye (42).

3.1.22. Bepostaocts (Q; (f4)) BEIUHCHSIOT [Uist ISHCTBYIOIUX M CTPOSIIUXCSI JIIEMEHTOB 00BEKTa Ha
OCHOBAaHHMH CTATUCTHYECKHX JAHHBIX aHAmorndHo BepostHocTH (Q; (o)) mo dopmyre (42), a mst
TPOEKTUPYEMBIX 3JIEMEHTOB 110 opmyie (43), Kak BepOSTHOCTH OTKA3a 3aIIUTHBIX CPEICTB.

3.1.23. OTkpbhITOC MIaMsS W WCKPBI MOSBISAIOTCS B i-M ayeMeHTe o0bekta (coObitie TH,) mpu
peanusaiuu ar060i 3 npudud h,. Bepostaocts (Q; (74,)) BeraucistoT o Gopmysie

0,(ru,)=1- [T [1-0,,)]. (59)
n=1

rae Q;j (h,) — BeposTHOCTH peanu3aiu 1100 u3 h, IpUYKH, MPUBEICHHBIX HIXKE;

Qi (hy) — BepoSITHOCTH CHKUraHUs TOIUIMBA B TIeYaX i-T0 JIEMEHTa 00BEKTa B TEUEHHE TO/Ia;

Qi (hy) — BeposATHOCTH MPOBEIEHMS] ra30CBAPOYHBIX M JAPYTHX OTHEBBIX PabOT B i-M 3JIEMEHTe
00beKTa B TEUCHHE T0/1a;

Qi (h3) — BeposITHOCTD HECOOITIOIEHH S PEXKUMA KypPEHHS B I-M 3JIeMeHTe 00beKTa B TEUCHHUE T0/1a;

Qi (hy) — BepoATHOCTH OTCYTCTBUSI HJIM HEHCIPABHOCTH WCKPOTACHTENeW Ha JBHUraTessix
BHYTPEHHETO CTOPAHUsI, PACTIOIOKEHHBIX B i-M 3JIeMEHTE 00BEKTa B TEUEHHE rO/Ia;

Qi (hs) — BepoATHOCTH UCIOJIL30BAHKS PAOOUUMH CIIUYEK, 3AKUTAJIOK HITH TOPEIOK B i-M DJIEMEHTe
00BEKTa B TCUCHHUE T'0J1a;

Qi (he) — BeposATHOCTH BBIOPOCOB HATPETOTO T'a3a U3 TEXHUYECKOTO 000PY/I0BAHUS B i-M dJIEMEHTE
00BEKTa B TCUCHHUE T'0J1A;

Z — KOJHMYECTBO MPHUYHH;

1 — TOPSIIKOBBIA HOMEP PUYUHBI.

3.1.24. Bepositaocts (Q; (h1)) BRIUKCISIOT [J1s1 BCceX 3JIEMEHTOB 00beKTa MO PopMyIie

K m
0i(h)=== Y1, (60)
Tp Jj=1

rae K, — xoaddumment 6e30macHOCTH, onpeeneHne KOTOPOro U3JI0KEHO B pasa. 4;



Tp — AHAIM3UPYEMBIH [IEPHOI BPEMEHH, MUH;

M — KOJHMYECTBO BKIIOYCHUI IeYH B TEUCHHE aHAIM3UPYEMOTr0 IIEPHOIa BPEMCHH;

Ty — BpeMs pDabOTBl Te4yM i-TO 3/IeMeHTa OO0BeKTa IpU j-M ee¢ BKIIOUCHHH B TEUCHHE
AHATM3HPYEMOTO TIEPHO/Ia BPEMEHH, MUH.

3.1.25. Bepostaoctu (Q; (hy)), (Qi (h3)), (Qi (h4)), (Qi (hs)) u (Q; (hg)) BEIYKCISIIOT TONBKO st
JCHCTBYIOLIUX U CTPOSIIUXCS OOBEKTOB HA OCHOBE CTATHCTHYCCKUX JAHHBIX aHAIOTHYHO BEPOSITHOCTH
o opmyste (60).

3.1.26. Harpes BeliecTBa, OTJCIBHBIX Y3JI0B H MOBEPXHOCTEH TEXHOJIOTHYECKOTO 000pYIOBaHUS i-
ro aJieMeHTa O0BEKTa, KOHTAKTHUPYIOIIMX C TOPIOYEeH Cpemoi, BbIIC IOMYyCTUMOH TeMIepaTypsl
(cobbitne TH,) BO3MOXKEH OpH peanu3aldd Jo00i u3 K, OpudYuH. BeposSTHOCTh BBIYHUCISIFOT IO

¢hopmyne

8
0,(T1,)=1- 11[1-0,(K,)} (61)
roe Q; (K,) — BeposITHOCTB peani3alyu 000 u3 K, IPHIHH, TIPUBEICHHbIX HITKE;
Qi (K1) — BeposSTHOCTH HAarpeBa TOPIOYErO BEIIECTBA WM TOBEPXHOCTH OOOPYMOBaHHUS I-TO

3JIEMEHTa OOBEKTa NPH BO3HHKHOBEHHH IEPETPY3KH 3JCKTPOCETH, MAIIMHBI M allapaToB B TCUCHHUC
roja:

Qi (K;) — BeposATHOCTB OTKa3a CHCTEMbI OXJIAXKACHHUS arapaTa i-ro sJ1eMeHTa 00beKTa B TCUCHHUE
rofa;

Qi (K3) — BepOATHOCTH HarpeBa IOBEPXHOCTEH W TOPIOYHMX BEIIECTB NPH BO3HUKHOBCHUH
HOBBIIICHHBIX TIEPEXOJHBIX CONPOTHBICHUI 3JIEKTPHYCCKHX COCIMHEHHH i-r0 3JIeMeHTa OOBEKTa B
TEUCHHE TOAa;

Qi (K4) — BepOSATHOCTh HCIOJB30BAHHS DIICKTPOHATPEBATEIBHBIX MPHOOPOB B i-M 3JEeMEHTE
00beKTa B TEUCHHE I'0J1a;

Qi (Ks) — BeposTHOCTH HarpeBa IOBEPXHOCTEH MPH TPEHHWH B MOJIIMIHUKAX B i-M JJIEMEHTE
00beKTa B TEUCHHE I0J1a;

Qi (Ks) — BeposITHOCTH pa3orpeBa OT TPEHHSI TPAHCIOPTHBIX JICHT U TPHBOJHBIX PEMHEH B i-M

3JIEMEHTE B TCUCHHUE IO/1a;

Qi (K7) — BeposiTHOCTh HarpeBa MOBEPXHOCTEH MHCTPYMEHTA M MaTepUajioB IpH 0OpadoTke B i-M
JJIeMeHTe 00beMa B TCUCHHE TOJ1a;

Qi (Kg) — BeposATHOCTH HarpeBa TOPIOYMX BEIIECTB B i-M DJIEMEHTE OOBEKTa 0 OIACHBIX
TEMIIEPATYP 110 YCIOBHSIM TEXHOJIOTMYECKOT0 MPOIiecca B TEUCHHUE rofia.

3.1.27. Tleperpy3ka 3JI€KTPUUECKUX KOMMYHHKAIIMH, MalllnH 1 anmnaparoB (coobitue K;) Bo3MokHa
OpPH HEUCIPABHOCTH WM HECOOTBETCTBHM AlapaToOB 3allUThl JJIEKTPUYECKUX CETeH, a Takke Mph
peanu3anuu 000 U3 Npu4uH Y.

Bepostaocts (Q; (K1) BeIUHCIAIOT IO hopmyIte

6
0i(Kp=41- 11 [1-0,(»,)] - Qi(2), (62)

rae Qi (Ym) — BEpOATHOCTD pean3anuu JIF0O0H U3 Yy IPHIKH, TIPUBEICHHBIX HIDKE;

Qi (Y1) — BEpOATHOCTH HECOOTBETCTBHS  CEYEHHS  OJIEKTPONPOBOJHHKOB  HArpyske
AIIEKTPOIIPHEMHHUKOB B i-M 3JIEMEHTE B TEUCHHE T0/1a;
Qi (Y2) — BEpOSITHOCTH MOAKITIOYEHHS JOMOIHUTEIBHBIX DIEKTPOIMPHEMHHKOB B i-M 3JIEMEHTE

00BEKTa B 3JIEKTPONPOBOJIKE, HE PACCYUTAHHOU HA Ty HATPY3KY;

Qi (3) — BEpOATHOCTH yBENMYCHHS MOMEHTA Ha By JIEKTPOIBHIATENS B I-M dJIeMeHTe 00bEKTa B
TeYeHHe rofia;

Qi (Y4) — BEpOSITHOCTH MOBBIIICHHUS HATIPSDKEHUS B CETH I-T0 JIeMEHTa 00BEKTa B TEUCHHE T0/1a;

Qi (Ys) — BeposiTHOCTH OTKIOYEHHST (as3bl (AByx(asHbI pekdM paboThl B yCTaHOBKAx
Tpex(a3HOTO TOKA) B CETH I-T0 3JIeMeHTa 00bEKTa B TEUCHHE T0/1a;

Qi (Ys) — BEpOSTHOCTh YMEHBIIICHHSI COTIPOTUBIICHHS SJIEKTPONPHEMHHKOB B I-M 3JIeMEeHTe 00heKTa
B T€UEHHE T0/1a;

Qi (z) — BepOATHOCTH OTCYTCTBHSI HEHCIPABHOCTH WM HECOOTBETCTBHUS AaIlapaToB 3all[UThI
AIEKTPUYECKUX CHCTEM i-TO 3JIEMEHTa 00BEKTa OT MePerpy3KH B TEUCHHE TOIA.

3.1.28. Beposrroctu (Qi (Y1), (Qi (02)), (Qi (¥a)), (Qi (¥5)), (Qi (Vo)) BBIMMCISIOT TOMBKO AUISH
JIEHCTBYIOMINX W CTPOSIIUXCS 00BEKTOB aHaIornaHO BeposTHOCTH (Q; (1)) mo dopmyie (60).

3.1.29. BepositHocTs (Q; (V3)) BBIYHCISIIOT UTS ISHCTBYIOIINX U CTPOSIIHXCS 0OBEKTOB aHAJIOTHIHO
BepositHocT (Q; (hy)) mo dopmyre (60)), a a1t TPOSKTHPYEMBIX OOBEKTOB AHAIIOTHYHO BEPOSTHOCTH
(Qi () mo dopmyne (43), Kak BEepOSATHOCTh 3aKIMHMBAHUS MEXAaHW3MOB, MMPUBOJUMBIX B JCHCTBHE



IJIEKTPOJBUIATEIICM.

3.1.30. Bepostaocth (Q; (2)) BBIUHCIAIOT Ui JEHCTBYIOLIMX 3JIEMEHTOB O0BEKTa AHAJIOTUYHO
BepositHocTH (Q; (hy)) mo dopmyne (60), Wi TPOSKTUPYEMBIX 3IEMEHTOB MPU OTCYTCTBUH alNapatoB
3aIIUTHl IPHHUMAIOT PABHON CAMHHUIIC, & IPH UX HAITHMYMH BBIYHUCILSIFOT aHAJOTHYHO BEpOSTHOCTH (Q;
(e)) o popmyie (43).

3.1.31. Bepostrocta (Q; (K3)) BBIUHCIAIOT IS POSKTHPYEMBIX 3JIEMEHTOB O0BEKTa aHAJIOTHIHO
BepositHocTd (Q; (o)) mo dopmyne (43), Kak BEpOATHOCTH OTKa3a YCTPOHCTB, 0OECICUMBAIOLINX
OXJIQK/ICHHE arnapara, a Juisl CTPOSIUXCS M AEHCTBYIOIINX 3JIEMEHTOB aHAJIOTHYHO BeposiTHOCTH (Q;
(hy)) mo dopmyne (60).

3.1.32. BepositHocts (Q; (K3)), (Qi (Ky) 1 ( Q; (Ks)) BBIUHCIAIOT TOJBKO NS NCUCTBYIOUIUX H
cTposinmxcst 00bekToB ananornuHo Bepostaoctd (Q; (hy)) mo dopmyse (60).

3.1.33. Bepostrocth (Q; (Ks)) 1 (Q; (K7)) BBIYHCISIOT AJS MPOSKTUPYEMBIX 3JIEMEHTOB OOBEKTA
anamornano BepostHocTH (Q; (¢)) mo dopmyne (43), Kak BEpPOSTHOCTH OTKa3a CHCTEMBI CMasKd
MEXaHH3MOB I-TO JIEMEHTa, & IS CTPOSIIIUXCS M JCHCTBYIONINX 3JIEMEHTOB aHAJOTHIHO BEPOSTHOCTH
(Qi (h)) 1o opmyne (60).

3.1.34. BepostHocts (Q; (Kg)) TpHHHMAOT paBHOW eIWHHUIE, €CIM B COOTBETCTBHH C
TEXHOJIOTHYECKON HEOOXOAUMOCTBIO MIPOUCXOAUT HAIPEB TOPIOYMX BEIIECTB JI0 ONMACHBIX TEMIIEpaTyp,
WITH HYJTIO, €CITH TaKO! MpoLece He MPOUCXOIUT.

Bepostaocte  (Q; (7/4,)) mosiBICHHS B TOpIOYEM BEILECTBE WM MaTepuajle O0dYaros
9K30TEPMUYECKOTO OKUCIICHHS WIHM PA3JIOKECHHS, NPHBOIAIINX K CAMOBO3TOPAHHUIO, BBIYUCIAIOT IO

thopmye
3
0,(TH,) =1~ I1 [1-0,(m,)} (63)

rae Q; (M) — BEepOATHOCTD peajn3aiiu 60 U3 M, IPHYKH, TPUBEICHHBIX HIDKE;
Qi (M;) — BEpOSTHOCTH MOSBICHUS U i-M 3JIeMEHTe 00BEKTa oyara TeIIOBOTO CaMOBO3TOPaHHUS B
TEeUYCHHUE T0/1a;

Qi (My) — BEpOATHOCTH MOSBICHUS B i-M dlieMEHTe 00beMa Ooyara XHMHYECKOTO BO3TOPAHHS B
TEeUYEHHUE TO/1a;
Qi (M3g) — BEpOSITHOCTH MOSBICHHS B I-M 3JEMEHTE OOBEKTa OYara MHKPOOHOIOTHYECKOTO

CaMOBO3TOPaHHs B TEUSHUE I'OAa.
3.1.35. BepositHocTs (Q; (M1)) BBIYKCISIOT TS BCEX IIEMEHTOB 00BEKTA 110 (hopMyIre
Q;(m) =0 (R)- Qi (), (64)
rae Q; (P1) — BepOSTHOCTB MOSIBJICHHMS B i-M 2JIeMEHTe 00BbEKTa B TEUCHHE I'0/1a BELIECTB, CKIIOHHBIX K
TEIJIOBOMY CaMOBO3TOPaHUIO;

Qi (P2) — BeposTHOCTH HarpeBa BEIIECTB, CKJIOHHBIX K CaMOBO3TOPaHHMIO, BBIILE 0€30MacHOiM
TEeMITEpaTypHlI.

3.1.36. BeposrtHocts (Q; (P1)) BBIYHCISAIOT IS BCeX 3JIEMEHTOB 00bekTa mo ¢opmysiam (60 wmu
43).

3.1.37. BepositHocts (Q; (P2)) mpUHUMAIOT paBHOU €AMHHUIIE, ECITH TEMIIEPATYPa CPEAbl, B KOTOPOU
HaXOAMTCS 3TO BELIECTBO, BHINIE WIM paBHA O€30IIaCHOW TeMIIepaType WM HyII0, €CJIM TeMIepaTypa
Cpenbl HIKE ee.

BesonacHyto TeMIiepaTypy Cpeibl Ui BEIECTB, CKIOHHBIX K TEIUIOBOMY camoBosropanuio (t.), °C,
BBIYHCIISIIOT 1O (hopMyIIe

t; =07t (65)
rae t. — Temmneparypa caMOBO3TOpaHus BEIIEeCTBa, BeIuucisgeMas 1o 1. 5.1.6, °C.
3.1.38. BepositHocTb (Qj (M) BBIYKCISIOT IS BCEX JIEMEHTOB 00beKTa 110 (hopMyIie
0,(my)=0;(g1)-0,(g2), (66)
roe Qi (91)) — BEpOSTHOCTH TOSIBICHHS B I-M 3JIeMEHTe OOBEKTa XMMHYECKH aKTHBHBIX BEIIECTB,
pearupyoImx Mexay co0oil ¢ BblIelIeHHEM OOJIBIIOT0 KOJIMYECTBA TeIUla, B TEUSHHE T0/1a;

Qi (92) — BepOATHOCTH KOHTAKTa XMMHYECKH aKTHBHBIX BEIECTB B TEUCHHE TO/IA.

3.11.39. Bepostaoctr (Q; (01)) u (Q; (92)) BbumcHsior ananormano Beposithoctd (Q; (hy)) 1o
dopmyne (60), eciu peanuzaist COOBITHI §; M o 0OYCIIOBJIEHA TEXHOJIOTHYECKMMH YCAOBUIMU MM
MEpONPHUATUSIMU OPTAaHU3ALHOHHOTO XapaKTepa W BBIYHUCILSIIOT aHATOTHYHO BeposTtHocTH Q; (o) mo
(dopmyiie (43), ecitut 3T COOBITHS 3aBUCAT OT HAJISKHOCTH 000PYAOBAHUSL.

3.1.40. BepositHocTh (Q; (M3)) paccuMTHIBAIOT A ACHCTBYIOIIMX M CTPOSIIMXCS OOBEKTOB
ananorn4Ho BepostHocTH (Q; (h1)) mo popmyae (60).

3.2. Bepostnocts (Q; (B,]f )) TOro, 4TO BOCILIAMEHSIOLIASCS CIOCOOHOCTH MOSBHBILETOCS B i-M



3JIeMEHTE 00BEKTa N-TO YHEPreTUYECKOro (TEIUIOBOrO) MCTOYHHMKA JOCTATOYHA UIS 3a>KUTAHUS K-i
roprouelt cpeiibl, HaXOISAIecs B TOM AJIEMEHTE, OMPEENAETCSl SKCIEPUMEHTAILHO WM CPAaBHEHHUEM
MapaMeTpoB OSHEPreTHUECKOro (TEIIOBOr0) MCTOYHMKA C COOTBETCTBYIOIIMMHU —TOKa3aTeNs MU
MOKapHOM OMACHOCTU TOPIOYeH Cpebl.

3.2.1. Ecmu pammbie mis onpenenenns (Q; (BY)) orcyrerByior mwm nx pocrarounocts BeiseBacT
COMHEHHeE, TO 3HaueHHe BeposiTHOCTH (Q; (B,]f )) npuHEMarOT paBHBIM 1.

3.2.2. BepositrocTs (Q; ( B,/f )) IPUHUMAFOT PABHOM HYITIO B CIIEAYIONIUX CIyYasX:

€ClIM HMCTOYHHUK He CIOocOOEH Harpeth BellecTBO Bbimie 80% 3HAYEHHS TEMIEPATyphI
CaMOBOCIIJIAMEHEHHS BEIECTBA WM TEMIIEPATypPhl CAMOBO3TOPAHUS BEIIECTBA, MMEIONIETO CKIIOHHOCTh
K TEIUIOBOMY CaMOBO3TOPAHHUIO;

€CIIM DHEprHs, TMepeJaHHas TEIJIOBBIM HCTOYHMKOM TOpIOYeMy BellecTBy (mapo-, raso-,
MBUIEBO3YINHON cMecH) Hike 40% MUHUMAIbHOW SHEPTUHU 3aXKUTaHHS;

€CIT 332 BpeMsi OCTHIBAHUS TEIJIOBOTO HCTOYHHUKA OH HE CIMOCOOEH HAarpeTh TOPIOYHE BEIIECTBA
BBIIIIE TEMIIEPATYPhI BOCIUIAMEHEHNS;

€CJIn BpeMA BO3}:[CI710TBI/I}I TCIJIOBOTO MCTOYHHUKA MCEHBIIC CYMMBI IMCpUOJa HWHIAYKINU FOpIO‘-Ieﬁ
cpelbl M BpPEMEHHM HAarpeBa JIOKAIBHOTO O0beMa STOM Cpeasl OT HAyalbHOM TEMIEpaTypsl 10
TEMIIEPATYpPbI BOCIIJIAMCHCHUA.

3.3. JlaHHBIE O MOKapOOIIACHBIX MapaMeTpax UCTOYHUKOB 3a)KUTaHUs TIPUBEICHBI B pa3ll. 5.

34 HpI/I O6OCHOBaHI/II/I HCBO3MOKHOCTH pacye€Ta BEPOATHOCTHU MOABJICHUA UCTOYHUKA 3aKUTAHUS B
paccMaTpuBaeMOM 3JIEMEHTE OOBEKTa C YIeTOM KOHKPETHBIX YCIIOBUH €ro 3KCIUTyaTalluy JOMyCKaeTCs
BBIUUCIIATH 3TOT MapaMeTp o hopmyrie

_ —(t/7y.3)
O,(3)=1-e , (67)
r7ie T— BpeMsi paboThI i-r0 AIeMeHTa 00bEKTa 3a AaHATM3UPYEMbIi IEPUO/]] BPEMEHH, U,
T, =3,03- 104 Eé’z — cpenHee BpeMs paboThl i-r0 3jeMeHTa O00BEKTa A0 MOSBICHHUS OJHOTO

UCTOYHMKA 3axuranus, 4; (Ep — MUHUMaNbHAs dHEPTUs 3a)KUTAHUS TOPIOYEH cpenpl I-ro dIeMEeHTa
o0wekTa, JXK).

3.5. Ilpn HEOOXOAMMOCTH YUYHUTHIBAIOT U WHBIE COOBITHS, MPHBOAAIINE K ITOSIBICHUIO MCTOYHHKA
3aKHUTAHMA.

4. O6mue TpedoBaHMs K MPpOorpaMmMe c60pa u 00padoTKH CTATUCTUYECKUX JAHHBIX

4.]. TIporpamMmy c60pa CTaTHCTHYESCKUX JAHHBIX Pa3pabaThIBAIOT IS ICHCTBYIOIIIX, CTPOSIIIUXCS U
MPOEKTHUPYEMBIX OOBEKTOB Ha OCHOBE aHAJIM3a M0YKAPHOH OMACHOCTH IOMELIEHUH 1 TEXHOJIOIMYECKOTO
obopynoBaHus

4.2. AHanu3 1MoxapHoil OMacHOCTH MPOBOJST OTIEIBHO 10 KaXIOMY TEXHOJIOIHYECKOMY arrapary,
MOMEIICHUIO W 3aKaH4YMBAIOT pa3pabOTKOM CTPYKTYPHOM CXEeMBl NMPHYUHHO-CIEJCTBEHHOH CBS3U
M0)KapPOB3PHIBOOIIACHBIX COOBITHII, HEOOXOAMUMBIX M JOCTATOYHBIX Uil BO3HMKHOBEHHsS II0XKapa
(B3pBIBa) B 00BEKTE (aree — MOMAETh BO3HMKHOBEHHS Iokapa). OOIIUi BUA CTPYKTypHOH CXEMBI
BO3HMKHOBEHHS 110Kapa B 37[aHUH TI0Ka3aH Ha 4epT. 2.
4.3. Craructuueckue JaHHbIE O BPEMEHHM CYILIECTBOBAaHMS IOXKAPOB3PBIBOOIACHBIX COOBITHH Ha
JEUCTBYIOLIMX M CTPOSIIIMXCS OOBbEKTaX W BpeMEHH Oe30TKa3zHOil paboThl pa3MYHbIX H3JENUi
MPOEKTHUPYEMBIX OOBEKTOB COOMPAIOT TOJBKO MO COOBITHAM KOHEYHOT'O YPOBHS, IPHBEACHHBIM Ha
MO/ICTIM BOSHUKHOBEHUsI [10XKAapa, JUIsl KOTOPBIX B METOJIE OTCYTCTBYIOT aHAJIMTHYECKUE 3aBUCHMOCTH.
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4.4. Ha ocHOBaHMM MOJENM BO3HHKHOBEHHMS TMOXapa MO KaXJIOMy 3JEMEHTYy OObeKTa
pa3pabaTbiBatoT (OpMbI cOOpa CTAaTUCTUUECKOH HMHGOpPMAalMU O MPUYMHAX, pealn3alys KOTOPBIX
MOXET IPUBECTU K BO3HUKHOBEHHUIO MoKapa (B3pbIBa).

4.5. Cratuctudeckylo uH(popMmanuio, HEOOXOAMMYIO JUIS pacyera NapaMeTpoOB HaJEKHOCTH
Pa3NUYHbIX M3JEIHH, UCIOJb3YEMbIX B IPOSKTHOM pEIICHWH, COOMpaeT MPOEKTHAs OpraHu3alus Ha
JeUCTByIOIIMX 00BbekTax. [Ipu 3TOM Uit HaONrONEHUsI BBHIOMPAIOT M3AeNus, padoTalolue B MEPUO
HOpMaJ’IBHOﬁ OKCIUTyaTallii U B YCJIOBUAX, UJACHTHUYHBIX TEM, B KOTOPbLIX 6y}IeT OKCILUTYaTUPOBATHCA
MPOEKTHPYEMOE U3JIENHeE.

4.6. B xauecTBe HWCTOYHMKOB uH(popMamuu o0 pPabOTOCIIOCOOHOCTH TEXHOJIOIHYECKOTO
000pyI0BaHUs UCTIONB3YIOT:

JKypHaJIbl CTAapIICro MAallIMHUCTA,

CTapIIero annaparyuka;

Ha4daJIbHUKAa CMCHBI,

ydera npobera 000py10BaHHUS;

Je(peKTOB;

PEMOHTHBIC KapThI;

eXeMecCsUHbIe (eKEeKBapTaJIbHbIE) TEXHUUECKHE OTUETEHI,

OTYETHI PEMOHTHBIX CJ'Iy)K6;

rpaduK MIaHOBO-TIPEAYIIPEAUTEIBHBIX PEMOHTOB;

€XeMeCsIYHBIe OTYETHI 00 HCIOJIB30BAHUN 000y I0BAHUS;

CIIPABOYHBIC U TACTIOPTHBIC JAHHBIC O HAZIC)KHOCTHU pPa3JIMYHBIX 3JIEMECHTOB.

4.7. VcrounnkaMyd wWHGOpPMAIMKM O HAPYIIEHHH IPOTHUBOMOXKAPHOTO PEKUMa B IOMEIICHHAX,
HEUCIIPABHOCTHU CPEJICTB TYHICHUSA, CBA3U U CUTHAJIM3AIINU ABJISAIOTCA:

KHHUTa CITy)0bI 00BekTOBOM noxapHoi yactn MBJ[ CCCP;

KYpHQJI JOTIONTHHUTENBHBIX MEPONPHATHI 10 oOxpaHe 00bekTa (1T OOBEKTOB, OXpPaHAEMBIX
noxapHoi oxpanoit MBIl CCCP);

KypHaJI HaOJIOMEHHS 32 MPOTHUBOIIOKAPHBIM COCTOSIHHEM OOBEKTa (s 0OBEKTOB, OXPaHIEMBIX
noxapHoi oxpanoit MBIl CCCP);

KypHaJI OCMOTpa CKIQJOB, Jlaboparopuil M JAPYrUX IOMEIIEHHH Mepei HMX 3aKpbITHEM MO
OKOHYaHUH PabOTHI;

npennucanus ['ocynapctBeHHoTO TIoxkapHoro Haxzopa MBJI CCCP;

AKTBI MTOXKAPHO-TEXHUYCCKUX KOMMCCHI O MIPOBEPKE NPOTUBOIOXKAPHOTO COCTOAHUA OG'I)CKTOB;

aKThl O HapyLICHHM MPaBWI NOXKAapHOW 0e30MacHOCTH OpraHoB ['OCylapCTBEHHOTO MOXKapPHOTO
Hamzopa MBJ[ CCCP.



4.8. I1pu pazpadotke Gopm cOopa 1 06pabOTKN CTATUCTUYECKON HHPOPMALIUH UCTIONb3YIOT:

HACTaBJICHWE [0 OpraHu3aluM MpoQHIAKTHYECKOH paboThl Ha OOBEKTaX, OXpaHsIEMbIX
BOEHHM3MPOBaHHOH M NpogeccuoHaIbHOM noxxapHoi oxpansl MBI CCCP;

ycrtaB ciyx0bl moxkapHo oxpansl MBJ] CCCP;

(opmy, IpUBEICHHYIO B Ta0I. 4.

Tabnuma 4
Haumenosan AHanusupyemoe IlopsankoBblii [Hara u Bpems Oo0miee
ue coObITHE (PUYKHA) HOMEp Bpewmsi t; | Bpems (1)
anammupye | Hammenosa- | O603Hau | peanuzamnuu | oOHapy:ke | yCTpaHEHHs | CYIECTBO | paboThI I-ro
MOTO HHE eHne coObITHS HUA (BO3HUKHOB | BaHHSA JJIEMEHTa
3JIEMCHTA (npuuanHBl) | (BO3HHUKHO CHU) coObITHs | 00OBeKTa,
o0BeKTa BEHIS) MIPUYHHBL | TPUIHHBL MUH
TIPUYMHBI
Kommnpeccop |Pa3pymrenne f, 1 01.03.84 1.3.84 5 18-10*
TIEPBOTO Y3JI0B u 10-35 10-40
Kackaza JeTanen
MOPIITHEBOH 2 10.4.84 10.4.84 4
TPYIIITBI 15-17 15-21
3 21.5.84 21.5.84 5
12-54 12-59
4 17.12.84 | 17.12.84 3
01-12 01-15

4.9. Ha ocHOBaHMH COOpaHHBIX JAHHBIX BRIYHCIIIOT KO QuiueHT 6e3omacHoctu Ky B cieayronieit
MOCJIE/IOBATEILHOCTH.

4.9.1. BEIYUCTSIOT cpenHee BpeMsl CYIECTBOBAHMUS TI0KapOB3PHIBOOIIACHOTO COOBITHSA (Tg) (CpeaHee
BpeMs HaXOXIICHHS B 0TKa3e) 1o GpopMmylie

1 m
=" (68)
m =

IZie Tj — BpPeMsl CyIECTBOBAHHS i-I'0 II02KapOB3PLIBOONACHOTO COOBITUS, MHH;

M — oO11ee KOIN4ecTBO COOBITHH (M3aeNnuil);

j — TMOPSAKOBBIA HOMEp COOBITHS (M3EIHs).

49.2. Toueunyro ouenky jaucnepcun (Do)  cpemHero  BpeMeHHM — CYIIECTBOBAaHUS
MOKapOB3PBIBOONIACHOTO COOBITHS BBIYUCISIOT TIO (hopmyIie

1 m
Dy=—— Y (t, - 7). (69)
m—1 =

4.9.3. Cpennee kpajparnueckoe oTkioHeHne (O, ) TOUEUHOH OLEHKH CPEIHETO BPEMEHH

CyHIeCTBOBAHUA COOBITHS — To BBIYUCIIAIOT 110 (bOpMyJ'IC

1 m
GTO = DO = —IZ(TJ—TO)Z. (70)
m— =

4.9.4. N3 tabn. 5 BeIOMpaIOT 3HayeHHe KoddduuueHta ty B 3aBUCHMOCTH OT YMCIa CTeNeHei
cBoOoabl (M-1) pu noBeputesbpHol BepositHocTH =0,95.
Tabnuma 5

m—1 1 2 Or3 105 |Or6 1010( Or 11 no 20 20
ts 12,71 4,30 3,18 2,45 2,20 2,09

4.9.5. Koadpdurument 6e3zonacHoct (Ks) (k03)GHUIHEHT, YIUTHIBAIOMINA OTKIOHCHHE 3HAYCHHSI
napaMmeTpa Ty, BBIYHUCIEHHOTO 110 opmyJie (68), 0T ero HCTUHHOTO 3HAYEHHS) BHIYUCIISIOT U3 (DOPMYJIBI
0
Ks;=1+ ——, (71)
To



4.9.6. Ilpu peanuzanyy B TEUEHHE T0Ja TOJBKO OJHOTO COOBITHS KOI(PPHUIUEHT Oe301acHOCTH
NPUHAMAIOT PAaBHBIM €IUHUIIC.

5. OmnpegeneHue MOKAPOONACHBIX NAPAMETPOB TEILIOBBIX MCTOYHMKOB HHTEHCHBHOCTH
0TKAa30B 2JIeMeHTOB

5.1. IloxxapoonacHble MapaMeTphl TEIUIOBBIX HCTOYHHKOB

5.1.1. Paspso ammocgeprozo snexmpuvecmsa

5.L1L Hpsamoit yoap mornuu

OmnacHOCTh IIPSIMOTO yJapa MOJIHHM 3aKJIF0YaeTCsl B KOHTaKTe roproveill Cpejibl ¢ KaHaJIOM MOJIHUH,
Temrieparypa B koropoM pocturaet 30000°C mpu cuie Toka 200000 A 1 Bpemenu netictsus okoio 100
MKc. OT IpsIMOTO yJapa MOJHUM BOCIUIAMEHSIFOTCS] BCE TOPIOYHE CPEJIBI.

5.1.1.2. Bmopuunoe 6o30eticmsue MOIHUU

OnacHOCTh BTOPMYHOTO BO3JCHCTBHSI MOJIHMM 3aKJIIOYAETCsl B HCKPOBBIX pa3psiax, BO3HUKAIOIINX
B pe3yJibTaTe MHAYKIHMOHHOTO U JIEKTPOMAarHUTHOTO BO3/AEHCTBUS aTMOC(EPHOTO 3JIEKTpUUECTBA Ha
MPOU3BOJICTBEHHOE 00OpYyJOBaHHE, TPYOONPOBOABI W CTPOMUTENbHBIE KOHCTPYKLIUH. OHEpPrus
uckpoBoro paspsna npesbimraer 250 MK M gocraTouHa IS BOCIUIAMEHEHMs] TOPIOYMX BELIECTB C
MHHUMAaJIBbHOW 9Hepruei 3axxuranus 10 0,25 /Ix.

5.1.1.3. 3anoc évicokoeo nomenyuana

3aHOC BBICOKOTO IIOTEHIMANa B 3[aHHE IMPOHMCXOIUT [0 METAUIMYECKUM KOMMYHHKAIMSAM He
TOJBKO TPH HX MpPSIMOM MOPQKEHHH MOJIHHEH, HO W IIPH PACIHOJIOKEHUH KOMMYHUKALlMid B
HEMOCPEICTBEHHON OJIM30CTH OT MOJIHMEOTBoja. [Ipu cobmoneHnn 0e30NacHBIX PacCTOSHUNA MEXIY
MOJIHUEOTBOJIAaMH Y KOMMYHHUKALIUSIMU SHEPIHsl BO3MOXKHBIX HCKPOBBIX Pa3psiIOB JOCTUIAeT 3HAYCHHIA
100 /I u Gosee, TO €CTh AOCTATOYHA ISl BOCIUIAMEHEHHUS BCEX TOPIOYMX BELIECTB.

5.1.2. Dnexkmpuueckas uckpa (Oyea)

5.1.2.1. Tepmuuecxoe Oeticmsue moxkog KOPOMKO20 3aMbIKAHUSL

Temnepatypy nposoanuka (i), °C, HarpeBaeéMoOro TOKOM KOPOTKOI'O 3aMBIKAHMS, BBIYMCIIAIOT II0
hopmyie
+ 133 : R : TK'.S

Cnpmnp

t,, =t

np H > (72)
rze t, — HavaimbHas TeMIepaTypa NpoBoAHNKa, °C;

lx; — TOK KOPOTKOT'O 3aMbIKaHuUs, A;

R — comporuBnenne npoBoaanKa, OM;

T3 — BPEMsI KOPOTKOT'O 3aMBIKaHHSI, C;

C,p — TEIIOEMKOCTh NPOBOJJHUKA, I[)K-Kr'l-K'l;

My, — Macca MPOBOJHMKA, KT.

BocmiamensemMocTs kabens W NPOBOJHHWKA C M30JIALMEH 3aBHCHUT OT 3HAUCHMS KPAaTHOCTH TOKa
KOPOTKOTO 3aMBIKaHHSA | ;, T. €. OT 3HAUCHMS OTHOMIEHUS |, K JIMTENBHO AOIyCTUMOMY TOKY KaOews
wii npoBoxa. Ecnm 3ta xpatHOCTH Oonbmie 2,5, HO MeHbine 18 mms kxabems m 21 i mpoBomda, TO
MPOUCXOUT BOCITIAMEHEHHE TTOJMBUHIIXJIOPHIHOW 30N,

5.1.2.2. Dnexmpuueckue uckpwvl (Kaniu memania)

OJNeKkTpuueckue  HCKpHl (KAl  MeTayuia) o0pa3yloTcss IpH  KOPOTKOM — 3aMbIKaHUH
3JIEKTPOIIPOBOAKH, 3JIEKTPOCBAPKE W MPH IUIABJICHUH 3JIEKTPOJIOB JICKTPHUECKUX JIAMIT HaKaJIMBaHUS
obero Ha3HaueHUs. Pa3mep Karens MeTaia Ipyu 3TOM JOCTUTAeT 3 MM (IIpH HOTOJIOYHOM cBapke —
4 mm). IIpn KOPOTKOM 3aMBIKAaHHU W 3JIEKTPOCBAPKE YACTHUIIBI BBIJIETAIOT BO BCEX HANPABICHUAX, U UX
ckopocTh He mpesbimaet 10 u 4 m-c™ cooTBeTcTBeHHO. TeMreparypa Kareib 3aBHCHT OT BHIA METAIlIa
W paBHa TeMIleparype IUiaBieHus. Temieparypa Kameib allOMHHHUS IIPU KOPOTKOM 3aMbIKaHHU
mocturaer 2500 °C, Temmeparypa CBapOYHBIX YaCTHI[ W HHUKEJIEBBIX YaCTHI[ JIAMI HaKaJTABaHUS
nocruraetr 2100 °C. Pazmep kamens npH peske MeTaima gocturaer 15—26 mm, ckopocts — 1 mct
temrniepatypa 1500 °C. Temneparypa nyru npu cBapke u peske mocturaer 4000 °C, mostomy ayra
SBJIIE€TCS NICTOYHUKOM 3aKHTaHUs BCEX TOPIOYMX BELIECTB.

30Ha pasnera 4acTUI] NPH KOPOTKOM 3aMBIKAaHMM 3aBHCUT OT BBICOTBHI PACIOJIOKEHHUS NPOBOJA,
HayallbHOW CKOPOCTH II0JIeTa YacTHIl, yIja BbUICTa M HOCHT BEPOSTHOCTHBIH Xapakrtep. [Ipu BbIcoTe
pacnionoxxenust mpoBoja 10 M BeposSTHOCTh MoONanaHus yacTul Ha paccrosaue 9 m cocrasisier 0,06;
™M—0,45 u 5 m—0,92; npu BBICOTE PACHONOXKECHUS 3 M BEPOATHOCTH IONAJAHHWS YaCTHUI[ Ha
paccrosiane 8 m cocrasiser 0,01, 6 M — 0,29 u 4 m— 0,96, a npu BeicoTe 1 M BeposATHOCTH paziera
yactul Ha 6 Mm— 0,06, 5mM — 0,24, 4 M — 0,66 1 3 m — 0,99.

KonmuecTBO TEmnoTsl, KOTOpOE Karulsi MeTajlla CHOCOOHA OTJaTh TOPIOYeH Cpese NMpH OCTHIBAHUH
JIO TEMIIEpATYpPhI €¢ CaMOBOCIIAMEHEHHSI, PACCYUTBIBAIOT CJIEIYIOIINM CIIOCOOOM.



CpE/IHIO CKOPOCTH IOJIeTa KAILTH METAIa IPH CBOGOIHOM MAiCHHUH (®), M-C, BBIYHCISIOT [0
thopmye
o, =0,5,2gH, (73)

-1
rae g=9,8l m-c™ — yckopeHue CBOOOIHOTO MaICHUS,
H — BbICOTa MajeHHs, M.
3
O6bem kamu Metaiuia (V,), M°, BBIYUCISIOT IO (hopMyIie

nd;

Vv, = =0,524d}, (74)

rje dy — AuameTp Karid, M.
Maccy karim (M), KT, BRIYUCISAIOT M0 Gopmyie
m, =Vipy, (75)
rJie p — IUIOTHOCTh METala, KI-M™.
B 3aBUCHMOCTH OT MPOJOJKHTEILHOCTH TOJIETA KAIUTH BO3MOXKHBI TPH €€ COCTOSIHUS: JKUJKOC,
KPHUCTAIUIM3aLUH, TBEPIOE.
Bpewmst mosteTa Karum B pacIIaBIeHHOM (3KHIKOM) COCTOSTHHH (Tp), €, PACCUUTHIBAIOT 110 GopMyIIe

r,,:cp L i (76)
a- Sk Tng - TO
rae C, — yzaenbHas TEIUNIOEMKOCTh PaciliaBa METana, Z[)Kq(lK'l;
My — Macca Karuiu, KT
S=0,785 d ,f — IUIOIIA/b TOBEPXHOCTH KaIlIH, M2
Ty, T., — TemmepaTypa Kaluld B Hadaje IoJieTa M TEMIleparypa IUIaBJICHUS MeTalia

COOTBETCTBEHHO, K;
Ty — TemmepaTypa oKpyKatouieit cpeanl (Bo3ayxa), K;
o — KO3 PUIUEHT TeTyiooTaauH, BT, M2 KL
Koa¢duimeHT TerooTaauu onpeiessfoT B CIeAYIONIei OCIeI0BaTeIbHOCTH:
a) BBIYUCIIIOT YuciIo PeiiHonbaca o popmyie
Re= 2k i a7
v
rae dy — auaMerp Karmid M;
v =15,1-10° — koodurmenT KnHeMaTHIECKOiT BA3KOCTH Bo3ayxa rpH Temmepatype 20°C, m2-¢™.
0) BeUHCIIOT KpuTepwii Hyccenpra o ¢popmyite

N, =0,62Re"’, (78)
B) BRIYHCIAIOT K03 (QHUITHEHT TerutooTAaqH 1o hopmyIie
Nuh
a=""8 (79)
dy

- B
rae hp=22-10° — kos(durment TeronpooaHocTH Bo3ayxa, Br-m™ -K™,
Ecmu 1<1,, TO KOHEUHYIO TEMIIEPaTypy KaIlIi ONPEAeNAIoT o hopMylie
o- Sk
TKOH:T0+(TH —TO)'GXP (_ 'T)' (80)
Cp * mk
Bpems monera Kamid, B TEYEHHE KOTOPOrO NPOHCXOIMT €€ KPUCTAUIM3ALMS, ONPEIENSIOT I10
thopmye
mk * CKP
‘CKp = )
a'Sk '(Tn:l _TO)
1
rae Cy, — yAenbHas TEIIoTa KpUCTaIM3aluy MeTana, JHK-Kr.
Ecnu 1,<t<(Tp+1y), TO KOHEYHYIO TEMIIEPATYpy Kalld ONpeensioT no hopmyne

TK()H = TnJ' (82)

Ecmn ©>(1,+1,), TO KOHEUHYI0 TEMIIEpaTypy Kallld B TBEPIOM COCTOSHHM OINPEAENIAIOT IO
dbopmyie

(81)

o - S k
TK0H=T0+(Tnﬂ_TO)'exp - 'I:T—(TP-F‘CKP)], (83)
Ck -m k
rae C, — yaenbHas TeII0OeMKOCTh MeTaiia, [k kr LK
Kommaecto Terma (W), Ik, oTmaBaeMoe Kamiieii MeTayia TBEPIOMY WM YKHIKOMY TOploYeMy



Matepuaiy, Ha KOTOpLIﬁ OHa I11011aJia, BBIYUCIIAIOT 110 (bopMyne

W:Vk‘pk'ck‘(TKon_Tcs)'Kr (84)
rae T, — TeMIlepaTypa caMOBOCILIAMEHEHUs TOproYero Marepuana, K;
K — xoa(dduuuneHt, paBHbIA OTHOLIEHUIO TEIUId, OTAAHHOIO I'OPHOYEMY BELIECTBY, K JHEPTHH,

3aMaceHHON B KaIule.

Ecmu oTcyTcTBYeT BO3MOXKHOCTE ompezenerns kKodddumuenta K, To npuanMaior K=1.

Bonee crtporoe ompenencHne KOHEYHON TEMIIEpaTyphl KAl MOXKET OBITh IPOBEACHO MPH ydeTe
3aBUCHMOCTH KO3(GHUIHEHTA TEIUIOOTIAYHN OT TEMIIEPATYPEI.

5.1.2.3. Onexmpuueckue namnvl HAKAIUBAHUS 00UIE20 HAZHAYEHUS

[ToxapHasi ONaCHOCTh CBETHIBHUKOB OOYCIIOBIEHA BO3MOXHOCTHIO KOHTAKTa TOPIOYEH CPEmbl C
KOJIOOW 3JIEKTPUYECKON JIaMITbl HaKalWBaHWs, HAIPETON BBIMIC TEMIEPATyphl CaMOBOCIUIAMEHEHHMS
roproueil cpempl. TemmepaTypa HarpeBa KOJIOBI 3JICKTPHUECKOW JIAMIOYKH 3aBHCHT OT MOIIHOCTH
JIaMIIBI, €€ Pa3MEPOB U PACIIONOKEHHS B IPOCTPAHCTBE. 3aBUCHMOCTh MaKCHMAJIbHOM TEMIIEpaTypsl Ha
KOJIO€ TOPU30HTAIBHO PACIIOI0)KEHHON JIAMITBI OT €€ MOIITHOCTH M BPEMEHH IPUBEICHA HA YepT. 3.
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5.1.2.4. Hckpvl cmamuuecko2o s1eKkmpuyecmed

Ouepruto  uckpsl (W,), Ik, cnocoOHOW BO3HHMKHYTH IIOJ JEWCTBUEM HAIPSHKCHUS MEXIY
TUIACTUHOW M KaKUM-JMOO 3a3eMJICHHBIM IPEIMETOM, BBIYMCISIOT 110 3aMaceHHOW KOHIEHCATOPOM
9HEpruu u3 HopMyIIbl

W, =0,5CU?, (85)

rae C — eMKOCTh KOHJIeHcaTopa, D;

U — nampspkenwne, B.

Pa3HOCTP TOTEHNIMAIOB MEXIy 3apsHKCHHBIM TEJIOM M 3eMIIEH H3MEpSIOT JJEeKTPOMETPaMHU B
peabHBIX YCIOBUIX IPOU3BOCTBA.
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Ecmu W, >0,4 W,,, ( W,,,, — MHHHUMaJbHAs HEPTUSA 3KUTAHUSI CPEIBI), TO MCKPY CTATHYECKOTO
3JIEKTPUYECTBA PACCMATPHUBAIOT KaK HCTOUHHK 3aKUTAHHS.

PeanbHyl0 ONACHOCTH MpEICTAaBISCT “KOHTAKTHAs OIIEKTPH3aLMs IO, paboTalomux ¢
JBIDKYLTUMUCS TUAJICKTPHUSCKIMU MaTepuanamu. IIpu cOmpUKOCHOBEHMH YelloBeKa C 3a3eMIICHHBIM
MpeIMETOM BO3HHMKAIOT MCKpPBI ¢ 9Hepruei ot 2,5 no 7,5 M/Ix. 3aBUCUMOCTb SHEPTHHU AIIEKTPUIECKOTO
pa3psjia ¢ Tena yesioBeKa U OT IMOTEHIHajIa 3apsSA0B CTaTHYECKOT0 3JICKTPUYECTBa [T0Ka3aHa Ha 4epT. 4.

5.1.3. Mexanuueckue (ppuxyuonuvie) uckpol (UCKpbL 0m y0apa u mpenust)

Pa3zmepsl uCKp ylapa W TpeHHs, KOTOpbIE MPEICTAaBISIIOT COOOM pacKaleHHYI 1O CBEYEHHs
YaCcTMYKy MeTaJUla WM KaMHs, oObl4HO He mpeBbimiatoT 0,5 MM, a ux TemmepaTypa HaxoauTcsi B
mpejenax TeMIlepaTypsl IUIaBICHUS MeTaa. TemmepaTypa HCKp, 0OpasyloIIMXcs IpHU COYAApeHUHU
METaJUIOB, CIIOCOOHBIX BCTYNaThb B XUMHUYECKOE B3aUMOJICHCTBHE IpPYr C JPYrOM C BBIJEJICHUEM
3HAYUTENBHOTO KOJMYECTBAa TEIUIa, MOXET IPEBBINIaTh TeMIEpaTypy IUIaBICHUS U II0ITOMY €€
OTIPENIeNAIOT 3KCIIEPUMEHTAIBHO UIIH PACUETOM.

KosmdecTBO TemIoOTH, OTAaBaeMOe HCKPOH MpPH OXJIAXXICHWH OT HadaJbHOM Temmepartypsl t, 1o
TEeMIEpaTyphl CaMOBOCIUIAMEHEHHUsI Toproded cpensl t., BeUHCIAOT HO Qopmyne (84), a Bpewms
OCTBIBaHUS T — CIIEIYIOIUM 00pa3oM.

OtHoueHre Temreparyp (®,) BEIUUCIAIOT M0 hopmyiie

e = il
n— f ¢ > (86)
H 6
rae t, — temmneparypa Bozayxa, °C.
Kos(durment rermooraaun (), Br-mK ™, Beraucisior mo popmyre

o =188\w,, (87)

-1
Tae W, — CKOPOCTb I10JI€TAa UCKPBI, M-C ~.

CkopocTb HCKpbI (W,), oOpasyromencss npy yaape CBOOOJHO Ma/JAIOIIEro Tena, BBIYUCISIOT IO

thopmye
w, = [2gH , (88)

a MU yz1ape O Bpalllaroueecs TeJIo o Gpopmyiie
w, =2m-n-R, (89)
rje N — 4yacroTa BpallleHus,, c’l;

R — pagmyc Bpamaromerocs Tena, M.

CkopocTh MojieTa HCKp, 00pa3ylomuxcsi nmpu paboTe ¢ yAapHbIM HHCTPYMEHTOM, NMPUHHMAIOT
paBHO#i 16 M-c™, a ¢ BBICEKAaeMbIX IPH X0166€ B 0OYBH, OAGUTON METAUIHYECKUMH HAGOHKAMH HITH
rBo3amu, 12 m-c™.

Kpurepwnii buo Beraucisror mo gopmymne

5, = &4 (90)
A

u

rae d, — JTuamMeTp WCKpHI, M;
Ay — KOI()OHUIMEHT TEIUIONPOBOJHOCTH METAIIA MCKPHI IIPU TEMIIEPAType CaMOBOCIUIAMECHEHHMS



roprouero semtectsa (i), Brm K™
Ilo 3HaYCHUSIM OTHOCHTENBHON H30BITOUHOH Temmeparypbl 0, ¥ KpuTepus B ONPEIeNsioT I0
rpaduxy (uept. 5) kputepuii Dypee.
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JTMTEeThHOCTh OCTHIBAHUS YaCTHUIIBI METaIA (T), C, BEIYUCIAIOT 10 GopMyJIe
F
= diCupys (91)

u
rae Fo — xputepnii @ypsbe;

C,, — TEIUIOEMKOCTh METaJlIa UCKPHI NIPH TEMIIEpaType CaMOBOCIITIAMEHEHHSI TOPIOYETro BEIIECTBa,
I[)K-Kr'l-K'l;

Py — IUIOTHOCTh METajla MCKPHI IPH TEMIIepaType CaMOBOCILIAMEHEHHsS TOPIOYEero BElIeCTBa,
KM,

[Ipy HaMMUUM SKCHEPHMEHTAIBHBIX JaHHBIX O IOPKUTAIOMIEH CIOCOOHOCTH (PUKIMOHHBIX HCKD
BBIBOJl 00 MX OMACHOCTH Ul aHAIM3UPYEMOH TOpIOYeil cpenpl AOIyCKAeTcs AenaTh Oe3 MPOBEACHMS
pacdeToB.

5.1.4. Omkpwimoe niamsa u uckpel dgueameneii (neyeii)

[loxapHast OMacHOCTh ITAMEHHM OOYCIIOBIEHa WHTEHCHBHOCTBIO TEIUIOBOTO  BO3ACHCTBUS
(MIOTHOCTBIO ~ TEIUIOBOTO  MOTOKA),  IUIOHIAZbIO  BO3ACHCTBUS,  OpHEHTanued  (B3aUMHBIM
pacIoNoXeHNeM), TIEPHOIMYHOCTRIO0 M BpEMEHEM €T0 BO3/ICHCTBHA Ha Topioune BemiecTa. [lnoTHOCTE
TEIUIOBOTO TOTOKa MU(PYy3NOHHBIX IUTaMeH (CITUYKH, CBEYH, ra30BOH ropenkw) coctaBimser 18—40
kBr-mM?, a Npe/IBapUTEIIbHO MepeMenianHbIX (TasulbHbIe JIaMITbl, Ta30Bble ropeiku) 60—140 kBr-m? B
Tabn. 6 TpHBEAEHBI TEMIlEpaTypHble W BPEMEHHBIE XapaKTEPUCTHKUH HEKOTOPBIX IUIaMEH H
MaJIOKaJIOPUHHBIX HCTOYHUKOB TEIlIa.

Tabnuma 6
HammeHoBaHue ropsiero BeniecTna (M31eIus) uin Temneparypa iamenu | Bpewms ropenus
1105KapOOIIaCHOM Ollepalu (tienus win Harpesa), °C | (TiueHwus), MuH

JlerkoBocIuIaMEHSIOIMECs ¥ TOPIOUUE KUAKOCTH 880 —
JpeBecuHa 1 JeconuIoMaTepHaIbl 1000 —
[pupoHbIe U CKMKEHHBIE Ta3bl 1200 —
l'azoBas cBapka meramia 3150 —
l'a3oBas peska MeTamia 1350 —
Tneromas nanupoca 320—410 2—25
Tnetomras curapera 420—460 26—30
Topsimas cnuuka 600—640 0,33

OTKpbITOE IJIaMsl ONACHO HE TOJIBKO IPU HEMOCPEACTBEHHOM KOHTAaKTe C FOproYed cpeaod, HO U
2
npu ee 00aydeHun. MHTeHCMBHOCTE 001yuenus (), BT-M“, BBIUMCIAIOT 110 hopmyJie

4 4
T T
¢ c8
21 _ Q1 92
np 100 10 (Plcij ( )

g, =57¢

rae 5,7 — ko3 durreHT u3mydeHns: abCOIITHO YSPHOTO Tena, Br-m2K*;
€qp — NPUBEJICHHAS CTETIEHb YEPHOTHI CUCTEMBI



€=+ 1] (93)
€y €4

€y — CTCICHb YepHOTHI hakea (Ipu ropeHun nepesa pasHa 0,7, Hedrenpoxykros 0,85);

€, — CTEIEHb YEPHOTHI 00 Iy4aeMOro BelecTBa MPUHUMAIOT 110 CPAaBOYHON JINTEPaATYpE;

Ty, — Temnepatypa ¢dakena niaameny, K,

T., — TeMmueparypa roprouero BeuecTsa, K;

Q19— K03QULHEHT 00y4EeHHOCTH MEX Ty H3ITydarollel n 00ydaeMoi MOBEPXHOCTAMM.

KpuTtrnueckne 3HaYeHHs WHTCHCHBHOCTH OOJY4YEHHs B 3aBHCHMOCTH OT BPEMEHH OOIyd4eHHS I
HEKOTOPBIX BEUICCTB IPUBEICHBI B Ta0I. 7.

INoxapHasi OIMaCHOCTH MCKp IEYHBIX TPYO, KOTENBHBIX, TPYO MapoBO30B M TEIUIOBO30B, a TAKKE
JOPYTUX MAIlUH, KOCTPOB, B 3HAYMTEIBHOH CTEICHU ONPENENAeTCS MX PasMepoM M TeMIEpaTypoil.
YCcTaHOBIIEHO, YTO MUCKpa AWAMETPOM 2 MM II0KapooIlacHa, ecii UMeeT TeMmnepaTypy okoino 1000°C,
muamerpoMm 3 MM—3800 °C, mnamerpom 5 mMm—600 °C.

Termnoconepkanue W BpeMsl OCTBIBAHHMS HCKPHI 10 OE30IIaCHOCTH TEMIICPaTyphbl BEIYHUCISIOT I10
dopmynam (76 u 91). IIpu 3ToM AHAMETP UCKPHI MPHHUMAIOT 3 MM, a CKOPOCTb TIOJIETa UCKPBI (M),
M-C™, BBIYHCIAIOT 110 (hopMyIre

®, =~0,50> +5H, (94)

-1,
rlie M, — CKOPOCTh BETpa, M-C
H — BBIcOTa TPYOHI, M.

Tabmuma 7
Marepuan MuHuMansHasi ”HTEHCUBHOCTD O0TyUYeHHs, BT~M'2,
MIPY TPOIOJDKUTEILHOCTH O0JTyUCHH S, MUH
3 5 15
JlpeBecuHa (cOCHa BIaXHOCTHIO 12%) 18800 16900 13900
JIpeBeCHO-CTPY)KEUHAsT IUIUTAa IUIOTHOCTBIO 13900 11900 8300
417 kr-m™

Top¢ OpukeTHBIH 31500 24400 13200
Topd xyckoBoit 16600 14350 9800
XJI0ITOK-BOJIOKHO 11000 9700 7500
CIIOUCTBIH IJIaCTHK 21600 19100 15400
CTeKIOMIaCTUK 19400 18600 17400
[epramun 22000 19750 17400
Pe3una 22600 19200 14800
VYroinb — 35000 35000

5.1.5. Haepeg sewyecms, omoenvubix Y3108 U NOBEPXHOCMEL MEXHOI02U4eCcK020 000pY008aUsl
TemrmepaTypy HarpeBa 3JEKTPOIPOBOA MPHU BO3HUKHOBEHHH meperpy3kd (t,), °C, BRIUHCISAIOT 110
hopmye
I 2
L

Ly =1 + t.’)lC.H - th.H )7 (95)

olc Ccp.H
oon
rue t,, — HOpMaTHBHasl TEMIIEPATypa CPEbl AJId NPOKIaAKU IPOBOAA, IPUHUMAETCS B COOTBETCTBUH
C MpaBWJIaMH 3JIEKTPOOOOPYI0BAHMS, YTBEPKACHHBIMH 1 0caHeproHaazopom, °C;
| — daxTuyeckuii TOK B IPOBOJHUKE, A;
txy — HOpMaTUBHasl TEMIIepaTypa KUIIbI AIEKTponposoaa, °C;
| ,on — JIOIIYCTUMBIH TOK B ITPOBOAHUKE, A.
TemnepaTypa raza npu C:KaTHUA B KOMIIPECCOpe U OTCYTCTBUH ero oxnaxaeHus (7;), K, Beraucisor
1o gopmyie
(k=1)/k
_ K
r Kk T n’ ’ (96)
PH
rae T, — TeMmeparypa rasa B Hauane cxatus, K;
2.
P., P, — naBneHue ra3a B KOHIIE U HadaJie COKaTHs, KT*M
k — nokasarenp aguabarsr (pasen 1,67 u 1,4 COOTBETCTBEHHO /ISl OIHO- U IByXaTOMHBIX Ta30B).



I[J'If[ MHOI'OQTOMHBIX I'a30B IIOKa3aTcJib aﬂI/IaGaTLI BBIYUCIIAKOT I1O Q)opMyne

k=C,/C,, (97)

rae C,, C, — u300apHas ¥ M30XOPHas yJelbHbIE MACCOBBIE TEMJIOEMKOCTH Ia30B, Z[>K~Kr'1~K'1.
Temmeparypy HarpeBa JIEKTPHYCCKUX KOHTAKTOB MPU BOSHUKHOBEHHH MOBBIILICHHBIX MTEPEXOTHBIX
comnpotusieHn# (1), °C, BBIUUCIAIOT IO popMyIe

T
P -

t. . =t l—e ™ | (98)

+ —
H.K
» SOL05W

rae t,, — Temmeparypa cpengt, °C;

T — BpeMs, C;

T, — MOCTOSIHHAS BPEMCHH HarpeBa KOHTAKTOB, C;

P — snexTpuueckas MOIIHOCTD, BBIICISIONIAsICS B KOHTAKTHBIX IIepexonax, BT;

S — 1uTomaAk MOBEPXHOCTH TEIFIOOOMEHA, M7

Ology — OO KO3(PPHUIIHEHT TETUIOOTAAYH, BrmZK?1,

Jlo MakCUMaIbHOM TEMIIEPATyphbl KOHTAKTBI HATPEBAIOTCS 38 BPEMsI

T ~517,. (99)

DNEKTPUUECKYI0 MOIIHOCTh (P), BBLAENSIONIYIOCS B KOHTAaKTHBIX TEpeXoJaX BBIYUCISAIOT IO

dhopmyie

Pzz.ZU,., (100)
i=1

rae | — Tok B cetH, A;

U; — majieHne HalpsDKEHHs B i-if KOHTAKTHOM MMape B 3JIEKTPHYECKOM KOHTaKTe, B;

1 — KOJIMYECTBO KOHTAKTHBIX I1ap B KOHTAKTE.

3HayeHue NaJieHus HaNpsHKeHUH Ha KOHTaKTHBIX mapax U; mmst metasneil U3 HeKOTOPHIX MaTepHaloB
NpUBEJCHBI B Ta0. 8.

Tabmuma 8
HanmenoBanue | Amomunuit | I'papur | JlatyHs Mens Cranp
MaTepHuaa
AmoMuUHUI 0,28
I'padur 3,0 3,0
Jlatyns 0,63 2,4 0,54
Menp 0,65 3,0 0,60 0,65
Cranb 1,4 1,6 2,1 3,0 2,5

Koa¢pduuueHt TemnooOMeHa BBIYMCISIOT B 3aBUCUMOCTH OT TEMIIEPAaTypbl KOHTaKTOB IO

dbopmymam:
& o5 =407 32, — 1, €cm t,, <60 °C; (101)
Oy =11,63 70205 | ecnu 1, >60 °C. (102)
TToCTOsHHYI0 BPEMEHU HArPEBa KOHTAKTOB BHIYMCISIOT 110 (hOpMyJIe
C
A (103)
So o6y

rae C — ynenbpHasi MaccoBasi TEIIOEMKOCTh MeTaJljla KOHTaKTOB, J[XK Kr '1~K'1;

M — Macca KOHTaKTOB KT.

Pacuer t, mpoBoasT B ciedyroliel mnocienoBareabHOCTH. st 3agaHHOW Temmneparypsl i
BBIYHCIISAIOT Oy U C, @ 3arem 1o dopmyie (98) Boruucisiior t, . Eciu BeIOpaHHOE M BBIYHCIEHHOE
3HA4YeHUA 1, OTIHUaroTCs Ooee yeM Ha 5%, To BBIYHCICHAE HEOOXOIMMO MTOBTOPUTD.

Temneparypy NOAMMUITHUKA CKOJIBXEHUS IIPU OTCYTCTBUM CMa3KU U MPUHYIUTEIBHOTO OXJIAXKICHUS
(te), °C, BBIUMCISIOT IO hOpMYIIE

T

a T,
tn.c = tcp + .S (1 —e )a (]_04)



rue t,, — Temneparypa cpenpl, °C;
0=0,44 fNdn — ko3¢ durmenT mormHOCTH, BT;
f— ko3 unmeHT TPEHHS CKONTBKEHHS;
N — cuua, JelicTBYOIIAs HA TTOIMITHUK, KT
d — nuamerp 1mwna Bana, M;
1 — 4acToTa BpallCHHs Bala, MuH
S — mTomank MOBEPXHOCTH TEIIO00MEHA (TIOBEPXHOCTD MOIIUITHAKA, OMBIBaeMasi BO3IYXOM), Mz;
T — BpeMs pabOThI HOIIUITHUKA, C;

mC

T n= S — INOCTOsIHHAasg BPEMCHU HArpeBa noAIIUITHUKA, C;
a 06w Pm
m — Mmacca IIOAIIUITHUKA, KT.
Bpems HarpeBa NMOUIMIHKKE (T), C, 10 33IaHHON TEMIIEPATYPbI BEIYMCIIAIOT 110 (POpMYJIe

(04
oﬁmS(tn.c B tcp )

[IpakTuuecku mpu T = 51, TeMmIeparypa MNOJIIMIIHAKA JOCTUTaeT MaKCUMAaIbHOTO 3HAYCHHS,
BBIUUCIIIEMOTO TI0 (hopMyIie

T=7T nln (105)

a—aoa

t  ~t +

max cp .
obu (106)

B dopmynax (106, 107, 108) k03¢hGHIHESHT TEMI000OMEHA Olyg,, BEIMUCIAIOT 1O popmyiaam (101 wmu
102).

[NocnenoBaTenbHOCT pacyeTa TEMIepaTyphbl IONIIHMITHAKA AHAJIOTWYHA pacdyeTy TeMIIepaTyphl
HarpeBa KOHTAaKTOB.

5.1.6. Hazepes geujecms npu camososzopanuu

MUHHMaJIBHYIO TEMIIepaTypy Cpenbl, NMpU KOTOPOW IPOUCXOAUT TEIUIOBOS CAaMOBO3TOPaHHE,
BBIYUCIIAIOT U3 BBIPAKCHHUS

Igt. =A +n_IgS,
gt =A,+n,lg (107)
a BpeMH HarpeBaHI/Iﬂ BeIIeCTBa 10 MOMEHTaA CaMOBO3r0paHI/I${ nu3 BLIpa)KeHI/Iﬂ
lgt, =—— (4, —lgt,), (108)
ng

rae t. — remneparypa okpysxatouei cpensl, °C;
T, — BpeMsI Harpesa, d;
Ay, A, Np, Ny — SMIIUPUYECKHE KOHCTAHTHI;
S — yzenmbHas TOBEPXHOCTB Te, M .
SZEZZ(LLJ} (109)
vV I b h
rie F — nosnHast Hapy)KHAst [TOBEPXHOCTH TeJa, M

V — 00neM Tena, M3;

I, b, h — pasmepbl Tema BIONB COOTBETCTBYIONIEH KOOPAMHATHOW OCH, M; HampHMEp, IS
OPSIMOYTOJIFHOTO Mapasuiesenunesna, |— miuna, b — mmpuna, h — Beicota; mis wumuapa: 1=b=D, h
—BbIcoTa; Juist mapa: |I=b=h=D u 1. 1.

5.2. IHTEeHCUBHOCTH OTKa30B 3JIEMCHTOB 000y 10BaHUs, IPUOOPOB U aIapaToB

3aBHCHMOCTh HHTCHCHBHOCTH TOBPESXKICHHI 00OpYHIOBaHMS, MNPHBOIIIMX K B3PBIBY, OT
B3PBIBOONIACHON KOHIIEHTPAIUH JJIsI TPOU3BOCTBA AWBHHIIIA, METAHA, ITHICHA U aMMHaKa MPHBEICHA
Ha 4epr. 6.
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— — — cpeJHHe 3HAUYCHHS

1 — ¢manupr; 2 — 3aaBWKKH; 3 — CKpyOepsl; 4 — ocymmTeNnH;
5 — KoHneHcaropsl; 6 — eMKocTH; 7 — TpYOBI

Yepr. 6

VHTCHCUBHOCTh OTKA30B PAa3lIMYHBIX 3JEMEHTOB TEXHOJOTHMYECCKHX alllapaTOB M 3allUTHBIX
YCTPOHCTB ompenenstor no Taou. 9, 10.

Tabimma 9
NHTEeHCMBHOCTH 0TKA3a 3JIeMEHTOB
VHTeHCHBHOCTD 0TKa30B (A-106).4™
HaumenoBanue snemeHTa Hwxuuii npepen Cpennee Bepxunit
3HAYCHHE mpeen
MexaHnyeckue 3JeMEeHThI
T'unb3sl 0,02 0,045 0,08
Juddepennnainst 0,012 1,00 1,58




3a)KHUMBI
Konbua nepemMeHHOr0 ceueHus
Kopo0Oxku koneH49aToro Bajia
Kopo0Oku nepenau:
COEMHUTEbHBIE
CEKTOPHEBIE
CKOpPOCTHBIE
Kopmyca
MydTsr:
CLeTIIICHUs
CKOJIBKEHUS
Orpanuuurenu
OrpaHU4UTEeNbHBIE CMEHHBIE KOJIbIIA
IIpotuBoBeECH:
Gonbiine
Mainsle
[Ipyxunbl
ITpuBonsr:
CO IIKMBOM
JIOTIOTHUTENIBHOTO CepPBOMEXaHU3Ma
OOBIYHBIX CEPBOMEXAHU3MOB
6011€€ 5KOHOMUYHBIE
MeHee
IIpuBoHBIE pEMHHU IIEpEIAY
IMoammnmuuky:
IIaPUKOBBIE
COEIMHUTEBHBIX MY(DT
POJIMKOBBIE
[TapuKONOAIIUITHUKY:
MOIIHBIE
MAaJIOMOIIIHbIE
Peccopsl manomolHbie
Ponuku
CoenuHeHUs:
MEXaHHUYECKHE
Bpalaronuecs
TastHbIe
CoenuHHUTENBEHBIE KOPOOKH
CepBOMeXaHU3MBI
CrepxHH
VYerpoiicTBo cBsizu:
HaTpaBJIeHHBIE
ITOBOPOTHEIE
ruOKue
KECTKHE
OuUnBTPH MEXaHUYECKHE
[lecrepuun
IItanru miysxepa
tudTsr:
C Hape3Koi
HaTIpaBIISIONIE
[ITapHupbI yHUBEpPCATIbHBIE
ITaccu
OKCIEHTPHUKH
Ipyxunbl
TenmooObMeHHUKH

0,0003
0,045
0,1

0,11
0,051
0,087

0,03

0,04
0,07
0,165

0,13
0,005
0,004

0,86
0,86
0,6
0,17

0,02
0,008
0,2

0,072
0,035

0,02

0,02
6,89
0,0001
0,28
11
0,15

0,065
0,001
0,027
0,001
0,045
0,002

0,006
0,65
1,12

0,001
0,09
2,21

0,0005
0,55
0,9

0,2
0,912
2,175

11

0,06
0,3
0,35
0,36

0,3375
0,0125
0,1125

0,16
12,5
12,5
3,3
1,8
3,6

0,65
0,21
0,5

1,8
0,875
0,112
0,075

0,02
7,50
0,004
0,4
2,0
0,35

1,52
0,025
0,039
0,025

0,3

0,12

0,68

0,025
1,625
2,5
0,921
0,002
0,22
15,0

FI/U]paBJ'II/IquKI/Ie ¥ ITHCBMATHYCCKHUEC DJICMECHTBI

Huadparmser

0,1

| 0,6

0,0009
3,31
1,8

0,36
1,8
4,3

2,05

11
0,94
0,783

0,545
0,03
0,221

36,6
36,6
18,5
9,6

2,22
0,42
1,0

3,53
1,72

0,1

1,96
9,55
1,05
0,56
3,4
0,62

3,21
0,049
1,348
0,049

1,8

0,98

0,1
2,6
12,0

0,004

0,42
18,6

0,9




HIcTOYHMKY MOIIHOCTU TUAPABINYECKUE
3aBUKKU KJIallaHOB
3aBIKKH BO30YKICHUS
Knanansr:
IIapUKOBBIE
pBIYa)KHBIE
Harpy>KeHHbIE
CBEPXCKOPOCTHBIE
00X0THBIE
CTOIMOpPHEIE
KOHTPOJIbHEIE
JpEHa’KHbIE
HaTOJHUTEIIbHbIE
MIOTIJIABKOBBIE
rOpOYero
JIaBJICHUS
MIEPBUYHBIC
JIBUTaTess
perynsropa
pasrpy3o4Hsble:
JIaBJICHUS
TepMUYECKHe
pe3epByapHbIe
CeJIEKTOpPHBIE
peryaupoBOYHBIE
pYy4HbIE IIEpEeKIIFOYaloIIne
CKOJIB3SIIITHE
MIOJI3yHKOBBIE
COJICHOMIHBIE:
TPEXXO0JIOBBIE
YEeTBIPEXXOJ0BbIE
HMITYIbCHBIE
MepenyCKHbIe
pasrpy3o4Hble
CepBoxIamnasbt
MaHomeTpsl
MoTOpBI T'UIPABINYECKUE
Harnerarenu
Hacocs! ¢ MalmmHHBIM IPUBOIOM
Ilopiuinyu ruapaBIuecKue

IIpuBoel MIOCTOSIHHOM CKOpOCTH

[THEBMaTHYECKHE
IIpoxnanku:
MIPOOKOBEIE
MIPOTIUTAHHbIE
n3 crtaBa “Monens”
KOJIbIICOOpa3HbIe
(heHooBBIC (TINIACTMACCOBEIE)
PE3HHOBBIC
Perynsatopsr:
JIaBJICHUSI
THJIPaBIHYECKUE
[THEBMAaTHYECKHE
PesepByapbl rujpaBinyecKie
CunbhoHbI
CoenuHeHUS:
THJIPaBIHYECKUE
[THEBMAaTHYECKHE
CoenuHATENBHBIE MY(PTHI THAPABINIECKUE

0,28
0,112
0,112

1,11
1,87
0,112
1,33
0,16
0,112
0,24

0,1
5,6
1,24
0,112
0,165

0,224
0,224
5,6
2,70
3,7
0,67
0,112
0,56

2,27
1,87
1,81
2,89
0,26
3,41
16,8
0,135
1,45
0,342
1,12
0,08
0,3

0,003
0,05
0,0022
0,01
0,01
0,011

0,89
3,55
0,083
0,09

0,012
0,021

6,1
51
0,212

4,6
4,6
5,7
3,4
2,24
2,3
1,9
0,224
0,112
8,0
6,4
5,6
6,3
37,2
0,56
5,7
3,92
8,4
6,88
16,0
1,10
6,5
1,12
1,12
11,0
4,6
4,6
6,9
0,5
57
30,0
1,3
1,8
2,4
8,74
0,2
2,8

0,04
0,137
0,05
0,02
0,05
0,02

4,25
3,55
7,5
0,15
2,287

0,03
0,04
0,56

19,3
44,8
2,29

7,7
74
18,94
5,33
8,13
4,7
2,2

1,12
11,2
37,2
32,5
14,8

14,1
32,5
12,3
10,8
19,7
2,14
10,2
2,28

19,7
7,41
7,22
9,76
2,86
15,31
56,0
15,0
2,25
3,57
31,3
0,85
6,2

0,077
0,225
0,908
0,035
0,07
0,03

15,98

15,98
0,27
6,1

2,01
1,15




TpyOonpoBoab! 0,25 1,1 4,85
Hunmmanper 0,005 0,007 0,81
LymHApB! THEBMaTHYECKUE 0,002 0,004 0,013
Ilnanru:

BBICOKOTO JJaBJICHUS 0,157 3,93 5,22

rubkue - 0,067 -

ITHEBMATHYECKHE - 3,66 -

Ta6numa 10

MHTEHCUBHOCTH OTKA30B 3allIUTHBIX YCTpOﬁCTB

HaunmenoBanue anemeHTa Cpennee 3HaueHHE HHTEHCHBHOCTH
otkazos (A-10°), a™
WnpnkaTops B3PBIBOB ABTOMATHYECKHUX CHCTEM 0,25
moaBieHus B3peiBoB (ACIIB)
Broku ympaBieHHs aBTOMATHYECKHX CHCTEM IIOJaBIICHUS 0,12
B3pBIBOB (Ha Ka)kIbIH KaHaT)
Tunporymku I'TT (ACIIB) 0,27
Opocuremn AC (ACIIB) 0,32
ITnameorcexarenu 10O (ACIIB) 0,39
Kabemu (ACIIB) 0,047
[IpenoxpaHuTenbHBIE MEMOPAHBI 0,0112
IIPHJIOJKEHUE 4
Cnpasounoe

METO/I OHEHKH SKOHOMHMYECKOM Y®PEKTUBHOCTH
CHUCTEM MOXAPHOM BE30ITACHOCTH

1. DxoHOMMYECKas oleHKa 3 (HEKTUBHOCTH 3aTpat Ha obecredeHre MoKapHOil 6e30MacHOCTH

1.1. DddexruBHOCTS 3aTpaT Ha OOECIEUCHHE TOKAPHOH 0€30MacHOCTH HAPOIHOXO3SHCTBEHHBIX
OOBEKTOB  SIBISIETCS  OOSA3aTENbHBIM ~ YCIOBHEM IIPH  TEXHUKO-9KOHOMHYECKOM OOOCHOBaHUH
MEpONPHATHIA, HAIPAaBICHHBIX Ha IOBBILICHHE MOXApPHOI 0e30macHOCTH. PacdeThl SKOHOMHUYECKOTO
3¢pdexTa MOryT HCIONB30BAThCS MPH ONpPENCNICHHH LEH Ha HAYYHO-TEXHHUYECKYK IPOIYKIHUIO
NPOTHBOIIOXAPHOTO HAa3HAYEHHs, a TaKXKe JUIi 00OCHOBaHHUs BHIOOpA MEPONPHATHII O 00ECIICYSHHIO
HOXXapHOH Oe30macHOCTH mnpH  (HOPMHUPOBAHMM IUIAHOB HAy4YHO-HCCICAOBATEIBCKMX W  ONBITHO-
KOHCTPYKTOPCKHX PaboT, SKOHOMUYECKOTO H COLMATIEHOTO PAa3BUTHS OOBEKTOB.

OddexTHBHOCTS 3aTpaT Ha O0ECIICUYCHHE IOXKAPHOH OE30MAaCHOCTH  ONPEACNSSTCS  Kak
COLIMANIbHBIMH (OLICHUBACT COOTBETCTBHE (DAKTUUECKOTO IMOJOKECHHS YCTAHOBICHHOMY COLHAIBHOMY
HOpMAaTHBY), TaK W OKOHOMHYECKHUMH (OLCHMUBACT JOCTUTaeMblii SKOHOMHYECKHH pe3yJbTaT)
HOKa3aTeISMH.

OxoHOMHYecKH 3(QdekT oTpakaeT co0OH NPEBBIICHHE CTOUMOCTHBIX OLECHOK KOHEYHBIX
pe3yJIbTaTOB HaJl COBOKYITHBIMH 3aTpaTaMH PECYpCcOB (TPYHOBBIX, MaTePHAIbHBIX, KATUTAIBHBIX U 1P.)
3a pacyeTHbId mepuoa. KoHEYHBIM pe3ysibTaToM CO3JaHUS W HCIIONb30BAHHS MEPONPHATHA MO
o0ecIieueHNI0 MOXapHOW OEe30MacHOCTH SBISETCS 3HAUYEHHWE NPEJOTBPAIIECHHBIX IOTEPb, KOTOpPbIE
paccUnTHIBAIOT MCXOJS W3 BEPOSTHOCTH BO3ZHMKHOBEHMsS IIOKapa M BO3MOXHBIX IKOHOMHYECKHX
MOTEPb OT HEro JI0 M II0CJe PeasM3alii MEPOIPHUSTHS M0 00ECIIeYeH IO TTOXKapHOH 0e30I1acHOCTH Ha
oObekTe. UncineHHOEe 3HaYeHWE 3aTpaT Ha MEPONPHSTHS MO 00ECIeYeHHI0 MOXKapHOH O0e30MacHOCTH
orpeziessieTcss Ha OCHOBE OYXTalTepCKON OTYETHOCTH OOBEKTa 3alHTHI.

1.2. 3arpatel Ha o0eclieyeHHE MMOXKAPHOW OE30MaCHOCTH clenyeT cuuTaTh 3(PQeKTUBHBIMH C
COLMAIBHON TOYKHM 3pEHHs, €CJIM OHM OOECIeuMBAlOT BHINOJHEHHE HOPMAaTHBA II0 HCKIIIOYEHHIO
BO3JICHCTBHS Ha JIIO/Ieii OMacHBIX (PaKTOPOB I0XKapa, YCTAHOBIEHHOTO HACTOSIINM CTaHIApTOM (pasi.
1 u npunoxenue 2).

1.3. Dxonomuueckuii 3(p¢eKT ompenenseTcs MO BCEMY LMKIY pealn3aldd MEpONpHATHSA II0
o0ecIieueHNI0 MOXKapHOH 0E30MacHOCTH 32 pacyeTHBIM IepHOoJl BpEMEHH, BKIIIOUAIONINKA B ce0s1 Bpems
NPOBEICHUS HAyYHO-MUCCIIEAOBATEIIbCKMX W ONBITHO-KOHCTPYKTOPCKHX — paboT, OCBOEGHHE H
MPOU3BOJICTBO JIIEMEHTOB CHCTEM M MEPOIIPUATHI 110 00ECTICUSHHUIO TT0’KapHOH 0€30I1acHOCTH, a TaKkxkKe
BpEMSI HCII0JIb30BAHUS PE3yIbTaTOB OCYLIECTBICHUS MEPOIIPUATHS Ha OXPaHIEMOM OOBEKTE.



3a HavyaJBHBIA IO pacyeTHOTO NepHoja NMPHHUMAETCs ToJl Havdajla (UHaHCHpPOBaHMS PadOT MO
OCYIIECTBICHUIO MepornpusiThs. HauamoM pacueTHOro mepuoja, Kak MpaBuio, CYUTAETCS TEPBBIA TOJ
BBITIOJIHEHNSI HAYYHO-HCCIIEIOBATENIbCKUX M OIBITHO-KOHCTPYKTOPCKUX pabor. KoneuHslii roa
pacyeTHOro TMepHojia ONIpeNeNseTcsi MOMEHTOM  3aBEpIUCHUS  HUCIOJb30BaHHS  PE3YJIbTATOB
OCyLIECTBICHUSI MeponpusaTsi. KOHEYHBIH TOJ WCIOJIb30BAHMSI PE3YJIHTATOB MEPONPHUSTUS MO
o0ecIieueHnIo0 T0KapHOH 0e30MacHOCTH  OmpenensieTcsl pa3padoTYMKOM M COTJIACOBBIBACTCS C
OCHOBHBIM 3aKa34uKoM (rorpebutenem). [Ipu ero yctaHOBIEHUH Lieseco00pa3HO PYKOBOJCTBOBATHCS:
TUIAHOBBIMHM CPOKAaMH 3aMEHBI 3JIEMEHTOB CHCTEM M MEpPONPHATHH IO OOECIeYeHHI0 MNOXKapHOU
0€e301acHOCTH; CPOKAMHM CITY)KOBI 3JIEMEHTOB U CHUCTEM IO 00ECIICUSHHUIO TT0XKapHOH Oe30macHoCTH (¢
Y4ETOM MOpPAJIBHOTO CTapeHHs1), ykazaHHbIMH U nokyMeHTauuu Ha HUX ('OCT, OCT, TY, nacnopr u
JIp.); DKCIICPTHOM OLIEHKOM IPH OTCYTCTBUH HOPMaTHBOB.

1.4. Tlpm npoBeaeHHH pPacueTOB 3KOHOMHYECKOro »3(QeKkra pa3HOBPEMEHHBIE 3aTpaTbl M
Pe3yJIbTaThl NPUBOAATCS K €IUHOMY MOMEHTY BpEMEHH—pacdeTHOMY Tronxy. B kadecTBe pacueTHOTO
rofia IpUHUMAETCS TOJI, MPEIIECTBYIOIUA Havyaly HMCIOJIb30BAHUS MEPOIPUSITHS 10 00eCIeyeHHIo
noxapHoil Oe3onacHocTH. [IpuBeneHne BBIMOJHASTCS YMHOKEHHEM 3HAUCHHH 3aTpar M pe3ysIbTaToB
[PEIOTBPAIICHHBIX II0TEPh COOTBETCTBYIOIICTO roma Ha KodbduuueHT muckoHTHpoBanus (ot),
BBIYHCIIIEMBIA TI0 popMyITe

at=(1+E)"", (110)
rae £ — HOpMAaTuB IPUBEIEHUS PA3HOBPEMEHHBIX 3aTpal U pe3yNbTaTOB, YHUCIEHHO DPAaBHBIN
HOpMAaTHBY 3()(EKTHBHOCTH KalUTANBHBIX BioxeHui (E=E,=0,1);

t, — pacueTHsIl rox;

t — rop, 3aTpaThl U pe3yabTATHI KOTOPOIO IPUBOISTCS K PACYETHOMY TOAY.

1.5. B 4mcno BO3MOXHBIX BapHaHTOB pEaIM3alMd MEPONPHATHS 0 OOECIIeUeHHIO MOXKapHOH
0e30macHOCTH OOBEKTa Ha 3Tale TEXHUKO-PKOHOMHYECKOro OOOCHOBaHHS OTOUPAIOTCS T€, KOTOpHIC
OTBCYAIOT OI'paHUYCHUAM TEXHHUYCCKOTO M COLHAJIBHOI'O0 XapakTepa. B uwucno paccMaTpruBaACMbIX
BAapUAHTOB BKIIIOYAIOTCA HAMITYYHINE, TEXHUKO-3KOHOMUYECKHUC MMOKA3aTCIN KOTOPBIX MPEBOCXOAAT UJIN
COOTBETCTBYIOT JIYYIIUM MUPOBBIM U OTECYECCTBECHHBIM JOCTHKCHUAM. HpI/I OTOM JOJIKHBI YUUTBIBATHCA
BO3MOXKHOCTHU 3aKyIKH TEXHHUKH 32 PyOeXOM, OpraHu3alii COOCTBEHHOTO NMPOHM3BOJACTBA Ha OCHOBE
nproOpeTeHNs JIMIEeH3UH, OpraHM3allii COBMECTHOTO IPOM3BOJCTBA C 3apyOeHBIMHM IapTHEPaMHU.
JlyuminuMm TpH3HaeTCss BapUaHT MEPONPUATUS N0 OOECIeUeHUI0 MOoXKapHOW 0e30MacHOCTH, KOTOPBIH
uMeeT HauOoJblIee 3HAUSHHE OSKOHOMHYECKOro d¢dexkra nmbO0 MNpH  YCIOBHHM TOXKAECTBA
MMpEeAOTBPAITAEMBIX TOTEPH — 3aTPAThl HA €T0 JOCTUKCHUC MUHUMAJIbHBI.

Ecnu 11e51610 0CyIIECTBICHHS MEPONIPHUSITHS [0 00ECIICYSHHUIO MTOXKAPHOM 0E30MaCHOCTH SIBJISIETCS HE
HETIOCPEACTBEHHOE MPeNOTBpallleHne IoXkapa, a oOecledeHne, TOCTOBEpHOH wuHpopMarmu o0
OCHOBHBIX XapaKTEPHUCTHUKaX M MapaMeTpax YpOBHs oOecleueHHs MoKapHOil 0€30MacHOCTH, KOHTPOJIS
3a COOJIFOJICHHEM NPaBHJI MOXKAPHOW 0€30MacHOCTH, B Cilyyae HEBO3MOXKHOCTH ONPE/IENICHNs BIUSHUS
JaHHOTO MEPOINPUATHA Ha CTOUMOCTHYIO OIICHKY MNPEAOTBPAIICHHBIX IMOTCPb, TO MNPHU CPABHCHHUU
AIBTCPHATUBHBIX BAPUAHTOB I1O 00eCIeueHnIO HO)KapHOﬁ 6C3OHaCHOCTI/I Jy4lIuM MTPUHUMACTCA TOT,
3aTpaThl HA JOCTHKEHUE KOTOPOTr0O MUHUMAJIbHBI.

1.6. DxoHnomuueckuii 3¢ deKT 3aTpar Ha obecreueHne MoKapHOH 0e30MacCHOCTH ONpPEAENsIeTCs 10
pe3ysbTaTaM dKCIUTyaTallld 3a PacUCTHBIA MEPHO. IKOHOMHUUYCCKHI 3(P(PEKT 3a pacuyeTHBIN Mepruo
HE3aBHCHMO OT HANpaBJICHHOCTH MEPONPUATHS 10 OO0ecledyeHHIo IMoXKapHOW 0e30macHOCTH
(pa3paboTka, TPOM3BOACTBO M HCIIOJB30BAaHME HOBBIX, COBEPIICHCTBOBAHHE CYIIECTBYIOIINX
DJIEMEHTOB CHUCTEM MW MepONnpHsTHH 1o oOecreueHnio IoxkapHoit 6Oe3omacHoctu) (O7), pyo.,
paccuuTHIBAIOT 10 (hopmyJie

Or =y =37 (111)
WH
Tk 'k
Ir = Znnpt 'aznp _231 Oy (112)
t=ty, t=ty
rae Ot — DSKoHOMHYeCKH 3(hdeKT peannszamuu MeEponpusATHS MO OOECIEYeHHIO MOXApHOH
0e3omacHOCTH 3a pacueTHsId mepuo (T);
Il v I, T — CTOMMOCTHAsl OLUEHKAa NPEIOTBPALIEHHBIX MOTEPh COOTBETCTBEHHO 33 PACUETHBIM
nepuo (T) u B roxay (t) pacyeTHOTO NIEpUO/A;
37, 3t — cTOMMOCTHAs OILlEHKa 3aTpaT Ha PEaM3alHI0 MEPOIPHATHS 10 00ECIICUEHHUIO TOXKAPHOI

6€30MacHOCTH COOTBETCTBEHHO 3a pacueTHbIit iepuo (T) u B roxy (t) pacueTHOTO TIEpHOa;
Oy Oy KO3()(HUIMEHTBl TIPUBEICHHSI Pa3HOBPEMEHHBIX COOTBETCTBEHHO 3aTpaT |



NPEIOTBPAIIEHHBIX ITOTEPh K PACYETHOMY I'OA1Y;
ty — HavanbHBIN I'OJ, PACYETHOI'O IIEPUOJIA;
tx — KOHEYHBIH T0J1 pac4eTHOTO MIEPUOAA;
{ — Texylui rox pacueTHOro epuoa.
1.7. 3arpaThl Ha peayM3alUI0 MEPOIPUATHS IO OOECHEYEHHI0 IOKapHOH 0e30ImacHOCTH 3a
pacuetHsblii nepuon (37), py0., pacCUUTHIBAIOT IO (OpMyJIe

3, =3 +37 + 37, (113)

rae 31_,”0',('],— 3aTpaThbl Ha NPOBCACHNUEC HAYYHO-UCCIICAOBATCIBCKUX U OMBITHO-KOHCTPYKTOPCKUX pa60T,
pyo.;

31" — 3aTparhl MPU MPOU3BOJICTBE MEPOIPHUATHIA 10 OOECIIEUCHHIO MTOKAPHON 0€30IaCHOCTH, PYO0.;

31" — 3arparhl MPU UCIIOIB30BAHUE MEPOTPHUATHI O 00ECIIEUCHHIO MOKApHOHN Ge3onacHocTH (6e3
ydeTa 3aTpar Ha IpuoOpEeTECHHE CO3JaHHBIX 3JICMEHTOB MEPONIPUAITHIA), PYO.

3arpaThl TpPU TPOM3BOACTBE (UCIOJNH30BAHUU) MEPOIPHATHI 10 OOCCICUCHUIO MOXKAPHOU

HUO.K.p

6esomacuoctu (37 ), py6., paccunThiBaioT o hopmyse
tr th
3n0) — 23;‘(“) ot = Z(Ht +K, —J1,)at, (114)
t=ty t=ty
rze 3; — 3Ha4YCHHUE 3aTpaT BCEX PECYpcoB B rony t;

U, — Texymiue M3JCPKKU MPHU HPOU3BOJCTBE (MCIIOIb30BAHHU) MEPOIPHUATHI MO 00ECHEYCHUIO
NOoKapHOW 0€30I1acHOCTH B rofy t;

Kt — eanHOBpeMeHHBIE 3aTpaThl IPH MIPOU3BOJICTBE (MCIOIB30BAHNN) MEPONIPHUATHIA B rofy t;

JI; — ocTaTo4Hasi CTOMMOCTH (JIMKBUIAIIMOHHOE Callb10) OCHOBHBIX (DOH/IOB, BHIOBIBIINX B roy t.

I[Tpu oneHKe OCTATOYHOI CTOMMOCTH (DOHAOB MOTYT OBITH PACCMOTPEHBI TPH PA3IUYHBIX CITydast:

a) co3laHHbIE paHee (OH/BI, KOTOPBIE BBHICBOOOMKNAIOTCS B TONY 32 HEHAIOOHOCTBIO, MOTYT 1O
KOHIIA CBOETO CPOKa CIY)KOBbI 3((EKTUBHO MCIIOIBH30BATHCS INIEe-TO B APYroM Mmecte. B aTom cirydae B
Ka4yCCTBC JYt CJICAYET YUUThIBATh OCTATOYHYIO CTOUMOCTD q)OH}IOB;

0) (oHIBI B KOHIE PacYETHOTO NEPHOMA, OTCIYKHUBILIME JIMIIb YaCTh CBOETO CPOKa CIIyXKObI U
3¢ dekTrBHO (YHKIMOHUpYOHKe. B 3TOM ciiyuae B kadecTBe JI; CleNyeT yYUTHIBATH OCTATOYHYIO
CTOMMOCTH (DOHIOB;

B) (OHBI, BBHICBOOOXKICHHBIC 3a HEHAJOOHOCTHIO B roAy l, KOTOpbhle HHrAe OoJiee MO CBOEMY
Ha3HAYEHMIO HCIIOJL30BaHbl OBITh HE MOTYT. B stom Cjlydya€ B KadCCTBC ‘]Yt CJICAYET YYUTHIBATH
JIMKBUJAITUOHHOC CaJIbJ0.

2. PacdeTr 5KOHOMHUYECKHUX MOTEPh OT MOXKapa

2.1. 3nayeHue npeOTBPANIEHHEIX MIOTePh (/1p), pyO., onpenensor no Gpopmyie

I, =11, - 1I1,, (115)

rne I1;, [T, — 5KOHOMHUYECKHEe IOTEPH OT OJHOTO HOXKapa Ha OXPaHsIEMOM OOBEKTE COOTBETCTBEHHO /10
Y TIOCJIe pean3aiuy MEPONIPHUITUI IO 00eCTIeUeHHIO MTOKapHOU 0e30MacHOCTH, PyO.
Oxonomuueckue motepu (I1; u I1,) ot moxapa Ha 00BEKTE 3a TOJ MOTYT OBITH ONpeeseHbI Ha
OCHOBAHHH CTATUCTUYECKHX JaHHBIX O [MOYKApax U MCIOJIb30BAHUK PACUeTHOrO MeToaa (pasm. 1, 2, 3).
2.2. TIpu MCHOIB30BAaHMM CTATUCTUYECKUX NAHHBIX 3KOHOMHYeckue notepu (I1,), pyo., oT j-ro
Mo’Kapa, BEIYHCISIOT 10 (hopmyIie

N
Hsj = Z(Hﬁ.ﬁj +H0.pj + HH.ej +Hc.3j )’ (116)
Jj=1
rae /1,; — SKOHOMHYECKHE IIOTEPH OT j-T0 MoXkKapa, pyo;

I1,, 5j — TOTEpH 4aCTH HAI[HOHAIBHOTO OOTAaTCTBA OT j-TO MOXKapa, pyo;

I, ,j — TIOTEpH B pe3yibTaTe OTBICUEHHS PECYPCOB Ha KOMIICHCAIMIO TOCIEACTBUH j-To ToXapa,
pyo;

I1,, ,j — TOTEpH U3-3a HEHCIIOIB30BAHNS BO3MOXKHOCTEI! BCIIeICTBHE j-TO MOXKapa, pyo;

I1, ,j — colMaNbHO-3KOHOMHYECKHUE MIOTEPH OT j-IO 1oKapa, pyo;

N — KOJIMYeCTBO MOXKApPOB 3a TOJ.

2.3. Tlorepu 4dYacTH HAIMOHAJIBHOTO OOraTCTBA COCTOST M3 MAaTCPHAIBHBIX IICHHOCTEH,
YHUUTOKEHHBIX WM MOBPEKICHHBIX B PE3yJbTaTe BO3JIEHCTBHUS OMACHBIX (DAKTOPOB MOXapa U €ro
BTOPUYHBIX MPOSIBIIEHUH, & TAKXKE CPEICTB MOKAPOTYIICHHUSI.

IToTepy YacTH HALMOHATBHOTO OOTATCTBA OT j-r0 noxapa (11, ), py0, BEIYHCIAIOT 10 (hopMyIie



N
_ y I y 1 y(m) y(m) y
HH.6j - Z(Hn.o.dj + Hn.odj + HH_Q(I;" + HH.O.dj + HT.M.Ly' + Hnlvy + an.g' )’ (117)
Jj=l1
rne 17 rf 0. — TOTEPH B pE3Y/IbTATC YHHYITOKCHHS J-M mOXapoM OCHOBHBIX IIPOHU3BOACTBEHHBIX

thoumOB, PYO.;
mo — TOTEPH B DE3yNbTaTe MNOBPEKIECHUS j-M TOKAPOM OCHOBHBIX MPOH3BOICTBEHHBIX

thoumOB, PYO.;

y -
HH.O.CD' — NOTEepU B PE3YyIbTATC YHUUYTOXCHHS J-M IIOXKAPOM OCHOBHBIX HEIPOU3BOJACTBCHHBIX

dhonmOB, pyo.;
I, ,4 — TOTEPH B PE3yNbTaTe TOBPEKICHHS j-M MOKAPOM OCHOBHBIX HEMPOHM3BOJCTBEHHBIX

dhonmoB, pyo.;

y () .
HT'MW — TOTepH B pE3yNbTaTe YHAYTOXKEHHS (MOBPEXKICHUSA) |J-M TII0KapoM TOBapHO-

MaTepuagbHbIX IEHHOCTEH (00OpOTHBIX (POHIOB, MaTEpUANBHBIX PECYpPCOB TEKYIIEro MOTPEOICHNS)
pyo.;
Hg.(;'j)— NOTEPH B PE3YJIbTATE YHUUTOXKEHHs (IIOBPEXKICHUS) j-M MOXKAPOM JIMYHOTO HMYIICCTBA

HaceJeHus, pyo.;

y i .
1, y— TOTePH B PE3yIbTATe YHUYTOKCHHS |-M [I0KapOM PUPOJHBIX PECYPCOB, PyO.;

2.4. Tlotepu B pe3yJbTaTe OTBICUCHHUS PECYPCOB Ha KOMIICHCALMIO MOCIEICTBHI MOXapa —
TPUBE/ICHHBIC 3aTPAThl HA BOCCTAHOBUTEIbHBIE PA0OTHI HA 00BEKTE, HA KOTOPOM IIPOHM3OLIET IOXKap.
INotepu B pe3ynbTaTe OTBIEUEHHSA PECYPCOB HAa KOMIICHCALMIO ITOCIEACTBUH j-ro moxapa (/1)
PyO. BEIYUCIIAIOT 0 hopMyIIe
N
T, =Y (13 +113,), (118)
j=1

rae Hg'p,-— MNOTCPpU B PE3YJbTATEC OTBJICYCHUSA PCCYPCOB HAa BOCCTAHOBJICHHUC 00BeKTa Mocie j-FO

moxapa, pyo.;
it
Il ;— motepu B pe3y/lbTaTe OTBIECYEHUS PECYPCOB Ha BOCCTAHOBJICHHE NPHPOJHBIX PECYPCOB,
NOCTPAJIABIIMX OT j-TO IMoXkapa, pyo.;
2.5. Tlotepu u3-32 HEHCIIOJb30BAHHS BO3MOXXKHOCTEH — 4YacTh NPUOBUIM, HEAONOTyYCHHAs
OOBEKTOM B pe3ylbTaTe ero MNpPOCTOS M BBHIOBITUS TPYIOBBIX PECYPCOB M3 INPOHM3BOJCTBEHHOI

ACATCIIBHOCTU B PE3YJIbTATC IOXKapa.
HOTCpI/I H3-32 HEHCIOJIF30BAHUS BO3MOXKHOCTEH BCJICACTBUC j'FO IoxKapa HH.Bj py6, BBIYUCIIAKOT I10

thopmye

N
HH-I?J' :Z(HH.OJ' +HB.ij )a (119)
Jj=1

rae [, ;— TOTEPH OT NPOCTOs 0OBEKTA B PE3YJIBTATE J-IO NOKapa, pyo.;

Il ,,;— TOTepH NpU BBIOBITHM TPYAOBBIX PECYPCOB U3 NPOM3BOACTBEHHON AEATENBHOCTH B
pe3yJbTate j-ro moxapa, pyo.
2.6. CounanbHO->KOHOMHUYECKHE TOTEPH — 3aTpaThl HAa IPOBEACHHE MEPOIPUSITHI BCIEACTBHE

ruOeny U TPaBMHUPOBAHUS JIFO/ICH Ha MOXKape.
ConnanbsHO-5KOHOMHUYECKHE TTOTEPH OT j-T0 Hoxkapa (/1 »j), pyo0., BBIYHCIAIOT HO hopMyIie

N
Hc.aj = Z (H;raj + HI.Jj )5 (120)
J=1

rae H;q/- — COIIMAJIbHO-3KOHOMUYCCKHUE MOTEPU OT TPAaBMUPOBAHUS HIOHCﬁ Ha j-M noxxape, py6,

11, ,; — conmManbHO-5KOHOMHUYECKHUE NOTEPH OT 'MOEH o/t Ha J-M noxkape, pyo.

T

¢.5j ) BBIYUCISIOT

ColuapHO-3KOHOMHYECKHE OTEPH OT TPABMHUPOBAHHMS JIFOJCH Ha j-M moxape (

1o gopmyie



1k, Z(SB/ +Syns S +Secn)s (121)

rae S, — BBIILIAThI noco6pm M0 BPEMEHHON HETPYAOCIIOCOOHOCTH TPAaBMHPOBAHHBIM Ha j-M MOXape
JIO/IM, PYO.;

S,i.nj — BBIIUIATHI IEHCHI JIMIIaM, CTAaBIINM MHBAIUIAMU B Pe3yJbTaTe j-ro moxapa, pyo.;

Sysj — PAcXozbl Ha KIIMHMYECKOE JISUCHHE JIUL, TPaBMUPOBAHHBIX Ha j-M II0Xape, pyo.;

Scx.sj — PACXOJbI HA CAHATOPHO-KYPOPTHOE JICYEHHUE JINLI, TPABMUPOBAHHBIX Ha j-M HOXKape, pyo.

ColuanpHO-3KOHOMHYECKIE TIOTEPH MpU THOENH JOfCH B pe3ynbTaTe j-ro moxkapa (Hc'gj ), pyo.,

BBIYUCIIIOT IO (hOpMyJIe
1, Z(Sm ) (122)

i€ Syorj — BBITUIATHI TOCOOMI Ha norpe6eHHe MOTUOIINX B pe3yNbTaTe j-ro moXkapa Jiuil, pyo.;
Sy1.xj — BBIILIATHI TIEHCUH 110 CIIy4aro IOTePH KOPMHIIbLA B Pe3y/IbTaTe j-T0 MOXapa, pyo.
2.7. Pacuem cocmagusiiowux 3KOHOMUHECKUX HOMepb Om noxcapa
[ToTepu B pe3yiabTare YHHYTOKCHHS [-M MOKApPOM OCHOBHBIX MPOH3BOJICTBCHHBIX (OHIOB

(11’ odf ), py0., BBIYHCISIOT 1O opMyIie

n
Hnoq, Z[Soi ~(Sy +Su)} (123)
i=1
r/ie Soi — OCTATOYHAS CTOMMOCTb OCHOBHBIX (POH/IOB i-T0 BUAa, pyo.-e1
S,j — CTOMMOCTb MaTepHaIbHbIX LICHHOCTEH i-ro BUJA, TOMHBIX JUIL JaJbHEHIIEero UCIOIb30BaHus,
py6.-ez[’1,
S,i — JMHKBUIALMOHHAS CTOMMOCTb MaTepUaIbHBIX LEHHOCTEH i-ro Buza, py6.-en’;
1 — KOJIMYECTBO BUJIOB OCHOBHBIX (DOHJIOB, €]1.
2.8. Tlotepu B pe3yabTare MOBPEKICHHUS j-M IOKapOM OCHOBHBIX MPOU3BOICTBEHHBIX (OHIOB

(11} 4.4), PYO., BBIUHCIAIOT TIO GopMyTe

< K,
rl?‘o.d) = Z SOzy 100 (S +Sni) > (124)
i=1
rae Y — kK03 HUIHMEHT, YIUTHIBAIONINA TOBPESKIACHNE MaTepHUAITLHBIX [ICHHOCTEH;
K, — ynenbHBI BEC CTOMMOCTH KOHCTPYKTHBHBIX AJIEMEHTOB B OOIICH CTOMMOCTH MaTepHaIbHBIX
neHHocrei, %.
2.9. Tlotepu B pe3yibTare YHUYTOKCHUS W TOBPEXKICHUS j-M  IOKApOM  OCHOBHBIX
HETPOU3BOACTBEHHBIX (POHIOB BEIYHCIISIOT CIICAYIOIIAM 00pa3oM.
Ecmu mo ocHOBHBIM HETIPOW3BOACTBEHHEIM (OHIAM HAYUCISIOTCS aMOPTHU3AI[MOHHBIC OTYHCIICHUS,
TO MOTEPH CTOMMOCTH MPU MX YHUYTOXKEHHH BBIYHCILIIOT 1O dopmyie (123), a mpu NOBpeKACHUN —
o opmyie (124).
Ecmn 1o OCHOBHBIM HENPOW3BOACTBEHHBEIM (OHAAM HE HAYHCIIIOTCS aMOPTH3AIIMOHHEBIC
OTYHCIICHUS, TO MTOTEPH CTOUMOCTH BBEIYUCIISIOT IO (hopMyam:
MIPY YHUYTOXKCHUU

n
HI-}I/.O.qj = Z[Sni _(Sm' +Sni )]’ (125)
i=1
IIpY NMMOBPEIKACHNU

n
k
11
Mg =D | St —2— (S, +5,) | (126)
= 100
rje S,i — MepBOHAYaANbHAs CTOMMOCTh OCHOBHBIX (DOHJIOB i-T0 BHJI, py6.~e;1'l
2.10. Tlotepu B pe3yiabTaTe YHHUUYTOXKCHHs (IMOBPESKICHHS) TOBAPHO-MATEPHATIBHBIX CHHOCTEH
(060pOTHBIX (POHIOB, MATEPHATBHBIX PECYPCOB TEKYIIEro moTpedienus) j-m moxapom (I, ,...), pyo.,
BBIYHCIISIOT IO (hopMyIie
n
II on
H'l?I(M)]_[_ZI: T.M.ITZ (STMLU STMH1+SH1)1 (127)
i=1
rae S; i — 00IIas CTONMOCTh TOBapHO-MAaTEPHATBHBIX [[EHHOCTEH i-r0 BUIa Ha MOMEHT T10Kapa,



py0.;
:.M.Lli

py0.;

— CTOUMOCTb TOBAapHO-MaTCpHUAJIbHBIX LICHHOCTEH i-ro BUAA, OCTAaBUIMXC TOCJIC IMMOXKapa,

on

i CTOMMOCTb MOBPECIKACHHLIX TOBAPHO-MAaTCpHAJIbHBIX LICHHOCTEH i-ro BUAa C y4€TOM HUX

oOecrieHuBaHwus, pyo.;

2.11. Tlorepwu, CBSI3aHHBIE C YHUYTOXKEHUEM (ITOBPEXKICHUEM) JIMYHOTO UMYIIECTBA HACEIEHHS j-M
MOXaPOM, BBIYUCIISIOT CIIEIYIOIIAM 00pa3oM:

0 3aCTPaXOBAHHOMY UMYILECTBY Ha OCHOBE JaHHBIX OPTaHOB IOCYAAPCTBEHHOTO CTPAXOBAHUS IO
pacyeTHO# cyMMe TOTEPbh, UCXOJSl M3 TOCYIaPCTBEHHBIX PO3HUYHBIX IIEH, NEUCTBYIONIMX HA MOMEHT
MOapa, 38 BEBIYETOM CTOMMOCTH M3HOCA M OCTATKOB, TOJHBIX K JajbHEHIIIEMY HCIIOIb30BAHUIO;

[0 HE3aCTPaxXOBAHHOMY HUMYIIECTBY MPH OTCYTCTBHH JOCTOBEPHBIX NAHHBIX UCXOMS M3 CPEIHUX
CTaTHCTHYECKUX TTOTEPD OT MOKapa.

2.12. Tlotepu B pe3ysbTare OTBICYEHHS PECYPCOB HA KOMIICHCAIUIO TIOCIEACTBU j-r0 moxapa (Ha
BOCCTaHOBJICHHE 00BEKTa U IIPUPOIHBIX PECYPCOB Hocue noxapa ({1, ), pyo., BEIMUCIAIOT 110 Gopmy:te

m
M,y =Y (M, +E,K,); (128)
i=1
rae M; — i-e u3JepKKU MPU BOCCTAaHOBHUTEIBHBIX paboTax, pyo.;
Ki — i-e eanHOBpEMeHHbIE TOMONHUTEIbHbIC BIOKEHUS, PYO.;

E,, — HOpMaTuBHBIH KOG PHUIHEHT 3P PEKTHBHOCTH KaNUTaJIbHBIX BIOKCHUI;
M — KOJIMYECTBO BUJIOB 3aTPaT Ha BOCCTAHOBUTENIbHBIE PaOOTHI.
2.13. TloTepu oT mpocTos 0OBEKTa B pe3ylbTaTe j-ro noxapa (I1; ), py0., BBIUHCIAIOT II0 hopMylie

N
HrLoj = z(na.n.nj +HH.1'[.j)’ (129)
j=1

rae I1,,, — 3apaboTHas miaTta M YCIOBHO-TIOCTOSHHBIE PAcXOJbl 3a BpPeMs INPOCTOS 00BEKTa B
pe3yJibTate j-ro moxapa, pyo.;

I1, ,j — pUObLIb, HEJOONIYEHHAs 3a IIEPHOJ IPOCTOst 00BEKTa B Pe3ysbTaTe j-To Hoxapa, pyo.;

2.14. Tlotepu mpu BBIOBITHUM TPYAOBBIX PECYPCOB M3 IPOM3BOACTBEHHOI JESATENFHOCTH B
pesymbrate j-ro mnoxapa (/1,,), PyO. pacCUMTBIBAIOT TONBKO sl Cdepsl MaTepHanbHOTO
MPOHU3BOJICTBA 10 (hopMyJIe

N
_ T r
HB.TAP_]A - Z(HB.T.p_j + HB.T.p_j)’ (130)
Jj=1
rae H;.T.pj — MOTCpU Hpu BBIOBITHN TPYAOBBIX PECYpPCOB U3 HpOH3BOL[CTBeHHOf/'I JACATCIIBHOCTH B
PEIYIbTATE UX TPABMUPOBAHUSA B IIPOLECCE j—ronomapa, py6,
H;T.pj — HNOTEpU IpU BBIOBITHN TPYAOBBIX PECYPCOB U3 HpOHSBO}ICTBeHHOﬁ JCATCIIBHOCTH B

pe3ysibTaTe uX THOENH Ha j-M MoXape, pyo.
2.15. Tlotepu mpu BBIOBITUM TPYAOBBIX PECYpCOB W3 MPOU3BOJCTBEHHON JEATENILHOCTH B
pesylbTaTe UX TPaBMHUPOBAHUS B IIpoLecce j-ro noxapa (I7; 1.pj) BEIYUCISIOT 10 hopMyIie

0 =D Kyn 3 T (131)
i=1

rie K , — K03 GHUIMEeHT, yIUTHBAIONIINN TOTEPI0 YaCTH HAIIMOHAIBHOTO JIOX04;

3,j — 3apaboTHas IIaTa i-ro pabOTHHKA, py6.-muu

Ty,j — TpPONOKUTENBHOCTH  BBIOBITHS M3  IIPOU3BOACTBEHHOH  JIEATEIBHOCTH  i-TO
TPaBMHPOBAHHOTO, JTHH;

G — KOJIMYECTBO TPAaBMHUPOBAHHbIX, Yell.

2.16. Tlotepu mpu BBIOBITUH TPYAOBBIX PECYPCOB M3 TPOM3BOACTBEHHON JESTENBHOCTH B
pesynbTaTe UX rubenu Ha j-M noxape (I7g1pj), pyo., BBIYUCISIOT O GpopMyIie

=Y HT, ., (132)
i=1

rae Hi — 104 HaIMOHANBHOTO I0XOJa, HEAOJaHHAs OJHHUM PabOTAaIONIMM, IO OTPACISIM HAapOIHOTO
XO3sIHCTBA, PyO.-THA
Tp.x— moTeps pabounx JHeH B pe3yabTaTe TMOETH 0HOTO PaboTaIOIIEro;



X — KOJINYECTBO MOTHOLINX, Yell.

2.17. CoumnanabHO-3KOHOMHYECKHE MOTEPH MPH TPaBMHUPOBAHWH JIFOJACH MOJ BO3ACHCTBHEM j-rO
MoXKapa BKJIIOYAIOT: BBILIATHI TIOCOOUIT 110 BPEMEHHON HETPYAOCIocoOHOCTH (0e3 yueTa BBIIUIAThI MO
MHBAJIHOCTH) HOCTPAJaBIIMNM Ha j-M 1oxape (Sg;j), py0., BRIMUCIAIOT 110 GopMyite

SBj = ZWBi 'TBi > (133)
i=1

e Wy — 3HadYeHHe i-ro OCOOHS IO BPEMEHHOH HETPYI0CIOCOOHOCTH, Py, - THH
Tgi — TEPHO/I BBIILIATHI i-TO MOCOGHS [0 BPEMEHHOH HETPYIOCIIOCOOHOCTH, AHH;
Op — KOJIMYECTBO TPAaBMUPOBAHHBIX (0€3 0(hOpMIICHNS] THBAIMTHOCTH ), Yell.
2.18. Bblmnatel IeHCHH WHBaIMIaM, MOCTPANABIINM Ha j-M moxape (Syj), pyO0., BBIYHCIAIOT IO

¢dopmyne
Suj =D Wy Ty - (134)

rae W, — 3HaueHue i-ii nencny unBanuaam |-i rpynmst, pyo6.-aHH

Gy, — KOJIMYECTBO TPAaBMUPOBAHHBIX, HOJYYMBIINX HHBAJIUIHOCTD, Yell.;
T,i — mepuo[ BBIMIATHI i-i neHcun (mocoOwst) MO0 WHBAIUAHOCTH, THH.
2.19. Pacxo/pl Ha KITMHHYECKOE JIEYEHHE MOCTPANABIINM Ha J-M T0XKape (Syy;), pyO., BBIYHCIIAIOT MO

thopmyre

o6
Se; =D (S, +S5T5), (135)
i=1
rue S; — cpeiHss CTOMMOCTD JOCTaBKU OJJHOTO ITOCTPaIaBIIero B OOJIBHUILY, pyO.;
S5 — Cpe/IHIe PAacXo bl GOMBHHUIIBI Ha OJHOTO MOCTPAABIIEro, Pyo. - IHH
T; — mepuo]] HAXOXKACHHUS B OOJBHHMIIE I-T0 MOCTPAAABIIETO, AHH;
O — KOIIMYECTBO TPABMHUPOBAHHBIX, MIPOLICNINX KIHHIYESCKOE JICUCHHE, Yell.
2.20. Pacxompl Ha CaHATOPHO-KYyPOPTHOE JIEUEHHE MOCTPANaBIIMX Ha j-M moxkape (Scka j), PYO.,
BBIYUCIIAIOT 1O hpopmyite

Sj
Sernj = D (e +5¢;) (136)
i=1

rie Sy, — CpeIHHe PacxXoAbl Ha MPOe3]] B CAHATOPHI I-ro MOCTpaaaBIIero, pyo.;

S.i — CpelHUe pacXoJbl CAHATOPHS HA i-TO IOCTpalaBLIero, pyo.;

G¢ — KOJIMYECTBO TPAaBMUPOBAHHBIX, MPOIIEALINX KyPC JIEUCHUS B CAHATOPUH, eIl

2.21. CouuanbHO-35KOHOMHYECKHE TIOTEPU MpU THOEIHM JIOJAEH B pe3yibTare i-ro moxapa
BKJIIOYAIOT: BBIILIATHI IOCOOUH Ha IOrpedeHHe Noruomux Ha i-M noxape (Syor j), PyO., BBIYUCIAIOT 10

dhopmyie
4
Snmj = ZWnor il " X1s (137)
i=1

. . -1,
rie Wil — 3HaueHue i-ro mocobus Ha norpedenue |-if rpymmsl moruGmux, pyo./uen;

X} — KOJMYECTBO MOTUOIINX |-if rpyIIbI, det.

2.22. BbIathl NEHCHIA 110 CIy4ar0 HOTEPU KOPMHIIbLA Ha j-M HOXkape (S;j), PyO., BEIYUCIAIOT 1O
dbopmyie

RN

Sn.Kj = Z Wn.]cil : Tn.Ki > (138)
i=1

e Wi, | — 3HaYeHHe i-if IEHCHH 0 CITYYaro MOTePH KOPMHIbLa |-if rpymmsL, py6. -quu ™,

Xp.x — KOJIMYECTBO MOTHOIINX, UMEBIIMX KOT0-JIN0O Ha WXKANBEHUH, Yell.;

T}« — TIEPHOJ BHIILIATHI IICHCHH IO CIYYaro IIOTEPH KOPMUJIbLA i-ii ceMbe MOTUOIIero, THH.

3. Pacyer oxniaeMbpIX SKOHOMUYECKHX ITOTEPh OT BO3MOXKHOT'O IToXKapa

IIporHo3 sKOHOMHUYECKHX MOTEPh OT BO3MOXKHOIO MOXapa MPOU3BOJUTCS HAa OCHOBE pacueTa
napaMeTpoB Pa3BHUTHS H0XKapa Ha 00beKTe (B 31aHNH), a TAKXKe JaHHBIX 00 3((EKTUBHOCTH JIEMEHTOB
U cUcTeM o0ecredeHHs 0XKapHOil 6€30acHOCTH.

MareMaTuyeckoe 0XXKHIaHHe SKOHOMHYECKHX TOTeph OT moxkapa (M (/7)) BEIMHUCISIOT 1o Gopmyie

M(IT) = M(11,,;)+ M(I1, ) + M(I1,.,), (139)



rne M (I1,5) — MaTeMaTH4eCKOe OKHIaHWE MOTEPh OT MOKapa YaCTH HAIMOHAILHOTO OOraTcTBa,
py6.-r0;1'1;

M (II,,) — MaTeMaTH4ecKoe OXHIAHHE IIOTEPh B pe3y/bTaTeé OTBICUCHHS DECYpCOB Ha
KOMIICHCALIHIO TI0CIIECTBHIA oKapa, pyo.-Tox :

M (I1,,) — MaTeMaTHYecKOoe OXKHUIAHHUE IOTEPh OT MPOCTOsE 0OBEKTA, 0OYCIOBIEHHOTO TIOXAPOM,
py6.-rox™.

3.1. Maremarnueckoe OKHIAHHE TOTEPh OT MOXKapa YaCTH HalMOHANsHOTO GoratctBa (M(I1,6))
BBIYHUCIISIOT 10 (hopMyIIe

M(1T,5)=F,(c R, +CP R, )0, (140)
rae F, — momaas BO3MOXKHOTO TTOXKapa Ha 00BEKTe, M

Cy' — ynenbHas CTOMMOCTh MaTepHaTbHBIX IIEHHOCTEH, py6.- Mm%

Ry — J0JI YHUYTOXXEHHBIX MaTCPHUATIBHBIX IEHHOCTEH Ha TUIOIIA TN TI0Kapa Ha O6’bCKTe;

C;’n — yJIe/TbHAS. CTOMMOCTB PEMOHTHBIX PaboT, py6-M 2

R, — 01151 MOBpEXXAEHHBIX MaTepUalbHBIX ICHHOCTEH Ha IUTOLIAN MoXapa Ha 00beKTe;

Q. — BEPOSTHOCTH BO3HHKHOBEHHS 10%Apa B 00BEKTE, FO - (CM. MPHIOKeHHE 3).

3.2. MaremaTH4ecKoe OXHAaHHE MOTEPh B PE3yNbTaTe OTBICYCHHS PECYpCOB Ha KOMIICHCALUIO
nocnencTsuii moxapa (M(/1, ,)) BErauCIAIOT 0 GopMyTe

M(IT,,) = F |, + E, (K2, + K20 O (141)

-2.
rae Uy, — yIenbHBIE U3AEPKKA PH BOCCTAHOBUTEIBHBIX pabotax, pyo.-M "

-2
K ; 1 — YZETLHBIC €IMHOBPEMEHHBIE BIIOKEHUS B 3/1aHUE (COOPYKEHUE), PYD.-M *,

-2
K ;) . — YIeIbHbIE €IMHOBPEMEHHBIE BIIOKEHHS B 000pyI0BaHUE, PYO.-M .

3.3. MaremaTnueckoe OXHIaHHE TMOTEPh OT OOYCIIOBJICHHOIO IMOXKapOM MPOCTOS OO0BEKTa

(uemomnonyuennast npuObLIb) (M(I1,,)) BRIYUCIAIOT IO GopmyIie
MUT;0)=pp - Trp-Op» (142)

rae /1, — npubsLIb 00bEKTa, pyo.-aHK

Ty — TIPOAOJKUTENBHOCTD IPOCTOS 00BEKTA, THU.

4. Mero/ onpeeneHus UIoaau noxapa

Hacrosimit Meton mnpenHasHaueH JJisl ONpENECHUs IUIOLIAJM II0Kapa, 3HAueHHe KOTOpPOM
HEOoOX0/JMMO TpH pacyere MoTeph OT MOoXkKapa Ha oObekTe. Pacuer miomaau noxapa MpoBOJAT JUIs
TOPIOYHX U JIETKOBOCILIAMEHSIOUIMXCS JKUJIKOCTEH; OHA NMPUHUMAETCSl PAaBHOM IUIONIAM pa3MelIeHHs
JKUJIKOCTEH WM TUIOIIAU aBAPUHHOTO pa3iiuBa.

4.1. Tnowane noxxkapa npu CBOOOIHOM OPEHHHU TBEP/bIX FOPIOYHUX U TPYAHOTOPIOYHX MATEPHAIIOB
BBIYHCIISIIOT:

JUIs oMeLeHuit ¢ oobeMoM V<400 M° 1o bopmyie

F,=n(Mt)*<F, (143)

e /—uHeitHas CKOPOCTh PACIPOCTPAHEHH S 110 TOBEPXHOCTH MaTepHAIa MOKAPHOH HArPy3KH, M-C

t — Tekyee Bpems, C;

F — mioma/p, 3aHMMaeMast [OXKapHOil Harpy3Ko# M%;

JUISL IOMeIennit ¢ ooseMoM V>400 M° 1o popmyire

2
¢

F,=|— -Ft; <t

n

t (144
H.C.I
rae t; — BpeMsi JIOKaIu3auuy oxapa, c;

ti.c.r — TMPOJOIKUTENBHOCTh HAYAIBHOM CTaHHU MOXKapa, C.

4.2. MUHHUMAJBHYIO TPOJOJDKUTEIIBHOCTD HAYa bHOM CTauH MOXapa B MOMEICHUH ONPEICISIOT B
3aBHCHMMOCTH OT O0bEMa MOMELICHHs BBICOTHI MOMELICHHS M KOJMYECTBA MPUBEICHHOW MOXKapHOU
Harpysk# (uepr. 7, 8).

4.3. KouecTBO NPHBEACHHOI NOXapHOH HATPy3KH (J) BBIYUCIISIOT 1O (hopMyJie

n
g=> g (145)
i=1

roe g — KOJMYECTBO NPHBEACHHON MOXAPHON HArpy3Kd, COCTOsIIEH M3 i-r0 Toproyero u
TPYAHOTOPIOYEro MaTepHana.



Npodenmumenswocms HC, 10 s

1 | | | |

2w0* 30* 4w* 5w ew* 70t
V7
——— H=6,6; 1-g=(2,4-14) kr-m” ; 2-g=(67-110) kr-m’%;
3-g=640 kr-M? ;
—-— H=7,2 m; 1-g=(60-66) kr-m%; 2-g=(82-155) kr-m™ ;
3-9g=200 kr-M? ;

=0=0= H=8wm; 1-g=60 kr-mM~ ; 2-g=(140-160) kr-m ; 3-g = (210-250) xr-mM” ; 4-g=(500-550) kr-M > ;
H=4,8; g=(169-70) kr-m (H - BEICOTA TTOMeILCHHUIA)

Yeprt. 7

123

o
—

flpoGonmumensnocmes HOM 10 i’
N
—

)

- . \ 19 L
to’  210° 3w’ ue?
1-H=3 m; 2-H=6 m; 3-H=12 M

Yepr. 8
3nraveHue (Qj) BEIYUCIAIOT IO hopMyIe
P
_ Hi
8i=8u 138° (146)
IJIe §yi — KOJIMYECTBO FOPIOYEro W TPYIHOTOPIOYEro i-r0 MaTepHasa Ha eIUHHILY TUIOMAIH, KI-M 2

P H -1
L — TEIUIOTa Cropanus I-ro marepuaia, MJDK-KT ™.

4.4. BRIYHUCISIOT IPOJOJDKUTENIFHOCTh HAYaJIbHOM CTauy Mmoskapa mo popmyiaam:
JUTS TIOMENIEHUI ¢ 00BEMOM Vv<3.10% Mm%
— =2 ,1p 1
fhen ™= 0,94-10 Lyen P
Voo QH.cp u

TSI TIOMEIEHUH ¢ 00BEMOM V>3.10% M3

' (147)

1/3
) 0,73+ 0,01
ty.,=089-1072 ¢ | 2T T8 | (148)
.C. .C. p 2
Vo Qﬂ.cpu
e t:.%.n_ MHUHUMAaJbHAS TPOAODKATENIBHOCTh HAYalbHOW CTaJWW TOXapa, C, ONPENEeNsioT B

COOTBETCTBUH C 4epT. 7, §;

Y ep—CPEIHASA CKOPOCTh MOTEPH MACCHI TI0XAaPHOM HArPy3KH B HA4aJIbHOM CTa UM M0XKapa, kM ¢
, BEIYHMCIISIOT 110 (hopmylie



_ zgm Y
Zg,w' ’

Tae i — CKOPOCTb NOTEPHU MACCHI B HavaJbHON CTaauu Toxapa i-ro mMarepuajia nomapﬂoﬁ Harpysku,
-2 -2
Krm -C .

Vo (149)

P o -1
Oy cp— CPEAHsIS TEIUIOTA CrOPaHKs OXaPHOH HAarpy3ku, MJLK-KI™, BBIMHCIIOT 110 hopmyIie

.OP.
p Z g/’l'll HI

H.Cp — 5
z 8 i

U — JMHEWHas CKOPOCTh paCIpOCTPaHEHUs IJIaMEHH, M-c™,
JomyckaeTcs B KadecTBE BEIMYMHBI ¥ OpaTh MaKCHMAaJIbHOE 3HAYCHHE JUII COCTABIISIOIINX
MOXKaPHYIO Harpy3Ky MaTepuasoB.

(150)

3HAYCHNUS BEMYMH Yo, OF |, u JUIS OCHOBHBIX FOPIOYHX MAaTePHAIOB IpHBeeHb! B Ta0m. 11, 12.

Tabmuma 11

JInHeiinas CKOPOCTH PACIIPOCTPAHCHUSA INIAMEHH 110 MIOBEPXHOCTH MaTE€pPUAIOB

Marepuan JIuneiiHas CKOpOCTh
pacIpocTpaHeHusl IUIaMEHH 110
TIOBEPXHOCTHU x10% m-¢™
1. VYrappl TEeKCTHIBHOTO NPOHM3BOJICTBA B Pa3phIXJICHHOM 10
COCTOSIHHU
2. Kopn 1,7
3. XIT0TIOK pa3pBIXJICHHBIN 4,2
4. JIeH pa3pBIXJICHHBIN 5,0
5. Xnonok+kanpoH (3:1) 2,8
6. [IpeBecrHa B mTabemnsax IpH BIaxkHOCTH, %0:
8—12 6,7
16—18 3,8
18—20 2,7
20—30 2,0
6onee 30 1,7
7. [TonBenieHHBIE BOPCUCTHIE TKAHU 6,7-10
8. TekcTunbHbIC U3AETHS B 3aKPHITOM CKIIAJe HPHU 3arpy3Ke 0,6
100 kr/m?
9. bymara B pyioHax B 3aKpbITOM cKJjaje mpu 3arpyske 140 0,5
Kr/M°
10. CuHTeTHYeCKHii KaydyK B 3aKPBITOM CKJIAJIe IIPU 3arpy3ke 0,7
cebimre 230 kr/m?
11. JlepeBsiHHbIC TIOKPBITHS IIEXOB OOJIBIION IUTOMIAH, 2,8-5,3
JICPEBSHHBIC CTEHbI, OTJAEIAHHbIE JPEBECHO-BOJIOKHUCTHIMHU
TUTUTaMH
12. Tleunble orpaxkaaroline KOHCTPYKIMHU C YTEIUIUTENEM M3 7,5-10
3asuBoyHoro I1ITY
13. CostoMeHHBIE ¥ KAMBIIIMTOBBIE U3IEIHS 6,7
14. Tkanu (xoJcT, Oaiika, 6535):
10 TOPU30HTAJIH 1,3
B BEPTHKaIbHOM HalpaBlIeHUH 30
B HalpaBJIeHHH, HOPMAaJIbHOM K IOBEPXHOCTH TKaHEH, Mpu 4,0
paccrostanu Mexay Huma 0,2 M
15. JIucrosoii ITITY 5,0
16. Pe3nHOTEXHUUECKHUE U3AETHS B IITAOETIAX 1,7-2
17. Cunrernueckoe nokpoitue “Crkopron” npu 7'= 180°C 0,07
18. TopdormuTel B mrabensx 1,7
19. Kabenb AAIlIB1x120; ATIBI'D3x35+1x25;
ABBI3x35+1x25:




B TOPU30HTAJIBHOM TOHHEIH CBEPXY BHHM3 HPH PACCTOSIHUH 0,3
Mex 1y nonkamu 0,2 M

B TOPU30HTAIEHOM HAIpaBJICHUH 0,33

B BCPTUKAILHOM TOHHEJC B TOPU30HTAILHOM HANpaBICHUU 0,083
nipu paccTosHnn Mexay psagamu 0,2—0,4

Tabnuua 12

CpenHsisi CKOPOCTh BBITOPAHHS U HU3LIAS TEIIOTA CrOPAaHMs BellleCTB U MaTepHaJioB

BemectBa u Mmarepuaisl CKOpPOCTB ITOTEPH MacChl Huszwas terora
X103, krom et CrOpaHus, KI[)K’KF_l
benzun 61,7 41870
Aneron 44,0 28890
JAMATUIOBBIH CIMpPT 60,0 33500
Benzon 73,3 38520
JluzenbpHOE TOIIMBO 42,0 48870
Kepocun 48,3 43540
Masyt 34,7 39770
Hedrts 28,3 41870
OTHUIIOBBIH CITUPT 33,0 27200
Typ6unsnoe macio (TI1-22) 30,0 41870
W3onponuioBelii ciiupt 31,3 30145
W3onenran 10,3 45220
Tonyon 48,3 41030
Hatpwuit MmeTauinueckuit 17,5 10900
Hpesecuna (6pycku) 13,7 % 39,3 13800
HpeBecuna  (Me0einb B OKHIBIX U 14,0 13800
aIMUHHACTPATUBHBIX 371aHuAX 8—10%)
Bymara paspeixiieHHas 8,0 13400
Bymara (KHUTH, )KypHaIIbI) 4,2 13400
KHuru Ha JepeBsSHHBIX CTEIUIaKaX 16,7 13400
KuHorieHka TpuaieraTHas 9,0 18800
KapOonuToBbie u3aenus 9,5 26900
Kayuayx CKC 13,0 43890
Kayuyk HaTypanbHbIH 19,0 44725
Opranudeckoe CTEKJIO 16,1 27670
TMomuctupo 14,4 39000
Pesuna 11,2 33520
TexkcToaur 6,7 20900
[eHomonuypeTan 2,8 24300
Bo10KHO 1ITANEeNIsH0e 6,7 13800
BonokHo mranensHoe B kumax 40x40x40 22,5 13800
cM
TTonusTnnen 10,3 47140
IMomunponuieH 14,5 45670
Xy1010K B Trokax 190 kr x M~ 2,4 16750
XJI0TIOK Pa3phIXJICHHBIH 21,3 15700
JleH pa3phIxiieHHbI# 21,3 15700
Xmonok+xamnpos (3:1) 12,5 16200
IIPUJIO)KEHUE 5
Oobsizamenvroe

METO/J OKCIIEPUMEHTAJIBHOT'O OITPEJAEJEHUSA BEPOATHOCTH
BO3HUKHOBEHMUS ITOKAPA B (OT) QJIEKTPUYECKHUX U3AEJIUAX

Hacrosmmuit  meTox pacupoCTpaHiaCTCd Ha OJJCKTPOTEXHUYCCKUE UBIACIIUA, PAaJTUOIJICKTPOHHYIO




annapaTypy M CpEJICTBAa BBIYMCINTEIBHONW TEXHUKH (DJICKTPHUYECKHUE H3JENUs) W YCTAHABJIMBAET
MOPSJIOK 3KCIIEPUMEHTAIBFHOT'O ONPEIEIICHHUS BEPOSITHOCTH BOZHUKHOBEHHS I0Kapa B (OT) HUX.

[lapameTpbl W YCIIOBUS MCHBITAaHMH /I KOHKPETHOTO W3JENHUS JOJDKHBI COIEPXKaThCsl B
HOPMaTHBHO-TEXHHUYECKOH JOKYMEHTALMH Ha H3JIEITHE.

1. CymHocTh MeToAa

1.1. Metox pa3paboTaH B COOTBETCTBUH C IPHIIOKEHIEM 3.

1.2. BeposATHOCTh BO3HHUKHOBEHHS IMOXKapa B (OT) JJEKTPUYECKOM (TO) H3ICTUH(s) SBISETCS
MHTETPAbHBIM TIOKa3aTelleM, YYUTHIBAIOIIAM KaK HAIeKHOCTh (MHTEHCHBHOCTH OTKAa30B) CaMOTO
W3IETsl U ero 3allUTHOW ammapaTypbl (TEIUIOBOH W ANEKTPUYECKOH), TaK M BEPOATHOCTh 3aTOPaHUS
(mocTmxeHus KPUTHIECKOI TeMIepaTyphl) 4acTAMHU W3ICTIHS, MO 1A PIKUBAIOIIINMHI
KOHCTPYKIIMOHHBIMA MaTepHajlaMH WM BEIIECTBAMH M MaTepHallaMH, HaXOIAIMIMMHUCS B 30HE €ro
paIMalMOHHOTO W3IYYEeHHS IMO0 B 30HE IOPAXCHHS SJICKTPOOYTOH WM Pas3iICTAIOUIIMUCS
pacKaJICHHBIMH (TOPSIINMH) YaCTIMHU (JaCTHLIAMH) OT H3/ICIHS.

1.3. M3penme cumTaeTcs YIOBJICTBOPSIOMMM TPEOOBAHUS HACTOSINETO CTaHAApPTa, €CIH OHO
MPOIIIIO UCTIBITAHNE B XapaKTEPHOM ITOKapOOIMaCHOM PEXHMME U BEPOSTHOCTh BOSHUKHOBEHUS TOXKapa
B HeM (OT HETro) He TIPEBBICHIIA 10° B rox.

Kommnekryromme wm3nmenust  (pe3WCTOPBI, KOHACHCATOPHI, TPAH3HCTOPBL, TPaHC(OPMATOPEI,
KJICMMHBIC 3)KAMBI, pelie W T. [.) AOIMYCKAIOTCA K MPUMEHEHUIO, €CId OHU OTBEYAIOT TPEOOBAHUSAM
MOXKapHOW OEe30ITacCHOCTH COOTBETCTBYIOIINX HOPMATHBHO-TEXHHYCCKUX IOKYMEHTOB M JJIS HHUX
oTpeneieHl MHTEHCHBHOCTH TI0KApPOOIIACHBIX OTKAa30B, HEOOXOOWMEIC U OICHKH BEPOSTHOCTH
BO3HIKHOBEHHSA MOXKapa B KOHCUHOM H3CIIHH.

1.4. XapakTepHBIii aBapUIHBIA MOXKAPOOTACHBIA PEXHM (Jlaiee — XapaKTepHBII MOKapOOMacHBIH
PEXUM) DIIEKTPOTEXHUIECKOTO M3ICIUS — 3TO TAaKOW PEXHM pPadOTH, NMPH KOTOPOM HapyIIaeTcs
COOTBETCTBHEC HOMHHAIIFHBIX MAPaMETPOB M HOPMAIIBHBIX YCIOBHH JKCIUIyaTalldM W3ICIUS WIH €ro
COCTaBHBIX YaCTeW, MPHUBOMAIIMNA €ro K BBIXOQY W3 CTPOS M CO3IAONINHA YCIOBHS BO3HHKHOBEHUS
3aropaHusl.

1.5. XapakTepHbIii MOKapOOTIaCHBII pPeKUM yCTAaHABIHMBAIOT B XO/€ MPEABAPUTEIHHBIX UCTIBITAHUIH.
OH pomkeH OBITh W3 YHCIIA HAWOOJEe OMACHBIX B II0)KAPHOM OTHOIICHWH PEXKHMOB, KOTOPHIE
BO3HHUKAIOT B HKCIUTyaTallMd ¥, IO BO3MOKHOCTH, UMCIOT HAaMOOJBIIYI0 BEPOSATHOCTh. B manpHeieM
BEIOpAHHBIH IT0’KapPOOIIACHBII PEKUM YKa3bIBAIOT B METOTUKE HCIIBITAHNS Ha TIOXKAPHYIO OMACHOCTb.

B 3aBucuMocTH OT BHIa W Ha3HAYCHUS H3JENHSA XapaKTEPHBIC HCIIBITATEIBHBIC IMOKAapOOIIACHEIC
PEXKUMBI CO3JJAIOT ITyTEM:

YBEITUYEHHUS CHJIBI TOKA, MPOTEKAIOMIEro 4epe3 HCCIeIyeMoe JIIEKTPUYEeCKOE H3JENUEe WIH €ro
COCTaBHYIO 4acTh (ITOBBINICHHE HANPSOKCHUS, KOPOTKOE 3aMBIKaHWE, TIIeperpy3ka, IByX(a3Hoe
BKITIOUYCHHUE AIEKTPOTEXHHUYCCKUX YCTPOUCTB TPeX(a3sHOTO TOKA, 3aKIMHUBAHHE POTOpA WIH APYTHX
TIOJIBIDKHBIX YacTel AIeKTPHUYECKIX MAIIHMH U allliapaToB | Jp.);

CHIDKCHHSI 3((PEKTHBHOCTH TEIUIOOTBONA OT HArpeBaeMBIX JJIEKTPHUYECKHIM TOKOM JeTalleil u
MOBEPXHOCTEH ANMEKTPHICCKUX YCTPOUCTB (3aKPHITHE MOBEPXHOCTEH TOPIOYUMH MaTepPHaIaMU C MaJIbIM
KO3(QQHUIMEHTOM TEIUIONPOBOMHOCTH, OTCYTCTBHE JKHIKOCTH B  BOJOHAJMBHEIX IPHOOpax,
BBEIKITIOYCHUE BEHTIIIATOPA B SJEKTPOKATOpH(epax U TEIUIOAICKTPOBCHTIIIATOPAX, IOHKECHUE YPOBHS
Maclia WM APYTOi AUAIIEKTPUIECKOH KUAKOCTH B MAaCIOHAIIOHECHHBIX YCTAHOBKAaX, CHIDKCHUE YPOBHS
JKUJIKOCTH, HCIIOJh3yEeMON B KQUECTBE TEILIOHOCHUTEIIS 1 JIp.);

YBEITUYCHHUS MEPEXOJHOTO COIMPOTHBICHUS (3HAYCHHE TMAACHUS HANPSHKCHUS, BBIICISIOMICHCS
MOIITHOCTH) B KOHTAKTHBIX COCIMHEHUSIX MITH KOMMYTAIIHOHHBIX 3JIEMEHTAX;

MOBEIICHUS KO3 dHIMeHTa TpeHUS B IBIDKYIIHXCA (BpAIAIONIMXCS) S3JEMEHTax (MMHTAIHS
OTCYTCTBHSI CMa3KH, M3HOC IIOBEPXHOCTEH U T. I.);

BO3JICHCTBHS Ha JIeTalIN BJIEKTPOYCTAHOBOK JJIEKTPUUECKHX MAyr (pe3koe IepeHanpspKeHue,
OTCYTCTBHE JIyTOI'aCHTEIILHBIX PELIETOK, BBIXOJ M3 CTPOS 3JIEMEHTOB, IIYHTHUPYIOIINX YTy, KPyroBOH
OTOHb KOJUIEKTOPA);

cOpachIBaHMsl pPACKaJCHHBIX (TOPSLIMX) YacTUI, OOpa3yloMUXCS IPH aBapUHHBIX PEKUMax B
JJIEKTPOYCTAaHOBKAX, HA TOPIOYHE AJIEMEHTHI (4acTHUI] OT OILIABJIEHHS HUKEJIEBBIX 3JIEKTPOJIOB B JIaMIIaxX
HaKaJMBaHMS, YaCTHIl METAJUIOB, 00pa3yIOIIMXCsS NPH KOPOTKUX 3aMbIKaHUSX B AJICKTPONPOBOJKAX, U

T. IL.);
pacloyoKeHUs] TOPIOYMX MarepuajioB B 30HE pPaJUalMOHHOTO HarpeBa, CO3/1aBacMOro
JJIEKTPOYCTaHOBKAaMHU;

MPOIMyCKaHUs TOKA IO KOHCTPYKUHUAM M 3JICMCHTAaM, KOTOPbLIC HOPMAJIbHO HE 00TeKarTCs TOKOM,
HO MOT'YT UM 00TeKaThCs B aBapHﬁHBIX YCJIIOBUAX,

CO3JaHrsd HENPEAYCMOTPEHHOI'O YCIIOBUSAMU pa60TI)I, HO BO3MOXHOI'0O B aBapHﬁHOM pexKumMe
HarpeBa 3a CHCT JJICKTPOMAarHuTHbIX MOJICH.



2. Pacyer BeposITHOCTH BO3HMKHOBEHHS MOKAPA OT 3JIeKTPHYECKOT0 H3/1eTHs
2.1. BeposTHOCTP BO3HHKHOBEHHS TIOKapa B (OT) DICKTPUUECKUX W3ACTHA U  YCIOBHSA
noxapo0Oe3omacHOCTH (T1. 1.3) 3aMICHIBAIOT CIEAYIOIINM BEIPKECHHEM:

O =91r 913 3 9= 1076, (151)
rae Qnp, — BEPOATHOCTh BO3HUKHOBEHMS XapaKTEPHOTO IOYKApOONACHOTO PeXXUMa B COCTABHOM 4acTH
n3aenust (BO3HUKHOBeHMS K3, meperpys3Kku, MOBBIICHHS MIEPEX0AHOTO COTIPOTUBIICHH U T. 11.), 1/Tox;

Qu; — BEpOATHOCTH TOTO, YTO 3HAUCHHE (XapaKTEPHOTO 3JICKTPOTEXHUUECKOTO MapameTpa (TOKa,
MEPEXOIHOTO COIMPOTHBIEHUS U JIP.) JIEXKUT B ANANA30HE MTOKAPOONACHBIX 3HAUCHHH;

Q. — BEpOATHOCTH HeCPadATHIBAHMUS aIapaTa 3amIuTHl (JIEKTPUIECKOH, TEIUIOBOU M T. II.);

Q, — BEpOSITHOCTHh JOCTH)XKEHHSA TOPIOYMM MAaTEPHallOM KPHUTHUYECKOM TeMIepaTypsl WIH €Tro
BOCIUIAMEHEHUSI.

2.2. 3a TONOXWUTENBHBIA MCXOJl ONBITA B JAHHOM CIydac B 3aBHCHMOCTH OT BHIA 3JIEKTPHIECKOTO
W3eNUsl NPUHAMAIOT: BOCIUIAMEGHCHHUE, IIOSIBICHHE [bIMa, JOCTIDKEHHE KPUTHYECKOTO 3HAYCHHMS
TEeMIIepaTypsl IIPH HarpeBe u T. II.

2.3. BepoATHOCTb BO3HMKHOBEHHMs XapaKTEPHOIO MOKapoonacHoro pexuma Qp,, Ompenensror
CTaTHCTHYECKN 110 JAaHHBIM HCIBITATENBHBIX JA00OpaTOpUi MNpenpusATHd W HM3TOTOBUTENEH N
9KCIUTYaTallMOHHBIX CIIYKO0.

IIpy HaMMYMK COOTBETCTBYIOIMX CIPABOYHBIX JaHHBIX Qp , MOKET OBITh ONpE/IENeHa Yepe3 OOIy0
WHTCHCUBHOCTh  OTKA30B M3JEJNUS C BBEACHHEM KOI(PQHIMEHTa, YUIUTHIBAIOUIETO OO
MOKapPOOTIACHBIX OTKAa30B.

2.4. BeposarHocts (Q,; ;) B 001IIeM BHIE pacCIUTHIBACTCS IO (hopMyIe

0, =1-e" =1-Pe™ —¢ ' 4 pe ' (152)
rie P — BepoSTHOCTB 3arpyOieHHs 3aUTHI (YCTaHABIMBACTCS 0OCIEOBAHNEM WIIM TPUHUMAETCS KaKk
CPEIHECTAaTUCTUYECKOE 3HAYEHHWE, HMCEIOIIee MeCTO Ha OOBeKTaX, TA€ MNPEUMYyIIECTBCHHO
UCTIONIb3YETCS H3IETIHE);

A, — DKCIUTyaTallMOHHAs! HTHTEHCUBHOCTH OTKA30B anaparoB 3aliuThl, 1/4;

A, — pabouas (anmapaTHas) HHTEHCHBHOCTH OTKAa30B 3allMThl (Ompejensercs NO TeopuM
HaJIe)KHOCTH TEXHUIECKUX CUCTEM), 1/d;

A, — UHTEHCHBHOCTH OTKa30B 3arpyOJIeHHOM 3ammThl, 1/4;

t — Texymee BpeMst paboTHI, .

Jlnst anmapaToB 3amUThl, HAXOMSAIIMXCS B dKcIutyaTaiuu Oonee 1,5—2 ner, mis pacuera (Q,.,)
MOXeT OBITh UCIIOJIb30BAHO YIIPOIIEHHOE BBIPAKEHHE:

Ops=hpt (153)

25,  XapakTepHbIi  TOXapOOMACHBIA  PEXHUM  HW3/ENUsl  ONpeAensercs  3HadeHHEM
3JIEKTPOTEXHUYECKOTO IapamMerpa, IpH KOTOPOM BO3MOXKHO IOSIBJIEHHE IPU3HAKOB €r0 3aropaHusl.
Hanpumep, XapakTepHBII TOXapOOMAaCHBIH pekuM — KopoTkoe 3ambikanue (K3); xapakrepHBId
JNEKTPOTEXHUIECKUH TTapaMeTp 3TOro pexnMa — 3HaueHue Toka K3. 3axkuranue uznenus BO3MOXKHO
TOJIBKO B OTIpeJIeJIEHHOM Juana3oHe TokoB K3. B obmem Buze:

Ons =Ny /N, (154)
rae Nrn N3 — COOTBETCTBECHHO AUAIA30HbI MOKAPOOMACHBIX U BO3MOXKHBIX B OKCILTyaTallun 3HAYECHUHN
XapaKTePHOTo JIEKTPOTEXHMYECKOTO TIapaMeTpa.

B cinydyae wucnonp30BaHUsSL ISl OLEHKH 3Q)KUTaTelbHON CIOCOOHOCTH 3JIEKTPOTEXHHUUYECKUX
(hakTOPOB WX YHEPTeTUUECKUX XaPAKTEPUCTHK — SHEPTUH, MOIIHOCTH, INIOTHOCTH TETJIOBOTO MOTOKA,
TEeMIlepaTypsl M T. I. ONpPENeINsieTCs] BEPOSTHOCTh TOTrO, KaK 4YacTO WM KakK JIOJT0 3HAa4YeHUe
COOTBETCTBYIOIETO SHEPTETHYECKOrO MapamMeTpa 3a ONpeeIeHHbIH MPOMEXYTOK BpEMEHH (HarpUMep
B TEUCHHE roja) OyAeT MpeBHIIaTh €ro MHHHUMAalbHOE Io)KapoomacHoe 3HaueHwe. Haxoknenune
MUHUMAJIBHBIX ITOXapOOMaCHBIX 3HAYECHUU TMPOU3BOAUTCA B XOJC BBINOJIHCHUA OKCIICPUMEHTAJIBHBIX
HCCIIeIOBAHUH Mpu onpeneneHun Q,.

2.6. BepostHOCTh Q, MOJIOKUTEIBHOIO KCXOAA OIbITa (BOCIUIAMEHEHHS, MOSIBJICHHS IbIMa HJIH
JOCTIKEHHST KPHUTHUYECKOH TEMIIepaTypbl) OINpeAeseTcs IOocie MNpOBENeHUs J1abopaTOpPHBIX
UCTIBITAHHI B YCIIOBUAX paBeHCTBA Q= Q5= Q. =1,
_3+13m

n+2
r7ie M — YHCIIO OIBITOB C MOJIOKUTEILHBIM UCX0aM;

1 — YHCIIO OTIBITOB.

B ciyuae m>0,76 (n—1), npuaumaror Q ,= I.

HpI/I HCIOJIB30BAHUU B KQYECTBE KPUTEPHUSA IMOJOKUTCIBHOIO0 UCX0Aa OIbITa TOCTUKCHUE TOPIHOYNM

s (155)



MarepuaioM KpUTHYECKOH TemmnepaTypsl Q, onpenesnsiercs U3 GopMyJibl
Op =1-0,, (156)
rae ®; — Oe3pa3MepHBI HapamMeTp, 3HAYCHHE KOTOPOTO BBIOMpACTCSA MO TAaOJMYHBIM [AHHBIM, B
3aBHCHMOCTH OT Oe3pa3MepHOTo mapamMmeTpa « B pacnpeneneHny CThIOICHTA.
‘/;(T K~ T CP)

=Yk " Ter), (157)
o

rae T, — KpuTHYeCcKasi TeMIIepaTypa HarpeBa roprodero marepuana, K;

T, — cpennee apudmeTHUECKOE 3HAYEHHE TEMIIEPATYP B MCIIBITAHUAX B HanOOIIee HArPETOM MeCTe
m3aenws, K;

G — cpeHee KBaIpaTHYECKOe OTKIOHEHHE.

B kauecTBe KpUTHYECKOW TeMIIEpaTypbl, B 3aBUCUMOCTH OT BHJA HU3JENUA, YCIOBUH €ro
JKCIUTyaTallid W BO3MOXHBIX HWCTOYHUKOB 3)KUTaHWS MOXET OBITh TIPUHATA TEMIICPATypa,
cocrasisitoas B 80% TemnepaTypsl BOCIULIAMEHEHHSI U30JSIIIMOHHOTO (KOHCTPYKTOPCKOT0) MaTepuara.

2.7. NomyckaeTcs mpu ompeneneHud Q, 3aMeHATh CO3JaHHE XapaKTEPHOTO MOXKAPOOMACHOTO
pekrMa Ha UCHOJb30BaHUE CTAaHAAPTU30BAHHOTO HKBHUBAJIEHTHOTO IO TEIIOBOMY BO3AEHUCTBHUIO
HUCTOYHUKA 3a’KHUraHus, T. c. C OKBHUBAJICHTHBIMH napaMeTpaMH, xapaKTepmy}omHMH
BOCILIAMEHSIOIIYIO CIIOCOOHOCTh (MOIIHOCTb, IUIONIAb, IEPHOAUIHOCTD U BPEMSI BO3JICHCTRBUS).

HIPUIIO)KEHUE 6
Cnpasounoe

INPUMEPBI PACUETA

1. PaccunTaTh BEpOSITHOCTH BO3HUKHOBEHHSI M0Kapa U B3PHIBAa B OT/I€JIeHUU KOMIIPECCHH.

1.1. Jlanuble anis pacueTa

OTaeneHue KOMIIPECCHM JTHJIEHA PAcIoOjOKEHO B OJHOITKHOM IPOW3BOJCTBEHHOM 3JIaHUH
pasmepamu B minaHe 20x12 M u BbicoTod 10 M. CTeHBI 31aHUS — KUPIHYHBIE C JICHTOYHBIM
ocrexieHueM. IlepekppiTHe — U3 pPEOPUCTBIX IKeIe300eTOHHBIX IauT. OCBEICHHE IeXxa —
ANIEKTPUIECKOE, OTOILUICHHE — IIeHTpanbHoe. Llex 000pynoBaH aBapuiiHON BEHTWIIALIKCH ¢ KPATHOCTHIO
BO3yXx000MeHa (N), paBHOW BOCEMU.

B nomeniennn nexa pa3MemaeTcsi KOMIPeccop, KOTOPbIH MOBBIIIAET JaBJIECHHUE MMOCTYIAIOIETO U3
MarucTpaibHOro Tpybompooga stimena ¢ 11:10° xo 275-10° Ila. Jimamerp TpyGOmpoOBOIOB C
oTHIeHOM paBeH 150 MM, Temneparypa stiieHa gocturaer 130 °C. 31anue uMeeT MOJIHUE3ANUTY TUIIA
b.

HwxHuit KOHIIETpallMOHHBIA Ipeaen BocruiaMeHeHns 3THeHa (Cy s B CMECH C BO3JyXOM PaBeH
2,75%, mostomy, B coorBerctBur ¢ CHull 11-90-81: mpon3BoacTBO O B3PBIBHOM, B3PHIBOIIOKAPHOH U
MOXKapHOW OITACHOCTH OTHOCHTCSI K KaTerOpHH A, TO €CTh B II€X€ BO3MOXXHO BO3ZHMKHOBEHHME Kak
MoXapa, Tak ¥ B3pbiBa. [10 yCIOBHAM TEXHOJOTMYECKOTO IMpolecca BO3SHUKHOBEHHE B3PHIBOONACHON
KOHIIEHTPAIMU B 00beMe ITOMEIIECHNSI BO3MOYKHO TOJIBKO B aBAPUIHBIX YCIOBHAX, TIO3TOMY TIOMELIECHHE
0 KJIaccu(UKAIMK B3PbIBOOIACHBIX 30H OTHOCHTCSA K Kilaccy B-1a.

[loxapHast ONACHOCTb OTJEJICHHS KOMIIPECCHH CKJIa[bIBAaCTCSl M3 II0XKapHOM OIaCHOCTH
KOMITPECCOPHOH yCTaHOBKHM M MOXAPHOW OmacHOCTH nomenienus. [loxkapHas onmacHOCTh KOMITpeccopa
00ycIIoBJI€Ha ONTACHOCTHIO BO3HUKHOBEHHMS B3PhIBa 3THJICHOBO3AYIIHOM CMECH BHYTPH ammnapaTa.

[ToxxapHast OIIaCHOCTH TOMEIIEHHsT 00YCJIOBJICHa ONACHOCTHIO BO3HMKHOBEHHS II0XKapa B IeXe, a
TaK)Ke OMACHOCTHIO BO3HMKHOBEHHMS B3pbIBa ATWJICHOBO3YIIHON cMecH B 00beMe IieXa IpH BBIXOZE
STHJIEHA U3 Ta30BBIX KOMMYHHUKAIUH IIPH aBapyH.

1.2. Pacuer

Bo3HUKHOBEHHE B3pbIBa B KOMIIPECCOPE OOYCIIOBJIEHO OHOBPEMEHHBIM IOSIBIICHHEM B IMJIMHIPE
TOPIOYET0 Ta3a, OKUCIUTENS M UCTOYHNKA 3aXKUT'aHUsL.

[To ycnoBuSIM TEXHOJIOIMYECKOTO IpOIlecca B IMJIMHJAPE KOMIpeccopa HOCTOSIHHO oOpamiaercs
STHJIEH, IOATOMY BEPOSITHOCTD TOSIBJICHUS] B KOMITPECCOPE TOPIOYEro ra3a paBHa €JIMHUIIC

Ok (IB) = O (I'B) = O (1. 1) =1

[NosiBienre okuciutens (BO3Ayxa) B IWIMHIAPE KOMIpEccopa BO3MOXHO MPU 3aKIHHUBAHUH
BCACBIBAIOIIETO KiamaHa. B 3ToM ciy4ae B IWIMHAPE CO3TAETCS pa3pspKeHHe, 00yCIaBIMBAroIIee
MOJICOC BO3/yXa 4Yepe3 CallbHUKOBbBIC YIUIOTHEeHHs. [IJisi OTKIOHEHUsI KOMIIpeccopa MpU 3aKJIMHHUBAHHN
BCACBIBAIOIIETO KJIalaHa HMMEEeTCS CHUCTeMa KOHTPOJS JaBJICHHS, KOTOpas OTKI0YaeT KOMIIPECCOop
yepe3 10 ¢ mocne 3aknuHMBaHMs KiamaHa. OOciemoBaHuMe MOKas3ago, 4TO 3a roja Habmomanocs 10



CJIy4acB 3aKJIMHUBAHUS KJIAlIaHOB. Toraa BEPOATHOCTDH pa3repmMeTu3sallii KOMIpeccopa paBHa

= 1 10-10

0x(S)=2=3"r,

=——— ——=32-10".
T &0 525600 60

AHanu3upyeMmblil KOMIIpECCOp B TEYEHHUE Trojia Haxoawicsi B padoyem cocrosuun 4000 4, mosTomy
BEPOSITHOCTB €T0 HaX0XKACHHS 110/ pa3psHKEHUEM paBHA

m

K
S)==2> "1, =——
Cxt) rPlZ:l:‘ 525600

OTKy,Ela BepOﬂTHOCTL moacoca Bo3z[yxa B KOMHpeCCOp COCTABUT 3HAUCHHUC
Ok (b)) = Ok (5))0x (S,) =2,3-10"-32:10° =7,4-107".

Takum 00pa3oM, BEpOSTHOCTH IMOSIBJICHUS B LIMIIMHAPE KOMIIPECCOPa AOCTATOYHOTO KOJIMYECTBA
OKHUCIIUTENIS B COOTBETCTBHH ¢ popmyIoit (44) mpunoxkenust 3 paBHa

Oy (OK) = Ok (OK,) = Ok (by) = 74107,

OTKynma BepOSTHOCTh 00pa30BaHHs TOPIOYEH Cpeibl B IIJIMHAPE KOMIIPECCOpa COOTBETCTBUH C

dhopmyioii (40) npunoxenus 3 OyaeT paBHa
Ox(I'C) =0y (IB)Ox (OK) =1-7,4-107 =7,4-107

HcTouyHukoM 3akuraHus 3THJ’ICHOBO3Z[yH.IHOIZ CMECH B MUWJIIMHAPE KOMIIpECCOpa MOT'yT 6])ITI: TOJIBKO
HCKPBl MEXAHWYECKOTO IMPOMCXOXKAEHHS, BO3HUKAMOIIME MpPHU pa3pylieHHHd y3JI0B W JeTaleid
MOPIIHEBOH TPYMNbI H3-3a TOTEPH MPOYHOCTH Marepuaja WM TpH OcIalbieHud OOJTOBBIX
COEMHEHUM.

CraTHCTHYECKHE TaHHBIC TOKA3BIBAIOT, YTO 33 AHAIU3UPYEMBIH IEPUO BpEMEHN HAOIIOIANCs OUH
CIy4all paspylleHMs [IeTajlell NOPLIHEBOM IPYIIbI, B pe3yJbTaTe 4ero B LIMIMHIAPE KOMIIpEccopa B
TeyeHrne 2 MUH HabI0aI0Cch UCKpeHue. [109ToMy BepOsSTHOCTh MOSIBICHUS B MWIMHAPE KOMIIpEccopa
(PUKIHOHHBIX HCKP B COOTBETCTBHU ¢ popmyinamu (42 u 47) npunoxeHus 3 paBHa

-2000-60=23-10"".

T 525600

Ok (TH) = O (TH3) = O (fy) =283 ¢, — L 538107
P i=l

OueHNM DSHEpPrUI0 HCKp, BO3HHUKAIOMIMX TPH pPa3pylICHWH JeTajeldl IOPIIHEBOH TIPYIIIbI
KOMIIpeccopa. 3Hasi, 4TO CKOPOCTh JABHKEHHS STHX AeTaneii coctamser 20 M-C, a ux macca pasHa 10
KT " OoJtee, HaiiieM 3Hepruro coyaapenus (E), Ix, mo popmyre

2

mw

E= =2000.

W3BecTHO, 4TO (DPUKLMOHHBIC MCKPHI TBEPABIX CTajleil NpH dHeprusx coyaapenus mopsaka 1000
JDK NOIKUTAOT METaHOBO3IYIIIHBIE CMECH ¢ MUHUMAIBHO# 3Hepruei 3axuranus 0,28 m/[x.

MuHHMMasbHas JHEPrus 3aXHIaHWs OSTHICHOBO3AYyIIHOH cmecn paBHa 0,12 m/Dk, a sHeprus
coynapeHus Ten 3HaunTensHo npessimaet 1000 [k, cnemoBaTenbHO:

Iy _
Ok - (By) =1
Toraa BepOsSTHOCTB MOSIBJICHUS B LIJIMHIAPE KOMIIPECCOpa HCTOYHHKA 3a)KUTAHUS B COOTBETCTBHU C
(hopmyoii (46) npunoxeHus 3 paBHa

Oy (M3) = Qi (TH)Oy (B)=3,8-10"° -1=38-10"°.

Takum 00pa3oM, BEpOSTHOCTH B3pBIBAa JITHJICHOBO3IYIIHOW CMECH BHYTPH KoMIIpeccopa Oyner

paBHa
Oy (BTA) = Oy (I'C)Qx (M3)=7,4-10" -38-10° =28-107"2.

Ha6J’HOH€HI/IG 3a MPOU3BOACTBOM II0OKa3sajo, 4YTO TpHWXKIAbBI 3a TOA (m-3) oTMeE4dajiaCb
pasrepmMeTusanus KOMMYHI/IKaIII/Iﬁ C DOTHJICHOM H TIa3 BbLIXOJUII B O6’I>eM IIOMEUICHUS. Paccunraem
BpeMs O6paBOBaHI/I§I B3prBOOHaCHOﬁ KOHIICHTpAallUU B JIOKAJIbHOM 06J1a1<e, 3aHUMAaKrIIeM 5% 061>eMa
nexa.

Pexxnm ucTeyeHus STHIeHa M3 TpyOONpPOBOAA TPH pasrepMeTH3aluK (HIaHIEBBIX COCAMHEHUH
BBIYUCIIAIOT U3 BBIPAKCHUS

P 1-10°

Zam _ 0V
P 275-10°
rae P, — atMocdepHoe aaBnenue, [1a;
Ppas — pabouee JaBiieHKHE B TPyOONPOBOAAxX C 3TUIEHOM, I1a;
Vi, — KPUTHYECKOE OTHOILICHHUE.

=0,00364 < vyp =0,528,

kp



To ecTh ucreueHue MMpoUuCxXoauT Co 3ByKOBOI7[ CKOpPOCTBIO W, paBHOﬁ

848 848
=334, 150, =334 |55 =360,
Y M P 28

ITnomans menn F npu pasrepmerusanuu (GIaHIEBOrO COSAUHEHUS TPyOOmpoBoaa nuamerpom 150
MM U TONIKHOM menu 0,5 MM paBHa

F=nds=12-10"
Pacxox sTHneHa — ¢ uepe3 Takoe OTBEpPCTUE OYIET paBeH
g=369m-¢71-0,00012 ? =0,044.
Torua BpEMs 06pa3OBaHI/IH JIOKAJIbHOT'O B3PBIBOOIIACHOT'O 06J1a1<a, 3aHUMAaKOIICTO 5% 061,eMa mnexa
npu paboTe BEHTWISILIMY, OyJIET paBHO

o= 3600, | g _3600 0,44 066,
8 _ Cyrns 8 0.44 _ 273-8:0,05-2400
100 -2 -3600 ’ 100-2-3600

VYuuteiBas, 4TO W3 BCEH MacChl JTHJICHA, BBIMIEANIETO B 00beM momelnenus, Tonbko 70%
Y4acTBYIOT B 00pa30BaHHUH JIOKAJIBHOTO B3PHIBOONACHOTO 00JiaKa, BpeMsi 00pa30oBaHMs 9TOro o0iiaka u

T
BpeMsl €T0 CyIIECTBOBAHHS TIOCTIE YCTPAHEHHs YTEUKH STHIEHa By/IET PaBHO: T = —— = 0,94

)
Bpems ucreueHus 3TWIEHA NMPU MMEBIIMX MECTO aBapUsaX 3a aHATU3UPYEMBIH NEpHOJ BpPEMEHHU
obuto paBao 4,5, 5 u 55 mun. Torma obiiee Bpemsi CYIIECTBOBAaHHs B3PBIBOOMACHOTO OO0JaKa,
3aHUMaloIero 5% o0bema MOMEIeHUS U MPEACTABISIONIETO ONACHOCTh TP B3PBIBE JIIS LEIOCTHOCTH
CTPOUTENBHBIX KOHCTPYKIMH U JKU3HU JIFO/IeH ¢ yueTOM paboThl aBapUifHON BEHTWISALMK OyIeT paBHO
3
T,= m[(r 0—172)+r2]:m1:0 =15.
i=l
OTKyna BEpOSITHOCTD MOSIBJICHUSI B 00beMe TIOMELICHHS, IOCTaTOYHOTO JJIsi 00pa3oBaHus roproyei
CMecH KOJIMUeCTBa ITUJICHA, paBHA

1,25

2 15=3,6-107.
525600

3
0 (IB5) = 0 (B0 (0)=-2 D =
P o=l

Y4uThiBast, 4TO B 00beMe MOMEIIEHHUS TOCTOSHHO UMEETCSl OKUCITUTEIb, MOJTy4HM
O1(OK) =0 (0K) = O (b3) =1

Toraa BeposATHOCTH 00pa3oOBaHUS TOPIOYE CMeCH 3THJIEHAa C BO3IYXOM B O0BbEMe IOMEIICHHS
Oyner paBHa

Q0 (I'Cy) =0, (I'Bz)Q0;;(OK)=3,6-107 -1=3,6-10".

OCHOBHBIMH ~ MCTOYHHMKAaMH 3Q)XKHTaHHsS B3PBIBOOIIACHOTO ATUIICHOBO3IAYIIHOIO oOOJlaka B
MOMEIICHUH MOTYT OBITh DJIEKTPONPHOOpPHl (B CiIydae WX HECOOTBETCTBUS KATETOPHU W TPYIIIe
B3PBIBOOIIACHON CPEBI), OTKPBITHIA OrOHB (MIPU MPOBEACHUH OTHEBBIX paboT), HCKPBI OT yaapa (mpu
Pa3IMYHBIX PEMOHTHBIX paboTax) U pa3ps aTMOC(HEPHOTo EKTPUYESCTBRA.

[oKapHO-TEXHUYECKUM  OOCJICOBaHHEM OTAEICHUS KOMIIPECCHHM YCTAHOBIECHO, YTO IIATh
JJEeKTPOCBETHIRHUKOB Mapku B3[T B pasHoe Bpems B Teuenme 120, 100, 80, 126 m 135 u
9KCIUTYaTUPOBAINCH C HAPYIICHUEM ILEJICBOI 3aINThI.

BeposiTHOCTh HAaX0XKIEHUSI JJICKTPOCBETWIILHUKOB B HEUCIIPABHOM COCTOSIHMH paBHA

5
0, (L) =ﬁ2‘ci — 12 33600-77.102
TP 525600

Tak kak TemrepaTypa KoJObl 3JeKTposiaMiiouky MoutHocteio 150 BT pasna 350 °C, a Temneparypa
camoBocIiaMeneHus stwiena 540 °C, cienoBarenbHO, HarpeTas Koja0a HE MOXKET ObITh MCTOYHHUKOM
3a)KUTaHMs 3THJICHOBO3AYIIIHOM CMECH.

YCTaHOBIIEHO, YTO 32 aHAIM3UPYEMbIH IEpHOJ BPEMEHHM B IOMEIICHHH 6 pa3 NpOBOIMINCH
raszocBapounsle paborel mo 6, 8, 10, 4, 3 u 5 u kaxnas. IloaToMy BEpOSTHOCTb IOSIBJICHUS B
MOMEIEHUH OTKPBITOrO OTHsl OyJeT paBHa

Ky <

QU(TH4):QU(h2):_ZTi _ 1,4

=—2 _.2160=58-10"".
1, & 525600



Tak kak TeMIeparypa mjiaMeH!u ra3oBou TOPCJIKU U BpEeMs €€ HeﬁCTBI/IH 3HAYUTCIIBHO MPEBLIIIAIOT
TEMIICPATYypPy BOCIUIAMCHCHUS U BpEMA, HeOGXOIlI/IMOG JJIA 3aXKHUTraHusA 3THHCHOBO3,Z[yHlHOﬁ CMECH,
nojxy4aem, 4To

2
On(By)=1.
PemoHTHBIE paboOTHIl € TPUMEHEHHWEM HCKPOONACHOTO HWHCTPYMEHTa B IOMEIICHUH 32
aHAJIM3UPYEMBIH IIEPUOJ BPEMEHHU HE MTPOBOMINCH.
BerruncisieM BepOsITHOCTD MOSIBIICHHS B TOMEICHUH pa3psijia aTMOC(HEPHOTO AIEKTPHUYECTBA.
[Tomerenne pacroyioKEHO B MECTHOCTH C MNPOJOJDKHTENBHOCTBIO TPO30BOH JesitenibHOCTH 50
crox’, mostomy n = 6 kM 2rox . OTcCioma, B COOTBETCTBHH ¢ (opMyioii (5) MPHUIOKEHHS 3 HHCIO
yZIapOB MOJIHUH B 3/IaHHE PaBHO
Ny =(1+6H)S +6H)-n-10° =3,4-1072.
Tornma BeposITHOCTH IPSIMOTO yJapa MOJTHUH OyJeT paBHA
)
O,(ty)=1-e =34-10".
BrluuciisieM BEpOSTHOCTh OTKa3a MCIPABHOM MOJHME3ALIUTHI TUIA b 34aHUS KOMIIPECCOPHOW MO
dopmyne (52) npunoxxerus 3
On(t)=1-B,=1-095=5-10"2
Taxum 006pa3oM, BEpOSITHOCT MTOPAXKEHHMS 3/1aHHS MOJIHUEH paBHa

_ _ -3

0, (C1) =Qp(1)Qn (1) =1,7-107".
HO)KapHO-TeXHI/I‘IeCKI/IM 06CJ'IGZ[OB3HI/I€M YCTAHOBJICHO, YTO 3alllMTHOC 3a3C€MJICHUC, UMCIOIICCCS B

3AaHUHU, HAXOAUTCA B UCIIPABHOM COCTOSHUH, TIOOTOMY

O;(C)=0, 0On(C3)=0.

_Ny.MT

Tornma
O (TH)) =0y (1) =1,7-10".
YuutsiBas napaMeTpsl MOJIHUY ITOIY4UM
0,(BY)=1.
Ortkyna
Qu(M3/IC) =0 (TH,) + O (TH)0; (B2 =(1,7-107 +58-107)-1=7,5-10"".

Takum 00pa3oM, BEpOSTHOCTh B3pbIBAa STHJIEHOBO3AYIIHOW CMECH B o0beMe MmoMenieHus Oyner
paBHa:

O(BO)=Q,;,(I'C))Q;(M3/I'C)=3,6-10"-7,5-10> =2,7-10""

Paccuntaem BepoSTHOCTH BOSHUKHOBEHHS MOXKapa B MOMEIIEHNH KoMIpeccopHoil. Habmronenue 3a
00BEKTOM TMO3BOJHJIO YCTAaHOBHUTH, YTO IMpHMEpHO 255 arox’ B MOMEIICHHH KOMIIPECCOPHOH, B
HapyIIeHWe TMPaBWI MOXApHOH OE30MACHOCTH, XPAHWIINCH pa3HOOOpa3HbIE TOPIOYHE MaTepHaibl
(BGTOI.HL, JACPCBSAHHBIC KOHCTPYKIHH, APCBECHBIC OTXO0bI u T.H.), HE HOpeAyCMOTPCHHBIC
TCXHOJIOTHUICCKUM PETIIAMEHTOM.

HOI-)TOMy BCPOATHOCTD MOSABJICHHS B IOMCIICHUN I'OPHOYHX BCIIECCTB paBHA

K N 1 -2
I'B;)= [B,))=—- T,=——-255-60=2,6-10"".
Oy (I'By) =0, (I'By) TP; = 535600

OTKyz1a BEpOsITHOCTh 00pa30BaHMs B LI€Xe IT0XKAPOOTIACHON CpeJibl paBHA

0 (I'Cp) =0y (I'B)Q17 (OK) =2,6-107%,

W3 3admKcHpOBaHHBIX TEIJIOBBIX MCTOYHHMKOB, KOTOPBIE MOTYT IOSIBUTHCS B I€XE, MUCTOYHHKOM
32)KUTaHMUsl JUIl TBEPABIX TOPIOYHMX BEHIECTB SBJISICTCS TOJBKO OTKPBITBIH OTOHb W Paspsiibl
aTMoc(epHOro anekTpudecTBa. [109TOMy BEpOATHOCTP BO3HMKHOBEHHS B OTIEIEHHHM KOMIIPECCHU
HoXKapa paBHa

OI10) = O(I'C,)0,, (M3/ I'C)=2,6-107-7,5-10 =1,9-107*.
Taxum 06pa30M, BEPOATHOCTb TOI'0, YTO B OTACJICHUU KOMIIPECCUHN HpOI/ISOﬁ,HGT B3PbIB J'II/I6O B
CaMOM KOMIIpeCCope, J'II/I60 B O6’I>€Me nexa COCTaBUT 3HAYCHUC

O(BIT)=1-[1- 0k (BTA)|[1 - Q(BO)|=1-(1-2.8-107%)-(1-2,7-107)=2,7-10"".
BepOHTHOCTL TOTO, UTO B KOMHpeCCOpHOfI BO3HUKHET OXKap WUJIN B3PbIB, paBHA:
OB um B3) = Q(BIN)+Q(I10)=2,7-107 +1,9-10* =1,9-107*.
1.3. 3akmodeHue



BeposTHOCTh BO3HUKHOBEHHSI B KOMIIPECCOPHOM B3phIBA paBHA 2,7-107 B rog, uto COOTBETCTBYET
oIHOMY B3pbIBY B Toa B 3703704 aHanOTMYHBIX 3IaHUAX, 8 BEPOATHOCTh BOSHUKHOBEHUS B HEM WU
B3pbIBa, WK TMOXapa paBHA 1,9-10* B rox, T. €. oauH MO’Kap WJIM B3PHIB B roll B 5263 aHaTOrMYHBIX
MOMEIICHUSIX.

2. PaccuuTaTh BepOSITHOCTh BO3HMKHOBEHHsI mMoxkapa B pe3epByape PBC-20000 HIIC
“roproJjm”

2.1. TanHble s pacueTa

B KauecTBe MOKAPOONACHOrO 00BEKTA B3ST pesepByap ¢ HedThio oGbemMom 20000 m°. Pacuer
BeJIETCs JUI HOPMAJIBHOM AKCILTyaTallii TEXHUUECKH UCIIPaBHOTO pe3epByapa.

Cpennsisi pabouas temneparypa Heptn 7=311 K. HmwxHuil 1 BepXHUH TeMmIepaTypHbIE IpeIeIbl
BocIIaMeHeHuss HeTH paBHbL T, ,=249 K, T,,,=265 K. KonudecTBo 000pOTOB pe3epByapa B roj
11 =24 rox™. Bpems cymiecTBoBaHMs TOprOYCH cpelsl B pe3epByape MpU OTKAYKe 33 OJUH 000pOT
pesepByapa T, =10 9 (uckimrouas IIMTENBHBIN npocToit). Pamimyc pesepyapa PBC=2000 R=22,81 m.
Beicota pesepsyapa H,=11,9 M. Uucno ynapos MomnHuit n = 6 kv 2rox”. Ha pesepByape MMeeTcs
MornHue3ammra tTuna b, mostomy [5=0,95.

Yucno MCKpPOONACHBIX ONepaluid Mpy pyyHoM M3MepeHuH yposHA N,, = 1100 rox. BeposTHOoCTh
TS (CKopocTh BeTpa u<l M~c'1), Qu (u<1) =0,12. Yucno BriaroueHuit snextposaasmxek N, ,=40-rox’
! Yucno mckpoomacHsIX omepaumii mpH TPOBEICHHUH TexoOcmyxkuBaHus pesepByapa Npo=24 rox™.
HwxHuit 1 BepXHHH KOHIIEHTpPALMOHHBIE Tpenebl BociuiaMeHeHuss HedrsHbix mapoB Cy ., ;=0,02%
(o 06vemy), Cyxns=0,1% (0 00Bemy). IIpon3BoaUTENEHOCTE, OMepanyy HanoixHeHHs §=0,56 et
Pabouas xoHmeHTpanus mapos B pesepByape C=0,4% (mo o6wemy). IIpomomkurensHOCTS BBIOpOCA
0oraToi CMeCH 75, =5 .

2.2. Pacuer

Tak kak Ha HedTENpoBOJAaX CcpedHss pabouas TemmepaTypa uakoctd (Hedrtn) I Bble
CpeHEeMECSIYHOM TeMIIepaTyphl BO3yXa, TO 3a PaCUCTHYIO TEMIIEpaTypy HOBEPXHOCTHOTO CIIOSI HE(YTH
npusuMaem T .

U3 ycnoBus 3amaudm BUmHO, uTo 1 >T 4., TOITOMY HpPH HETOJBIKHOM YpOBHE He(TH
BEPOATHOCTH OOpa30BaHMs TOPHOYEH CMecu BHYTpH pe3epByapa paHa Hymo QF (I'C)=0, a mupu

OTKauKe He()TH paBHA
or o6 " Tomx 24-10

IC)= -
5 (F0) , 8760

Takum 00pa3oM BeposSTHOCTH 00pa3oBaHMs TOprOYEH cpelbl BHYTPH pe3epByapa B TE€UYEHHE roja
Oyzner paBHa

=2,74-1072.

2
0 -2
0,(rO) =1-[ [[1-0,rO]= 05 (1) + 0" (rc)=2,74-107.
i=1
BBIUKCIMM YHKCIIO TTONAJaHuK MOJIHHH B pe3epByap To ¢popmyie (5.1) npunoxenns 3
Ny =QR+6Hp)? - I, -107° =(2-22,81+6-11,9)* - 6-10° =8,2-107°.

Tor,ua BEPOATHOCTL IMPAMOTO yJdapa MOJIHUM B PE3€PByap B TCUCHUE TOJld, BBIYUCICHHAsA I10

hopmyie (49) npunokenust 3, paBHa
2
Op(ty)=1—" VP =1 821071 _79.1072,

BBIYHCITIM BEPOSTHOCTD OTKA3a MOJIHHE3ANINTHI B TEUEHHE TOa ITPU UCIPABHOCTH MOJHHEOTBOIA

no opmyie (52) npunoxkenus 3.
Op(t)=1-B ;) =1-0,95=5-10"

Takum 06pa3oM, BEPOATHOCTD MOPAsKEHUs] MOJIHKEH pe3epByapa, B COOTBETCTBHU ¢ Gopmyiioii (48)

HPHIIOXKEHUS 3, paBHA
05(C))=0p(t)0p(t,) =5-107%-79-102 =3,9-107

OGcrieioBaHreM YCTAHOBIIEHO, YTO UMEIOLIEECS] Ha pe3epByape 3allMTHOE 3a3eMJICHHE HAXOIUTCS B
HCIIPAaBHOM COCTOSIHHH, [I09TOMY BEPOSTHOCTh BTOPHYHOTO BO3/CHCTBHS MOJHUH Ha pe3epByap u
3aHOCA B HETO BBICOKOTO MoTeHnuana pasHa Hymo O, (C,)=0 u Op(C;)=0.

[osiBieHne GPUKIMOHHBIX UCKP B Pe3epByape BO3MOXHO TOJBKO IPH MPOBEIECHUH HCKPOOIIACHBIX

PYYHBIX OINEpalui NpU HM3MEpPeHHH YpOBHS M oTOOpe mpob. ITostomy BeposTHOCTh Q,(TH3) B
cootBercTBuH ¢ popmynamu (49 u 55) npunoxenns 3 paBHa

Op (TH;) = 0p (f,)OOIT) =(1—¢ P 152107 =(1—¢ 199 . 15210 =1,52-1072



B oroii dopmyne Q(OII) = 1,52-10° — BeposiTHOCT OMMOKH OIEPaTOpa, BBIIOIHSIOLIETO
OIepalny U3MEPEHHUS YPOBHSL.

Takum 00pa3oM, BEPOATHOCTb IIOSBIEHHS B PE3epByape KakOro-iMbo TEIUIOBOTO HCTOYHHKA B
COOTBETCTBHH C NPHIIOKEHHUEM 3 PaBHA

Qq (TH) = Q, (T¥,) + Qu(TH,) = 5,4-10°.

[Nonaras, 4TO HEPTHs ¥ BPEMsI CYyLIECTBOBAHMUS STHX UCTOYHHUKOB JOCTATOYHBI JJIsl BOCIUIAMEHEHUS
roproueii cperel, T. e. Q,(B) = | u3 npunoxenns 3 monyanm Q, (M3/1C) = 5,4-10°.

Torma BeposATHOCTh BOSHUKHOBEHHS TOXKapa BHYTPH pe3epByapa B COOTBETCTBHH ¢ (hopmyioit (38)
TPWIOKEHNs 3, paBHA

0z (IIP) = Op(M3/ I'C)Op(I'C)=5,4-107-2,74-102 =1,5-107".

U3 ycnoBus 3agaud ciemyeT, 4To pabodas KOHLEHTpALMs MapoB B pe3epByape BBILIE BEPXHETO
KOHIIGHTPAIIMOHHOTO TIpeliefia BOCIUIAMEHEHHsI, T.€. B Pe3epByape IPH HEMOIBIKHOM clioe He(dTH
HaxoIuTcs Heroprodas cpezpa. IIpy HamodHeHMH pesepByapa HE(THIO B €r0 OKPECTHOCTH 00pasyeTcs
roprouast cpefia, BeposITHOCTh BEIOPOCa KOTOPO MOKHO BBIYHCIHTE 110 popmyie (42) npunoskeHus 3

Ksn -t 1-24-5
BIC) = 37°ch * boe _
Oop(BIC)= =222 e

- -1
Bo Bpemsi Tuxoil moroabl (CKOpOCTh BeTpa MeHblne 1 M:-c™) OKoJo pe3epByapa oOpa3syercs
B3PBIBOOIIACHAS 30Ha, BEPOSITHOCTH MOSBJICHHUS] KOTOPOU paBHA

Q0.p(I'C) = Q0 p(BIC)Qyy (u <1)=1,37-107 -0,12=1,6-107°.
JuameTp 3TOM B3phIBOOIIACHOM 30HBI PABEH

c, 0,56-04 )
D=2R+10-Hp g'—PZ =2'22,81+1O~11,9’5—"2 —59.
Cyxns Hp 0,02-11,9

OHpeZ[eJ'II/IM YHCIIO yAapOB MOJIHUHM BO B3PbIBOOIIACHYIO 30HY
Voo =Dy +6(Hp +5) -n-10° =[59+6(119+5)[?6-10° =1,5-10"".

Torna BeposITHOCT MPSIMOTO yJapa MOJHUH B JaHHYIO 30HY paBHa

Op,(t,)=1-e 1-e % =14.107".

Tax KaKk BEpOATHOCTH OTKa3a MONHUE3amuTsl Q,(ty) = 5.10%, to BEPOSITHOCTh MOPAXKEHHSI MOJTHUCH

B3PBIBOOINACHOM 30HBI PaBHA
2 -1 -3
05 3(C) =0p(1)Q0p3(t,)=5-10"-1,4-107 =7-10".
Otkyna QBE(TH1):7~10’3.
BeposTHOCTH MOSABIIEHHST OKOJIO pe3epByapa (PPUKIIMOHHBIX HCKP PaBHA
_ —~(Ny —N. _ _ : _

Oy 5 (THy) = O(OIT)0p 5 () =1,52-103 1 - "o T~°’”’J=1,52-10 3[1—e (“00*24“]:1,52-10 3

Hapsiny ¢ (QpUKIMOHHBIMM HMCKpPaMH B OKPECTHOCTSAX pe3epByapa BO3MOYKHO MOSIBJIEHHE
DIIEKTPUYECKAX HCKP 3aMBIKAHHST ¥ Pa3sMbIKAHUS KOHTAKTOB 3JIEKTPO3aJBMKEK. Y UHTHIBAs
COOTBETCTBHE TMOMOJHEHHS OJIEKTPO3aJBIDKEK KATErOpPUM M TPYIIE B3PHIBOOMACHOW CMECH,
BEPOSITHOCTD TIOSIBIICHUS DJIEKTPHUECKUX UCKP BBIUUCTHM 110 hopmyiiam (49 u 54) npusoxenus 3.

-8 Nyt -8 —40-1 -3

Op3(TH,)=0p3(e3)=10"(1—e "™ )=10"(1 - )=10"

Takum 00pa3oM, BEPOSITHOCTD MOSBJIEHHS OKOJIO PE3epByapa Kakoro-imdo TEImIOBOr0 HCTOYHHMKA B
COOTBETCTBHH C PUIIOKEHHEM 3 COCTABHUT 3HAYEHHE
Qp 3 (TH) =0y 3(TH,) + Qp 3 (TH,) + Qp 3 (TH;)=7-107 +1-107* +1,52-107 =8,5-10.

INonarast, 4TO0 DHEPrUss W BPEMS CYIIECTBOBAHUS STHX HMCTOYHHMKOB JOCTATOYHBI JJIS 3a)KHTaHHs
roproueii cpenpl, 13 hopmyist (49) npunokenus 3 moxyunm mpu Q,=1

Qp3(M3/TC)=8,5-107".

Torga BEPOATHOCTh BO3HMKHOBEHMS B3phIBA B OKPECTHOCTSX pe3epByapa B COOTBETCTBUH C

hopmyioii (39) npunoxenus 3 paBHa
4
QH(BP)=QO.P(FC)QB.3(H3/FC)=L4'10 .

OTKyzma BEPOSTHOCTh BO3HMKHOBEHHS B 30HE pe3epByapa JubO IoKapa, Ju00 B3PhIBA COCTABHT

3HAaYEHUE

=137-1072.

w?.‘ifrp _

OUI1BP) =1-[1- 05 (IIP)[1 - 0, (BP)|= 0 (ITP) + O(BP) =2.9-107".
2.3. 3akimroueHue



BeposTHOCT BOBHHKHOBCHHS B 30HE pe3epByapa IoKapa WiId B3pbiBa cocrtaBisier 2.9-107 uro
COOTBETCTBYET OJHOMY IOXKapy WM B3pPBIBY B TOX B MaccuBe n3 3448 pesepByapoB, paboTarommx B
YCIIOBHSAX, aHAJOTHYHBIX PACUETHOMY.

3. Ompenenuts BepoaTHOCTH Bo3neiicTBus O®II Ha mromeil mpu mokape B MPOEKTHpyeMmoi 15-
STAXHOW TOCTHHUIIE TIPH PA3IMIHBIX BAPHAHTAX CHCTEMBI IPOTUBONOKAPHON 3aIUTHI.

3.1. anHsle s pacueTa

B 3pmaHum npenmnosaraercs yCTpOMCTBO BEHTWIALIMOHHOM CHCTEMBI INPOTHMBOABIMHON 3alllUThI
(ITI3) ¢ BepostHOCTRIO 3 dekTnBHOTO cpabaThBanus R;=0,95 u cucTemsl omoBemeHHs Toaeld o
noxape (OJIII) ¢ BeposTHOCTBIO 3ddexTnBHOr0 cpadateBanmst R,=0,95. IIpomomxurensHOCTH
peBBIBAHMS OTACIBHOIO YEIOBEKA B OOBEKTE B CpEAHEM 18 u-CyT HE3aBHCHMO OT BPEMEHH TOJa.
CraTHCTHYeCKas BEPOSTHOCTh BOSHUKHOBEHIS TI0KAPa B aHAIOTMYHBIX 00BEKTax B o pasHa 4-107. B
Ka4yeCTBE PAacUCTHON CHTyallMH MPUHMMAEM CIydail BOSHHKHOBEHHMS IIOJKapa Ha IEPBOM ATaXke. DTax
3IaHUs paccMaTpuBaeM Kak omgHo nomemteHue. lllupuna mostaxuoro kopumopa 1,5 M, paccrosiHuE OT
HanOoJiee yAaIeHHOTO TIOMEIIEHHS 3TaXka 10 BBIXO/A B JICCTHUYHYIO KJIETKY 40 M, 4epe3 OANH BBIXOA

aBakymupyroTcs 50 uenoBek, mmpuHa Beixoga 1,21 M. HopmaruBHy:o BeposiTHOCTE () HpPHHHMAaeM

pagHoii 1-10°°, BeposirHOCTS P,;, paBHOI 1.10°%,

3.2. Pacuer

Or1eHKy ypOBHsI 6€30IIaCHOCTH OIIpeaessieM Ui JIFoJeH, HaXOASIIMXCs Ha 15-M 3Ta)ke TOCTHHHIIBI
(naubonee ynajaeHHOM OT BbIXoJa B Oe3omacHyto 30HY) mpu Haianumu cucteM [1/13 u OJIII. Tak kak
31aHue O0OpYJOBaHO BEHTWIIIMOHHOW cucteMoil [I/[3, ero JecTHUYHBIE KJIETKH CUHTaEM
Hes3aapMIIsieMbiME. BepostaocTs Q, BerdmcisieM mo Gopmyie (33) mpunoxeHus 2

0 =0,0004{1 - (1-(1-0,95)(1-0,95))} =1-107°.

y‘II/ITLIBaSI, 4qTo OTﬂeﬂbeIﬁ YCJIOBCK HaxXOoAUTCA B TI'OCTUHHIC 18 4, TO BEPOATHOCTH €TO

. 18
MPUCYTCTBUSA B 3/IaHUM IPU MOXKape MPUHMMAEM PaBHON OTHOULICHUIO §:0,75. C yueroMm 3TOro

-6
OKOHYATENbHO 3HaueHne Oynet pasHo 0,75-107, uto Menbine Q, . YcioBue GopMyIbl (2) IPHITOKEHHS

2 BBINOJIHSETCS, IOITOMY O€30MacHOCTh JIOJACH B 3JaHMM Ha Cilydail BO3HMKHOBEHHS MOXapa
obecrieueHa. PaccMOTpuM BapHaHT KOMIIOHOBKM IIPOTHBOIIOXKAPHOM 3aIIUTBI  0€3 CHCTEMBI
omoBerieHus. [Ipy 3ToM BpeMsi OJOKMPOBaHHS HBaKyallMOHHBIX IyTeH Tg, HA OJTaxe IMoxKapa
NPUHAMaeM pPaBHBIM 1 MHH B COOTBETCTBHHM C TPEOOBAHUSMHM CTPOUTEIBHBIX HOPM M TIPaBHI
IIPOEKTUPOBAHUS 3JAHUA M COOpy)KeHuil. PacderHoe Bpems »sBakyauuu t, OIpeneIcHHOE B
COOTBETCTBHM C TeMHM ke HopMmamu, paBHO 0,47 muH. Bpems Havana sBakyauuu Ty, NPHHHAMAaeM
paBHBIM 2 MuH. BepostHocTh 3Bakyauuu P, i sTaxka moxapa BbraucisieM no ¢dopmyne (5)
TIPHIOKEHUS 2.
o =204 265,

BepositaHocTth Q, BhrdmcIsieM mo Gopmyie (3) mpuiokeHus 2.
Op = 0,0004{1 —(1-(1-0,265)(1- 0,001))}(1 -0,95)=146-10".
[Tockonbky Q,>Q. , To ycioBue Ge3omacHocTH st jrojeii mo dopmyne (2) npuiokeHus 2 Ha

3TaXKe MOXKapa HE OTBeYaeT TpeOyeMoMy, — U, CIICOBATEIbHO, B PAacCMaTpPUBAEMOM OOBEKTE HE
BBIMOJTHSCTCS TIPH OTCYTCTBUH CUCTEMbI OTIOBEIICHHS.

4. Onpenenuth KaTErOPUI0 U KIAcC B3PHIBOOMACHOW 30HBI MMOMEIICHHUS, B KOTOPOM pa3MemacTcs
TEXHOJOTHYECKHUI MPOIIECC C UCIIOIb30BAHHEM alleTOHA.

4.1. lanHble 11 pacuera

AIIETOH HaXOAWTCS B ammapaTe ¢ MaKCUMaJbHBIM 00BEeMOM 3amosiHeHus V,,, paBHsiM 0,07 MS, U B
[IEHTpE TOMEIICHUsT HaJ ypoBHeM Tona. JlimHa L; HamopHOTO M 00BOIAIIEr0 TPyOONPOBOIOB
quamerpom d 0,05. M paBna cootBercTBeHHO 3 U 10M. IIpomsBoautensHocTsh ( Hacoca 0,01 M vum L,
OrkToueHne Hacoca aBTomaTmueckoe. O6beM V, momemenus cocrasmser 10000 m® (48x24x8,7).
OCHOBHBIE CTPOUTEIFHBIE KOHCTPYKIIUHU 3IaHUS KEIe300€TOHHBIC, U MPEIEIBHO JOIYCTHUMBIA MTPHPOCT

nanennst AP ;o st Hux cocrapiset 25 klla. Kpatnocts 4 aapuiiHoi Bentuisiuuy pasua 10 qt,

CKOpOCTh BO3JIYIIHOTO MOTOKA # B MOMEUICHUU NpU padoTe aBapuifHOW BeHTIIAIMU paBHa 1,0 M -
¢!, Temmeparypa arerona paBHa Temmeparype Bo3ayxa i cocrasmser 293 K. IlnoTHOCTh p ameTona
792 kr-m™.

4.2. Pacuer

OGbeM anerona M, BBIIIEIIEr0 3 TPyGONPOBOJIOB, COCTABIISET



2 2
d L :0,01-2+%-13:0,046,

Vip :‘IH‘TC

rze T — BpeMs aBTOMaTHYEeCKOTO OTKIIIOUSHHUS HacOCa, paBHOE 2 MUH.
O0BeM MOCTYNHUBIIIETO alleTOHa, M3, B IIOMEIICHUE
V=V +V7 =0046+0,07=0,116.
[101ma b pa3/iBa AlETOHA IPUHEMaeM paBHoOii 116 M2,
Cxkopoctp ucaperns (W), Kr~c'1-M, paBHa
Wyer =1,0-1070-7,7,/58,08 - 24,54 = 1,44-107°,
Macca nmapos arieToHa (M), Kr, 00pa3yroImuxcs Ipu aBapuiHOM pasJIfBe paBHA
M =1,44-107 -116-3600 = 601,3.
CrietoBaTeNIbHO, IPUHUMAEM, YTO BECh Pas3fIMBIIMIICS alleTOH, KT, 32 BpeMs aBapUiHHOI CHTyaluy,
paBHoe 3600 ¢, ucnaputcs B 00beM HOMEIIEHHS, T. €.
my; =0,116-792=919.

CrexnoMerprudeckas KOHIIEHTpAIHs apoB arieToHa npu =4 paBHa

100
=———=491 (no obvemy).
T 1+484-4 ( »)
KOHL[CHTpaL[I/IH HACBIIICHHBIX HapOB HOHy’{aeTCH paBHOﬁ
24,54

Cy =100- ToL3 =24,22 (no obvemy).

i

Otnomenne C,/(1,9-C..)>1, cnenosarensHo, mpuaumaem Z=0,3.
CBOOOIHBINH 00BEM TTOMEIICHHS, M
Vg =0,8-10000 = 8000.
Bpems ucnapenusi, 4, COCTaBUT
_ 91900
T 1,44-116
Koa¢pduuueHT nomyuaercst paBHbIM
K=10-0,153+1=2,53.
MakcuMaabHO BO3MOXKHAst Macca alleToHa, KT
25-4,91-8000-2,414-2,53
My =
800-100-0,3
Mockompky My(91,9  Kr)<mMp«(249,8 kr), TO TmTOMemEeHHEe B IEIOM OTHOCHUTCI K

HEB3PBIBOMOKAPOOTIACHBIM.
-2
Pacctostiust X, s Yixns ¥ Zuxns COCTABISIOT MPH ypoBHE 3HauuMocT Q = 5-10

0,5
550 1,27-2,59) _785;

Xuxns =Yurxne= 171958'48(3800 In 201

=550=0,153.

=2498.

0,5
550 . 1,27-2,59)

7z =0,3536-8,7 In22—2 =042,
fRALE (3800 2,91 J

91,9-100
2,53-24,22-2,414-8000

rae C, = 24,22[ j =259 (no obwvemy).

4.3. 3akiroueHue
Takum 00pa3om, B3pbIBOOE30NACHBIE PACCTOSHUSI COCTABISIIOT COOTBETCTBEHHO Rg>7,85 M m Z5>3

M.
B3spriBooniacHast 30Ha ¢ pazmepamu Rg<7,85 M n Zs<3 m otHOcuTcs K Kiaccy B-la. CxemaTnuecku

B3pbIBOOITACHAs 30HA H306pa>1<eHa Ha 4YepT. 9.
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5. Onpenenuth KaTeropuio MPOU3BOJCTBA, B KOTOPOM HAXOAUTCS YYaCTOK OOpaOOTKU 3epHa H
IIUKJIOH JJISl ONIPEJICIICHUS 3¢PHOBOM MBUTH B CUCTEME BCHTHIISAIIUH.

5.1. Jlannsie i pacueTa

Macca 3epHOBO TMbBUIM, CKAaIUTMBAMOIICHcs B IWKIOHE M, cocraBmsier 20000 r.
IIpou3BoANTENbHOCTh IMKIOHA ( Mo meiiM cocraBmsier 100 -MHAH . BpeMsi T aBTOMaTHYeCcKOro
OTKITIIOUCHUS IUKJIOHA p He Oomee 2 MuH. CBOOOAHBIA 00BeM momemienus V., pasern 10000 M.
OcTanbHble UCXOAHBIE JaHHBIE: My=500T; B1=1; n=14; K,=0,6; K;=1; K, ,= 1; K, = 1; Q = 16700
kJkkr; To= 300 K; =10 kJlxxr; To= 300 K; C,=10 kJK-kr py = 1,29 KM, Po=25 lla;
Py=101 kIla; Z=1,0.

5.2. Pacuer

Macca OTJIOKHUBIIICHCS MBUTH K MOMEHTY OYEpPEIHOM YOOPKH T', COCTaBUT

500 1-(1-0,6)"
mog=———141-———F"——
1+1-0,6 0,6
PacuerHast Macca mbUIH, T, YIaCTBYIOIICH B 00pa30BaHUU B3PHIBOOMIACHON CMECH, paBHA
mp =mg - Kgy+(m, +qt)K; =23346.

MakcumanbHO BO3MOXKHYIO MacCy FOpIOYei MbLIH, KT, BRIYKCIISIEM 110 (hopmyIe

_ APror To - Cpp g Ve
e P,0Z

5.3. 3akioueHue

3HaueHHe M, He MPEBBINAECT Mpy, CIEIOBATENbHO, MOMEIIEHHE HE OTHOCHTCA K
B3PBIBOIOXKAPOOMACHBIM.

6. Paccuurtarh BEpOSATHOCTh BO3ZHMKHOBEHHS II0Kapa OT EMKOCTHOTO IyCKOPETyIHPYIOUIETo
anmapara (ITPA) mis mromuaecueHTHEIX Tamn Ha W=40 Bt u U=220 B.

6.1. lanHbIC A pacyeTa MpUBEACHBI B TaOI. 13.

B pesynbraTe UCIBITAHUI TOTYYEHO:

1=3146.

=57,4.

m

Tabmuma 13
Temmeparypa 0007104KH B HanOoJiee HarpeToM MecTe IpH paboTe B aHOMAIIBHBIX pexnMax, K
ITapametp JUuTenbHbIHN PexuM ¢ KopoTk03aMKHYTHIM | JIINTEIBHBII ITyCKOBON PEXHUM C
ITyCKOBO! PEXXUM KOHJIEHCAaTOPOM KOPOTKO3aMKHYTBIM
KOHJIEHCATOPOM
T 375 380 430
c 6,80 5,16 7,38
6.2. Pacuer

Pacder BozHuKHOBeHHs moxkapa oT IIPA Bemem mo mpmioxenuio 5, ITPA sBusercs coctaBHOH
YacThI0 M3JENIUS C HATMYMEM BOKPYT HErO TOPIOYero Mmarepuaia (KOMIIayH[, KIEMMHas KOJIOJKa);
npoussezenne BepositHocteit Q(/7P)xQ(H3) o6o3uaunm uepe3 Q(a;); TOrAa U3 MPUIOKEHUS 5 MOXKHO
3anmcarb



QA:Q(B) ZQ(a.)QO-.) '

rne Q, — HOpMaTHBHAs BEpOSTHOCTh BO3HUKHOBEHHUS MOXapa IMPH BOCIUIAMEHEHHH alllapara, paBHas
10°%;

Q(B) — BeposTHOCTH BOCILIAMEHEHHS almapara i BeIOpOca W3 HEro IUIAMEHH MPU TeMIIepaType
noBepxHoctH [TPA (B Hanboiee HarpeToM MecTe), paBHOM WITH NPEBBIIIAIONIEH KPUTHIECKYIO;

Q(a;j) — BeposATHOCTH paboTHI anmapara B i-M (II0KapoOIaCHOM) PEKHUME;

Q(T)) — BeposTHOCTH JOCTIDKCHHS MOBEPXHOCTHIO ammaparta (B Hauboliee HArPETOM MeECTe)
KPUTHYECKOH (I0KapOOIacHOi) TeMIepaTypbl, KOTOpas paBHa TeMIlepaType BOCIUIAMEHEHHS
(camoBoCIUIaMEHEHHS) U30JIALHOHHOTO MaTepHaa;

kK — 4mnCI0 MOXKAPOOIACHBIX AHOMAIBHBIX PEXKHUMOB pabOThHI, XapakTEepHOE ISl KOHKPETHOTO
ucnonuenus [1PA.

Jns OneHKM MOKapHOI OINacHOCTH IIPOBOJMM HCIIBITAHHME Ha Jecath oOpasmax I[TPA. 3a
TeMmIiepaTypy B HauOojiee HarpeToM MecTe IpPHHUMaeM cpeaHee apu(METHYecKoe 3HadYeHHe
TEeMITepaTyp B UCTIBITAHUAX

Tep=——
CP 10

Bepositrocts (Q(T;)) Berumcisiem mo Gopmyie (156) mpunoxenus 5
Q(T; ) = 1 - ®i >
roe ©; — Oe3pa3MepHBI MapaMmeTp, 3HAUYCHHUE KOTOPOTrO BBHIOMpAETCs MO TaOJMYHBIM [AHHBIM, B
3aBUCHMOCTH OT Oe3pa3MepHOro napamerpa o, B pacupeaencHuu CThIoIeHTa.
Boruucisiem (o) mo Gpopmyiie
10y ~Tep)
o=,
c
rne T, — KpUTHYecKas TeMIeparypa.

3nauenue (7,) npumennTenbHo st [IPA Beraucisiem no gpopmysie
10

Z(T wt T Bf)
=1
Ty =——"7-—"7"oi,
20
rae Ty, T,j — Temmeparypa; j-ro ammapara (B HauOoyee HarpeToM MecTe), COOTBETCTBEHHO, IpU

MOSIBJICHUY TIEPBOTO JIbIMA U MIPH “BBIX0jI€” ammapara u3 CTpos (IpeKpaiieHu TOKa B e ).

3uauenue Q(B) Beruncisiem mo popmyie (155) mpunosxenust 5 mpu n=10.

3HayeHne kputHdeckoi Temmepatypsl (T,) coctasmio 442,1 K, npu 3ToM U3 JeCATH UCHBITYEMBIX
anmaparoB y AByX ObLT 3adukcupoBaH BeiOpoc miamenu (M=1 Q(B)=0,36).

Pesynbrathl pacueTa ykasassl B Tabi. 14.

Ta6mmma 14
ITapametp |AUTENBHBIN MyCKOBOM Pexxum c JmuTenbHbIN MTyCKOBOM pexuM ¢
pexum (i=1) KOPOTKO3aMKHYTBIM KOPOTKO3aMKHYTHIM
KoHzeHcaropom (i=2) koHreHcatopoM (i=3)
0,06 0,1 0,006
30,9 37,8 4,967
1 1 0,99967
0 0 0,00033

6.3. 3akiaroueHue
Takum 00pa3oM, pacueTHasi BEPOSTHOCTh BO3HUKHOBEHHUS mokapa ot ITPA pasHa
Q.=1 (0,06-0+0,I-0+O,006~O,00033)~O,36=7,1~1O'7,



aro menpie 1-10°, 1. e. TIPA nmoxapo6e3onace.

IIPUJIO)KEHUE 7
Cnpasounoe

TPEBOBAHMUS IOKAPHOM BE3OITACHOCTH 110 COBMECTHOMY XPAHEHHIO
BEIIECTB 1 MATEPHUAJIOB

TpeboBanus nmpenHa3HA4YAIOTCA AT BCEX MPEANPHATHH, OpraHU3anuii 1 00BEKTOB HE3aBUCHMO OT
UX BEJOMCTBEHHOW IIOAYMHEHHOCTH, WMMCIONIMX CKIaAbl WM 0a3bl Ui XpaHEHHA BEIIECTB M
MaTepuanoB.

TpeboBaHus HEe PacHpOCTPAHSIOTCS Ha B3PBIBYATHIC M PAIMOAKTHBHBIC BEIECTBA M MAaTEpHAIbI,
KOTOPBIE JOIKHBI XPAHUTHCS 1 TIEPEBO3UTHCS TI0 CIICINATBHBIM IIPaBHUIIaM.

BenoMcTBeHHBIE JOKYMEHTBI, PETIIAMEHTHPYIOIIHE IOXAPHYI0 O€30IacHOCTh MPH XPaHEHUH
BEILIECTB ¥ MaTePHAaJIOB, JOJDKHBI OBITh IPUBEAEHBI B COOTBETCTBHH C HacTOSAMNMH TpeOoBaHUAMI.

1. OB E NOJIOKEHU A

1.1. BO3MOXHOCTh COBMECTHOTO XpaHEHHs BEIIECTB M MaTepHaJIOB OIpeJesieTcs Ha OCHOBAaHUU
KOJINYECTBEHHOT'O y4yeTa IMOoKa3aTeNnei Mo)KapHO OMacHOCTH, TOKCHYHOCTH, XUMHUUECKOH aKTUBHOCTH,
a TaKk)Ke OJHOPOJIHOCTH CPEJCTB MOKAPOTYIICHHUS.

1.2. B 3aBUCHMOCTH OT COYETaHUs CBOWCTB, NMEpEe4YHCICHHBIX B m. 1.1, BeliecTBa M MaTepHalbl
MOT'YT OBITh COBMECTHMBIMH HJI HECOBMECTUMBIMH JIPYT C APYTOM IIPH XPaHEHHH.

1.3. HecoBMecTUMBIMU Ha3bIBAIOTCS TAKUE BEIIECTBA M MaTepUallbl, KOTOPBIE IMPHU XPaHECHUU
COBMeCTHO (0e3 y4era 3allUTHBIX CBOWCTB Taphl HIN YIIAKOBKH);

YBEIHUUBAIOT MOXApPHYIO OMAcCHOCTh KaKJOI'0 M3 PAacCMaTPHUBACMbIX MaTEpHAlIOB M BEIIECTB B
OTJENBHOCTH;

BBI3BIBAIOT JIOTIOJIHUTEIbHBIE TPYJHOCTH IIPU TYILICHUH T10XKaPa;

YCYIyOJISIOT SKOJOTHYECKYl0 OOCTaHOBKY INpH IMokape (110 CPaBHEHMIO C IOXKapOM OTAEIbHBIX
BEIIIECTB U MaTEPHAJIOB, B3ATHIX B COOTBETCTBYIOIIEM KOJIHYECTBE);

BCTYHAIOT B PEAKIUIO B3aMMOACHCTBHS APYT C APYTOM ¢ 00pa30BaHUEM OIIACHBIX BEIIECTB.

1.4. Tlo moTeHIMAJIbHOW ONACHOCTH BBI3bIBATH MOXKAap, YCHIMBATh ONacHble (DaKTOpHI MOXKapa,
OTpaBIIAThH Cpeay obuTanus (BO3ayX, BOLY, IOYBY, (Gopy, GpayHy H T. 1.), BO3ACHCTBOBATh HA YeIOBEKa
gepe3 KOy, CIU3UCThIe 000JIOYKH JIBIXaTeNbHBIX ITyTell MyTeM HEMOCPEICTBEHHOI'0 KOHTAKTa WM Ha
PacCTOSIHUHU KaK IIPH HOPMAJBHBIX YCIOBHAX, TaK U TPH MOXKape, BEIIeCTBA U MaTEepPHAaJIbl IEJATCS Ha
pa3psas:

0Oe30macHEbIE;

MAaJIOOIIaCHEIE;

OTIacHEIC,

0co0ooMacHsbIE.

B 3aBucmMocTH OT pa3psia BellecTBa M MaTepHajia Ha3HAYAIOTCSA YCJIOBHS €ro XpaHEHHUs (CM. II.
1.5-1.9).

1.5. K 6e30macHBIM OTHOCST HETOPIOYHE BEIIECTBA M MaTE€PHANbl B HETOPIOYEH yIIakOBKE, KOTOPHIE
B YCJIOBHUSX IOKapa He BBIACISIOT OMACHBIX (TOPIOYNX, SAOBUTHIX, €IKHUX) IPOIYKTOB PA3IOKECHUS MU
OKHCJICHHS, HE 00pa3yloT B3pPBIBUATHIX MM MOXXAPOOMACHBIX, SHAOBUTHIX, CAKHX, K30TEPMHUECKHIX
cMeceil ¢ IpyruMu BeleCTBaAMM.

Be3zonacHsle BemecTBa 1 MaTepUallbl CIEAYET XPAaHUTh B MOMEIICHUSIX WM Ha TUIOMIAIKAX JII000T0
THNa (€CIHM 3TO HE MPOTHBOPEUYHUT TEXHUIECKUM YCIIOBHSAM Ha BEIIECTBO) .

1.6. K ManoomacHBIM OTHOCAT TaKHe TOPIOYHE U TPYTHOTOPIOYHE BEIIECTBA U MaTePHaJIbl, KOTOPHIE
He oTHOCATCS K O6e3omacHbM (1. 1.5) 1 Ha KoTOpBIe He pactipoctpansiorcest TpeboBanus [OCT 19433,

MasoonacHbI€ BeIIecTBa pa3AeisioT Ha CIEIYIOIIHE TPYIIIIbL:

a) KUJIKKE BEIIecTBa C TeMIepaTrypoi BcubImkn 6omee 90°C;

0) TBep/IpIe BEIIeCTBA M MaTEPHAIbI, BOCIIAMEHSIOMINECS OT ACHCTBHS Ia30BOi TOPENIKM B TEUCHHE
120 ¢ u 6oiee;

B) BeIIeCTBA W MaTepHaibl, KOTOpblE B YCIOBHAX CIEHHAIBHBIX HCIBITAHUA CIIOCOOHBI
caMoHarpeBarhcs J10 Temneparypbl Hike 150 °C 3a Bpems Gouiee 24 4 1pu TeMIiepaType OKpyKaromiei
cpenst 140 °C;

T) BEIIECTBA U MaTEPHAIbI, KOTOPBIE IPH B3aMMOICHCTBHUH C BOJIOH BBIICISAIOT BOCIUIAMEHSIOIINECS



1 -1

rassl ¢ MHTEHCUBHOCTBIO MeHee 0,5 I[M3 Kr -4

JI) BEIIECTBA M MaTEepHaNbl SIOBHTBIE CO CPEIHECMEPTEIbHON 1030i NMpH BBEICHUH B KEIYJOK
6omee 500 wmr-kr (ecnmn oHm kuakue) winu Gomee 2000 MrKT (ectu oHM TBepAbIE) WIU CO
CpeHEeCMepTETbHOM 030 TpH HAHECEHHH Ha KOXKy Gosee 2500 Mr-Kr'" WM CO CpeXHEeCMepTenbHOI
JI030¥ MpH BIpIXxaHuu O6osee 20 MF'I[M_?’;

€) BelllecTBa U MaTepualibl ciabble efKue U (MIM) KOPPO3HOHHBIE CO CIEIYIOUIMMHU MOKa3aTeIsIMU:
BpeMs KOHTaKTa, B TEYEHHE KOTOPOTO BO3HUKAET BUANMBIA HEKPO3 KOXKHOW TKaHU YXMBOTHBIX (OEIbIX
KpbIC), Oonee 24 4, ckopocTh Koppo3uu cTanbHOi (CT3) 1 anmoMUHUEBOH (A6O) MOBEpXHOCTH MeHee |
MM B I'oJI.

1.7. K ManoonacHbIM OTHOCSTCS TaK)Ke HETOPIOYME BEIlecTBa M MaTepHajbl 1o 1. 1.6 B roproueit
yIaKOBKe.

MarnoonacHele BEIECTBA M MaTepuanbl IOMYCKaeTcsd XPaHUTh B IIOMEINEHHSX BCEX CTemeHeil
orHectoiikoctu (kpome V crerneHn).

1.8. K omacHeIM OTHOCSTCS TOpIOYME W HEroploYHMe BellecTBA M MaTepualibsl, o0Jajaronye
CBOMCTBaMH, INPOSIBIICHHE KOTOPBIX MOXKET MPUBECTH K B3PBIBY, MOXKapy, FMOENH, TPaBMUPOBAHHIO,
OTpaBJICHHIO, OOJIydeHUI0, 3a00JIEBaHUIO JIIOAEH ¥ JKHUBOTHBIX, MOBPEXICHUIO COOPYKEHHUH,
TPAHCHOPTHBIX cpeAcTB. OmacHbIe CBOMCTBA MOTYT NMPOSABIATHCSA KaK IIPU HOPMANBHBIX YCIOBUSX, TaK
U IIPU aBapUHHBIX, KaK y BEIECTB B UYHUCTOM BHUJE, TaK M MIPHU B3aUMOJECHCTBUM UX C BEIECTBAMHU U
Mmarepuanamu apyrux kareropuii mo 'OCT 19433.

OrnacHele BEIeCTBAa U MaTE€pHaNbl HEOOXOAUMO XpaHUTh B ckiaaaax | u |l ctenenun oruectoikocTy.

1.9. K ocoboonacHbIM OTHOCSTCSI Takue omnacHele (cM. m. 1.8) BemiecTBa M MaTepHalibl, KOTOpPbIE
UMEIOT HecKoNbKO BuoB onacHocTei o 'OCT 19433.

Oco0o omacHble BellecTBA M Marepuaibl HeoOXomumo xpaHuTh B ckiazax | u |l cremenu
OTHECTOMKOCTH MPEUMYIIECTBEHHO B OTJEIBHO CTOSIINX 3aHUAX.

2. YCJIOBUSI COBMECTHOI'O XPAHEHUS BEHHIECTB U MATEPHUAJIOB

2.1. BeniecTBa 1 MaTepHalbl, OTHOCSIIHECS K Pa3psay 0COO00NACHBIX, IIPH XPaHEHH! HEOOXO0IMMO
pacrionarath Tak, Kak ykazaHo B Ta0x. 15 (cM. GaHIepoIs).

2.2. BemectBa M MaTepHalbl, OTHOCSIIMECS K Pa3psly ONACHBIX, NPH XPaHCHHUH HEOOXOIMMO
pacrionarath Tak, Kak ykazaHo B Ta0x. 16 (cMm. GaHIepois).

2.3. B mopsiake HCKIIOYCHHS IOMYCKAeTCs XPAaHEHHE OCOOOONMACHBIX M ONACHBIX BEIIECTB H
MaTepHalioB B OTHOM CKiiaje. [Ipu 3ToM nX He0OXOIUMO pacrojaraTb Tak, Kak ykazaHo B Ta0i. 17 (cm.
OaHIEePOIID).

2.4. B onHOM IOMCIICHUM CKJaJa 3ampellaeTcs XPaHWTh BEILIECTBA W MaTEpUAaibl, MMCIOLIHE
HEOJHOPOIHbIE CPEIICTBA TOKAPOTYLICHHSI.



Pa3znenenne 0c000 OMacCHBIX BCIICCTB U MaTE€PUAJIOB IIPU XPAaHCHUHA

Tabmuma 15

n Wxnexc HaumveroBariue kateropi 0cobo onacHbIX Mpy3os,
Kareropiu FOCT 19433-88 212
2.1 212 HeBocrnameHsIoLUWECS HESOBUTBIE rasbl OKMCIISIOLLME 1|22
22 222 |AnoBTbIE Fa3bl, OKACTAIOLLIE 1] 1|24
224 FANOBMTBIE rast! OKUCTIRHOLLIVE, EKAE U (UNM) KOPPOSMOHHbIE 10111312
31 312 |JIBX (tan <-18°C) sia0BUTLIE 4144134
314 (JIBX (tan <-18°C) eaiae v (rin) KOPPOSHOHHBIE 40414 (1132
322 |NBX(-18°C <ty < 23°C) AinoauToie 4044 1]1]1]33
32 323 [IBX(-18°C < tun < 23°C) enKe 1 (M) KOPPO3MOHHBIE alaflal1|1]1]1]|34
324 |IBX (ten OT -18 p0 23°C) e 1 (W) KOPPO3MOHHbIE 4laialr| 111|742
412 (NBT agosutble 404(413(3[3(3]3/1¢(415
41 415 |[NBT camopaanaratoLpecs npu t> 50°C € ONacHOCTLIO paspbIBa YMakoBku 414|444 |4]|4]4]1]1]416
416 |NBT camopaznaraiolmecs npu t < 50°C 44| 4|alalalalal1]|1]1]a7
417 |NBT camopasnararoLupecs npu t < 50°C ¢ 0nacHoCTbI0 paspbiBa yriakosiv 41414 |4 |afafalai1]|1|1]1[a2
42 422 CamopaanaraioLyecs BeLUECTBA SA0BUTLIE 4141441441443/ 3/3]3/1]/433
433 BelLecTsa, BLinensioLMe BOCTITaMEHsIOLLE rasbl npy B3aumoaeicTsmcHO, NIB| 4 | 4 [ 4 [ 3 (3 [ 3|3 {3 |3 |3 |33 [ 3] 1 |44
43 434 BelecTsa, BbinensioLme Bocrinamenstolye rasbl ¢ H;0, camosocrin.usigovrble | 4 | 4 [ 41313 [ 313|333 (3|3 (3| 1] 1|43
436 BewuecTsa, BbigensioLye BOcn. rasbl npy B3aumoaneictemm ¢ H,0, B u egue 4 (4|4 33131333313 [3[|3[1]1]1 |47
437 BelniecTsa, BbigensioLme BOCTIIaMEHSIOLLIME ra3bl, CAMOBOSTOPAIOLLMECS 414)413)3[3/3/3(3}3/3/3/3/313]2/1]512
512 |Owcrnsiouyve BellecTsa, SAoBITLIE 3(3{3|3|3{3(3|3j3/3|3|3|3|3[3[3]|3]|1|514
5.1 514 OK/CTISIOLLYE BELLIECTBA SOBMUTbIE, KOPPOMIOHHbIE, B 333333313 |3{3(313(313[3|3|3[1(1]515
515 O/cnsioLLve BELLECTBa KMe I (UNi1) KOPPOIOHHBIE 3{3|3|3|3([3|3]3([3[3[3)3{3[3[3[3[3[1[1]1]52
521 OpranuHeciie Nepoxcvibl B3pbIBOONACHLIE, Camopaanaralolumecs npu t < 50°C 4141441414144 /3)313/3/3[3)3/3[3)3[3]3/f1)52
522 |Opranvieckie nepokcvasi, camopasnaraolecs npu t < 50°C 4|414|4|4a[4]4]3}3|3(3[3[3]3]3|3|313}3|2(1153
523  |OpraHn-eciue nepokcibl BIpHIBOOMACHbIE 4| 4l4j4|4]4|4)4]3[3(3]|3[3[3|3[3}3[3]3]3|1]1]1]|54
52 524 |Opranideckie nepokcvab! B3 AOMONHUTENBHOM BUAA ONACHOCTH 4|alal3|3]|3}3|3|3]3[3|3[3{3|3|3]|3|3]3[3]|2]2]2]|1]55
525 OpraHiMecie NepoKcabl egkne Aris rmas 414141313 /3)3[3[3]3(3|3]3[3}3[3[3]3[3]3(1]1]1}1]1]5%
526 OpraH4eck1e NepoKCb! NETKOBOCTINAMEHSIOLLMECS 4 (4|4 (313133333333 [3|3[3[3{3[3[3[3|3[3[2]2]1|527
527 OpraHu4eck1e NepoKCvb! NIETKOBOCTINAMEHSIOLUMECS, eQKMe N5 a3 4 (4|4 (3|3[3(3[3[3|3|3[3|3[3|3[3(3|3[3[3[3|3[3f2]2]|1]1]61t
611 AnoBUTLIE BelLieCTBa neTyure 6e3 4OMONHUTENBHON BUAA ONACHOCTU 4442|212 2|2|2(2]2|2|2|2]2|2|2|2|2(2|3|2]13|212]|2]|2}1]|612
612 |AnosuTeie BewwecTsa netyuue, B (ten < 23°C) 4l4)4j2|2)2]2/2{3|3[3|3|3(3|3|313|4|4]|a|4|4]|4|4]4]4|4]1]1]61
6.1 613 |Anosumbie sellectaa netyuue, 1B (23°C <1y, <61°C) 414|422 2y2[2(313[3|3[3|3[3|3(3[4|4[4a|4]4|4|4]|4]a)4]|1]1]1]|6W4
614  |SinosuTbie BeLLeCTBA NETYVE €AKME U (UM) KOPPOIMOHHBIE 4lal4a|212(2t2|2f2|2 2722|222 |2}2|2|2|3}2|3|[2]|2|2]2|1[1]1][1]615
615  |AB netyume enrte U (W) KoppoavoHHbe, J1B (23°C <t < 61°C) 4(4|4|2]2)2]2[2|3(|3]3[3|3[3[3[3|3|4|a|afjda|4]|a]lajajaja|1]|1]|1]1]1]812
812 |Enive v (W) KOppO3VOHHblE BELLIECTBA (KMCTIbIE) SOBUTLIE Y OKACTMTENA 3(3(3|3]3)3|3|3|3[3|3|3|3]3{3|3|3|2|2[2|3|3}3|3}]3[3[3[2§3]3]2|3]|1 (814
81 814 Enxve 1 (1) koppoavorHbie {kcnble) nerosocriname. (23°C < ty, <61°C) 4442|2222 3[3[3|3[3|3|3|3|3|4|a|a|a|a|d|a|d)a|4]j2|2]2|2]2|3]1]815
815 Enxve 1 (iv) KoppoavoHHbIE BELLIECTBA (KUCTbIe) OKMCTIoLLMe 3133133333133 [3[3|3{3[3|3[|3|2]2|2|3[3|3|3|3|3(3|3[2(3[3]2f3({3|1]816
816 Enive 1 (uni) KopposvoHHbIe BELLIECTBA (KMCTble) RA0BUTLIE 313(3]3[3|3j3([3|3(3}3}3}3|3[3|3|3|2|2|2}3[3[3}3[3|33|[2]|2j2|2|2{1]|2[1]1]84
82 824 |Enive v (Mrm) koppo3uoHHbIe BelecTsa, J1B (ocHosHbie) (23°C <ty <61°C) 414421222233 |3{3|3|3[3[3|3)4|4|4]4|43|3[3|3]|3|2|2|2|2|2|2]2]2|2]1|8R2
832 PasHble eaK1e 1 (M) KOPPOSHOHHBIE BELLIECTBA SROBUTBIE, OKMCTIRIOLLE 3(3(3(3]3j3{3(|3|3|3[3(3[3[3[3(3|3|2|2}2|3|3|3}]3[3[3|3|2]|3[3|2|3[2|3]2]212]1]|883
83 833 |PasHble ege 1 (W) KOPPOIVOHHbIE BELECTBA, JIB (tuy < 23°C) al4ajal2|2|2]2]|2|3(3|3|3|3[3|3|3|3|aja]a|a|a{3|3|3[3|3)2|2]2]|2|2|2]2]2|2|2]2]1]|sn
834  |PasHble eaxve 1 (W) KOPPOIMOHHbIE BEILIECTBA (23°C < tyy < 61°C) 4t4l4f2(2)2|2)2]313[3|3|3[3|3|3[3(|4|4[4|4|4|3|3]|3[3|3]2]2|2]|2{2(2]2|2(2]|2]2|[1]1
Kareropus 212| 222| 224] 312|314 | 322| 323| 324 | 412| 415|416 | 417 422|433 | 434 | 436 437 | 512{ 514| 515} 521| 522|523 | 524| 525|526 | 527{611| 612|613 | 614 | 615] 812 814|815} 816 824 833( 834
OCT 18433-88 Monknace 21 22 31 32 41 42 43 51 52 6.1 8.1 82 83
Kracc 2 3 4 5 6 8




IIpumeuanus:
1. BemecTBa 1 MaTepuasl MOTYT HAXOJUTHCA B OJJHOM OTCEKE CKJIaja MM Ha OJHOM ruiomajake. ['opH30HTaIbHOE PACCTOSHUE MEXTY HUMH JIOJDKHO COOTBETCTBOBATh TPEOOBAHUSIM HOPMAaTHBHBIX

JIOKYMEHTOB, HO OBITh HE MEHEE 5 M.

2. BemecTBa 1 MaTepHaibl MOTYT HaXOAUTHCSA B OJTHOM OTCEKe CKJIajia WM Ha OJHOU Iuromanke. [ opu3oHTanbHOE PACCTOSIHUE MEXLy HUMHU JOJDKHO COOTBETCTBOBATH TPEOOBAHUSAM HOPMATHUBHBIX
JIOKYMEHTOB, HO OBITH He MeHee 10 M.

3. BemecTBa u MaTepualibl JOJDKHBI HAXOJIUTHCS B Pa3HBIX OTCEKax CKiaja (T.e. JOJDKHBI ObITh pa3zeeHbl IPOTUBOIIOKAPHOM MEePEeropoaKoi 1-ro THIa) WM Ha pa3HbIX IUIOMIAIKAX.

4. BemecTBa 1 MaTepHaibl JOJDKHBI HAXOJUTHCS B Pa3HBIX CKJIaJax WM Ha PAa3HBIX IUIOIIAAKAX.

JIBX - 1erkoBocCIIaMEHSIONINAECS KUIKOCTH,

JIBT - nerxkoBocCIIaMEHSIOIIMECS TBEP/bIE BEILIECTBA;

JIB - J1erKOBOCIIJIAMEHSIOIIHECS BEISCTBA,

SIB - ss10BHUTHIC BEIICCTBA;

tgcrr - TEMIIepaTypa BCIBIIKY B 3aKPBITOM THTJIE,

t - Temneparypa



Pa3nenenne onacHbIX BENIECTB U MaTepHuaJoB P XpaHCHUU

WHpexc HammeHoBarue KaTeropui onacHbIX py3os,
o KaTeropi FOCT 1943388 211
21 211 [HeBOCINAMEHAIOLLMECS HERGOBNTBIE radbi 663 AON. BUAA ONACHOCTI + |21
22 pzal AnosuTLe rassi 63 AONOMHUTENBHOTO BUAA ONACHOCTU 1]+ |23
223 |AposuTbie rassl 6KHe U (W) KOPPOSHOHHBIE 1+ |+ (23
23 231 Bocr rasb 663 Ao H0r0 B3 ONacHOCTU 1123+ |22
232 BocnnameHaIOIuecs rasbl eL)ue W (i) KOPPOIAOHHbIE 1123+ +]4
24 241 |Anosutsie v BO rasbl 6ea fonos oro BugaonacHoc| 1| 1 [ 2 [ + |+ | + |3t
31 311 [NIBX (fan < -18°C) 663 SONONHUTENBHON B ONACHOCTI 3[3[3|4]a]|4]|+]as
315 JIBXK (ten < -18°C) cnabosnosumele 3[3[3|4[4]|4]|+]|+]|2n
32 321 NBX (ten OT ~18 0 23°C) 683 [ONONKUTENLHOO BIAAA ONACHOCTU 313[3[4]4]|4|+]|+|+]|325
325 TIBX (tecn OT -18 pi0 23°C) criabornosmTbie 3313 [4afa|+]|+}f+]|+|3
33 331 TIBX (tan OT 23 10 61°C) 683 AONONHUTENBHOMO BUAA ONACHOCTH 3(3|3|4|a]at+]|+]+ + 335
335 NBX (ter OT 23 110 61°C) cnaGorpoamTeIe 3|3 |3[aja]al+]|+|+]+]+]+]an
411 NBT Ge3 LONONHUTENEHOFO BUOA ONACcHOCTU 3(3[3|4j4|4([3[3(3[3]3|3]+ (413
41 413 |NBT cnaborpoemmsie 3[3|3[a|a|a|3|3][3]|3{3]3|+]|+]as
418  |NBT Anput<50°C 3(3|3)4|aja|3|3[3|[a3|[a]3]|1]1]+]sn
421 CamoBo3ropalowmecs TBepable BeLLecTsa 6e3 AoranH. BUaa OfacHoCT 313[3]4|4([4|3([3|3[3[3({3[3[3(3]+][48
42 423 |CamoBosropaloiuvecs Teepabie BelecTea cnabosinosutbie 3|3|3|4|aja|3|3j3|[3|3[3|3]3|3]+]+]|4n
424 CaMOBO3ropakWLMECs TBepable e 1 (n) Kopp e 3|33 444|333} 3[3[3|3[3]3]|+[+]+]4s5
425 (CaMOBO3rOPaHOLLMECS TBEPA. BEULECTBA, BbiGEN. BOCTN. fadbiNpuB3auM.cHO| 3 |3 | 3 [ 4 14|43 13 |3 [ 313 |3 {333 |+ [+ |+ |+ (43
431 BelecTBa, Bbier. BOCII. Fasbi Mpu B3anM. ¢ H;0, 6e3 fort. Byaa onacHocTH 3(3|3[4]4(a]|313|3|3|3|3[2|2[2]|3[3]3]3]+]|4
43 432 BetuecTa, Buigen. BOCMN. radsl Npy B3anm. ¢ H,0, sposuTsie 3(3(3}4fa|4a(3]|3(3[3[3[3|2(2]2(3[3{3]3]|+]|+]|435
435 Bewectsa, Bo{fden. 8Bocin. rasbl Npy B3aum. ¢ H,0, cnabospoenTse 3(3(3|4(4(4(3(3(3(3(3({3[2[2(2(3[3(3[3+|+]=+]511
51 511 OxACrsiowLye BelLiecTea 6e3 JONONHMTENBHON BUAA ONacHOCTH 3}13[374[4(4|3|3[3[3|3[3|3|3(3}3|3[3[3[3]|3]3]+(513
513 Owcnsiolye BeiLiecTsa crabosgosuTbe 3133|4443 (3}3[3|3[3[3]3(3|313|3[3[3]3|3]+]+]|616
616 AnosuTbie HeneTyme b TLHOM BUAA OFACHOCTU 3|3 |34 a|aj+ |+ |||+ 0[]0 1[0]1[1]1]1]+]617
6.1 617 |{A0oBMTbIe BEILECTBA HENETYYIe 6KAE U (W) KOPPOSUOHHBIE al3f{a{a|afaia|sf{alafa|a]+|+[+la]a]a[t]4]1]1[1]1]+]+]618
618  |AAnceumoie HENETYUMe NeronC TBEpAbIe 3|3|3[4fa|a|3|3|3]|3|3[3|+|+|2|3]|3[3|3|2|2[2]|3]3]+][+]+|s11
811 Eniae 1 (W) KOpPOSHOHHBLIE BEBCTBA (KACTbIe) 563 SON. BUAR ONACHOCTH 3(3(3/414laf3!3/3(3/3|3[1v 111011/l ]1{1{1]+]+1]+[817
81 817 |Enkne 1 (Win) KOPPOSHOHHbIE BELLIECTBA (kCrble) CNIABOsOBUTE 3(3|3fjalalalafa|a|a]|a|a[aft{a]afa]afa{a|afa]a|a]+|+]+]+]+]e18
818 Ene 1 (W) KopposuoHHbie BeLLECTBa (KCrible) Criabile okvcnuTeni 3|3(3)4 |4 |4|3|3[|3[3(3f{3|2]2|2]|2|2]|2|[2f2)2|2(+]+|[+|1]3)+]|+]|+]82
821 Eae 1 (M) Koppo3MOHHbIE BELLIBCTBA (0cHOBHbIe) Ges pon. BuaaonacHoct | 3 {3 [ 3 (4 (4|43 (33| 3|3 |3 [ 1|1 [ 1|1 [1{1[1[1|[+]+]+][+]+]1]1]1]+86
82 826 Enmte v (ww) HHBIE (ocHoBHbIE) 33§33 |4afafa|3|3t3l3|a3 (3|1 {11111 {1411 +]+[+]+]+]1][1{2]|+]+]827
827 Enime v (W) KOPPO3VOHHbIE (ocHoBHbIe) Cnabic 3|3 |3 [afajal3|[3i3)3[3|3f1 (1|11 +|+[+]e]+|t]1[1[+]+]+
828 Exiate v (M) KOPPOIMOHHBIE BELLIECTBA (OCHOBHbIE) CNabble OKCIITEN 3]3)3|4/414p3[3)3)3[3]3)2f2)212f2]2)2|2]2f2)+)+«[+)1]3[1)1]2)[+]+]+]|+]831
831 PasHble eKe 1 (Mrin) KOPPOIMOHHBIE BelLIeCTBa Be3 oM. BUAA ONAcHOCTH 333 |4f4a|a(33 33331 [1[t[1]t]1]t{rv]1j1]|+|+]+]+|+]|*]+]|+|[+]|+]|+]|+]+]|08%
83 836 Pa3HbIe 6146 W () KOPPOIMOHHDIE BELLIECTRA RA0BITLIE 3(3|31a14af3(3 (3333|1111t 1]+]|+]|+|+[+]|+|[+]*p+|+]|+]+]|+]|+]|8]7
837  |Pasuble eakve  (wmn) HHLIE BELLIGCTEA Crialk e 3|3|3fafafalafs|a|3|al3[vf a1+ +j+|[+[+]+|t]*]+]|+]+f+]+]*]+]|e8
838 [PasHble 67K/ W (W) KOPPOIMOHHDIE BELIECTBA CRabble oKACTUTENN 3(3|3j4fala|3|8|3(3[3)3|2J2]2([2}2|2|2f(2p2|2{+«fj+|[+|v]|3)1[+[+]+|+|*|[+]+]+]+]+|m
911 |Beutectea, He oTHeC. K 1-8 ., BOCTIN. Camonpowas. uv npu B3amm. ¢ H0 3(3f3lafa|a|3|3|3|3|3|3|3|3|3|3{3|3[3|3]|3|3|3{3[3[3|3|3|3|3|3{3[3[3[3|3[3]|3]=+]om2
912 lropmmmappueset.uecma(ummuoemc) 31343 |4 aja|3|[3)33|3|3}+f{+]2]2|2|3|3]2|2[2|3|3[1j1r]1l1]1]3[4]v]1|2[+]1]1[1]3]+}o3
913 IBeuxecma,neomec.m-Grp.somn,caMonpovus.umnpumM.cH;O 3[3 13|44 [4f3 (33133 [3[1 (1| 1]|3]|3[3[3[«+]|+]|+|3[3[1[1|v|111]2[1]1]1[1]1]1]1}[1]{3]{+]+]|914
91 914 |Beluiectea, He 0THeCEHHbIe K 1-8 IpyNNam, crabble OkACTMTENM 3|3f3|4|4fal3|3]af3|3|3|2|2j2f{2 222|222 +[«f«)+[3[+]+]|wfwf+]wlw|s]s]+[+]|3]2][2]+]016
915 [Beuwcma,ueomecaunblem-srpymaM.Mamonacme.Hnoswrue 33 (3|4ajalal3f3|3|3|3|3|+]| ] +|+|[+]+]+| ||+ |+ +)e] ]|+t *]|+][*+|+]¢]+]+|3]+]+]+]+]|08
916 IBemecma,Heomeoennueﬂ-&rpyrnam,ma&leepmeu(nnn)mm;e 3|3 aflajalalsia|a|a3{a|a|+[+]+|sfals]s|[+|+]+]ef+(+]|+[+f+]|s|+]+]+|+]+]+|+|s]+|3][+]|+]+|+]+]|017
97 IBeu;ecvaa,ueomeoewumeM-SrpyrnaM,uammmeHHsle 313 |3[a|4|4]|3[3|3 3|33+ +]+|+f+|+]+jri+|+]|+f+]+]|+]+P+|+] sl +]|+|+]|+]|+|+]|+]+]3|+]+]|+]|+]+]|+]|021
921 BelliecTBa, ONacH. NPU XpaH. HABATIOM, BbIEN. FOPIOM. fadei NpuB3aum. CHO | 3 |3 (34|44 |3 |3 |33 |3 |3 [ 111 [t |11 [1jsj+|[+t2] 2]t t{t]1pt{ 1|1 1]1[1]3]1[+][1]+]+]|+]|+][o2
92 922 |BeluecTBa, ONacHble NPy XpaHeHM HaBaroM, AR0BUTbIE 3la(3|afafa|a|a|a|3|afa[rft[rpr]1|t]1]rr[v]2]2]+]+]ef[+fjeir|s]s]e]e|+]ri+|[s[3]+r]+]4fjsls|[+][+]+]am
923 |BelecTsa, Onackble Npy XpaHEHA HABANOM, 67K1e W (W) KOPPOSHOHHBIE 313 |3{a|atal3]|3fa|[a|3|3 1411 r]1[v[1{r]|r|r|2]2|+[+]|s]a|+]|]s]r]+]e|+] ]l el3]a}e|[s]s]ar]|[+]+ +
924  |BelyecTBa, ONacHbIE NPV XpaHeHWA HaBanom, normoL, O, 8oaayxa 3 3|3f4afd4|af3|a|3)3|3|3 1|11 t{v[a[1]2|2]++|[+[+]+[0[+]s]+[1]s+|[+j1]3]c]+]1]+|[+}+]+ +
]Karempm 211{221| 223| 231(232{ 241|311 315{ 321| 325[ 331| 335| 411 413| 418| 421| 423 | 424 | 425| 431| 432} 435| 511| 513( 616|617 | 618| 811{817| 818} 821|826 | 827 | 828|831 836| 837 | 838|911 912| 913| 914 | 915| 916|917 | 921 | 922 923
FOCT 18433-88 I'qu}crlam 21| 22 23 24| 31 32 33 41 42 43 51 6.1 81 82 a3 91 82
Knacc 2 3 4 5 6 8 9

Ta6muma 16



IIpumevanus:

+ BermmecTBa 1 MaTepHabl COBMECTUMBI.

1. BemiecTBa 1 MaTepHaibl MOTYT HAXOJIUTHCS B OJHOM OTCEKE CKJIaJa WIIM Ha OIHOH Iutomiaake. ['opu3oHTaNIbHOE pacCTOSIHUE MEXIY HUMH J0JDKHO COOTBETCTBOBATh TPEOOBAHUSIM HOPMATUBHBIX
JIOKYMEHTOB, HO OBITh HE MEHEE 5 M.

2. BemecTBa 1 MaTepHajbl MOT'YT HaXOIUTHCS B OJHOM OTCEKE CKIIaAa WM Ha OJHOH IUTomaake. | OpH30HTaIbHOE PACCTOSHUE MEXKIYy HUMH JJOJDKHO COOTBETCTBOBATH TPEOOBAHUSIM HOPMATHUBHBIX
JIOKYMEHTOB, HO OBITh He MeHee 10 M.

3. BemecTBa u MaTepualibl JOJDKHBI HAXOJIUTHCS B Pa3HBIX OTCEKaX ckiaja (T.e. JOIDKHBI OBITh pa3/ieneHbl IPOTHBOIOKAPHOM MeperopoJkoi 1-ro THna Ui Ha Pa3HBIX IUIOIAAKAX.

4. BemecTBa 1 MaTepHabl JOJDKHBI HAXOJUTHCS B Pa3HBIX CKJIaJaxX WM Ha PAa3HBIX IUIOIIAAKAX.

JIBX - 1erkoBoCIIaMEHSIONINAECS KUIKOCTH,

JIBT - nerxoBocCIIaMEHSIOIIMECS TBEP/bIE BEILIECTBA;

JIB - nerkoBOCIIaMEHSIIOIIHECS BEIIECTBA;

SIB - 110BUTHIC BEIIECTBA,

tgcrr - TEMIIepaTypa BCIBIIKK B 3aKPBITOM THIJIE;

t - Temneparypa



Pasznenenne onacHbIX U 0c000 omacHBIX BCIICCTB U MaTE€pPUAJIOB IIPU XPAHCHUH

Ta6muma 17

ooporamecr | comame Plonorvuensisie bl onacocTH ot s | n |1
[E<T HengosuTbie U RZ0BUTLIE U (W) KOPPO3MOHHBIE, 8aKMe 212,222,224 11 112
Be3 AononHUTEnsHOM BIAAA ONACHOCTU Wk criaBosiioeuTbie (511,513 2 31+ 3
S00BUTBIE U () KOPPOBVIOHHBIE 512,514,515 3 [3i1/1]4
Hemmgrme Teepuble | EAKIE, KOPPOOHHBIE CNOTI, CATISHGIE O/CTMTEIIA 812,815 14 [3f1|1]1]s
Owfensiolie | tpyaHoropiosie n EnKe, KOPPO3MOHHBIE KUCNOTLI, Criabble OKACTIMTEN 818 5 3{1[1[1]+186
Belectea HAKIE  TDaskble e 1 KOPPOJMOHHbIE, OCHOBAHUR 828 6 [3]+[1]2]2]+]7
PasHble eKie v KOPPO3MOHHbIE, AN0BUTLIE 832 M7 311111111718
PasHble efkvie 1 KOPPO3UOHHLIE, HEATBOBUTLIE 838,914 8 311 (1| 1j+i1]+]9
Toproume opra- B3pbiBoonacHbie Wv CamopasraraloLLyecs 521,522,523 9 |43[3]3[3]3]3]3]1][1
HIH. TIEPOKCHEB! NlerkoBoCTNaMeHsIoLec 524,525,526, 527 H 10 [3[3[3|3]3]|3]3|3}1[1]n
Tasbt B a3p0301bHON YNAKOBKE, CATHIE WU CRKERHbIE 231,232,241,911 1 4144|4444 4]4]+]|12
CnabosnosuTbie 311,315,321, 325,331, 335 12 |4 |4|4|3|3|3[3[3]|4|3[4a]+]13
AnosuTbie, KOPPOSUOHHBIE 312, 314,322,323, 324 13 |4 |4|4|3f3[3]3[314|3|4|1[1]|M
e CUNbHOAEVCTBYIOLLIME AOBUTBIE BELLECTBA 612,613,615 14 | 4|4|4a|3(313[|3(3|4]|4(a|1[1]1}15
Kucrots! 814 Y15 41441312333 |4|4(4|1]2|211{16
OcHoBaHvs 824 16 4144213223 |43 41212121117
TeroBoCTInaMeHsIoLLeCs PasHble efe 833,834 17 |4|ala|2]|2|2]|2|3]4|3][4]|1]2l2]2]{2]|1]|B
¥ camosaropatoLLmecs Hesnoevbie v cnabosnosutoie 411,413,912 18 4133 |3)22|3[2|3[3[4|3[3{3/3]3[3]|+]|19
gautecTea CavopasnaraiolLecs Y (Wik) RoBuTLIe 412,415416,417,42  *| 19 |4|3|3|3|3a|3|3[a]3[a[a]a[e3[3]a]3[+][+]n
Camopaanaratoiecn 418 20 41333223233 [4|3[3|3|3i3(3|1[1]{+[2n
Taepabie AnosuTbie HeneTyume 618 21 4133|3333 [3(3|3[4]3[|3{3!3|3|3|+|2]2|+{22
BbigenstoT ropro4me rasbi NP1 B3aMMOKEACTBIM C BOQOW 431,432,435,913 2 [4|3(3|3|2|2|3|2|3[3[4]|3[3{3|2]2|2]|2|2{2]|2|+|R
Bbinensior roprose rasbl Fipu B3AUMOOENCTBIAM C BOROV 433,434,436, 437, 438 23 | 4333133333343 |3[3|3[3|3[3|3]2(2]1[1|24
Bbigensitor ropio-ue rasbl NPy B3auMonencTsum ¢ Boaod 921 24 | 43|33 1111313411 ]2]|2|2|2]1|1|[1|1|+[1]|+]|25
CaMOBOIOPAIOLLIMECA 421,423,424, 425 25 |4|3|3|3|2|2(3|2[3|3|4(3|3[3|3|3[3/3[3[3|3[3|3[1t]+]|2
lasbt Heroprouue, HeRaosrTbie 211 26 1122122222221 |3[3|3|3[3|[3}3[3|3[3|3|312|3|+]|27
FnoBUTbIE, €K4E, KOPPOSMOHHBIE 221,223 27 [1]3|3|3|2|2|2|2]|2{2|1|3|3[3|3|3[3[3|3|3|3[3[3]2({3[1]+]|28
CinbHOQEICTBYIOLE S0BUTLIC BELLECTBA 611,614 28 |3|2|2|3|3|3|2|3|3]2]|4|3|3|2|2]2]|2|2|2|2|1]|2|2]1|1]|2|2]1
AnosuTbie 616, 915 29 |32 2|2+ [+ 1|+ [3]3|a| 3|0t a] 1|1 +]+]|1|0|[1]|1]2]|2]1
SnosuTbie ¥ eawe 617 30 [3[2f2|2f+[1|1]|1[3]3]|4|3|3|2|2]2]2|+[1[+][+]|1|1[1]1]2]2]1 31
[porive onacHbie ropto-re Wugre | Onackbie Npu xpaHeHn Hagarom 922,923 3t {3222+ + 1| +[111]4]3]|3]2]2]2]2|+|1[1|+[1[1]+]1]2]|2]+ +
UHETOpIve BelliecTea " Pasnble enive 831,836, 837 2 {3f2f2f2s|+{ 1|+t al3|3j2|t{ala[a{a[a]|+[1][1][1]1]2]2]2 . 3
TEEPARE  Icriomhl craGosaoBnTbIe 811,817,916 33 (af2]2f2|«| [t ae]als]ala|a[afe{ata]a[1]1[1]1]2]2]2]2 B N
Kucrioms! spouTbie 816 3yt p1f1)1)2)2)3)3)4al3)3}2f2)2)2]2i3)2f2)2)3|2|2]2]2]2 1 11135
OcHOBaHUA ABOBUTLIE 821, 826, 827 3B 3|t 2( |+ t]4f3]3 22|11t tpt el 2]2]2 1 101]+([36
HamMarHueHHble 917 38 [ 3|+ |+ [+ |+ 4|+ +[ |+ )22+ +|+]+]| ]+ 4|+l +|+]+|[2]2]+ + + |+ |+ | +]37
MorTiolLiatoLLme KUCTopag 924 78N T T T T T T T T T < T T T Y S R A N N 2 B I R I IR B A
No 1123|4667 |8[9110[11[12)13[14(15(16]17|18{19|20|21|22(28|24(25(26(27(28 31 33|134|35(36|37

g




IIpumevanus:

+ BemiecTBa 1 MaTepuabl COBMECTHMEL.

1. BemecTBa 1 MaTepuasl MOTYT HAXOJUTHCSA B OJJHOM OTCEKE CKJIaja MM Ha OJHOI muromaake. ['opu3oHTanbHOE PacCTOSHIE MEXIy HUMU J0JDKHO COOTBETCTBOBATH TPEOOBAHMAM HOPMATHBHBIX
JOKYMEHTOB, HO OBITh HE MEHEE 5 M.

2. BemectBa 1 MaTepHansl MOTYT HAXOIUTHCA B OJJHOM OTCEKE CKJIaja MM Ha OJHOM Iuiomanake. ['opH30HTaIBHOE PACCTOSHUE MEXYy HUMH JOJDKHO COOTBETCTBOBATh TPEOOBAHUSIM HOPMAaTHBHBIX
JIOKYMEHTOB, HO OBITh He MeHee 10 M.

3. BemecTBa 1 MaTepuaibl JOKHBI HAXOAUTHCS B Pa3HBIX OTCEKAX CKIIafa (T.e. JOIKHBI OBITh Pa3/ieNeHbl IPOTHBOMOKAPHON NEPEropoAKoH 1-ro THIA) UM HA pa3HBIX IUIOIMIAAKAX.

4. BemecTBa M MaTepHallbl JOIDKHBI HAXOJUTHCS B PA3HBIX CKJIaAaX WM HA Pa3HBIX IIOIIAIKaX.

* OcoboomacHbIe BEIIECTBA H MaTEPHAIIbL.



ITPUJIO)KEHHE 8

METO/I ONPEJEJEHUS BE3ONACHOM IJIOIIAIU PASTEPMETU3ALIUU
OBOPYJOBAHHUS

Hacrosimmit Meron mnpegHasHaueH IJIsl ONpPEJeNieHUs] Oe30MacHOM IUIOmaau pa3repMeTH3aluH
(Takas moOmAAb COPOCHOTO CEUEHMs! NPENOXPAHUTEIBHOIO YCTPOWCTBA, BCKPHITHE KOTOPOH B
Ipolecce CropaHusi CMECH BHYTPU OOOpYIOBaHMs, HampuMep, amnmapara, IMO3BOJISIET COXPaHUTh
MOCJIEIHUH OT pa3pylleHHsT WM JeGOopMalyi) TEXHOJIOTHYECKOro 00OpyZOBaHUS, B KOTOPOM
oOpainatorcsi, nepepadbaThIBAIOTCSI WM MOJTYYaOTCsl TOPIOUNE T'a3bl, )KUAKOCTH, CIIOCOOHBIE CO3/1aBaTh C
BO3JIyXOM WM JIPYT C JPyrOM B3pBIBOOIACHBIE CMECH, CrOPAIOLINE JIAMUHAPHO WM TYpOYJIEHTHO BO
¢pontampHOM ~ pexxume.  PasrepMmermzanus < —  Hamboiiee  paclpoCTpaHEHHBI  CHoco0
MOKapOB3PHIBO3AIIUTEl TEXHOJOTMYECKOTO OO0OpYAOBAaHMS, 3aK/IIOYAIOIIMICS B OCHALICHUHM €ro
NpeI0XPaHUTEIbHBIMU MEMOpaHaMHt U (WJIM) IPYTUMH Pa3repMeTU3UPYIOIUMH YCTPOHCTBAMHU C TaKOH
IUIONIA/IbI0 COPOCHOTO CeYeHHMs, KOTOopasi JOCTaTOYHa JUIS TOTO, YTOOBI MPEAOTBPATUTH pa3pyLICHUE
000pyIOBaHMs OT B3PhIBA U UCKIIFOYHTH MOCIIENYIOIIee TTOCTYIUICHHE BCE MacChl TOPIOYET0o BEIIECTBA
B OKpY’Karolllee MPOCTPaHCTBO, T. €. BTOPUYHBINA HOXKap.

Meton He pacHpoCTpaHSeTCs Ha CHUCTEMBl, CKJIOHHBIE K JETOHAlUd WIH OO0bEeMHOMY
CaMOBOCIIJIAMEHEHHIO.

1. CYIIHOCTH METOJA

BCSOHaCHyIO Iiom@anab pasrepMeTu3anuu  OnpeACIIOT IO paCHCTHBIM (I)OpMyJ'IaM Ha OCHOBC
JAHHBIX O MapaMeTpax TEXHOJOTrH4CCKOro 060pyz[0BaH1/m, YCJIOBUAX BCACHUA TPOLECCA U TOKA3ATCIIAX
MOKapOB3PbIBOOIIACHOCTHU BCUICCTB.

MGTOI[ YCTaHaBJIMBAaCT 3aBUCHUMOCTH Oe3omacHoi [omaan pasrepMeTusaliu  OT o0bemMa H
MAaKCUMAJIbHO JOITYCTUMOI'O HaBJICHUSA BHYTPU HETO, HABJIICHUSA W TCMIICPATYPbI TEXHOJOTHICCKON
cpeabl, TCPMOAMHAMUYCCKUX W TCPMOKHMHCTHYCCKUX MapaMCTpPOB FOp}O‘ICﬁ CMECH, YCHOBI/II;‘I
HUCTCUCHM, CTCIICHNU Typ6ynn3au1/m.

2. ®OPMYJIbI 1151 PACYETA BE3OITACHOM IJIOIIAIA PASTEPMETHU3ALIMU

2.1. be3onacHyo IO/ Pa3repMeTH3aMK TEXHOJIOIMYECKOT0 000PY/I0BaHHs C Ta30MapOBBIMU
CMECSIMU OIIPEEIISAIOT M0 CIETYIONMM Oe3pa3MepHBIM KPUTEPHUATbHBIM COOTHOILICHHSM:

Y(E; —1) (158)

VEi(TCm _l)

JUIA O60py2[0BaHI/I$I, PAaCCYUTAHHOTO HA MAKCUMaJIbHOC OTHOCUTCIBbHOC AAaBJICHHUC B3pbIBa 1< T, <2

W=

(TIp¥ OTHOBPEMEHHOM BBINOIHEHNH ycioBus P, >2p': B 3HameHarene ¢popmyist (158) comuoxuresns

(nm - l) OTCYTCTBYET), U

T, —T
W >0,9 ume —7) (159)
V E i
1L 060pyﬂ0BaHI/IH, BBIACPKUBAIOLICTO JABJICHHUE B3pbIBAa B AHAIIa30HE OTHOCUTEJBHBINA 3HAYEHUN
2<m, <m,.

B dopmynax (158) u (159) npunsatel cieayronpe 0003HaueHUs] (MHAEKCHI i, U, €, M OTHOCSTCS
COOTBETCTBEHHO K HAYalbHBIM MapaMeTpaM, IapaMeTpaM roproyei cMecu, XapaKTepUCTHKaM TOpEHHs
B 3aMKHYTOM COCY/I€, MAKCUMAaJIbHBIM JIOMYCTHMBIM 3Ha4eHHsIM). KoMIuiekc moao0oust

1 wF(RT, hoy
W= T e (160)
(267-[:0) 3 V 3 i ui

T. €. IPEACTaBIsIeT COOOH ¢ TOYHOCTBIO N0 IOCTOSHHOI'O MHOXUTEINS IPOU3BEJECHHUE ABYX OTHOIICHUH
— 3¢ ¢eKTUBHOM IUIOmMANy pasrepMeTH3alMi K BHYTPEHHEH IOBEPXHOCTH C(EepHUYecKoro cocyzaa
paBHOTO 00BEMa U CKOPOCTH 3BYKAa B MCXOJHOM CMECH K Ha4daJbHOW HOPMAaJbHON CKOPOCTH IUIAMEHH.
B BeIpakenun st komiuiekca nogoous W (160):

Ty — 4YMCIIO “TIH”;

H_ ko2((HUIIMEHT pacxojia MPU UCTCUSHUH CBEXEH cMecH W (WIIH) TPOJYKTOB CTOpaHUS depe3



YCTPOWCTBO B3pBIBOpa3pexeHUs (IpeioXpaHuTeIbHas MeMOpaHa, KilarnaH, pa3srepMeTH3arop 1 T. IL.);

F — mnomans pasrepmerusaiuu (COPOCHOTO CEYCHU), M

V — .MaKkcUMalbHBII BHYTPEHHUH 00BEM COCy/a, B KOTOPOM BO3MOYKHO 00Opa3oBaHHE roproyei
ra3onapoBOi CMecH, M

R = 8314 Jx-kmoms K™ — yHuBepcasbHas ra3oBas IOCTOSHHAS,

T,i— Temmeparypa roprodeii cmecu. K;

M; — .MONeKyISpHAas Macca TOPIOYeH CMECH, KIKMOIb

S i— HOpMaJIbHasi CKOPOCTb PAcIPOCTPAHEHHMs IUIAMEHHU IPH HAYaJIbHBIX 3HAYCHUSX NABICHHS U
TEMIIEpaTypbl TOPIOYEH CMECH, Mt

Ipyrue o6o3naucHus B popmyrax (158) u (159):

A

F;

MIPHUBOJUT K €ro nedopManuu u (WiIH) pa3pyIIeHHIo;

Pm — abcomoTHOE MakCHMAaIbHO AOIyCTIMOE IAaBJICHHE BHYTPH allliapara, KOTOpOe He IPUBOINUT K
ero nedopmanuu u (Wim) paspymieHuro, [1a;

— OTHOCHUTCJIIBHO€ MAaKCHUMAJIbHO HOITYCTUMOE€ MOaBJIEHHE B ammapare, KOTOpPOE€ HE

Pi — a0COII0THOE HAvalbHOC JaBJICHHUC ropfoqeﬁ CMCECH B almapare, npu KOTOPpOM HPOUCXOAUT
HWHUIUPOBAHUC I'OPCHUS, Ha;
P’ — abcomoTHOE JAABJICHUC B IIPOCTPAHCTBE, B KOTOPOM MPOUCXOAUT HCTCUCHHE, B MOMCHT

JIOCTHKEHHS MAaKCHMAIILHOTO JIABJICHUSI B3pbIBA BHYTpH ammapara (atmocdepa, OydepHast eMKOCTb H T.
m.), [1a;

T, =— — OTHOCHUTEJIbHOE MaKCHMAaJbHOE [aBIE€HHUE B3pbIBa JaHHOH roproueil cmecu B
1
3aMKHYTOM COCYZE;
P. — abcomoTHOE MakCUMaNbHOE JaBIICHUE B3PHIBA JAHHOW TOpIOYe CMECH B 3aMKHYTOM COCYIIe
MIpY HaYaJIbHOM JaBJeHUH cMecH Pj, [1a;

Ei — xoadduimenT pacmmpeHus NPOIYKTOB CrOpaHHsS CMECH IPH HAYaIbHBIX 3HAYCHHUIX
JIaBIICHUS U TEMIIEPATYPHI;
¥ — @akrop TypOymm3amuM, NMpeACTaBISIONMN cOO0OH B COOTBETCTBHM ¢ mpuHOWNOM ['ym-

MuxellbCOHA OTHOLICHHE ACHCTBUTENBHOW MOBEPXHOCTH (POHTA IUTAMEHH B anmapare K MOBEPXHOCTH
cdepbl, B KOTOPYIO MOXKHO cOOpaTh NPOXYKTHI CrOpaHus, HaXOJAIIUeCs B JAHHBIH MOMEHT BPEMEHHU
BHYTpH COCYJA.

2.2. ®opmynsr (158) u (159) moryt ObITh HCIOJIB30BAaHBI KaK Ui OMpEeieHHs 0e30MmacHOM
IJIOIIAM pa3TepMeTH3alMi IIPH .[MPOSKTUPOBAHUK O0OPYAOBAaHUS MO MAaKCUMAIBHO JOIMYCTHMOMY
OTHOCUTEJIbHOMY JaBJICHUIO B3pbIBA B ammapare 7, (OpsMas 3ajgada), TaKk U AT OIpeNeNeHHs

MaKCHMAaJIbHO JOMYCTUMOI0 HAYalbHOTO JaBJEHUs roproveil cMecu P; B ammapare, paCCUMTaHHOM Ha
MaKCHMAaJIbHOE JaBjeHHE P, ¢ YK€ HMEIOIIUMCA COPOCHBIM JIFOKOM IUIOMIAAb0 F, Hampumep mpu
aHanuse aBapuii (oOpaTHas 3a1a4a).

2.3. ®opmynsr (158) u (159) oxBaTeIBAIOT BeCh JMANa30H BO3MOJKHBIX JaBJE€HHH B3pHIBA B
000pyIOBaHMH C PA3IHYHON CTEHEHbI0 HerepMeTHIHoCT! 1< 1, <7, .

2.4. ®opmynst (158) u (159) 3amucanbl B 6e3pa3MepHBIX HE3aBUCUMBIX MIEPEMEHHBIX, BBITEKAOIINX
U3 YCJIOBHS aBTOMOJEIBHOCTH MPOIIECCa Pa3sBUTHS B3phIBA B HETEPMETHYHOM COCYJE, YTO JeJaeT X
Oonee YHUBEpCANbHBIMH M HADILAHBIMHA. MakcHMaJbHOE JaBICHUE B3PhIBA B HEIEPMETHYHOM COCYAE
SIBJISICTCSI MHBAPHMAHTOM PELICHUS CHCTEMbl YPaBHEHHH JHUHAMHKH Pa3BUTHS B3PbIBa MPU MOCTOSHHOM
oTHoIIeHUH (pakTopa TypOyIHM3anun K KoMIuiekcy mogoous W.

[orpemHocTs OmpesieNiecH|s nuameTpa cOpPOCHOro CedeHWs Mo HHXeHepHbIM (opmyiam (158),
(159) B cpaBHEHHH C TOYHBIM KOMITBIOTEPHBIM PELICHHEM CHUCTEMBI AU(dEpeHIHATBHBIX yPaBHEHHI
JIMHAaMUKH Pa3BUTHS B3pbIBa cocTaBisieT okono 10%.

3. CTEIIEHD BJIMSIHUS PABJIMYHBIX TIAPAMETPOB HA BE3OIMACHYIO IIVIOIIA 1b
PA3B'EPMETU3ALINHN

3.1. B HacTosiImeM MeTo/e pealiM30BaH eIMHBIM MOAX0/ K pacueTy IUIomaan cOPOCHOIO CedeHUs,
3aKITIOYAIONINICS B y4eTe BIMSHHS Pa3iIMYHbIX MAapaMeTPOB M YCIOBHH Ha BEIMYMHY Oe30macHOH
IUIOLIAZIM  PasrepMETH3alNH IIOCPEICTBOM COOTBETCTBYIOIIETO H3MEHEHHWs 3HaueHusi Qakropa
TypOynu3anuu.

3.2. dakTop TypOyIM3alMM — OCHOBHOW NapameTp, OKa3bIBAIONIMK ONpeJieNnsioniee BIMsIHIE Ha
BEJIMUUHY 0€30I11acCHOM IIIOMIAN pa3repMeTH3alHy,



IorpemHocTs onpeaeneHus TePMOJAMHAMHMYECKMX IapamerpoB — £Ei, 7, Y,, Tae 7y, —

noKasaresb aquabarsl TPOILYKTOB CTOPAHUS CMECH, BXOASAIINX B pacdeTHsie hopmyisl (158) u (159),
COCTaBJISIET HPOIIEHTHI, OIPEIIHOCTh ONpeIeeHUss K0O3QPUIMEHTa PacX0/a £, MOJICKYJIAPHONU MacChl
roproyeil cMecu ¥ HOPMAIbHOM CKOPOCTH PACIPOCTPAHEHUS TUIAMEHN COCTABIISIET JIECATKU MIPOLEHTOB.
Oumbka B BEIOOPE 3HAYEHUI 0ObeMa arnapara, TEMIEPATyPbl U IABJICHHUS CMECH TAK)Ke HE IPEBBIIIAECT
IPOIIEHTOB WIIM JIECATKOB MPOIEHTOB. [IOrpemiHOCTh K€ B ONPEJENCHHH 3HAYeHus (paxropa
TYpOYJIH3AIMHE MOXKET COCTABIATH COTHU POIIEHTOB.

3.3. Pacuer 0e30macHOM IUIOIIAMM pa3srepMETH3ANMU TPOBOIST Uil Hanboliee B3PBIBOOIMACHBIX
(OKOIIOCTEXMOMETPUYECKHUX) CMeCel, eciii He JIOKa3aHa HEBO3MOXHOCTb MX O0pa30BaHHUs BHYTPU
arnmapara.

4. 3ABUCUMOCTD ®AKTOPA TYPBYJM3AIIMM OT YCJIOBUM PA3BUTHA B3PBIBA

4.1. 3aBucmMocTh (pakTOpa TYpOYNIHM3allMK OT YCIOBHM pa3BUTHS TOPEHHS MOXKET OBITh
npezcTaBieHa GopMyIon

F —
1=t a)| 1hay— | ay+a, + e Tm (161)
V 3 ne—2

B KOTOPOI YMIHpHIECKUe KOOPPHUIIUCHTH a1, 8y, 83, 84 ONpPEAeIIroT o Tadm. 18.

Ta6muma 18
OMnupuyeckne Ko3pGUUHEeHThI A5 pacdyeTa ¢pakTopa TypOyIu3anun®

YcnoBust pa3BUTHSI TOPEHUS ** SMIIUPUYECKHE KOIPPUIMEHTHI

a; a ag a,

O6bem cocyaa V 10 10 M>; cTeneHp HerepMEeTHYHOCTH FIV?®| 0,15 4 1 0

o 0,25

O6mwem cocyna V o 200 M3, I<m, <2:

HAYaIbHO OTKPHITHIE COPOCHBIE CEUCHUS 0 0 2 0

HAYaIbEHO 3aKPBIThIE COPOCHBIC CEUCHUS 0 0 8 0
OGwem cocyna V 10 200M°, 2< 7, <, :

o
o
o
oo

HayYaIbHO OTKPHITEIE COPOCHBIE CEYCHUS 1,2
HavyallbHO 3aKPHIThIe COPOCHBIE CEUEHHS 0 0 2 6
O6bem cocyma V 1o 10 M%; crenens Herepmernunoctu F/V2?
1o 0,04; manuuue coOpocHoro Tpybonposoza, 1 < m,, < 2:

o
I
o

0e3 OpOoIICHNS NCTEKAOIINX ra30B 0
C OpOMICHHEM HUCTEKAOIIIX Ta30B 0,15 4 1 0

* JIns OTCYTCTBYIOIINX B TaONHWIE YCIOBUI Pa3BUTHUS TOPEHHs, HAIPUMED Il 000pynoBaHUs 00beMoM OoJiee
200 M3, 3HageHre GakTopa TypOYIH3AINH ONPEIENAIOT SKCIIePHMEHTATBHO.

** Ecii B YCIIOBUSIX Pa3BUTHUS TOPEHUS 3HAUCHHE KaKOTO-JIMOO0 MmapaMeTpa He OTOBOPEHO, TO OHO MOXKET OBITh
JH00BIM B IOIyCTUMOM AUANa3oHe.

4.2. BausiHue oObeMa armapara

JIyist OMTBIX anmapatoB 06bemMoM MeHee | M° 3Hauenne hakropa TypOymm3ammn  =1+2.

C poctom oObema ammapara 3HaueHHe (akTopa TypOyIu3alliu YBEIWYMBACTCS M IS IOJIBIX
ammapatos 06beMoM 0koi1o 10 M° x=2,5+5 B 3aBHCHMOCTH OT CTENEHH HErepMETHIHOCTH (OTHOINICHHE
F/V?®) anmapara.

Jlns cocynoB o6beMoM 10 200 M° pasmudmOil GOPMBI ¢ HE3HAUMTETHHBIME BCTPOCHHBIME BHYTDb
alieMEHTaMK 3HaueHue pakTopa TypOyM3anuu He MpeBbiaeT ¥ =8.

4.3. Bausinue GopMbl anmnapara

JIJ1 TeXHOTIOTHYECKOTO 000PYIOBaHKS ¢ OTHOIIEHUEM JJIMHBI K JUaMeTpy A0 5:1 MoXHO cunTats,
yro ¢Qopma anmapata He BIMsET Ha 3HauyeHHe Qakropa TypOylH3aluH, TaKk KaK YBEJIHYCHHE
MOBEPXHOCTH IUIAMEHH M3-3a €ro BBITATMBaHHs MO (opMe amnmapara KOMIIEHCHPYETCS YMEHbIICHHEM
MOBEPXHOCTH B pe3yibTare 0ojiee paHHEero KacaHHs INIaMEHEM CTEHOK COoCy/Ia.

4.4. BnusiHre Ha4YaIbHOW TepPMETH3AINHY anmapara

Jlnst moneix ammapatoB o6bemoM 10 200 M° ¢ HAYATBHO OTKPHITHIMH COPOCHBIMH CEUYCHHSIMH,




HaIpHUMep JIIOKaMH, 3HaueHHE (pakTopa TypOynu3anuy He NPEBBIMACT =2, U alllapaToB ¢ HAYaIbHO
3aKPBITHIMUA COPOCHBIMH CEUEHUSIMU (MEMOpaHbI, pa3repMeTH3aTOPHI U T. [1.) He IpeBbImaeT y=8.

4.5. BIusiHMe CTEIICHH HErepMETHYHOCTH armapara F/V2?

VBenuueHue CTENEHU HErepMETUYHOCTH FIV® 8 10 pa3 (ot 0,025 mo 0,25), uro paBHO3HAYHO
YBEIMYEHHIO IUIOIAIU pasrepMernsanmu B 10 pa3 it 0JHOrO M TOTO JK€ ammapara, INPHBOIUT K
BO3pAcTaHmIo (haKTOpa TypOyIM3aImy B 2 pasa (JUis armapatos odseMoM okoio 10 M3 ¢ x=2,5 1o x=5).

4.6. BnusHne MakCHMaIbHO JIOIYCTUMOTO JIaBJICHHUS B3PhIBA B aIllapare (KOPPENUpyeT ¢ BIUSTHUEM
JABIICHUSI Pa3repMETH3AIINN)

[Ipn yBenMUEeHWH OTHOCHUTEIBHOIO MAaKCHMAalbHO [OIYCTHMOTO JaBJICHHUS B3PbIBA BHYTPH
o0opynoBaHus (TIpoYHOCTH 00OPYAOBaHUs) B quanazone 1<m,<2 3HadeHue (axropa TypOyIM3aluu HE
m3Mensercsi. C pocTOM OTHOCHTENBFHOTO MaKCHMAallbHO JOIYCTHMOTO AABJICHHS B3PBIBA BBIIIC Ty>2
(mo Tm=T,) I HAYAIBHO OTKPBITHIX COPOCHBIX CECUCHHI 3HAYCHHE (HaKTOpa TypOYIH3aAIMH CHIKACTCSI
¢ 2 no 0,8, nnst HayanbHO 3aKpHITEIX — ¢ 8 10 2. DTOT pe3ysbTaT corjiacyercs ¢ (U3MYECKUMHU
NPE/ICTaBICHUSAMH O TOM, YTO NpH OOJbLIEM 3HAYEHHU JaBJICHUsS B3pbIBa, KOTOPOE BBIIEPKUBAET
anmapaT, MEHbLIE IUIONaab COPOCHOTO CEUeHHMs, a CIEeJOBATEIbHO, (POHT IUIAMEHH II0JBEpraeTcs
MEHBIIIEMY BO3MYIIAIOIEMY BO3/ICHCTBHIO.

4.7. BiusiHue yCIOBUM HCTEUEHUS

Ecnu ucreueHue roproueil cMecM M TPOJYKTOB CrOpaHHs OCYIIECTBISIETCS 4Yepe3 COpOCHBIH
TpyOONPOBO/I, DACIOJIOKEHHBIH 33 pPa3repMETU3UPYIOIIUM JJIEMEHTOM M HWMEIOLIMH  IuaMmerp,
NPUOIN3UTENBEHO PaBHBII JUaMeTpy cOpPOCHOTO OTBEPCTHS, TO 3HaueHUe (hakTopa TypOyau3aluu BHE
3aBHCHMOCTH OT 0Obema cocyma (1o 15 wm°) mpuEmMaior y=4 (IS COCYIOB CO CTENEHBIO
nerepmernynoctn F/VZ® okono 0,015+0,035, korga OCHAIIEHHE COCYOB COPOCHBIM TPYGOIPOBOIOM
ONpaBIaHO TI0 COOOpaKEHHSM pasyMHOTO COOTHOIICHMs XapaKTEPHBIX pa3MEpoB cocyaa H
TpyOOIIPOBOAA) TIPH YCIOBUH T<2.

[Ipn ocHaIeHNN CHCTEMBI Pa3repMETH3AMH OPOCUTENEM HIIH APYTUM aHAJIOTHYHBIM YCTPOMCTBOM,
YCTaHOBJIICHHBIM B TPYOOIIPOBOJIE HETIOCPEACTBEHHO 33 Pa3srepMETH3aTOPOM Ul MOJAa4H XJIaJareHTa B
HCTEKAONIyI0 M3 ammnapaTa CMech, 3HaueHue (hakTopa TypOynn3alMy NMPUHUMAIOT TAKAM XK€, KaK Mpu
MCTEUCHNH HETOCPEACTBEHHO U3 ammapara B atMocdepy. D (deKT HHTeHCH(HUKALMKA TOPEHHS B COCYE
npu COPOCE ra3oB yepe3 TpyOOIpOBOA McUe3aeT NMPH YBEIHMUCHUH JaBJIeHUs pasrepmernsanuu a0 0,2
MIla npu nauansHOM nasnernu 0,1 MIla.

4.8. BausiHue ycloBUi pa3repMeTH3alin

“MrHOBEHHOE” BCKpBITHE COPOCHOTO CEYEHHsS IIOBBIIIAET BEPOSATHOCTh BO3ZHHKHOBEHMS
BHOPAIIIOHHOTO TOPEHUs] BHYTPH ammapara. AMIUIMTYJa B aKyCTHYECKOM BOJHE BHOPALMOHHOTO
ropeHust Moxket nocturath 3HaueHuit +£0,1 MIla. IlepememBanue cMecH, HaTpUMeEp BEHTWIATOPOM, B
Ipolecce pa3BUTHS B3pbIBa MPUBOIANT K yMEHBIICHHIO aMIUIUTY bl KOJIEOaHUH 1aBICHNSI.

[TmaBHOE BCKpBITHE COPOCHOTO OTBEPCTHS, HANPUMEP C MOMOIIBI0 MAJIOMHEPIIMOHHBIX KPBIIIEK,
CHIW)XaeT 3HaueHWe akropa TypOymm3anmmu. B Tex cmydasx, Korga Bpemsi cpaOaTbIBaHHS
pasrepMeTH3NPYIOIIEr0 YCTPOMCTBA COM3MEPHMMO C BpPEMEHEM TOpPEHHS CMECH B COCYyAE, IpH
orpezielIeHNH 0e30TacHOM IUIomaay pa3repMeTH3al He0OXOMMO YUUTHIBATh TUHAMHKY BCKPBITHS
cOpPOCHOTO OTBEpCTHSI.

4.9. BiusiHME IPEnsATCTBUI U TYpOyIH3aTOPOB

Bompoc o BAMSHMM Pa3sNMYHBIX NPENATCTBUA HAa IYyTH PAclpoCTPaHEHUS IUIAMEHH H
TYpOYJIEHTHOCTH B CMecH Iepen (pPOHTOM IUIAMEHHM SIBISIETCS OJHHM M3 OIPEAEIAIONNX B BHIOOpE
3HaueHns (hakTopa TypOymm3anuu. Hanbosee mpaBUIBHBIM METOAOM ONpEAENICHNs 3HaUeHHs hakTopa
TypOynu3anuy NpH HAIWYMU BHYTPH amlmapaTta CIOKHBIX INPENSATCTBHH M TypOyJIH30BaHHOH cMecH
MOXHO CYHTAaTh METOJ, OCHOBAHHBIH Ha CPaBHEHMH PAaCUETHOM M OKCIIEPUMEHTAIBHOW JMHAMHMKU
(3aBHCHMOCTH JIaBJICHUE — BpPEMSs1) B3pbIBa.

YckopeHne IIaMEeHN Ha CIIEIHAIbHBIX NMPEMATCTBHAX JOCTHTaeT 3HaueHWHd y~15 m Gomee yxe B
cocyaax oobemMoM okoJio 10 M.

1 yTI€BOAOPOIOBO3IYIIHEIX CMEce TypOYJIEHTHOE PAacIpOCTpaHEHHE IUITAMEHH C aBTOHOMHOI
reHepanueil TypOyJIEHTHOCTH BHYTPU 30HBI TOPEHHSI XapaKTepPHU3yeTCss MaKCHMaJbHBIM 3HAYCHHUEM
(axropa TypOynuzanmu y=3+4.

[Ipn ucKkycCTBEHHO CO37aBaeMOM M30TPOIHON TypOYJIEHTHOCTH MaKCHUMalbHOE 3HaueHHue (akropa
TypOy/M3aluy TPH TOYEUHOM 3a)KUTaHMW He mpeBbiliaeT y=4-+6. JlanpHeiilee yBennueHne CTEHCHU
M30TPOINHOHN TypOYJIEHTHOCTH TIPUBOIUT K TFallIeHUIO IUIAMEHH.

st cocyoB CO BCTPOCHHBIMH M TOJBHXXKHBIMH JJIEMEHTAMH, BIIMSIHUE KOTOPBIX Ha 3HAYCHUE
(axTopa TypOysIM3alMu HE MOXET ObITh B HACTOSILEE BPEMs OLIEHEHO, HAIPUMEpP C MCHOJIb30BaHUEM
JUTEPATypPHBIX JAaHHBIX HIIM SKCIEPTHBIM METOIOM, BBIOOp (akTropa TypOymu3amuu OIDKEH OBITh



OrpaHUYEH CHHU3Y 3HAYCHHEM Y =8.

4.10. Koo unment pacxona |

Koadpduuument pacxoma | sBASETCS IMIHAPHYECKHM KOI(PPHUIMEHTOM, YUUTHIBAIOUINM BIFSTHUE
pPEAUTBHBIX YCIOBHIl HCTEUCHWs Ha BEIMYMHY pacxoja Ta3a, OIpENENICHHYI0 IO H3BECTHBIM
TEOPETUYECKUM MOJIEIBHBIM COOTHOLICHHSM.

Jns nmpenoXpaHHUTENBHBIX MeMOpaH M PasrepMETH3HMPYIOIIUX YCTPOHCTB € HEIOCPEACTBEHHBIM
cOpocoM mpoayKTa B3phiBa B armocdepy, kak mnpasmno, p=0,6+1. Ilpm Hanmuuum cOPOCHBIX
TpybompoBonoB n=0,4+1 (BriIrodas ciydaid ¢ momadei XjaJareHTa B TPyOOIPOBOJA HETOCPEACTBEHHO
3a MeMOpaHoif).

3nadyeHne ko3¢ UIMEeHTa pacxoJa BO3pacTaeT B YKa3aHHOM [IHAla30HE C YBEIHMUCHHEM CKOPOCTH
HCTEUYCHHS M TEMIIepaTyphl HCTEKAIOLIEro ra3a, ¢ pocToM (akropa TypOyIu3aluy.

[Ipoussenenue ko3(¢uumeHTa pacxona Ha IUIOIIAAb pasrepMeTHzanuu UF npencrasiseT coOoi
3¢ PEeKTUBHYIO TUIOLIAJb Pa3repMeTH3aNH.

4.11. Ananor npunnuna Jle llarense-bpayna

CornacHo KpuTepuaibHOMy cooTHOIIEHUIO (158) oTHOCUTENTFHOE N30BITOUHOE JIABJICHHUE B3pPhIBA
2

(=) ~| 22
i

TeOpeTH‘IeCKI/Ie 1 SKCIICPUMEHTAJIBHBIC MCCIICIOBAHUA MPOIECCa CrOpaHusd rada B HCTCPMETUIHOM
COCyZie MO3BOJIMIIM YCTaHOBUTH aHaior npuHiuna Jle [llarense-bpayna: razonuHamuka ropeHus rasa B
HCTCPMECTUYHOM COCYJC pearupyect Ha BHCIIHCC HM3MCHCHUC yCJ'IOBI/Iﬁ MMPpOTCKaHusA Ipolecca B TOM
HarpaBJIeHUU, NPU KOTOpoM 3(h(eKT BHENIHETro BO3AEHCTBUS ociadisercs. Tak, yBelnn4eHue ¢ 1esblo
CHU3HTH JaBICHHE B3pHIBA IUIOMAK pasrepMernsariy F B 10 pas B cocyne oGbemom mopsaka 10 m°
COIPOBOXKIACTCS YBEIHUYCHHEM (akTopa TypOynmsamuu y B 2 pasa. PDusmueckoe OOBICHEHHE
HaOJII0aeMOTO SIBIICHHUS JOCTATOYHO IIPOCTOE: C YBEIMUCHUEM IUIOIIAAN Pa3repMeTH3aluH BO3PacTaeT
BO3MYIIAOIIEe BO3ACHCTBHE Ha ()POHT IITAMCHHU.

W30bITOYHOE JaBJICHUE B3phIBAa KOPPEIHPYET COIJIACHO KPUTEpHAIbHOMY cooTHouleHHIo (162) c
OTHOILLIEHUEM (x/p,)z, a He TPOCTO . YMEHbIICHHE pa3Mepa SUeikH TypOylIM3UpYIOMIeH pPelIeTKH,
NpUBOAAIIEE K BO3pacTaHuio (akrtopa TypOymusammu B 1,75 pasa (¢ 8 mo 14), compoBoxaaercs
CYIIECTBEHHO MEHBIINM YBEIHYCHHUEM OTHOIIEHHS /| — Jmmb B 1,11 paza. CkazaHHOEe HEOOXOIUMO
YUUTHIBATh NPU 3HAUCHUSX (pakTopa TypOymusarmu y>5.

5. ONPEJIEJIEHUE HOPMAJIBHOM CKOPOCTH
PACITPOCTPAHEHUSA IIVIAMEHU U TEPMOJNHAMMWYECKUX ITAPAMETPOB

5.1. HopmaibHasi CKOPOCTh XapaKTepU3YyeT PEaKkIMOHHYIO CIIOCOOHOCTh TOPIOYMX Ta30BbIX CMecei
npu (QpoHTaNBHBIX peXumax ropeHus. Haumbosee NEpPCHEKTUBHBIM SIBISETCS SKCIEPUMEHTAIBHO-
pacyeTHblii METOJl ONTHMH3ALMH, I[O03BOJISIONIMI ONpeneNsiTh HOPMAaJIbHYI0 CKOpOCTh B 0OoMOe
MOCTOSIHHOTO 00BbeMa B HIMPOKOM JMAmNa3oHe TemmepaTyp u aasineHuil. Meton usnoxen B [OCT
12.1.044.

Bxomsmiee B kpurepuanshbie cootHomieHus (158) u (159) B cocraBe kommuiekca W 3HadeHue
HOPMaJIbHOM CKOPOCTM DAaclpoCTpaHeHMs IUIAMEHH S, TpH JaBIEHHH U TeMIepaType,
COOTBETCTBYIOIIMX Hauyally Pa3BUTUS B3pbIBA, MOXXET OBITh OINPEJENICHO JKCIIEPUMEHTAIBHO Ha
aTTECTOBaHHOM O0OOPY/ZIOBaHMM HIIM B3ATO M3 HAYYHO-TEXHUUYECKOI JIMTEPaTypbl, MPOLICAICH OLEHKY
JIOCTOBEpHOCTH TIPUBEICHHBIX B HEH JaHHbIX. EciM JaHHblE O HOPMAaJbHOW CKOPOCTH NpHU
XapaKTepHbIX Ui TEXHOJOTMYECKOro Ipoliecca naBieHun P u temmneparype I OTCYTCTBYIOT, TO B
OTpaHUYCHHOM JIMAIIa30He KCTPATIOJISIIMU MOYKHO BOCIIONb30BAThCS ISl OLICHKH (hopMyIion

p\(rY"
Su =Su0 o P
F Ty
rzie Syo — M3BECTHOE 3HAYCHUE HOPMAJILHOM CKOPOCTH TpH JaBieHun Py u Temneparype 7o,

N 1 M— COOTBETCTBEHHO OapHUeCKUil U TEMIIEPATYPHBIH MOKa3aTeH.

B munamazone nasnenwii 0,04+1,00 MIla u remnepatyp 293+500 K mi1st crexuoMeTpudeckux cMecei
MeTaHa, INpoIlaHa, TeKCaHa, TeNTaHa, aleTOHa, W30IMpoNaHoia ¥ OeH30Ja C BO3AYXOM 3HA4YCHHE
6apHu4ecKoro okasaresns C pOCTOM JaBJICHUs U TEMIIEPATyphl CBEXEH CMECH YBEITMUMBACTCS H JICXKUT B
uarepBaie — 0,5+0,2, a 3HaueHWe TeMIEPaTypHOIrO IIOKA3aTeNlsi yMEHBIIACTCS W HAXOAWTCS B
nuanasone 3,1+0,6. Ilpu 3HaYeHUAX NaBJICHUS M TEMIIEPATyphl, OJM3KHX K aTMOC(EPHBIM, 3HAYCHUS
6apU4ecKoro M TEMIEpaTypHOTO MOKa3aTelsl Ul TOPIOYMX ra3onapoBO3/IyLIHBIX cMeceil MOryT ObITh

, (163)



HPUHATHI B IEPBOM IPHOJIMKEHUH COOTBETCTBEHHO /7 = -0,5 um = 2,0.
5.2. TepMoanHAMHUYECKHE MTApaMeTphl Ej, T, Y ONPEICIAIOT MyTeM TEPMOJIUHAMHYECKOTO pacyera,
HalpHMep Ha KOMIBIOTEPAX, 110 M3BECTHBHIM METOANKAM.
3HadyeHne Kod(pOUIHIEHTa PACIIHPEHHUS 110 ONPEACTICHUIO
_ M7,
M,T,

i s
ui

e Tbi u Mbi — COOTBETCTBECHHO TEMIIEpATypa U MOJIEKYJISIpHAsA MacCa MPOAYKTOB CrOpaHuA rop}oqeﬁ
CMECH TIpHU HA4YaJIbHBIX NABJICHUU WU TEMIIEpATYypE. MOJIeKyJIﬂpHy}O MacCy CMECH HACAIBHBIX Ta30B

OTIpeNeNAIoT 0 hopMyIIe
M=) Mn,, (164)
J

rae Mj i Nj— COOTBETCTBEHHO MOJIEKYIIAPHAs Macca M MOJIIPHAs IO j-TO KOMIOHEHTa CMECH.
3HayeHus KO3((HIMEHTAa PACHIMPEHUS MOTYT OBITh TaKXKe ONPEACICHBI W3 MPHOIMKECHHOTO
ypaBHEHUS

<. (165)
Yo

B Tabu1. 19 npuBeneHsl paccuMTaHHbIE HA KOMIBIOTEPE 3HAYCHUS TEPMOJANHAMUUECKHUX TapaMeTPOB
JJIA HeKOTOpLIX CTeXI/IOMeTpI/I‘IeCKI/IX ra30nap0131>1x CMeCGI‘/’I B Hpe}IHOHO)KeHI/II/I, qTO HpO[[yKTI)I
CrOpaHusi COCTOAT U3 cieayronmx 19 kommnoHeHToB B razoBoi daze: H,, H,0, CO,, N, Ar, C, H, O, N,
CO, CHy, HCN, O,, Oz, OH, NO, NO,, NH3, HNO3. CrexnoMeTpuyecKkyro KOHIICHTPAIHIO TOPIOYETO
(¢; B BO3ILYXE CPEHEH BIaXKHOCTH OMPEICISLIH 10 U3BECTHOU GopMmyrie
100

4,.8445B+1

rae B — CTeXHOMETPHUYCCKHIA KOAPPHUIMEHT, PABHBIA KOJIMYECTBY MOJICKYII KHCJIOPO/1a, HEOOXOAUMBIX
JUIsl COpaHUs MOJIEKYJIbl TOPHOYETO.

®cr= (166)

Tabnuma 19

Pe3yabTaThl pacyera 3HaAYeHHH T, Yy, Ei, T M 9KCepHMeHTa/IbHbIE 3HAYEHUST HOPMAJIbHOM
CKOPOCTH S I/Isl HEKOTOPBIX CTEXHOMETPHYECKHX ra30MapoBbIX cMeceil MPH HAYaJIbHOM
nasaennn 0,1 MIla u temneparype 298,15 K

Toprouee | Dopmyia | @, % 06. T, Yo Ei Toi | Siymc?
Meran CH, 9,355 8,71 1,25 7,44 2204 | 0,305
[poman CsHg 3,964 9,23 1,25 7,90 2245 0,32
H-I'excan CgHis 2,126 9,38 1,25 8,03 2252 0,29
H-Ienrran C;Hys 1,842 9,40 1,25 8,05 2253 | 0,295
AneToH C3HgO 4,907 9,28 1,25 7,96 2242 | 0,315
Wzonpomanon C;HgO 4,386 9,34 1,24 8,00 2220 0,295
benson CeHs 2,679 9,30 1,25 7,99 2321 0,36

J1j1s1 MHOTOKOMITOHEHTHBIX CMECEH M CMeCei, MPOBe/ICHNUE PACYETOB M0 KOTOPHIM [0 TEM HJIH UHBIM
MpUYUHaM BBI3bIBACT TPYAHOCTH, ONPEACICHUEC MAKCUMAJIBHOI'O OTHOCUTCIIBHOI'O JTaBJICHUS B3PhIBA T,
a chnenoBaTeiabHO, W Koddduimenra pacmmpenus E; mo dopmyme (165) mnposomaT Mo
cootBercTByromiei meroauke 'OCT 12.1.044.

6. BIUSIHUE CBPOCHbBIX TPYBOIIPOBOJ0OB

6.1. COpocHble TpyOOIIPOBOABI MCIOJIB3YIOTCS JUISI OTBOAA MPOJYKTOB TOpeHMsI B Oe3omacHoe
MECTO, HalpHMep B IMpHEMHYI0 Oy(epHYyl0 €MKOCThb WIM 3a TEPPUTOPHIO IIeXa, YTO IO3BOJIIET
CYIIECTBEHHO CHM3UTHh BEPOATHOCTh BO3HHKHOBEHHS BHYTPH IIPOM3BOJCTBEHHBIX ITOMELIEHHUH
BTOPHUYHBIX TT0’KapOB M B3PHIBOB, yHIep0O OT KOTOPHIX 3HAUYMTENHHO BBIIIE, YEM ITOTEPH OT MEPBUYHBIX
B3PHIBOB.

6.2. Hamuume cOpocHOro TpyOOmpoOBOAa MOXKET NPHBOAWTD K 3HAYMTEIHHOMY (HA ITOPSIOK)



YBEJIMYEHHUIO U30BITOYHOIO JABJICHMS B3pPhIBA B CPABHEHHH CO CIIy4aeM pasrepMeTH3alliyl amnapara
HEIMOCPEICTBEHHO B aTMoc(epy. XapakTepHoe 3HaYeHUe (akTopa TypOyIH3aliy MPU HCIIOJIb30BAHUN
cOpOoCcHOro TpyOONpOBOJAa C JAUAMETPOM, PABHBIM HAMETPY IMPEAOXPaHUTEIBLHOM MeMOpaHbl, u 0e3
OPOILEHHUS MCTEKAOIINX Ia30B XJIAJAreHTOM ¥=4 BHE 3aBHUCHMOCTH OT 00BeMa 3aIHIIAeMOr0 MOJIOr0
000pynoBaHUs ¢ HETYPOYTH30BAHHON CMECHIO.

[IpoYHOCTHBIE ~ XapaKTEPHCTHUKH COPOCHOTO  TpPyOONpOBOAAa MJODKHBEI OBITh HE  HIKE
COOTBETCTBYIOLIMX XapaKTEPHCTHK 3aIIUIIAEMOT0 arnapara.

6.3. Ilpm mpoexkTHpOBaHMH CHCTEeM cOpoca Tra3000pa3HBIX IIPOAYKTOB B CiIydae B3phIBa
ra3omnapoBBIX CMeceld BHYTPM TEXHOJIOTHYECKOrO0 OOOpYyHOBaHHSA HEOOXOAUMO IPUHUMATH BO
BHMMaHHE BO3MOXXHOCTH HHTEHCHBHOTO JIOTOpPaHUS dBaKyHpyeMOi cMecH B cOpocHOM TpyOonpoBoze,
SBIIIOIIETOCS IPUYNHON TypOyIH3alMi TOPEHNUS BHYTPH 3aIHIIaeMOro odbeMa.

Hammyuynmmit crioco® JMKBUAMPOBaTh 3(P(EKT yBEIWUCHUS MABICHUS B3pBIBA IIPU HAJIWYUH B
CHCTEME INPOTHUBOB3PBHIBHON 3aIlUTHl TEXHOJOTHYECKOTO O0OpPYHOBaHMS METOIOM pPa3repMeTH3aLlin
cOPOCHOr0 TPyOONmpoBOJa — MojaYa Xmajarenta ¢ muTeHcusHocthio (0,1+0,5) 107 mim2ct B
MoMNepeyHoe cedeHue TpyOonpoBOAa HENMOCPEICTBEHHO 3a MEMOpaHoi 10 ee cpadaThIBaHUS WM
OJTHOBPEMEHHO ¢ HUM. lIpy HaaM4Mu OpouUIeHHs B TPyOONpPOBOJE W HCIIOJIB30BAaHHU IPUEMHOU
€MKOCTH, HaXxOJsIIIeicsl O pa3pelleHneM, JJMHa TpyOornpoBoa (1o pe3ysibTaraM SKCIEPHUMEHTOB 10
30 M) HC OKa3bIBACT 3aMETHOI'O BJIMAHUA HA MAKCUMAJIbHOC NaBJICHHUEC B3PbIBA.

VBenuueHne JaBneHus —pasrepMermsaumn g0 ~0,2 Mlla (mpu  HavanipHOM — IaBJICHHH
texHoJormyeckoit cpensl 0,1 MIla) Takxke NPUBOIUT K MCYE3HOBEHHIO 3(dexTa MHTCHCHPHKALUH
B3pbIBa.

VBenuueHne nuamerpa COPOCHOrO TPYOONpPOBOJA OTHOCHTEIBHO AWAaMeTpa COPOCHOTO CEYCHHMS
CIIOCOOCTBYET CHI)KCHHUIO BO3JCHCTBHS NAaHHOTO 3((eKTa MHTCHCU(HKALUK B3pPHIBA.

7. MIPUMEPBI PACYHETOB

IMpumep 1. Tlonblit TexHOMOrMueckuil ammapar oobemom 12 M paccuMTaH Ha MaKCHMajbHOE
n3obirounoe nasienue 0,2 MIla (abcomorHoe nanenue 0,3 MIla) u npeanasHadeH [yuis pabOThI MpH
aTMOC()epHOM JIaBJICHUM C COJEpIKalled alleTOH peakIMOHHOH Mmaccod. AmmapaT uMmeeT pyOarky
oborpesa (80°C). Heobxomumo ompeeiuTh 0€30MacHy0 IUIOINAAb pa3repMeTH3AIHH.

HopMmanbHas cKOpOCTh paclpOCTpaHEHHs MUIaMEeHH HauOoJjiee ONacHOM OKOJOCTEXHOMETPHYECKON
alleTOHO-BO3YIIHOM cMecH npu atMochepHoM napnenun u temneparype (298 K) cocrasmser 0,32 m-
¢!, CrnemosarensHo, npu Ttemmeparype B ammapate 80°C (353 K) wmakcmManpHOE 3HaYeHHE

HOPMAaITbHOH CKOPOCTH PACIPOCTPaHEHU IUTAMEHH B COOTBETCTBHH ¢ Gopmyitoit (163)
S, =032(353/298)* m-c™' 20,45 m-c.

JIJist cTeXHOMETPUYECKO aleToHo-BO3AyIIHON cmecu 1.=9,28; Ei=7,96; M=(58x0,05+28x0,95) kr-
KMOJIL'1=29,5 KT-KMOJIb . Iockonpky m,=0,3 MIla/0,1 MIIa=3 mpeBblmaer 3HaueHWe 2, TO A
BBIYHCIICHHS] 0€30M1aCHON TIIOIAAN pa3repMEeTH3aIMN BOCTIONb3YeMCsl KpUTEPHAIBHBIM COOTHOILIEHUEM
(159). Beipaxxenue s komiiekca nogodust W B coorserctBuu ¢ dpopmynoii (160) u onpeaeneHHbIMU
3HAYCHUAMH Sy 1 M; MOXKET OBITh 3aIMCaHO B BHIC

_ 1 uF (8314x353)7 1
(36x3,14)1% 12273 29,5 0,45

2
rae F HaMCpAOT B M .
CJ'IeI[OBaTeJ'IBHO, KPUTCPHUAIIBHOC COOTHOIICHUEC (159) OTHOCHTEIBLHO F MOKHO 3amucath B BUAC

=28uF,

no28 /7,95 u

C yBeIMYeHHEM CTEIICHH HErePMETHIHOCTH COCyIa 00beMoM 0ko10 10 M° FIVZ2 o1 0,025 110 0,25
3Ha4YeHne ¢akTopa TypOymam3anmuu Bo3pactaeT oT 2,5 mo 5. IIpexmonoxum, uro ¥=2,5 mpu p=I. [Ipn
3TOM MHHHMalbHas IUIOIIAAb pasrepMmerusaiuu F=0,175 Mz, a 3HAYUT FN2/3=O,03. TTocnennee
MOATBEP)KIaeT, 4YTO 3HaUeHne (akropa TypOyam3annu BEIOpaHO MPaBIIIEHO. [leHCTBUTENBHO, €CITH OB
MBI NPEANOIOKWIHN, YTO ¥=5, TO MOJYYWJIM OBl CIMIIKOM HHM3KOE JUIS TaKOH CTENeHH TypOyau3arun
suauenne F/VZ=0,06 (BMecto 0,25). Urak, OezomacHas IUIOIIAAb Pa3repPMETH3ALMH COCTAaBJISCT B
manHoM ciydae 0,175 M?, 4To paBHO3HAYHO COPOCHOMY OTBepCTHIO AHMeTpoM 0,47 M.

[pumep 2. Cocyn o6bemMom 4 M° Ge3 BCTPOGHHBIX BHYTPb JIEMEHTOB Ul XPAHEHHs OEH30I,
paccunTaHHbIH Ha MakcUManbHoe abcomorHoe nasnenue 0,2 MIla, He0OX0JMMO OCHACTUTD HaJIEKHOM
CHCTEMOH cOpoca JaBieHHs B3phIBa C OTBOJIOM IIPOJIYKTOB B3phIBa MO TpyOONpoBOay B Oe3oracHoe



MECTO.

Jiss  GeH30J10-BO3MYIIHOM CMECH CTEXHMOMETPHYCCKOTO COCTaBa MPU aTMOCQHEPHBIX YCIOBHIX
S.i=0,36 m-ch Ei=7,99; M;=(78x0,027+28x0,973) Kr-KMOJIL'1:29,35 KT-KMOJIB .. Hns  cuctem
pasrepMeTH3aIiK Co COPOCHBIM TPyOOIIpoBoIaM 0e3 OpOIIeHHS UCTEKAIOMINX MTPOAYKTOB XJIaJareHTOM
BHE 3aBUCHUMOCTH OT oObeMa cocyna y=4. Tak kak m,=0,2 MIIa/0,1 MIla = 2, To pacueT mIoau
pasrepMeTH3aIiK MPOBOIUM [0 KPUTEPUATLHOMY cooTHoIIeHuIo (158). BriOpaB B kauecTBe 3HAUCHUS
ko dummenta pacxona n=0,4, moxydaeM BEIpaKCHHE

1/2
29,35 %036
8314 x 298 9 4(7,99 -1)

0,4 J7.992 1)

T. €. TUaMeTp COPOCHOTO TPYOOIPOBOIA MOJDKEH COCTAaBIATH 0Koio 0,7 M, YTO CIHIIKOM MHOTO JUIS
cocy/1a, SKBUBAIICHTHbII HaMeTp KOTOporo (xuametp cheps 0obemom 4 M°) 1,97m.

ITosTomy cuctema cOpoca MaBIeHUS, BKIIOYas TPyOOIPOBOX, NOJDKHA OBITH CHAOXKEHA CHCTEMOIt
opomrenus. [Ipu aToM MoxkeT ObITH NPUHATO ¥=1,5, a 3HAYUT, KAK HETPYJHO BBIYUCIHTH, AUAMETP
copocHoro TtpybompoBoga Oymer paBeH 0,4 M, YTO BIOJHE NPHEMJIEMO I JaHHOTO COCYAA,
paccUYUTaHHOTO Ha JOCTATOYHO HU3KOE JaBJICHHE.

Ilpumep 3. Peaktop BMecTHMOCTBIO 6 M°, B KOTOPOM BO3MOXKHO OGPAa30BaHHE H3O0MPOIAHOTIO-
BO3JYIIIHOW cTeXHoMeTpuueckor cMecu npu nasinenun 0,2 Mlla, copepKuT cI0XHbIE BpalLIAIOIINECs
nerany. TpeOyercst onpenenuTs 0e30MacHyo IUIOMaab pa3repMeTH3aluy IpH YCIOBHH, YTO PEaKToOp
paccuntan Ha u3dsIrounoe Aapnenue 0,4 Mlla (abcomoTtHoe masnenue 0,5 MIla).

Tak kak m,=0,5 MIIa/0,2 MIla=2,5 Gonpuie 2, T0 pacuer Bemem o Qopmyne (159). s
CTEXMOMETPHYECKOH H30MPOMaHOI0-BO3AYIIHOM cMecH M; = (60X0,044+28x0,956) kr-kmous =29,4
Kr-KMonL’l; Sui:0,295(0,2/0,1)'0‘5=0,21 M~c'1; 7.=9,3; Ei=8,0. [lockonbpKy BIHUIHIE BCTPOCHHBIX JeTalIeh
Ha TypOyJIM3alMi0 OJHO3HAYHO HEHM3BECTHO U OOBEM pPEaKTOpa OTHOCHTEIBHO HEBEIHK, BhIOHMpacMm
3nauenue y=8. [Ipu 3Hauennu kodddunuenra pacxoqaa p=I umeem

29,4

1/2
(36x3,14)!3 x62/3[8314298j x 0,21 803 2.5
F> X ><0,9><(’—_’)

1 V8

OTcroia HeTPY/HO BBIYMCIIHMTE, YTO JUAMETP MPEAOXPaHUTEILHOW MEMOpaHbl IOJDKEH OBbITh paBeH
0,5 M.

Ipumep 4 (obparHas 3amaua). B maGopartoprom cocyme oGbemom 0,01 Mm% paccumramHom Ha
nasnenue 2,0 MIla u numeronieM cOpOCHOE OTBEPCTHE JIJIS YCTAaHOBKH NPEJOXPAHUTENLHON MeMOpaHsbl
auameTpoM 2,5 cM, TPOBOJST MCCIENOBaHHs II0 OIPENENCHUI0 HOPMAJbHBIX CKOPOCTEi
pacnpocTpaHeHHs IUIAMEeHHM Uil CTEXHOMETPUYECKHX METaHO-BO3IYIIHBIX CMECeW IPH Pa3IMYHBIX
napneHusx. TpeOyeTcs omnpenenuTb, 10 KAaKOr0 MaKCHMaJbHOI'O HAYalbHOTO JaBJIEHHS MOXKHO
I0/IaBaTh B COCY] TOPIOYYIO CMeCh, YTOOBI HOCIE e¢ BOCIUIAMEHEHHs B IIEHTpE COCyza JaBleHHE
B3pbIBa HE MPEBBICHIIO fomrycTuMoro nasnenus 2,0 MIla.

Tak kak ¢ poCTOM JaBJieHHs HOpMallbHasi CKOPOCTh IaJaeT, TO C HEKOTOPHIM 3aIlacOM B KauecTBE
S, BeiOupaeM 3madenme 0,305 wm-c”?, momydemsoe Juisi  armocepHoro aapnenms.  Jlis
CTEXHOMETPHUYECKOI MeTaHO-BO3AyIIHOM cMeck Mi=(16x0,094+20x0,906) kr-kmMob ' =26,9 Kr-KMOIb
Ei=7,4; n,=8,7. 3nadeHus Qaxropa TypOyim3amuu u Kod3pduImeHTa pacxoga MOTYT OBITH TPUHSTHI
cootBercTBeHHO ¥=1 1 n=0,8.

HckoMoe 3HaueHHe HadajJbHOTO JABJICHHs B3PhIBA B COCYJE BXOIHUT B 3HaYCHHE Tyn=P/Pj, npuyem
Pn=2,0 MIla B COOTBETCTBHH C YCIOBHIMH 3aJaud. 3alMCAHHOE OTHOCHUTEIHHO T, KPUTEPHAILHOE
coorromrerue (159) npuaumaeT Bu

WE;

T, 2T
m e >
0,9%
a cJIe10BaTeNIbHO, MAaKCUMAJIBHO JOIMYCTUMOE HavyallbHOE JaBJIeHHE rOproYeil CMecH B cocy/ie

AR 177574 )
0.9

(36x3,14)!/3 ><42/3(

F> =037 m?,

=0,2 M2,

—|——| =2,0Mla |87

T, =0,6 Mlla,
0,9% \

T. €. He JoJKHO npessimath 0,6 MITa.

(BBeaeno gonoaHuTeabHo, U3m. Ne 1).



