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Hacrogniuii craHmapT ycTaHaBiIMBaeT OOIMe TpeOOBaHUSA IIOXKAPHOUW O6Ge30IMacHOCTH K OOBheKTaM
3aIUTHI PAa3IMYHOTO HA3HAUEHMI Ha BCEX CTAAUIX WX XU3HEHHOIO IIMKJA: MCCIeAOBaHME, pa3paboTka
HOPMATUBHBIX JOKYMEHTOB, KOHCTPYUPOBAHUE, IIPOCKTUPOBAHUE, U3TOTOBJIEHNE, CTPOUTEIBCTBO, BBIIION-
HeHHUe ycayT (paboT), UCIBITaHUe, 3aKyIlKa IIPOAYKIIMY 110 MMITOPTY, IPoAaXa MPOAYKIIMU (B TOM YHCIIe
Ha 3KCIIOPT), XpaHEHUE, TPAHCIIOPTUPOBAHYE, YCTAHOBKA, MOHTAX, HAaJIaaKa, TEXHIIECKOE OOCTYy>KUBAHUE,
PEMOHT (PEKOHCTPYKIIMA), SKCIUIyaTauus (IIpUMeHeHue) U yruwinsauus. s o6beKTOB, HE COOTBETCTBY-
OIIUX TeUCTBYIOIIMM HOPMaM, CTaHIAPT yCTaHABIMBAET TpeOoBaHUA K pa3paboTKe IIPOEKTOB KOMIIEHCH -
PYIOLIMX CPEICTB M CUCTEM OOECIIEYEHMSI IOXAPHOU OE€30MacHOCTH Ha CTAAUSIX CTPOUTEIHCTBA, PEKOH-
CTPYKIINI U 3KCIUTyaTalliH OOBEKTOB.

TpebGoBaHusd cTaHgapTa ABIAIOTCA O0SI3aTEILHBIMU.

TepMuHBI, TPUMEHAEMbBIE B CTAHAAPTE, U MX MTOSICHEHUS MPUBEACHBI B IIPWIOXEHUM 1.

(Usmenennas penakmusa, Asm. Ne 1).

1. OBIIIMUE IMOJIOKEHHUA

1.1. IToxapHass 6e30IIaCHOCTb OOBEKTa JOJDKHA OOECIIEUMBATHCA CHCTEMaMM IPeHOTBpAIICHUS T10-
Xapa ¥ IIPOTUBOIIOXKAPHOM 3aIUTHI, B TOM YHCJIC OPraHU3AIIMOHHO-TEXHUYECKMMU MEPOIPUATUSIMU.

CucreMBl TIOXapHOH 6€30ITACHOCTM JOJDKHBI XApaKTEPU30BATHCA YPOBHEM OOECIIEUYEHUS ITOXKApPHOMN
6e30IIaCHOCTU JTIOAEN U MaTepUANIbHBIX IIEHHOCTEM, a TAKKE SKOHOMWIECKIMU KPUTEPHSAMHE 3(PDEeKTUBHOCTH
9TUX CUCTEM ISl MaTepUAbHBIX IIEHHOCTEM, ¢ YJETOM BCEX CTaaWii (HaydHas pa3paboTKa, IIPOEeKTHUPOBAHMUE,
CTPOUTENBECTBO, SKCIUTyaTaIMs) XU3HEHHOTO IMKIIA OGBEKTOB 1 BHIITOJHATD OMHY U3 CJIEAYIONX 3aday:

HUCKITIOUaTh BOBHUKHOBEHHUE 110KApa;

obeceurBaTh ITOKapHYI0 6€30IaCHOCTh JIOHEI;

obecrieurBaTh IIOXApHYIO 6e30I1aCHOCTh MaTepUAIbHBIX 1IIEHHOCTEI;

o0ecIeunBaTh IOXAapHYI0 6€30I1aCHOCTD JIOJE M MaTepUAIbHBIX LIEHHOCTEI OMHOBPEMEHHO.

1.2. OOGBEKTH JOJDKHBI MMETh CUCTEMBI ITOKAPHOI 6e30TIacCHOCTH, HAIIpaBJieHHbIE Ha MIpedOTBpaIllle-
HUE BO3NEMCTBUA Ha Jofeil onmacHbBIX (GaKTOPOB ITOXKApa, B TOM YHUCJIE MX BTOPUYHBIX MPOSBIEHUI, Ha
TpebyeMOM YPOBHE.

TpebGyeMEIil ypOBEHD ObGeCIIeYeHUA TI0XAPHOIT 6e30IMacCHOCTH JTI0Aeil ¢ TIOMOIIBIO YKAa3aHHBIX CUCTEM
IoKeH ObITh He MeHee (,999999 npemoTBpallieHUS BO3MEICTBUA OMMACHBIX ()aKTOPOB B T'OX B pacyeTe Ha
KaXJIOTo 4eJI0BeKa, a JOIYCTUMBIil yPOBEHD TI0KAapHOiT OIIACHOCTH IJIA JIIOAeii JoKeH GBITh He Gonee 10—
BO3IENMCTBUSA OIMACHBIX (haKTOpPOB IIOXapa, IPEBHIIAIIINX IIPedeTbHO MOIYyCTUMBIE 3HAYEHUSA, B TOX B
pacdeTe Ha KaXZOTo YeJIOBeKa.

Meron onpeneneHsT ypoBHA 00eCTICYEHHS TOXAPHOM 6e30IACHOCTH JTIOAEl TIPUBEAEH B MIPIIOKEHUH 2*.

* [lpuBeneHHbIE B TIPWIOKCHUSAX 2, 3 W 5 CTaHgapra MeTOHNBl MOTYT HM3MEHSATBHCS € COINIacHUs TOJIOBHOI
OpraHMU3aIy B 00IaCTU IToxapHoil 6e3omnacHoctt — BHUMUIIO MBI CCCP.
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1.3. OOBEKTHI, TOXKAPBI HA KOTOPBIX MOTYT IIPUBECTU K MACCOBOMY ITOPAXKEHUIO JIIOAET, HAXOMAIIIMXCS
Ha 3TUX 00BEKTAX, M OKPYKAIOIIEH TEPPUTOPUU OITACHBIMU U BPEIHBIMHU ITPOM3BOACTBEHHBIMU (haKTOpAMM
(mo T'OCT 12.0.003), a Taxke onacHBIMU (paKTOpaMU ITOKapa ¥ UX BTOPUYHBIMU ITPOSABIEHUSIMU, JIOJDKHBI
MMETh CUCTEMBI ITOXApHON Oe30I1aCHOCTH, OOECIIeYMBAIOLIE MWHUMAILHO BO3MOXHYIO BEPOSITHOCTH
BO3HUKHOBEHU 1Toxkapa. KoHKpeTHbIe 3HAYEHUS MUHUMAJILHO BO3MOXHOI BEPOSTHOCTY BOSHUKHOBEHUS
Toxapa OIIPEAeIISIIOTCS MPOEKTUPOBIIUKAMM Y TEXHOJNOTAMU IIPU ITACTIOPTU3AIMU 3THUX OGBEKTOB B
YCTAaHOBJIEHHOM TTODSIIKE.

IlepeueHs 3TUX 0OBEKTOB pa3pabaThHIBACTCA COOTBETCTBYIOIMMUN MUHUCTEPCTBAMM (BEIOMCTBAMU U
T. II.) B YCTAHOBJICHHOM IIOPSIKE.

Meron ompeneneHUsT BEPOATHOCTH BO3HMKHOBEHMS II0Xapa (B3phIBa) B II0XApOOIIACHOM OOBEKTE
TIPUBEAEH B IIPIIOXEHUHN 3.

1.4. OOBEKTHI, OTHECEHHBIE K COOTBETCTBYIOIIMM KATETOPUAM II0 IOXAPHOM OIIACHOCTU COIJIACHO
HOpMaM TEXHOJOTUYCCKOI'O IIPOCKTUPOBAHUA UIA OIIPCACICHUA KaTeFOprI HOMGIJ.[CHI/Iﬁ n 3,[[21}11/1171 110
TIOXapHOM M B3PHIBOIIOXAPHONH OIIACHOCTH, HOJDKHBI MMETh 3KOHOMUYECKU 3(hPeKTUBHBIE CHUCTEMBI
TIOKAapHOU 0e30I1aCHOCTH.

MeTton olleHKM 3KOHOMMYECKON (MEKTUBHOCTU CHUCTEM IOXKAPHOH OE€30IIaCHOCTH IIPMBEICH B
TIPWIOXEHUU 4.

1.5. OmacHbiMM (pakTOpaMU, BO3ACHCTBYIOIINMHU Ha JIOIEI U MaTepUATbHBIE IIEHHOCTH, SBIISIOTCS:

IUIaMs ¥ UCKPBI;

TIOBBIIIEHHAA TEMIIEpaTypa OKPYXKAIOLLEil Cpedbl;

TOKCUYHBIE IIPOAYKTHI TOPEHUA U TEPMHYECKOTO Pa3IOKEHUS,

[IBIM,

TIOHVKEHHAsT KOHLIEHTpALMA KNCIOPOaa.

K BTOpMYHEBIM IpOABICHUSIM ONACHBIX (PAKTOPOB ITOXapa, BO3NEWCTBYIONIMM Ha JIIOAEH U MaTepH-
aJIbHBIE LIEHHOCTU, OTHOCATCS:

OCKOJIKM, YaCTH Pa3pyIUMBIIKXCS alllapaToB, arperaToB, YCTAHOBOK, KOHCTPYKIIMIL;

PAaTVOAKTUBHBIC M TOKCUYHBIE BENIECTBA U MATEPUAIBI, BHIIIECAIINE M3 PA3pyIIEHHBIX arllapaToB U
YCTaHOBOK;

3JIEKTPUYECKUI TOK, BOSHUKIIMI B PE3YJIBTATE BHIHOCA BBICOKOTO HAMPSIKEHNA HA TOKOIIPOBOISIINE
YacTH KOHCTPYKIIUI, allllapaToB, arperaros;

omracHbIe (paxkTopsl B3pniBa o I'OCT 12.1.010, mpoucuieniiero BCIeACTBUE 110Xapa;

OTHETYIIAIINE BEIIECTRA.

1.6. Kiraccudukaims o6beKTOB 110 IIOXAPHOM 1 B3PBIBOIIOKAPHOI OITACHOCTH IOJDKHA IIPOM3BOIANTh-
€S C YUETOM JOIIYCTUMOIO YPOBHSI MX IIOXAPHOU OMACHOCTH (TpeGyeMOro ypoBHA 0becIIeYeHUS TTOXKAPHOI
6€30I1acHOCTH), a4 PACcUEThl KPUTEPUEB U ITOKA3aTesIeil ee OLIEHKM, B T. Y. BEPOATHOCTH I0Xapa (B3pbiBa),
— C YUETOM MAacChl TOPIOUMX ¥ TPYAHOTOPIOUMX BEIIECTB UM MATEPHUAJIOB, HAXONAIMXCI Ha OOBEKTE,
B3PBIBOIIOKAPOOIIACHBIX 30H, 00pA3YIOIIUXCS B aBapUITHBIX CUTYAIUAX, U BO3MOXHOTO yIep6a Wis JToaei
U MaTepUAaIbHBIX IIEHHOCTEI.

1.7. BepoSTHOCTh BOSHMKHOBEHHS I10Xapa OT (B) JIEKTPUIECKOrO WK JPYroro eAMHUYHOIO TEXHO-
JIOTUYECKOTO M3AENIVSA WM OOOPYHOBAHMSA TPH MX pa3paboTKe M M3TOTOBIIEHWM HE JOJ/DKHA IPEBBLINIATDH
3HageHMst 1070 B roj1. 3HAYCHME BEJIMUMHBI JOITYCTUMOM BEPOATHOCTH T10XKApa IIPY IIPUMEHEHUN U3AETUIA
Ha 00BEKTAX JOJDKHO YCTAHABIMBATHCS PACYETOM, MCXOASA M3 TpeOGOBaHMIA II. 1.2 HACTOAIIETO CTAHAAPTA.
Meron onpeneneHUsT BEPOSITHOCTA BO3HUKHOBEHMUS ITOXapa OT (B) 2JIEKTPUYECKUX M3NEIUI IIPUBENEH B
TIPWIOXEHNN 5.

1.8. Metonuku, comepXanuecs B CTAaHAAPTaX U JAPYrUX HOPMATUBHO-TEXHUYECKUX HOKYMEHTAX U
IIpeIHA3HAYEHHBIE IS ONIPEAEICHMA II0Ka3aTesel IT0OXapHOH OIaCHOCTH CTPOUTEIbHBIX KOHCTPYKIIMIA, X
00IMLIOBOK U OTIENIOK, BENIECTB, MATEPHAIOB U U3IENUIA (B T. Y. HE3aBEPIIEHHOTO IIPOU3BOACTBA) MO/LKHBI
ageKBaTHO OTpaXaTb peajbHBIE YCIOBUA IToXapa.

1.9. TlepeueHp u TpeGoBaHUA K 3(DHEKTUBHOCTH SNEMEHTOB KOHKPETHBIX CHCTEM IIOXApHOM Ge3-
OITACHOCTH [IOJXKHBI YCTAHABIMBATHECS HOPMATUBHBIMU M HOPMATHBHO-TEXHUYECKUMHU JOKYMEHTAMU Ha
COOTBETCTBYIOIIVE BUABI OOBEKTOB.

IIpumepsl pacdera noxkasareneir a¢ddekTuBHOCTH TI0 In. 1.2, 1.3, 1.7 mpuBemeHBI B IIPWIOXKE-
Huu 6.
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2. TPEBOBAHHUSA K CIIOCOBAM OBECIIEYEHMSA ITOXAPHON
BE3OITACHOCTHU CUCTEMBI IPEJOTBPAIIIEHHUSA ITO2KAPA

2.1. TlpemorBpameHue Ioxapa HOJDKHO MOCTUTATHCA IIpefoTBpamieHueM oOpa3oBaHUSA Toployei
cpelbl U (WIM) IpefoTBpalleHNeM obpa3oBaHMA B Toproodeii cpene (UM BHECEHUS B Hee) UCTOUYHUKOB
3aKUTaHUA.

2.2. IlpenmorBpameHue oGpa3oBaHU TOPIOYEH CPEIbI JOJDKHO 00€CIIEYNBATHCA OMHUM U3 CIIEAYIOLINX
CIIOCO00B I X KOMOWHAITHIA:

MAaKCHMaJIbHO BO3MOXHBIM MPUMEHEHUEM HETOPIOYMX M TPYAHOTOPIOUMX BEILECTB U MAaTEPUAJIOB;

MaKCHUMAaJIBHO BO3MOXHBIM IT0 YCJIOBHAM TEXHOJIOTHH M CTPOMTEILCTBA OTPAHMYEHUEM MACChI U (1UTH)
00beMa roploYMX BEIIECTB, MATEPUAIOB U Hauboliee Ge30IIACHBIM CIIOCOOOM UX pa3MeEIeHU;

M30JIAIIMEN Toprodeil cpeanl (MpUMeHEHNEM M30JIMPOBAHHBIX OTCEKOB, KaMep, KaOuH U T. I1.);

noanepxXaHueM 06e30ITacHON KOHLEHTPAIMM CPeAbl B COOTBETCTBHMM C HOPMaMM M IpaBWIaMU U
JIPYTMMU HOPMATUBHO-TEXHUYECKUMM, HOPMATUBHBIMU JOKYMEHTAMM U IIpaBWIaMM O€30I1aCHOCTH;

JOCTATOYHOM KOHIIEHTpallel ¢herMaTusaTopa B BO3AyXE 3alMIaEMOro o0beMa (€ro COCTaBHOIL
YacTH);

oaAepXKaHNEM TEMIIEPATYPHI ¥ JABIEHUA CPEIIBI, IIPY KOTOPBIX PacIpoCTpaHEeHUE TUITAMEHHN MCKITIO-
JaeTCH;

MaKCHMAaJTbHON MEXaHU3aLMEN U aBTOMATH3AIIHE TEXHOIOTHIECKIX IIPOLIECCOB, CBI3aHHBIX ¢ o6pa-
IUEHUEM TOPIOUMX BEIIECTB;

YCTAHOBKOM ITOXApOOIIACHOTO 000pYyIOBaHMS 110 BO3MOXHOCTH B U30JIMPOBAHHBIX IOMEILEHUSX WIN
Ha OTKPBITHIX IUTOIIATKAX;

IPUMEHEHUEM YCTPOMCTB 3allUTHI IIPOU3BOIACTBEHHOIO O0OPYIOBAHMSA C TOPIOYMMU BELLIECTBAMU OT
MIOBPEXACHUMN U aBapuii, yCTAHOBKON OTKIIIOYAIONIMX, OTCEKAIOIMMX M IPYTUX YCTPOICTB.

2.3. IlpemorBpalnieHue 00pa30BaHUS B TOPIOYEH Cpelic MCTOYHMKOB 3aKUTAHUS JOJIKHO JOCTUTATHCA
IIPUMEHEHNEM OJHOTO U3 CIELYIOIIUX CIIOCOO0B MM MX KOMOMHALIMEH:

IIPpUMEHEHIEM MaIllMH, MEXaHM3MOB, O0OPYIOBAaHMA, YCTPOMCTB, IMPH 3KCIUTyaTALIMM KOTOPBHIX HE
00pa3yloTcs UICTOYHUKY 3aKUTaHUS;

IIPUMEHEHUEM BJIEeKTPOOGOPYyIOBaHMA, COOTBETCTBYIOIIETO IIOXAPOOIIACHOH M B3PHIBOOINIACHOIT
30HAM, TPVYIIIIE U KATETOPUHU B3PHIBOONACHON cMecH B cooTBeTCTBHMH ¢ TpeGoBanuamu I'OCT 12.1.011* u
IIpaBun ycTpoiicTBa 3JI€KTPOYCTAHOBOK;

IIPUMEHEeHEeM B KOHCTPYKIIMM OBICTPONEHUCTBYIONINX CPENCTB 3aI[MTHOTO OTKIIOUEHUS BO3MOXHBIX
HCTOYHUKOB 3aKUTaHWA;

IIPUMEHEHMEM TEXHOJIOITMYECKOTO IIporiecca U 0OOPYIOBaHUS, YHOBJIECTBOPSIOIIMX TPEeOOBAHMSIM
aJIeKTpocTaTnuecKoit uckpoodesoracHoctu 1o I'OCT 12.1.018;

YCTPOMCTBOM MOJIHME3ALIUTHI 3aHWI, COOPYXKEHUI 1 000pyIOBaHUS;

HOMIEPKAHMEM TEMIIEPATYPbl HAIPEBA IIOBEPXHOCTM MAIIUMH, MEXAaHU3MOB, OOODYHOBAaHUS, YCT-
POYICTB, BEIIECTB ¥ MAaTEPHAJIIOB, KOTOPHIE MOTYT BOMTH B KOHTAKT C TOPIOUEH CPEAOU, HIDKE IIPEAEITHHO
JIOIyCTUMOH, cocrasistomneii 80 % HaMMeHbIIEH TeMIIEPaTyphl CAMOBOCILIAMEHEHMS TOPIOYETO;

HUCKITIOYEHNEM BO3MOXHOCTH ITOABJICHIS MCKPOBOTO pa3psiia B TOPIOYECH cpelie ¢ SHEPTrueii, paBHOMN
¥ BBIIIIE MUHWMAJIBEHON SHEPIUH 3aXKUTAHWA;

IPUMEHEHNEM HEUCKPAIIEr0o MHCTPYMEHTA IIpH paboTe ¢ JIErKOBOCIDIAMEHAIONITMMUCA XKUIKOCTIMU
M TOPIOYMMH Ta3aMU;

JIMKBUAAIMEN YCIOBMI JUIA TEIUIOBOIO, XMMHMYECKOTO U (WIN) MUKPOOHOJIOTHYECKOTO CaMOBO3ropa-
HUS 00palIaoNIUXCsA BEIECTB, MATEPUAIIOB, M3AEMHA M KOHCTPYKIMA. 11opAamoK COBMECTHOIO XpaHEHUS
BEIIECTB M MATEPHAIIOB OCYIIECTBISAIOT B COOTBETCTBUM C IIPYIOXEHUEM 7;

YCTPAHEHMEM KOHTAKTA C BO3MYXOM IMPOGOPHBIX BEIIECTB;

YMEHBIICHUEM OIIPENCIIAIONIETO Pa3Mepa roploueii cpeibl HYDKE NPENEIbHO AOITYyCTUMOrO 110 TOpIo-
YECTH;

BBHIIIOJTHEHNEM ACHCTBYIONIMX CTPOUTEILHBIX HOPM, IIPAaBIII M CTAHIAPTOB.

2.4. OrpanmyeHue Macchl M (WIM) oO6beMa TOPIOYMX BEIIECTB M MaTepUAJIOB, a TaKXKe Haubolee
6e30MIacHEI CITOCO6 X pa3sMeIIeHIS JOJDKHBI JOCTUTATHECS IIPUMEHEHUEM OJHOTO U3 CICAYIONINX CIIOCO00B
WIA X KOMOMHAIIMEH:

YMEHBIICHEM MAcChl ¥ (W) 06beMa TOPIOYNX BEIIECTB ¥ MATEPHUAJIOB, HAXOAAIIIMXCS OMHOBPEMEH-
HO B IIOMEIIECHUM WIX Ha OTKPBITHIX IUIOIIAIKAX;

* B Poccuiickoit ®epepanum aeiicryror TOCT P 51330.2—99, TOCT P 51330.5—99, TOCT P 51330.11—99,
T'OCT P 51330.19—99.



C. 4 TOCT 12.1.004—91

YCTPOICTBOM aBapUITHOTO CIIMBA IIOXAPOOIIACHBIX XHUAKOCTEN M ABAPUITHOTO CTPABIMBAHUA TOPIOYNX
ra30B U3 aIllIaparyphl;

YCTPOMCTBOM Ha TEXHOJIOTHYECKOM OOOPYIOBAHUM CUCTEM IIPOTUBOB3PLIBHON 3aI[UTHL, METOM OTIpe-
JieJIeHUs 6€30I1aCHOI TUIONIAMK pasrepMeTH3aIiu 000pYIOBaHMS IIPUBEICH B IPUJIOXEHUN §;

NEPHOIMIECKOIl OUMCTKOMN TepPUTOPUHM, HAa KOTOPOIM pacCIIonaraeTcs oObeKT, IIOMEIICHII, KOMMY-
HUKALIMHA, allIapaTypsl OT TOPIOYMX OTXOJOB, OTIOXEHWI ITbUIH, ITyXa M T. IL.;

yHQJIEHHEM ITOXKAPOOIIACHBIX OTXOIOB IIPOM3BOJICTBA;

3ameHoi nerkopociurameHsionmuxcsa (JIBX) u roprounx (I'K) xuakocTteil Ha moxapoOe3oracHbIe
TEXHUYECKUE MOIOIIUE CPEICTRA.

(A3menennan pepakmus, Wzm. Ne 1).

3. TPEBOBAHHUA K CIIOCOBAM OBECITEYEHUM S HS))KAPHOFI
BE3OIIACHOCTHA CUCTEMBI ITPOTUBOITIOXAPHOU 3AIIIUTHI

31 HpOTI/[BOI'[O}KapHaH 3alIMTa JOJDKHA JOCTUTATHCA IIPUMCHCHUCM OJHOT'O U3 CICAYIOIIMX CIIOCO-
00B MM X KOMOUHAIIMEH:

MIPYMEHEHMEM CPEICTB IOXKAPOTYIICHUA U COOTBETCTBYIOIUMX BHIOB IIOXAPHOU TEXHUKM;

IIpYMEHEHNEM aBTOMATUYeCKUX YCTAHOBOK ITOXAPHON CUTHAIM3ALIMKM Y TI0XAPOTYIIICHNS;

IIPUMEHEHNEM OCHOBHBIX CTPOUTENIFHBIX KOHCTPYKIIMI M MATEPHUATIOB, B TOM UYHUCIIE MCITOIB3YEeMBIX
U1 OGIUIIOBOK KOHCTPYKIIMI, ¢ HOPMUPOBAHHBIMU II0KA3ATEISIMHM 1T0XKAPHON OIIACHOCTH,

IIPUMEHEHNEM IIPOIIUTKI KOHCTPYKIIMI OOBbEKTOB aHTUITMPEHAMN 1 HAHECEHUEM Ha VX IIOBEPXHOCTH
OTHE3aIIUTHRIX KPacoK (COCTaBOB);

YCTPOMCTBAMM, 0GECIICYMBAIOIIMMY OIPAHNYCHUE PACIIPOCTPAHCHUS 110Xapa;

OpTraHM3allueN ¢ IIOMOIIBI0 TEXHWUYECKUX CPEICTB, BKIIOYAA aBTOMATUUYECKHME, CBOEBPEMEHHOTO
OITOBEILIEHMA M 5BaKyally JIOAEH;

MIpUMEHEHNEM CPEACTB KOJUIEKTUBHON M MHAMBUIAYAILHONW 3aIUTHL JIOAEH OT OIACHBIX (DaKTOPOB
roxapa,

MIpYMEHEHNEM CPEACTB MPOTUBOALIMHOM 3aIUTHL

3.2. OrpanudeHMe paclpoCTpaHEHUS [T0XKapa 3a IIPeAebl 04ara I0JDKHO JOCTUTAThCS IIPUMEHEHUEM
OIHOTO U3 CJIEIYIOIINX CIIOCOO0B WIN MX KOMOMHAIIMEH:

YCTPOMCTBOM IIPOTUBOIIOXAPHBIX IIpErpa;

YCTAaHOBJIEHUEM IIPEAEITLHO HOIYCTUMBIX 10 TEXHUKO-3KOHOMMYECKUM pacyeTaM IUIOIIAIei IIpOTH-
BOIIOXKAPHBIX OTCEKOB M CEKIMIA, 4 TAKXKE ITAXKHOCTH 3MaHUI U COOPYKEHMI, HO HE GoJiee ONPEAETICHHBIX
HOpMaMU;

YCTPOMCTBOM aBAPUIMHOIO OTKJIIOYEHUA U IEPEKITIOYEHMA YCTAHOBOK M KOMMYHUKALIMIA;

IIPYMEHEHNEM CPEACTB, IIPeIOTBpAIAIOIIMX VI OTPaHNYMBAIOILIMX pa3/iNB U pacTeKaHUE XXUIKOCTeil
IIpY I10Xape;

MIpUMEHEHNEM OTHEIIPErpaXIaloliX YCTPOHCTB B 060PYyIOBaHNH.

3.3. Kaxnprii 00beKT JODKEH UMETh TAKOE 00BEMHO-IUITAHMPOBOYHOE M TEXHUYECKOE MCITOTHEHMUE,
yTOOBI 3BaKyallUs JIOAEH M3 HEro Momia OBITh 3aBepIieHa OO HACTYIUIEHMS IIPEAEIbHO HOMYCTHUMBIX
3HAYEHUI1 OMACHBIX (PAKTOPOB I10XKapa, a IIPH HELEJIeco00pasHOCTH 3BaKyally ObUla oGecIieyeHa 3aiuuTa
monaeii B o6bekTe. g obecrieueHUS SBaKyali HEOOXOMIMO:

YCTAHOBUTDH KOJIMIECTBO, Pa3MEPHI M COOTBETCTBYIOILEE KOHCTPYKTUBHOE HCIIOJIHEHUE 3BaKyalllOH-
HBIX ITyTeH U BHIXOIOB;

00eCIIeYUTh BO3MOXHOCTh GECIIPENIATCTBEHHOIO JIBYDKEHUS JIIOAEH 10 9BAKYaLMOHHBIM ITYTIM;

OpraHU30BaTh IIPM HEOOXOAMMOCTH YIIPaBIIEHWE ABVDKEHUEM JIIOJEIl II0 3BaKyallMOHHBIM ITYTSIM
(CBETOBBIE yKa3aTell, 3BYKOBOE U PeYeBOE OIOBENICHUE M T. IL.).

3.4. CpeacTBa KOJUIEKTUBHOW M WHAWBHUAYAJIHHOM 3allUTHI TOJIKHBI obGecrieynBaTh 0€30M1acHOCTH
JoAeil B TeYEHNE BCErO0 BpEMEHM OEHCTBUSA OIACHBIX (PAKTOPOB IMOXKapa.

KosteKTHBHYI0 3anuTy cilegyeT OOecIeurBaTh C IIOMOIIBIO I10XKapoOe30MacHBIX 30H M APYTHX
KOHCTPYKTUBHBIX penreHuii. CpeIcTBa MHAMBUAYAILHON 3alUTHL CIeAyeT MPUMEHATh TakKe U TIoXap-
HBIX, YYaCTBYIOIIMX B TYHICHUH II0Xapa.

3.5. CucreMa NMpOTHBOABIMHOMN 3aIMTHL OOLEKTOB JOJDKHA 06ecIeunBaTh He3aAbIMIEHIE, CHUKEHUE
TEMIIEPATyphl ¥ YAAJICHNE IIPOAYKTOB TOPEHIS M TEPMITIECKOTO Pa3I0OKEHMS Ha ITyTAX 9BaKyalluy B TCUCHUIE
BpPEMEHU, TOCTATOUHOTO JUIS SBAKYaIlUH JOOAEH, M (WJIM) KOJUIEKTUBHYIO 3alllUTY JIIOAeil B COOTBETCTBUU C
TpeboBaHMAMU 1. 3.6 1 (WIM) 3aIUTY MAaTEPHAILHBIX LIEHHOCTE.
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3.6. Ha xaxgoMm oGbeKTe HApOTHOIO XO34MCTBA JOJIKHO GBITH 06eCIIeUeHO CBOEBPEMEHHOE OIIOBE-
LICHWE JIIOAER M (WIM) CUTHAIM3alMdg O I10Xape B €r0 HAYaJIbHOM CTaIM TEXHUYECKMMM WM OpraHM3a-
LIMOHHBIMU CPEICTBAMMU.

Ilepeyens u oO60CHOBAHME AOCTATOYHOCTH IS IIeJeBOM 3(PHEKTUBHOCTU CPEACTB OITOBEIIEHUSA U
(WIM) CUTHAJIM3alIUM Ha 0OBbEeKTaX COIJIACOBLIBAETCA B YCTAHOBIIEHHOM IIOPSIKE.

3.7. B 3maHUAX M COOPYXKEHUSIX HEOOXOMUMO MPETyCMOTPETh TEXHUUECKNE CPeACTBA (JIECTHUYHBIE
KJIETKY, IIPOTUBOIIOXKAPHBIE CTEHBI, JTU(MTHI, HAPYKHBIE TOXAPHBIE JICCTHUILIBI, AaBAPUIHBIE JTIOKU U T. II.),
UMEIOIINE YCTOMUMBOCTD IIPU II0XKApe U OTHECTOMKOCTH KOHCTPYKIIMIM He MEHEE BPEMEHU, HEOOXOMIMOTO
IUIS CIIACEHMS JIIOAEH IIpM IIoXKape, M pacdeTHOIO BPEMEHM TYILIEHUS I10XKapa.

3.8. ]Iy moXapHOUM TeXHUKU TOJDKHBI OBITH OIPEHeICHDI:

OBICTPOACHCTBYE U MHTEHCUBHOCTD IIOJAYM OTHETYIIAIIUX BEIIECTB;

MOITYCTUMBIE OTHETYIIAIINE BeliecTBa (B TOM YUCIEe ¢ ITO3UIINN TpeGOBaHUI 3KOJIOTUU U COBMECTU-
MOCTH € TOPSIIMMM BEIIECTBAMU M MaTepraaMHu);

UCTOYHUKU U CPEACTBA IIOJAYM OIHETYIIAIIMX BEIIECTB A IT0XAPOTYIIEHUS;

HOPMATUBHBIN (pacyeTHBIN) 3amac CIEHUAIbHBIX OTHETYIIAIIMX BEIIECTB (IIOPOIIKOBHIX, Ia30BBIX,
MEHHBIX, KOMOMHUPOBAHHbIX);

HeoOXxoauMasi CKOPOCTh HapallUBaHMA ITOAAYM OTHETYIIAIIMX BEILECTB C IIOMOIIBIO TPAHCIIOPTHBIX
CPEICTB ONEPATUBHBIX ITOKAPHBIX CIIYXKO;

TpeGOBaHMA K YCTOMIMBOCTH OT BO3AEMCTBUS OITACHBIX (haKTOPOB ITOXapa M WX BTOPHMYHBIX IIPOSB-
JICHUIA;

Tpe6GOBaHMNA TEXHUKN OE30ITaCHOCTH.

4. OPTAHUBAIIMIOHHO-TEXHUYECKHUE MEPOIIPUATUS
11O OBECIIEYEHHAIO 1102KAPHOM BE3OITACHOCTH

Oprasn3alnoOHHO-TEXHUYECKIE MEPOIIPUSATHUS JODKHBI BKIIOUATD:

OPTraHW3aLNIO TTOXAPHOM OXpaHbl, OPraHW3aLIMI0 BEJOMCTBEHHBIX CIIyK0 IToXkapHoii 6e30ITaCHOCTU B
COOTBETCTBUU ¢ 3aKOoHOHATEILCTBOM Coro3a CCP, cOWw3HBIX pecHyOMK U pellieHueM MecTHhIX COBeTOB
JIEIyTaTOB TPYAAIINXCS,;

[MACIIOPTU3AlMI0 BEIIECTB, MAaTEPHAJIOB, U3AEIUIL, TEXHOJIOTHMIECKUX IIPOIIECCOB, 3MAHUIT K COOpYKe-
HUIT 0OBEKTOB B YaCTH 00eCIIeUEHUS ITOKAPHOM 0€30I1aCHOCTH,

IIPUBJIEYEHNE OOIIECTBEHHOCTH K BOIIpOCAM OOeCIIeYeHUS ITOXAPHOI 6€30I1aCHOCTH;

OpTraHU3aLMI0 O0ydeHUs pPaboTAOIMX IIPABWIAM IIOXAPHON O6€30IIaCHOCTM Ha IIPOMU3BOICTBE, a
HaceJIEHUS — B ITOPSOKE, YCTAHOBJIICHHOM IIPAaBIUIAMH ITOXapHON 0€30IIaCHOCTU COOTBETCTBYIOIINX OOb-
€KTOB IIpeGhIBAHUA JIIONCIA,

pa3paboTKy M peajm3alliic HOPM M IIPaBWI IOXAPHOH O€30IIaCHOCTH, WMHCTPYKIIMIL O IIOPSAIKE
0o0paIleHU C IT0KAPOOIIACHBEIMU BEIIECTBAMY M MATEPHAJIAMHU, O COOTIONCHUHN IIPOTHBOIIOXAPHOIO PEXIMA
M JCUCTBUAX JIIOAEH IIpM BO3HMKHOBEHWH 110Xapa,

M3TOTOBJIEHNE U IIPUMEHECHUE CPEACTB HATIIHON aruTalluy 10 00eCceYeHHIO IT0XAPHOM Ge30Iac-
HOCTH;

MOPSAAOK XpaHEHUS BEIECTB M MATEPUAIOB, TYIIEHUE KOTOPHIX HEHOIYCTHMO OMHMMH M TEMM XK€
CpeAcTBaMM, B 3aBUCMMOCTH OT MX (PU3MKO-XMMHIECKIX M ITOXAaPOOIIACHBIX CBOYCTB;

HOPMMPOBaHUE YMCICHHOCTH JIONEH HA 0OBEKTE 110 YCIIOBUAM O€30IIaCHOCTH MX IIPU I0Xape;

pa3paboTKy MEPOIPHUATHI II0 ACHUCTBUAM aAMUHUCTPAIINM, PabouYMX, CIyXaIlX M HACEJICHMSA Ha
cIydaif BOSHUKHOBEHHMS ITOXapa M OPraHU3alliI0 SBaKyalluy JIIOACIt;

OCHOBHBIE BUJIBI, KOJTMIECTBO, Pa3MEIEHNE 1 obcykuBaHue rmoxapHoi Texauku 1o 'OCT 12.4.009.
IIpuMeHsaeMas MMoxapHas TEXHUKA AOJDKHA obecliedmBaTh 3(P@EKTUBHOE TYIIEHUE IToXapa (3aropaHus),
OBITL OGe30MacHON WIS IIPUPOALI U JTIOMEIT.
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ITPHJIOXEHHE 1
Ob6szamenvroe

TEPMHUHBI, IPUMEHAEMBIE B HACTOAIIEM CTAHJAPTE, U UX ITIOSICHEHUA

Ta6auma 1

Tepmun

IMoscHenue

IToxap

CucreMa moxapHOi 6¢30IaCHOCTH

VpoBeHb TTOXAapHOM OITAaCHOCTH

VpoBeHb obecreueHUsT TOXapHOil Oe3-
OITACHOCTH

Ortka3 crucreMsl (JIEMEHTOB) IMOXAPHOIA
6e30ImacHOCTH

IToxapoonacHbIi1 0TKa3 KOMILTEKTYIOILE -
TO M3

O0BeKT 3aIATH

YcroitunBocTh 00BEKTA IIPU TTOXape

VICTOYHVK 3aXUTaHUsT
T'oprouast cpena

IToxapHas OIIaCHOCTh OOBEKTA

IloxapHast 6e30I1aCHOCTD

CucreMa IIpeJOTBpaIleHIS IIOXapa
OmnacHelit hakTop moxapa

CucreMa IIPOTUBOIIOXAPHON 3aIUTHI
[IpoTBOIBIMHASL 3aII[UTA

T'oprouects

IIpemeapHO HOIyCTUMOE 3HAYEHUE OIIAC-
Horo ¢akTopa Imoxapa

Kputuieckass IpogoDKATEILHOCTD 110-
Xapa

Iponykiiust

(M3MeHenHan penakmms, W3m. Ne 1).

ITo CT C5B 383.

IIpuMedanue OIHOBPEMECHHO B HACTOAINEM CTAHOAPTE IIOJ
MOXapoM [MOHUMAETCSI IPOIeCcC, XapaKTePUIYIOIIUHACS COIUATBLHBIM
W/ S5KOHOMIYECKHUM YIIepOOM B pe3ylabTaTe BO3ICHCTBAS HA JTIOIeii
/I MaTepuaIbHble IIEHHOCTH (haKTOPOB TEPMHIICCKOTO Pa3NIOXEHMS
/WM TOPeHUs, Pa3sBHUBAMOIIUIICA BHE CICIHAIBHOTO OYara, a Takxe
MPUMEHSIEMBIX OTHETYIIALINX BelleCTB

KoMiwieke opraHi3aIlldiOHHBIX MEPOIIPUATHIA M TEXHUIECKIX CPEACTB,
HaIIpaBICHHBIX Ha MPeIOTBpallicHHE MToXapa U yIuepba oT Hero.

KonnuecTBeHHasT OllcHKAa BO3MOXKHOTO yiep6a oT moxapa

KomiyecTBeHHasT OlLIeHKA MpeAoTBpallleHHOro yIepba IIph BO3MOX-
HOM HoXape

Orka3, KOTOpBIii MOXeT MPUBECTH K BO3HUKHOBCHHUIO IIPEACIHHO
JIOIlyCTIMOTO 3HA4YeHMSI OITacHOTO (pakTopa moXapa B 3alUAIacMOM
obBeMe 00BeKTa

OrKa3 KOMIUIEKTYIOIIErO H3[eIusi, KOTOPBIii MOXET NPHUBECTH K
BO3HUKHOBEHHIO OIMACHBIX (PaKTOpPOB IoXKapa

3maHne, COOpYXeHHe, ITOMeIleHHe, IIpollecC, TEeXHOJIOTrMYecKas
YCTAHOBKA, BEIIeCTBO, MaTepuas, TPAaHCIIOPTHOE CPEINCTBO, U3NEINs, a
TAK3KE MX 3JIEMEHTHI 1 COBOKYITHOCTH. B cocTaB 00BbeKTa 3a1UTHI BXOAUT
M 4eJIOBEK

CBoiicTBO 00BbeKkTa IpeAOTBpalllaTh BO3ACHCTBUE Ha oA u
MaTepHaIbHbIE TICHHOCTH OIACHBIX (DAKTOPOB IIOXApa W MX BTOPHIHBIX
OPOSIBIICHUI

CpeicTBO SHEPTETMICCKOTO BO3ACHCTBHS, HHUIIMAPYIONICE BO3ZHIK-
HOBEHWE TOPCHUS

Cpena, crmocobHas CaMOCTOATEABHO TOPETh MOCHE YIAATCHUS
HMCTOYHMKA 3a3KUTAHUST

ITo TOCT 12.1.033.

IMIpumMmedganue OIHOBPEMEHHO B HACTOSIIEM CTaHAAPTE IO
MIOKApHOM OIACHOCTBHIO IIOHUMAETCS BO3MOXHOCTh NPUUYUHEHUS
yiepda omacHBIMU (DaKTOpaMU IIoXapa, B TOM YUCIE UX BTOPUYHBIMU
MIPOSIBIICHUSIMU

ITo TOCT 12.1.033

ITo TOCT 12.1.033

ITo TOCT 12.1.033

ITo TOCT 12.1.033

ITo TOCT 12.1.033

ITo CT CBB 383

3HavueHUE onacHoro (hakropa, BO3AEUCTBIE KOTOPOTO Ha YeI0BeKa B
TeUeHNEe KPUTUIECKON IIPONOIKUTENBHOCTH IIOXapa He NPUBOIUT K
TpaBMe, 3a60JI€BAHUIO YJIM OTKJIOHEHUIO B COCTOSIHUU 3[IOPOBbS B TeUe-
HMe¢ HOPMATUBHO YCTAHOBJIEHHOTO BpPEMEHU, a BO3IEHCTBHE Ha
MaTepHaIbHbIE IIEHHOCTH HE IPUBOANT K IIOTEPE YCTOMINBOCTY OOBEKTA
[IpY TI0Xape

Bpewmsi, B TeueHUE KOTOPOTO JOCTUTAETCSI MPEAEIBHO JOIYCTUMOE
3HaUYCHNE OMAcHOTO (hakTopa IIoXapa B YCTAHOBICHHOM PEXUME €ro
M3MEHEHUS

CornacHo 3akoHy CCCP «O kadecTBe MPOAYKIIMA W 3aI[ATE IIpaB
HOTPeOUTENSI»



IrOoCT 12.1.004—91 C. 7

ITPUTOXEHHE 2
Obszamenvhoe

METO/ OIPEAEJIEHUA YPOBHA OBECIIEYEHNA
NOXAPHOMU BE3OINACHOCTH JIOJAEN

HacTtosmui#i MeTon ycTaHABIMBAET IMOPSIIOK pacueTa YPOBHS OOSCIICUCHMSI ITOXApHOM 6e30TaCHOCTY JIIONEH U
BEPOSATHOCTH BO3IEMCTBUS OITACHBIX (PaKTOPOB ITOKapa Ha JIOjeil, a Takke 000CHOBaHUs TpeGoBaHuit K 3ddexrus-
HOCTH CHCTeM O0eCIIeUeHUsI ITOXAPHON 6€30acHOCTH JIIOJIEH.

1. CymmnocTth MeTOA

1.1. TTokasaTemeM OIIEHKM YPOBHSI OOCCIICUECHMS ITIOXAPHON Oe30TaCHOCTH Jronel Ha OOBEKTax SIBISETCS
BEPOSITHOCTD NIPeOTBpaIeHNsT BoseiicTBys (P,) onacHbIX aktopos noxapa (O®II), nepedeHb KOTOPBIX ONpelens-
€TCST HACTOSAIIUM CTaHIAPTOM.

1.2. BeposiTHOCTh mpenoTpameHust BosaeiicTeust O®II ompenensaior s IOXApOOIACHOM CHTYallMH, IIpH
KOTOpPOM MeCTO BOSHMKHOBEHMS ITOXApa HAXOINUTCS Ha TIEPBOM 3TaXke BOIM3M OJTHOTO U3 3BaKyallIOHHBIX BBIXOJOB 13
3MaHUS (COOPYKEHUS).

2. OcHOBHBbIE pacUeTHBIE 3aBHCHMOCTH

2.1. BeposiTHOCTb IpepoTBpatieHus sosjeiictsus O®II (P,) Ha moxeil B 00beKTe BBIYUCIHIIOT 0 (popMyIte

Py =1-0,, 0y

rie O, — pacueTHas BeposiTHOCTD Bosneticrsusg OMII Ha OTIeNBHOTO YeoBeKa B TO.
YpoBeHb obecrieueHNsT 6e30IIaCHOCTH JIIOACH MPH TIoXapax OTBeUaeT TpeGyeMoMy, eClIi

0y < O, 2
e Q.F — nomnycTuMas BeposiTHOCTD Bosieicters OMII Ha oTIeNBHOrO YelIoBeKa B TOf.
HomyctuMyro BeposATHOCTh (., IPMHUMAIOT B COOTBETCTBMN C HACTOSINMM CTaHAAPTOM.
2.2. BeposarHocTb ((,) BRMUCISIOT UL TIOJEN B KaXXI0M 3/laHUK (IIOMELIEHNH) 1o popMyIte

QB = Qn(l—Pg)(l_Pn_:;)’ (3)
e Ql'[ — BEPOATHOCTD I10XKapa B 3JaHUN B IO,
.P3 — BEPOSATHOCTDH 3BaKyallin H}Oﬂeﬁ;

P, . — BeposaTHOCTD 3G GEKTUBHON PaBOTHI TEXHUYECKMX PEIICHHI TIPOTUBOIIOXAPHON 3aIIlATHL.
2.3. BeposTHOCTB 3BaKyaluu (P,) BEMUCIAIOT 110 GopMyie
P, =1—(1—P, )(1—P, ), @
rae P, ; — BEpOATHOCTD 3BaKyallly 110 3BAaKYaI[MOHHBIM IIyTSIM;
P — BepOSITHOCTH 3BaKyallMd [0 HAPYXHBIM 3BAaKYal[MOHHBIM JIECTHWMIAM, IIEPEXOJaM B CMEXHbBIC CEKI[MU

I.B
3IaHUs.

2.4. BeposTHOCTD (P, ;) BHIYUCIAIOT [0 3aBUCAMOCTH

T — 1, .
P oeom B Ton < (T o)
=1 %o )
3.1 / < X
8,999, ecma (6, + Ty, < Tgy s
5 €l tp > 1611 R

TIE T, — BPEMS OT Havala MoXapa JI0 GJIOKMPOBAHUS YBAKYAIIMOHHBIX [IYTEd B Pe3yJibrare pacPOCTPaHEHIS Ha HIX
O®II, uMeroIrX IPeACTHHO TOTYCTUMBIC JUISI JTIOACH 3HAUCHUS, MUH;
f, — PACUCTHOC BPCMsI 9BAKYAIlMH JIIOJCH, MUH;
Ty, — WHTEPBAI BPEMEHM OT BOSHUKHOBEHUS 110Xapa JI0 HaYajla SBaKyallud JIOAEH, MUH.

PacueTtHOE BpeMst sBaKyalliu JIOAEN U3 TTIOMEITCHUHN 1 3MaHUI YCTAaHARIMBACTCS 110 PACIETy BpeMEeHH! ABUKEHUS
OJIHOTO WIM HECKOJIBKHUX JIIOJICKAX [IOTOKOB Uepe3 SBAKyaIMOHHBIC BHIXOBI OT HAUOO0IeE yIaleHHBIX MECT pa3MeIlle HUAS
JIOACH.

IIpu pacueTe Bech IyTh JBMXCHHS JIIOJCKOTO TIOTOKA TIOApA3IeseTCs Ha yJacTKu (IIpoXxod, KOpUAop, ABEPHOI
HPOEM, JIECTHUYHBIA Mapi, TaMOyp) JUIMHOM /; u mpuHO# §,; . HayarbHbBIMU y4aCTKaMK SABISIOTCS MPOXOIBI MEXIY

pabourMu MecTaMu, 00OpYIOBaHUEM, PSUIAMHU Kpecel ! T. 11.

IIpwu onpeeeHUN PacIeTHOTO BPEMEHM JUTMHA W IMIAPMHA KaXXIOTO YJacTKa IyTH 3BaKyallliy MIPUHUMAIOTCS 110
npoekTy. JmrHA TIyTH O JICCTHUIHBIM MapIiliaM, a TaKXe 10 TaHaycaM U3MepseTcs 110 JUIMHe Mapiia. JqnuHa nyTu B
JIBEPHOM IIpoeMe TIpMHUMAcCTCS paBHOI Hymo. IIpoeM, pacItoloXeHHBIA B CTeHe TONIIUHON Gonee 0,7 M, a Takxe
TaMOyp CleJlyeT CUUTATh CAMOCTOSTEILHBIM YI4aCTKOM FOPU3OHTANBLHOTO IIYTH, MMEIOIINM KOHEYHYIO IJIUHY /;.
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PacueTHOE BpeMs 3BaKyaruu e (tp) CIIENYeT OIIPEALIISTh, KaK CyMMY BPEMEHH JIBVKCHUSI JTIOJICKOTO TIOTOKA
10 OTHENBHBIM yJacTKaM IyTH ¢; TI0 (opMyJIe

t=ftitnt, Lt (6)
Tne tl — BpEMs IBUXKCHUA TIOACKOIO II0TOKA Ha IICPBOM (Ha‘IaJIBHOM) y4acTKe, MHUH;

b, By .y I; — BPEMSI JIBIKECHUSI JIFOJICKOTO TIOTOKA HA KaXIOM U3 CIEAYIOIINUX [TOC/IC TIEPBOTO YIACTKE MYTH, MUH;
Bpems IBUXeHMs JII0ICKOTO MOTOKA I1I0 IIEPBOMY Y4YACTKY IIyTH (f{), MUH, BBIYUCISIOT 10 (opMyIe

h
g=-L, ™
V1
rie /; — JIMHA [IEPBOTO YYacTKa IyTH, M;
V| — 3HaYeHUe CKOPOCTH JBIIKEHMS JIFOICKOTO IIOTOKA 110 FTOPU3OHTAIBHOMY IIyTH Ha IIEPBOM YYacTKe, M/MUH,
OTIpeieIIsIeTCs IO Tabl. 2 B 3aBUCUMOCTH OT IUIOTHOCTH D.
ITnorHoCTL MHOZCKOTO 1OTOKA (D) Ha IIEPBOM Y4acTKe IIyTH, M2/M2, BBIMHCIISIOT IO hopMyIIe
N f

= 7 (3)
D I8’

rae Ny — 4uCIo Tr0JIEi Ha IIEPBOM YYacTKe, Yell.,

f— CpemHAs IUTOIMajh TOPU3OHTATBHON IIPOEKITUH YeI0BEKa, IPMHIMAeMasl PaBHOl, M2:
B3POC/IOTO B IOMAIITHEN OTEXKOE . « « « o« « v v o v v« 0,1
B3POCTIOTO B 3UMHEM OHEXKIE . . « . o v v v v v o v v n 0,125
TIOMPOCTKA « v v v v e e te et et et e eeee e eeen e 0,07

8§, — IIMpUHA IEPBOTrO y4aCTKa IyTH, M.
CKOpOCTh Vv ABMXEHUS JIIOICKOrO IOTOKA HAa YYaCTKaX IyTH, CICAYIOMIMX IIOCIe [IEPBOro, IMPUHUMAETCS 110
TablI. 2 B 3aBUCHMOCTY OT 3HAYEHUS MHTEHCHUBHOCTH ABMXKEHUS JIIOACKOTO ITOTOKA 10 KAaXIOMY M3 3THX YJACTKOB
IYTH, KOTOPOE BEMUC/ISIIOT LI BCEX YUACTKOB IYTH, B TOM YHCJIE U U IBEPHBIX IIPOEMOB, IO (opMyIte
. .9,
g = M’ )
S,

1

rae 8, , §;, | — MIMPUHA PACCMAaTPUBAEMOTO i-TO U MPENICCTBYIONIETO €My Y4acTKa MyTH, M;
g, ¢, — 3HAYECHUSI MHTCHCUBHOCTY JBIDKCHMSI JIIOACKOrO II0TOKA IT0 paCCMATPHBAEMOMY i-My U MPE/LIECTBYIOIEMY
VIaCTKaM ITyTH, M/MWH, 3HAYCHNE MHTCHCUBHOCTH JIBVDKEHUS JIIOACKOTO MTOTOKA HA MEPBOM YYacTKe IIyTH
(g = g,_;), onpezensieMoe 1o Tabil. 2 ¥ 110 3Ha4eHur0 Dy, yCTaHOBIEHHOMY 110 (opmyite (8).

Taoanuma 2

ITHOTHOCTS Topu3oHTATBHEI ITYTH Hﬁ;ggg" JlectHUIIa BHU3 JlecTHU1Ia BBEpX
noroka D,
M/M Cxkopocts v, |HHTeHCMBHOCTH MHTEHCHMBHOCTH| CKOpocTb v, |MHTeHcHMBHOCTB| CkopocTb v, |IHTCHCUBHOCTH
M/MUH q, M/MUH g, M/MHH M/MMH g, 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 14,1 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 6onee 15 13,5 8,5 8 7,2 11 9,9

IMMpuMmeuanue. TabnuuHoe 3HAYCHWE WHTCHCHUBHOCTH JABHUXCHHS B JBEPHOM IIpoeMe IpU ILTOTHOCTH
rotoka 0,9 u Gonee, paBHOe 8,5 M/MIH, YCTAHOBJIEHO /IS ABEPHOTO MpoeMa IupuHOii 1,6 M 1 6oJiee, a MpHU IBEPHOM
MpoeMe MeHbIIIeil MMPHUHBI 8 HHTEHCHBHOCTD ABIDKEHUS CIeAyeT ONpelesiiTh o dhopMyie g = 2,5+3,75 4.

Ecnu 3HayeHue g;, onpenessieMoe 1o Gopmyie (9), MeHbllle WM PaBHO 3HAYCHHUIO Gy .., TO BPEMS IBUKEHUS 110
y4acTKy MyTH (#;) B MUHYTY
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== (10)

IIp1 3TOM 3HAYCHU A ClIeayeT IpuHUMaTh paBHbIMI, M/MHUH!
max

JUISL TOPMBOHTANIBHBIX IYTECH . . . v v v v v W 16,5
JUISL IBEPHBIX IIPOEMOB . . . . . oo oo e v e v 19,6
JUTST JIECTHULIBI BHIUSB .« . o v o v v e v e e n v 16
JUTST JIGCTHUIIBI BBEPX - - « « v v v oo e e e e e e e 11

Ecnv snaueHue g,, onpeneneHHoe 1o gopmyne (9), 60nbIe g, ., TO IUPUHY &, JaHHOI'O YJaCTKa ITyTH CHIENyeT
YBEIMUMBATL HA TaKOC 3HAYCHUE, IIPM KOTOPOM CO6JIIO,Z[a€TC9[ YCIOBHE

[Tpr HEBO3MOKHOCTH BBITOTHEHMS YCA0BUS (11) MHTEHCUBHOCTh W CKOPOCTH JIBIDKCHUST JIFOJICKOTO TIOTOKA IO
VYaACTKy IIyTH i ONpelestioT mo Tadm. 2 mpu 3HadyeHun D = 0,9 u 6onee. IIpu 5TOM HODKHO YUMUTHIBATHCS BPEeMS
3aMePKKY ABIDKCHUS IO M3-3a 00pasoBaBIIETOCs CKOTUTCHUS.

ITpu cavsaHUy B Havajle yd4acTKa i AByX U Gollee JIOJACKKUX ITIOTOKOB (YepT. 1) MHTeHCUBHOCTD ABIDKEHUA (¢,),
M/MUH, BBMUCISIIOT IO hopmyie

(12)

rae g;_; — HMHTCHCHUBHOCTD ABM2KCHUS JIIOACKUX IIOTOKOB, CIMBAIOHIMXCS B HAYAJIC y4aCTKa i, M/ MIH;

;| — IIMPUHA YJaCTKOB IIYTH CIUSHUS, M,

§; — HIMpUHA paccMaTPUBAEMOTO YJaCTKa IyTH, M.

Ecnu sHaueHue g;, onpeeneHHoe 10 GopMyie (12), Gonbiue g,,,., TO
MIIPUHY §; JAHHOT'O yJacTKa IIyTU CIeAYyeT YBEJIMYMBATh HA TAKYIO BEIM4K-
HY, 4TOOBI cOOMI0IaIOCh ycimoBue (11). B 3ToM ciiydae BpeMs JIBDKCHUS 1O
YUacTKYy i ompenersiercs mo dopmyne (10).

2.5. Bpems 75, BBHIYMCISAIOT ITyTeM pacdeTa 3HAYeHMil JOIyCTHMOI
KoHIeHTpanuy a6mMa 1 apyrux OPIT Ha 3BaKyallMOHHBIX IMYTSIX B pas3imd-
HblE MOMEHTBI BpeMeHU. JIOIYCKaeTCs BpeMA Tg, NPUHUMATh PaBHBIM
HEeOOXOAMMOMY BPEMEHU 3BAKYalUH f,¢.

Heobxommoe BpeMst 5BaKyariii pacCUMTHIBACTCS KaK IIPOU3BEACHIC
KPUTUUECKOI IJISI 4eJIOBEKA IIPOJOIKMUTEIHFHOCTH ITOXapa Ha KO3(DDUITACHT
6e3omacHocTH. IIpeammonaraeTcsi, YTo KaXx Iblil OIIACHBIN (PakTOp BO3NCHCT-
BYeT Ha YeJ0BEKa HE3aBUCIMO OT JPYTHX.

Kpuriaeckast IIpoo/oKUTeIBHOCTE IIOXAapa IS MIOACH, HAXOMSIIMXCS
Ha 3Taxe odara IToxapa, OIIpeIe/IIeTcs W3 YCIOBUSA JTOCTVDKCHHUS OMHUM 13
O®II B MO3TaXXHOM KOPUIOPE CBOETO IIPEECIHHO JOIYCTUMOrO 3HadeHus. B
Ka4eCcTBE KPUTEpUSA OIACHOCTU IS JIIOACH, HAXOMSINMUXCS BBIIIEC oOdYara qepT_ 1. CnusHue MIOOCKUX TOTOKOB
Ioxapa, paccCMaTprBaeTcsT ycmopue moctiokeHus omayM n3 O®II npenens-

HO [IOIIyCTMMOTO 3HAaYeHUs B JICCTHUIHOI KIICTKEe HAa YPOBHE 3TaXa Ioxapa.

3HauCHUST TEMIIEPATyphl, KOHIICHTPAITNIT TOKCHIHBIX KOMIIOHEHTOB MPOAYKTOB TOPEeHUS M OITHYECKOM TLIOT-
HOCTU OBIMa B KOPUAOpE 3Taxa IToxKapa W B JCCTHUYHOI KIETKE ONPENEISIIOTCA B pe3ylbTaTe PEIICHUS CHUCTEMBL
YPaBHEHUM TEIUIOTa3000MeHa /IS ITOMEIEHNI odara moxapa, IO3TaxKHOTO KOpUaopa 1 JeCTHUYHOMN KJIeTKH.

YpaBHEHUS ABVDKEHYS, CBA3BIBAMOINME 3HAUCHMS TIEPEITaIoB TaBIeHUIA Ha POeMax ¢ PacxoaMu Yepes IIPOeMEI,
UMEIOT BUI

Hayarno

G=sign(AP)p By, —-y)N2p|AP|, (13)

rme G — pacxol yepes IpoeM, Kr-c—L;

U — koaddunmeHT pacxoma mpoema (L = 0,8 Ul 3aKpPHITHIX IpoeMoB 1 W = 0,64 IS OTKPHITHIX);
B — mmpuHa IpoeMoOB, M;
yZ’ yl — HIKHAA 1 BCPXHAA I'PpaHUIILL IIOTOKA, M;
5 — IUIOTHOCTB I'A30B, IIPOXOJSIIINAX Yepe3 IIpoeM, KI-M ™5,
A P — cpeHuii B IIpeJleax y,, y; lepenaj MOoNHbIX JasiaeHui, I1a.
HyokHSIST 1 BepXHSIST TPAHUIIBI TTOTOKA 3aBUCAT OT ITOJIOXKEHMS TUIOCKOCTH PABHBIX JaBIeHUI
_himh (14)

Y0 g0

roe P, P] — CTaTUYECKOE [aBJICHUE Ha YPOBHE II0Ja /-TO U j-To momenieHuin, Ila;
PpP; — CpelHEOOBEMHBIE TUIOTHOCTH T'a3a B j-M U i-M IIOMEITICHUSX, KT-M 3

§ — YCKOpCHUC CBOOOIHOTO IIaJICHNA, M'C_z.

b
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Ecu m10THOCTD paBHBIX TAaBICHUI PAaCIIoNaraeTcs BHe FPAHMIL PaCCMATPUBaeMOTo IpoeMa (¥ < Ay WIH yy 2 h,),
TO TIOTOK B [IPOEME TEYET B OJIHY CTOPOHY U TPAHUIIBI [IOTOKA COBNAJAIOT ¢ QU3MIECKUMHU IPaHULIAMU IIpoeMa A, 1
h,. Ilepenian nasnenuit (A P), Ila, B 5TOM cIydae BBIYUCIIOT 110 QopMyJe

AP = P~P +g(h +h)p,~p)/2. (15)

Eciu ItocKoCTh paBHBIX JIaBJICHU PACIIONAraeTcs B rpaHunax moroka (4, <y,<h,), To B IpoeMe TeKyT Ba II0TOKA:
U3 i-TO TOMEINCHUS B j-€ U U3 j-T0 B i-¢. HIDKHUH IIOTOK MMeeT IrpaHulbl Ay U Y, TIEpeNaj JaBIeHus A P UL 3TOTO
IIOTOKA OIIpeAcIsIeTcs Mo opMyIIe

AP = P—P +g(y+h)p;—pp/2. (16)

[Torox B BepXHEH 9acTu IpoeMa UMEET TPaHULBL Ay U h,, Tiepena AaBieHUs (A P) UL Hero pacCUUTHIBACTCS
o dopmye

3HaK pacxona ra3oB (BXOI[HH_[I/Iﬁ B IIOMEIIEHUE PACXO/] CHUTACTCS MOJIOXKUTEIBHBIM, BRIXOOSIIAA — OTpHUIATEIIb-
HLIM) 1 3HAUCHUE p 3aBUCAT OT 3HAKA IIEpPLIIana JIaBICHUM

~ -1, F?ij mpu A P<0
p,sign (A P) = {+ 1, §=p; 1pu A P>0. (18)
YpaBHeHNE GaTaHCca MAacChl BRIPAKACTCS 3aBUCHMOCTDIO
d(ijj)/dt=\u+§ Gi—i:Gk, (19)
rae V] — 00BEM IIOMELICHHUS, M-,
! — BpeMmd, C;
Y — CKOpOCTb BBITOpaHMS MOXapHOIi Harpy3ku, Kr-¢—!;
T G; — cyMMa PacxolioB, BXOJSIIMX B [IOMEIEHNe, KI-C ™1

1

T G, — CyMMa PacxolioB, BEIXOMSIUMX U3 MOMELIeHUs, KI-c™ L.

YPaBHeHI/Ie SHEPIUU V1 KOpHAOopa U JCCTHAYHOMU KIICTKW

2 4
i

d(C,p;V;T)/dt = C,2 T, G, - C 7;% G, , (20)

e C, Cp — ylieTbHAs M30XOpHas M M306apHas TermroeMkoctd, KIx-kr—1-K—1;
T; 7} — TeMIIepaTyphl Ta30B B i-M H j-M noMemeHusx, K.
YpaBHeHmMe GamaHca Macc OTACABHBIX KOMIIOHCHTOB IIPOAYKTOB TOPCHMS W KHCIOpoaa

e X I i X [, j — KOHIEHTpAIWst L-ro KOMIIOHEHTA IPOJIYKTOB TOPCHUS B j-M U i-M TIOMELICHUSX, rkr
L; — xomm4ecTBo L-T0 KOMIIOHEHTA IPOJAYKTOB TOpeHus (KUCIOpo/a), BBIIEIIOWETOCs (IIOMIOmMAKoIe-
TOCSI) TIPU CTOPAHUN OIHOTO KILTOTPAaMMa ITOKAPHOI HATPY3KH, KT-KI' L.

YI)aBHeHI/Ie bamaHca ONTUYECKON IITOTHOCTH JbIMA

V.du/dt=y D, +Zy, G, - HJEG"’ (22)
1

3

VIS }.Lj , M; — ONTHMYCCKaA INIOTHOCTH AbIMa Bj-M h i-M IIOMCIICHUMAX, HH-M_I'

D,, — neiMooGpasyroniasi CIIOCOOHOCT ITOXApHON HATpy3KH, Hrm2xr—L.
OnTryeckasi ITOTHOCTD AbIMA IIPU OOBIMHBIX YCIOBUSIX CBSI3aHA ¢ PACCTOSIHHAECM IIPEASIbHOM BUANMOCTH B JIBIMY
COOTHOIIIEHUEM

o = 2,38/u . (23)
3Ha‘-IeHI/I€ BpCMCHHM Hadajla 3BaKyalllin ’CH’3 JIEL 3,Z[aHI/II7I (COOpy}KeHI/IfI) 663 CHUCTEM OIIOBCIHICHUSA BbIUYNCIIAOT 11O
peBy.JIbTaTaM NCCICaoBaHusA IIOBCACHMA JTIOACH IIPU I102XKapaxX B 3JaHUAX KOHKPCTHOTIO HASHAYCHUS.
HpI/I HaIM4YMUMY B 3AdHUM CHCTEMBI OIIOBCIICHUA O IIOXKape 3HAYCHUC ’CH.9 [IPpUHUMAKT pPaBHBIM BpPEMEHU
CpaﬁaTbIBaHI/IH CHUCTEMBI C YUYETOM €€ HNHCPIUMOHHOCTU. HpI/I OTCYTCTBHNI HCO6XO)II/IMBIX NCXOOHBIX OAHHBIX IJI51

OIIpeIeIEHNS BpeMEHN Havajla 3BaKyallud B 3[aHUAX (COOPYXEHUX) 0€3 CUCTEM OIOBEIIEHUS BEIUYNHY Ty , CIECAYET
IpUHUMATh paBHO# 0,5 MUH — 71 3Taxa Ioxapa U 2 MUH — JUISI BBIIIEIeXKAIX STaXeH.
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Ecmu MecToM BOSHUKHOBEHMS IOXapa SBISIETCS 3aIbHOE MOMEINEHKE, TJe M0Xap MOXeT ObITh OOHapyXeH
OTHOBPEMEHHO BCEMU HAXOIAIIMMUCS B HEM JIIObMH, TO T, , JIONYCKAeTCsA IPUHUMATEL PaBHBIM HYIIIO. B aTOM ciyuae
BEPOATHOCTD (P, ;) BBMUCISIOT IO 3aBUCHMOCTH

P

_ 0,999, ecmu % S hug s
3.0

: 2%
0, CCTU £,> Iy ; (24)
e /. — HEOBXOMMMOE BpeMsI SBAKyaLli U3 3aTbHBIX IOMEIICHHIA.
HO

IIpuMedaH u e. 3MaHUIMU (COOPYXEHHUSIMHU) O€3 CUCTEM OMOBEIIEHUS CIATAIOT Te 3TAHUS (COOPYKEHMUST),
BO3HUKHOBEHUE MIOXapa BHYTPY KOTOPBIX MOXET OBITh 3aMEUYeHO ONHOBPEMEHHO BCEMM HAXOASAIMMUCS TaM JTIOAbMM.

Pacuer /5 npousBoanTCs Ul HAMOOJIEE ONIACHOTO BApMaHTa Pa3sBUTHS ITOXAapa, XapaKTepU3yIOLIerocss HanboIb-
M TeMitoM HapactaHust O®II B paccMarpuBaeMoM TtoMelieH. CHavYala pacCIMTHIBAIOT 3HAYEHUS KPUTHYECKOM
MPOAO/DKUATEILHOCTH TI03Kapa (th) 1O YCJIOBHUIO JOCTIXeHU KaxabiM 13 O®II npeiebHO TONYCTUMBIX 3HAYEHUI B
30HE NpeObIBaHNA oAeh (padodeil 30He):

110 TIOBBIIIEHHOI TeMITepaType

1/n
70 - ¢ 353C, -V
o= B0 , B=—-2L—| (25)
kp =14 273+1))z (I-¢nQ
110 IIOTEPEC BUIVMOCTU
-1 I/n
ns = 1B o[} _VIn(L0Sa £) , (26)
A hp BDy 2
II0 IIOHM2KCHHOMY COICPKaAaHUIO KHCJIOpOaa
-1 1/n
(O By [ 00
Kp — 2
A 8L, Q7)
7% +0,27 |z
IO KaXAOMY M3 ra3000pa3HbIX TOKCUIHBIX IIPOAYKTOB TOPECHUS
-1 1/n
B VX (28)
T.I' — = —
-] L

rae B — pasMepHBIi KOMILICKC, 3aBUCSINUIA OT TEIUIOTH CTOPAaHMSI MAaTEpUAaIa I CBOGOAHOro 00beMa IOMEIICHMS, KT
fy — HadaJlbHas TeMIlepaTypa Bo3llyXa B IoMemennu, “C;
n — TI0Ka3aTeIb CTEIICHN, YIMTHIBAIOIINHA M3MCHCHIC MACChI BRITOPAOILIEr0 MaTepyalia BO BpCMCHM;
A — pasMepHBIil TTapaMeTp, YYUTHIBAIOIMIWIA YIEIBHYI0 MAacCOBYID CKOPOCTh BBITOPAHMSI TOPIOUCTO MaTepualia U
IToImaab moxapa, Kr-¢— "
7 — Ge3pa3MepHBIi ITapaMeTp, YIMTHIBAIONINI HEPaBHOMEPHOCTD pactipenencHuss OPII nmo BeIcoTe TOMCIICHNS;
Q — HUBMIAS TEIUIOTa cropaHus Marepuana, MJbx-kr—!;
Cp — yjIeIbHAs 1300apHas TeIUIoeMKocTh raza Mx-xr— 1. K—1;
¢ — K03 (PULUEHT TEILUIONOTEPD;
N — K03(DOUITUEHT TTOTHOTHI TOPEHMUST;
V — cBOGOTHBII 06BEM TIOMETICHHS, M;
0. — KO3hDUITHEHT OTpakeHUsI TIPEIMETOB HA IIYTAX 3BaKyalllu;
E — HavyaylbHasI OCBEIIEHHOCTb, JIK;
lHp — IIpeleIbHast JAIBHOCTh BUIMMOCTH B JBIMY, M;
D, — npiMoo6pasyrommas CriocoGHOCT TOPSAIIETO MaTepuala, Hrm2xr—1;
L — ynenpHBII BBIXO TOKCHYHBIX FA30B [IPH CrOpaHuM | KT Marepuaia, KI-kr—!;
X — mpenenbHO IOTYCTUMOE COEpKAHME TOKCUYHOTO Ta3a B MOMEINEHHH, KI-M > (XCO2= 0,11 xkr-M—3; Xco =
= 1,16:1073 xr-m—3; Xy = 23-1070 xem—3);

Lo2 — YAETBHBIN PACXOJ] KACIOPOa, KI-Kr L.
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Ecnu o sHakoM jorapudma MorydaeTcst OTpUIATEILHOE YUCTO, TO JaHHbI OMIT He npeacTaBiIseT OMacHOCTH.
TlapameTp Z BBMUCISIIOT 110 (popMyIIe

h h 29)
== = <
y4 I eXp 1,4H , Ipu H < 6 M,
Iae 4 — BBICOTa paboueil 30HbBI, M;
H — BBICOTA TIOMEIICHUS, M.
OnpepensieTcss BBICOTa paboucii 30HBI
h=h_,+17-0,58, (30)

e hy, — BBICOTA ILUIOIIAIKK, Ha KOTOPOY HaXOAATCS JIOAU, HAl ITOJIOM IIOMEIIEHHS, M;

8 — PasHOCTH BBICOT 110J1a, PaBHASI HYJIO IIPY TOPHU3OHTATIHLHOM €TI0 PACIIONOXECHUU, M.

CieryeT UMeTh B BUJLY, YTO HAMOOJBIIEH OIACHOCTH IIPH ITOKape IIOABEPraloTCs IO, HaXOAImuecs Ha boee
BBICOKOI oTMeTKe. [losToMy, HallpuMep, IIpK ONpedeIeHNN HeOOXOMIMMOro BpeMeHH 3BaKyalllH JIIOJICH U3 Iaprepa
3PUTEIBHOTO 3ajla ¢ HAKJIOHHBIM IIOJIOM 3HAUeHUE A CIeAyeT HaxOAUTh, OPUEHTHUPYSICh Ha Hambojee BBHICOKO
PACIIOIOKEHHBIE PSIABI KpecelT.

ITapameTpsl A 1 1 BBIMHUCIISIOT TaK:

JUTSL CITydasi TOPeHUSI KUJIKOCTA ¢ YCTAaHOBUBILEHCS CKOPOCTBIO

A:\IIF' E h= 1’
—2_0—1.

>

TJie ¥ p— ylleJdbHasg MaccoBask CKOPOCTb BBITOPaHHS XHUIKOCTH, KI-M
JUIST KPYTOBOTO PacIIpOCTPaHEHHUSI IToXapa

A=1,05yp v*,n=3,
TIe v — IUHEeMHAS CKOPOCTh PAcIpOCTPAHEHIST IDTAMEHH, M-c—L;
I BEpTUKANBHOI WIM TOPU3OHTAIBHOII MOBEPXHOCTH TOPEHMS B BHIE HPSIMOYLOIBHMKA, OHA M3 CTOPOH
KOTOPOTO YBEIMIWBACTCS B [BYX HAIpPABICHHSX 33 CUeT PACIIPOCTPAHEHNs ILIAMEHM (HAMpHMep paclipoCTpaHeHHe
OTHS B TOPH3OHTAIFHOM HAIMPABIEHNH 10 3aHaBecy IIOC/Ie OXBATa €ro IIaMeHeM IO BCeil BBICOTE)

A=vyp-v-b, n=2,

Tae b — IepIeHIUKYISIPHBIN K HAMIPaBACHUIO ABIDKCHUS IUNIAaMCHU pa3Mep 30HBI TOPSHUS, M.

IIpu orcyrcTBHM CIIeUATbHBIX TPpeOOBaHMII 3HaueHUs o U E npuHumatorcst paBabiMu 0,3 u 50 1K cOOTBETCT-
BEHHO, a SHaucHue [, = 20 M.

HcxonHble TaHHBIC LIS IPOBEACHUS PACYETOB MOTYT OBITH B3STHI M3 CIIPABOTHOM TATEPATYPHIL.

W3 mony4yeHHBIX B pe3y/bTaTe PacueTOB 3HAYEHUH KPUTHICCKOW MPOJOIDKUTCIHHOCTH TOXapa BBIOHpaeTCs
MUHUMAJIBHOE

, 0 31
fp = min {#T, 05 1 2, 1T} G

Heobxonumoe BpeMsl 3BaKyallud JIOAEH (), MHUH, M3 PacCMaTPUBAEMOIO IIOMELIEHUS PacCYMTBIBAIOT IIO
dopMmyIte
. 0,8 lep (32)
HO T g0

IIpu pacrmomoxeHny TIOAEH Ha pasAMYHBIX TI0 BBICOTE IDIOMIANKAX HEOOXOIMMOE BpeMs dBaKyallul CIeayeT
OIIPEIEISITh IS KaXKION TUTOIIa K.

CBOOOIHEBI 0OBEM ITOMEIIEHUSI COOTBETCTBYET PA3HOCTH MEXKITy TCOMETPIIECKIM 00beMOM 1 0GBEMOM 000pY-
JIOBAHUS WM TIpeIMETOB, HAXOMSIIMXCS BHYTpU. Eciam paccumTaTh CBOOOAHBIN 0OBEM HEBO3MOXKHO, JOITYCKAETCS
[IPUHIMATH €ro paBHBIM 80 % TeOMETPUUECKOro 00beMa.

IIpy HamIIUK B 37aHUM HE3aIBIMISEMBIX JIECTHUYHBIX KIETOK, BEPOSITHOCTE Q) IS Mmojell, HAXONSIINXCS B
TIOMEIEHUSX, PACIIONOKECHHBIX BBINIE 3TaXa 10Xapa, BEUUCISIOT II0 GopMyre

Q = Qn(l_Pn,3)5 (33)
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2.6. BeposiTHOCTh »BaKyalliy JIIOICH P, O HAapyXHBIM 3BaKyallIOHHBIM JECTHULAM U APYTMMH IyTSIMU
9BaKyaluu npuHUMaT paBHOH 0,05 — B xunblx 3naHusx; 0,03 — B OCTaIBHBIX NIpKU HaMWuum Takux myteit; 0,001 —
P UX OTCYTCTBHM.

2.7. BeposrHOCTb 3QeKTUBHOTO cpabaThiBaHUA IIPOTUBOIIOKAPHOM 3alUThI P, , BBIYUCISIOT 110 QOpMyITe

" (34)
P.=1 _il—-Il(l -R;),
e # — YUCIO TEXHUYECKUX PeIIeHNU TTPOTUBOIIOXAPHOM 3alllUThl B 3MaHUN,
R; — BeposTHOCTD 3G (HEKTUBHOTO cpadaThIBAHUS i-TO TEXHUYECKOTO PEIIEHU.

2.8. JIns sKCIUTyaTHpyeMBbIX 3MaHUN (COOpYyXeHUit) BepossTHOCTH BosaeticTBuss ODII Ha momeit momycKaeTcst

[IPOBEPSITH OKOHYATENBHO C UCIIOJIB30BAHUEM CTAaTUCTUYECKUX JAaHHBIX 110 (hopmyte

ot M @)
3=T N,

e # — KodGhGUITUEHT, YUUTHIBAIOIIUN TTOCTPaIaBIINX JIIOAEH;
T — paccMaTpUBaeMbIii [IEPUOJ] SKCILTyaTalluy OAHOTUIIHBIX 3[aHUM (COOPYXEHU), TOx;
M, — 4mCIo XepTB [OXapa B pacCMaTPUBAaeMOl IPYIIIe 3aHU (COOPYKEHUH) 3a IIEPUOL;
N, — obriee 4nCo ToAei, HAXOAAIMXCS B 3IaHUSX (COOPYKECHUSX).

OIHOTUIIHBIMH CUUTAIOT 3/IaHUS (COOPYXEHUS) C ONMHAKOBOM KaTeropuel IoxXapHoH OllacCHOCTH, OIUHAKOBOTO
(GYHKIIMOHATBHOTO HA3HAYEHUS U ¢ OJIU3KUMY OCHOBHBIMU IIapaMeTpaMU: T€OMETPUIECCKIMU pasMepaMu, KOHCTPYK-
TUBHBIMU XapaKTEPUCTUKAMU, KOJIMYECTBOM TOPIOYEl HArpy3Ky, BMECTUMOCTBIO (UUCIOM JIOACH B 3AaHUM), MIPOU3-
BOACTBEHHBIMU MOIITHOCTSIMU.

3. Onenka ypoBHs oOecnedyenns1 0€30MaCHOCTH JIOAEH

3.1. Ina [poeKTHPYeMBIX 3[0aHUii (COOPYXeHMit) BEPOATHOCTh NMEPBOHAYaIbHO OLleHHMBalT mo (3) mpu P,
paBHo Hymo. Eciu 1ipu 5ToM BBITOTHSCTCS yenoBue O, < O F, To 6e30MacHOCTD JTIOAeH B 3NaHUMX (COOPYKEHUSAX)

obecrieueHa Ha TpeOyeMOM YPOBHE CUCTEMOM TIpeAOTBpallieHs moxapa. Eciii 3To ycioBUe He BBITIONHSETCS, TO pacyeT
BeposaTHoCTH B3anmMozeictsus OM@II na moneit @, ceyeT NPou3BOAUTD IO PaCYETHBIM 3aBUCUMOCTSIM, TIPUBENEHHBIM
B pasm. 2.

3.2. Hormyckaercs ypoBeHb oOeclieueHUs Oe30IacHOCTH JIoAeii B 3MaHMSIX (COOPY:KEHHSX) OLIEHHUBATh IIO
BEPOATHOCTU (), B OIHOM MIIM HECKONBKHMX IOMELIECHUSIX, Haubolee YIAaJIeHHBIX OT BBIXOJOB B 0€30MacHYI0 30HY
(HampuMep BEpXHUE 3TaXU MHOTO3TAXXHBIX 3JIAHMIMA).

IIPHTIOXEHHE 3
O6s3amenvroe

METO/J ONPEAEJNEHUS BEPOATHOCTH BOSHUKHOBEHMS ITOZKAPA
(B3PbIBA) B ITOZKAPOB3PBIBOOIIACHOM OBBEKTE

Hacrosiuii MeTox ycTaHaBIMBAET TMOPSIOK pacieTa BEpOSITHOCTA BOSHUKHOBEHUS ITOXapa (B3pbIBa) B OOBEKTE
W U3JeNH.

1. Cymmoctb MeTOAA

1.1. BeposSITHOCTh BOBHUKHOBEHUS 1OXapa (B3pbhIBa) B TIOXAPOB3PHIBOOIIACHOM OOBEKTE OTIPE/ICIISIIOT Ha STATax
€ro MPOeKTUPOBAHUS, CTPOUTEILCTBA U IKCILTYaTAIN.

1.2. Jlnd pacyeTa BepOsSITHOCTH BOSHMKHOBCHUSA MOXapa (B3pbIBa) HA JICHCTBYIONIMX WIN CTPOSIIUAXCS OOBEKTaX
HE0OXOAMMO pacIioNaraTh CTaTUCTUICCKIMU JAHHBIMA O BPEMEHH CYIIECTBOBAHUS PA3IMIHBIX IIOXAPOB3PHIBOOIIACHBIX
coObITHIi. BepoSITHOCTh BO3HHKHOBCHMS IOXapa (B3pbIBa) B IMPOCKTUPYEMBIX OOBEKTAX OIPEACISIOT HAa OCHOBE
ToKa3aTejiell HaeXXHOCTH JIEMEHTOB O0BEKTa, TO3BOJISIONKAX PACCIATHIBATH BEPOATHOCTD TIPOU3BOJICTBEHHOTO 060-
PYIOBaHUs, CUCTEM KOHTPOJS M YIIPABJICHUS, 4 TAKXE APYTUX YCTPOUCTB, COCTABIAIOIMX OOBEKT, KOTOPHIE TIPUBOJISIT
K peali3allii pa3IMYHBIX TOXapOB3PHIBOOTIACHBIX COOBITHIA.

IToa moxapoB3pBIBOONIACHBIMU TIOHUMAIOT COOBITHSI, peaTru3arids KOTOPhIX IPUBOUT K 0OPa30BaHUIO TOPIOUCH
cpejibl ¥ TIOSIBIEHUIO0 UCTOTHHKA 3aKUTAHUS.

1.3. YncneHHbIe 3HAYCHUSI HEOOXOMMUMBIX JIUIST pacYeTOB BEPOSITHOCTH BO3HUKHOBEHMS TOXapa (B3pbIBa) MOKa-
3areieil HaleXHOCTH pPasIMIHbIX TEXHOJOTHIECCKUX allllapaToB, CUCTEM YIpaBlIeHUs, KOHTPOJIS, CBSI3H U TOMY
[IOJIOOHBIX, MCIOB3yeMbIX MPH IIPOCKTUPOBAHUM OOBEKTA, WM WCXOAHBIC JIAHHBIE JUIS WX pacueTa BHIOMPAIOT B
cootBerctBuM ¢ T'OCT 2.106, I'OCT 2.118, T'OCT 2.119, I'OCT 2.120, I'OCT 15.001*, 13 HOpMATUBHO-TEXHAICCKOMN

* B Poccuiickoit ®enepanyu neiictsyer TOCT P 15.201—2000.
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JIOKYMEHTAIlN{, CTAaHIapTOB M IIaCIIOPTOB Ha 3IEMCHTHL 00bekTa. HeoOXxomuMplie CBeIcHUSI MOTYT OBITh ITOJIY4YEHBI B
pesynpTaTe coopa 1 00pabOTKM CTAaTUCTUICCKUX JAaHHBIX 00 OTKa3ax aHAIU3HUPYeMBbIX SIEMCHTOB B YCIIOBUSX KCILTY-
aTalu.

CO60p HEOOXOAMMBIX CTATUCTAYCCKUX JJAHHBIX IIPOBOIST IO CANHOM IIPOTPAMME, BXOJISIICIH B COCTAB HACTOSAILIETO
MeToja.

1.4. TloxapoB3pbIBOOIACHOCTh JIOOOTO OOBEKTA OIPEACIICTCS IT0XKAPOB3PBIBOOIIACHOCTHI0 €TI0 COCTABHBIX
yacTrei (TEXHOIOTHYECKWX allIapaToB, YCTAHOBOK, TOMENICHWI). BepoaTHOCTh BOZHUKHOBCHUS IoXapa (B3pbIBa) B
o0bekTe B TeueHue rojga Q (I13) BEMUCIIIOT 110 GopMyIe

QUI3)=1 —ﬁl [1-Q,JIm)], (36)

rae Q; (111) — BepOATHOCTb BO3HUKHOBEHMSI 110XKapa B i-M IIOMEIIEHUH O0beKTa B TeUECHUE rOJa;
1 — KOJIMYECTBO ITOMEIMCHUI B OOBEKTE.

1.5. Bo3HukHOBeHHe TMoOXapa (B3pbIBa) B JMOOOM W3 IOMemcHUil ob6bekTa (coObiTe ITIT) obycmoBmeno
BO3HUKHOBEHHEM T0Xapa (B3pbIBa) WIN B OTHOM M3 TCXHOJOTMICCKUX AIINapaTOB, HAXOMAIIMXCS B 3TOM ITOMETICHUN
(coonrrue IITA ), WM HETIOCPEACTBEHHO B 00BbeMe UCCIIEAyeMOTO IoMelleHus (cobsitre I110;). Beposatnocts Q; (M111)
BBIUUCISIIOT T10 d)opMyJIe

m 37
0, = 1-|11 [1-G,TTA)]}-11 - 0, IO, GD
]:

rie Qj (I/ITA) — BepOSITHOCTb BOBHHKHOBCHHS ITOXAPA B j-M TCXHOJNIOTHMYECKOM almapare i-ro NoMelle HAS B TEICHUE
rozaa;

Q; (II0) — BepOATHOCTb BOSHUKHOBEHMSI 1I0Xapa B 00beMe i-rO TIOMELIEHUS B TeUeHHe roja;

m — KOIWYECTBO TEXHOJOTMICCKMX aIlllapaToB B i-M ITOMEIIEHUN.

1.6. BosHUKHOBEHME IOoXapa (B3phlBa) B JMOOOM M3 TEXHOJIOTMYECKUX amnmapatoB (cobbrrume IT TA) 150101
HETIOCPENCTBEHHO B 06beMe noMeleHus (cobbitue [70,) o6ycIOBIEHO COBMECTHBIM 0Opa30BaHUEM TOPIOUCH cpe,ubI
(coburtie I'C) B paccMaTpUBaeMOM 3JIeMEHTE OOBEKTA W MOSBICHUEM B 3TOI Cpelle UCTOYHMKA 3aKUTraHus (COOBITHE
H3). BeposrHocTs (Q; ([10) nm (Q; (LITA)) BOSHUKHOBEHMSI [I0Xapa B PaCCMATPHBAEMOM 3IEMEHTE OOBCKTa paBHa
BEPOSITHOCTU 061>e111/1HeH1/1;1 (cyMMH) BCEX BO3MOXHBIX [TOIIAPHBIX [IepecedeHNIi (MMpOou3BeAeHNI) CIyIaifHBIX COOBITHIA
00pa3oBaHUS TOPIOYUX CPEIl U ITOSBICHUS UCTOUHUKOB 3aXUTaHUH

K N
QUOY=Q,[ v v-IC, n-H3 )], (38)
k=1n=1
rae K — KOJMIecTBO BUJIOB TOPIOYMX BEIIECTB;
N — KOIMIeCTBO UCTOUYHUKOB 3aKUTAHMUS
I'C, — cobbrTne obpasoBaHus k- roprodeil cpemsl;
H3, — cobbITHE MOABICHUS #-TO MCTOUHUKA 3aXKATAHUS;
M — CIIEIUAIHBIA CUMBOJ IIepecedcHUS (IIPOU3BEICHUS) COOBITHI;
U — CIeIUaIbHbBIA CUMBOJI OOBEINHEHUS (CYMMBI) COOBITHIA.
Bepositnocts (Q; ([10) nnu (Qj (IITA)) BEMHUCISIIOT 1O alIIPOKCUMUPYIONICi dopMyie

K N
Q,UI0)=1-11 I -[1-Q;-(IC,)  Q,H3,/IC,], (39)
k=1n=1
e Q; (I'C}) — BEpOATHOCTD TIOABJIEHUSA B i-M 3JleMeHTe 00beKTa k-ii TOpIoYeii cpelibl B TeUeHUe rofia;
Q,; (A3, /TC,) — ycIoBHasI BEPOATHOCTD IOSBIIEHU B i-M 37IEMEHTE OOBEKTA #-T'O UCTOYHHUKA 3aKUTAHUS, CIIOCOOHOTO
BOCILUIAMEHUTD k-YIO0 TOPIOUYIO Cpeiy.
2. Pacyer BepoATHOCTH 00Opa30BaHHA FOPIOYEH Cpe/bl
2.1. O6pasoBanue roprodeii cpeabl (cobbrrme I'Cy) B paccMaTpuBacMOM 3JIE€MEHTe OOBEKTa OOYCIOBIECHO
COBMECTHBIM TIOSIBJICHUEM B HEM [JOCTATOYHOrO KOMMYECTBA TFOPHOYEro BEIECTBA WIH MaTepuana (coobitie I'B) u
okucmuTend (cobpithe OK) ¢ ydyeTOM MMapaMeTpOB COCTOSHUA (TeMIICpaTypbl, JaBIeHUS U T. 1.). BepoATHOCTH
obpasoBanus k-ii roproueit cpenst (Q; (I'Cy)) Mna ciaydast He3aBUCUMOCTH coObITUit B 1 OK BBIYUCISIOT TT0 dopMyIie

Q;IC,)=Q;IB))- Q;(0K,,), k=1+10 (m — 1), (40)

rae Q; (I'B)) — BepOATHOCTD MOSIBJIEHHS JOCTaTOYHOTO JUIsi 0Opa3oBaHUs roployeil cpeibl KOMUYECTBa /-T0 TOPIOYETo
BEIIIECTBA B j-M 3JIEMEHTE OO0BEKTAa B TCUCHME TOJIa;
0, (0K, ) — BepOSTHOCTb NOSABJICHUS AOCTAaTOYHOTO JUISI 00pa30BaHUsI TOPIOUEi Cpeibl KOJTMYECTBA M-TO OKUCTUTEIS
B i-M 3JIcMEHTe OOBEKTA B TEUEHUE Tofa;
k, I, m — nopsiaKoBbIe HOMEpA TOPIOYEii Cpejibl, TOPIOIETO BEIIECTBA M OKUCIUTEIS.
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2.2. TlosiBneHWe B pacCMaTPUBAEMOM 3JIEMEHTE O0BEKTa TOPIOUYECTO BEIIeCTBA k-TO BHJA SIBIISICTCS CIIEACTBUEM
peanusanuu mo6oi u3 a, upmauH. BeposrHocts Q; (I'B; ) BRMUCIIOT 110 opMyIie

Z
Q;IB,)=1-T1 [1-0;(a,)], 41
n=1

rae Q; (a,) — BEPOATHOCTD pealM3alvu 060 U3 a, IPUYKH, IPUBE/CHHBIX HIXE;
0; (a;) — BEpPOATHOCTD IIOCTOSHHOTO IIPUCYTCTBUSA B i-M 3IIEMEHTE OOBEKTA TOPIOYETro BellecTBa k-To BUJIA;
0; (ay) — BEPOATHOCTDH pasrepMETH3AIMH aIIIapaTOB WM KOMMYHUKAIMIA C TOPIOYHMM BEINECTBOM, PACIIOIOXEH-
HBIX B i-M 3JIEMEHTE OOBEKTa;
O; (a3) — BEpOSATHOCTh OOPa30BaHUS TOPIOYETO BELIECTBA B Pe3ybTaTe XMMUUECKON PEakKlUM B i-M 3IIEMEHTE
00BeKTa;
0; (a4) — BEPOSTHOCTb CHIDKEHUA KOHUEHTpaluM (urerMaTsaTopa B TOPIOYEM rase, Ilape, XWJIKOCTH WIN
a9pOB3BECH i-T0 JIEMEHTa 00BEKTa HIXKe MUHAMAIbHO JOITyCTHMOI;
0; (a5) — BEPOATHOCTb HAPYLIEHUS NEPUOANYHOCTH OYMCTKU i-r0 3leMeHTa O0OBbEeKTa OT TOPIOYHMX OTXOMIOB,
OTJIOXEHWH TIBUIH, MyXa U T. A.;
Z — KOJIMYECTBO 4, IPUYMH, XapaKTEPHBIX IJIs i-r0 0OBEKTa;
# — TIOPSIIKOBBIM HOMEP NIPUYMHEL
2.3. Ha me#CTBYIOIIUX U CTPOSIIMXCSA OGBEKTaX BeposTHOCTD (Q; (a,)) peanu3alvy B i-M 3JIEMEHTE OOBEeKTa a,,

TIPUYUHBI, IIPUBOASAIIECH K TIOSBICHUIO K-TO TOPIOYETO BEINECTBA, BHIUMCIISAIOT Ha OCHOBE CTATUCTUICCKUX HAHHBIX O
BPEMEHU CYIIECTBOBAHUS 3TON IPUIUHEL II0 hopMyIte

K m
Qi (an = ’C_ -'E ’Cj , (42)
pJj=1
e Ky — xoadduimeHT 6€30IaCHOCTH, ONPENeieHe KOTOPOro U3I0XEHO B pa3l. 4;
T — AHATU3UPYEMEIN TIEpUOA BpEMEHU, MUH;

m — KOJIMYECTBO Peanusallvil a, IPUIMHEL B /-M 3JIEMEHTE 00BEKTA 32 AHAIM3UPYEMBIil TIePUO BPEMEHH;
T, — BpeMs CYIIECTBOBAHUSA 4, IPUYMHEL OSBICHUS k-TO BHJa TOPIOYEro BellleCTBa MpH j-Ii pealnsalud B
TeUeHUEe aHaTN3UPYEMOTo IIEPUO/Ia BpeMEHY, MUH.
Ob6mue TpeGoBaHU K IIporpaMme cbopa 1 06paboTKN CTATUCTUYECKUX TAHHBIX U3IOXEHBI B pasil. 4.
2.4. B NpOeKTUPYeMBbIX 2JIeMEHTaX OOBEKTa BEPOATHOCTH (Q; (@,)) BBMUCIAIOT JUIS LEPUONA HOPMATHLHOMN
SKCILTyaTallAX 3IE€MEHTA KaK BEPOATHOCTH OTKa3a TEXHUUYECKUX YCTPOUCTB (M3Meuii), 00eCcIeunBalONIX HEBO3MOX-
HOCTb peaausalliyl a, MPUIKH, 110 (HopMyIe

Q;(a,)=1-P(a,)=1-e*7, (43)

e P; (a,) — BepOATHOCTb 0e30TKAa3HOM PabOTHI [IPOM3BOACTBEHHOIO OOOPYIOBAHUA (M3IENHs), MCKIIOYAIOIIErO
BO3MOXHOCTD Peann3aliy 4, IpUYHHEL,
A — MHTEHCUBHOCTB OTKA30B IIPOM3BOACTBEHHOTO 000PYIOBaHMS (M3AETNS), NCKITIOTAIONIETO BO3MOXHOCTD
peanusaly a, IPUINHEI, gyl
T — obmiee BpeMst paboTel 000PYIOBaHUSA (M3IEMUS) 32 AHATU3UPYEMBIN IepUO BpeMeHH, .
2.5. JlaHHBIE O HaIEXHOCTA O0OpYHOBaHUS (M3IENUs) MPUBEICHBI B HOPMATHBHO-TEXHUICCKUX JIOKYMEHTAX,
cTaHnapTax 1 nacrnoprax. MTHTEHCHBHOCTh OTKAa30B JIEMEHTOR, MPUOOPOB U aIllIapaToB IIPUBEICHA B pasil. 5.
2.6. IIpu OTCYTCTBMHU CBEIAECHUI O IIapaMmeTpax HaAeXHOCTH aHATIU3UPYeMOro O0OpYyIOBaHUS (M3HEINs), HOC-
JIeTHUE OTIPEAEIAIOT PACYETHBIM IIyTeM Ha OCHOBE CTATUCTUYECCKUX TAHHBIX 00 OTKA3aX 3TOT0 000pYIOBaHUS (M3eHS).
2.7. TlosiBmeHUE B i-M 3JIEMEHTE 00BEKTa k-TO BUAA OKUCIUTEIS SBJISICTCSI CICACTBHEM peai3alii K00 U3
b, ipryuH.
Beposarnocts (Q; (OK})) BEUUCIAIOT IO Gopmyite

Z
Q,(0K)=1-T1 [1-0;(b,)1, (44)
n=1
e Q; (b,) — BEPOATHOCTD PeaNTU3aLUy 000K U3 b, IPUYMH, IIPUBEICHHbIX HILKE,
Q; (b)) — BEpPOATHOCTH TOTO, YTO KOHIEHTPAlMsl OKHCIMUTENA, II0JaBaeMOTO B CMECh I-IO 3JeMEHTa OOBEKTa,
OOJIBIIE NOIIYCTUMOM 10 TOPIOUECTH
Q; (b,) — BepOATHOCTD IOACOCA OKUCINTEIS B i-i 5]IEMEHT C TOPIOYMM BEIECTBOM;
Q; (b3) — BepOATHOCTD IIOCTOSTHHOTO NPUCYTCTBHS OKUCIUTENS B i-M 3JIeMEHTe OOBEKTA;
O (b;) — BepOSTHOCTD BCKPBITHS /-TO IeMEHTa OOBEKTa C TOPIOUNM BEIIECTBOM O€3 IIpeBapuTeIbHOTO IIpoMa-
puBaHUS (IIPOLYBKU MHEPTHBIM Ta30M);
Z — KOJIMYECTBO b, IPUIMH, XapaKTEPHBIX [UIS i-TO 3JIEMEHTA O0BEKTA;
1 — TIOPSIIKOBEIN HOMEp TIPUYMHBIL.
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2.8. Bepoarnocru (Q; (b,)) peamusannuu coObITHIA, 00yCIaBIMBAIOIMX BO3MOXHOCTb MOSIBICHUST OKUCIUTEIS
k-TO BUIA B OMACHOM KOJIWMYECTBE, BRMUCIAIOT JJI IIPOEKTUPYEMBIX SIIEMEHTOB 110 (hopMyie (43), a IS CTPOSIIUXCST
U JEHCTBYIOIIMX 3JIEMEHTOB 110 opmyie (42).

2.9. BeposarHocts (Q; (b)) moAcoca OKMCIUTENA B alllIapaT ¢ TOPIOYMM BEINECTBOM BHIYHCIIAIOT KAaK BEPOATHOCTD
COBMECTHOM pean3alluy IByX COOBITHI: HAXOXAeHHUS allapara Mojl pa3pexXeHreM (CoObITHE S)) U pasrepMeTH3aI[IK
anmnapara (cobsITue S,) mo Gopmyie

Q; (b)) = 0, (5D - 0; (Sy). (45)

2.10. BeposrHoctb (Q; (S])) HAXOXIEHNUA i-TO 2JIEMEHTA OOBEKTA IIOJI Pa3PEXEHUEM B OOIIEM CIIy4ae BHIIUCISIOT
o dopmyne (42), IPUHUMAIOT PABHON eAUHUIIE, €CIM 3IEMEHT BO BpeMsi paboThl HAXOAUTCA TOJI Pa3peXeHUEM, 1
0,5, ecmu 3eMEHT ¢ PaBHOI MEPUOANYHOCTBIO HAXOAUTCS MO pa3peXeHUEM W JaBICHUCM.

2.11. Beposarnocts (Q; (S,)) pasrepMeTH3allMU /-TO 3JIEMEHTA HA Pa3HbIX CTAJUsAX €r0 pa3spabOTKM M IKCILTya-
TalK BEIYUCIAIOT 110 dhopMyie (42 u 43).

2.12. TIpu pacdere BepOATHOCTH 00Pa30BaHUSA B IPOEKTHPYEMOM 2lIeMEHTe oObeKTa roproyeii cpeast (Q; (I'0)),
HapyIIeHUST PeXUMHOTO XapaKTepa He YUMTHIBAOT.

2.13. TIpu HeoO6XOAMMOCTH YYMUTHIBAIOT U MHBIE COOBITHUS, IIPUBOJISAIIME K OOPAa3OBAHUIO TOPIOUCH Cpebl.

3. PacueT BepOSTHOCTH MOABJICHHA UCTOYHUKA 3AKHTAHHA (HHHIMHMPOBAHASA B3pPHIBA)

3.1. ITosiBiICHMWE K-TO MCTOYHHKA 3aXUTAHUA (MHUIMHPOBAHUS B3PHIBA) B aHAMM3UPYCMOM 3JIEMEHTe OOBeKTa
(coberTue H3,) 0OYCIOBIEHO NMOSABICHUEM B HEM H-TO SHEPTETMYECKOTO (TEILIOBOrO) MCTOYHMKa (cobbitue TH,) ¢
IIapaMeTpaMu, JOCTATOYHBIMU JUISI BOCIIAMEHeHUS k-ii ropiodeii cpeanl (coonrtue B, k) Beposaraocts (Q; (3, /T Cp
TIOSIBJICHVSI #-T0 MUCTOYHHKA 3aXKHUTAHUS B i-M 3JIeMEeHTe 0OBEeKTa BRIYUCIIIOT IO (bopMyJIe

Q; (A3, /IC;) = Q,(TH,) - Q; (B}F), (46)
rme Q; (TH, ) — BepOATHOCTD IIOABJIEHHA B i-M 3JIEMEHTE 00BEKTa B TeYEHHE IOJIa 1-TO S3HEPTETHYECKOTO (TEILIOBOTO)
HMCTOYHHKA;
o, (Bnk) — YCJIOBHAsl BepOSITHOCTh TOTO, YTO BOCILIAMEHSIONIAS CIIOCOOHOCTD MOSBUBIIETOCS B i-M 3JIEMCHTE
00beKTa H-TO SHEPreTUYeCKOoro (TeIUIOBOrO) MCTOYHMKA AOCTATOYHA JJISL 3aXUTaHUS K- Toprodeii
Cpelibl, HAXOASIIEIHCS B 5TOM 3JIeMEHTe.

3.1.1. Paspsin atMochepHOro 31eKTpUUeCTBAa B aHATU3UPYEMOM 3IeMeHTe OOBeKTa BO3MOXEH WIM IIPH IIopa-
XeHNU 06beKTa MOIHMEH (cobbTie C)), WIK IIPH BTOPMYHOM €€ BO3eiicTBIM (cobbiTie C,), WM IIPH 3aHOCE B HETO
BBICOKOT'O ITOTeHIMaNna (cobsrtue Cs).

Beposatnocts (Q; (TH,)) pa3psna arMOCHEPHOTO 3IEKTPUIECTBA B i-M 3IIEMEHTE 0OBbEKTA BEMUCIIAIOT 10 (popMyIte

3
Q,(TH,)=1-T1 [1-0,;(C,)], “7)
n=1

e Q; (C,) — BepoATHOCTD peanmmsanu mo6oii uz C, , IpUIUH, IPUBEACHHBIX HILKE;

0; (C]) — BEpOSITHOCTD TIOPAaXEHMS i-TO 3IEMEHTA OOLEKTA MOIHUEN B TEIEHUE TO/Ia;

0; (C;) — BEpPOSITHOCTH BTOPUMHOTO BO3JACHCTBUSI MOJIHAM Ha i-3IEMEHT OOBEKTa B TeYEHHE rOa;

0; (C3) — BepOSITHOCTD 3aHOCA B i-i 3IEMEHT OOBbEKTAa BEICOKOTO IIOTEHIMANA B TEYCHHUE rOa;

1 — TIOPSIIKOBBIA HOMEP ITPUIHHBI.
3.1.2. TlopaxeHue i-To 35IeMeHTa O0BEKTa MOJIHUCHA BO3MOXHO TP COBMECTHOI peann3aliii JBYyX COOBITHM —

IIPSMOrO yJapa MOJHUHK (COOBITHE #,) M OTCYTCTBUSI HEMCIIPABHOCTH, HENPABUIBHOTO KOHCTPYKTUBHOTO MCIIOIHEHUS
WM OTKa3a MOJHUEOTBOIA (coburrue ¢). BeposarHocts (Q; (C})) BHIMUCIIIOT 1O GopMyile

0, (Cp=0;(t) - O (1, (48)
e O; (1) — BEPOSATHOCTb OTCYTCTBMS HEMCIIPABHOCTH, HENPABWILHOIO KOHCTPYKTUBHOTO UCIIONHEHUS WK OTKA3a
MOJIHUEOTBO/IA, 3aIUINAIONIETO i-ii JIeMEHT OOBEKTa;
Q; () — BEPOSTHOCTD IPSIMOTO yAlapa MOJIHUM B i-i 3IEMEHT 00beKTa B Te4EHHUE Tofia.

3.1.3. BeposrHocts (Q; (1)) IpsAMOro yaapa MOJIHHMK B OOBEKT BBIYUCIIAIOT IO GopMyIie
Q(tz)—l—e yMp, (49)

e Ny.M — YUCIO TIPSIMBIX YIapOB MOJHUU B OOBEKT 3a TOJ;
T, — TIPOAOKATEIHLHOCTD eproAa HabMOAeHUsI, TO]I.
J11s1 0OBEKTOB IIPSIMOYTOIBHOI (POPMBI

w=(S+6 H) - (L+6H) n, 107°. (50)

JLIst KpyIabIX OOBEKTOB
= QR+ 6H)? - n, - 1075, 61))
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rme S — mImHa 00BbeKTa, M;
L — mmpuHa o0beKTa, M;
H — Haubompinas BeICOTA OOBEKTA, M;
R — pagnyc o6bekTa, M;

#, — CPEIHEE UKCIIO YIAPOB MOTHUU Ha | kM2

3eMHOM MMOBEPXHOCTHU BBIOUPAIOT U3 TadI. 3.

y
Tadbnuma 3
IIpopomkuTenbHOCTh TPO3OBOH 20—40 40—60 60—80 80—100 u
IeaTeIbHOCTH 34 TOH, 4 oonee
CpejtHee YICIIO YIapoB MOJHUY B TOI Ha 1 KM? 3 6 9 12

3.1.4. BeposrHoctb (Q; (#)) IPMHUMAIOT PABHOW €IMHUIE B CIlydae OTCYICTBUS MOIHUE3AINUTHL Ha OOBEKTE
I HATMIUS OMIMOOK MPU €€ IIPOSKTUPOBAHUN U M3TOTOBIEHUN.

BrIBOI 0 COOTBETCTBUM OCHOBHBIX [IAPaMETPOB MOJTHHUEOTBOA TPEOOBAHUSM, IIPEBSIBISIEMBIM K MOJHUE3AIUNTE
00beKkTOB 1, 2 1 3-11 KaTeropuii, Jeaar0T HA OCHOBAHUHU PE3YJIbTATOB IIPOBEPOYHOIO pacuera U JAeTaJIbHOTO 0bcCieno-
BaHUSI MOJTHUEOTBOJA. OCHOBHBIE TPeOOBAHUS K MOJTHUEOTBOIaM 00BeKTOB 1, 2 1 3-11 kareropuii ipuseneHsl B CH-305.
IIpy HaMM4IMK MOJHUE3ALIUTEL BEPOATHOCTD (Q; (¢1)) BBIMUCIIOT 110 HOpMYyITe

Kg m
Q,(tp=—""2% Tj+(l_B)s (52)
Y j=1
e Ky — Ko3(QuImeHT 6e30IaCHOCTH, ONPEIETIEHIE KOTOPOrO M3I0XEHO B pasil. 4;
Ty — aHAIM3UPYEMBIi TIEPHUO BpeMEHY, MUH;

T.— BPEMS CYHICCTBOBAHUA HCUCIIPABHOCTU MOJHHUCOTBOOA IIPH ]—fI €€ pfanmmnsany B TCUCHUE roga, MUH;

m — KOJIUIECTBO HEUCIIPABHBIX COCTOSHUI MOTHUE3AIUATEL;
B — BEpOATHOCTH GE30TKA3HOM PabOTHI MOJTHUE3AIINTEL
(B = 0,995 mpy HaTMUIMU MOMHHUE3aIMUTH Tuia A 1 B = 0,95 npu HaTUIUK MOMHUEIAIIUTH THIA B).

J7IsT TPOEKTUPYEMBIX OOBEKTOB BEPOSITHOCTD OIIMOKY IIPY IIPOSKTUPOBAHUN MOJIHUE3AIUTEL HE PACCUMTHIBAIOT.

ITpu pacuere Q, (4) CYLIECTBYIOLIEH MOIHHUE3AINUTEI HAPYIIEHIE IIEPUOANYHOCTH IIPOBEPKU CONPOTUBIECHHS
3a3eMuImTeNed (OAMH pa3 B OBa L0JA) PACLICHMBAIOT KaK HAXOXIECHUE MOIHUE3ALIUTEI B HEUCIPABHOM COCTOSHUU.
BpeMst CyIiecTBOBaHHUSI 3TOW HEUCIIPABHOCTU OIPENEISIIOT KaK IIPONOIKUTEIBHOCTD IIepHoa MEXIy 3aIDIaHUPOBAH-
HbIM U GaKTUIECKIM CPOKAMU IIPOBEPKH.

3.1.5. Beposrnocts (Q; (C,)) BTOPUYHOTO BO3IEMCTBI MOJIHUU Ha OGBEKT BRIYMCIIIOT IO (hopMyIie

0, (C) =0, (1) Q; (), (33)
e Q(f;) — BEPOSITHOCTD OTKa3a 3aIUTHOTO 3a3¢MJICHM B TeUEHUE TOZA.

3.1.6. BeposTHocTb (Q; (#3)) TIpU OTCYTCTBMHU 3aIIUTHOTO 3a3¢MJIECHMSA WM MEPEMBIYEK B MECTaX COMKeHUS
METAUTNIeCKIX KOMMYHUKAIM IIPUHUMAIOT PABHOM euHuIe. BepoaTHOCTD (Q; (43)) HEMCIPABHOCTH CYIIECTBYIOMIEH
CHCTEMBI 3aIMUTHL OT BTOPUYHBIX BO3AEHCTBUN MOTHUM OIPENE/ISIIOT HA OCHOBAHMM Pe3ybTaTOB €¢ OOCICIOBAHMSA
aHAJIOTMYHO BepoaTHocTH (Q; (a,)) mo dopmyne (42).

JIJTST IPOEKTUPYEMBIX OOBEKTOB BEPOSITHOCTD OTKA3a HEMCIIPABHOCTH 3alllUTHOTO 3a3¢MJICHUS HE PacCIATHIBACT-
csI, a TIPUHUMAETCSI pPaBHOM eNMHUIIE WIX HYJII0 B 3aBUCUMOCTH OT €€ HAJINYUS B IPOEKTE.

3.1.7. BeposrHocts (Q; (C;)) 3aHOCa BBICOKOTO IIOTEHIMANA B 3alIUIIAEMBIH OOBbEKT BRIMUCISIIOT aHAJIOTHIHO
BeposiTHocTH (Q; (Cy)) 1o (53).

3.1.8. BeposrHocts Q; (%) nipu pacyete (Q; (C,)) u (Q; (C3)) BbuncisnoT 110 Gopmyite (49), npuieM 3HAYCHUS
mapameTpoB S 1 L B dopmynax (50 1 51) HeoOxonumo ypenmauTsh Ha 100 M.

3.1.9. Bmektpudeckas MCKpa (JIyra) MOXET TOSABHUTLCS B aHATU3MPYEMOM 3IeMeHTe 06bekTa (cobbite TH,) ipu
KOPOTKOM 3aMBIKaHWUH 3JIEKTPONPOBOIKM (COOBITHE &), IIPU IPOBEAECHUH 3JIEKTPOCBAPOYHBIX paboT (COOBITHE e,), I
WCKPEHUN 3JIEKTPOOOOPYIOBAHNSA, HE COOTBETCTBYIOIETO IO WCIOJHEHHWIO KAaTerOpMHM W TPYIINIEC TOPIOYCH Cpebl,
HAxXOJAIICHCA B 3TOM 3NeMeHTe (COOBITHE €3), TIPH pa3ps/iax CTaTHYeCKOTO 3IEKTPUYECTBa (COOBITHE ¢4).

BepostHocTs (Q; (TH,)) BBMUCIIOT 110 GopMyIte

Z
0;(TH,)=1- Tl [1-0;(e, )], G4
rae Q; (e,) — BEPOATHOCTH pealu3allvi 060 U3 e, IPUYMH, IPUBEJICHHBIX HITXKE,
Q; (¢;) — BEpOATHOCTD IOSBICHUS UCKP KOPOTKOTO 3aMBIKAHUS 3JIEKTPOIIPOBOIKM B i-M BIEMEHTE B TEUYCHUE
roja;
Q; (¢;) — BEPOATHOCTD IIPOBEJCHMUS SIEKTPOCBAPOYHBIX paboT B i-M 3JIeMEHTe 00bEeKTa B TEUECHHUE rOJIa;
Q; (¢3) — BEPOATHOCTb HECOOTBETCTBUSL 3IEKTPOOOOPYHOBAHUSA [-IO DJIEMEHTAa OOBEKTa KATETOPMU W IpYIIIE
roproyeii cpejibl B TEUCHUE TOMA;
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Q; (e4) — BEPOSITHOCTh BOSHWKHOBCHWSI B i-M DJIEMEHTE OOBCKTA paspsioB CTATHYSCKOrO JMEKTPUYECTBA B TEUCHHE
roja,
Z— KOJHNYECTBO e, NIPUYVH;
n — TIOPAAKOBBI HOMEpP IMPUYAHBI.
3.1.10. BepostHocts (Q; (e;)) NOSIBICHUS B i-M 3E€MEHTe OOBEKTa UCKP KOPOTKOTO 3aMbIKAHWS BBIUHCISIIOT
TOJBKO JUTSL JEHCTBYIOLINX U CTPOSIIUXCS STEMCHTOB OOBEKTOB 110 opmyIie

Qfep) = Ofvy) 0,(v) 02, (55)
rae Q; (v;) — BEPOATHOCTH BO3HUKHOBEHUSI KOPOTKOTO 3aMBIKAHUS SJIEKTPOIPOBOAKM B i-M 3JICMCHTE oObeKTa B
TE€UEHUE TOMa;
Q; (v,) — BEPOSITHOCTH TOTO, UTO 3HAUCHHUE SNEKTPUYIECKOrO TOKA B i-M 3JEMEHTE O0beKTa JEKNUT B IUATNa30He
TIOXKAPOOIIACHBIX 3HAYCHUIA,
0; (z) — BEPOSATHOCTD OTCYTCTBHS WM OTKasa allllapaToB 3aIMUTBl OT KOPOTKOTO 3aMBIKaHUS B TEUCHUE Tofa,
onpeaensgomascs 1o 1. 3.1.30.

3.1.11. BeposrHocth (Q; (v[)) KOPOTKOTO 3aMBbIKAHWSI 3IEKTPONPOBOJIKN HA CHCTBYIOIINX W CTPOSIIUXCS
06beKTaxX BRIYUCISIIOT HA OCHOBAHUU CTATHCTUYECKUX TaHHBIX 110 hopmyre (42).

3.1.12. BepositHocts (Q; (v,)) HaXOXIEHHS B3IEKTPUYECKOTO TOKA B AUAIIA30HE IIOKAPOOIACHBIX 3HAYCHUI
BBEIMUCIISIIOT 110 hOpMyTie

L -1
2741
0, (vy) = T —1.° (56)
K.3 0
rae I, , — MaKCHUMalbHOE YCTAaHOBUBIIIEECS 3HAYEHUE TOKA KOPOTKOIO 3aMBIKaHUsI B Kabele Wi TIPOBOLE;
Iy — IUTENbHO JOIYCTHMBIA TOK JUIs KaOels WK MPOBOJIa;
I, — MWHUMAaTbHOE II0KAPOOIACHOE 3HAYCHUE TOKA, IIPOTEKAIOIIETO 110 KabeIi0 Wi IIPOBO/IY;
I, — MakcuMmambHOE II0XKapOOIaCHOE 3HAUEHME TOKa, IPOTEKAKINEro 1o Kabenmw; ecnu [) Gombme I ;, To

npuHuMawt I, = I ..

3HavueHus TokoB /| u I, onpenensor skcuepuMeHTabHO. [t kabeseil ¥ MPOBOAOB € MOJMBUHIIXIOPUAHOIM
msomsmuet [; = 2,5 I, a sHaueHue I, = 21 I, u 18 Iy u1a Kabesst ¥ IpoBOJa COOTBETCTBEHHO. B OTCYTCTBIE TaHHBIX
no I; u I, sepositHoCTh (Q; (v,)) IPUHKMMAIOT paBHOM 1.

3.1.13. BepositHoctb (Q; (ey)) IpoBeleHHs B i-M B3IEMEHTE O0BEKTa 3MEKTPOCBAPOYHBIX PAGOT BBIMUCISIOT
TONBKO JUISL ACHCTBYIOIINX M CTPOSIIMXCS 3IIEMEHTOB OOBEKTa HA OCHOBE CTATUCTUYECKUX NAaHHBIX 110 dopmye (42).

3.1.14. BeposarHocts (Q; (e3)) Ip¥ HENPEPHIBHOMA paboTe 2JIeKTPOOOOPYIOBAHNIS IPUHUMAIOT Ha BCEX OObeKTaX
PABHOM eIMHMULIE, €CTH NEKTPOOOOPYLOBAHNE He COOTBETCTBYET KATCTOPHH M IpYIIIe Toproyeil cMecH, wi 108 —
€CIM COOTBETCTBYET. IIpu nieproamueckoii paboTe 3JIeKTPOOOOPYIOBAHNS M €TO HECOOTBETCTBUU KAaTeTOPUHU M TpyIIIie
roproueit cpeibl BeposiTHOCTh (Q; (e3)) BBIMHUCIAIOT aHANOTMYHO BepostHocTH (Q; (a,)) mo dopmyrne (42). Ecmu
SICKTPAICCKAsT UCKPA MOSBISICTCS JIMIID IIPA BKIIOYEHHH 1 BBIKITIOUCHUAN SICKTPOOOOPYIOBAHUS, HE COOTBETCTBYIO-
TIero KaTeropuy U TPyIIITe TOpoYeil cpesibl (I /1 BKITIOYEHNUSIX U BBIKIIOYEHHUAX), TO BEPOSTHOCTD ( Q; (€3)) BHIYUCILIIOT
aHaIOrMIHO BeposATHocTu (Q; (1)) 1o dopmyrte (49). B ciydae cOOTBETCTBUA MEKTPOOOOPY/IOBAHUS TOPIOYEH CpeJie,
BBIMHUCICHHOE 110 popMyrte (49) 3HaueHME BeposITHOCTH (Q; (e3)) YMHOXAIOT Ha 10-8.

3.1.15. Beposaruoctsb (Q; (e4)) MOABICHHUS B i-M 3JIEMEHTE OOBEKTA MCKP CTATUYECKOTO NEKTPAUICCTBA BHIMUC-
JBIIOT 110 hopMyite

0eq) = Oi(X))-O(X)), (57)

e Q; (X]) — BEpOATHOCTD IOSBICHUA B i-M 3IIEMEHTE YCIOBHMA JUIST CTATUIECKOM 3MEKTPU3aAlMK B TEYEHHE ro/a;
0; (X;) — BEpPOATHOCTD HAIMYMSI HEUCIIPABHOCTHM, OTCYTCTBUS MM HEe3(M(EKTUBHOCTH CPEACTB 3alllUThL OT
CTaTUICCKOTO SICKTPUICCTBA B TCICHHC TOMIA.

3.1.16. BeposrtHocts (Q(X[)) IPUHMMAIOT PaBHON eAWHMLE, €CIU B i-M 3JEMEHTe O6BeKTa NPUMEHIIOT U
BBIOMPAIOT BEINECTBA C VACHBHBIM OOBEMHBIM 3IEKTPUYECKUM COMPOTHBICHWEM, mpeBbmaommM 109 OmM. B
ocTambHBIX ciydasx (Q; (X|)) IPMHUMAIOT PaBHON HYIIO.

3.1.17. BepostHoctb (Q; (X)) IpMHUMAIOT PaBHOMH €IMHULIE [IPU OTCYTCTBUU WIN HE3(M(DEKTUBHOCTH CPEJICTB
3aI[ATEL OT CTATHYECKOro 3nekTpudectsa. BeposTHocTs (Q; (X,)) HEUCIIPABHOCTU CPEACTB 3alUTHL B JEACTBYIOMINX
DIIEMEHTAX BBIYUCIISIOT HA OCHOBAHMH CTATUCTHYECKUX JAHHBIX aHAJIOTMIHO BepOATHOCTH (Q; (a,)) 1o hopmyie (42).

BeposrtHocTs (Q; (X5)) B IPOEKTUPYEMBIX 3EMEHTAX OOBEKTA BBIMUCISIOT AHATIOTHYHO BepoaTHOCTH (Q; (a,))
o dopMmyie (43) Ha OCHOBaHWH JAHHBIX O HAIEXKHOCTH MPOCKTHUPYEMBIX CPE/ICTB 3alllUThI OT CTAaTHYeCKOTo 3JIeKTpH-
yecTBa (HAIIPUMEP CPE/ICTB MOHU3AINK WIIA YBJIAXHEHUS BO3AyXa | T. II.).

3.1.18. ®puknuoHHbIe UCKPHI (UCKPHI yaapa W TPEHMS) MOSABISIIOTCS B aHATM3UPYEMOM 3JIEMEHTe OOBeKTa
(cobbrtie TH,) npy NIPUMEHEHUMA MCKPOOIIACHOTO MHCTPYMEHTA (COOBITHE f1), IPH Pa3pylIeHUU ABIKYLIMXCA Y3IOB
u jeraneii (cobuiTue f,), IpU NPUMEHEHNM pabouynMU oOyBH, NOAOUTON MeTAUIMIECKMMU HabOWKaMK U IBO3JIMU
(cobbITHE f3), IpU LONAJAHUKA B JABIDXYIIMECS MEXaHU3MBI [IOCTOPOHHUX MIPEAMETOB (COOBITHE f) U T. 1., IPA ylIape
KPBILIKA METAJUIMYECKOrO JI0Ka (coObIThe f3). Bepoarnocts (Q; (TH,)) BeMucIAIOT Mo (hopmyme
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Z (58)
Qi(THn):l_H [1- Ql(fn)] 5
n=1
rae Q; (f,) — BEPOATHOCTD peanu3alluyl 000 13 f, IPUYKH, IPUBEICHHbIX HIXE,
Q; (f{) — BEPOATHOCTH IIPUMEHEHUS B i-M BIEMEHTE OOBEKTa METALTMYECKOro, NUIM(OBAILHOIO W JPYTOro
HCKPOOIIACHOTO MHCTPYMEHTA B TEYECHUE TOJa;
Q; (5) — BEpOATHOCTD PaspyLIeHNs ABUXYIIMXCS Y3IOB U JeTalel i-To 37eMeHTa 00beKTa B TEYECHUE TO/1a;
Q; (f3) — BEPOATHOCTH UCIOIb30BAHUS PabOUMMU OOYBHU, [TOAOUTON METAUIMIECKUMU HAOOMKAMU W TBO3IAMM,
B i-M 3JIEMEHTE OOBEKTa B TECUECHUE TONA;
Q; (f3) — BEPOATHOCTD IIONAJAHUS B JABMXYIIAECS MEXAHU3MBI /-TO 3]IEMEHTA OOBEKTA TIOCTOPOHHMX IIPEIMETOB
B T€UEHUE TO/A;
0, (f5) — BEPOATHOCTD yhapa KPBIIKMA METAIUIMIECKOTO JII0Ka B /-M 3J€EMEHTE OOBEKTa B TEICHUE TO/1a;
1 — TIOPSIAKOBBIA HOMEP TIPUYUHBL
Z — KOJIMYECTRBO f,, IIPUYVH.

3.1.19. BepositHOCTD (Q; (f)) BBIUMCIIAIOT TOIBKO JUISL AEHCTBYIOIMX U CTPOSIIMXCH 3JIE€MEHTOB OOBEKTa Ha
OCHOBaHUM CTATUCTUYECKUX TAHHBIX aHAJIOTMYHO BeposTHocTAM (O; (a,) u (Q; (%)) no dhopmynam (42 mwm 49).

3.1.20. BepostHOCTSE (Q; (f5)) ML AEACTBYIOIINX U CTPOSIIIUXCS 3IEMEHTOB OOBEKTA BEIMUCILIIOT Ha OCHOBAHUN
CTaTUCTUYECKMX JaHHBIX aHAIOIMYHO BepostHocTH (O, (a,)) 1o Gopmyie (43).

J1s IPOEKTUPYEMBIX 3IIEMEHTOB 00BEKTa BEPOATHOCTD (Q; (f5)) BEMUCIIAIOT aHAIOTMYHO BepositHocTH (Q; (a,))
o gopmysie (43) Ha OCHOBAaHUH 1ApaMETPOB HAJIEXKHOCTU COCTABHBIX YacTEld.

3.1.21. BeposarHocts (Q; (f3)) 1 (Q; (f5)) BBMHUCIAIOT TONBKO IS JEHCTBYIONMX W CTPOSIIMXCS 3NIEMEHTOB
o6bexTa aHaIoru4Ho BepositHocTu (Q; (a,)) mo dopmyie (42).

3.1.22. BeposTtHocTs (Q; (f4) BEIMUCISAIOT /I JIEACTBYIONIMX U CTPOSIIUXCS 3IIEMEHTOB O0bEKTa Ha OCHOBAaHHUU
CTaTUCTUYECKUX JaHHBIX aHATOTMIHO BeposTHocTu (Q; (a,)) mo dopmyne (42), a A NPOSKTUPYEMBIX IEMEHTOB 10
dopmyie (43) KaK BEPOATHOCTH OTKA3a 3aIUTHBIX CPENICTB.

3.1.23. OTKpBITOE ILTaMsI 1 UCKPBI MOSBILIIOTCS B i-M 31IeMEHTE 00beKTa (cobbrtre TH,) npu peanmsany o060
13 npuanH A, BeposarHocTs (Q; (TH,)) BEMUCIAIOT 110 PopMyIIe

< (59)
Qi(THn)z -1 [1_ Qi(hn)] 5
n=1
rae Q; (h,) — BEPOATHOCTb Peannsallvi TI0G0H U3 A, IPMYUH, IPUBEICHHBIX HILKE,
Q; (h{) — BEPOSTHOCTH CXUTAHUA TOILIMBA B [Ie4aX i-TO IE€MEHTa OOBEeKTa B TeYEHUE roJa;
O; (h,) — BEPOATHOCTD IIPOBE/IEHMS Fa30CBapOYHBIX ¥ JPYTUX OTHEBBIX paboT B i-M /IleMEHTe OOBEKTA B TCUECHHE TOJ1a;
O; (h3) — BEPOATHOCTL HECOOIIONCHNS PEXUMA KypeHHS B i-M 2/IeMeHTe OOBEKTa B TEUCHUE TOJIa;
O; (h,y) — BepOATHOCTDH OTCYTCTBUS WM HEUCIIPABHOCTH MCKpPOTAacUTesIel Ha JIBUTATENSIX BHYTPEHHETO CTOPAHUSL,
PACIIONIOKEHHBIX B i-M 3JIEMEHTE 00BEKTa, B TEUCHNE TO/IA;
Q; (h5) — BEPOATHOCTDL MCIIONB30BaHMs PabOYMMH CIIMYEK, 3aXKUTAOK MU TOPENOK B i-M 3JIEMEHTE OOLEKTa B
TedeHUE TO/Ia;
Q; (hg) — BEPOSATHOCTH BHIOPOCOB HATPETOTO rasa M3 TEXHUYECKOro OOOpPYIOBaHUA B i-M BJIEMEHTE OOBEKTa B
TeUEeHUE TOMa;
7 — KONMYECTBO MTPUYUH;
1 — TIOPSIIKOBBIN HOMEDP IIPUYUHEL.
3.1.24. BeposrHocTb (Q; (h()) BOMUCIIOT AT BCEX 3JIEMCHTOB 00BEKTA 110 HopMyIre
Kg ™ (60)
Qi (h1) = ’C_ ’.Z T
p Jj=1
e Ky — xoahdunueHT 6e30MaCHOCTH, ONpe/ielleHHe KOTOPOTO U3JIOXEHO B pasll. 4;
T — aHATU3UPYEMBII IIEPUOI BPEMEHU, MUH;
m — KOIWYECTBO BKIIIOYEHU I1eYM B TeUEHHE aHAIU3HPYEMOTO IICpHOIa BPCMCHU;
T; — BpeMd paboTHI TIeun i-TO dIEMEHTA OOBEKTA MPHU j-M €€ BKIIOYEHUN B TEYCHUE aHATU3UPYEMOTO IIEPHOIA
BpEMEHU, MUH.

3.1.25. BepostitHocti (Q; (h,)), (Q; (h3)), (Q; (hy)), (Q; (hs)) 1 (Q; (hg)) BEMHUCISIOT TOIBKO JUISL JEHCTBYIONIAX
W CTPOSIIIUXCST OOBEKTOB Ha OCHOBE CTATUCTUICCKUX JAHHBIX aHAIIOTMYHO BePOATHOCTH 110 Gopmyite (60).

3.1.26. HarpeB BelnecTBa, OTACIBHBIX Y3IIOB U [TOBEPXHOCTEIH TEXHOIOIMIECKOTO 0BOPYINOBAHMS i-I'O 3JIEMEHTA
00beKTa, KOHTAKTUPYIOIIX C TOPIOYEH CPenoi, BbIlle NONMYCTHMOI TeMiepaTyphl (cobsrrue TH,) BO3MOXEH IIpH
peanmsanuu 1060l u3 K, npuunH. BeposSTHOCTS BBMUCIAIOT 110 dhopMyIie

8 (61)
Q;(TH)=1-T [1- Q;(K,)],
n=1

rme Q; (K,,) — BepOSITHOCTh peanu3alivy Jro6oii u3 K, NpU4MH, IpHBeIeHHBIX HILXC;
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O, (K{) — BEpOSITHOCTb HarpeBa [OPIOYErO BEIECTBA WM [TOBEPXHOCTU OBOPYAOBAHUS /-TO 3IEMEHTa 00BbCKTa IIpH
BOBHUKHOBEHUU IIEPETPY3KU DIEKTPOCETH, MAIIMHEL U allllapaToOB B TEUECHUE T0Ja;

Q; (K;) — BepOSITHOCTH OTKAa3a CHCTeMbI OXJIAXJICHUS allllapaTa /-ro 3JIeMeHTa 00beKTa B TEUCHUE TOfa;

0, (K3) — BepOSITHOCTH HarpeBa IIOBEPXHOCTEH 1 TOPIOYNX BELIECCTB [P BOSHUKHOBECHNH MOBBIIICHHBIX IIEPEXOIHBIX
COTIPOTURJIEHUM 3IEKTPUUECKUX COCAMHEHUN i-TO dIeMeHTa 00bEKTa B TEUCHUE TO/a;

0, (K;) — BEPOSITHOCTD MCIIONB30BAHUS SIEKTPOHArPEBATEIBHBIX IPUGOPOB B i-M 3IEMEHTE O0BEKTa B TCUCHNE TO/Ia;

Q; (K5) — BepOSITHOCTB HarpeBa IOBEPXHOCTEH 1IPU TPCHAN B ITOAIIAITHYIKAX B -M 3JIeMEHTE 00BEKTa B TCUCHUE TOJIa;

O, (Kg) — BepOsITHOCTB pasorpesa OT TPEHUsI TPAHCTIOPTHBIX JIEHT U IPUBOIHBIX PEMHCHT B /-M JIEMEHTE B TCUCHUE TOJIa;

Q; (K;) — BepOSITHOCTH HAIPEBa [TOBCPXHOCTEH MHCTPYMEHTA ¥ MATCPUATIOB IIPU 006paboTKe B i-M BIIEMEHTE OOBEKTA
B TE€UCHUE ToJa,;

0; (Kg) — BEPOSITHOCTb HAarpeBa TOPIOYUX BEINECCTB B i-M 3JIEMEHTE 00BeKTa IO OITACHBIX TeMIIEpaTyp MO YCIOBUSIM
TEXHOJIOTMYECKOTO IIpollecca B TEYEHUE TOJIa.

3.1.27. Tleperpyska SJIE€KTpUYECKMX KOMMYHMKAIM{, MalluH ¥ amnnapartoB (cobbitve K|) BO3MOXHA IIpH
HEUCIIPABHOCTY WIN HECOOTBETCTBUU AMIIAPATOB 3aTUTHL MEKTPUIECKUX CETel, a TakKe IIPU peaTnu3alvy 0ol 13
[IPUYHH V.

BepostHocTs (Q; (K[)) BEMUCIAIOT 110 (hopMmye

6
Q;Kp={1-T [1-Q0,)]1 | %@, €2)
m=
rae O; ( ¥,,) — BEPOATHOCTb Peanusallvu 1000 U3 y,, NPUINH, [IPUBEICHHBIX HIXKCE,
Q, ( y1) — BEPOSTHOCTh HECOOTBETCTBUS CEYEHUsI BJIEKTPOLPOBOIHUKOB HATPY3KE ICKTPOIPUEMHUKOB B i-M
BIEMEHTE B TEUEHUE TOJIa;
Q; ( y5) — BEPOATHOCTH MOAKTIOYEHHUS TOTIOTHUTEIBHBIX STEKTPOIIPUEMHUKOB B i-M 2JICMEHTE OGBEKTA B 3JICKTPO-
IIPOBOIKE, HE PACCUNTAHHON HA BTy HATPY3KY;
O, ( ¥3) — BEPOATHOCTb YBEIMYECHKMA MOMEHTA Ha By 3JIEKTPOJBUTATENS B i-M 3JIEMCHTE OOBEKTa B TCUCHUE TO/Ia;
Q; ( y4) — BEPOSITHOCTD MOBBIIIEHNS HAIIPSDKEHKS B CETH I-TO 31eMEHTa OOBEKTa B TCUCHUE TOMIa;
Q, ( y5) — BEPOATHOCTD OTKIKOUEHUS Pasbl (IBYx(hasHbIN pekrM pabOTHL B yCTAHOBKAX TPeX(HasHOTO TOKA) B CETH
[-TO 3JIeMeHTa 00bEKTa B TEUCHUE TO/A;
Q, ( yg) — BEPOSITHOCTD YMEHBIIEHMUS COIIPOTUBRIEHNS 3TIEKTPOIIPUEMHIKOB B /-M SJIEMCHTE OOBEKTA B TCUCHUE IO/,
Q, (2) — BEPOATHOCTb OTCYTCTBMSL HEMCIIPABHOCTM WM HECOOTBETCTBMSI AIIIAPATOB 3ALUUTHI IEKTPUIECKHUX
CHCTEM i-TO 3]IeMEHTa 00BEKTA OT IEPETPY3KN B TE€UEHUE TOJA.

3.1.28. BepositHocTu (Q; (¥1)), (Q; (), (Q; (), (Q; (¥5)), (Q; (V) BEMUCISIOT TONBKO ST ACHCTBYIOLINX 1
CTPOSIIIUXCST OOBEKTOB AHAIOTHMYHO BeposATHOCTH (Q; () no dopmyie (60).

3.1.29. BeposarHoctd (Q; (y3)) BBIYMCIAIOT IJI AEHCTBYIOMIX ¥ CTPOSIIIMXCS OOBEKTOB aHATIOTUYHO BEPOSTHOCTH
(Q; (1)) mo dopmyne (60)), a A MPOEKTUPYEMBIX OGBEKTOB aHATIOTUYHO BepositHoCcTd (Q; (a,)) 1o dopmyre (43),
KaK BEPOSITHOCTD 3aKIIMHUBAHMS MEXaHNU3MOB, ITPUBOJUMBIX B JIEHICTBHE IIECKTPOJBUTATEIIEM.

3.1.30. Beposrrocts (Q; (z)) BHMUCISIOT I AEHCTBYIONUX 3IEMEHTOB OOBEKTa aHAIOTHYHO BeposiTHOCTH (Q; (A1)
1o opmyite (60), [ULT IPOCKTUPYEMBIX JIEMEHTOB IIPH OTCYTCTBHH alllaparoB 3alAThl IPUHUMAIOT PaBHOI eTUHUIIE,
a MpY UX HATMYUK BEIMUCISIIOT AaHAIOTMYHO BeposiTHocTH (Q; (a,)) o dopmyie (43).

3.1.31. Beposraoctu (Q; (K,)) BBIYKMCIAIOT Ul MPOCKTUPYEMBIX 3JIEMEHTOB OOBEKTa aHATIOTHYHO BEPOSTHOCTH
(Q; (a,)) mo dopmyne (43) Kak BepOSTHOCTb OTKa3a yCTPOWCTB, OOECICYMBAIOINX OXJIAXJICHUE ammapara, a st
CTPOSIILIMXCS M ICHCTBYIOIINX 3JICMEHTOB aHAJIOTMYHO BeposTHocTH (Q; (k) o dopmymne (60).

3.1.32. Beposrrocts (Q; (K3)) u (Q; (Ky)) u (Q; (K¢)) BEMUCIAIOT TONBKO JUIS JICUCTBYIOIMX W CTPOSILIMXCS
OOBEKTOB aHAJIOTHIHO BeposiTHocTH (Q; (h)) Mo dopmyre (60).

3.1.33. BepoarHocts (Q; (X5)) u (Q; (K7)) BBYUCIAIOT I IPOEKTUPYEMBIX 3JIEMEHTOB 0OBEKTa aHATOTHYHO
BeposiTHocTH (0, (a,)) 1o dopMyite (43), KaK BEPOATHOCTh OTKa3a CUCTEMBI CMa3KU MEXaHU3MOB i-TO 3JIEMEHTA, a UL
CTPOSILIMXCS ¥ ACHCTBYIOMUX JIEMEHTOB aHAJIOTUYHO BeposTHOCTH (Q; () no dopmyne (60).

3.1.34. BepositHocTb (Q; (K3)) IPMHUMAIOT PaBHOI €IMHMIIE, €CIIM B COOTBETCTBUM € TEXHOJIOTHYECKOi HE0OX0Mu-
MOCTBIO IPOUCXOIUT HATPEB FOPIOYMX BEIIECTB IO OMMACHBIX TEMIIEPATyp, WM HYIO, €CIM TAKOH MPOLEcC He MPOUCXOANUT.

BepositHocTh (Q; (TH),)) NOSBIEHUSA B TOPIOYEM BEIIECTBE WM MAaTEPUAIE 09aroB 3K30TEPMUYECKOTO OKHUCTIEHIS
WK Pa3IoXeHHUs, IPUBOISAIINX K CAMOBO3TOPAaHUIO, BEUACISIIOT 110 hopMyie

3
Qi(THn)=1"H1 [I_Q,‘(mn)], (63)
n=

rae Q; (m,) — BEPOATHOCTD pealu3allii 11000 U3 M, IPUIUH, IPUBEACHHbIX HIDKE;
O; (m;) — BepOSTHOCTD NOSBJIEHHUA B i-M 3JIEMEHTE OOBEKTA OYara TEILUIOBOIO CaMOBO3TOPAHUS B TEUEHHE TO/a;
0; (my) — BEepOATHOCTD MOSIBICHNUS B [-M 3JIEMEHTE OOBEKTAa OYara XMMUIECKOTO BO3TOPAHUS B TeUEHUE IO/,
Q; (m3) — BEpOATHOCTD IOSIBJIEHUS B i-M 3/IEMEHTE OOBEKTa 0Yara MUKPOOHMONOIMYECKOrO CaMOBO3TOPAHUS B
TeUCHHE TOAA.
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3.1.35. BeposatHoCTb (Q; (1)) BBIMUCISIIOT UL BCEX 3IEMEHTOB 0OBEeKTa 10 GopMyie

Qi(ml) = Qi(Pl)'Qi(Pz); (64)
tne Q; (P;) — BEpPOATHOCTH IOABJICHUS B i-M JJICMCHTE OObeKTa B TEUCHHE rofla BEIeCTB, CKIOHHBIX K TEIJIOBOMY
CaMOBO3TOPAHUIO;
O; (P,) — BEpPOATHOCTb HarpeBa BEIIECTB, CKIOHHBIX K CAMOBO3IOPAHUIO, BbIlE Ge30I1aCHOM TeMIIepaTyphL
3.1.36. BeposTHocTs (Q; (P1)) BBIMUCISIOT JUISL BCEX 3/EMEHTOB 06beKTa 1o dopMyiam (60 wmmu 43).
3.1.37. Bepoarnocts (Q; (P,)) IPUHAMAIOT PaBHOM €IUHUILE, €CIIM TEMIlepaTypa Cpe/ibl, B KOTOPOI HaXOMUTCs
3TO BEIECTBO, BHINIC WK paBHa 0¢30IIaCHOU TeMIepaType Wid HYJO, €CIIU TeMIlepaTypa Cpelbl HUXE €e.
Be3omacHyo TeMueparypy cpebl Ijisl BEMIECTB, CKJIOHHBIX K TEIUIOBOMY CaMOBO3rOpaHuUIO (/4), °C, BBIYMCILIIOT
o popMmyite

6 = 0,7’0, (65)

I /, — TeMIIepaTypa CaMOBO3TOPaHUs BEINECTBA, BBIYUCIAeMast 110 1. 5.1.6 °C.
3.1.38. BeposTtHOCTb (Q; (/m,)) BBMUCISIOT JUISL BCEX 2IEMEHTOB 00beKTa 110 GopMyIie

Qi (mz) = Q,' (gl) 'Q,' (gz)s (66)
e Q; (g) — BEPOATHOCTD MOSABICHUS B i-M JICMCHTE 0OBEKTAa XMMUYECKH aKTHBHBIX BEIICCTB, PCATHPYIONIIX MEXITY
€000i1 ¢ BbIIeIecHACM OOJBIIOr0 KOJNAYECTBA TEIDIA, B TEYEHHE TO/a;
0, (g,) — BEPOATHOCTb KOHTAKTa XAMUECKU aKTUBHBIX BEIIECTB B TEYEHUE ro/a.

3.1.39. BepositHocTu (Q; (g7)) 1 (Q; (g5)) BEMUCISIOT aHATIOTUYHO BeposTHOCTH (Q; (A1) 1o dopmye (60), ecu
peanmn3anmns coObITHI g U g, OOYC/IOBIIEHA TEXHOIOTMIECKMME YCTOBUAMY WIH MEPONIPUATHAMU OPraHU3aIAOHHOTO
XapakTepa 1 BEIYUCIISIOT aHATOTMIHO BeposATHOCTH Q; (a,) 110 GopMyite (43), eClTi 3TH COOBITHS 3aBUCAT OT HAIEXHOCTH
obopynoBaHMSL.

3.1.40. BepositHOCT (Q; (m3)) PACCUMTHIBAIOT JUIA NIEWCTBYIOIINX U CTPOSIIUXCH OGBEKTOB aHATIOTUIHO BEPO-
sTHoctH (Q; (b)) o (bopmyne (60).

3.2. Bepo;ITHOCTL (0, (B, k)) Toro, uTo BocILIaMeHsIONIAsICS CIOCOOHOCTD MOSIBUBLIETOCS B i-M 3IEMEHTE 00BEKTA
1-TO BHEPTETUYECKOTO (TeruIOBoro) HMCTOYHWKA JIOCTATOYHA JUISL 3aXKUTAHUA K-il TOPIOYeil CpelTbl, HAXOSTIEICS B 3TOM
BIICMEHTE, OIIPEICIISICTCS SKCIICPUMEHTAIBHO WA CPaBHEHUEM MapaMeTpOB SHEPreTHYECKOTO (TEIIOBOr0) UCTOYHMKA
C COOTBETCTBYIOIIMMH ITOKA3aTeISIMA IOXApPHOI OIACHOCTH Toployeii cpeapl.

3.2.1. Ecnm maHHBIC IS OHpe,HeJIeHI/ISI (Q; (B, k}) OTCYTCTBYIOT MJTH MIX JOCTATOYHOCTD BBI3BIBAET COMHEHHUE, TO
3HaueHue BepositTHOCTH (Q; (B, k) HpI/IHI/IMEHOT paBHBIM 1.

3.2.2. BeposiTHOCTB (Q (B K)) IpUHMMAIOT PaBHOI HYIIO B CIEAYIONIHX CIYasX:

€CIM HMCTOYHUK HE cnoco6eH HarpeTh BEINecTBO BhIe 80 % 3HAYCHUSI TEMIICpaTyphl CaMOBOCILIAMEHEHISI
BEIECTBA WIK TEMIICpaTyphl CAMOBO3TOPAHUSI BEIECTBA, NMEIOIIETO CKIOHHOCTD K TEIUIOBOMY CaMOBO3TOPAHMUIO;

€CIIY BHEPTHUSI, TIepeaHHAas TSILUTOBBIM UCTOUYHNKOM TOPIOYeMY BEIIIeCTRY (IIapo-, Ta30-, MBUICBO3AYIHON CMECH )
Huxe 40 % MUHUMAIBLHON SHEPrUu 3aXXKUTaHUS,

€CIIM 32 BpeMsI OCTBIBAHNS TCIUIOBOTO MCTOYHMKA OH HE CIIOCOOCH HATpeTh TOPIOUNE BEIECTBA BHIIIC TEMIICpa-
TYPBI BOCIUIAMCHCHSI,

€CIIM BpPeMST BO3ACHCTBIS TEIZIOBOTO UCTOYHNKA MCHBIIIE CYMMBI ITEPMOIa MHAYKITAY TOPIOUCH CPebl 1 BpeMEHHU
HarpeBa JIOKaJIbHOTO 00beMa 3TOI Cpedsl OT HAYaIBHOMN TeMIIepaTyphl 10 TeMIIEpaTyphl BOCIUIAMCHCHIS.

3.3. JlaHHBIC O IIOXKAPOOIIACHBIX IIapaMeTpax MCTOYHUKOB 3aXKUTAaHWS [IPUBEACHBI B pasi. 5.

3.4. TIpu 0GOCHOBAHMM HEBO3MOXHOCTH PacueTa BEPOSITHOCTU ITOSBICHUS MCTOYHHMKA 3aXKUTAHUS B paccMar-
pUBaeMOM 3IEMEHTe OOBEKTa C YUETOM KOHKPETHBIX YCIOBHI €ro 3KCIUTyaTallud JOIYCKAeTCS BBIYUCIATH 3TOT
mmapameTp 1o hopmyie

Qi (H3) =1-e &%) s (67)

yi () T — BpeMsI paboTHI i-TO BJICMEHTA 00BbEKTa 33 aHAIM3UPYEMBIi [IEPUOJ] BpEMEHU, U;
T, .= 3,03-104E01’2 — cpemHee BpeMsi paboThI i-I'O 2JIEMEHTA OOBEKTA IO IOSIBICHUS OJHOIO MCTOYHMKA 3aKUTAHUS, U
(Ey — MUHVMMAJIbHAS SHEPTHS 3aXKUTaHUsI TOPIOYEH cpellbl i-ro 31eMeHTa 00bekTa, JIX).

3.5. TIpr HeoOXOMUMOCTH YUUTHIBAKOT ¥ MHbBIC COOBITUS, TIPUBOIAIIIE K ITOSBICHAI0 MCTOYHIKA 3a3KUTaHNS.

4. O6mue TpeGoBaHMA K OporpaMme ch6opa M 00PaGOTKHM CTATHCTHIECKHAX JAHHBIX

4.1. Tlporpammy cbopa CTaTUCTHUECKUX AAHHBIX pa3pabaTbIBAIOT [UIA ACHCTBYIOIINX, CTPOSIIUXCS U IIPOEKTH-
pyeMBIX OOBEKTOB HA OCHOBE aHAIM3a IIOXapHOM OIMACHOCTH IIOMEICHUI M TeXHOJIOTUICCKOTO 000PYIOBAHMS.

4.2. AHanu3 oXapHOW ONaCHOCTH IIPOBOIST OT/IEIBHO TI0 KaX/IOMY TEXHOJIOIMUCCKOMY allllapaTy, IOMEIIeHIIo
1 3aKAaHYUBAIOT pa3padoTKON CTPYKTYPHOH CXeMBI IIPUIMHHO-CISACTBCHHOM CBSI3M ITOXAPOB3PEIBOOTIACHBIX COOBITHIH,
HEOOXOAMMBIX W JOCTATOYHBIX JUISI BOSHUKHOBECHUS I1oXapa (B3pbIBa) B 00OBEKTe (Hajee — MOMAEIh BO3HUKHOBEHMS
roxapa). O6nuit BU CTPYKTYpHO! CXeMBI BOSHUKHOBCHUS TI0Xapa B 34aHUM ITOKA3aH HA YepT. 2.

4.3. CrarucTriecKue JaHHBIE O BPEMEHHU CYIIIECTBOBAHMUS TTOXAPOB3PBIBOOIIACHBIX COOBITUM HA JEHCTBYIOIIX
U CTPOSIIIUXCSI OOBEKTAX M BPeMEHM Ge30TKA3HOM paGOoThl Pa3IMYHbIX M3IEIUIA IPOEKTUPYEMBIX OOBEKTOB COOUPAIOT
TOJIBKO TI0 COOBITUSIM KOHEYHOT'O YPOBHSI, IIPHUBEACHHBIM Ha MOJIEIN BOSHUKHOBCHUS 110XKApa, /IS KOTOPBIX B METOIE
OTCYTCTBYIOT AaHATUTUYECKIE 3aBICUMOCTH.

n.3
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4.4. Ha ocHOBaHWH MOJICIM BO3HUKHOBCHHUS I1OXapa IO
KaXJIOMY 3JIEMECHTY 00BbeKTa paspabaTteiBator GopMbl c6opa cra-
TACTHICCKONH MHGMOPMAII O NPWIUHAX, PeaTU3aIldsl KOTOPBIX
MOXET IPUBECTH K BO3HHKHOBCHHIO TTOXapa (B3phIBa).

4.5. Crarucruaeckyro HHGOPMAIIIO, HEOOXOMUMYIO IS
pacdera ImapaMeTpoB HaICKHOCTHA PAa3IMIHbBIX W3ICINA, UCTIONb-
3yeMBIX B IIPOCKTHOM PEIICHUH, COOMPAET IIPOCKTHAS OpraHn3a-
A Ha JEUCTBYIOIMUX oOBekTax. IIpm sToM mmst HaOIogeHUS
BBIOMPAIOT M3JCIHS, PabOTAIOIMKAE B IICPUON HOPMAILHON 3KC-
IUTyaTallii U B YCJIOBHAX, MACHTHUYHBIX TEM, B KOTOPBIX OyaeT
KCIUTYaTUPOBATHCH MIPOSKTAPYEMOE H3JICIHC.

4.6. B xavecTBe MCTOYHUKOB MH(pOpMayu o paboTOCIIO-
COOHOCTH TEXHOJOTUICCKOTO O0OPYIOBaHUS MCIIOIB3YIOT:

XYpPHAJIBI CTAPIICTO MANTMHUCTA;

CTapIIero anmapaTinka;

HAYaJIbHUKA CMCHBI;

ydera npobera o0opyIoBaHNAT,

Je(eKTOB;

PEMOHTHEBIC KapThI;

eXeMeCSIHBIC (CKCKBapTAIbHBIC) TEXHIICCKIE OTYETHI;

OTYETHI PEMOHTHBIX CIIYXO0;

rpad@uK IDTAaHOBO-TIPESAYIIPEIUTCIEHBIX PEMOHTOB;

€XEMECSIIHBIC OTICTHI 00 MCITONIB30BaHNM 060pYIOBaHN,

CIIPaBOYHBIE U IMACIIOPTHBIC TAHHBIE O HAJIECXKHOCTHA PA3IMYHBIX SIIEMEHTOB.

4.7. WcroynvkaMu UHOOPMALUN O HAPYIICHIHN TPOTUBOIIOXAPHOTO PEXUMa B TOMEINEHUSX, HEUCTIPABHOCTH
CPEACTB TYNIICHUS, CBSI3U M CUTHAJIM3AIUH SBJTIOTCS:

KHUTA CIyXO0bI 00BbEKTOBOM IToxapHoit yactu MBJl CCCP;

XypHall JOIOJTHUTEILHBIX MEPOIIPUSATHIA IO OXpaHe 0OBbeKTa (IUIT 0OBEKTOB, OXPAHAECMBIX ITOXAPHOH OXpaHOIi
MBI CCCP);

XypHalI HaOMIOAEHUS 3a IIPOTUBOIIOXAPHBIM COCTOSHMEM OOBeKTa (JUISL OOBEKTOB, OXPAHSIEMBIX I10XAPHOI
oxpanoit MBIl CCCP);

XypHaJl OCMOTpPa CKJIAIOB, JIabopaTOpHii M APYTUX ITOMEIEHNH ITepe]l MX 3aKphITHEM 0 OKOHYAHUH pabOThI;

npennucanus [ocymapctBeHHOTO TIoXapHoro Hamzopa MBIl CCCP;

AKTBI I[I0XapHO-TEXHUIECKIX KOMUCCHUM O POBEPKE IIPOTUBOIIOKAPHOTO COCTOSHUS OOBEKTOB;

aKTBl O HAPYIIEHWHU IIPaBII ITOXApHOM 0e30IaCHOCTH OpraHoB I'0oCyIapCTBEHHOIO MHOXapHOro Hanzopa MBJL
CCCP.

4.8. TIpu paspaborke dhopM c6opa 1 00pabOTKM CTATUCTHYECKON MHPOPMAIINY UCIIONIB3YIOT:

HACTaBJIEHUE I10 OpraHU3aluu IpodWIaKTUIeCKO! paboThl Ha OOBEKTAaX, OXpaHSIeMBIX BOCHU3UPOBAHHOU M
npodeccroHanbHOM moxapHoii oxpansl MBJI CCCP;

ycraB ciyx0bI noxapHoi#t oxpanst MBJI CCCP;

¢opmMy, TIpUBEICHHYIO B Ta0I. 4.

13(83)

Y]

(817, 7111, (B17;) 7111,,(811,)
| |

——)—

/74 (BTA) 710;(80;)
| () [

nos

rc | "3

rg oK ™

Yepr. 2

Tadoanuma 4

AHanu3upyeMoe coObITHE TopsinKoBbiit Tara u Bpews Bpens
gﬁﬁiﬁwzﬁf (nprvHa) HOMeEp CYH_[CCTBOBaJHI/IH Oglilezgsfifﬂ
Py pean3aIn cOObITHSA VD
ro aéIeMeHTa 06 ge- cOOBITHSA | OGHAPYXCHUS | YCTpPAaHEHUS (IpUIKHEL), l_éo MICMCHTA
obBeKTa HaumvenoBanme (;?:: (mpyauHBI) | (BO3HUKHOBE- | (MCYE3HOBE- MMH OUBCKTA, MUH
HM4) TPWIWHBI | HUS) TPUIHHBI
KoMmnpec-| PaspymeHue ys3- §7) 1 01.03.84 01.03.84 5 18-10*
COp TIIEPBOTO|IOB W  JeTalel 10—35 10—40
Kackara COPHIHEBOM TPYII- 2 10.04.84 10.04.84 4
15—17 15—21
3 21.05.84 21.05.84 5
12—54 12—59
4 17.12.84 17.12.84 3
01—12 01—15

4.9. Ha ocHoBaHUM COOPAHHBIX JTaHHBIX BBMHUCIBIIOT KO3QOUIIMEHT 6e30I1acCHOCTH Ky B Cllelyrommel mociIeno-

BaTC¢JIbHOCTH.
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4.9.1. BbMUCIAIOT CpelHee BPeMsl CYyIIECTBOBAHMA II0KapOB3PHIBOOIIACHOIO COOBITUS (T)) (CpelHee BpeMs
HAXOXJIEHUS B O0TKa3e) 1o dhopmyite

5, (68)
1

TO =

3|
I

J
e T; — BPEMs CYIIECTBOBAHUS i-IO [0XAaPOB3PBIBOOTIACHOTO COOBITUSI, MUH;

m — obIIee KOMMYECTBO COOBITU (M3/1enii);

Jj — TIOPSIIKOBBIN HOMEP COOBITHIS (M3/ICTNS).

4.9.2. Toueunyo oueHKy aucnepcuu (D) CpeaHEro BpeMeHN CYIIECTBOBAHNMS [T0KAPOB3PBIBOOIIACHOTO COOBITHS
BBIMUCIIIOT 110 hopMye

1 '
- )2
D, 1]'21 (T —1)° - (69)

4.9.3. CpenHee XBaJpaTU4ECKOE OTKIOHEHWE (0. ) TOYEYHOM OIIEHKM CPENHEr0 BPEMEHM CYIIECTBOBAHMUS
0

COOBITHS — T BEIMUCIAIOT 110 opMyIre

m
o D=\ LT g2 (70)
j=1

4.9.4. W3 1aba. 5 BeIOUpAOT 3HaYeHUEe KO3 DUIIMEHTA I3 B 3aBUCUMOCTH OT 4HCIA creneHein ¢cBobobl (m—1)

IIpH TOBEPUTEIBHOM BeposiTHocTH B = 0,95.
Taoawuma 5

m—1 1 2 Or3mos Or 6 mo 10 Or 11 g0 20 20

f 12,71 4,30 3,18 2,45 2,20 2,09

4.9.5. Kosbhdpuuuenr 6esomacHocTi (K5) (K03GhOUIMEHT, YIUTHIBAIOIINYA OTKIOHEHIE 3HAYEHUS IIapaMeTpa Ty,
BBIMKCICHHOTO 110 dopMmyiie (68), OT €ro HCTUHHOTO 3HAYCHUS) BBIYMCISIIOT 13 (DOPMYJIbI

50,

Ke=1+ )
T

4.9.6. Ilpu peanuszanuyu B TEUEHME IOAA TOJIHKO OJHOIO COOBITHS KO3GM UIMEHT Ge30IIaCHOCTA IIPUHUMAIOT
PaBHBIM CIUHUIIC.

5. Omnpenenenne NoXAPOONACHBIX MAPAMETPOB TEILIOBbIX HCTOYHHKOB HHTEHCHMBHOCTH OTKA30B 3JIEMEHTOB

5. ToxapoomnmacHB ¢ MapaMeTpPH TCEHOMNIOBBX HMCTOUYHUKOB

5.1.1. Pa3zpad ammocgeproco saexmpuuecmea

51.1.1. lIpamoit ydap moaunuu

OnacHOCTB IIPSIMOTO yaapa MOTHUY 3aKTI0UYACTCS B KOHTAKTE TOPIOUCH cpedbl ¢ KaHATIOM MOIHUM, TeMIIepaTypa
B kKoTopoM jgocruraer 30000 °C mpu cuine Toka 200000 A u BpeMmeHu aeiicTBrs okoio 100 Mxc. OT mpssmoro yaapa
MOJHUN BOCIUIAMCHSIIOTCSI BCE TOPIOYME CPEIIbL.

5.1.1.2. Bmopuunoe 803deiicmeue MOAHUU

OmnacHOCTh BTOPUIHOTO BO3ACHCTBIA MOJIHUU 3aK/IIOUACTCSI B MCKPOBBIX paspsilaX, BOHUKAIOIINX B PE3yIbTaTe
WHIYKITMOHHOTO W 3JICKTPOMArHUTHOTO BO3ACUCTBUS aTMOC(HEPHOTO 3IMCKTPUICCTBA Ha IIPOMU3BOJACTBCHHOE 000PYI0-
BaHHUE, TPYOOIIPOBOABI U CTPOUTENbHBIC KOHCTPYKIIMHM. DHEPTUS UCKPOBOTO paspsiua mpesimaer 250 m/Ix 1 gocta-
TOYHA TS BOCIDIAMCHCHUS TOPIOYNX BEIECTB ¢ MUHUMATBHON SHeprueil 3axuranms no 0,25 JIx.

5.1.13. Banoc 6bicoK020 nomeHuyuaara

3aHOC BBICOKOTO TIOTCHITATA B 3MaHWC IIPOHUCXOAUT II0 METAIMUCCKIM KOMMYHUKAITASIM HE TOJIBKO IIPU MX
IIPSIMOM TIOPAXCHUW MOIHUECH, HO W IIPU PACHOIOXCHUNM KOMMYHHUKAIIUA B HEIIOCPESACTBCHHONW OIM30CTU OT
MoaHHeoTBoAa. [Ipu cobmiogeHnn 6e30MMacHBIX PACCTOSTHUN MEXIY MOMHICOTBOAAMU W KOMMYHUKAIIMSIMEA SHEPTHS
BO3MOXHBIX UCKPOBEIX pa3psaoB pocturaet sHaueHui 100 Ix u 6o1ee, TO €CTh JOCTATOYHA IS BOCIUIAMCHEHMS BCEX
TOPIOYNX BEICCTB.

5.1.2. Daexmpuueckas uckpa (dyea)

5.12.1. Tepmuueckoe delicmeue MOKOB KOPOMKO2O 3AMbKAHUSA

TemmepaTypy IpoBOIHUKA (tnp), °C, HarpeBaeMoro TOKOM KOPOTKOI'O 3aMBIKAHUSI, BEIYUCISIIOT IO popMmye

2
IK.B'R' Tx3

+ (72)
CHp My,

3

Izie f, — HayaabHas TeMIlepaTypa IpoBofHuKa, °C;
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I, — TOK KOPOTKOTO 3aMBIKaHUs, A,
R — compotuBneHne npopogHnka, Oum;
T, 3 — BPEMS KOPOTKOTO 3aMbIKaHUS, C;
CHp — TeILIOEMKOCTh 1poBojHuKa, [x-kr— 1 K—1;
My, — Macca IPOBOIHKKA, KT.

BocmurameHsieMOCTh Kabensl M IIPOBOAHUKA C M3OMSIIMEH 3aBHCHUT OT 3HAUCHUS KPaTHOCTH TOKAa KOPOTKOTO
3aMbIKaHus [, T. €. OT 3HAUYEHUsI OTHOMIEHUS [, , K JUIMTEIBHO IOIyCTUMOMY TOKY Kabess mwin uposofa. Eciau sra
KpaTHOCTH 6ombIIe 2,5, HO MeHbIIe 18 s Kademst m 21 I IpoBOAa, TO IIPOUCXOANT BOCIUIAMEHEHUE ITOJTUBUHIAI-
XITOPUIHON N3OSN,

5122. Daexmpuueckue uckpov (Kanaiu mMemaanana)

DIeKTpUUSCKIE UCKPHI (KAIUI MeTalia) o0pasyloTcs IIpU KOPOTKOM 3aMBIKAHNH 3ICKTPOIPOBOIKH, 3ICKTPO-
CBapKe W NpHU IUTABICHUM 3ICKTPOIOB BICKTPUUICCKUX JIAMII HAaKalIMBaHUSI OOIICTO Ha3HaUeHWS. Pasmep Kallelb
MeTajrla IIpU 3TOM JOCTUTAeT 3 MM (IIpU IOTOMOYHOM cBapKe — 4 MM). IIpu KOpOTKOM 3aMBIKAHWH W 3JICKTPOCBApKe
YACTHUIBI BBUIETAIOT BO BCEX HATIPABIECHUAX, U UX CKOPOCTh He mpesbimaer 10 u 4 M-c—! cootBercTBeHHO. TemmepaTypa
KalleJIb 3aBUCHUT OT BHa MeTa/Ula U paBHa TeMIlepaType IUIaBileHus. TeMIiepaTypa Kameilb allOMAHUS IIpU KOPOTKOM
3aMblKaHum gocturaeT 2500 °C, TeMiieparypa CBapOYHBIX YaCTHUIl M HUKEIEBBIX YACTUI] JaMII HaKaTUBAHUS JOCTUTAET
2100 °C. Pasmep Karemb IIpH pe3Ke MeTaula JOCTHraeT 15—26 MM, ckopocth — 1 M-c— !, temmeparypa 1500 °C.
Temnepatypa ayru npu cBapke 1 peske pgocturaet 4000 °C, mosToMy Ayra SIBIISICTCS UCTOYHUKOM 3aXKUTAHUSI BCEX
TOPIOYNX BEIICCTB.

30Ha pasmeTa YACTHIL IIPHM KOPOTKOM 3aMBIKAHWM 3aBUCHUT OT BBICOTHI PACIONOXCHWS IIPOBOAA, HAUYATBHON
CKOPOCTH IIOJICTA YACTHUII, YIJIa BhIIETA U HOCUT BEPOSITHOCTHEIN XapakTep. I1pu BeIcoTe pacmonoxeHus nposoga 10 M
BEPOSITHOCTh IIOMAJAHMUS YAcTUIl Ha paccrosHue 9 M coctaBmsger 0,06, 7 M — 0,45 u 5 m— 0,92, 1mpu BhICOTE
PACIIONIOXEHUS 3 M BEPOSITHOCTD ITOMAaJaHusT YacTUIl Ha paccrostHue 8 M cocrapmser 0,01, 6 M — 0,29 m4 M — 0,96, a
IIpA BBICOTE | M BEPOSITHOCTD pasiteta yacTuil Ha 6 M — 0,06, 5 M — 0,24, 4 m — 0,66 u 3 m — 0,99.

KomuecTBO TEILTOTHI, KOTOPOE KaIlIsl MeTallla CIIOCOOHA OTIATh roproveil cpefie IpU OCTHIBAHUM 10 TeMIlepa-
TYpBI €€ CaMOBOCIUIAMEHEHUSI, PaCCUUTHIBAIOT CICAYIOIIUM CIIOCOOOM.

CpeIHIOI0 CKOPOCTb 110JI€Ta KAIUIA MeTajula IIpU CBOOOIHOM HaieHuu (o), M-C™

w, =052 gH, (73)

1 BpMmcIAIOT IO hopMyITe

rie g = 9,81 mc~! — yckopeHHE CBOGOIHOTO HAJCHIS;
H — BbICOTA MAJeHUS, M.
O6wem xarmm metama (Vy), M3, BBIUUCIISIIOT TI0 (DOpMYITe
d3 (74)

T
V.= 6K=mﬂ4d;

e d, — IUuaMeTp Kallld, M.
Maccy kammm (m,), Kr, BBIYUCIIIIOT 110 (popMyIre

m.=V, pg, (75)

rac p — IUIOTHOCTb METallIa, KF-M_3.

B 3aBHCHMOCTH OT TIPOIOIKUTEIFHOCTH HOJIETa KAILTA BO3MOXHBI TPH €€ COCTOSIHISL: JKUAKOE, KPUCTAILTA3AIIN,
TBEpHIOe.
BpeMst miorera Kamim B paciIaBICeHHOM (CKMIKOM) COCTOSIHUHA (rp), ¢, PaCCUUTHIBAIOT IO GOopMyIIe

] :Cme-ln T -T, (76)
P S, T.,.-T,
rae C — yIeTbHAS TeIUIOEMKOCT paciliaBa Metasmta, Jx-kr— 1 K—!;

p
m, — Macca Kalllli, KT,

S, = 0,785 dK2 — IUTOIIA/Ib TOBEPXHOCTH KAIUTH, M2,
T, T, — TeMIleparypa KaIUld B Hayaje II0JIeTa U TEMIIEPATypa IUIaBIECHUS MeTa/lula COOTBETCTBEHHO, K;
T, — remneparypa oKpyxXarliei cpeanl (Bosayxa), K;
o — Koabdunuent rerwroornayn, Br, M 2K~ L
KosdhduiineHT TemnooTaaum opeaesIioT B CISAYIOIIE TOCIeI0BATEIbHOCTH:
a) BBRMUUCISIOT Ynciio PeiiHombaca IO hopMyie

(77)

rie d, — IuaMeTp Kalull M;

v =15,1-10—% — koo duimeHT KIHEMATIIECKO BI3KOCTH BO3Iyxa mpr Temieparype 20 °C, M2

—1.

3

-C
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6) BerumcIsIOT KpuTepuit Hyccensra o dopmyse

Nu = 0,62Re05; (78)

B) BBMHUCISIOT KO3GhOUIIUEHT TeIUTooTAa N 10 hopMyite
Nuh, (79)

a=—,

K
e &, = 22:1073 — xoaddurmenT TerUonpoBoaHoCTH Bosayxa, Brm— KL
Ecan t© <1, To KOHEUHYIO TEMIIEPAaTypy KaIlUld OINPEeIsIoT 110 hopmyie

p’
@S, ) (80)
—_— 1.
Cp-mK )

KOH

T :TO+(TH—TO)-eXp{—

BpeMsI moJIeTa KaIUI, B TEUEHUE KOTOPOIO IIPOMCXOINT €€ KPUCTAIIN3AINS, OIpeIessiioT mo hopmyre
e o "™ G @81)
Kp — . . _ ’
« S (T - Ty)

Vi CKp — yHeTbHas TeIUIOTa KpUCTALTM3anuy Metamta, Jx-kr—L.
ECJII/I T.<T<(T,+7T TO KOHCYHVYIO TEMIICpA’ Karuiy OIIpEeacraoT 110 (POpMYJIE
D p T Txp ) Yy Typy pMYy.

TKOH = THJ'I' (82)

Ecin ©> (T, + Ty ), TO KOHEUHYIO TEMIIEPATYPY KaILTH B TBEPIOM COCTOSIHHK OIPEACIITIOT 110 dopmyie

o- S
TK0H= T0+(Trm_ TO)-exp —m- [’C—(’Cp+’CKp)] , (83)

K K

rne C, — yIeIbHasl TEIIOeMKOCTh MeTaslia, Ixxr—1K—L

KommaectBo Terwta (W), Ix, oTnaBaeMoe KalLlelt MeTaj/Uld TBEPAOMY WM XWIKOMY TOPOYEMY MaTepuaily, Ha
KOTOPBIi OHA TIOIajia, BEYKUC/AIOT 10 hopMyie

W= VK'pK' CK'( TKOH_ Tcn)'Kﬂ (84)

tie T, — TeMIepaTypa CaMOBOCIUIAMEHEHMsI TOpOYEro MaTepuana, K;

K — xosdduriueHT, paBHBI OTHOIICHUIO TEIUId, OTIAHHOTO OpIOYeMy BELIECTBY, K SHEpPrUH, 3allacCeHHON B

Karure.

Ecmu oTCyTCTBYeT BO3MOXHOCTD olipeiefieHusT Koaddummenra K, To npuauMaior K = 1.

Bosee crporoe orpejeeHre KOHEUHON TEMIIEPaTyphl KalUld MOXET OBITh TPOBECHO MIPU YUeTe 3aBUCUMOCTH
K03 PuIMEeHTa TEIUIOOTIaYnd OT TEMIIEPATypPhl.

5123. Daexkmpuueckue 1aMNbl HAKQAUBAHUSL 00We20 HA3HAUEHUS

IToxapHast OTTaCHOCTh CBETIJIBHUKOB OOYCIIOBIIEHA BO3MOXHOCTBIO KOHTAKTa TOPIOYEH CPE/IbI C KOO0 3JIEKT-
PUYECKOM JTaMIIBI HAKAJMBAHUSI, HATPETOW BBITIE TEMIIEPATYPHI CAMOBOCILIAMEHEHUSI TOPIOUeH cpenbl. TeMiepatypa
HarpeBa KOJIOBI 3JIEKTPUIECKON TaMITOUYKW 3aBUCUT OT MOIIHOCTH JIAMIIBI, €€ Pa3MEPOB M PACHIONIOXEHHUS B IIPOCTPaH-
CTBe. 3aBUCHUMOCTh MAKCUMAGHON TeMITEPATYpPhl Ha KOJNOE TOPU3OHTAIBHO PACIIONOXCHHOMN JTAMITBI OT €€ MOIIHOCTH
1 BpEMEHHU TIPUBEICHA HA YEPT. 3.

bl cmamuyeckoeo 31eKkmpuuecme
3.1.24. Hexp p a Domo-nemna 27587

BHepruto uckpsl (W), X, CllocOOHOH BOSHUKHYTD I10/1 AEACTBIEM 550
HATIPSTKEHUS MEXTY IUTACTITHOM M KAKUM-TTHO0 3236 MIICHHBIM IIPEIMETOM, 500
BBIYUCIISIIOT 110 3aIIaCeHHOM KOHJIEHCATOPOM SHEPTUH M3 (HOPMYITEL 450
W,=05CU?, 85
°. 750
rae C — eMKOCTh KoHIgHcaTopa, @; g
U — HanpsckeHne, B. 2 300
PasHOCTh MOTEHIIMAIOB MEXAY 3apsKEHHBIM TEIOM M 3¢MIICH M3- S 20
MEPSIIOT JIEKTPOMETPAMHU B PEATIbHBIX YCIIOBUSAX IMPOU3BOJICTRA. 2 o
Ecm W, 20,4 W, , ., (W, ,; — MUHUMAIbHAs SHEPIU 3aXKUTaHUSI é /50
Cpelbl), TO UCKPY CTATMUECKOTO SIEKTPUYECTBA PACCMATPHUBAIOT KaK WC- 1 2587
TOYHUK 3aKUTaHMA. 00 M
PeanbHy0 OMMAcHOCTH TIPEACTABISAET «KOHTAKTHAS» DICKTPU3AIUS 50
JIIONIEH, paGoTAIOIINX C ABVIXYIIIUMUCS AN3IEKTPUUECKAMA MATCPUATAMH. IR T I I
IIpu CONMPUKOCHOBEHUH YEIOBEKA € 3a3eMJIEHHBIM MPEIMETOM BO3HHUKAIOT 4 6 1z 8 W % 2
HUCKpPHI ¢ 3Heprueit ot 2,5 no 7,5 mIx. 3aBUCUMOCTb SHEPTUA IICKTPU- Bperms, mun

YeCKOTo pa3psiaa ¢ Tejla YeJloBeKa U OT ITOTeHIHajia 3apsJIoB CTATUIECKOTO
SIEeKTpUYECTBA ITOKa3aHa Ha 4epT. 4. Yepr. 3
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rg < 5.1.3. Mexanuuecxue (@puxuuonnsie) uckput (Uckpsi om yoapa u mpenus)
S PasMepbl UCKp yaapa U TPCHUSI, KOTOPBIC MIPCACTABISIOT COBOM pacKaleH-
S HYIO 10 CBCUCHMS YACTUUKY METa/UIa MM KaMHsl, 0ObIYHO He IPEBbIAIoT 0,5 MM,
NE a UX TeMIlepaTypa HaXOOUTCA B TIpeAeiaxX TEMICPaTyphl IUIABICHUS METAJLIA.
% Temmepatypa HMCKp, OOpa3yIOIIMXCSl MPU COYNAPCHUHM METaUIOB, CITOCOOHBIX
§ w2l BCTYIIATh B XMMMUYECKOE B3aUMOAEHCTBHE JIPYT C JAPYTOM C BBIACTCHHUEM 3HAYM-
E TEJILHOTO KOJIMYECTBA TeIUId, MOXET IMPEBBILIATH TEMIIEPATYypy IUIABICHHS, U
g MO3TOMY €€ OTNPENCIIOT 3KCIEPUMEHTAILHO MIA PACYETOM.
N3 KomuecTBo TEIIOTHI, OTIABAEMOE UCKPOI TIPH OXJIAXIEHUN OT HAYaIbHOI
% TEMIICPATypBl f, 1O TEMIIEPAaTyphl CaMOBOCILIAMEHEHHS TOpIOYEH CPEmbl f,,
R -4 BBIYMCISAIOT 10 (hopmyJe (84), a BpeMs OCTBIBAHUSA T — CIESAYIOLIUM 0Opa3oM.
&7 7 j'_ /2 /'5 2'0 2'5 3;7 3'5 4}7 OTHoLIeHHE TeMIepatyp (©,,) BEUYUCISIOT 110 (opmye

Nomewyuan wa venofexe, KB to— 1t (86)

Yepr. 4 S ’

Tac t, — TeMmeparypa Bosayxa, “C.
KoadduuneHr remwmoornagn (o), Br-m—2K—!, Beruncasior mo dopmyie

o=188Vw,, 87)
e W, — CKOPOCTb ITOJIETa UCKDBHI, m-c— L

CxopocTb UCKpHI (W, ), o6pasyiowieiicst mpu ynape cBoboHO MafalolIero Tejla, BEIYHCIAIOT Ho hopmMyIie

w,=\2gH , (88)
a IIpU yaape O BPALIAIOLIEECs TEIO IO (Gopmyne
w,=27n-n-R, (89)

[Ie n — 4acToTa BpalleHus, ¢ 1;

b

R — panuyc BpaIlaolerocs: Teja, M.

CKOpOCTb TI0TETa MCKP, 06pa3yIoLIMXcs IpH paboTe ¢ YIapHBEIM HHCTPYMEHTOM, IPMHIMAIOT paBHOi 16 M-c—1,
a ¢ BBICEKACMBIX TIpX X0as0€ B 00YBU, TMOAOUTON METAUIMYECKUMU HabOWKaMU WU TBO3ISIMH, 12 mc—L,
Kputepuit buo Beruucnsior mo dhopmyne

ad, (90)

Ioe d, — IMaMeTp MCKPHI, M;
Ay; — KOO PUIMEHT TETUIONPOBOIHOCTH METAIA UCKPBI PU TEMIIEPATYPE CAMOBOCIUIAMEHEHUS TOPIOYCTO BCILE-
crBa (f,), Brm— LKL

ITo 3HaYeHUSIM OTHOCHUTEIBHOW M30BITOYHOU TemIie-
paTypbl O, U KpuTepus B; onpeacisior 1o rpaduky (4cpr. 5) / ””
kputepuii Pypbe.

JrenbHOCTh OCTBIBAaHMST YacTUIBI MeTamia (1), C, gé
BBIUMCIISIIOT 110 (popmyIic

FO
t=—-d2 C,p,, o1 g4

/ f f
;\'H
g2
rac Fy — kpurepuit @ypee; 7 | If’/ﬁ’ =|l

C, — TEIUIOEMKOCTh METAJLIA MCKPbI IIPY TEMIIEpaType qm 4050/ 43/ S 50100 5007000
CaMOBOCITJIAMEHEHHST TOPIOYETO BEIIECTBA, F
Jox-kr— LK1
py — TUIOTHOCTh MeTalla MCKPhl TIPU TEMIIEPAType Yepr. 5
CaMOBOCIUIAMEHEHHUSI TOPIOUETO BEILECTBA, KI-M ™.
Ipu HAIMYUKM SKCTIEPUMEHTAIBHBIX JAHHBIX O IMOXUIAIOLICH CIIOCOOHOCTH (HPUKIMOHHBIX UCKP BHIBOX 00 WX
OTIACHOCTH T aHATM3UPYEMOIl TOPIOYEH CPEITBI IOITYCKACTCS JieylaTh 0e3 TTPOBEACHUS PacdeTOB.
5.1.4. Omxkpoimoe naamsa u uckpor dsueameneti (neueii)
IToxapHas omacHOCTh IUIAMCHU OOYCIIOBIICHA WHTCHCUBHOCTBIO TCIDIOBOTO BO3ACHCTBUA (IUIOTHOCTBIO TETLIO-
BOI'0O MOTOKA), TUIOLIAIbIO BO3MEHCTBUS, OPUCHTAMCH (B3aMMHBIM PACIIOIOXCHUEM), TIEPUOAUYHOCTBIO U BPEMEHEM
€ro BO3MEHCTBUSA Ha TOprouHe BeimecTBa. [IOTHOCTh TETUIOBOTO IMOTOKA Aut(Y3HOHHBIX THIaMeH (CITAYKH, CBEYH,
ra3oBoil ropejiku) coctabisieT 18—40 kBT-M—2, a mpeaBapuUTEIbHO MEPeMEIIAHHBIX (NAsUTbHbIE JAMIIbI, TA30BIE
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ropenky) 60—140 kBr-m—2. B Ta6i1. 6 IpUBeIeHEI TEMIICPATYPHbIE 1 BpEMEHHbIE XapPAKTEPHCTUKI HEKOTOPBIX [UIAMEH
1 MaJOKAJIOPUITHBIX NCTOTHUKOB TEIUIA.

Ta6nuuma 6

HaumeHoBaHMe TOPAIIETO
BEIeCTBA (M3MENH) WIH
MOXAPOOTIACHOH OTepaIiuu

Temmeparypa
IJIAMEHH
(TneHus wim

Bpema
TOpEHUS
(TreHusd), MUH

HauMeHoOBaHME TOPAIIETO
BELIECTBA (M3/ICNHS) WK
MOXKapOOTIaCHO! OIEepaIvH

Temneparypa
IAMEHU
(TNeHUus Win

Bpemsa
TOpEHMS
(TneHus), MUH

Harpesra), °C Harpesa), °C

JlerkoBocIIaMeHSIIOIIIIIE - 800 — I'asoBas pe3ka Merawma 1350 —
¢Sl U TOPIOYNe XUIKOCTU

JpeBecuHa 1 JI€COIIIIO- 1000 — Trerolnass manmpoca 320—410 2—2,5
MaTepUaIbl

IIpupomHble M CXIDKEH- 1200 — Tretomnas curapera 420—460 26—30
HBIE Ta3bl

T'asoBast cBapka MeTaa 3150 — Topsimast crimaka 620—640 0,33

OTKpBITOC IUIaMsI OIIaCHO HE TOJIBKO IIpU

obmyueHn. UHTEHCUBHOCTD OGTyICHUS (gp), Br-M—2, BRIMHCITIOT TIO opMyIe

8= 5,7

4

4
|r T, T, 1|
& ]

e 5,7 — Ko3hUIMEHT U3TyIeHNS abCOMOTHOTO YepHOTo Tema, Brv—2K—4;

€mp

Tq, — temieparypa (dakena mramenu, K;

— IIpUBCOCHHAs CTCIICHD YEPHOTHI CUCTEMBL

€

1 1
SHPZ[—+8—B—1],

IJIe £g, — CTCIICHb YCPHOTBI ¢akena (rpu ropeHnn jepesa pasHa 0,7, HedTenmpoaykToB 0,85);
€, — CTEINIEHb YEPHOTHI OOIYIAEMOrO BENIECTBA IIPMHUMAIOT II0 CIIPABOYHON JTUTEPAType;

T, — TeMIlepaTypa ropioyero Bemecrsa, K;

P — k03 duIeHT 06IyIeHHOCTH MEXIY M3Iydaroleil 1 o0IydaeMoil IIOBePXHOCTIMM.

Kpurnueckue 3HAUEHUSI MHTCHCUBHOCTH OGIydeHUS B 3aBUCUMOCTH OT BPEMEHM OOIYICHUS JUISI HEKOTOPHIX

BEIECTB IIPUBEJCHBI B Ta0I. 7.

IToxapHast OITaCHOCTh UCKP TEYHBIX TPYD, KOTENbHBIX, TPYO IapOBO30B M TEILIOBO30B, 4 TaKXKE APYTMX MAIUH,

KOCTPOB B 3HAYUTEIHON CTEIIEHN OIIPEIEISICTCS UX pasMepoOM 1 TeMIIepaTypoil. YCTAHOBIEHO, UTO UCKpPA JTAAMETPOM
2 MM TIOXapoornacHa, eci uMeeT Temueparypy 1000 °C, quamerpom 3 MM — 800 °C, muaMmerpoM 5 mm — 600 °C.

Temmoconepkadne u BpeMsI OCTBIBAHUSA UCKPHI IO O30MIACHOCTH TeMIIEPaTyphl BEIYUCISIOT 110 dopMynaM (76

u 91). Ilpu 3T0M AMAMETP UCKPLI IPUHUMAIOT 3 MM, a CKOPOCTb II0JIETa UCKPBI (M), M-c~!, BermcImoT IO hopMyIE

w,=V0502+5H,

IIe o, — CKOPOCTb BETpa, M-C™';

H — BrICcOTa TPYOBI, M.

1

HEIIOCPEICTBEHHOM KOHTAKTE € TOproYel cpeloii, HO U [pU €€

(92)

(93)

94

Ta6numa 7

MUHMMAJIbHASL HHTCHCHBHOCTb OOJIyIeHIS, BT-M 2, pHu
MPONOIDKUTENIFHOCTH O0NMydCHHUS, MMH

Martepuan
3 15
HpeBecuHa (CoCHA BIaXHOCTBIO 12 %) 18800 16900 13900
JIpeBECHO-CTPYXeYHas TUINTA IUIOTHOCTBIO 417 kT-M 3 13900 11900 8300
Topd GpuKeTHbII 31500 24400 13200
Topd KycKoBoit 16600 14350 9800
XJI0TTOK-BOJIOKHO 11000 9700 7500
CIIOUCTBII TIIACTHK 21600 19100 15400
CreKJI0IIaCTHK 19400 18600 17400
IMepramux 22000 19750 17400
PesuHa 22600 19200 14800
VYronb — 35000 35000
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5.1.5. Haepes gewjecmas, omoeavHsix y3108 U HOBEPXHOCHEl MEXHOA0UHECK020 000PYO08aHUs
Temrreparypy Harpesa >I€KTPOIIPOBO/A IIPY BOSHUKHOBEHUU IEPETPy3KU (£, ), “C, BBIMUCIIIOT 110 (hopMyTIe

I, Y
ut I (t)K.H - tc

JTOTI

Le=1,

. o) (95)

Ie g, ,; — HOPMATHBHAS TEMIICPATypa CPE/IBI /UL IIPOKIAJKH [IPOBO/IA, IIPMHUMACTCS B COOTBETCTBUM C IIPABAIAMH
3IEKTPOOOOPYIOBAaHUS, YIBEPXACHHBIMU ['ocaHeproHanzopoM, “C;
1(1) — (pakTUIEeCKI1 TOK B IPOBOJIHUKE, A;
HOpPMATHBHAsI TeMIIEpaTypa XWIbl 3IeKTpoiiposoaa, ‘C;
Igon — JIOIYCTUMBII TOK B IIPOBOJIHUKE, A.
Temneparypa rasa Ipu CXaTuy B KOMIIPECCOPE ¥ OTCYTCTBUM €10 oxnaxaeHus (7,), K, BBrucisiior 1o gpopmyire

14

KH

(k= 1)/k
=T, |5 ; (96)

rme T, — TeMmepaTypa rasa B Hauaue cxatus, K;

P, P, — naBieHue ra3a B KOHIIE U HAYale CXaTHs, KI-M 2
k — mokasarens agrabatsl (paBeH 1,67 u 1,4 COOTBETCTBEHHO UTS OMHO- W IBYXaTOMHBIX [a30B).
JUIst MHOTOATOMHBIX Ta30B ITOKA3aTeNb anruabaThl BEIMUCITIOT TI0 hopMyie

k=C, /C,, 7)
e Cp, C, — n306apHas U U30XOPHAs YIeIbHBIE MACCOBBIE TEILIOEMKOCTH Ta30B, Jx-xr— LKL

TeMmnepaTypy HarpeBa 3JIEKTPUYECKIX KOHTAKTOB IIPY BOZHUKHOBCHUM ITOBBIIIEHHBIX IIEPEXOIHBIX COIIPOTHB-
neHuit (¢, ), °C, BEMUCIIOT 110 QopMyIIe

P x
fax=lep g (1-e3), (98)
e l, — TEMIICpPaTypa Cpefel, °C;
T — BpeM, C;
T, — IOCTOSHHAS BPEMCHI HarpeBa KOHTAKTOB, C;
P — siekTpudecKas MOIHOCTD, BBUICIONMASICS B KOHTAKTHBIX IIEpexoax, BT;
S — IUIOIA/b TIOBEPXHOCTH TEILIOOGMEHA, M2,
Ol — OB KOSDPUIIECHT TeITO0T A, Brm—2K—L,
Jlo MaKCUMAIbHOH TeMIIepaTypbl KOHTaKTH HATPEBAIOTCS 32 BPEMS

T=5T,. 99)
DAEKTPUIECKYIO MOTITHOCTD (P), BBIISIISIIOIIYIOCS B KOHTAKTHBIX [IEPEX0/IaX, BEIUUCIIIOT 110 hopMyIIe
n (100)
P=1-2U,

i=1
roe I — TOK B ceTH, A;
U, — nageHue HaUpsDKEHUSA B i-1i KOHTAKTHOW I1ape B 3JIEKTPUIECKOM KOHTaKTe B;
1 — KOJIWYECTBO KOHTAKTHBIX ITap B KOHTAKTE.

SHauYeHU NaJeHNs HAIIPSDKEHW Ha KOHTAKTHBIX Napax U, JULT neTaseil 13 HEKOTOPBIX MaTepUaIoB IIPUBeICHEL
B Tabm. 8.

Tabnuma 8

HaumeHnoBanue "
MATEPHATA AMOMUHUH I'pacpur JlaryHp Memn Cranp
AmoMHNIH 0,28
I'padur 3,0 3,0
Jaryun 0,63 2,4 0,54
Menp 0,65 3,0 0,60 0,63
Cranb 1,4 1,6 2,1 3,0 2,5
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KoadpduiineHT Termoo6MeHa BRIMUCITSIOT B 3aBUCUMOCTH OT TeMITEPaTypbl KOHTAKTOB 110 (hopMyIaMm:

33—

Ohogg = 407 Nty y — 4 > €cru 1, < 60 °C; (101)
0,0023

Gogm = 11,63€ ™ ecmt ;> 60 °C. (102)

ITocTostHHYI0 BpeMEHH HATPEBa KOHTAKTOB BBIMUCIISIIOT 110 (OpMYyJIe

Cm (103)

T, =,
Socoﬁm

K

rie C — yJelbHas MaccoBas TEIUIOEMKOCTh METa/UIa KOHTaKToB, JIx-kr—1.K—1;
m — Macca KOHTAKTOB, KT.
Pacuer £; , IPOBOLIT B CIICAYIOMICH 1OCIEI0BATEIBHOCTH. [T 3aJaHHOI TEeMIIEPaTypsl £  BBUUCISIOT Og, . M
C, a 3arem 1o opmyste (98) BEMUCISIOT 4, . Ecii BEIOpaHHOE 1 BBIMUCIEHHOE 3HAYEHUS [,  OTIMYAIOTCA Oojee yeM
Ha 5 %, TO BBIUHCICHUEC HEOOXOIUMO IIOBTOPHTD.
Temnepatypy HOMIMMIIHAKA CKOJIBXEHMUS P OTCYTCTBUM CMA3KU M MPUHYAUTEIBHOTO oxinaxaeHus (¢, ), °C,
BBMUCISIOT IO (hopMmyIie

T

o=t +—2 —(l-€%); (104)
6u1'S

me~ ‘ep T
o

e f., — TEMIICPATypa CPejbl, °C;
a = 0,44fNdn — xo>bPunueHT MOIMHOCTH, BT;
f— XKoshdunumeHT TpeHUSI CKOMbXEHNS;
N — cuna, jieficTByoIas Ha MOIMUITHUK, KT;
d — [IuaMeTp LINIA Bajla, M;
n — YacTOTa BpallleHWs Bana, MUH ;
§ — 1romans MOBEPXHOCTU TEIUIOOOMEHA TIOIIUITHUKA ([TOBEPXHOCTh MOAIIMITHAKA, OMbIBAEMasi BO3-
myxom), M
T — BpeMms paboThl IIOAINITHIKA, C;

=~ _ — TIOCTOSIHHAS BpPEMEHHU HarpeBa IIOIIMIIHKUKA, C;

m — Macca IIOAIINITHNKA, KT.

Bpemsa Harpesa nommunHuka (T), €, 10 3aAaHHONW TeMIIepaTyphl BEMUCIISIIOT 110 GopMyie

a
T=7_1In .
u a— g Sty - lop) (105)

[Tpaktidaecky Ipy T = 5 T, TEMIIEPATYpa IOAMIMITHIKA TOCTUTaeT MAKCUMAILHOTO 3HAYEHNUSI, BEMUCIISIEMOTO 110
dopmyire

a
t~t 5 (106)

max ~— ‘cp + o .
00111

B dopmynax (106, 107, 108) koaddurnmeHT TermoodMeHa Oy BEMUCILIIOT 110 popmynam (101 wru 102).

ITocnenoBaTeIbHOCTD pacyeTa TEMIIEPATYPHI IMOINIMITHUKA aHAaJIOTUYHA pacueTy TeMIEepaTyphl Harpesa
KOHTAaKTOB.

5.1.6. Hacpee sewecmes npu camososzopamui

MUHVUMATBHYIO TEMIIEPATYPY CPEOBI, IIPU KOTOPOH IMPOUCXOIUT TEIIOBOE CAMOBO3TOPAHUE, BBUMC/IIOT U3
BBIPAXKEHUS

lgt, = Ap+nplgS, (107)
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410 F 7
0,80
X gsvEL %,
;‘\\ 24U 2
' ow %
SO0y g g ol
:‘ 8,50 3
3 590F
~ Z50¢ L1 L
8 360F Z
e§~ 2,60F
S L0014 | L
Q
220
§ woE 5
% 08011 ) ]
- e
3 450F 6
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min ¥ max A
'
- - - cpemHMe 3HAYEHUs

1— ¢ma

CKpYOepHI;

HLBI;, 2 — 3aIBIDKKH; 3 —
4 — ocymmrenu; 5 —

KOHICHCATOPHI; 6 — eMKOCTH; 7 —

TpyOBI

Yepr. 6

a BpEMs Harpe€BaHMus BEIIECTBA 1O MOMEHTa CaAMOBO3IOpaHUs M3 BhIPAXKCHUS

1
lgrc=n—(AB—1gtc),
B

(108)
IIe !, — TeMIlepaTypa oKkpyxXaiolei cpeasl, “C;
T, — BpPEMs Harpesa, 9,
Ap, Ay, ny, 1y — SMIUPUYECKNE KOHCTAHTHI;
S — ylembHAas TOBEPXHOCTD Ted, M~ L.
(109)

F 1. 1.1
S_T/_2(7+E+ZJ’

rme F — TIONHAs HAPYXHAsI OBEPXHOCTb TeNa, M2

V — oObeM Tena, M-;
[, b, h — pa3Mepsl Teja BAOJIb COOTBETCTBYIOILEN KOOPIMHATHON OCH, M; HAIlpH-
Mep, IS IPSIMOYTOJTFHOTO Tlapajuresienunena: / — IHa, b — ImHUpuHa,
h — BBICOTA; UII LWWIMHApa: [ = b = Du h — BBICOTA; WISt apa: [ = b =
=h=D, urT. I

52 AHTeHCUBHOCTh OTKAa30B
JOBaHUS, TpUOOPOB M ammapaTos

3aBUCUMOCTh MHTEHCHBHOCTH ITOBPEXIEHUN O0OOPYNOBAHUS, MPUBOASIINX K
B3PBIBY, OT B3PBIBOOIIACHOM KOHIIEHTPAIIMY ISl IPOU3BOJACTBA IMBUHMWIIA, METAHA,
JTWIEHA U aMMHUaKa IIpMBeleHa Ha 4eprT. 6.

MHTEHCUBHOCTL OTKA30B Pa3INYHbIX 2IEMEHTOB TEXHOOTUIECKHX allIIapaToB
M 3AIIATHBIX YCTPOMCTB OMpeAesSIIoT o 1abm. 9, 10.

31eMeHTOB o0bopy-

TaG6numa 9
HHTEHCHBHOCTDH 0TKA3a JJIEMEHTOB

W HTeHCHBHOCTD 0TKa30B (A-106), y—1
HauMeHnoBanue sjieMeHTa
Hioxuwmit Cpennee Bepxuwit
npeaci 3HAYCHUC npenein
Mexannmaeckne 3JIeMEHTBI

T'wib3b 0,02 0,045 0,08
JduddepeHnmanbt 0,012 1,00 1,58
3axXuMBbI 0,0003 0,0005 0,0009
Komnblia mepeMeHHOTO ce4eHUs. 0,045 0,55 3,31
Kopobxu KoneHyaToro Bajia 0,1 0,9 1,8
Kopobku nepenau:

COeIMHUTEIIbHEIE 0,11 0,2 0,36

CEeKTOpHBIE 0,051 0,912 1,8

CKOPOCTHBIE 0,087 2,175 4,3
Kopryca 0,03 1,1 2,05
MyThI:

CLIEILIEHUS 0,04 0,06 1,1

CKOJTBXEHUST 0,07 0,3 0,94
OrpaHnvuTe 0,165 0,35 0,783
OrpaHuuuTeIbHBIE CMEHHBIE KOJIBLIA — 0,36 —
IIporuBoBecCHL:

OosbIIe 0,13 0,3375 0,545

Majbie 0,005 0,0125 0,03
IIpyxuHbI 0,004 0,1125 0,221
ITpuBonpr:

CO IIIKUBOM — 0,16 —
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IIpodonscerue maéa. 9

MHTeHCHBHOCTS 0TKA30B (A-106), o1
HauMeHoBaHMe 37eMEHTA
Hyxwmit Cpennee BepxHwmit
IIpeacia 3HAYCHUC IIpeacia
JIOTIOMHUTEIHHOTO CEPBOMEXaHU3MA 0,86 12,5 36,6
OOBITHBIX CEPBOMEXaHN3MOB 0,86 12,5 36,6
boJtee 5KOHOMUYIHBIC 0,6 3,3 18,5
MeHee 0,17 1,8 9,6
IIpuBomHbIe peMHU IIepegad — 3,6
TTonmunmHauku:
IIIAPUKOBBIE 0,02 0,65 2,22
COEIMHUTETBHBIX My(hT 0,008 0,21 0,42
POJIMKOBBIC 0,2 0,5 1,0
TaprKOIOAIMUITHIK:
MOIITHEIC 0,072 1,8 3,53
MAaJIOMOIITHBIEC 0,035 0,875 1,72
Peccophr MamoMoIIIHEIS — 0,112 —
Pommku 0,02 0,075 0,1
CoeHEeHUS
MeXaHNJeCcKIe 0,02 0,02 1,96
BpalaoImecs 6,89 7,50 9,55
TasTHBIC 0,0001 0,004 1,05
CoenmHNTEIRHBIE KOPOOKI 0,28 0,4 0,56
CepBOMEXaHU3MBI 1,1 2,0 3,4
CrepxXHHI 0,15 0,35 0,62
VYcerpotictra CBSISH:
HaTpaBIeHHbIE 0,065 1,52 3,21
IIOBOPOTHBIE 0,001 0,025 0,049
rubkue 0,027 0,039 1,348
XKeCTKHE 0,001 0,025 0,049
OUIBTPE MEXaHUUCCKUE 0,045 0,3 1,8
IMlecTepHu 0,002 0,12 0,98
IlIranry uyHKepa — 0,68 —
e
¢ Hape3Kou 0,006 0,025 0,1
HAaIpaBIIONINe 0,65 1,625 2,6
IIMapHUpEI YHUBEpCATLHBIC 1,12 2,5 12,0
Mlaccu — 0,921 —
DKCIEeHTPUKNA 0,001 0,002 0,004
IIpyxuHbI 0,09 0,22 0,42
TenmooOMeHHUKN 2,21 15,0 18,6
I'mppaBanyeckne U MHEBMATHYECKHE 3JI€MEHTHI
Huadparmsr 0,1 0,6 0,9
McTouHKYT MOTITHOCTY TUIPABIMICCKIIC 0,28 6,1 19,3
3aIBIKKN KJIAIIaHOB 0,112 5,1 44,8
3aBIKKHU BO3OYKICHUST 0,112 0,212 2,29
Kranansr:
IapUKOBEIE 1,11 4,6 7,7
pbIdaskKHbIE 1,87 4,6 7,4
HATPYXXECHHBIE 0,112 5,7 18,94
CBEPXCKOPOCTHBIE 1,33 3,4 5,33
OOXOIHBIE 0,16 2,24 8,13
CTOIIOPHEIC 0,112 2,3 4,7
KOHTPOJIbHBIE ,24 1,9 2,2
JIpeHAKHbBIC — 0,224 —
HAIIOJTHUTESIHLHBIC 0,1 0,112 1,12
TIOIIJIaBKOBBIE 3,6 8,0 11,2
TOPIOYETO 1,24 6,4 37,2
JIaBIEeHUIS 0,112 3,6 32,5
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IIpodonscerue maéa. 9

MHTeHCHBHOCTS 0TKA30B (A-106), 7!
HauMeHoBaHKe 37eMEHTA
Hyxwmit CpenHee BepxHwmit
IIpeacia 3HAYCHUC IIpeacin
IIepBUYIHEIE 0,165 6,3 14,8
JIBUTATES — 37,2 —
peryasTopa — 0,56 —
pasrpy30dHEIE: 0,224 5,7 14,1
JIaBICHUS 0,224 3,92 32,5
TEPMUICCKIE 5,6 8,4 12,3
pe3epByapHBIe 2,70 6,88 10,8
CEeJIEKTOPHEBIE 3,7 16,0 19,7
PeryJImpoOBOYHbBIC 0,67 1,10 2,14
PYYHEBIE TIEPEKIIOUAIONIIS 0,112 6,5 10,2
CKOJIB3SIIIIE 0,56 1,12 2,28
TIOJI3YHKOBEIC — 1,12 —
COJICHOUTHBIE: 2,27 11,0 19,7
TPEXXOIOBBIE 1,87 4,6 7,41
YeTBhIPEXXOIOBBIC 1,81 4,6 7,22
VIMITYJIbCHBIE 2,89 6,9 9,76
TIepEIyCKHBIE 0,26 0,5 2,86
pasrpy30dHEIe 3,41 5,7 15,31
CepBOKITalIaHbI 16,8 30,0 56,0
ManomeTpsl 0,135 1,3 15,0
MoTOpEI THAPABINICCKIIS 1,45 1,8 2,25
Harueraremm 0,342 2,4 3,57
Hacocsl ¢ MalmmHHBIM TTPUBOAOM 1,12 8,74 31,3
IlopmHny runpaBImiIecKre 0,08 0,2 0,85
IIpuBOABI ITIOCTOSIHHOM CKOPOCTH MTHEBMATHUISCKIIC 0,3 2,8 6,2
IIpoxkmankm:
MMpOOKOBBIE 0,003 0,04 0,077
MIPOIUTAHHBIC 0,05 0,137 0,225
u3 ciutaBa «MoHeIb» 0,0022 0,05 0,908
KOJIbIIeO0OpasHbIe 0,01 0,02 0,035
¢eHOIOBBIC (ILTACTMACCOBBIC) 0,01 0,05 0,07
pe3UHOBBIC 0,011 0,02 0,03
Perymsaropsr:
JIaBICHUST 0,89 4,25 15,98
TUJIPABIIAYECKIE — 3,55 —
[THEBMATHYECKHE 3,55 7.5 15,98
PesepByaphl runpaBnmaecKme 0,083 0,15 0,27
CunbdoHBI 0,09 2,287 6,1
CoeIHEHUST
TUAPaBINICCKIC 0,012 0,03 2,01
THEeBMATHICCKIIC 0,021 0,04 1,15
CoenHuTeIbHBIE MyQGTHI THAPABIAYECKHE — 0,56 —
TpybompoBoas! 0,25 1,1 4,85
Hnmasapet 0,005 0,007 0,81
HyunmuHApsl THEBMATHICCKIIC 0,002 0,004 0,013
HInanrn;:
BBICOKOTO JIABICHMS 0,157 3,93 5,22
roKTe — 0,067 —
ITHEBMATHYECKIIE — 3,66 —



I'OCT 12.1.004—91 C. 33

Taoaxumma 10
M HTEHCHMBHOCTD OTKA30B 3AIIMTHBIX YCTPOHCTB

CpernHee 3HaueHUe
HayMeHOBaHMe 2/IEMEHTa HHTEHCHBHOCTH OTKA30B
(0. 108), a1
WHIuKaTophl B3PHIBOB ABTOMATHYECKUX CUCTeM TomaBieHus B3psIBOB (ACIIB) 0,25
Brroxu yrpaBIeHUSI aBTOMATHYECKUX CUCTEM ITOABICHUS B3PHIBOB (Ha KaKIBIL
KaHa) 0,12
I'maponymiku I'TI (ACIIB) 0,27
Opocureimu AC (ACIIB) 0,32
ILnmameorcekarenu 110 (ACIIB) 0,39
KaGemn (ACIIB) 0,047
IIpenoxpaHuTeibHbIE MEMOPAHBI 0,0112
IIPHJIOXEHHUE 4
Cnpasounoe

METOJ] OLIEHKH DKOHOMHWYECKOW D®®EKTUBHOCTH CUCTEM
MOXKAPHOHU BE3OITACHOCTH

1. DkoHoMuueckas olneHka 3P PEeKTUBHOCTH 3aTpaT Ha obecHeUCeHUE HNOXAPHOI
fbesomacHOCTH

1.1. BddekTHBHOCTh 3aTpaT Ha OOeCIeUeHHE IIOXAPHOKW O€30IMaCHOCTA HAPOTHOXO3SIUCTBCHHBIX OOBEKTOB
SIBJISIETCST OOSA3aTEIBHBIM YCIOBUEM P TEXHUKO-3KOHOMHICCKOM OOOCHOBAHWM MEPOIPUATHI, HAIIpaBIeHHBIX Ha
MIOBEIIIEHIE TIOXKAPHOHN 6e30TacHOCTH. PacueThl 5KOHOMIIECKOTO 3ddeKTa MOTYT HCIIONH30BAThCS TIPH ONIpeAeIeHIH
IIeH Ha HAYyYHO-TEXHUYCCKYIO MPOIYKIIMIO IIPOTHBOMOXAPHOTO Ha3HAUCHWS, a TAKXKe AMI OOOCHOBAHMS BhIOOpa
MEPOIIPUSTHI 110 00ECIIEeYCHIIO ITOXAPHON 6e30TIaCHOCTH TP (hOPMUPOBAHNN IUIAHOB HAYTHO-HCCICAOBATENBCKUX U
OITBITHO-KOHCTPYKTOPCKUX paboT, SKOHOMUYECKOTO 1 COLMATBHOTO pa3BUTHSA OOBEKTOB.

DddeKTUBHOCTD 3aTpaT Ha obeclieueHre TI0KapHOil 6e30IIaCHOCTH ONIpeAeISIeTCS KaK COIMATbHBIMY (OI[CHUBACT
COOTBETCTBUE (HDaKTUIECKOTO IIOJIOXKEHUS YCTAHOBICHHOMY COLIMAIbHOMY HOPMATHBY), TaK M SKOHOMWICCKAMH
(OlIeHUBAET HOCTUTAEMBIN SKOHOMUYIECKUM Pe3yIbTaT) MOKa3aTelIsIMU.

DxoHoMuueckuit 3¢ dexkT orpaxkaeT co6oll IPEBBIIICHNE CTOUMOCTHBIX OIIEHOK KOHCYHBIX PE3yAbTaTOB HaJ
COBOKYITHBIMU 3aTpaTaMU PecypcoB (TPYIOBBIX, MATCPHATBHBIX, KAMUTANBHBIX 1 JIP.) 32 pacUeTHBIHA Tieprof. KoHeIHBIM
PE3YABTATOM CO3AHNUS U UCIIONB30BAHMS MEPOIIPUATHIA 110 06ecIedye HUIO MOXAPHOit 6€30MaCHOCTH SIBIACTCS 3HATCHIC
TIpeIOTBPAIIEHHBIX IOTEPD, KOTOPBIE PACCUUTHIBAIOT MUCXO/ST 13 BEPOATHOCTH BO3HUKHOBEHMS ITOXAapa M BO3ZMOXHBIX
SKOHOMIYECKUX [IOTEPHh OT HETO A0 U TOCIE peanu3alliil MEPOIIPUSATUS IO 00eCIeUCHMIO TTOXAPHON 6¢30IIaCHOCTH
Ha o6bekTe. YncaeHHOe 3HAUECHNE 3aTpaT Ha MEPOIIPUSITUS 10 06eCIIeUeHNIO TTOXAPHOI 6¢30IIaCHOCTI OIPEACIICTCS
Ha OCHOBE OYXTaITEpCKOM OTYETHOCTU OOBEKTa 3aIllHTHI.

1.2. 3artpaTsl Ha obecleuyeHNe ITOXKAPHOHN 6e30I1aCHOCTH CIIeayeT CUUTATh 3()(DEKTUBHBIMHA € COIHUANBHOMR TOUKHA
3peHUs, €CI1 OHU O0ECTIEUNBAIOT BRIIOTHEHE HOPMATUBA IT0 MCKITIOUCHIIO BO3ACCTBIS Ha JTIOACH OITaCHBIX (haKTOPOB
110Xapa, YCTAHOBJIEHHOTO HACTOSIIIIAM CTaHAApPTOM (pasjl. 1 u NnpwiokeHue 2).

1.3. OkoHomuuecknit addexT ompemeasercs IO BCeMy LMKIY peald3alliid MEPOIPUSITHS O 00eCeUeHUIO
MOXapHOU 0e30IMACHOCTH 32 PaCUeTHBINM MEPHON BpeMeHH, BKIIOYAOIIIA B ceOs BpeMsI IIPOBEACHNUST HAYIHO-ICCIe-
JIOBATEJIbCKUX U OIBITHO-KOHCTPYKTOPCKUX paboT, OCBOCHUE U MMPOM3BOJACTBO SIEMEHTOB CHCTEM M MEPOIIPUSATHIA 10
00eCIIeUeHNIO TTOXApHOK 0e30TIaCHOCTH, 4 TaKXe BpeMsI MCIIOMb30BAHMUS PEe3YIBTATOR OCYIICCTBIACHUS MEPOTIPHUSITHAS
Ha OXpaHSIEeMOM OOBEKTE.

3a HavYaJIbHBII O/l PAaCUeTHOTO MIEPNOa IIPUHUMAETCS TO Havada (GUHAHCHPOBAHUS PaboT IO OCYIIECTRICHIIO
MeponpusTusa. HauanoMm pacueTHOTO Neproaa, Kak MpaBUIo, CUUTACTCS TIePBBINA IO BBEIIOJIHCHUS HAYIHO-HCCIIEIO -
BATEJIBCKAX M OIBITHO-KOHCTPYKTOPCKMX pab6oT. KOHEUHEBINH TOJ pacuyeTHOTO IIEpUoja OIPEAeHIeTCT MOMEHTOM
3aBEPIIECHUS UCIIOIB30BAHUS PE3YIBTATOB OCYIICCTRICHUS MePOIIpUSITHS. KOHEUHBIN TOI NCTIOIB30BAHMS PE3yIETaTOBR
MEPOIPUSITAS 110 OOECIEUECHUIO II0XAapHON 6€30IMaCHOCTH ONpeAcseTCs Pa3paboTIMKOM U COTJIACOBBIBAETCS C
OCHOBHBIM 3aKa3unkoMm (morpeduteneM). [Ipr ero ycTaHOBACHUM IeIeCOOOPA3HO PYKOBOACTBOBATHCS: ILIAHOBBIMU
CPOKaMHU 3aMEHBI 3JIEMEHTOB CUCTEM K MEPOIIPUSTHI 10 O0eCIIeUeHIIO ITOXKAPHONW 6e30TIaCHOCTH; CPOKAMM CIYKOBI
SJIEMEHTOB U CUCTEM IO OOECIICUECHUIO ITOXAPHON 6e30TaCHOCTH (C YIETOM MOPANBbHOTO CTApeHUS), YKA3aHHBIMI B
nokymeHTanuu Ha Hux (I'OCT, OCT, TY, nactiopt u Ap.); 9KCIePTHOHN OIEHKOHN IpHU OTCYTCTBUN HOPMATHBOB.

1.4. Tlpu npoBeeHUN pacyeTOB SKOHOMUIECKOTO 3hdeKTa pasHOBpEMEHHBIE 3aTPAThl U PE3YIBTATHI IIPUBOIST-
Co K e/IMTHOMY MOMEHTY BPEMEHU — PacueTHOMY Toly. B KaduecTBe pacueTHOTO TOa IIPUHUMAETCS TOM, TIPEIIIeCTBYIO-
AN HAvYamy MCIOIb30BAHUS MEPONPUSTUS 110 0OecIIeUeHN0 TI0XapHO Ge3omacHocTH. [IpuBeaeHe BBITIOIHSIETCS
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YMHOXEHHEM 3HAUCHHUI 3aTpaT M pe3y/IbTaToB IIPESIOTBPANIEHHBIX IIOTEPh COOTBETCTBYIOIIETO roja Ha KO3(MUIIMECHT
JIMCKOHTHPOBaHMS (0if), BEIMUCIISIEMBINA 110 hopMyIie

at=1+EY,~*, (110)

rme £ — HoOpMaTHMB NpUBEICHUS Pa3HOBPEMEHHBIX 3aTPaT M Pe3yIbTAaTOB, YACIEHHO PaBHBIM HOPMATHUBY 3((peKTHB-
HOCTH KallUTANBbHBIX BiloxeHuil (E = E; = 0,1);
,— PacYeTHHINA TOJT;

! — TOj, 3aTPaThl U PE3YIBTATHl KOTOPOTO IPUBOJIATCS K PaCUCTHOMY TOIY.

1.5. B uncino BO3MOXHBIX BAPUAHTOB PCAIM3AIAA MEPOIIPUSITHS 110 00eCleYeHUI0 MOXAapHOM 6e30acHOCTH
00BeKTa Ha STalle TEXHUKO-3KOHOMUYECKOTO OOOCHOBAHMSI OTOMPAIOTCS Te, KOTOPbIe OTBEYAIOT OrpaHNYeHUSIM
TEXHUYICCKOTO 1 COIMMAILHOTO Xapakrepa. B urcio paccMaTpuBaeMbIX BApUAHTOB BKITIOYAIOTCS HAWITYIIIINE, TEXHUKO-
SKOHOMWYCCKUE I10KA3aTeId KOTOPBIX IPEBOCXOJAT WJIM COOTBETCTBYIOT JIYYIIMM MHPOBBIM M OT€YECTBEHHBIM
JiocTikeHusIM. [Ipr 5TOM JIOJDKHBI YIUTHIBATHCS BO3MOXHOCTH 3aKYIKW TEXHHUKH 3a PyOeXoM, OpraHU3alii coOCT-
BEHHOTO IMMPOM3BOJICTBA HA OCHOBE IIPUOOPETEHUS JIUIEH3UI, OpraHn3aluil COOCTBEHHOTO IPOU3BOJICTBA ¢ 3apybOexk-
HBIMHU TTapTHEpaMu. JIydIiuM IpU3HAETCSI BAPUAHT MEPOIIPUSITHS 110 00eCIIeYe HU IO TIOKaPHO 6¢30I1aCHOCTH, KOTOPBIii
uMeeT HanboIbIlee 3SHAUEHE SKOHOMIIeCKOTo 3¢ dekTa Tubo 1pu YCIOBUU TOXIECTBA MPEAOTBPAIIaeMbIX ITOTEPh —
3aTpaThl Ha €ro JOCTHKCHUE MUHWMAIIbHBI.

Ecnu nenpio ocyniecTBIEHASI MEPOTIPUSTHSL IO OOECIIEUCHUIO TTOXAPHOH 6e30IIaCHOCTH SIBISICTCS He HENoCpeI-
CTBEHHOE TIPEJOTBpAICHUE [I0Xapa, a obecleuyeHrue JOCTOBEpHOU MHGbOpMAalK 00 OCHOBHBIX XapaKTePUCTHKAX U
IapameTpax ypoBHS 0OeCEUeHUS TOXAPHON 6€30IIaCHOCTH, KOHTPOJISL 332 COOMIOAeHEM IIPaBIII TIOXapHOIi Ge301ac-
HOCTH, B CJIy4ae HEBO3MOXHOCTH OLPEIENCHUS] BIUSIHUS JAHHOTO MEPOIIPUSITHUS HA CTOMMOCTHYIO OlIeHKY IMPeIoTBpa-
IEHHBIX TIOTEPh, TO IPYA CPABHCHUM AIBTEPHATUBHBIX BAPUAHTOB 110 00eCIIeYeHHIO MTOXAPHOM 6€30MacHOCTH TYYIINM
NPUHAMACTCS TOT, 3aTpaThl HA JOCTIDKCHNE KOTOPOTO MUHUMAIHHEI.

1.6. DxoHoMmuueckuit addekT 3aTpar Ha obecriedeHIE TOXAPHOI 6€30IIaCHOCTH OIPENENETCS IO Pe3yIbTaTaM
SKCILTyaTallu 3a PacueTHBIA Nepruoji. DKOHOMUUYeCKUi 3 dekT 3a pacyeTHBIl Mepruoyl He3aBAUCHMO OT HaIlpaBJICH-
HOCTH MEPOIPUSITHS 110 0OECIEUCHUIO OXAPHO Oe3onmacHocTr (pa3paboTKa, MPON3BOACTBO W UCIIOIH30BaHIE HOBBIX,
COBEPIICHCTBOBAHKE CYIICCTBYIOIUX IEMEHTOB CHCTEM M MEPOIIPUSITUIL 110 0OeCIIEYCHIIO TOXAPHOIT G€30IaCHOCTH )
(P7), py6., paccuUTHIBAIOT IO (OpMYIIE

Ir= anT_ 3r (111)
158101
tK tK
=% My, 0, —2 30, (112)
1=t ®ot=t
rae I — SKOHOMUYECKHHN 3(D(EKT peannsaluy MEPOIPHUATH 110 ODECIIEICHUIO TIOXApHOH 6€30I1aCHOCTH 3a
pacueTHbIit Tiepuoa (T );
ant , anT — CTOMMOCTHAS OIIEHKA IIPEJAOTBPAIICHUS IOTEPh COOTBETCTBEHHO 3a pacueTHBIN nepuon (1) U B roxy
($) pacdeTHOTO TIEPUOSIA;
37, 3, — CTOMMOCTHasI OLIEHKA 3aTPaT Ha PEaIM3allii0 MEPOIIPUATHS 110 OOECTIEYEHHUIO II0XKApHOU 5e30I1aCHOCTI
COOTBETCTBEHHO 3a pacueTHbIN niepuos (1) 1 B roay (f) pacueTHOrO IIEPHO/A;
o, o, — KO3(DUIMEHTHI IPUBEJCHUS PASHOBPEMEHHBIX COOTBETCTBEHHO 3aTPaT U IPEAOTBPAIIEHHBIX IIOTEPh
v K pacueTHOMY TO/Y;
t, — Ha4YaIbHBIN IOJl PACYETHOTO IIEPUOAA;
t. — KOHEYHBII roJl PaC4ETHOTO MIEPUOJIA;

! — TeKYIIWU TOJ pacuyeTHOTro IIeproja.

1.7. 3aTpaThl Ha peaIn3alldi0 MEPONPUITHUS IO OOECIIEUEHUIO TOXAPHON 6€30IIaCHOCTH 3a pacYeTHBIN 1€ puoy
(37), py0., pacCUMTHIBAIOT 110 (OPMYIIE

37= Zmmoxpt 3737 (113)
rae 3HHO.K.p — 3aTpaThl HA NIPOBEJEHNE HAYTHO-NCCIENOBATENBCKUX U OIIBITHO-KOHCTPYKTOPCKUX paboT, pyo.;

37" — 3arpaTbl IpY IPOM3BOACTBE MEPOTIPUATUH 110 00ECIIEIEHUIO TIOXaPHOU 6e3011aCHOCTH, PYO.;
37" — 3arparhl NIPYU WCIONLE30BAHUKA MEPOIIPUSATHIA II0 0OECIIEUEHNIO TIOXapHOU Oe3omacHocTH (6e3 yueTa
3arpar Ha OIPUOOpPETEHNE CO3/IAHHBIX IEMEHTOB MEPOIIPUSITHILL), pyoO.
3aTpaThl UpU NPOU3BOACTBE (MCIIONB30BAHWM) MEPOIPUITUN I10 OOECIIEUECHUIO ITOXApPHOM 0Ge30TIacHOCTH
(3TH(“)), py0., paccunuTHIBAIOT 110 (hopmyite

4 t

35[_(1,1):2 3?(H),(xt=2 (Ht+‘Kt_'/Yt)at’ (114)
t=t =1,

H

rme 3, — 3HaYyeHUe 3aTpaT BCEX PeCypcoB B oy,
t
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U, — Texymue U3NEPXKY [IPU IPOM3BOIACTBE (UCIIOIB30BAHUN) MEPONPUATHH 110 0OeCleueHHIO TT0XapHOH 6e3-
OIIACHOCTH B TONY f,

K, — eIMHOBpeMEHHBIE 3aTPAThL IIPU IPOM3BOIACTBE (MCIIOIb30OBAHIN) MEPOIIPUSATHI B Oy f

JI, — ocTaTo4Hasi CTOMMOCTD (JIMKBUIALIMOHHOE CAJIBI0) OCHOBHBIX (DOHIOB, BBIOBIBIINX B TONY 7.

IIpu o1eHKe OCTATOUHON CTOMMOCTU (DOHIOB MOTYT OBITH PACCMOTPEHBI TPU PAa3IMIHBIX CIyJast:

a) cosmaHHbIe paHee GOHIBI, KOTOPhIE BHICBOOOXKIAIOTCS B TOAY 3a HEHAJOOHOCTHIO, MOTYT JO KOHIIA CBOETO
CpoKa ciyX0bl 3 (HEeKTUBHO UCIIOIb30BATHCS TE-TO B APYTOM MecTe. B 3TOM ciydae B KadecTBe JI, CIIelyeT yUUTHIBATh
OCTATOYHYI0 CTOMMOCTD (hOHIOB;

©) doHIBI B KOHIIE PacdeTHOTO IIepuoia, OTCIYXUBIIME JHIIMb YACTh CBOECTO CPOKa CIYXKOBI 1 3P QeKTUBHO
dyHK1MoHUpyomue. B 3ToM ciaydae B Kauectse JI, CIENyET YUUTBIBAT OCTATOYHYIO CTOMMOCTD (POHIIOB;

B) (DOHIBI, BEICBOOOXICHHEBIE 3a HEHATOGHOCTBIO B TOAY 7, KOTOPBIC HUTAE Goiee 110 CBOEMY HA3HAYEHUIO
UCIIOIB30BaHbL OBITh He MOTYT. B aTOM cirydae B KadecTBe JI, cileyeT yUUTHIBATD JUKBHIAIMOHHOE CATBIO.

2. PacueT »KOHOMUUECKUX INIOTEPDh OT IMOXapa

2.1. 3HaueHue IPeIOTBPAIEHHEIX IIOTEPh (an), pYO6., OIIpeeNsIIoT 1Mo hopMye

I, = 1,—11, (115)
tne {1}, Il, — skoHOMPYeCKHe IIOTEPH OT ONHOTO II0XAapa Ha OXPaHIEMOM OOBEKTe COOTBETCTBEHHO HO M IOCITE
peanm3aniy MEPOTIPUATHI IO 06eCIIeUeHNIO ITOXApHOI 6e30I1acHOCTH, Pyos.
BxoHomudeckue norepu ([I; u II,) or moxapa Ha oObEKTe 3a IOl MOTYT OBITH ONpefiefieHBl Ha OCHOBAaHUH
CTATUCTUYCCKUX JAHHBIX O IIOXapax M HUCIIONB30BaHUU pacueTHOTO MeTonaa (pasm. 1, 2, 3).

2.2. Ilpu WCHONB30BaHUU CTATUCTHUYECKUX MAHHBIX SKOHOMUYECKHEC MOTEepPHU (Haj), py6., oT j-ro moxapa,
BBIMUCIIIIOT 110 (hopMye

N
Hsj: ,ZI(HH.6j+ Ho.pj + HH.B].+ Hmj ), (116)
] =
r7ie Hsj — DKOHOMMYECKUE TIOTEPU OT J-TO I1oXkapa, py6.;

1T, 5; — moTepu YacTu HAIMOHAIBHOTO 6OTATCTBA OT j-I0 OXapa, pyo.;

Ho.pj — TIOTepH B pe3yabTaTe OTBICUEHUS PECYPCOB Ha KOMIICHCAIINIO ITOCHEACTBHIA j-TO MmoXapa, pyo.;
HH.Bj — TIOTEPU M3-32 HEUCIIONB30BaHUS BO3MOXHOCTE BCIIEJCTBUE j-TO TOXKapa, pyo.;

Hmj — COIMATbHO-3KOHOMMYECKNE IIOTEPH OT j-TO IToXapa, pyo.;
N —xonmdecTBO IIOXAPOB 34 TOJ.
2.3. IToTepu YacTM HAITHOHAIBGHOTO OOTATCTBA COCTOST M3 MATEPHANBHBIX ICHHOCTEH, YHMUYTOXEHHBIX WIH
TIOBPEXIEHHBIX B pe3yAbTaTe BO3/IEHCTBUS OIIACHBIX (DAKTOPOB I0Xapa 1 eI0 BTOPUIHBIX IIPOSIBIICHMIA, a TAKXKe CPeICTB
TIOKAPOTYIIEHUS.

IloTtepn yacTy HalIMOHATHLHOTO HOraTCTBa OT j-TO [IoXapa (IIH.6].), py0., BBMUCISIOT 110 hopMyJe

N

HH.6j=_ZI(H¥[.o.¢j + Lo oit Yog;+ T hop;+ YW+ Y+ M55 (117)
j:

tne ITY (; — TOTEPU B PESYILTATE YHUTOXEHNUS J-M TI0XapOoM OCHOBHBIX IIPOM3BOACTBEHHBIX (POHIOB, pyo.;

I TIOTEpU B pe3ysIbTaTe IMOBPEXIEHUS j-M II0XapOM OCHOBHEIX ITPOM3BOJCTBEHHBIX (DOHAOB, pyo.;

m —
mo.dj

my (p; — TOTEPH B PE3YIBTATE YHUUTOXEHMS J-M TI0XapOoM OCHOBHBIX HEIIPOU3BOJCTBEHHBIX (POHIOB, pys.;
I3, ;— TOTEPU B PE3YILTATE HOBPEXACHNUS J-M TI0XapOoM OCHOBHBIX HEIIPOM3BOJCTBEHHBIX (POHIOB, pys.;
H¥(1\1})uj — IIOTEPU B PE3YABTATe YHUITOXKEHUS (ITIOBPEXICHIIS) j-M [T0OXApOM TOBAPHO-MAaTePUABHBIX IEHHOCTEN

(060poTHBIX (DOHJIOB, MATEPUANLHBIX PECYPCOB TEKYIETO ITOTPeOIeHMS), pyd.;
Hﬁ(ﬁ)j — IIOTEpU B pe3yiIbTaTe YHUYTOXEHUS (IIOBPEXACHUSI) j-M ITOXAPOM JIMUYHOTO MMYIIECTBA HaceleHus,
pyo.;

Iy IIOTEPU B PE3YIBTATE YHUUTOXKEHUS j-M TI0XAPOM IIPUPOIHBIX PECypPCcOB, Pyod.

fip.pj
2.4. Tlotepu B pe3yabraTe OTBIEYECHUS PECYpPCOB Ha KOMIICHCAITMIO TIOCHICJCTBHN ITOXKapa — IIpUBEICHHBIC
3aTparsl Ha BOCCTAHOBUTEIBHBIC PAOOTHI HA 0OBEKTe, Ha KOTOPOM IIPOM3OIIENT [IOXap.
IToTepu B pe3yabTaTe OTBICUEHUS PECYPCOB HA KOMIICHCAITUIO TIOCASICTBIIMA j-TO TIoXapa (Ho.pj), py06., BBIMUC-
JISTIOT 110 hopMyIIe

N
— o I
HoApj_jg‘l(Ho.pj"'Ho.pj)’ (118)
e IT§,,; — TIOTEPH B PE3YIBTATe OTBICIEHAS PECYPCOB HA BOCCTAHOB/IEHUE oOBeKTa Iocie j-ro moxapa, pyo.;
B, — UOTEPU B PESyIbTaTe OTBNCUEHNS PECYPCOB HA BOCCTAHOB/IEHME PUPOTHBIX PECYPCOB, MOCTPABIINX

OT j-TO TI0Xapa, pyo.
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2.5. TloTepu HM3-3a HEUCHOMB30BAHIS BO3MOXHOCTCI — TaCTh IIPAOBIIA, HEAOIONYICHHAs OOBEKTOM B PE3YIb-
TaTe e€ro MPOCTOS M BBHIOBITHS TPYIOBBIX PECYPCOB M3 IPOM3BOICTBCHHOM JICATCILHOCTH B PE3Y/IbTaTe TIOXApa.
ITotepu 13-3a HEUCIIOIH30BAHUS BO3MOXHOCTEI BCICACTBHC j-TO IIOXapa IIH_B]. , PY0., BBIUHCIISIOT 110 (hopMyIie

N
IIH_BJ.:‘ZI(HH_OJ.+ .5 (119)
j:
rae Hn.oj — MOTEPH OT MPOCTOSI OOBEKTA B Pe3ynbTaTe j-TO TIOXapa, pyo.;
HB_ij — IOTEPU NPU BBIOBITUM TPYIOBBIX PECYPCOB M3 IIPOM3BOJCTBEHHOM JESTEIBHOCTA B Pe3yNbTaTe j-ro

rnoxapa, pyo.
2.6. ColMAIbHO-3KOHOMHYECKHE IMOTEPH — 3aTpaThl HAa IIPOBEJCHHWE MEPOIIPUSATHI BCICJCTBAC THOCTIH WU
TpaBMUPOBAaHUA JIOACH Ha Ioxape.
CounanbHO-3KOHOMUYECKHE TOTEPU OT j-TO TOXapa (Hc.sj), PYO., BEMHCIIOT 110 (hopMyie

N
— T r
Hc.sj_.z(ﬂc.sj"'nc.sj)ﬂ (120)
j=1
rne I7 gaj — COIMANTbHO-3KOHOMWICCKIC IIOTEPH OT TPaBMUPOBAHUS JIOACH Ha j-M IToXape, pyo.;
! 5j — COIUAIIbHO-3KOHOMWYECKHAE OTEpH OT rubeim JIIOJIe Ha j-M ItoXxape, pyo.

ConuanrpHO-3KOHOMUYECKUE TIOTEPH OT TPaBMUPOBaHUs JHOfei Ha j-M moxape (117, P2 pyO., BBMUCIAIOT IO

dopmyie

=

nmr, .= (S (121)

caj

z SH_H_].+SKH]-+S
j:

Bj+ CK.N j )

roe SBj — BBIIUIATHI IIOCOOUIT IO BPEMEHHON HETPYIOCIIOCOOHOCTH TPaBMUPOBAHHBIM Ha j-M I0Xape JIoAAM, pyo.;

SH.Hj — BBIIUIATHI ICHCHUIT JIMIaM, CTaBIMM WHBAIMJIAMHA B pe3yibraTe j-TO IoXapa, pyo.;
Smj — pacxodsl Ha KINHMIECKOE JICUCHUE JIUII, TPAaBMUPOBAHHEIX HA j-M IOXape, pyo.;
SCK.H] — pacxobl Ha CAaHUTAPHO-KYPOPTHOC JIcHeHNE NI, TPaBMUPOBAHHBIX HA j-M MOXape, pyo.

ColnanbHO-3KOHOMIIECKAE TTOTEPH IIpH TGS JIO/eH B pesynbTare j-ro noxapa (II'7 j), py©., BBIYMCISAIOT
1o opmyite

.S (122)

nor j ru(j) ’

N
r .—
c.3 j_.z (s
j=1
rae SHOU- — BBIILIATHI IIOCOOUIT Ha MorpeGeHre MMOTUOMMX B pe3ybTaTe j-ro moxapa JIull, pyo.;
SH.KJ- — BBIIUIATHI IICHCHIA 1O CIy4Yalo MoTepd KOPMUIIbIIAa B pe3yjIbTaTe j-To moxapa, pyo.
2.7. Pacuem COCMABAAWUX IKOHOMUYECKUX nomeps om noxcapa

[loTepu B pesynbraTe YHHYTOXEHUS j-M ITOXapOM OCHOBHBIX IPOU3BOACTBeHHBIX (oHmOB (I[1 %-O-Q) » pyo.,
BBMHUCIEIIOT 110 hopMyIie

n

”%.o.q);:?l[ Soi~ Syt Sl (123)
i=

e S,; — OCTaTovHasi CTOMMOCTb OCHOBHBIX (DOHJIOB i-TO BHIA, py6.-en—!;
S,; — CTOMMOCTH MaTepHATbHBIX LIEHHOCTE i-T0 BHJ[a, TOTHBIX [T JaTbHEHIIEr0 HCTONb30BaHMs, Py6.-exL;
S, — JUKBAIAIIAOHHAS CTOUMOCTb MAaTEPUAIBLHBIX IIEHHOCTEN i-ro BUaa, py6.-en—!;
1 — KOJIHMYECTBO BHUIOB OCHOBHBIX (POHIOB, €.
2.8. Tlotepu B pe3ynbTaTe MOBpPEXICHUS j-M IOXApPOM OCHOBHBIX IPOHU3BOACTBEHHBIX GoH0B ([T g_o_d,), pYo.,

BBIMHUCIITIOT 110 hopMyIre

: K,
M= [ S0y o5~ Sui+ Sl (124)
i=

rae ¥ — KoaddunueHT, yIUTHIBAIOMNI OBpeXIEHUE MaTepHalbHbIX LIEHHOCTEI;
K, — ynenbHBI Bec CTOMMOCTH KOHCTPYKTHUBHBIX JIEMEHTOB B OOILEll CTOMMOCTH MaTepHaIbHBIX IIEHHOCTEH, %.

2.9. Tlotepu B pe3yabTaTe YHHUTOXEHUS M ITIOBPEXIICHUS j-M IT0XKApOM OCHOBHBIX HEITPOU3BOJICTBEHHBIX (DOHJIOB
BBIMUCIISIIOT CIICIYIOIM O0pa3oM.

Ecnn 1o oCHOBHBIM HEIPOW3BOACTBEHHBIM (QOH/IAM HAYHCIISIOTCS aMOPTH3allMOHHbBIE OTIYHACICHUS, TO ITOTEPH
CTOMMOCTH TIpHA MX YHAYTOXEHUU BBIYUCIIOT 1o dopmyie (123), a npu noBpexaeHu — 1o dhopmyite (124).

Ecin o oCHOBHBIM HETTPOM3BOJACTBEHHBIM (DOHJIaM HE HAYM CIISTIOTCST aMOPTU3aLIMOHHBIE OTIMCIICHIS, TO ITOTEPH
CTOMMOCTH BBIMHCISIIOT 110 hopMyiam:
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[IPY YHUYTOXEHUN
n
H%'O'M:’Zl[ Sy i— Sy i+ Sy (125)
i=

TIpYU TTOBPEXICHII

" k
3
Hg.o.q)j;zl[Sniy~m—(SHi+Sﬂi)], (126)
i=
rie S, — MepBOHAYATbHAS CTOMMOCTb OCHOBHBIX (DOHIOB i-ro Buja, py6.€x. L.
2.10. Tlotepu B pesynbraTe YHUYTOXEHUS (IIOBPEXICHHS) TOBAPHO-MATEPHATBHBIX IEHHOCTER (OBOPOTHBIX
(OHIOB, MaTepUABHBIX PECYPCOB TEKYINETO MOTpeGIeHus ) j-M moxapoM (ITYW ) py6., BEIMUCIAIOT IO hopMyme

T.MLII;
n
H¥(nl})u =i§1[ST.M.l.li_ (S’ll-‘I.M.l.li+ Sgg[a.ui"' Sn i) 1, (127)
rae ST.M.HZ- — o0Imast CTOMMOCTh TOBAPHO-MaTepHUAIbHBIX LIEHHOCTEH i-TO BUIa HA MOMEHT IToXapa, pyo.;
IT{.M.HZ. — CTOUMOCTb TOBAPHO-MAaTEePUAIBHBIX LICHHOCTEN /-TO BHJIa, OCTABIIMXCA MOCJE IMoXapa, pyo.;
?.rp[/[.u ; — CTOUMOCTH ITOBPEX/IEHHbIX TOBAPHO-MATePUATbHBIX IIEHHOCTEN i-TO BUJA C YYETOM MX O0CCIICHUBAHMS,

py6.

2.11. Tlotepu, cBg3aHHBIE C YHHUYTOXECHUEM ([IOBpeXICHUEM) JIMIHOTO MMYIICCTBA HACETIEHMS j-M IOXApOM,
BBIMUCIISIOT CIECAYIONIIM 00pasoM:

110 3aCTPaxOBaHHOMY MMYIIECTBY Ha OCHOBE JaHHBIX OPTaHOB TOCYJapCTBEHHOTO CTPaxXOBaHUS IO pacueTHO
CyMMe IIOTEPb, MCXOASI U3 TOCYAAPCTBEHHBIX PO3HUYHBIX II€H, JCHUCTBYIOIMMX Ha MOMEHT ITOXapa, 3a BBIYETOM
CTOMMOCTH M3HOCA M OCTATKOB, FOMHBIX K JaJIbHEMHIIIEMy HCIIONb30BaHUIO;

IO He3aCTPaXOBaHHOMY MMYIIIECTBY MPH OTCYTCTBUU JOCTOBEPHBIX JAHHBIX MCXOIS U3 CPSIHUX CTATUCTHUCCKIX
TIOTePh OT II0XKapa.

2.12. Tlotepu B pe3yibTaTe OTBICYEHHUS PECYpCOB HA KOMIICHCAIMIO MOCICICTBHUIA j-TO ITOXapa (Ha BOCCTAHOB-
JTeHne o0BEeKTa 1 IIPUPOIHBIX PECYPCOB MOCIE MoXapa (Ho,pj ), py6., BEMUCITIOT IO (hOpMyIIc
m
m,,,=%H+EK,), (128)

i=1
re H; — i-e U3IepXKU IIPU BOCCTAHOBUTENLHLIX paborax, pyo.;
K. — i-¢ efMHOBpPEMEHHBIC JIOTIONHUTEILHbIC BIOXCHHUS, Pyo.;
E_ — HopMmaTuBHBIA KO3 duimeHT 3 PeKTHBHOCTH KaIUTAIBHBIX BIOXCHUA;
m — KOJIWYIEeCTBO BUIOB 3aTPaT Ha BOCCTAHOBUTEIBHEBIC PabOTHI.

2.13. Tlorepu ot 1pocros obbekra B peynbrare j-ro noxapa (I . ), py6., BBIMUCIIOT 110 HopMyIte

.0f

m
IIH_Oj :.ZI(HS_H_H].+ Hﬂ.nj) , (129)
]:
rae HS.H.H]. — 3apaboTHas IUIaTa W YCIOBHO-TIOCTOSTHHBIC PacXofbl 3a BpeMsI IpOCTOsi O0BeKTa B pe3yibTare j-ro
moxapa, pyo.;
HH.Hj — MpUOBLIH, HEAOIOMYICHHAS 3a TIEPUOJL TIPOCTOSI 00BEKTa B pe3ybTaTe j-ro moxapa, pyo.

2.14. TloTepu npu BHIOBITHA TPYIOBBIX PECYPCOB U3 IIPOU3BOICTBEHHOM JICSITCIIHBHOCTH B pe3yJIbTare j-ro moxapa

(IIB.T.pj ), Py0., pacCCUUTBIBAIOT TOJBKO IS chepbl MATEPHUATIHHOTO TIPOHU3BOJICTBA 110 (hopMyJie
m
— T T
HB.T.pj _.ZI(H B.T.pj + HB.T.pj ), (130)
] =
tne [T ;T.pj __ TIOTEpH HIPH BEIOBITMH TPYAOBBIX PECYpPCOB M3 IIPOM3BOJCTBCHHOM MESITEIBHOCTHU B pPE3YIbTAaTe HX
TPaBMUPOBAHMS B IIPOIIECCE j-TO MOXapa, pyo.;
T 0j TIOTEPH IIPY BHIOBITHH TPYIOBBIX PECYPCOB U3 IIPOM3BOACTBEHHOM AITEIFHOCTH B pe3ybTaTe UX rubeu

Ha j-M moxape, pyo.
2.15. TloTtepn Tipm BBIOBITHM TPYAOBBIX PECYpCOB M3 IIPOM3BOICTBCHHON AESTEIBHOCTH B pe3ylbTaTe HX
TpaBMUPOBAaHMSA B IIporiecce j-ro noxapa (I1T ), PYO., BBIUUCISIIOT 110 hopMyIie

B.T.Dj
o
Hrll;-T-Pj: z KH-I[ ’ 3gi' Tinis (131)

i=1

rae Ky — KoahOUIMEHT, YIUTHIBAIOIIMA IIOTEPIO YACTH HAIMOHATBHOTO JIOXO/a;

381 — 3apaboTHas UIaTa i-ro paboTHUKa, Py6. mHI L
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T, ;; — TPOIOIDKUTEIBHOCTD BBIOBITHS U3 IIPOU3BOACTBEHHON JeATEIbHOCTH [-TO TPaBMUPOBAHHOIO, HU;
O — KOJUYECTBO TPAaBMUPOBAHHBIX eI
2.16. TloTepu IIpu BHIOBITAM TPYIOBBIX PECYPCOB U3 IPOM3BOICTBEHHON ASSITEIBHOCTH B PE3YIbTATEe WX THOETH

Ha j-M noxape ([ ;T.p j), py0., BEIMUCISIIOT 110 hopMyIIe

X
BTpj = §IHt Tons (132)

rie H, — Oond HalMOHAIBHOIO JIOXOJA, HENONAHHAS OTHMM pabOTAIOLIMM, IO OTPAcIsAM HApOIHOIO XO3sAMCTBa,
pY6.tHI
Tp.JI — noTeps pabouux THEH B pe3yibrare THOEIN OJHOIO paboTaloero;
X — KOMMYECTBO TIOTHOINMX, Te.
2.17. ConnambHO-3KOHOMUYECKNE TIOTEPU MIPU TPABMUPOBAHUM JIIOJEH TI0J] BO3JEUCTBUEM j-TO IIOXAPa BKIIO-
YAOT: BEIIUTATHI IOCOOUI T10 BpeMEHHOHN HETPYAOCIIOCOOHOCTH (6€3 yueTa BBIILTATHI 110 MHBATUIHOCTH) TIOCTPAIABIITAM

Ha j-M TIoXape (SB]-), py0., BEIIUCISIOT 110 hopMyTIe

GB

_ (133)
SBj__Z I/VBi' TBi’
i=1
rae W,; — 3HaueHUe i-TO TIOCOGUs 110 BPeMEHHOM HETPYIOCIIOCOOHOCTH, py6..mau—!;
T,; — TIepyoJ BBIILIATHI i-TO TTOCOOHS 110 BPEMEHHO HETPYIOCIIOCOOHOCTH, THH;
0, — KOJIMIECTBO TPABMUPOBAHHBIX (6¢3 0QOPMICHUS HHBAIMIHOCTH), YeI.
2.18. BoIILIaTHl IEHCUI MHBATKUAAM, [TOCTPaaBIINM Ha j-M II0Xape (SHJ-), PYO., BEIYNCIAIOT 110 (popMyJie

Oy

= 134
Suj=% W, T, (134)

ui»
riue Wnﬂ — 3HaYeHWe - TIEHCHY WHBATUAAM /- TpYNIIBL py6.xHr;

O, — KOJIMYECTBO TPaBMUPOBAHHBIX, TIOJIY4UBIINX MHBAIMIHOCTD, YEIL.;

T,; — TEPUOJ BBIILIATHI i-i IeHcu# (ITOCobKs) 110 MHBAIUIHOCTH, AHU.
2.19. Pacxonpl Ha KJIMHUYECKOE JICUCHHUE TTIOCTPAIABIIMM Ha j-M IoXape (Smj ), py6., BBIUUCIAIOT 10 hopMyrte
O
SKH]. :,ZI(SH +8- Tg), (135)
i=

rae SH — CpEeJHSSI CTOMMOCTD JIOCTABKU OJIHOTO TOCTPAJIaBIIErO B OOMBHUILY, PyO.;
Sg — cpenHue pacxo/bl GOIBHMIIBI HA OJIHOTO TIOCTPAAaBILero, pyo.HuL;
T5 — neproj| HAXOXAEHNUS B OONBHUIE [-TO ITOCTPAIaBLIETO, THU;
Og — KOIMYECTBO TPABMUPOBAHHBIX, IPOINEANINX KIMHHYIECKOE JICYeHUE, Yell.
2.20. Pacxozpl Ha CaHATOPHO-KYPOPTHOE JICYEHHE TIOCTPAaBIIMX Ha j-M Toxape (S, ), py6., BBMUCIAIOT 110

KT
dopmyne
GC
SC.K.]Ij :,Zl(Sn.ci + 8¢5 (136)
i=
rae S, ,; — CPCIHHUE PacXoibl Ha IIPOE3] B CAHATOPHIA i-TO IOCTPA/IABINETO, PYO.;

S,; — CpelHIE PacXo/ibl CAHATOPUSL HA i-TO MOCTPaJaBILIETo, pyo.;
G, — KOJNMYECTBO TPABMUPOBAHHBIX, IPOIIEINX KypC JICICHUS B CAHATOPUHU, Uell.
2.21. ConuanbHO-3KOHOMHAYECKHE MOTEPH NPU THOENU MOACH B pe3ybTaTe j-Iro MoXapa BKIOYAIOT: BBHIUIATHL

MoCcOOUiA Ha TIOTpebeHME TIOTUONINX HA j-M TIoXape (Snorj ), PYO., BBIUUCISIOT 1O popMyJie

4
Snorj :lzl Wiorir™ X1 (137)
tae W, — 3Ha4YCHUE i-To HOCO6Us Ha OorpeGeHne /-if TpyIsl moru6immx, py6./gen—L;

X; — KOIMIECTBO TOTNOMMX /- TPyIIsI, el
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2.22. BbIImaThl IEHCHH 110 CITydar0 MOTEPH KOPMILIbIA Ha j-M IIoXape (S py0., BEIUUCISTIOT 10 (hopMyIie

K )5

X
LK

_ (138)
Sl‘I.Kj __21 WH.K il Tn.Ki >
i=
tae W,y — 3HaueHMe j-} IeHCUHM 110 CIY4alo IOTepu KOPMILTBIA /-1 TPYIIIIEL, py6..mHn—!;
X;x — KOJIMYECTBO MTOTMOINMX, MMEBIIUX KOrO-IN00 HA IKIUBEHUH, YeIl.;
T, «; — TepuoJ BBILIATH IIEHCUH 110 CIy4alo IIOTePH KOPMIIBIIA i-11 CeMbe MOTUOILETo, THU.

3. PacyerT oXmMOgaeMbX 3KOHOMHUUYECKNUX IIOTEPh OT BO3SMOXHOTO IoXapa

[TporHo3 5KOHOMHYECKUX TOTEPh OT BO3MOXHOTO IIOXapa IIPOM3BONUTCS HA OCHOBE pacueTa I1apaMeTpoB
pPa3BUTHUA MOXapa Ha o0BbeKTe (B 3/aHAM), a TaKXe JaHHBIX 06 3(P(EKTUBHOCTY 3IEMEHTOB U CHCTEM O0eCIIeUeHIs
MOXAapHOU 6€30IMaCHOCTH.

MaTteMaTrgeckoe OXHAAHAC SKOHOMIMECKHX MOTeph oT nmoxapa (M(I1)) BeMUCIIOT o GopMyJIe

M = M(I1,, o)+ M1, )+ M(I1,, ), (139)

rae M(I1, ;) — mMaTeMaTHYeCKOe OXWMJIAHME TI0TEPh OT MOXApa YACTH HAIMOHANBHOTO GOraTCTBa, pyd.-Tox !,
M(I]O_p) —MaTeMaTHYeCKoe OXUAAHKE IIOTEPD B PE3YJIBTATE OTBICYCHUS PECYPCOB HAa KOMIICHCALIMIO TIOCTIEICTBUI
moxapa, py6.-roq—1;
M(II, ) — maremaTi4ecKoe OXMUIaHUE TIOTEPD OT NMPOCTOA 0OBEKTa, OBYCIOBIEHHOTO MOXapoM, py6.-rox L.
3.1. MarematrdecKoe OXIAaHKE TIOTEPD OT 0XKapa YaCTH HAMOHANBLHOTO Goratcra (M(I1; ¢)) BEIMHCIAIOT IO
dopmMmyme

M1, 6) = F(CYRRACYR)-O, (140)

rie F, — Iwiomais BO3MOXHOTO MoXapa Ha 06bekTe, M2;
C Y% — ynembHast CTOMMOCTb MATePHATBHBIX LIEHHOCTE, py6.M—2;

R, — noist yHUYTOXEHHDIX MAaTePHANBHBIX LICHHOCTEH Ha IUIOMa/M [10Xapa Ha OObEKTe;
CP, — YHCHbHAS CTOUMOCTb PEMOHTHBIX pa6ot, py6..M—2;

R, — mons nmoBpeXIeHHBIX MaTepHalbHBIX LIEHHOCTEH Ha IJIOLIA/U 1I0Xapa Ha 06beKTe;
O, — BEPOSTHOCTb BOHUKHOBEHHS [10Kapa B OOBEKTE, rox—! (cM. mputoxeHme 3).

3.2. MaremaTrudeckoe OXWIAHWE TOTEPb B pe3yabTaTe OTBACUYCHUS PeCYpCOB HAa KOMIICHCAIIMIO TOCICACTBAIA
rnoxapa (M(Ho.p )) BEIMUCISIOT 10 hopMyIe

M(Ho.p) = Fn[HyH+EH(K33;H + Kﬁa )] Qrp (141)

roe I/IyJI — yIleNBHBIEC U3IEPKKH TIPY BOCCTAHOBUTENBHBIX paboTax, pyb.- M2,
K ?,H — yIeNbHBIC CAMHOBPEMCHHBIC BIOXEHWS B 3MaHUE (COOPYXEHHE), pys.-M~2;

K ?11 — yIleNBHBIC ¢AMHOBPEMEHHEIC BIOXEHWS B 060pYI0BaHUE, pyd. M2,

3.3. Maremarnieckoe OXWIAHWC MTOTEPh OT OOYCIOBICHHOTO ITOXAPOM IIPOCTOST OOBEKTa (HEHOIIOIydCHHAs
npubsUIb) (M(I1 ,)) BRIMUCIAIOT 110 (hopMyie

MUI, ) = an-THp- O, (142)
IIe an — TIpUOHUIb OGBEKTA, PYO. THI 1]
THp — MPOIOIKUTEILHOCTD IIPOCTOST OOBEKTA, JHU.

4 MeTon omnmpeaenNeHnsd NAOMaANd HoXapa

Hacrosmmuit MeTon mpenHa3HaueH IS OIPe/ieIeHHsT TUTOTIAAN TIokapa, 3HAUYeHUE KOTOPOil HeOOXOMUMO IIpU
pacdeTe TIOTeph OT ITOXapa Ha oobeKTe. Pacder 1oiomaam noxapa IIpoBOJISIT /U TOPIOYHX U JIETKOBOCILIAMEHSFOIIAXCST
XKUAKOCTEH; OHA IIPUHUMAETCS PaBHOM IUIONIAIN PasMeIeHWsI XXUIKOCTeH W ILTOIIan aBapUiiHOTO pasiuBa.

4.1. TDLromanp moxapa npyu cBOGOTHOM TOPEHUHN TREPIBIX TOPIOUNX 1 TPYIHOTOPIOUNX MATEPUATIOB BEMUCIAIOT:

JUTSL TIOMEIIeHHH ¢ obbeMoM V<400 M3 1o dopmyste

F =n (Mt)® <F, (143)

I
e M — nuHelHash CKOPOCTh pacpOCTpaHEHMsI 110 TTIOBEPXHOCTH MaTepraja IoXapHON Harpys3Ku, M-C_I;
! — TEKYIlee BpeMs, C;
F — mromanp, 3aHUMaeMast ITOXapHON Harpy3Koi, M2;
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WIS oMenieHuii ¢ oobemom ¥ > 400 M3 mo dopmyrne

2

; (144)
F, = Ft, <t

t H.C.IT ?
H.C.IT

THE # — BpEMA JIOKAIM3ALMUM [I0Xapa, C;
!, .n — TPOJOXUTENLHOCTh HAYAIBHOM CTaNH 110Xapa, C.

4.2. MvHVMaIbHYIO TIPOJIOJDKUTENILHOCTL HAYATTbHOM CTaINM TI0Xapa B IIOMEILEHNH ONPEIe/IIOT B 3aBICHMOCTH
OT 00beMa TIOMENICHUS, BHICOTHI TOMENICHUsL ¥ KOJIMYECTBA IPUBEICHHOM 1oXapHO# Harpy3ku (4epT. 7, 8).
4.3. KonuyecTso MpuBENEHHON MOXApPHOI HArpy3ku (g) BBIYUCIAIOT Io (GopMyIie

n (145)
g = Z gi ’
i=1
Ime g — KOJMYECTBO NPUBENCHHON MOXAPHOW HATPY3KH, COCTOAIIEH M3 j-rO TOPIOYETo M TPYAHOTOPIOYETO MATE-
puana.
n 48
oy
SHPY4 S P
Ny o
¥ B[ // / — N
g = d /'//O 5 123
Q@
S 2% ) °/0 §
N A 5 72f
'}
X 12 3 6
o S
sy 5 "§
a E_ 1 1 !
= | x | | <0 13 2103 340° UMl
7 rw* 2w 3w ww* sw* swt 2wt
vp,m?

1—H=3wm;2— H=6M, 3— H=12 M
- - - H=6,6 M; 1—g=(2,4—14) xt-M—%; 2—g=(67—110) k0 M—2;

3—g=640 kP M~ Yepr. 8
- .- H=72wM; 1—g=(60—66) kr-M—2; 2—g=(82—155) kr-M—2;

3—g=200 kr-M—2;
“0-0- H=8 w; 1—g=60 kr—2; 2—g=(140—160) krm—2; 3—g=(210—250) kr-m—2;

4—g-(500—550) xkT-M~2;
___ H=48; g=(169—70) xr-M—2 (H — BLICOTA TIOMELIEHNI1).

Yepr. 7

3HaueHue (g; ) BRIUUCIAIOT IO hopmye

9% (146)

IIe g,,; — KOJIMYECTBO TOPIOYETO MM TPYTHOTOPIOYETO /-T0 MaTeprasa Ha EMMHUILY TUIOIIANH, KM~ 2;
QP , — TeroTa cropaHus i-ro Marepuana, M,H)K~Kl“_1‘

4.4, BBIYUCASIOT IPOMOJDKUTEILHOCTh HAYAIBHOM CTaoUM TOXapa o dopMyIam:
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JUTST TIOMeIeHuii ¢ o6beMoM F<3-103m3:

1 1/3
— —2 - -
fyen = 0,94-1072 138 | P ) (147)
- QP i
JUISL TIOMETUeHHUii ¢ o6beMoM V>3-103-m3;
1/3
_ 0 0,73 + 0,01g1
bien = 0,89- 10 tll?ch.n v > (148)
- 00 e )
rie {1 =~ — MHHUMATbHas IPOJO/DKUTEIBHOCTD HAYaJIBHON CTaqMy 10Xapa, C, OMPE/ICISIIOT B COOTBETCTBHU €
geprt. 7, 8;
Yep —  CPEHSSL CKOPOCT IIOTEPH MACCHI TIOXAPHOH HAIPY3KM B HAYAILHOMN CTa/[UU 10Xapa, KT - M—2c— ],
BBIMUCISTIOT IO popMyJie
M I I
Yoo = =, (149)
P z Evi
IIe Y; — CKOPOCTb IIOTEPU MAacChl B HAYANBHOM CTA[MH T10XKapa i-To MaTeprala OXapHOM Harpy3Ku, kr-M—2.¢~ L,
0 B ep — CPCMHSS TCIUIOTA CTOPAHUSA noxapHoii Harpysku, MJIx-kr—!, BemmcitioT IO (hopMyITe
¥ ..Ob.
Doy = 28 Qhi (150)
’ z Evi

4 — NMVHEHHAS CKOPOCTH PACIIPOCTPAHEHUS INIAMEHH, M-C—!.

Joryckaercs B Ka4ecTBe BEJIMYMHBL # 6paTh MAaKCUMAJIbHOE 3HAYeHHe JIJIST COCTARISIONINAX ITOXAPHYIO HATPY3KY
MATEpUATIOB.
3HAYeHHS BEIMIH Yep > 0P, u AN OCHOBHBIX TOPIOYMX MAaTePUATOB NMPUBEAEHHI B Tab. 11, 12

Taoauma 11
JIuHeiliHaA CKOPOCTh pacnpocTpaHeHus IIAMEHH MO0 MOBEPXHOCTH MATEPHAJIOB

Matepuan JlvHeitHag ckopoCTh
pacipocTpaHeHUs IUIAMEHT
IO TIOBEPXHOCTH ><102, mc!
1. VYraphl TeKCTUILHOTO IIPOM3BOJICTBA B Pa3phIXJICHHOM COCTOSIHUN 10
2. Kopx 1,7
3. XJI0MOK pa3phIXIeHHBII 4,2
4. JleH pa3pbIXICHHBII 5,0
5. Xmomox+xampon (3:1) 2,8
6. JIpeBecuHa B ITa0eIAX IIpU BIAXHOCTH, %:
8§—12 6,7
16—18 3,8
18—20 2,7
20—30 2,0
Boiee 30 1,7
7. TloppellieHHBbIE BOPCUCTHIE TKAHK 6,7—10
8. TeKCTIIbHBIC M3IeUs B 3aKPBITOM CKIIae [IpH 3arpyske 100 Kkr/m> 0,6
9. ByMmara B py/JIOHAX B 3aKpPBITOM CKTIaji¢ 1Ipy 3arpy3ke 140 xr/m? 0,5
10. CuHTeTHuecKuUil KaydyK B 3aKPBITOM CKIIaj¢ TIPH 3arpysKe cBbmre 290 Kr/m2 0,7
11. JepeBsdHHBIC NOKPBITUS IIEXOB OONBINON ILIOIMAOM, IEPEBSIHHBIC CTCHBI,
OT[EJIaHHBIE APEeBECHOBOJIOKHUCTBIMHU ITATAMK 2,8—5,3
12. Tleunble orpaxmarolnie KOHCTPYKIIMY € yTeIUIUTeaeM 13 3amBoyHoro ITITY 7,5—10
13. ComomeHHBbIe 1 KAMBIIIIUTOBBIE M3OEIAST 6,7
14. Txanwm (xoJicT, O6alika, 6s135):
TI0 TOPM3OHTAIN 1,3
B BEPTUKAIHLHOM HaIIpaBICHUU 30
B HalpaplIeHUM, HOPMATBHOM K IIOBEPXHOCTU TKaHeU, IIPU PacCTOSHUU MEXIY
"HuMmu 0,2 M 4,0
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IIpodoasxcenue maba. 11

Marepuan

JIuHeitHas cKOpOCTh
PACIIPOCTPAHEHHMS INAMEHH TI0
nosepxHocTH X102, M-c!

15. JIucrosoii ITITY

16. PesuHOTEXHUYECKUE U3JIEINE B IITAOEISIX

17. Cunretnaeckoe nokpseitue «Ckopron» npu 1 = 180 °C

18. TopdorumiTel B mrrabeistx

19. Kab6enn AAIIIB1 x 120; AIIBI'®3 x 35+1 x 25; ABBI'3 x 35+1 x 25:
B TOPHA3OHTAIHLHOM TOHHEIIC CBEPXY BHU3 NPU PACCTOSHUU MEXKITY ITOTKAMK
0,2 M
B TOPU3OHTAIIBHOM HAIIpaBJICHUHT

B BepPTUKAJGHOM TOHHEJIC B TOPU3OHTAIFHOM HAIIPARIICHUN IIPU PACCTOSTHUT
Mexay psaaamu 0,2—0,4 m

5,0
1,7—2
0,07
1,7

0,3
0,33
0,083

Taonumma 12

Cpenussi CKOPOCTh BHITOPAHASA H HH3MIAA TEIJIOTA CTOPARHSA BEMIECTBA H MATEPHAJIOB

BelmecTsa u MaTepHaHI CKOpOCTb HOTEPH Macchl X 103, Husiuas Temiora cropaHus,
KOM 2¢ kK xkr—1

BeusuH 61,7 41 870
AT1eTOH 44,0 28 890
JAW3THIOBBIN CIUpT 60,0 33 500
Benzon 73,3 38 520
Jn3eapHOe TOILTUBO 42,0 48 870
Kepocun 48,3 43 540
Masyr 34,7 39 770
Hedrs 28,3 41 870
DTUIOBBIHA CIIUPT 33,0 27 200
Typ6unnoe macno (TTI-22) 30,0 41 870
MzonponmnoBenii coupT 31,3 30 145
H3zonenran 10,3 45220
Tonyon 48,3 41 030
Hatpwuii MeTammmaeckuia 17,5 10 900
Jpesecuna (6pycku) 13,7 % 39,3 13 800
JlpeBecuHa (Mebelib B XWIBIX U

AIMAHUCTPATUBHBIX 3naHusx 8—10 %) 14,0 13 800
ByMara paspbIxireHHAs 8,0 13 400
Bymara (KHUTH, XypHAJIbI) 4,2 13 400
KHury Ha JiepeBSIHHBIX CTeIUIaXax 16,7 13 400
KunoruieHka TpuaneTaTHas 9,0 18 800
Kap6oimroBbie U3IeIns 9,5 26 900
Kayayk CKC 13,0 43 890
Kayuyk HaTypabHBIA 19,0 44 725
OpraHndgeckoe CTEKIO 16,1 27 670
IMomicTupon 14,4 39 000
Pesuna 11,2 33 520
Tekcromur 6,7 20 900
IIenomomaypeTan 2,8 24 300
BookHO mTareabHoe 6,7 13 800
BomokHO mITanenbHoe B KAIAX

40 x 40 x 40 cm 22,5 13 800
IMomsTineH 10,3 47 140
TomanponuieH 14,5 45 670
XJromoK B TIokax 190 kr x M3 2,4 16 750
XJI01IOK pa3phIXIICHHBIA 21,3 15 700
JleH paspbIXIcHHBIH 21,3 15 700
Xironok+xkanpos (3:1) 12,5 16 200
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IIPHTIOXEHHUE 5
O6Gszamensroe

METO/J SKCIIEPUMEHTAJIBHOTO OIIPEAEIIEHUA BEPOATHOCTH
BO3HUKHOBEHHMS ITOXKAPA B (OT) DJIEKTPHYECKHUX U3JEJIUAX

HacTosmuii MeTo| pactipocTpaHseTcsl Ha 3IEKTPOTeXHUYeCKHE WM3IENIUs, paAlo3JeKTPOHHYIO armiaparypy u
CpeliCTBa BBHMUCIHUTSIHPHOM TEXHUKW (IMCKTPUUCCKUE WU3IeNUsS) W YCTAHABAMBAeT MOPSIOK SKCIIEPUMEHTAIHBHOTO
OTIpeJIeICHUST BEPOSATHOCTH BOZHUKHOBECHMS IOXapa B (OT) HUX.

ITapaMeTpsl ¥ YCIOBUS UCIIBITAHWA JUISI KOHKPETHOTO U3EMHS TOJIKHBI COAESPKAThCS B HOPMATABHO-TEXHUIEC-
KO JIOKYMCHTAITUXA HA U3JICIIIC.

1. CymmnocTth MeTOAA

1.1. Merox pa3paboTaH B COOTBETCTBHM C IIPUIOXEHHEM 3.

1.2. BeposATHOCTh BOSHUKHOBCHMS MOXAapa B (OT) 3JIEKTPUYECKOM (To) U3AETUU () SABIAETCS WHTErPaIbHBIM
TOKA3aTeJICM, YIUTHIBAIOINM KaK HAJICKHOCTh (MHTEHCHBHOCTD OTKA30B) CAMOTr0 M3JENMS W €ro 3allMTHOX allrapa-
TYpHI (TSILUTOBOM M 3JICKTPUICCKON ), TAK M BEPOSATHOCTD 3aTOPaHUA (TOCTIDKEHUS KPUTHUECKOM TeMITepaTyphl) YacTAMU
HM3ICIs, TIOMACPXUBAIOIAMKA KOHCTPYKIITMOHHBIMIA MaTepralaMi WIKM BellleCTBaMKM 1 MaTepHalaMU, HaXOASIIUMUCS
B 30HE €T0 PAIMAIAOHHOTO U3IYyIeHUS MO0 B 30HE IMOPAXCHUS MEKTPOAYTOi WIKM pa3eTAIoIMNMUCA pacKaleHHBIMU
(ropaImmuMu) JacTIMHA (JACTUIIAMU) OT W3JICIIHSL.

1.3. H3nmenne curTaeTcs YAOBICTBOPSIOMAM TpeOOBAaHUSAM HACTOAIIETO CTaHAApTa, €CIM OHO MPOIIUIO HCIIBITA-
HHE B XapaKTEPHOM TOXapOOIIACHOM PEXHUME M BEPOSTHOCTh BOBHUKHOBEHHS 110Kapa B HeM (OT HEro) He MpeBBICHIA
10— B rox.

Komrmtexryronue u3nenus (pe3ucTopbl, KOHACHCATOPBI, TPAH3UCTOPBI, TpaHCGHOPMATOPbI, KIIEeMMHBIE 3a3KIUMBI,
pere U T. JI.) JOIyCKAIOTCA K MPUMEHCHUIO, ¢CIM OHM OTBEYAIOT TPeGOBaHUAM IOXAPHOIT 6€30MacCHOCTH COOTBETCT-
BYIOIIMX HOPMATHBHO-TEXHUICCKHAX JOKYMCHTOB ¥ JIUISI HUX OIpe/ieieHbl HHTEHCUBHOCTH IOXAPOOIAaCHBIX OTKAa30B,
HEOOXOAUMBIE JIJIST OIICHKY BEPOSTHOCTH BOZHUKHOBCHUS ITOXApAa B KOHEUHOM M3JICIIAN.

1.4. XapakTepHEIII aBapWAHBIA MHOXApPOOIACHBEIA peXuM (Jajiee — XapaKTepHBIA ITOXApOOIIACHBII peXHM)
SIEKTPOTEXHIMICCKOTO U3ACIHAS — 3TO TAKON PeXUM paboThI, IIPH KOTOPOM HAPYIIIACTCSA COOTBETCTBHE HOMUHATBHBIX
IMapaMeTpOB M HOPMAIbHBIX YCIOBUI SKCIUIyaTAIlMK U3JSIAS I €0 COCTABHBIX YAaCTeH, IPUBOAAIINI €ro K BBIXOMY
13 CTPOS U CO3MAIONINIA YCIOBHSA BO3HUKHOBECHUS 3aTOpaHUs.

1.5. XapaxkTepHBIN IOXAapOOIACHBIN peXUM YCTaHABIHUBAIOT B XOJIE MPeABAPUTENIBHBIX UCIIBITAHUI. OH J0DKEH
OBITh 13 UKCIa Hambolee OMacHbBIX B MOXAPHOM OTHOIIEHUH PEXMMOB, KOTOPbIe BOBHUKAIOT B SKCIUIyaTalluM W, IO
BO3MOXHOCTH, IMEIOT HaMOOJbIIYI0 BepOSITHOCTh. B AaipHefillieM BHIOpaHHBIN MOXAPOOMACHBIN PeXNM YKa3bIBAOT
B METOAUKE UCIIBITAHUS HA ITTOXAPHYIO OMMACHOCTb.

B 3aBucHMOCTM OT BHWja M Ha3HAYCHUS W3IeIUsS XapaKTepHble HCIBbITATebHbIE ITOXAapOOIaCHBbIE PEXHMBI
CO3/IaI0T ITyTeM:

VBEJIMUEHUSI CHIBI TOKA, MPOTEKAIOIIETO Yepe3 UCCIeyeMoe 3IeKTPUYeCcKoe U3Aere WIN ero COCTABHYIO YacTh
(IOBBIIIIEHNE HAIIPSDKEHMS, KOPOTKOE 3aMbIKaHIe, Meperpyska, AByxdasHoe BKIIOYEHIE 3JEKTPOTEXHUUECKUX YCTPOHCTB
TpexGha3HOTo TOKa, 3aKIMHUBAHKE POTOPA WK APYTUX MMOABIKHBIX YacTell 2MEKTPIYECKUX MALIH U alllapaToB U 1Ip.);

CHIDKeHUST 3D (HeKTUBHOCTH TEIJIOOTBOMA OT HArpeBaeMbIX 3JMIEKTPUYECKHM TOKOM JieTajeli M IMOBepXHOCTelt
SIEKTPUICCKUX YCTPOMCTB (3aKPHITHE [MOBEPXHOCTEl TOPIOYUMK MaTeprHalaMi ¢ MATBIM KO3 GOUIIMEHTOM TEILIONpO-
BOAHOCTH, OTCYTCTBHE XHUIKOCTH B BOJAOHAIMBHBIX MpHOOpPaX, BHIKIIOUEHNE BEHTWIATOPA B 3MeKTpoKajopudepax u
TEILIORJICKTPOBEHTUIISITOPAX, IIOHKEHKUE YPOBHS Macila WK APYroi AU3JIeKTPUYECKON XXKUIKOCTH B MaCIOHAIIOIHEH -
HBIX YCTAHOBKAX, CHIDKCHUEC YPOBHS XHAKOCTH, UCIIONb3yeMOli B Ka4eCcTBe TEIUIOHOCUTES, U Ap.);

YBEIIMYEHUS TIEPEXOHOTO CONPOTUBICHNS (3HAUCHWE MAJeHUST HANPSDKEHUS, BBIACAIONICHCS MOIIHOCTH) B
KOHTAKTHBIX COAMHCHMSAX WM KOMMYTAIlUOHHBIX DJIEMEHTAX;

HOBBIIICHNS KO3h(PHIeHTa TPSHUSL B ABIXYIUXCS (BPaIAIOIIUXCS) 3/IeMEHTaX (MMUTAIAS OTCYTCTBHSI CMa3Ku,
HM3HOC TIOBEPXHOCTEH | T. 11.);

BO3JICHCTBUS Ha JICTATH 3ICKTPOYCTAHOBOK DJICKTPUUYECKUX YT (pe3Koe MepeHANpssKeHWe, OTCYTCTBHE JIyrora-
CHUTEIBHBIX PEIIETOK, BBIXOJ U3 CTPOSI 3JICMCHTOB, IMYHTHPYIONIUX AYTY, KPYTrOBOil OTOHB KOJIJICKTOPA);

CcOpachIBaHUS PACKAICHHBIX (TOPSIIUX) YACTHI, OOpa3yIOIIUXCS PH aBapUITHBIX PEXUMaX B 3JICKTPOYCTAHOBKAX,
Ha TOPIOYHC SJEMEHTHI (YaCTHI] OT OIUIABICHHAS HHUKEIEBBIX 3IEKTPOAOB B JIaMIIaX HAKAIMBAHWSA, TaCTHUI| MCTAJUIOB,
006pasyIoNMXCSA TP KOPOTKHAX 3aMBIKAHWSX B 3JICKTPOIIPOBOAKAX, U T. I1.);

PACIIONOXCHUS TOPIOYNX MATEPHANIOB B 30HE PaMalliOHHOTO HArpeBa, CO3JaBacMOTO 3JICKTPOYCTAHOBKAMM,

MPOITYCKaHUSI TOKA [0 KOHCTPYKITHSIM M 3JIEMEHTaM, KOTOpble HOPMAaJIbHO He OOTEKAIOTCS TOKOM, HO MOTYT UM
0OTEKaThCS B aBAPUIHBIX YCIOBUSX;

CO3JIaHrs HEe TIPSIYCMOTPECHHOTO YCIOBUSAMM paboOThl, HO BO3MOXHOTO B aBApMITHOM pPEXMME HArpeBa 3a CUET
SIEKTPOMATHUTHBIX TOJCH.

2. PacieT BepoOSTHOCTH BO3HMKHOBEHHS HOXAPA OT JEKTPHYECKOro H3Aeams

2.1. BeposTHOCTh BO3HHMKHOBCHWS MOXapa B (OT) 3JMEKTPUYECKUX M3ACIWN W YCIOBHUS MOXApOOE30IMaCHOCTH
(1. 1.3) 3anACHIBAIOT CICTYIONAM BHIPAXCHUACM:
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On = Onp Ons Qs Oy < 1075, (151)
rie O, — BEPOSTHOCTh BOSHUKHOBEHUSI XapaKTePHOTO IOXAPOONACHOTO PEKMMA B COCTABHOW HaCTH H3IETHSI
(Bo3HuKHOBeHUI K3, meperpysku, OBBIIICHNST [I€PEXOIHOTO COTPOTUBICHUS 1 T. 11.), 1/To;

O, ; — BEPOATHOCTb TOTO, YTO 3HAYEHME XaPaKTEPHOIO BIEKTPOTEXHMUYECKOTO IapameTpa (TOKa, MEPEXOTHOTO
COTIPOTHUBJICHUS U JIpP.) JIEKUT B IUAIla30HE MOXKApOOIIACHBIX 3HAYCHUI;
0, ; — BEPOATHOCTH HeCpabaThIBAHUSA allllapaTa 3alUThl (JMEKTPUIECKOM, TEIUIOBOR U T. I1.);
Q, — BEPOATHOCTD JOCTUXEHUS FOPIOYMM MATEPUAIOM KPUTUYECKOH TEMIIEPATYPhl UK €r0 BOCIUIAMEHEHHUSL.
2.2. 3a IOMOXWUTENBHBI MCXOM OMbITA B JJAHHOM CIIydac B 3aBUCHMOCTH OT BHWJA 3IEKTPUYCCKOTO W3HETUS
[IPUHUMAOT: BOCIUIAMEHEHNE, TIOSIBICHIE ABIMA, JOCTUXCHUE KPUTUISCKOTO 3HAUYCHUSI TEMIIEPATYPHI TIPYA HATpeBe U
T. T
2.3. BeposITHOCTb BOSHMKHOBEHUS XapaKTEPHOTO IIOXAPOOIACHOTO pexuMa Oy, , OTPEIEISIIOT CTATHCTIYECKH
110 TAHHBIM KCIIBITATENbHBIX Ta00paToOpril IPeIpUATHI-U3TOTOBATENEH 1 C-)KCHJIyaTaL[I/IOHHbIX CITyk0.
IIpy HamIMU COOTBETCTBYIOLINX CIIPABOYHBIX JAHHBIX O , MOXET OBITH ONPE/ICICHa Yepe3 OOIIyI0 HHTEHCHB-
HOCTb OTKAa30B U3J/ICNUS ¢ BBeIeHUEM K03 duIreHTa, y‘II/ITBIBaIOH_IGI‘O JIOJTEO TIOKapOOTIACHBIX OTKA30B.
2.4. BeposrHocTs (Q, ;) B 06IIeM BUIEe PacCUUTBHIBAETCS 1O (popMmyite

O =1-e° =1-Pe e ipe (152)
rme P — BepOSITHOCTH 3arpyOJeHUs 3allUTHl (YCTAHABIMBACTCSI OOCIEIOBAHIEM WM IPUHUMACTCS KaK CPeIHECTa-
TUCTUYECKOE 3HAYECHHE, MMEIOIIEe MECTO HA OOBEKTAX, [/Ie IPEUMYINECTBEHHO UCTIONB3YETCH U3/IeIne);
A, — 3KCIUIyaTallMOHHAs HHTEHCUBHOCTh OTKA30B allllapaToB 3allluThl, 1/4;
A, — Dpabouas (arnmaparHasi) MHTEHCUBHOCTD OTKA30B 3aIlUTHI (OTIPEICIIETCS [T0 TCOPUHU HAIEKHOCTH TCXHUICC-
KuX cuctem), 1/d;
A. — WHTCHCHBHOCTD OTKA30B 3arpyOIeHHON 3aIlUTh, 1/4;

t — TeKymiee BpeMs paboThl, 1.
JUIs annapaToB 3alIMTHL, HAXOMAINMXCA B 3KCIUTyaTanmu 6omee 1,5—2 met, mia pacuera (Q, , ) MOXeET OBITH
HCIIOJIB30BAaHO YIIPOIIEHHOE BBIpAXKCHMUE:

Qus =4, 1. (153)

2.5. XapakTepHBIil II0KaPOOIIACHBIN PEKUM U3/IEIIHS OlIpe/le/IIeTCs] 3HAUCHIEM SJIEKTPOTEXHHIIECKOTO TTapaMeT-
pa, IIp¥ KOTOPOM BO3MOXKHO ITOSIBJIEHUE IPU3HAKOB €0 3aropaHusi. Hanpumep, xapakTepHBIid TIOXAaPOOTIACHBII peskiM
— Kopotkoe 3aMbIKaHUe (K3); xapaKTepHBIN 3MEKTPOTEXHUUECKUM ITapaMeTp TOro peXmma — 3HaueHue Toka K3.
3axuraHue U3eIUsl BO3MOXHO TOJIBKO B OIIPeNeIeHHOM auanasoHe TokoB K3. B obiem Bujie:

Ons = N/ N, (154)

rae N, N, — COOTBETCTBEHHO IMAIIa30HBI II0KAPOOTIACHBIX ¥ BOSMOXHBIX B 9KCILTYaTalldK 3HAUYEHUH XapaKTepHOTO
BJIEKTPOTEXHINYECKOTO IIapaMeTpa.

B ciydyae wucronp3oBaHWS ST OIEHKW 3aXKWUTATEIBHOM CIIOCOGHOCTH 3JIEKTPOTEXHUYCCKMX (DAKTOPOB MX
SHEPreTUYECKUX XapaKTePUCTUK — SHEPTUM, MOIIHOCTH, IJIOTHOCTH TEIUIOBOTO IIOTOKA, TEMIEpPATYphl U T. II. OIIpe-
JIETSIETCST BEPOSITHOCTH TOTO, KaK YacTO WK KakK J0JIT0 3HAUYCHNUE COOTBETCTBYIOIICTO SHEPIETUYCCKOTO [TapaMeTpa 3a
OTIpe/IeIeHHBIN IPOMEXYTOK BpeMeHM (HaIIpUMEP B TeUEHME rofa) OyAeT IPeBhIIIATh €70 MUHIMAIBHOE II0KapooIac-
Hoe 3HaueHne. HaxoxneHne MIHUIMAaIbHBIX 10KAPOOIIACHBIX 3HAYCHUH IIPOM3BOAUTCS B XO/E BBITOJIHCHUS SKCIIEPH-
MEHTAJILHBIX UCCIENOBAaHNI IIpH onpenereHun Q.

2.6. BeposTHOCTH Q) TIOTOXUTEILHOTO MCXOa OIBITA (BOCIIIAMEHCHHUS, TIOSIBIICHUST bIMa WJIHA TOCTAXCHUS
KPUTHUYECKO TeMnepaTypH) OIIpe/leNIIeTCS TOCIe IIPOBEAeHUS Ta00PaTOPHBIX UCIIBITAHUN B YCIOBUSIX PABEHCTBA

an QH3 m.3 =1

3+13m (155)
n+2 °’

0, =

TI€ m — YHCIO OIBITOB C ITOJOXUTEIHLHBIM HCXOIOM;

N — YHCIIO OIBITOB.

B cityqae m>0,76 (n—1), npuHumator 0, =

[Tpy ucronb30BaHUY B KAUECTBE KPUTEPHUS ITOTOKUTEIHLHOTO MCXO0a OIbITa JOCTHXXEHIE TOPIOYIM MATEPUAIOM
KPUTUYECKO TeMIlepaTypsl (, olpenesnsercs u3 GOopMyIbl

0,=1-6;, (156)

rae ©; — 6e3pasMepHbIi TapaMeTp, 3HAaY€HHEe KOTOPOTO BBIOMPAETCS [0 TaGIMYHBIM JaHHBIM, B 3aBUCHMOCTU OT
6e3pasMepHOro mapamerpa o B pacupeaeneHU CThIOIEHTA.
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n(T,-T,) (157)
o = ——<
o
roe 7, — KpuTHYecKas TeMIlepaTypa HarpeBa ropiouero Marepuaina, K;
T., — cpemHee apudMeTUUCCKOE 3HAUSHHE TeMITEpaTyp B UCIIBITAHUAX B HanboMee HarpeToM MecTe uanemst, K;

C

g — cpeaHee KBAIpaTUIeCKOe OTKIIOHEHHE.,

B KauecTBe KpUTHYECKON TEMIIEpaTypbl, B 3aBUCMMOCTH OT BHAA H3HENUSA, YCIOBHII €ro SKCIUIyATAlldd M
BO3MOXHBIX MCTOYHIKOB 3aKUTAHUSA, MOXeT ObITh MIPUHSITA TeMIlepaTypa, cocTaBsomas 80 % TeMmeparypbl BOCILIA-
MEHEHWS N3O0IISIIMOHHOTO (KOHCTPYKTOPCKOTO) MaTepuaJa.

2.7. JlomyckaeTcss Ipy omupeneneHun () 3aMEHATh CO3[JaHHE XapaKTEPHOTO II0XAapOONacHOTO peXMMa Ha
WCTIOIb30BAHIE CTAHIAPTU3OBAHHOTO SKBUBATEHTHOTO IO TEIUIOBOMY BO3/IEHICTBHI0O MCTOYHHKA 3aXKWTAHUS, T. €. C
SKBUBAJICHTHBIMI TIapaMeTPaMU, XapaKTepU3YIOIIUMHU BOCILUIAMEHSIIONIYIO CTIOCOGHOCTD (MOIIIHOCTD, ITUIOINA b, IICPH-
OIMYHOCTh U BPEMSI BO3IEUCTBIUS).

IIPHJIOXEHHE 6
Cnpaeounoe

IIPUMEPBI PACYETA

1. PaccunTath BepOATHOCTD BOZHHKHOBEHHsI MOXApPa U B3PbiBa B OTIEJNEHHH KOMIpPECCHH

1.1. JanHBe OJ pacyeTa

OtaeneHre KOMIIPECCUY 3THCHA PACIIONOXEHO B OMHO3TAXKHOM ITPOM3BOJACTBEHHOM 3aHNH Pa3MEPaMH B IUIAHE
20 x 12 M u BeIicoTolt 10 M. CTeHBI 3IaHUS — KUPIHUYHBIE ¢ JIEHTOYHBIM OCTeKIeHeM. IlepekphiTie — 13 peOpUCTHIX
Xe1e300€TOHHBIX IUTUT. OCBEIIEHHE IleXa — 3MEKTPHUIECKOe, OTOIIEHNE — HeHTpaibHoe. Llex 06opynoBaH aBapHiiHOMN
BEHTWISIIIUEN ¢ KPaTHOCTBIO BO3MyXO0OMeHa (#), paBHOII BOCHMI.

B noMetnieHny 11exa pa3MelaeTcsa KOMIIPECCop, KOTOPHIii MOBBIIIAaeT AaBICHHE MMOCTYIAIONICTO M3 MaruCTPab-
HOTO Tpy6GoTpoBoaa 3TiIeHa ¢ 11105 no 275-10° IMa. JIuaMeTp TpyGONPOBOIOB ¢ STUICHOM paBeH 150 MM, TeMIlepaTypa
strneHa gocruraet 130 °C. 3maHue MMeeT MOJTHUE3ANUTy THIIa b.

HixHU# KOHIEHTPAIlMOHHEIN Ipefen BociiaMeHeHus: stunena (Cy . . B CMecH ¢ Bo3oyxoM paseH 2,75 %,
mmoatoMy, B cootBeTcTBIM ¢ CHHIIT II—90—81: Mpon3BoaCTBO 110 B3PBIBHOI, B3pHIBOIIOXAPHOI 1 ITOXAPHOI OIIaCHOCTHA
OTHOCHTCSI K KaTeropuu A, TO €CTh B IeXe BO3MOXHO BO3HMKHOBCHHC KAaK MOXapa, TaK W B3pbiBa. I1o ycaoBusM
TEXHOJOTHYICCKOTO IIPOIeCCa BO3ZHMKHOBCHNMC B3PBHIBOOIIACHON KOHIICHTpAIIMM B OOBeMe IMOMEIIEHNS BO3MOXHO
TOJIBKO B aBAPUIHBIX YCIOBUSIX, IIOSTOMY IIOMEIICHHE IO KiIacCHUKAIIMU B3PHIBOONACHBIX 30H OTHOCUTCS K KIIACCY
B-1a.

H0>KapHa$[ OIIACHOCTDL OTACIICHUA KOMIIPECCUN CKIIAABIBACTCA U3 HO)KapHOﬁ OITIaCHOCTH KOMl'IpeCCOpHOfI yCTa-
HOBKHM U TIOXapHOM OIMacHOCTH IToMeIeHMs. [1oXapHasi OITaCHOCTh KOMIIpeccopa O0yCIOBIEHa OMaCHOCTHIO BOSHHK-
HOBCHUSA B3pbIBa 3TI/IJI€HOBOS,Z[YH.IHOI71 CMECCH BHYTpPH allliapara.

IToxapHast OIIaCHOCTh IOMEIICHNS OOYCIOBICHA OIIACHOCTHI0O BOSHMKHOBEHMS ITOXAapa B liexe, a TaKXe
OITIACHOCTBbK BOSHUKHOBCHUA B3pbIBA C-)TI/IJIeHOBOS,Z[yLHHOﬁ cMecHl B 00BeMe nexa IIpU BBIXOJAC 3THUJICHA M3 ra30BbBIX
KOMMYHUKAIIAH IIpY aBapyM.

1.2. PacuerT

Bo3HUKHOBeHME B3phIBa B KOMIIpECCOpPe OOYCIOBICHO OTHOBPECMCHHBIM IOSIBACHHEM B LWIMHApPE TOPIOYCTO
rasa, OKNCIUTEISI U UCTOUYHNKA 3aKUTaHUS.

ITo yCIIOBUSIM TeXHOJIOTHIESCKOTO IIPOIIecca B IIMIMHIPE KOMIIPECCOPa ITIOCTOSHHO 00palllaeTcs 3STHUIEH, TO3TOMY
BEPOSITHOCTD TOSIBICHIS B KOMIIPECCOPE TOPIOYETO Ta3a paBHA CAMHUIIC

OIB)=Q UB)=0,()=1.

[MosiBeHe OKUCAUTENS (BO3MyXa) B IWIMHIPE KOMIIPECCOPA BO3MOXHO IIpM 3aKIMHHBAHUM BCACHIBAIOIIETO
KJIamaHa. B 3ToM ciydae B MWIMHAPE CO3MACTCS pas3psoKeHNE, 00yCIaBIMBAIOIISe ITIOICOC BO3AyXa Yepe3 CATbHUKOBEIC
yIutoTHeHus. s OTKIOHEHMS KOMIIpeccopa P 3aKIMHUBAHUY BCACHIBAIOIIETO KIIAIaHa MMEETCS CUCTEMA KOHTPOJIS
JaBIICHIIST, KOTOpasi OTKIIOUaeT KoMIIpeccop depes 10 ¢ mocae 3aKIMHUBaHUS KilanaHa. O6caemoBaHe TOKa3alo, YTo
3a ToJ1 Habmoaanoch 10 CiryyaeB 3aKIMHUBAHUS KIamaHoB. TOTIa BEpOSITHOCTh PasTepMETH3all KOMIIpeccopa paBHA

=9 = . — . -6
QK(SZ) : iZITl = 525 300 50 = 3,2 10 .

AHaIN3NPpyEeMbIil KOMIIpeCCOp B TeUeHMe roja Haxoawics B paboueM coctossHuM 4000 4, 1103TOMY BEpOSTHOCTD
€TO HAXOXICHUS IO paspsKeHIEM paBHA
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1

1 60 =213, 10-1
= 335600 2000-60=2,3-10"1.

O(S) =

m
I

pi=1

OTKy,Z[a BEPOSATHOCTD II0JICOCA BO3AYyXa B KOMIIPECCOP COCTAaBUT 3HAUCHUC

0 (by) = 0(S)O(S,) = 2,3-10—1.3,2.10=6 = 7,410~

TakuM 06pa3oM, BepOSITHOCTH ITOSIBICHIS B IIIIMHIPE KOMIIPECCOpa JOCTATOYHOTO KOMMYECTBA OKUCIUTENS B
COOTBETCTBUU ¢ opMyroil (44) riprnoxeHus 3 paBHa

0(0K) = Q(0K)) = Q, (b)) = 7,410,
OTKy/1a BEPOSITHOCTh 00pa3oBaHUs TOPIOYEll cpepl B IMUIMHAPE KOMIIPECCOpa B COOTBETCTBUH ¢ dopMyroii (40)
npwiioxeHus 3 OydeT paBHA

0.(IC)= Q,(IB) 0 (0K ) = 17,410~ = 7,410,

VICTOYHMKOM 3aXUTaHWST STIICHOBO3AYIIHOM CMECH B IIMHAPE KOMIIpeccopa MOTYT ObITh TOJBKO HMCKPBL
MEXaHNYECKOTO IIPONCXOKICHIS, BOSHUKAIOIINE TP pa3pyllieHNH Y3/I0B 1 JeTajcii OPIIHEBO IPpyNIIbl U3-3a OTEPU
TIPOYHOCTH MAaTepHaIa WM IIPU OCTAbICHUN GONTOBBIX COSAMHEHHUII.

CraTucTUuecKre JaHHBIC [TOKA3bIBAIOT, YTO 334 aHATU3UpPYEeMBbI IIEPHOJ] BpeMeHHU HAOMIOAACS OMUH CIydaid
Pas3pyLIeHNsI JeTalei ITOPIIIHEBOM TPYIIIILI, B pe3yAbTaTe YeTo B LIMIMHJIPE KOMIIPECCOpa B TeUeHHe 2 MUH HalI0aioch
nckpeuue. I103TOMy BEpOSITHOCTH ITOSIBICHHS B IWIMHApPe KoMIpeccopa (pUKIIMOHHBIX HCKP, B COOTBETCTBUAM C
dopmynamu (42 u 47) mpwioxeHus 3, paBHa

1

I S P T
T ae00 2= B8 10

O(TH) = O(THy) = Q(f) = — =

P
OlleHUM 3HEPTUIO MCKP, BOSHHUKAIOIIMAX IIPH Pa3pylIcHUH JICTANCH IMOPIIHEBOM TPYIIIBI KOMIIpeccopa. 3Had,
YTO CKOPOCTD IBIDKCHHS 3THX JeTaneil cocrasimger 20 M-c—!, a mx Macca paBHa 10 xr u Goiee, HaiiieM SHEPIHIO

coymapenus (E), [x, o dopmyie

E="%_ 5000,
2
H3zBecTHO, 4TO (PPUKIIMOHHBIC HCKPHI TBEPIBIX CTAJEH IIpH 3HEePrusix coyaapeHus ropsyika 1000 JIx mompxuraot
METAHOBOSZIYIIIHBIE CMECH ¢ MHHUMAJIBHOI 3Heprueii 3axuranusa 0,28 mIx.
MuHuManbHass SHEPTUS. 3aKUTAHUS 3THICHOBO3MYIIIHOM cMecu paBHa 0,12 m/Ix, a sHeprusi coylapeHUs Tel
3HaunTenbHO IpeBbitaer 1000 [Ix, cieqoBareabHO:

1y =
Oy (B;) = 1.
Torma BepoSITHOCTD TIOSIBIICHUS B LIWIMHAPE KOMIIpECCOpa UCTOYHMKA 3aXWTAHUS B COOTBETCTBAHU ¢ (OpMYIION
(46) pumoXeHUS 3 paBHA

0.(HA3) = Q(TH) O(B) = 3,810—%.1 = 3,8-10—6.
TakuM 06pa3oM, BEPOSITHOCTh B3PBIBA STHICHOBOIYIIHOM CMECH BHYTPH KOMIIpeccopa OyJieT paBHA
O (BTA) = Q(IC) O (H3) =7,41077-3,8.10~6 = 2,8.10~12.

Hab6mromeHne 3a TIpOM3BOACTBOM II0KA3aJI0, YTO TPUKIEL 3a TOA (m—3) OTMEYAIach pa3repMeTu3aIius KoMMy-
HUKAIIMA € STWIEHOM M ra3 BBRIXOAUI B 00BeM IoMellleHus. PaccumTaem BpeMsi 0Opa3oBaHUSI B3PBIBOOIACHOM
KOHIIEHTPAllMK B JOKAILHOM OOJIaKe, 3aHUMaoIeM 5 % obbeMa Iexa.

Pexxym mcTeueHUsT 3THIEHA U3 TPYOOIIPOBOAA IIPU pasrepMeTH3aIly (DIAHIIEBBIX COCAMHEHUN BBITUCISIOT U3
BEIpAXXeHUS

P 105
av L 10° 6 00364 < v, = 0,528,
Pys  275-10° >

rae P, — atMocdepHoe nasnenne, Ila;

Ppa6 — pabouee JaBlIeHUE B TPyOOIpOBoaax ¢ sTwieHoM, [la;

va — KPUTHUYICCKOC OTHOIIICHUC.
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To ecth ucTedeHNE TTPOMCXOAUT CO 3BYKOBOM CKOPOCTBIO W, PaBHOM

_ 848 - _ 848 _
w=3,34 7 Tpa6 = 3,34 8 - 369.

[Mnomane memu F npu pasrepMeTH3anuy (DIaHICBOTO COCAWMHEHWS TPyOoIpoBoma auamerpoM 150 MM u
TommuHo# menn 0,5 MM paBHa

F=nd&=12-10".
Pacxoj sTiiieHa — g 4epes TaKoe OTBEPCTHE OyIeT paBeH
g =369 mc—1.0,00012 M2 = 0,044.

Torna BpeMst 06pa3oBaHUA TOKATIHHOTO B3PBIBOONIACHOIO 0O6/IaKa, 3aHUMAIOIIEro 5 % o6beMa 1iexa Ipu pabore
BEHTWISIIIAM, OYAEeT paBHO

3600 g
1 8 _ CH.K.H.B
£7700 - 2- 3600
3600 0,044 ~
=7 In 0,044 _ 275 80,05 2400 = 0,66.
’ 100 - 2 - 3600

VuureiBasi, 4T0 U3 BCEH MAacChl STWIEHA, BBINIEAIIErO B OOBEM IIOMEINEHHS, TONLKO 70 % y4acTBYIOT B
00pa3oBaHUM JTOKAJIHLHOTO B3PBIBOOIIACHOTO OOIaKa, BpeMsl 0Opa3oBaHUs 3TOTO OOMaKa M BpeMs €r0 CYIEeCTBOBAHUS
"L 0,94
0,7 77"

BpeMst ncTeueHMs STUIEHA IPK UMEBIIKMX MECTO aBapUsIX 3a aHATU3UPYEMEIN TIeproj] BpeMeHU 6bUTO paBHO 4,5,
5 u 5,5 muH. Torma oGIree BpeMsI CYIIIECTBOBAHMSA B3PBIBOOIIACHOTO O0IaKa, 3aHUMAIOIIEro 5 % o0beMa MoMelleHS
1 TIPEICTARIISIONIETO OTIACHOCTD IIPY B3PBIBE IS IIEIOCTHOCTH CTPOUTEIBHBIX KOHCTPYKIIUHN 1 XXU3HU JIIOIEH, C ydeTOM
paboThl aBapUMHOM BEHTIWISAIINY OYIET paBHO

3
_eri =ml[(xy—-1))+1 |=m7y=15.
1=

T0CJIE YCTPAHEHNUs YTeUKY 3THIEHA GyIeT paBHO: T, =

OTKyga BepOSTHOCTh MOSBICHHS B OObeMe TOMEIIEHUS AOCTAaTOYHOrO MJIg OoOpa3oBaHHSA TOPIOYEH CMeCH
KOJIMYeCTBA 3TUJICHA paBHA

Q(I’B)=Q(1’B)=Q(a)=§;r.=ﬁ.15=36.10-5
o\~ 11 1 n\“2 Tpi:l i 525600 ’ :

YUnTEIBAsI, 9TO B 00beMe MIOMEINCHUS IIOCTOSTHHO UMEETCS OKUCIUTENb, TOTY4UM
0,(0K) = Oy(0K)) = Qp(bs) = 1.
Torna BeposiTHOCTH 0Opa30BaHUS TOPIOUCii CMECH 3THIICHA C BO3AYXOM B 00beMe IOMeIeHUs OyaeT paBHa
0,(IC,) = Q(I'B,)Q,(0K) = 3,6:10~%.1 = 3,6.10—.

OCHOBHBIMH MCTOTHUKAMH 3aKUTAaHHS B3PHIBOOTIACHOTO 3TWIEHOBO3IYIITHOTO 00JIaKa B IOMEIEHUH MOTYT ObITh
SIEKTPOTIPUOOPHI (B CIIyIae WX HECOOTBETCTBUS KaTerOPUH W TPYIIe B3PHIBOOMIACHOM Cpelibl), OTKPHIThIN OTOHb (TIpU
MPOBEJICHMM OTHEBBIX paboT), MCKPHI OT yaapa (IpHU pa3IMIHBIX PEMOHTHBIX PaGoTax) U paspsia aTMochepHOro
SIEKTPAICCTBA.

IMoxapHO-TeXHIICCKAM OOCICAOBAHIEM OT/IEIEHISI KOMIIPECCHH YCTAaHOBJIEHO, YTO IISTH 3J1eKTPOCBETHIBHIUKOB
mapku B3I B paznoe Bpems B Teuerue 120, 100, 80, 126 1 135 9 5KCILTyaTHPOBANTKHCH ¢ HAPYIIIEHUEM IIENeBOI 3aIUTHI.

BeposTHOCTD HAXOXICHUS 3JICKTPOCBETIVIBHIKOB B HECIIPABHOM COCTOSTHUM paBHA

Ks 3 12
0l =2 % 7, = g

— . 1072
2 = 335600 33600=7,7 - 107=.

Tak Kak TeMIiepatypa KOIObI SIIeKTPOJIaMIIoOUuKn MolHocThio 150 Bt paBHa 350 °C, a TeMireparypa caMOBOCILIA-
McHeHMs 3treHa 540 °C, cieoBaTeIbHO, HarpeTas Koja0a He MOXeT ObITh NCTOYHMKOM 3aXWTAHWUSI STHICHOBO3IYIII-
HOI CMeCH.

YcraHoBIIeHO, YTO 34 aHATU3UPYEMBI MepHOl BpeMeHM B MOMEIIEHHHM 6 pa3 IIPOBOIWINCH Ia30CBapOYHBIC
pabotsl o 6, 8, 10, 4, 3 1 5 4 kaxnasa. ITo3ToOMy BepOSITHOCTD ITOSABIEHUS B TTIOMEIIEHMH OTKPBITOTO OTHSL Oy/IeT paBHA

6
O (THY = 0.ty =5 5 ¢ — L4 5160_58. 105,
mET T B DT 525600 ’
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Tak kak TeMIeparypa IUIAMEHU Ta30BOI TOPEIKU M BpeMsl e¢ JICHCTBUS 3HAYUTEIBHO IIPEBBIIIAIOT TEMIIEPaTypy
BOCILUIAMECHCHUSL 1 BpeMsi, HEOOXOIUMOE TSI 3aKUTAHUS STIIEHOBO3IYIIIHOM CMECH, IIOIydaeM, UTO

0,82 = 1.

PeMoHTHBIE paboOTH ¢ IPUMEHEHEM MCKPOOIIACHOTO MHCTPYMEHTA B TIOMEIIEHUN 38 aHAIU3UPYEMBIN TIepPHOJT
BPEMCHU HE MIPOBOIMITHCE.

BrramcisieM BepOSITHOCTD ITOSIBJICHUS B TIOMEIIEHUY paspsiia aTMOC(HEPHOTO 3IeKTPUIECTBA.

T[ToMeleHte PACIIONOXEHO B MECTHOCTH € TIPOIOIKUTEIBHOCTHIO TPO30BOI AesTenpHocTH 50 ¢-ron—!, mostomy
n=6 xm—2ron—!. Orcrona, B coorBeTcTBIH ¢ DOpMYIOH (5) IPUIOXEHUS 3 YHMCIO YIAPOB MOJHUY B 3IaHUE PABHO

Ny =0 +6H)S+6H) n-1076=3410"2

Torma BepOSTHOCTH IIPSIMOTO yilapa MOJHUK OyIeT paBHA

-N
0,(t) = 1—e ¥ = 34102,

BrrumcisieM BeposSITHOCTD OTKAa3a MCIIPABHON MOJHME3aIUThI THHA b 31aHus KoMIpeccopHoii o dopmyiie (52)
IIPWIOKEHUS 3

Ou(t) =1—PBg=1-10,95=5-10"2.

Taxum 06pa30M, BEPOATHOCTD ITOPAXCHHUA 3JaHUA MOJIHUEN paBHa

HO}KapHO-TCXHI/I‘{eCKI/IM obcetoBaHEM YCTAaHOBJICHO, 4YTO 3alllMTHOC 3a3¢MJICHUC, MMCIOLICECA B 3JaHWU,
HaxXoaUTCA B UCIIPABHOM COCTOSAHHH, IIO3TOMY

Qn(Cz) =0, Qn(C3) =0.
Torma
Q. (TH) = Q () = 1,7-10—3.
VuuteiBast mapaMeTpbl MOJTHUH, TTOIYIAM
0B = 1.
OT1kynma
0,(HA3/TC) = [QH(TH1)+QH(TH4)]QH(B12) = (1,7-103+5,8-1073).1 = 7,5-10—3.

Takum 06pazoM, BEPOSITHOCTH B3PHIBAa STHICHOBO3IYITHOM CMeCH B 06BbeMe TIOMellleHUs OyleT paBHa:
O(BO) = Q(IC)Q(HA3/TC) = 3,6:1075.7,5.10—3 = 2,7-10~".

PaCC‘H/ITaeM BepOﬂTHOCTB BO3HUKHOBCHUS HO}Kapa B IIOMCIIIEHUNA KOMHpeCCOpHOﬁ. HaﬁJHOZ[eHI/Ie 3a OﬁbeKTOM
TIO3BOMIIO YCTAHOBUTD, UTO TIPUMEPHO 255 4-Ton ! B IOMEIICHIH KOMIIPECCOPHOM, B HAPYILUEHIIe IIPaBIUT TIOXAPHOH
6€30I1aCHOCTH, XPAHWINCh Pa3sHOOOpasHbE TOPHOYNEe MATepHanbl (BETONIb, NEPEBSHHBIE KOHCTPYKLIMMU, JPEBECHBIE
OTXOIbI U T. H.), HC Hpe}lyCMOTpeHHI)Ie TEXHOIOTNYCCKNIM perﬂaMeHTOM.

HOSTOMY BepOf[THOCTI) ITOABIIEHUS B ITIOMEIIEHN FOpIO‘H/IX BEIIIECTB paBHa

0.(TB) = O,(TBy =5 5 ¢ = 1 _
e mET D 525600

-255.60=2,6- 102,

OTKyga BepOSITHOCTh 0Opa30BaHMS B IIeXe ITOXKAPOOIACHOM CpeIbl paBHA

0,(IC,) = 0.(IB,)0,(0K) = 2,610,

s 3a(1)I/IKCI/IpOBaHHI)IX TCIUIOBBIX NCTOYHNKOB, KOTOPBIC MOTYT ITOSABUTHCA B LIEXE, ICTOUYHNKOM 3a2KMTaHUS TSI
TBEPIABIX IT'OPIOUNX BCIIECTB ABJLICTCA TOJIBKO OTKpI)ITI)Ifl OTOHb 1 pas3psabl aTMOC(I)epHOI‘O SJICKTPUYCCTBA. HOSTOMY
BEPOSATHOCTb BOSHUKHOBCHNA B OTACICHUN KOMIIPECCHUU I10XKapa paBHa

QUI0) = QUI'C,) 0, (M3/TC) = 2,6:10727,5:10=3 = 1,9.10—4,

TakuM 06pa3oM, BEpOSITHOCTH TOTO, UTO B OTICICHIN KOMIIPECCHUN IIPOM30HAeT B3PBIB TG0 B CAaMOM KOMIIpEC-
cope, b0 B 0ObeMe 11€Xa, COCTABUT 3HAUCHUC

Q(BID = 1—[1— QO (BTA)|[1— O(BO)] = 1—(1—2,8-10~12) x (1—2,7-10~7) = 2,7.10~".

BeposiTHOCTD TOTO, UTO B KOMIIPECCOPHOI BOSHHUKHET ITOXKAp WIM B3PHIB, PaBHA:
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QUI3 wmu B3) = Q(BIN+QUIO) = 2,7.10~7+1,9-10—4 = 1,9-10—4.

13. 3aknwueHUe

BepoATHOCTD BOSHUKHOBCHHUS B KOMIIPECCOPHON B3pbIBa paBHA 2,7-10~7 B TOm, YTO COOTBETCTBYET OTHOMY
B3pBIBY B T0j1 B 3703704 aHATOTHYHBIX 3/IAHUSX, a4 BEPOSITHOCTh BOSHUKHOBEHHUS B HEM MJII B3PBIBA, MJIX TTOXapa paBHA
1,9-10_4 B TOJ, T. €. OJVH IOXap WIXA B3PHIB B IO B 5263 aHATOTUYHBIX [TOMEIIEHMSIX.

2. PaccudTaTh BepOATHOCTL BO3HHKHOBEeHHUA noxapa B pesepsyape PBC-20000 HIIC «topromm»

21. dawHbe AASI pacdeTa

B KadecTBe ITOXApOOIIACHOTO OGBEKTA B3AT pesepByap ¢ HedThIo ob6vemoM 20000 m3. Pacuer Bemercs mma
HOPMAaJNBbHON 3KCIUTyaTallid TEXHUISCKH MCIIPABHOTO pe3epByapa.

Cpenusist pabouast remneparypa Hedpru 7= 311 K. HiokHuit 1 BepXHUil TeMIiepaTypHbIe IIpeeiibl BOCIDIaMEHE -
Hust Hedrit pasHbL T, = 249 K, T, . = 265 K. Komuuecrso 060poToB pesepsyapa B rof Il s = 24 rog—!. Bpemsa
CYIIECTBOBAHMS TOPIOYE Cpelbl B pe3epByape IIPU OTKadKe 3a OJMH OOOpOT pesepByapa Ty, = 10 1 (McKimrodas
JUIATEIBHBIN TIpocToil). Paguyc pesepByapa PBC = 20000 R = 22,81 M. BricoTa pesepByapa H = 11,9 M. Yucio ynapoB
MomHUI # = 6 km—2Tox—!. Ha pe3epByape MMeeTcsl MOTHUE3AIHUTa THIIA B, H03TOMy Bs = 0 95.

Yuciro MCKpOOIIACHBIX ONEpaliiii IpyU pydIHOM H3MEPEeHUH YPOBHS N = 1100 1“0)1_1 BepostHOCTD TITIIISE
(cxopocts Betpa u<l mc1), O, (u<1) = 0,12. Yncno BKIHOYEHUI C-)JIeKTpO?:a,Z[BI/DKeK N, , =40 ron—!. Yucno uckpo-
OIIACHBIX OIlepalliil Ipy MPOBEACHUN TeXOﬁCJIy}KI/IBaHI/IH pesepsyapa N, , = 24 ron— HI/DKHI/II/I U BepXHUN KOHIIEHT-
PaIOHHBIE TIPEEIIbL BOCIUIAMEHEHNST HEPTAHBIX 1apoB C, 1, = 0 02 % (110 o6vemy), Cy ;. = 0,1 % (110 0OBEMY).
TIpoV3BOIUTEILHOCTE OTIepAINY HAToMHeHUS g = 0,56 M3-¢c—!. PaGouas KOHIIEHTpaIys mapoB B pesepsyape C = 0,4 %
(o obweMy). IIpomomKNTENEHOCTE BBIOPOCA 60TATOR CMECH Ty, = 5 1.

22. Pacuer _

Tax kak Ha HedTenpoBomax cpeiHss pabodas TemiepaTypa XuakocTd (Hedru) T BBIIE CpeIHEMECSIHON
TeMIIepaTypsl BO3IyXa, TO 32 PACYETHYIO TEMIIEpaTypy ITOBEPXHOCTHOTO CIIOS He(PTH IprHUMaeM 1.

W3 ycnoBust 3agaun BUjHO, uto 1 > 7T, TO3TOMY TIPM HETIOJIBIDXHOM YpOBHE He(TH BEPOSITHOCTH 00pa30-

B.K.II.B?
BaHWS TOPIOYEH cMecH BHYTpU pesepByapa pasHa Hymwo Q.F (I'C) = 0, a npu orkauke He(dTU paBHA

AT .
0,1y ==t - 20274 102

Taxmm o6pa3zoM, BepOSITHOCTh 0Opa30BaHUsI TOPIOUYEH cpe/ibl BHYTPH pe3epByapa B TeUCHHUE Tofa OyleT paBHa

2
Q,F0) =1—T[1- Q,(IC) 1= QU (I'C) + QO (IC)=2,74 - 102
i=1

BoraucimM arcio molaaHuii MOJIHMK B pe3epByap o dopmyite (51) npuwroxeHus 3
= QR+6H,)*-MM,-10~6 = (222,81+6:11,9)%6.107 = 8,2.102.
Torma BepOATHOCTH IPSMOTO yAapa MOJIHWUU B pe3epByap B TeUcHWE Tojia, BbhIUMCICHHAS 10 (opmyre (49)

MIPUIOXEHHUs 3, paBHa

-N = -82-102.1
Qp(t2)=1—e MP=]1_—e =79-102.

BoIunicIuM BEpOSITHOCTh OTKAa3a MOJHHUE3AIUTHL B TCUCHHE Toja TIPY MCIIPaBHOCTH MOJIHHEOTBOJA 10 hopMyie
(52) npunoxeHus 3.

0,(1) = (1—Bg)=1-0,95=5-102.

Takum 06pa3oM, BEPOSTHOCTD IOPAXCHUSI MOJIHUEH pesepByapa, B COOTBETCTBUU € opMystoi (48) npwioxeHus 3,
paBHa

0,(Cy) = Q1) Q1) = 510727,9-10~2 = 3,9-10—3.

O6ce1oBaHIEM YCTAHOBJIEHO, YTO UMEIOIEECS] HA Pe3epByape 3alUTHOE 3a3¢MJICHUE HAXOIUTCS B UCIIPABHOM
COCTOSIHUH, IMO3TOMY BEPOSTHOCTh BTOPHUYHOIO BO3JCHCTBUSI MOJHMM HA PE3EpByap M 3aHOCA B HETO BBICOKOTO
noTeHuMana pasHa Hymo O, (C,)) =0n 0, (C3) =0
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IMosieeHre (HPUKITMOHHBIX UCKP B pe3epByape BO3MOXHO TOJBKO IPY HPOBEAEHMM MCKPOOIACHBIX PYYHBIX
olepalyii py U3MepeHUH YPOBHA U oT6ope mpobd. [ToaTtoMy BeposSITHOCTD Q,(TH;) B cootBercTBIM C hopmynam (49)
u (55) npunoxeHus 3 paBHa

-N_ .t
Q)(THy) = Q,()QOI) = (1—¢ ' *)- 1,52 1073 =
-1100 -1
=(l-e )-1,52-1073=1,52-10"3 .
B stoit dopmyne Q(OIT ) = 1,52-10—3 — BeposSTHOCTD OMINGKH OTEPaTOpa, BBIIOIHSIOLIETO OMEPALi H3Mepe-

HUS YPOBHS.
TakuM 00pa3oM, BEpOSITHOCTh MOSIBICHUS B pe3epByape KaKoro-JIi6o TeIUIOBOTO MCTOYHMKA B COOTBETCTBUM C

MpUIOXKeHHeM 3 paBHA

ITonarasi, 4TO HEPTHS U BpeMsl CYIIIECTBOBAHUS 3TUX MCTOYHHUKOB JOCTATOYHBI JUISL BOCILIAMEHEHUST TOPIOYCH
cpenbl, T. €. Qp(B) = 1, U3 IpWIOXEeHUS 3 MOJYIUM Qp(H3/T C) =5,410"3.

Torma BeposSITHOCTh BOSHMKHOBEHHS T0XKapa BHYTPH pe3epByapa B COOTBETCTBHAM ¢ opmynoii (38) mputoxeHus 3
paBHA

Q,(ITP) = Q(H3/TC)Q,(IC) = 5,410732,74.1072 = 1,510~

N3 ycnoBusa 3amadn cienyer, 4To pabodas KOHIIEHTPAIMA MMapoB B pe3epByape BBIIE BEPXHETO KOHIICHTpAaId-
OHHOTO Tpefesa BOCIUIAMCHCHUS, T. €. B pe3epByape IIPH HEIOABIKHOM cjloe HedTH HAXOAWTCS HEroprodas cpeia.
IIpu HanoaHeHUN pe3epByapa HedThIO B €T0 OKPECTHOCTH 00pa3yeTcs ropioyas cpefia, BepOsSITHOCTh BRIOPOCa KOTOPOit
MOXHO BBIYMCIUTH MO dopmyne (42) TIpwioxeHus 3

K. n.1
_BeMesToor 1-24-5 5
Qo_p(BTC) ., =" %760 - 1,37 - 10~

Bo BpeMs THXOi IOTOIBI (CKOPOCTB BeTpa MeHbIe 1 M-c—!) okoso pesepByapa o6pa3yeTcsl B3phIBOOIIACHAS 30Ha,
BEPOSITHOCTD MOSIBICHUSI KOTOPOI paBHA
00,y (IC) = 0, ,(BI0) 0, (u<1) = 1,37-10720,12 = 1,6-103.

JuaMeTp 3TOl B3pBIBOOIIACHOI 30HBI paBeH

gc, 1 0,56 0.4 '
= 2R+10. —pw =2.2281+10-11,9 |—=——">| =59.
D =2R+10-H, [c .H%) 81+ 9 [0,02. 11,92J 9

H.K.II.B
OmnpengennM IHCIO YIAPOB MOJIHUM BO B3PBIBOOIIACHYIO 30HY
Vo = [Dy+6(H,+5)1>n-107° = [59+6(11,9+5)]%6.10=6 = 1,5.10~L.

Torna BeposSTHOCTD IIPSIMOLO yaapa MOJHUK B JaHHYIO 30HY pPaBHa

Gor

-N
Qi) =1—e ™ = 1-e05=14.10"1.

Tak Kak BepOSATHOCTh OTKA3a MOJIHHIE3aITATHI Qp(tl) = 5.10~2, T0o BEpOSITHOCTB ITOPAXEHUS MOJTHHEN B3PHIBO-
OIIACHOI 30HBI PaBHA

0,5(C)) = Q1) 0y 4(1) = 5:1021,4.10=1 = 7.103,
Orkyna Q, (TH)) = 7.1073.
BeposiTHOCTD ITOSIBIICHUSI OKOJIO pe3epByapa (HpUKITMOHHBIX UCKP paBHA

~(N,,-N )
0,,(TH;) = Q(OINQ, ,(fy) = 1,5210=3 [1—e  » '] =
—(1100+24) - 1
=1,52-103[1-e 1=1,52-1073.

Hapsany ¢ QpUKIMOHHBIMY UCKPAMKM B OKPECTHOCTSIX pe3epByapa BO3MOXKHO TMOSBICHIE 3IEKTPUICCKUX MCKD
3aMBIKAHUS ¥ Pa3MBIKAHUSI KOHTAKTOB 3ICKTPO3a/IBIKCK. YUUTBIBAS COOTBETCTBHUE MCIIOMHEHUS 3JIEKTPO3AABUKEK
KaTerOpUK ¥ TPYIITE B3PHIBOOIACHON CMECH, BEPOSTHOCTD TTOSIBIECHUS SIEKTPUUECKUX UCKP BEUUCINM 110 GopMyIaM
(49) u (54) npwtoxeHnus 3

-N_. —40-1
0, (THy) = Oy 4(e) = 1078(1—¢ » *)=108(1-¢  )=10,

TakuM 06pa3oM, BEPOATHOCTD ITOSBICHNS OKOJIO pe3epByapa KaKoTo-I100 TeIIOBOTO UCTOYHUKA B COOTBETCTBUAN
C TIPIWIOXCHUEM 3 COCTABHUT 3HAYCHUC
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0, ,(TH) = O, (TH)+Q, (TH)+Q, (TH;) = 7-1073+1.10—8+1,52.10—3 = 8,5.1073.

ITomarast, 4To SHEPTUS U BPEMSI CYIIECTBOBAHUS 3TUX UCTOTHUKOB TOCTATOUHBI [UTST 3aXKUTAHWSI TOPIOUEH Cpelibl,
u3 dopmy:sr (49) mpuioxenus 3 noayuum npu @ = 1

0, (H3/IC) = 8,510,

Torma BepOSTHOCTh BO3HUKHOBEHHWSI B3PbIBa B OKPECTHOCTSIX pPe3epByapa B COOTBETCTBUM ¢ (hopmymoit (39)

[IPWIOKEHUS 3 paBHA
0u(BP) = 0, ,(IC) Oy, (M3/TC) = 1,410—4.
OTKyIa BepOsSITHOCTh BOSHIKHOBCHIS B 30HE pe3epByapa INOO0 MoxXapa, 160 B3phIBa COCTABUT 3HAUCHIIE
QUIBP) = 1—[1—Q,(ITP)|[1—Q,(BP)] = Q,(/TP)+Q(BP) = 2,9-10—4.

23. 3axkTwuUeHUC

BeposITHOCTh BO3HUKHOBEHUSI B 30HE pe3epByapa I0xapa WM B3pbIBa cocTaBisieT 2,9-10—4, uro cooTBeTcTBYET
ONHOMY IIOXapy WIM B3pbIBYy B roj B MaccuBe W3 3448 pes3epByapoB, paboTalommX B YCIOBUSIX, aHATOTUUHBIX
pacueTHOMY.

3. Onpegeantb BepositHOCTh Bo3aeiicTeus OPII na moxeii npu nmoxape B npoeKTapyeMoii 15-3TaxkHoil rocTHHALE
OpH Pa3IMIHbIX BAPHAHTAX CHCTEMBI MPOTHBOMOXKAPHON 3aIIATDHI

31. JaHHBE AJXI pacyeTa

B 3maHmu mpenamnonaaraeTcs yCTPOUCTBO BEHTWISIIMOHHON CHCTEeMBI IpoTuBoABIMHOM 3amuThl (I113) ¢ Beposrt-
HOCTBIO 3¢deKTUBHOTO cpabarbiBanus R; = 0,95 u cucremsl onoselneHus mozaeil o noxape (OJIII) ¢ BepoaTHOCTBIO
apdexruBHOro cpabarbiBaHuss R, = 0,95. IIposokuTenbHOCTh IpeOhIBaHUA OTHENBHOIO 4YeJIOBEKa B OOBEKTE B
cpenneM 18 u.cyr—! HesaBucuMo oT BpeMeHU roja. CTaTUCTHYECKAs BEPOATHOCTh BOSHHMKHOBEHHS NOXApa B aHAJO-
TMYHBIX 00BEKTAX B Tofl paBHa 4-10~*. B KauecTBe pacueTHON CUTyaI(iy IPUHIMAEM CITydail BOSHUKHOBEHHS MOXapa
Ha IIEPBOM 3Taxe. DTaX 3/1aHUs paccMarpwBaeM Kak oaHo momemeHue. IIlupuHa mostaxHoro kopumopa 1,5 M,
PacCTOSTHUE OT HauGojee YIAJeHHOTO MTOMEIICHUS 3TaXa J0 BBIXO/A B JIECTHUYHYIO KIeTKy 40 M, Yyepe3 OAMH BBIXOH
3BakyupyroTcs 50 denoBeK, IupuHa Bbixoga 1,2 M. HopMaTuBHYIO BEpPOATHOCTH (. NpUHKMMAaeM paBHOM 1-10—8,
BEpOSITHOCTH Py paBHOM 1.10—3.

32. Pacuer

O11eHKY YpOBHSI 6€30IIaCHOCTH ONPEJEISIeM JIISI JHOAEH, HAXOMSIIIUXCS Ha 15-M 3Taxe TOCTUHHUIIBL (Haubosee
yIAIeHHOM OT BBIXOAa B Oe3omacHylo 30HY) npu Hammuuu cucteM I3 u OJIII. Tak kak 3paHue oGOpyaoBaHO

BEHTWIAIIMOHHON cucteMoit IT1/13, ero jecTHUYHbIE KIETKH CUUTaeEM He3aJbIMIIEMbIMI. BeposiTHOCTE O, BBIMUCIISIEM
o dhopmyne (33) nmpunoxeHus 2

0, = 0,0004{1—(1—(1—0,95)(1—0,95))} = 1.10—5.

YunrteiBast, 4TO OTACIHHBIA Y€JIOBeK HAXOAUTCS B POCTHHUIIE 18 14, TO BEpOSTHOCTD €ro IIPUCYTCTBUS B 3MaHNU
. 18

1P NOXape NPUHAMAcM PaBHOH OTHOLICHNIO 2 = 0,75. C y4eTOM 3TOT0 OKOHYATEIHHOC 3HAUCHHUC OY/ICT paBHO
0,75-10—%, aro MeHbIE 0.". YcnoBue GopMyIbl (2) NMPUIOXeHUA 2 BHINONHSAETCS, II03TOMY 6€30IaCHOCTD JIOJiel B
3MaHAM HA CIyJ9aid BOSHUKHOBCHHS IOoXapa ofecredeHa. PacCMOTpMM BapHaHT KOMIIOHOBKH IIPOTHBOIIOXAPHOM
samuThl 6e3 cucrembl onosemenus. [Ipyu 3ToM BpeMs GIOKMPOBAaHMS 3BaKyallMOHHBIX IIyTEH Tg, Ha STaXe HoXapa
NIPUHAMACM PaBHBIM 1 MHUH B COOTBETCTBHH € TpeOOBAaHUSIMU CTPOUTEIHHBIX HOPM U IIPaBII IPOCKTUPOBAHUS 3MaHIA
¥ coopyXcHUIA. PacaeTHOE BpeMsI 3BaKyaliu 1> OTIPE/IETICHHOE B COOTBETCTBAM C TCMMU XC¢ HOPMaMU, PaBHO 0,47 MuH.
Bpemsd Havana 3BaKkyaIuu T, , IPAHUMAEM PaBHBIM 2 MUH. BepoATHOCTD 3Bakyanuu P, | JuIst 5TaXa oXapa BEMUCISTEM
o dopmyne (5) MIPWIOXEHUS 2

1-0,47
P3.l'l = 2

BepositHOCTh (J, BRrMUCIHSIEM 110 GopMyte (3) NPUIOXEHUS 2
0, = 0,0004{1—(1—(1—0,265)(1—0,001))}(1—0,95) = 146-10—7.

Nockonbky Q> Q.", To ycmoBre 6e30MaCHOCTU MUIA I0AEH 1o dopMyre (2) NPUIOXEHHA 2 HA STaXe IoXapa
He OTBedaeT TpedyeMoMy !, CIIe/IOBATENIbHO, B pACCMAaTPHUBAaeMOM OOBEKTE HE BBITIOMHSIETCS IIPU OTCYTCTBUM CHCTEMBI
OIOBETICHUS.

4. OnpenenuTh KATErOPHIO M KIACC B3PbLIBOONACHO# 30HbI MOMELICHNS, B KOTOPOM PAa3MEmAETCs TEXHOJIOraIe CKMii
nponece ¢ HCNoNAb30BAHAEM ANETOHA

41. DaHHBEe JOIXIg pacdyeTa

AIeTOH HaxomuTcd B allllapaTe ¢ MaKCUMAaJbHBIM OOBEMOM 3amonHeHws V,,;, pasHbmM 0,07 M3, U B IICHTpE
NOMETIEHUS Haf ypoBHeM mona. JlnuHa L, HamopHoro u o6Boisilero TpybomnposonoB auamerpom d 0,05 M paBHa
cooTBercTBeHHO 3 U 10 M. ITpomsBomuTenbHOCTh ¢ Hacoca 0,01 M3 Mua—!. OTKIIOUEHME HACOCA ABTOMATHYECKOE.

=10,265.
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O6mbem V, momemenus cocrasasger 10000 M3 (48 x 24 x 8,7). OCHOBHBIE CTPOUTENbHBIE KOHCTPYKIIUY 30aHUS KEIE30-
OCTOHHEIC, U IPEACIBHO JOIYCTUMBIN IIPUPOCT JABICHUS A P,uor[ U HUX coctapisteT 25 kI1a. KpaTtHocTh A aBapuitHO
BeHTWISIIAY paBHa 10 a1,
CKOpOCTh BO3IYIIHOTO IIOTOKA # B ITOMEIIEHWH IpH paboTe aBapuitHOM BeHTWrsnuu pasHa 1,0 mc—l.
TeMIIepaTypa alLeTOHA paBHA TeMIIEpaType BO3IyxXa u cocraBiaser 293 K. TInoTHOCTs p aretoHa 792 KT-M ™3,
42. PacuerT
OO6BEeM alleTOHa, M3, BBILIEAIIETO U3 TPYOOIPOBONOB, COCTABISIET
_ nd? 3,14 - 0,052
VTp = q1:+TL1 =0,01- 2+T
IJe T — BpeMsI aBTOMATUUECKOTO OTKIIOUEHMSI HAcoCa, paBHOE 2 MUH.

O6BeM TIOCTYIIUBIIETO ALETOHA, M2, B ITIOMEIEHIE

- 13 = 0,046,

Vy = VgtV = 0,046+0,07 = 0,116.

ITomans pasnyuBa aleToHa IIPUHUMAaeM paBHOM 116 M2,

Ckopocts ucnapenust (W, ), Kr-c—! - M, paBHa

Woen = 1,0.10—6.7,7 V58,08 - 24,54 =1,44- 1073
Macca napos anetoHa (M,;), Kr, 0Opa3yIoMUXCcs [IPY aBApUIHOM pasiMBe paBHa
M, = 1,44.10-3.116.3600 = 601,3.

Ce0BaTENBHO, IPUHUMAEM, YTO BECh Pa3IMBIINICS alIeTOH, KT, 3a BpeMsI aBapuilHOMi curyanuu, papHoe 3600 c,
WUCTIApUTCSI B 0OBEM IIOMEICHNS, T. €.
my = 0,116 - 792 = 91,9.

CrexroMeTpUdecKasi KOHIICHTpaIlHsI ITapoB alleToHa Ipr 3 = 4 paBHA

100
o Tia84. 4 184 4" 4,91 (no obwBeMy).

KOHLICHTpaLII/IiI HAaCBIIMICHHBIX IIapPOB IIOJIy4aeTCsI paBHOfI
C, = 100 %% = 24,22 (110 0BBeMy).

Ortuomenue C./(1,9-C,)>1, crenoBaTensHo, npuHuMaeM Z = 0,3.
CBOGOIHEIN 00BEM ITOMEIIECHNS, M3

Vs = 0,8:10000 = 8000.
Bpemst ucnapeHust, 4, COCTaBUT

T= 91900

= m: 550 =0,153.

KosddunueHr momydaercss paBHBIM

K =100,153+1 = 2,53.
MaxkcuManpHO BO3MOXKHASA Macca ancToHa, KT

25 4918000 2,414.2,53
max 800 - 100 - 0,3

=249.8.

IMockompky m (91,9 xr)<m,,. (249,8 KT), To IOMellleHNE B LIEIOM OTHOCHUTCS K HEB3PHIBOIIOXAPOOIIACHBIM.

PaccrostHus X, ¢ 5 Yixmp ¥ Zyg np COCTABISIIOT [P YPOBHE 3Haummoctn Q = 51072
0,5
550 . 1,27-2,59Y)° .
XH.K.H.B = YH.K.H.B = 15195848 (3800 ln 2’91 J = 7;855
550 | 1,272,590
Zsxns = 0,35368,7 (3800 =01 J =0,42,
91,9 - 100

oe Co = 24,22 (2,53 124,22 - 2,414 - 8000

]: 2,59 (o obpemy).
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43. 3aknw4yeHHUC

Takum o06pa3oM, B3pHIBOOE3OMACHBIE PACCTOSHUS COCTAR/SIIOT COOTBETCTBEHHO /ﬂ 2 480 J Z
R>7,85 M 1t Zg>3 M. ERNLL LAV
BspriBoonacHast 30Ha ¢ pasmepamu Rg<7,85 M 1 Z;<3 M OTHOCUTCA K Kiaccy B-la. > 1

CxeMaTU4ecKM B3PBIBOOTIACHAS 30HA M300paXeHa Ha uepr. 9. ol
5. OnpeneauTsh KATEropuio NPOH3BOACTBA, B KOTOPOM HAXOZUTCS YIACTOK 06paGoTKn 757 "—’JE&

3epHA M IMKJIOH IS OHpeIeeHns 3ePHOBOM NbLIH B CACTEME BEHTIIALHA

51. JawHBEe OI9 pacUerTa

Macca 3epHOBOIM NbLUIM, CKAIUIMBAIOIIENCS B LUKIOHE, m coctaBister 20000 1.
ITpon3BOIUTEIFHOCTD IIMKIOHA ¢ TI0 TBUTH CocTapsieT 100 rMuH— BpCMiI T aBTOMaTH4eC-
KOTO omro‘{emm HUKIoHA p He Oonee 2 MuH. CBOOOMTHBIN Oﬁ’beM noMeleHus V,, paBeH

240mM

10000 M3. OcTambHBIE HCXOIHBIE TAHHBIE: m,=500r; B;=1; B,=0,6; n=14; = 0,6, 1 — moMenmeHue; 2 — an-
K. =1, K =1; K, =1, Q = 16700 K)I}KKF—I T, = 300 K; Cp = L0 klIxxr—; T = TapaT; 3 — B3pHIBOOIAC-
="300 K; €, = 1,0 KTk Py = 1,29 koM™, PEOH = 25 kIla; Py = 101 xITa; Z= 1,0. Has 30Ha
52 ﬁacqu
Macca OTIOXUBIIEHCS BT K MOMEHTY OdepeaIHolt yOOopKuU, I, COCTABUT Yepr. 9
_ 500 1-(1-0,6M4 .
m°~ﬂ_—1+1.0,6[14'1'0’6+—0,6 ] 1=3146.

PacueTHast Macca MbUTH, T, YIACTBYIOLIEH B 0Opa3oBaHUM B3PBIBOOIIACHOM CMECH, paBHA

my = my o Ky F(my+g ) K= 23346.

MaxcuMaabHO BO3MOXHYIO MacCy TOPIOYEil IIBLIM, KT, BEIYKMCISIEM 110 PopMyite
— APJIon' TO ) CppB' Vcs
max PO 0Z

m =57.4.

53.3aknw4uyeHune

3HaueHUE My, He TIPEBBIIACT My, ., CIENOBATEIBHO, IOMEIIEHHE He OTHOCHTCS K B3PBIBOIIOXAPOONACHBIM.

6. PaccuuTaTh BEPOSATHOCTh BO3HHKHOBEHHA MOXKAPA OT €eMKOCTHOro myckoperympyiomero annapata (ITPA) nna
JMOMUHECHEHTHBIX JjaMn HAa W =40 Bru U= 220 B

6.1. JlaHHBIe I pacyeTa IMpHUBEeNeHB B Tabm. 13.

B pesynpraTe NCIIBITAHUIA TTOIYICHO:

Taonwmma 13

Temmneparypa 0607091 B HAUOOJIEe HATPETOM MeCTe IpU paboTe B aHOMAJIbHBIX pexumax, K

o o PC)KI/IM € KOPOTKO3aMKHYThIM HJ]P[TCHBH])I]’[ IyCKOBOM PEXIM
HapaMeTp I[JII’ITCJII)H})II/I IIYCKOBOH PCXKUM C KOPOTKO3dAMKHYTBIM
KOHACHCATOpOM
KOHIOCHCATOpOM
T 375 380 430
o 6,80 5,16 7,38

62. PacuerT

Pacuer BO3HuUKHOBeHUs moxapa ot IIPA BemeM nmo npunoxeHuwo 5, ITPA saBIgeTcs COCTaBHOI YacThIO
H3OeIHs ¢ HAIMYMEM BOKPYT HEro TOPIOYEro Mareprana (KOMIayHI, KJeMMHasl KOJIOAKA); NPON3BEIeHUE BEPOSIT-
Hocreit Q(IIP) x Q(H3) obosnaumm uepes (N(a;); TOTAA U3 MPUITOXEHUA 5 MOXHO 3alUCaTh

k
0,= 0B)| 20@) O(T)

e Q, — HOPMATHBHASA BEPOATHOCTh BOSHMKHOBEHUS TI0Xapa NPy BOCIUIAMEHEHUN ammapara, paBHas 10~

Q(B) — BepoATHOCTh BOCIDIAMCHCHUS alriapaTa WIM BBIOpoca U3 HETO IUIAMEHU IIPU TeMIlepaType IOBEPXHOCTH
ITPA (B Haubonee HATPETOM MECTE), PaBHOW WIN NPEBBIILAIONICH KPUTHYECKYIO;

(O(a;) — BEPOATHOCTDL PaboTHI almnapara B i-M (II0XapoOIaCHOM) PEXHUME;

Q(T,) — BEpOATHOCTH IOCTIXEHUSI IIOBEPXHOCTDIO aliapara (B Hanubojiee HarpeTOM MeCTe) KpUTHMECKOH (T1oxkapo-
OIIACHOI1) TeMIIepaTypsl, KOTOpasi paBHa TeMIIEpaType BOCIUIAMEHEHHU (CAaMOBOCILIAMEHEHUST) N30 IALINOH-
HOTO MaTepuania;

k — YMCIIO MOXAapOONACHBIX aHOMAJBHBIX PEXXUMOB paboThI, XapaKTepHOe TSI KOHKpeTHOTO ucnoaHeHus ITPA.
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Jl1s olieHKY ITOXapHO# OIMTACHOCTH IIPOBOJIMM MCIIBITAHKUE Ha JiecsiTh obpasiiax [TPA. 3a reMniepatypy B HauboJee
HArpeToM MecCTe IMPUHUMAcM CpejlHee apru(PMeTHICCKOEe 3HAUCHUE TEMIICPATYP B MCIIBITAHUSIX

10

Bepostaocts (Q(T)) eraucisiem 1o dopmyne (156) npunoxenus 5

AT;) = 1-6;,

e © ;— ©Oe3pasMepHBIii NapaMeTp, 3HAYEHUE KOTOPOTO BHIOMPAETCA MO TaGMMYHBIM NAHHBIM, B 3aBUCHMOCTH OT
Oe3pasMepHOTo MapaMeTpa « ; B pactupeseneHnu CTBIONEHTa.

Borucnsiem (o ;) o opmyne

o =\/W(TK—7"C)

i

rne T, — KpuTH4decKas TeMIeparypa.
3navenue (7,) npuMenuTebHo st IIPA BoryuciseM 1o Gpopmyie

T

e Iy ;.

10

T

K

>

(9)

z (Tnj"' TBj)

20 ’

T, ; —TeMilepaTypa j-To amiapata (B HanGosee HATPETOM MeCTe), COOTBETCTBEHHO, NPH TOSIBICHNH TIEPBOTO

JbIMa 1 TIPU «BBIXOJIe» allllapaTa U3 cTpos (IIPeKpalleHuH TOKA B 1CIIH).

3HaueHue Q(B) BerucsieM 1o dopmyite (155) npunoxenus 5 npu » = 10.
3HauyeHne KpuTHieckoil remuepatypsl (7, ) cocrasmwio 442,1 K, ipu 5ToM 13 JIECSTH MCIBITYEMBIX alllIapaToB y

JIBYX OBLI 3a(pUKCHpOBaH BEIOpoc mwiaMeHu (m = 1 Q(B) = 0,36).
PesynpTaThl pacuera yKasaHbl B Tabl. 14.

Ta6numa 14

[Tapamerp

JmTebHBIA TyCKOBO#M peXuM

=1

PexuM ¢ KOPOTKO3aMKHYTHIM
KOHJICHCaTopoM (i=2)

JMTeNnbHbIA MYCKOBOH PeXUM
C KOPOTKO3aMKHYTbIM
KOHJIeHcaTopoM (i=3)

63. 3aknwoUeHUuE

Takum o6pasoM, pacyeTHast BEPOSATHOCTh BO3HMKHOBeHust moxapa oT IIPA pasma QO

0,1
37,8

+0,006-0,00033)0,36 = 7,1-10~7, aro menbie 1.10~9, 1. e. TIPA moxapoGe3omaceH.

0,006
4,967
0,99967
0,00033

1(0,06-0+0,1-0+
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IIPUJIOXKEHHE 7
Cnpasounoe

TPEBOBAHHA MOXAPHON BE3OINNACHOCTH MO COBMECTHOMY
XPAHEHUMIO BEHIECTB U MATEPUATIOB

TpeGoBaHus TIpe/THAZHAYAIOTCS U BCEX MPEANPUATHI, OPTaHU3a1IMii U OGBEKTOB HE3aBUCHMO OT MX BEIOMCT-
BEHHOI MOJIMHEHHOCTH, UMEIOIINX CKIAIBI UM 6a3bl I XpaHEHMS BEIIeCTB U MATEPUAIIOB.

TpeGoBaHMs He PACIIPOCTPAHSIOTCS Ha B3PBIBIATHIC M PaIHOAKTHBHBIE BEIICCTBA M MATCPHUAIIBI, KOTOPHIE JOIDKHBL
XPaHUTBCS W IICPECBO3UTHCS IO CIIEIIMATBHBIM IIPABIIIAM.

BeioMcTBEHHBIC JIOKYMEHTHI, peIIIAMCHTHPYIOIIIHE TIOXKAPHYIO 6¢30MMaCHOCTD IIPY XpaHCHWH BEIECTB M MATEPH-
ajoB, TOJDKHBI OBITH TIPUBEIEHBI B COOTBETCTBUM C HACTOSIIUMK TpeGOBaHUSIMU.

1. OBIIME IMOJOXEHUWS

1.1. Bo3MOXHOCTh COBMECTHOTO XPAaHCHHUS BEIIECTB U MaTePUAIOB OIPEISIISCTCS HA OCHOBAHMH KOJIMICCTBCH-
HOTO yyeTa IIOKa3aTelie IMOXapHOW OMACHOCTH, TOKCHMYHOCTH, XMMUUYECKON AKTMBHOCTH, a TAKXE OJHOPOTHOCTH
CPENICTB TIOXAPOTYIICHUS.

1.2. B 3aBUCMMOCTH OT COYETAHUSI CBOWCTB, NMEPeUYMCIEHHBIX B M. 1.1, BelmecTBa M MaTepHadbl MOTYT OBITh
COBMECTMMBIMU WA HECOBMECTUMBIMHU JAPYT € JPYTOM MpU XpaHEHUH.

1.3. HecoBMecTUMBIMI Ha3bIBAIOTCS TAKWE BEIIECTBA U MaTepHasIbl, KOTOPHIE IIPU XpaHEHUM COBMECTHO (0e3
y4eTa 3alATHBIX CBOMCTB Taphl MJIM YIIAKOBKH);

YBEIMIUBAIOT TTOXAPHYIO OMACHOCTh KaXJIOTO U3 pacCMaTPUBAaeMbIX MAT€PUATIOB M BEICCTB B OTICIHHOCTH;

BBI3BIBAIOT JIOTIOHATEIbHbIC TPYTHOCTH IIPH TYIIIEHUH TOXapa;

YCYTYOIISTIOT 3KOJOTHYECKYI0 OOCTAaHOBKY IIpU Moxape (M0 CPaBHEHUIO C MHOXAPOM OTIENBHBIX BEIIECTB U
MaTEePHAIOB, B3SATHIX B COOTBETCTBYIOIICM KOJMICCTBE);

BCTYIAIOT B PEAKIUIO B3aUMOJIEHCTBUS JPYT C IPYTOM ¢ 00pa30BaHKUEM OIIACHBIX BEIIECCTB.

1.4. TIo noTeHIAAIBHOI OMACHOCTH BBI3BIBATh ITOXKap, YCUIMBATh OMAaCHbBIe (DaKTOPHI ITOXKapa, OTPaBIATh CPELY
oburaHus (BO3/MyX, BOJY, IOYBY, duropy, (ayHy u T. 11.), BO3AeiiCTBOBATh Ha YeJIOBEKa Yepe3 KOXY, CIU3UCThIE 000IOYKHI
JBIXaTeJbHBIX IIyTeH IyTeM HEMOCPEJCTBEHHOrO KOHTAKTa MM Ha PacCTOSTHUU KakK TPH HOPMAJIbHBIX YCIOBHSX, TaK
U IIpU IOXape, BEIIECTBA ¥ MATePHUANBL JCISITCS HA paspsiibl.

0¢30I1aCHBIC;

MAaJIOOTIaCHBIE;

OIIaCHBIE;

0COOOOTIACHEIE.

B 3aBUCHMOCTH OT pa3psiia BEIIeCTBa U MaTeprala Ha3HATAIOTCS YCIOBUS ero XpaHeHHUS (cM. 1. 1.5—1.9).

1.5. K 6e30macHBIM OTHOCSIT HETOPIOUME BEIECTBA U MATePHUAIBI B HETOPIOUEH YIIAKOBKE, KOTOPBIC B YCIOBHSX
Ioxapa He BBEUIETSIIOT OTIACHBIX (TOPIOYUX, SIIOBHUTHIX, SAKNX) IIPOAYKTOB Pa3IOXCHUS MM OKUCICHHS, He 00pa3yioT
B3pBIBUATBIX WX [IOXKAPOOIIACHBIX, SIOBUTHIX, €AKNX, SK3OTEPMUUECKUX CMECEH C JPYTMMHU BEICCTBAMMU.

Be3omacHsIe BelllecTBa 11 MaTepUabl ClIeAyeT XPaHNUTh B IIOMEIICHUSIX MM Ha IIOIMAIKAX JTF000ro Tuma (eciu
5TO HE MIPOTUBOPEYUT TEXHUICCKIM YCIOBUSIM Ha BEIECTBO).

1.6. K ManoomacHBIM OTHOCSIT TaKli€ TOPIOUNE U TPYIHOTOPIOULE BEIECTRBA U MATEPHUAIIBI, KOTOPBIE HE OTHOCSTCST
K 6e3omacHbIM (11. 1.5) u Ha KoTOpBIEe He pacupoctpanstorcs TpeboBanmsa 'OCT 19433.

MaoomacHble BelllecTBa Pa3meIsioT Ha CICAYIOIIIES TPYIIIIEL:

a) XUAKWE BEIIECTBA ¢ TeMIepaTypolt Bcubimku 6omee 90 °C;

6) TBepabIe BEIECTBA M MAaTE€pPHUaibl, BOCIUIAMCHSIONMMECS OT JCHCTBMS Ta30BOM ropeiku B TeueHme 120 ¢ u
Goee;

B) BelleCTBA M MaTepHalbl, KOTOPHIE B YCIOBUSX CICIHMANBHBIX WCIIBITAHWI CITOCOOHBI CAaMOHATPEBAThCS IO
TeMItepatypsl Hizke 150 °C 3a Bpemst Gosee 24 4 mpu TemirepaType okpysKaroreit cpeast 140 °C;

I) BellleCTBA 1 MaTepuasbl, KOTOPHIE IIPM B3aMMOMEHCTBUU ¢ BOAON BBIACISIIOT BOCIUIAMCHSIOINIACCS Ta3bl C
UHTEHCUBHOCTBIO MeHee 0,5 am3 kr—lg—l;

II) BelIeCcTBa M MAaTePHUANBL SITIOBUTHIE CO CPeIHECMEPTEIBHOM 10301 IIpU BBEACHUN B XeIyI0K 6omee 500 Mr-kr—
(ecmu oHn xunkue) win 6oxee 2000 Mr-KT ! (ec OHM TBEPIBIC) MM CO CPEAHECMEPTEILHOM 0301 IIPM HAHSCCHIH
Ha Koxy 6oree 2500 MI-kr—! MM co cpeHECMepTeIbHON 10301 IPU BIBIXaHUU Gosee 20 MT - IM

€) BEIeCTBAa M MarepHaibl ClIabble eakne W (MIHM) KOPPO3MOHHBIC CO CICAYIONIMMY IIOKA3aTEISIMU: BpEMsI
KOHTaKTa, B T€YEHHE KOTOPOTO BO3HUKAET BUIMMBIN HEKPO3 KOXHOM TKaHW XWBOTHBIX (OCIBIX KpbIC), Oomee 24 d,
CKOpPOCTh Koppoauu cranbHoit (C13) 1 amoMuHreBoi (A6) ITOBEPXHOCTH MEHee 1 MM B TOfl.

1.7. K MaJ00macHBIM OTHOCSITCS TaKKe HETOPIOUME BEIecTBa M MaTepHaibl 1Mo II. 1.6 B roprooucii yrakoBke.

MaoomacHble BelllecTBA M MaTepUaIbl JOIYCKAECTCS XPAaHWUTh B ITOMCINCHMSIX BCEX CTEIICHEH OTHECTOMKOCTU
(xpome V crerieHn).

1.8. K omacHBIM OTHOCSITCS TOpIOUME M HETOPIOYUME BCINSCTBA W MaTCpUAlbl, OOMAmaroIue CBONCTBAMU,
TIPOSIBICHNE KOTOPBIX MOXET IIPMBECTA K B3pBIBY, I0Xapy, IMOCIM, TPaBMHUPOBAHUIO, OTPABICHUIO, OOIYICHUIO,
3a00JIEBaHUIO JIFOIEN M KUBOTHBIX, TIOBPEXICHUIO COOPYXKEHUII, TPaHCIIOPTHBIX cpeacTB. OmacHBIC CBOMCTBA MOTYT

1
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TIPOSIBIIATHCS KAaK IIPM HOPMaIbHBIX YCIOBUSX, TaK M IIPM aBapUIHBIX, KaK Y BEINECTB B YMCTOM BUIE, TaK U IIPH
B3aMMOIEMCTBUM UX C BellleCTBaMI 1 MaTepuaiamMu Apyrux Kareropuii mo 'OCT 19433.

OrmacHble BelecTBa U MaTepHaIbl HEOOXOAMMO XpaHUTh B cKiaanax [ m I ctenneHn orHecTOMKOCTH.

1.9. K 0co60o ommacHbIM OTHOCSITCS TakKue oIlacHble (cM. II. 1.8) BemmecTBa WM Marepuaibl, KOTOPBIE HMEIOT
HECKOJIBKO BuIoB omacHocreil mo TOCT 19433.

Oco60 omacHbIe BelecTBA M MaTepHalbl HeoOXomuMo XpaHuTh B ckimamgax I m Il crenmeHm oraecroiikocTn
TIPEUMYIIIECTBEHHO B OTIEJIBHO CTOSIINX 3IAHUSX.

2. YCJIOBUA COBMECTHOI'O XPAHEHUSA BEIITECTB 1 MATEPUAJIOB

2.1. BemecTBa 1 MaTepuaibl, OTHOCSIIIECS K pas3psily 0CO000IACHbBIX, IIPY XpaHEHUH HEOOXOIMMO PacIIoarath
Tak, Kak yKasaHo B Taba. 15 (cM. 6aHIepob).

2.2. BemecTBa 1 MaTepHaIbl, OTHOCSIIMIECS K paspsily ONACHBIX, IIPH XpaHEHWN HeOOXOMUMO pacIiolaraTh Tak,
KaK yKa3aHO B Tabl. 16 (cM. GaHoepos).

2.3. B mopsiaxe MCKITIOYECHIIS TOITYyCKAETCS XpaHEHIE 0COO00IIACHBIX 1 OIIACHBIX BEIECTB U MAaTEPUAIOB B OTHOM
ckinazge. [Ipy 3ToM X HEOGXOAMMO pacIoiaraTh Tak, Kak yka3aHo B Taba. 17 (cM. 6aHIepob).

2.4. B ogHOM TIOMEIICHWM CKJIama 3allpellacTCs XpaHUTh BEIIECTBA M MAaTepUANbl, UMCIONINEe HEOTHOPOIHBIC
CpefICTBa ITOXKAPOTYIICHUS.

ITIPHJIOXEHHUE 8

METO/I ONIPEJETEHUSA BE3OIMMACHOM IIJIONIAINA PASTEPMETU3ALIMUA OBOPYIOBAHUSA

Hacrosimuii MeTo npeaHa3HaUeH TSI OTIpE/IIeHNST O€30TIacHOM ILIONaIM pasrepMeTn3aliuy (Takas Iiomaib
COPOCHOTO CEUEHUS IIPEJOXPAaHUTEIHLHOTO YCTPOICTBA, BCKPBITHE KOTOPON B IIPOIECCE CTOPaHUSA CMeCH BHYTpHU
obopyIoBaHUs, HAIIPUMED, alllapaTa, IO3BOISET COXPAHUTH IIOCIEAHUN OT paspyiieHus nin aehopMalun) TeXHOIO-
TUIECKOT0 O0OPYIOBaHUS, B KOTOPOM OOpaIIaloTcs, IepepabaThIBAIOTCS WIK IIOIYYAI0TCS TOPIOYHE Ta3bl, XXUIKOCTH,
CIIOCOGHBIE CO3MaBaTh ¢ BO3IYXOM WX APYT C IPYTOM B3PBIBOOIIACHBIC CMECH, CTOPAIOIIUe JIAMUHAPHO WA TypOy-
JIEHTHO BO (OpOHTAIBHOM pexume. Pasrepmern3sariust — Hanbolree paclipoCcTpaHEeHHBINA CITOCO0 MOXAaPOB3PHIBO3AIITE
TEXHOJIOTMUECKOTO 00OPYIOBaHNSA, 3aKTIOUAIONTANCS B OCHAINCHUH €r0 TIPe0XpaHUTEIHLHBIMI MeMOpaHaMu 1 (WJIH)
JIPYTAMHU PasTepMeTU3UPYIONINMY YCTPOMCTBAMU € TaKOH ILIOIIAAbI0 COPOCHOTO CEYCHMS, KOTOpas MOCTATOTHA JUIS
TOTO, UTOOBI IIPENOTBPATUTE paspyllieHe O0OPYAOBaHUS OT B3pPBIBA M MCKIIOYUTH HOCHEAYIOlee MOCTYILICHAS BCeii
MacCChI TOPIOUETO BENIECTBA B OKPYKAIOIIEE IIPOCTPAHCTBO, T. €. BTOPUYHBIN IT0Xap.

Mertoz He paclpoCTpaHsIeTCsI Ha CUCTeMBI, CKJIOHHBIE K ACTOHAIINY MM OOBEMHOMY CaMOBOCILUIAMEHEHMIO.

1. CYITHOCTh METOJA

BesomacHyo TUIOIaIb pasrepMeTU3AIINY OTIPEISIITIOT II0 pacueTHRIM (hOPMYJIaM Ha OCHOBE JaHHBIX O HapaMeT-
pax TeXHOJIOTHUYECKOTO OGOpPYIOBaHUs, YCIOBUSX BEACHUS IIpollecca W IIOKA3aTeIsX MOXapOB3PHIBOOMACHOCTH Be-
IIIECTB.

MeTon ycTaHABMTMBAET 3aBHUCHUMOCTh O€30IIaCHOM IUIOINAAM pasrepMeTH3alid OT o0beMa W MaKCHUMAalIbHO
JOITyCTIMOTO JABICHUS BHYTPM HETO, NABICHUS UM TEMIICPATyphl TEXHOJIOIMUYCCKOM Cpeibl, TEPMOAMHAMUYCCKAX U
TEPMOKMHETUICCKIX TTAapaMEeTPOB TOPIOUeH CMeCH, YCIOBUM MCTEUCHHS, CTEIICHN TYpOyIu3ariim.

2. ®OPMYVYJBbI AJIS1 PACYETA BE3OINACHOM IUIOINAIN PASTEPMETHU3ALIMH

2.1. BesommacHyw IUIOMAAs pa3repMETU3AIIAN TEXHOJOIMIYECKOTOo OOOpYIOBAHUS C Ta30MapOBBIMH CMECSIMHU
OIIPEJICIISIIOT TIO CIETYIONUM 6e3pa3sMEepHBIM KPUTEPUATEHBIM COOTHOIIICHUSIM

x(E;-D
NE;(m,- D

A1t 00OPYIOBAHMS, PACCYUTAHHOTO HA MAaKCUMATIBbHOE OTHOCUTEIbHOE JapieHue B3pbiBa 1<, <2 (IIpy OIHOBpe-
MEHHOM BBIIOJIHEHUU yCtoBus P, > 2p’: B 3HaMeHatee dopMyner (158) comHOXMTENS (%1, —1) OTCYTCTBYET), 1

W 2 (158)

W 0,9 L% (159)

VE,

1

IUIsL 0DOPYIOBAHUSA, BELIEPXKUBAIOIIETO JAaBIEHUE B3PhIBA B IUAIIA30HE OTHOCUTENbHBIX 3HaYeHuH 2<x, <m, .
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B dopmynax (158) u (159) npuHSATHL cienaytoyie o603HaueHUsI (MHACKCHI i, U, e, m OTHOCATCSI COOTBETCTBEHHO
K Ha4YaJbHBIM IMapaMeTpaM, MapaMeTpaM TOPIOUCH CMeCH, XapaKTepUCTUKAM TOPEHUsI B 3aMKHYTOM COCYyIe, MaKCH-
MaJIbHBIM JTOIIYCTUMBIM 3Ha4eHMsIM). KoMruieke mopo6ust

)
W= | nF R Tui

_ 1 (160)
(26 m, )1/3 y2/3 -Mz Sm.

T. €. IIPEICTABJISIET COOO0I C TOYHOCTHIO O ITOCTOSIHHOTO MHOXUTEIIS [IPOU3BE/ICHAE JIByX OTHOMICHUIT — 3 eKTUBHOI
TUTOINAAM Pa3repMeTU3allii K BHYTPEHHE! TTOBEPXHOCTH ChepHUYECKOTO COCY/Ia PABHOTO 00beMa M CKOPOCTH 3BYKa B
HMCXOMHOI CMeCH K HA4YaJbHOI HOPMAJIBHOI CKOPOCTH IJIaMeHN. B BeIpaxenuu Jurst koMmiuiekca mogoous W (160):
T o — YHCIIO «IIn»;
u — Ko3pduuneHT pacxofa MMPU UCTEUEHUH CBeXell cMecH UM (WIN) MPOAYKTOB CrOPaHUs 4Yepe3 YCTPOHCTBO
B3pbIBOpa3pexXeHUs (MpeaoXpaHUTeIbHAs MeMOpaHa, KJIallaH, pasrepMeTHU3aTop | T. I1.);
F — momanp pasrepMeTH3aliN (COPOCHOTO CedeHus ), M2,
V — MakcuMaJIbHBIII BHYTPEHHHI 00BEM COCyla, B KOTOPOM BO3MOXHO 0Opa3soBaHUE TOPIOYEll rasomapoBoii
cMecH, M3;
R = 8314 JOx-xmMomp—!- K—! — yHuUBepcanbHas ra3oBast TOCTOSHHASL,
T,, — teMneparypa roprodeii cMecu, K;
M; — monexynsipHast Macca ropiodeii cMecH, KI-KMOJIb ™ !;
§,; — HOpMaJbHasl CKOPOCTb PAacIIPOCTPAHEHNUS IIAMEHH [PY HAYaIbHBIX 3HAYEHUAX JABIEHUS 1 TEMIIEPaTypbl
roprodeit cMecu, M-c L.
Hpyrue oGoszHaueHus B Gopmyrax (158) u (159):
Pm
Ty ="p_ — OTHOCHTETBHOE MAKCHMATBHO TOIYCTUMOE IaBICHUE B AIlIAPATE, KOTOPOE HE IPUBOJIAT K €10 nedopmaru
' u (uim) paspylIeHuIo;
P, — abcomoTHOe MAaKCHMANIbHO HOIYCTMMOE NABICHHE BHYTPM allllapara, KOTOPOE HE IPHBOAUT K €ro
nedopManuy n (WIK) paspymeHuo, I1a;
P, — abcomoTHOE HAYATHHOE JAaBIIeHIe TOPIOYEil CMECH B allIapaTe, IIpy KOTOPOM IIPOUCXOAUT HHULIMUPOBaHLE
ropenus, I1a;
P’ — abCoOIIOTHOE JaBICHUE B IIPOCTPAHCTBE, B KOTOPOM IIPOMCXOAMUT HCTCYCHHE, B MOMEHT JOCTHXKECHMS
MaKCUMAIBHOTO JaBJICHUS B3pbIBa BHYTpH armapara (atMocdepa, 6ydepHast eMKOCTb U T. I1.), Ia;

n,= ? — OTHOCHUTCIbHOC MAaKCHUMAaJIbHOC NaBJICHUE B3PbIBa JaHHOM I‘OpIO‘inI CMECH B 3aMKHYTOM COCYIE;

P, — abCcomoTHOE MAKCUMALHOE JTAaBIEHUE B3PhIBA JaHHOM rOpOYEil CMeCH B 3aMKHYTOM COCY/IE IpU Hadallb-
HOM jaBieHun cmecu P, Ila;
E; — x03(dUIueHT pacuipeHns IpoAyKTOB CTOPAHUS CMECH TIPY HAYaTbHBIX 3HAYCHMUSX JaBICHNUS U TeMIIe-
paTypHl;
y — dakrop TypOymm3anuu, IPecTaBISIONINE cO60H B COOTBETCTBUAN ¢ IPUHNIUIIOM ['yr-MuxeabcoHa OTHO-
IIEHUE JTEMCTBUTEIBLHON OBEPXHOCTA (PPOHTA IUIAMEHM B allllapare K IIOBEPXHOCTH cepbl, B KOTOPYIO
MOXHO COOpATH IIPOAYKTHI CTOPAHKS, HAXOISIIIUECS B JAHHBI MOMEHT BpeEMEHU BHYTPH COCYIa.
2.2. ®opmynsl (158) m (159) MoTyT OBITH MCIIONB30BAHEI KAK TSI OIIPEACICHIS Oe30ITacHON IIIOIAAN pas3rep-
MeTHU3alHY IPY POEKTUPOBAHUY O0OPYIOBAHUS 10 MAKCUMAIBHO JOIIYCTUMOMY OTHOCUTEIHLHOMY JaBI€HHUIO B3pbIBa
B anmapare 7, (IpsAMast 3a1a4a), TaK 1 JUIS OLpeeNIeHNs. MAKCUMATBHO JOIMYCTMMOTO HAYaIbHOTO JaBIEHUS FOPrOYei

cMecu P; B anmapare, pacCUMTAHHOM Ha MaKCUMAalbHOE JaBjleHue P, ¢ yxe MMeIuMcs COPOCHBIM JIIOKOM
IUIONIaAp0 F, HAIpUMep IpU aHaIU3e aBapuil (oOpaTHas 3a1a4a).

2.3. ®opmynsr (158) u (159) oxBaTBIBAIOT BeCh AUAIIA30H BO3MOXHBIX JABJICHUI B3pbIBA B 00OPYIOBAHUU C
Pas3IMYHON CTENEeHbI0 HerepMeTHYHOCTH (1<m, < T,).

2.4. ®opmynsl (158) m (159) 3anmcaHbl B 6e3pa3MepHBIX HC3aBICUMBIX IICPEMCHHBIX, BHITEKAIOIINX U3 YCIOBUS
ABTOMOJICIBHOCTH IIPOTIecca Pa3sBUTHUS B3PHIBA B HETCPMETHUUHOM COCYJIC, UTO JIETAcT X 00Jee YHUBEPCATBHBIMU U
HANISITHBIMUA. MaKCUMATbHOE JABICHIE B3PhIBA B HETCPMETHYHOM COCY/IC SIBIIICTCS MHBAPUAHTOM PEIIeHUS CUCTEMBI
VpaBHCHUI MUHAMHUKW Pa3BUTHS B3pbIBA IIPM IOCTOSHHOM OTHOINCHWH (akTopa TypOymIHM3alUu ¥ K KOMILIEKCY
nopobus W.

[TorpenrHOCTE OIIpe IeIcHUS AUaMETpa COPOCHOTO CCICHMS IT0 MHXCHEPHBIM dopmynam (158), (159) B cpaBHeHUU
C TOYHBIM KOMITBIOTCPHBIM PEIMICHUEM CHUCTeMBI TuddepeHINANPHBIX YpaBHCHHAIN MAHAMUKH Pa3BUTHSA B3pbIBa
cocraBisier okomo 10 %.
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3. CTEHIEHDb BIIUAHUA PA3JINYHBIX ITAPAMETPOB HA BE3OIIACHYIO
TVIOIIAIDb PASTEPMETHU3ALIMA

3.1. B HacrosimeM MeTolie pealn30BaH €IMHBIN MMOJXOM K pacdeTy ILIOMAa COPOCHOTO CeUCHUS, 3aKII0Yal0-
IMAACS B yJeTe BIMSHUS PA3IMYHBIX [MapaMeTpOB M YCIOBHII HA BEIWIMHY Ge30IAaCHOM IDIOMAIM pasrepMeTH3alliN
TOCPEICTBOM COOTBETCTBYIOIIETO M3MeHEeHHS 3HaYeHUs (PpakTopa TypOyau3ammu.

3.2. ®akTop TypOyIH3alii — OCHOBHOI MapaMeTp, OKAa3bIBAIOIIWIA ONpeACMIoNice BINSHUC HA BeIMYMHY
6¢30IIaCHOM TUTOTIAIA Pa3TepMeTH3aIH.

IorpemHocTs onpeeNeHUs TepMOIUHAMIUYECKUX MapaMeTpoB — E, m,, v, , Ille ¥ , — [0Ka3aTelb aauabaThl

MPOAYKTOB CTOPaHUS CMECH, BXOASIIUX B pacdeTHble dropmyisl (158) m (159), cocrapmser mMpoNeHTHI, TIOIPEIIHOCTh
ompeeicHrs Koo dUIIMEHTa pacxoJa M, MOJEKYIIPHONM MAacChl TOPIOYCH CMECM M HOPMAJbHOM CKOPOCTH pacIpo-
CTpaHECHMS IUIAMEHH COCTaBJIAET NeCATKH MpolleHToB. Oln6Ka B BEIOOPE 3HAYCHMIT 0OBbeMa ariapaTa, TeMIIepaTyphl
W JIABJICHUSI CMECH TAakKXe He IPEBBIIIAET MPOLEHTOB WM JECATKOB IIPOICHTOB. IlorpenHOCTh Xe B OIpeaeaeHIr
3HaYCHUA (akTopa TYpOYIHU3alH MOXET COCTABISATh COTHHU IPOTICHTOB.

3.3. Pacuet 6e30macHOIi IUIOMIAAM pa3repMeTH3aLMU TIPOBOIST I HANOO0Iee B3PHIBOOIIACHBIX (OKOIOCTEXHO-
METPUICCKIX) CMECEid, eClTH He JoKa3aHa HeBO3MOXHOCTh UX 0Opa3oBaHMS BHYTPH allllapara.

4. 3ABUCUMOCTb ®AKTOPA TYPBYJIU3ALIMM OT YCIIOBUH PA3BUTHS B3PBIBA

4.1. 3aBucuMOCTb (paKTOpa TypOYIHU3aLMH OT YCIOBUIA pasBUTHSI TOPCHUSI MOXXET OBITh TIpeJIcTaBiIeHa (hopMYIIOi

F (03”4 “e—_nzm]’ (161)
/3 k T, )

r=01+a V)(1+a2
B KOTOPOii sMIMpHrYecKre KO3QOHULNEHTHI a;, ay, a3, 44 ONPEIEIAIOT 110 Tabil. 18.

Tabaxumma 18
Omnupuyeckue Ko3¢pdunuenTsl 1a paciera gakropa Typoyamzanmm*

OMnupudecKue Ko3hHUIMEHTHI
VYcnoBus pasBUTHS TOpeHUT
a, a, a, a,
O6beM cocya V o 10 M3; crelieHp HerepMeTHY- 0,15 4 1 0
HOCTH K/Vz/3 o 0,25
O6weM cocyma V mo 200 M3, 1<m, <2:
HAYaJIbHO OTKPBITBIE COPOCHBIEC CEUeHUS 0 0 2 0
HAYaJIbHO 3aKPBIThIe COPOCHBIE CEUCHIMS 0 0 8 0
Oo6weMm cocyma V oo 200 M3, 2w, <m,;
HAYaIbHO OTKPHIThIC COPOCHBIC CEUCHMST 0 0 0.8 1,2
HAYaIbHO 3aKPHIThIC COPOCHBIC CCUCHUST 0 0 2 6
O6veM cocyma V mo 10 M3 cremeHb HerepMe-
maHoctH  F/V?3 po 0,04, Hammame cHpOCHOTO
Tpybomnposoaa, 1<x, <2:
6e3 OpOIIeHUS MCTEKAOIIUX Ta30B 0 0 4 0
C OpOIIIeHIEM HCTEKAIOIINUX Fa30B 0,15 4 1 0

* JIJIst OTCYTCTBYIOIIMX B TaOIUIlE YCIOBUI Pa3sBUTHSI TOPEHUSI, HATIPUMED ST 000OpyIoBaHUSI 00beMOM Golee
200 M3, 3HaueHwme (akTopa TypOYIU3aLMN OIPENEISIOT 3KCIIEPUMEHTAIBHO.

** Ecnm B yCITOBUSX Pa3BUTHSI TOPeHUA 3HAUYCHNE KaKOro-I160 IIapaMmeTpa He OTOBOPEHO, TO OHO MOXET OBITh
JIFOOBIM B JIOIYCTIMOM JIMAlla30He.

42. BnusHaune oO0ObeMa ammaparTa

JUtst TIOTTBIX aTmapaton o6GbeMoM MeHee 1 M° sHaueHme haKTopa TypOyIH3anuy x = 1+2.

C pocroM o6beMa alliapara sHadeHue akropa TypOyIu3aIli YBEIMIMBAETCS, U IS IIOJIBIX alllIapaTOB 00BEMOM
okoro 10 M3 y = 2,5+5 B 3aBUCUMOCTH OT CTCIICHU HerepMeTHIHOCTH (oTHomeHwe F/V 2/3) ammapara.

Mt cocynnoB obbemom 10 200 M3 pasTIHON (GOPMEI ¢ HE3HAUUTEIHHBIMI BCTPOSHHBIMU BHYTPh 3JIEMEHTAMU
3HaueHne (hakTopa TypOyIM3aIiyi He MIpeRbImaet y = 8.
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43. BausHue bopMBl anmmaparTa

JIiIst TEXHOJIOTUYECKOTO O0OPY/IOBAHUS ¢ OTHOIIEHHEM JIMHBL K TUaMETPy IO 5:1 MOXHO CYUMTAaTh, 4TO opma
anmapara He BIMscT Ha 3HadeHue (akropa TypOyau3alllil, TaK KaK yBEIMYEHWE IOBEPXHOCTH IUIAMEHM K3-3a €ro
BBITSITUBaHUS 110 hopMe anmapaTa KOMIICHCUPYETCS YMEHBIIICHEM ITOBEPXHOCTH B pe3yibTare 6ojiee paHHEro KacaHusI
IUTAMCHEM CTCHOK COCYaa.

44 BnusHUe HaAadYaJlbHOMU repMeTHM3allMld anmapara

JItst TOJIBIX ATIIApaToB 06heMoM 710 200 M3 ¢ HAYATBHO OTKPHITBIMI COPOCHBIMY CEUEHUAMMU, HAIPUMED JTIOKAMH,
sHaucHue hakropa TypOyIU3alliy He IPEBBIIAET = 2, IUIS allNapaToB ¢ HAYAIBHO 3aKPBITHIMUA COPOCHBIMU CEYEHHUSIMU
(MeMOpaHBI, pa3srepMeTU3aTOPhI U T. JI.) HE IMpeBBIIIaeT )} = 8.

45 BiusiHMEe CTeNeHHM HerepMeTHUYHOCTH anmaparta F/V2Y3

VBenuueHue creneHu HerepMermaHoctu F/V 2/3 B 10 pas (ot 0,025 mo 0,25), 4To paBHO3HAYHO YBETUYEHUIO
IUIONIa/Iy pasrepMeTH3aIy B 10 pas Jurst OJIHOTO M TOTO XK€ allllapaTta, IPABOIUT K BO3PACTaHHIO PaKTopa TypOyInu3alun
B 2 pasa (Juis anmapatoB o6beMoM okomno 10 M3 ¢ x = 2,5 10 x = 5).

46. BiusiHHe MAaKCHUMaJlbHO NOMNYCTHMOTO JaBICHWUS B3pbHBa B almmaparte
(XKoppenupyeT ¢ BIHUSHUEM JaBIE€eHHUS pa3repMeTu3allUH)

IIpn yBelMMYEHUM OTHOCHUTEIFHOTO MAaKCHMAJbHO IOIyCTUMOTO MAaBIICHWSI B3phIBa BHYTPU OOOpYIOBaHUSA
(mpouyHoCTH 06OpYAOBaHKA) B quanasone 1 < m, < 2 3HayeHue (hakTopa TypOymMsanmu He U3MeHseTcsa. C pocToM

OTHOCUTEJIIBHOI0O MaKCHUMAJIbHO NOIIYCTMMOIO NABJICHWS B3pbIBa BBHIIIC T, > 2 (,H() n, = ne) JJIA HAYaJIBHO OTKPBITBIX

COpOCHBIX CeueHMIT 3HaueHMe dakropa TypOymu3aluun cHipkaercs ¢ 2 no 0,8, mIs Ha9aabHO 3aKpPHITBIX — ¢ 8 10 2.
DTOT pe3yIbTaT COTIACYeTCS ¢ PU3MICCKAMU MPEACTABICHUSIMHU O TOM, UTO IpU OGABINEM 3HaAY€HUH TaBJICHUS B3phIBa,
KOTOPO€ BBIIEPKMBAET aIlllapaT, MCHBINC IUTOIAIb COPOCHOTO CCUCHHUS, a CICAOBaTeIbHO, (POHT IUIAMEHM ITOABEpP-
raeTcsi MEHBIIIEMY BOSMYIIAIOIIEMY BO3JEHCTBUIO.

47. BnussHuUe yCIOBHUNH UCTEeUYeHUSI

Ecnmu ucredyeHme roproueit cMecHM W IPOIAYKTOB CTOpPaHMS OCYIECTBISETCS depe3 COPOCHBIM TpyOOIIpOBOI,
PACIIONIOXKEHHBIN 3a pasrepMETUINPYIOMUM 3JEMEHTOM W MMEIOIWI JIUaMeTp, IPUAOIU3UTEIbHO PaBHBIA JTAAMETPY
COPOCHOTO OTBEPCTHS, TO 3HaUeHUE (DaKTOpa TypOYIN3aI[iY BHE 3aBUCHMOCTH OT 06beMa cocya (10 15 M3) npuauMaror
¥ = 4 (WIST COCYIIOB CO CTETICHBIO HETEPMETUYHOCTU F/ V2/3 oxomno 0,015+0,035, KoIyia OCHAIIEHHE COCYIOB COPOCHBIM
TPYOOIIPOBOAOM OIIPaBIAHO IO COOOPAXEHUSIM Pa3yMHOT'O COOTHOIICHMS XapaKTEPHBIX pa3MePOB COCY/Ia U TPyOOIIpo-
BOIIa) IIpY YCIOBHU T,,<2.

IIpu oCHaIEHNY CHCTEMBI pasTepMETHU3AIIMY OPOCUTCIICM WK JPYTHM aHAJOTHIHBIM yCTPOMCTBOM, YCTaHOB-
JIECHHBIM B TPYOOIIPOBOE HETIOCPEICTBEHHO 32 pa3repMeTHU3aTOPOM JUIS IIOAaYM XJIa/IareHTa B UCTEKAIOIIYI0 U3 arlliapara
cMech, 3HaueHne (akropa TypOyIru3alliy IPUHUMAIOT TaKUM Xe, KaK IpH UCTeYeHUH HEITOCPEICTBEHHO U3 arlllapaTa
B atMochepy. DddekT nHTeHCHDUKAIMA TOPEHUSI B COCyle MpU cOpoce ra3oB uyepe3 TpyOONpOBOA HCYE3aeT MpH
YBeIMIeHUN AaBieHus pasrepmerusanuu g0 0,2 MIla npu HavanpHOM maBneHuu 0,1 MIla.

48. Bi1usHue yCcIoOBUN pasrepMeTH3alUH

«MrHOBEHHOE» BCKPBITHE COPOCHOIO CEUCHUS MOBBIIIACT BEPOSITHOCTh BOSHUKHOBEHHS BUOPAIIMOHHOTO rope-
HUSI BHYTPH allapara. AMIDINTYIa B aKyCTHIeCKOW BOJHE BUOPAllMOHHOTO TOPEHUSI MOXKET MOCTUTATh 3HAYCHUIA
+0,1 MIla. ITepeMenmBaHue cMeCH, HAIpUMEP BEHTWISITOPOM, B MIPOIlecce pa3BUTHS B3pbIBa IMIPUBOAUT K YMEHbIIIe-
HUIO aMIUTATYIbI KOJICOaHWA JaBICHUS.

[ImaBHOE BCKPEITHEC COPOCHOrO OTBEPCTHS, HAIPUMEP C ITOMOINBI0 MATOUMHEPIIMOHHBIX KPBIIIEK, CHIXAeT
3HaUeHMe (hakTopa TypOyrm3anmm. B Tex ciaydasx, Korga BpeMs cpadaThIBaHUS pa3MepreMeTHU3NPYIOLIETO yCTPOCTBa
COM3MEPUMO C BpEMCHEM TOPCHHUS CMECH B COCYHAe, MpPU OlpeAeleHUM Oe30MacHOll IUIOMIAaU pas3repMeTH3allin
HEOOXOIMMO YIUTHIBATH TMHAMUKY BCKPHITHS COPOCHOTO OTBEPCTHA.

49. BiussHue NpensSITCTBUNA U TypOyJaIuHu3aTOpoOB

Bormipoc o BIMSHMYM pa3smAIHBIX IPEISATCTBUN Ha MyTH paclpOCTpaHEeHUS IUTaMEHU U TypOYJIeHTHOCTH B CMECH
repe, PPOHTOM IIAMEHH SIBISIETCSI OMHUM U3 OTIpeAeISIOIINX B BIOOpe 3HaueHUs (pakropa TypOym3ainu. Haubonee
NpaBUIBHBIM METOIOM OIIpeAcIcHNS 3HaUueHUA (akTopa TypOyIM3alMy MpY HATMYMK BHYTPH allllapaTa CIOXHBIX
MIPSIIITCTBUI W TypOYIM30BAaHHOM CMECH MOXHO CUHTATh METOJ, OCHOBAHHBII Ha CpaBHEHHUH PacUYeTHOI U 3KCIIepH-
MCHTAJIbHOW TMHAMHUKY (3aBACAMOCTD JABICHIE — BPEMsI) B3phIBa.

VYckopeHne IUIAMEHU Ha CIICIAANBHBIX IPEMSATCTBUSIX HOCTUIAeT 3HAUEHUH ¥ ~ 15 1 Gojiee yxe B cocyaax
o6BeMoM okomo 10 M3.

JIIsT  yIIIeBOIOPOIOBO3NYIIHBIX CMeceil TypOYJIEHTHOE PpaclpOCTpaHEHHE IUIaMeHH ¢ aBTOHOMHOI TeHepaliueii
TypOYJICHTHOCTH BHYTpPH 30HBI TOPCHMS XapaKTepU3YyeTCsl MAKCUMABbHBIM 3HaUYeHUeM GakTopa TypOyausauu x = 3+4.

IIpu MCKYyCCTBEHHO CO3IaBacMOil M30TPOITHON TypOYyJIeHTHOCTH MaKCHMaJIbHOe 3HaueHue hhakTopa TypOynun3a-
LMK [IPHA TOYCYHOM 3QXKWTAHUM HE MPEeBbIIacT ¥ = 4+6. JanpHeiilnee yBeIU4eHHE CTEIICHH M30TPOITHOM TYpOY/IeHT-
HOCTH IIPUBOJNT K TAICHUIO IUIAMCHH.

JInss cocynoB €O BCTPOCHHBIMHA M ITIOABMKHBIMU 3JIEMEHTaMM, BINSAHHE KOTOPBIX Ha 3HadyeHue daxkropa
TypOyIHU3aIlMM HE MOXET OBITh B HACTOSIIEE BpeMs OLICHEHO, HAIIpUMEpP ¢ HCIOIB30BAHHEM JIUTEPATYPHBIX JaHHBIX
I SKCICPTHBIM METOIOM, BHIOOP dakTopa TypOyIU3alii JOXKEH ObITh OTPAHWYECH CHU3Y 3HaUeHUeM ) = 8.

410. KosdpdumueHT pacxojga M

KoaddumueHT pacxoma | SBISCTCS SMIHPUYECKUM KO3(DOUITUEHTOM, YUYUTHIBAIOIINM BIUSHHE PpeabHBIX
YCJIOBUIA MCTCUCHUS HA BEIMIMHY Pacxojia Ta3a, ONpeAeeHHYIO 10 U3BECTHBIM TEOPETUYECKUM MOJAEIBHBIM COOTHO-
IIEHUSM.
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Jts IpenoxXpaHUTEIBHEIX MEMOPAH 1 PasrepMeTU3UPYIOIINX YCTPONCTB ¢ HEITOCPESICTBCHHBIM COPOCOM IIPOAYK-
TOB B3pbIBa B atMocdepy, Kak mpasmno, | = 0,6+1. Ilpu Haaudum cGpPOCHBIX TPyGOIpoBoaoB W = 0,4+1 (BKiIrouast
CIIydaii ¢ momadeil XIagareHTa B TpyOOIIPOBO HEIIOCPEICTBEHHO 3a MEMOPaHOIt).

3HavyeHMEe K03GhPUIIMEHTa pacxoja BO3pacTaeT B YKa3aHHOM UAla30He ¢ YBEAMYCHIEM CKOPOCTH MCTEUCHUS 1
TEMIIepaTyphl HCTEKAIOIIETO Ta3a, ¢ POCTOM (GaxTopa TypOyIH3alIlii.

IIpouspenenre koadhduIeHTa pacxoja Ha IUIONAAb pasrepMeTusanum W F npeacrapisier cobolt addbekTrBHYO
IUIOIAAb PasrepMeTH3aIlAN.

4.11. Amanor npunnuna Jle Illarenpre-BpayHa

CoTracHO KpUTEPHATEHOMY cooTHoIIeHnIo (158) oTHOCUTEIbHOE M30BITOUHOE JaBICHIE B3PHIBA

2
-1~ [ X (162)
(m,,— 1) .
uwF

TeopeTnueckre ¥ BKCICPUMEHTAIBHBIC WCCICTOBAHUA IIPOIlecca CTOPaHMS Ta3a B HETEPMETHYHOM COCYIE
ITO3BOJIMIN YCTAHOBUTD aHajor mpuHiuia Jle [latenpe-BpayHa: ra3oguiHaMIIKa TOPSHUS I'a3a B HETEPMETUIHOM COCY/IC
pearupyeT Ha BHEIIHee M3MEHEHME YCIOBMII IIPOTCKAHUs IIpoIlecca B TOM HAIpaBICHWM, IIPM KOTOpoM 3ddekT
BHEIITHETO BO3MeICTBUS OCIabseTcs. Tak, yBeIMIeHNE C IIEIBI0 CHU3UTD IaBICHIE B3phIBa ILTOIAAN pasrepMeTHU3aIlu
F B 10 pas B cocyme o6beMoM Topsinka 10 M3 COIpOBOXIAeTCS yBemMueHHeM (akTopa TypOylTH3amuu y B 2 pasa.
Qusnueckoe 0ObSICHEHNE HAOIIOAAEMOrO SBICHUS TOCTATOYHO IIPOCTOE: ¢ YBEIMUEHNEM ILIOMAAN pa3repMeTH3alliu
BO3pacTaeT BO3MYIIIaolllee BO3NeCTBIE HAa GPOHT IUIAMEHM.

N36pITOTHOE MaBIeHIE B3pBIBA KOPPENUPYET COIMIACHO KPUTEPUATBHOMY COOTHOIIEHHIO (162) ¢ OTHOIICHHEM
(x/W)?, a He TIPOCTO ) . YMEHBIIEHNE pa3sMepa SUeliKy TypOyTHSHpPYOLIEH pellIeTKH, IPHBOIALIEe K BO3PACTAHHIO
dakTopa TypoOyrusanuu B 1,75 paza (¢ 8 1o 14), cOIpoBOXIAETCS CYIIECTBEHHO MEHBIINM YBeTUYeHHEM OTHOILEHUS
/W — mmnb B 1,11 pasa. CkazaHHOe HEOGXOAMMO YIUTHIBATh IPK 3HAYeHUSX dakTopa TypOynu3aiuu x = 5.

5. ONPEJEJTEHUE HOPMAJILHO¥M CKOPOCTHU PACITIPOCTPAHEHU S
INJTAMEHU 1 TEPMOIUHAMUWYECKUX ITAPAMETPOB

5.1. HopManbHast CKOpPOCTh XapaKTepH3yeT PeakKIMOHHYIO CIIOCOOHOCTh FOPIOYMX Ia30BbIX cMecel mpu (ppoH-
TaIBHBIX pexrMax ropeHust. Haubomee mepCcleKTUBHBIM SBISAETCA 3KCIIEPUMEHTATbHO-PACUETHBIA METO ONITHMK3a-
LWW, TIO3BOJISIIONIUAN OIPE/ENATh HOPMAIBHYIO CKOPOCTh B OOMOe MOCTOSIHHOTO 0o0beMa B INMMPOKOM JAHAaria3oHe
TeMrepatyp u gaBiaeHuit. Meton namoxes B TOCT 12.1.044.

Bxopasmee B xpurepranbHble cooTHormeHus (158) m (159) B cocraBe KoMmiurekca W 3HadeHHe HOPMAaNbHOM
CKOPOCTH PacIPOCTPAHEHUS IUIaMeH! S,; IPU JABJIECHIHA U TEMIIEPATYPE, COOTBETCTBYIOIX HAaYaly pa3sBUTHS B3pbIBa,
MOXKET OBITh OIIPENETIEHO SKCIEPUMEHTAIHRHO HA aTTeCTOBAHHOM OOOPYNOBAHWM WM B3ATO M3 HAYYHO-TEXHHYECKOMH
JIATEPATYPBI, IPOITIENIITEH OIIEHKY JOCTOBEPHOCTH IIPUBEICHHBIX B HEll JaHHBIX. Eci TaHHBIC 0 HOPMAaJIbHOI CKOPOCTH
IIPY XapaKTePHBIX TSI TEXHOIOTUYECKOTO TIpoliecca JiapineHun P u teMmriiepatype 7 OTCYTCTBYIOT, TO B OTpaHHUYEHHOM
JIMaIla30He SKCTPAIIOISIIAN MOXHO BOCIIOIB30BATHCS JUISL OTICHKH (HOPMYIIOit

PY TV (163)

W\ (5

u
rae S, — W3BECTHOE 3HAYEHUE HOPMAILHOI CKOpPOCTH IIpH AabieHun Py m reMneparype Tj;
H U M — COOTBETCTBEHHO 0apMUECKUI M TeMIIEPATypHbBINA ITI0KA3aTEIIH.

B nmamasone mapneHuit 0,04+1,00 MIla n Temmepatypa 293+500 K it cteXxnoMeTpudecKnx cMeceii MeTaHa,
TpolIaHa, TeKCaHa, relTaHa, alleToHa, M3OIMpOoIlaHoMa M OCH30JIa ¢ BO3AYXOM 3HaueHHe 0apH4eCKOro IoKa3aTels
POCTOM JaBIIEHUS M TEMIIEpATyphl CBeXeEW CMeCH YBEIMYMBAaeTCS W JeXUT B uHTepBage —0,5+0,2, a 3HauyeHUe
TeMIIEpaTypHOTO II0KA3aTeIsi YMEHBINACTCS M HAXOAUTCS B AuamnasoHe 3,1+0,6. TIpy sHaUYeHMSIX JaBIEHUS U TEMIIepa-
TYpPBI, 6IM3KMX K aTMOCGEPHBIM, 3HAYCHUS 6apUIeCKOTO W TeMIIepaTypHOTO TIOKa3aTeIelt ISk TOPIOYHMX Ta30MapoBO3-
JIYIIHBIX CMeCeN MOTYT OBITH IIPUHSTHL B IIEPBOM MPUOMIKEHNN COOTBEeTCTBeHHO # = —0,5 1 m = 2,0.

5.2. TepMoovHaMUYECKUE IapaMeTpsl E;, T, , 7, ONPEIeNIoT IIyTeM TepMOAMHAMIIECKOTO pacyeTa, HallpuMep
Ha KOMITbIOTEPAaX, 110 U3BECTHBIM METOIMKAM.

3HaueHme KO3GhPUIMEHTA PACIIUPEHUS IO OIIPEACICHUIO

_ M Ty
i EYEE B
Mbi Tui
tne T, u M,; — COOTBETCTBEHHO TeMIIepaTypa W MOJCKY/ISIpHAs Macca IIPOLYKTOB CrOpaHMs TOpIOYell CMecH IIpu
bi bi
HaYyaJIbHBIX JaBICHUU U TeMIlepaType. MOoJeKyISIpHYIO MAacCy CMECH MAEATbHBIX FAa30B OIIPEACISIOT 10
dbopmyne
M=% M] ", (164)
J

e M; 1 n; — COOTBETCTBEHHO MOJIEKY/ISIPHASL MAcca 1 MOJISIPHASL JI0JIS j-TO KOMIIOHEHTa CMECH.
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3HayeHusa ko3dhdunreHTa pacliMpeHs] MOTYT OBITh TaKKe OIpejieIeHbl U3 IPUOIMKEHHOTO YPaBHEHMS
n,—1
E=1+——. (165)
Ts

B Ta6n. 19 mpuBemeHBI pacCUMTaHHBIC HAa KOMIIBIOTEPE 3HAYCHUS TEePMOJMHAMUYECKUX IapaMeTpOB JUIs
HEKOTOPBIX CTEXHOMETPHICCKHUX Ta30MAPOBBIX CMECEil B IIPEIIONOXEHUH, UYTO IPOJYKTHI CrOPaHUSA COCTOSIT W3
cremyrolmx 19 koMmoHeHToB B rasosoit dase: H,, H,0, CO,, N,, Ar, C, H, O, N, CO, CH,, HCN, O,, O;, OH,
NO, NO,, NH;, HNO;. CrexuoMeTprieCcKyI0 KOHIIEHTPAIMIO TOPIOYETO ¢, B BO3IYXE CPEAHEN BIAaXHOCTH OIIpe/e-
JISUTH TI0 M3BECTHOM (hopMyte

100

Per =4 8445+ 1° (166)

e B — CTeXHOMETPUICCKUiA KOIBMUICHT, PABHBINA KOMMIECTBY MOJICKYI KUCTOPOJa, HCOOXOIMMBIX IS CLOPAHUST
MOJICKYJIBI TOPIOYECTO.

Ta6mruma 19

PesyanTaTsl pacuera 38a%enmii T, , Y p , 1;, Tp B IKCHEPHAMEHTAILHBIEC 3HAYCHHA HOPMAIBHOI CKOpocTH Sy IS
HEKOTOPLIX CTEXHOMETPHICCKAX ra3onapoBuix cMeceii npa HasamsaoM aasienud 0,1 MIla m remunepatype 298,15 K

Toprogee Dopmyna 0Oy » % 06. T, Y E, T, S, MC 1
Mertan CH, 9,355 8,71 1,25 7,44 2204 0,305
ITpoman C,H, 3,964 9,23 1,25 7,90 2245 0,32
H-T'excan CcH,, 2,126 9,38 1,25 8,03 2252 0,29
H-T'enrtan C.H, 1,842 9,40 1,25 8,05 2253 0,295
ArnteroH C,H,O 4,907 9,28 1,25 7,96 2242 0,315
Hzomporianon C,H,0 4,386 9,34 1,24 8,00 2220 0,295
Bensox C.Hy 2,679 9,30 1,25 7,99 2321 0,36

JJI1 MHOTOKOMITOHEHTHBIX CMeCel M CMeceld, IPOBedeHe PACUYETOB 10 KOTOPHIM I1O Te€M WX UHBIM NPUYUHAM
BBI3BIBACT TPYIHOCTH, OIpeelcHIe MAaKCHMAIBHOTO OTHOCHUTEIBHOTO INAaBJIEHWS B3pbIBa T, a CIEIOBATENbHO, U

Kos(ddunueHTa pacmupenus E; mo dopmyie (165) mpoBoaar no coorbeTcTByomeil Meromguke 'OCT 12.1.044.
6. BIUAHUE CBPOCHBIX TPYBOITPOBOAOB

6.1. CopocHbIe TPYOOIIPOBOLI UCIIOAB3YIOTCS AT OTBOJA MPOAYKTOB rOpeHUSI B 6¢30IIaCHOE MECTO, HAIIpUMEP
B IIpUEMHYIO0 Oy(hepHYI0 ¢MKOCTh WIM 32 TEPPUTOPHIO 1ieXa, YTO ITO3BOJISIET CYNIECTBEHHO CHU3UTH BEPOSITHOCTD
BO3HUKHOBCHUSI BHYTPH IIPOM3BOJCTBEHHBIX IMOMEIEHUI BTOPHUYHBIX IOXAPOB M B3PHIBOB, YIEPO OT KOTOPHIX
3HAYNUTEIHHO BEITIC, YeM IOTEPH OT IIEPBUYHBIX B3PHIBOB.

6.2. Hamvume cO6pocHOrO TPyGOIPOBOAA MOXKET IPUBOIUTH K 3HAYNUTEIHHOMY (Ha ITOPSIOK) YBEIMICHUIO
M30BITOYHOTO JIABICHUS B3PhIBA B CPABHEHUH CO CTydaeM pasrepMeTH3allii allliapaTa HEIIOCPEICTBEHHO B aTMocdepy.
XapakTepHoe 3HaueHre (akTopa TYpOyIU3aLH IIPH UCIOIb30BaHUH COPOCHOTrO TPYOOIIPOBO/IA C UAMETPOM, PAaBHBIM
JIIAMETPY TIPeIOXPaHUTCIEHOM MeMOpPaHbI, 1 6€3 OPOIIeHUS NCTEKAIOIINUX ra30B XIAIareHTOM ¥ = 4 BHE 3aBUCUMOCTH
OT 00BeMa 3aIUIIAcMOr0 OO0 00OpPyAOBaHUS C HETYpOYIH30BaHHOI CMECHIO.

IIpoaHOCTHBIC XapaKTEpUCTUKHA COPOCHOTO TPYOOIIpOBOAa MOMXKHBI OBITh HE HUXE COOTBETCTBYIONIUX XapaKTe-
PUCTHK 3aIAINAEMOrO aIapara.

6.3. IIpyu MpoOeKTUPOBAHUM CUCTEM COpOca razoo0pa3HBIX IPOAYKTOB B CIyJac B3phIBa ra3oIlapoOBBIX CMecei
BHYTPH TEXHOJOTHICCKOTO OOOPYIOBAHUS HeOOXOAUMO IPUHUMATh BO BHHUMAHHWE BO3MOXHOCTb WMHTEHCUBHOTO
JIOTOpaHUs 3BAKyHPYEeMO# cMeCH B COPOCHOM TPyOOIIpOBO/Ie, ABISIONIEroCs IPUYMHON TypOyIHu3aliii TOPEHU BHYTPH
3alIUILAeMOro oobpemMa.

Haunyummii cnoco6 ImkerapoBaTh 3hdekT yBeTnueHus JaBIeHHUS B3pbIBa MIPH HAIUYKMU B CHCTEME IIPOTHUBO-
B3PBIBHOI 3alIIUTHI TEXHOJOTHIECKOTO 000PYIOBAHNS METOJOM pa3repMeTH3allii cOPOCHOro TpySonpoBoia — Iojada
XJIaJareHTa ¢ HHTEHCUBHOCTHIO (0,1+0,5)10_2 m3M—2.c~! B monepeyHoe cedeHNe TPYGOIPOBOIA HEIIOCPECTBEHHO 32
MeMOpaHOoIi 10 ee cpabaThIBaHUS WM OJHOBPpeMEHHO ¢ HUM. [Ipy HATMYWK OpOIllIeHUS B TPyOOIIPOBOIe U MCIIOIb30-
BaHMH MPHEMHOM eMKOCTH, HaXOIAIEeHCs O pa3pexXeHleM, JIMHA TpyOoIipoBoa (10 pe3yabTaTaM 3KCIIEPUMEHTOB
— 10 30 M) He OKa3bIBacT 3aMETHOTO BIMAHUS HAa MAaKCHMAaJIbHOE JaBJIeHNE B3PHIBa.

VBenuueHue mapiaeHus pasrepmernsanuu go ~ 0,2 MIla (mpu HayaabHOM JABIEHHHM TEXHOJOTHYECKOM CPeibl
0,1 MIIa) Taxke NMPUBOANAT K MCUYEe3HOBeHNIO 3dhdekTa nHTeHCUbUKAIIMKY B3phIBa.

VBennyeHue guaMeTpa cOpOCHOTO TPYOOIIPOBOJA OTHOCHUTENBHO JAMAaMeTpa COPOCHOTO CeueHMsT CIIOoCOOCTBYET
CHIDKEHHIO BO3AelicTBUS HaHHOTO 3(deKkTa Ha HHTeHCUDUKAIIMIO B3pHIBa.
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7. IPUMEPBI PACYETOB

Tpumep 1. TIoNBIA TEXHOMOTHYECKUII ammapaT oObeMoM 12 M3 paccuMTaH Ha MAaKCHMAJIbHOE WM3GBITOYHOE
napineHue 0,2 MIla (a6comotHoe nasnenue 0,3 MITa) u npeaHasHadyeH A1 paGoOThI IpU aTMOCHEPHOM JABICHUH C
colepKalleii alleTOH peakIMOHHON Maccoil. Ammapar uMeeT pybamky oborpea (80 °C). HeoGxopumo ompeaeanrs
6e30IMacHyI0 IUTOIAAb pa3srepMeTH3aIIAN.

HopManbHast CKOpocTh paclpOCTpaHCHAS IUTaMeHH Hauboee OMacHOM OKOJIOCTEXHOMETPUIECKOM aIleTOHO-BO3-
OYLIHOI CMecH TIpU aTMocdepHOM AasneHud 1 TeMiepartype (298 K) cocrasmster 0,32 M-c—!. CrenoparensHo, IpH
temmneparype B anmapate 80 °C (353 K) MakcuManbHOe 3HaUEHME HOPMAIBHOM CKOPOCTH PacCIpOCTPAHCHUS IUIAMEHHA
B COOTBETCTBUHU ¢ dopMynoii (163)

S, = 0,32(353/298)2 m-c—1 = 0,45 m-c—1.
A cTeXMOMEeTPHIECKOll alleTOHO-BO3AYIIHON cMecu wm, = 9,28; E;, = 7,96; M; = (58 x0,05+28 x 0,95)
Kr-kMonp—! = 29,5 kr-kmoms !, TTockonbky n,, = 0,3 MIla/0,1 MIla = 3 npeBbllIaeT 3Ha4YeHUE 2, TO JUISL BBIYACTECHHAS

Oe30MacHOll IUIOIIAAN Pa3repMEeTH3al BOCIONIb3YeMCS KPUTEPHAIbHBIM COOTHOoIIeHHeM (159). Bripaxenme juist
KOMILIeKca nofobuss W B cooTBeTcTBUM ¢ dopMyioit (160) 1 onpeneTeHHBIMH 3HAYEHUAMHU S,; 1 M; MOXeT GBITh
3aIMCaHO B BUJe

 (36x3,14)13 1223

1 wF (smeas)? o1 o
29,5 0,45 =°HE

e F u3MepsioT B M2.
CrnenoBaTeIbHO, KpATCpUANIbHOE COOTHOIIeHHE (159) oTHOCUTENMbHO F MOXHO 3amycarh B BUIE

0.9 9.28-3 0,07 L,

F>
28 795

= =

C yBeIMUCHUEM CTEIICHN HETepMETHIHOCTH cocyia obpeMoM okono 10 M3 E/V 2/3 ot 0,025 no 0,25 3HaueHue
dakTopa TypOymmsanuu BospacraeT oT 2,5 mo 5. IIpemmonoxwum, aro x = 2,5 opu p = 1. [Ipu 3TOM MHHUMANbHAas
IWIoIane pasrepMernsanmy F = 0,175 M2, a sHaumr F/V2/3 = 0,03. IocmeaHee MOATBEpKIAET, YTO 3HaYeHUe (akTopa
TypOyaM3aIiuy BEIOPAHO TIPABUIBHO. JefCTBUTENBHO, eCiid ObI MBI IPEIIONOXAINA, YTO Y = 5, TO MOJYYWIN ObI CIUIIKOM
HU3KOe UL TAKOM CTelleHW TypOymusanuu sHaueHue F/V23 = 0,06 (Bmecro 0,25). Hrtak, GesomacHas IUTOLIANb
PasTepMETH3aIHN COCTABIACT B JaHHOM ciydae 0,175 M2, 4To paBHO3HAYHO COPOCHOMY OTBEPCTHIO AuaMeTpoM 0,47 M.

ITpumep 2. Cocyxn o6beMoM 4 M> 63 BCTPOCHHBIX BHYTPS 3II¢MEHTOB [UIT XPAHEHHUS GSH30/1a, paCCINTAHHBIIN Ha
MakcuManbpHoOe abcomotHoe maBieHme 0,2 MIla, HeO6XOMMMO OCHACTUTL HAJECKHOM CHCTEMON cOpoca HaBIeHUS
B3pbIBa ¢ OTBOAOM IIPOAYKTOB B3pBIBA T10 TPYOOIIPOBOLY B 6€30IIaCHOE MECTO.

Jrst 6€H30/10-BO3MYIITHON CMECH CTEXMOMETPUIECKOTO COCTaBa IIPM aTMOCQEpHBIX ycaoBusx S,; = 0,36 mcl;
E;=17,99; M;= (78 x 0,027+28 x 0,973) KT-KMomb 1 = 29,35 kr-kMomp . [l cHcTeM pasTepMeTH3aliY cO COPOCHBIM
TPyOOIIpOBOIOM G€3 OPOTIICHUS UCTEKAOTIIX IIPOIYKTOB XIaJaTeHTOM BHE 3aBUCHMOCTH OT 00BbeMa cocyna y = 4. Tak
Kak w,, = 0,2 MIIa/0,1 MIla = 2, To pacdeT IUTOIAIN Pa3TepMETU3ANY IPOBOAUM 110 KPUTEPUATEHOMY COOTHOIICHUIO

(158). BeropaB B KaduecTBe 3HaUeHMS KoadhdunmeHTa pacxona W = 0,4, momyyaeM BhIpakeHUE

172

173 2/3( 2935
(36 x3,14) x4 (*] x 0,36
F> \8314 X 298/ « 47.9-1) _ 0,37 32,
0,4 N 7,99(2-1)

T. €. JUaMeTp COPOCHOTO TpPyOONIpPOBOAA JODKEH COCTABIATH OKoiao 0,7 M, YTO CIOMIIKOM MHOTO IS COCYIa,
SKBUBAICHTHBLI AHAMETp KOTOPOTro (muameTp cdepsl o6beMoM 4 M3) 1,97 M.

ITosToMy cucTema cOpoca JaBIeHUS, BKIOUAss TPYOOIIPOBO/, JOIKHA OBITh CHAOXEHA CHCTEMOM OpPOIICHUS.
IIpu sTOM MOXKeET OBITh IPHUHAITO ¥ = 1,5, a 3HAYNT, KaK HETPYAHO BBIYMCINTH, AMAMETP COPOCHOTO TPYOOIIpOBOIa
6ymer paBeH 0,4 M, YTO BIIOJHE TIPUEMIEMO UISI JAHHOTO COCY/Aa, PACCINTAHHOTO Ha JOCTATOYHO HU3KOE JaBJICHME.

IIpumep 3. Peaxtop BMECTHMOCTBIO 6 M3, B KOTOPOM BO3MOXKHO OOPa30BaHME M30IIPOIIAHOIO-BO3IYIIHOMN
cTexruoMeTprudecKoi cMecu pu gapiaeHun 0,2 MIla, cogepxut CIOXHbBIE Bpalllaroluecs AeTarn. 1pebyercs ompene-
JIUTh Oe30TacHYI0 IUIOMANb PasTepMEeTH3allMy IIPH YCIOBUM, YTO PEaKTOp PacCUMTaH Ha M3OBITOYHOE JaBICHUE
0,4 MIla (ab6comotHoe naBtenue 0,5 MIla).
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Tak xax w, = 0,5 MIla/0,2 MIla = 2,5 Go:xblue 2, To pacdeT BeaeM 1o Gopmyie (159). s crexuomerpu-
YeCKOM M30IIPOIIaHOI0-BO3AYIIHOM cMecu M; = (60 x 0,044 + 28 x 0,956) xr - KkMonb ! = 29,4 kr - kMomp™1;

b
8, =0,295(0,2/0,1)7%3=0,21 m - ¢c~1;m,=9,3; E;= 8,0. [TocKOIBKY BIUSHUE BCTPOSHHBIX JIETATEH Ha TypOYIA3AITHIO
O[IHO3HAYHO HEM3BECTHO U OOBEM PEAKTOPA OTHOCHUTEIBHO HEBENVK, BhIGMpaeM sHaueHue y = 8. IIpu 3HaYeHUM
koadhduImeHTa pacxoga W = 1 uMeeM

8314 x 298

172
(36 x 3,14 )13 x 62/ [L] % 0,21
F > " x 0,9

,80.3-2.5
V8

=0,2 M2,

OTcrofa HETPYIHO BEMUCIUTD, YTO IUAMETP NPEeOOXPaHUTEIbHOU MeMOpaHbI JOJDKCH OBITh paBeH 0,5 M.

IIpumep 4 (o6parHas 3amada). B maboparopHoM cocyne obbemom 0,01 M3, paccuntanHoM Ha fpasienie 2,0 MITa
U UMEWIIeM COpPOCHOE OTBEPCTHE IS YCTAHOBKM IIPEHOXPAHUTE/IbHOW MeMOpaHBl AMaMcTpoM 2,5 CM, NMpPOBOASIT
HCCIEIOBAHUSA TI0 OIPENETCHUI0 HOPMATHHBIX CKOPOCTEN PpaclpOCTPaHEHUS IUIAMEHU JUISI CTEXHOMETPUYECKUX
METaHO-BO3IYIIHBIX CMECE IIPY PA3TUIHBIX JaBICHUSX. TpedyeTcs OonpeaennuTh, 10 KaKOr0 MaKCUMAILHOTO Hayajlhb-
HOTO JaBIICHUSI MOXHO II0JIaBaTh B COCY/I TOPIOUYIO CMECH, YTOOBI ITOCHE €€ BOCIJIAMEHEHHS B IICHTPE COCY/Ia IaBJICHIE
B3phIBa He IIPEBBICWIO AoNycTUMoro aaBiaeHus 2,0 MIla.

Tax xak ¢ poCTOM JaBJIeHUs. HOPMAIbHAs CKOPOCTh MaflaeT, TO ¢ HEKOTOPBIM 3aIlacoM B Ka4ecTBe S,,; BRIOHpaeM
3Hauenue 0,305 M-c—1, mosyueHHOe 15t aTMOChEPHOTO HaBIeHNU. IS CTEXHOMETPUYECKOI METaHO-BOJIYIITHOM CMECH

M; = (16 x 0,094+20 x 0,906) KT-KMOITB ™! = 26,9 kxr-kMomp—!; E, =174, n, = 8,7. 3HaueHus pakTopa TypOyM3anum
1 K03(PUIMEHTA pacxoa MOTYT OBITh IIPUHSITEI COOTBETCTBeHHO ¥ = 1 u pu = 0,8.

M cxomoe 3HaUeHUE HAYaILHOTO TAB/IEHUSI B3PhIBA B COCY/Ie BXOMUT B 3HaveHue n,, = P, /P, npuyeM P, = 2,0 Mlla
B COOTBETCTBUU C YCIOBUSIMU 3aa4K. 3alIICAHHOE OTHOCUTEIIBHO T, KpUTepUalbHOE cooTHOLIEHKE (159) npuHuMaeT
BUJT

A
m=TeT 09y

T

a CJIeoBaTeIbHO, MAKCUMAJIbHO JOITYCTUMOC HAYaJIbHOC TaBJIICHUC rop}oqeﬁ CMECCH B COCYyIC

=1
WAE,
m, - [L] = 2,0 MITa (8,7 -

1,7757,4 -1
0.9 % 0,9

= 0,6 MIIa,

T. €. He IOJLKHO Ipessimats 0,6 MIla.

(BBeneno nonoanutenasno, M3m. Ne 1).
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Moa- M::;.ee'_‘c HanmeroBaHMe xaTeropun 0coboonacHbix rpy3os
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526 |Opranmyeckue nepokCHab! NerkoBoCNNaMeHsIoWwmecs 4|14|4|3|3|3]1313|3]3|3|3[313|3[3|3]|313]3[3]|3]3]2}2]1{}527
527 |Opranmuyeckue nepoKCHaL NErKOBOCTNIaMEHSIOWMECS, eaKMe ANA Ma3 414t 4131313131313 13131313131313|31313}3]131313]|]2(211]1Il611
611 jAnosuTbie BewecTsa neTyune 563 AONONHUTENBHOMO BUA ONACHOCTH alalal212121212]12]12121212)21212)2)1212}2)3}|2]312]|2]2)2]1]|612
612 [AnosuTuie sewecrsa neryuue, /1B (f,., < 23 °C) 4lalal2121212]2]|3|31313|3[3]|3|3|3|4]4|4]4]|4]4]|4(4)4]4]1]1]613
6.1 | 613 |sinosuTsie Bewecrsa netyuue, N1B (23 °C < t,., < 61 °C) 4lalal2i2121212131313[1313|31313|3|4]|4|4|4]|4|4]|4]|4]a]j4]1]|1]1]614
614 |AnoeuTble BelyecTsa NeTyuMe 8akue ¢ (ni) KOPPOIMOHHLIE 4lafal2l212121212121212121212|2|2]|2]|2)13|2|3|2|2}2j2}2|1]1}j1]|1]615
615 |A1B neTyuve eaxue u (nnu) kopposmnornsie NIB (23 °C < ¢, < 61 °C) 41414212121 212131{3131313[313]3|314[4]|4)4]4|4|4]|4]|4]|4}1]1]1]1]1]812
812 |Eaxve v (unn) kappoauownbie sewiectsa (xucnuie) agosutwe wokmcnsiowne] 31313131 3131313331333 |3}3|3i3}2}2}2}3}3{313|3|3|3j213|3}2{3}|1]|814
814 |Enxwe  (um) kopposwonmbie (mcnwie) nervosocnnamensioumeca (23°C <6, <61°C)| 4 | 4] 4 [ 212121 212131331313 |313|3|3|4|4]|4|4|aj4|4]4]d4]4]|2]2]2]|2]|2]|3] 1]815
81 7815 [Enmo # (ww) Kopposwormie sewecrea (xname) owremonns 3lal3lalalalalalalalalalalalalalalz]z]2l3]3]3]3]s]3]3l3l2]3]3]2|3]3]1lsts
816 |Enxve 1 (wnu) koppo3uoHHbIe BeLECTBa (KUCNbIe) AACBHTHIE 313131313131 313131313131313]313312)212|3{3}|3]|31333|2)12})212]2]1)12]|1]1]824
8.2 | 824 |Eaxwe u (unm) koppoauonHbie sewecTsa, 1B ocHoembie (23°C<t,,<61°Cl 4 |4 | 42121212 2]3|3]3]3|3|3(3]|3|3|4|4]|4]4]4]|3]3]|3]|3]3]2]2]2]2(2]2]2]2 211|832
832 [PasHbie eaikme u (unw) Koppo3MOHHBIe BewiecTsa sposutsie, oxucnsioume | 3| 313 (3 [3 |33 1213|3313 (33333 |2f22{3f3§3|3}3|3|3]2|3|3j2]|3|2|13]|2]2|2]1(833
8.3 | 833 |PasHsie eaxwe u (wnu) koppoamonHbie Bewectaa, fB (t,., < 23 °C) alalalo2l2i21212131313|3[3|3§3|3|3}4|4|4}4143]|3|3]3]|3}2]|2|2|2}2}2]2]2{2]2 11834
834 [Pa3nbie eqxue W (uni) KOPPOIMOHHLIE BetuecTsa (23 °C < f,,, <61 °C) 4lalal2l21212121313131313[3|[3|3|3|4|4|4]4|4}3}13|3)13]|3[2]2)212|2]|2}2]2|2|2{2}1]1
9 :.(:;:; 2112|2221 224 13121314 | 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 6141 615] 812|814 [8151816] 824 | 832833 {834
<
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Paanenetue onacHbix # 0coboonacHbiX BELECTB U MaTepuanos NpU XpaHeHuu

Ir'OCT 12.1.004-91
TaOnuuma 17

OcwoBHOM lwﬂ Arperar- Kateropuu |\
noxapHo# | Hoe coc- [ononHuTenbHble BUABLI ONACHOCTU ONacHOCTH n/n
onacHocT | TtosHwe no FOCT 19433 1
a3 | HemrgoBuTbie M RA0BUTBIE ¥ (MNK) KOPPO3UOHHbIe 8aK1e 212,222,224 x| 1| 1} 2
Be3 AOnNoNHUTENLHOID BKuAa ONacHOCTY unu cnaGosposuteie  [511, 513 2(1(+{3 NpumMewaHus:
3 2 AposuTeie U (MNK) KOPPOIMOHHBIE 512,514,515 x| 3| 1] 1} 1 4 + BeuwecTtsa n matepmantl COBMECTUMbI.
Re Z 1. BelwwecTea u MaTepuantl MOryT HAXOAUTLCA B ORHOM OTCeKe CKNana UNWU Ha OaHOW
§, 2 s a EnQKWe, KOPPOINOHHBIG KWCIOTbI, CbHBIE ORWCAWTENW 12.81S 41211111115 nriowjanxe. TOPHUIOHTANLHOE PACCTORHNE MEXAY HUMKN SOMKHO COOTBETCTBLBATL Tpe-
cc= 6oBaHUAM HOPMATUBHBIX AOKYMEHTOB, HO ObiTb HEe MeHee 5 M.
2 S‘s e Eaxve, KOPPO3MOHHBIE KMCNOTL, Cnabbie okucnuTenu 818 5t2{1]1]|1]|+]s6 2. BelwecTea n MaTeprantl MOryT HaXOAMTLCA 8 OQHOM OTCeKe CKNaaa unu Ha OfHOM
g ;‘,‘;’ g Teepasie nnowanxe. FOPU3OHTaNLHOE PACCTORKUE MEXAY HUMK AOKHO COOTBETCTBOBATHL Tpe-
3 g " Pasibie exue u KOPPOIHOHHLIG, OCHOBAHUA 828 6l2|1+|1]2|2]|+]|7 6OBaHNAM HOPMATUBHBIX AOKYMEHTOB, HO BbiTb He MeHee 10 M.
g xuakve 3. Bewecrsa ¥ maTepuanbl A0MKHBI HAXOAUTLCR B Pa3HbIX OTCeKax cknana (T.e. NONXHbI
S Pa3Hble efkne u KOPPO3UOHHBIe, AN0BUTLIe 832 7121111111 1]111]8 6biTb pasneneHisl NPOTMBONOXAPHON NEPeropoaKo# 1-ro TMNA) UNU Ha Pa3HLIX NNO-
S .
S Paskbie 8aKHE W KOPPOIUOHHBIE, HeRROBUTLIE 838, 914 gl2f1)1{1]1]1]1]+]9 4. gleaﬂ::aa M MaTtepuanbl AOMKHLI HAXOAUTLCS B PA3HLIX CKNAAaxX UK Ha Pa3HbLIX NNo-
gg%é BapbiBOONacHLIE MNK CaMopaanaraloLnecs 521,522,523 %[ 9141313 |31313]3|3{1]10 . gc:aénﬁxc?:ﬁacaue SeUE6CTEa X MaTepHANE.
§ %g §_ NerxosocnnameHsALWMECs 524,525,526,527%{10| 3| 3| 313 313|3|3|1}{1]|1
a3l | B a3po3onbHOi ynakoske, CXaTbie UM CXUKEHHbIG 231,232,241,911 |11l 4|4l ajala|a|4a|a]|d]|4]+]12
Cna6osgosuTble gg}ggg 321, 325, 12044431 2|2|3f2]|4|3]4]|+]|13
ANOBUTLIE, KOPPO3UOHHbIE g;?; 314, 322, 323; 13l4la]4|3|3|3|3}3}4|3]4]1]1]14
CunbHOQERCTBYIOWME AACBUTHIE BEeWeCTBa 612,613,615 *|14| 44| 4|3 |3|3|3|3|4|4|4]|1|[2]1]15
®© HKugxve p
% § KvucnoTsi 814 x{15/ 4l 4alal3]|2]|3|3|3[|4]|4]4]1]|2]2 16
£ 3 OcHosanus 824 «|16|alalal2|3|2]2]3[4]3]a]1]2]2]2[ 1[4
%g Pasnbie eqxve 833, 834 x[171alalaf2|2]2|2]|3]4|3|4|1]2]|2]2[2]1}18
g @
23 HesnosuTbie 1 cnabosgosuTeie 411, 413, 912 18lal3l3l3l2l2]3|2|3]|3|4]1}2]3]|2]2]2 + 119
g Q
g g Camopasnaralowmecs u (Mnu) AosnTbie 2;5' 415, 416, 411; 19lal3|13]|3|3|3]3|3|3|3|4|3]|4]3 313131+]4+1|20
e
e ‘§ Camopaznaraiowmecs 418 20l4l3l3]3|2|2]3]|2]3|3]4]1]2]3 313131111+ ]21
Q
= <§ I ANOoBUTLIE HeneTyuue 618 21l4|3|3|3|3|3]3[3[33]4]1]2 31313 |3|+j2|2]|+(22
Bepabie
P BbiAENSRIOT ropIoYMe rasbi NPY B3aUMOASHCTBUM C BOAOH 431,432,435,913 221 4 | 3|33 2|2]3]2]|3]|3 4121213212222 2)|2}+]23
BbiAENAIOT roploumMe rasbi NpU B3auMOLEACTBNYN C BOROW 433,434, 436,43%| 230 4| 3|33 333333 4131313313333 |2}2}1]|1]24
Bbia@nsIoT roploume rasbi Npy 83aUMOGENCTBUM C BOAOH 921 oalalal|3f3|1]|1]1]1]3[3]4]1]1]2 212f2{1|1|11}11+]1]+]|25
Camoso3ropaloLumecs 421,423,424,425 |25] 4| 3| 3| 3|2|2]3]2]|3]|3[4 313(3[313}3{3|3|3|3}3|311|+]26
Heropioune, HEeSA0BUTLIE 211 6l 1l2]2]2)2)2]2|2]|2[2f{1]3 31313333333 |3|3}2]3]|+]27
Fass! 21113 13l3|3[3]3f3]3]3]a]3|3[2]s]1]+]zs
fiposuTbie, eakne, KOPPOINOHHBIe 221, 223 271 113|3|3]2[2]2]|2]2
CunsHoaeRCTBYIOUIMe AA0BUTLIE BELeCcTsa 611, 614 <28l 2121213]3|3|2|3]3]2]{4[1]{2][2]2 2121212121212 111]2]2]|1}29
%m AposuTuie 616, 915 292222++1+334+11111+1++1111221+30
[+1]
g 2 P — 617 ol 2l2lz121+11]1]1]3[3]4]1[2]2]2]2]2|+]1|+[+]1]1[1[1]2]2]1]+]+]31
% g OnacHbie Npu XpaHeHU HaBanNoM 922, 923 s1l2 22 2] +|+1]+1]1]14]1]2 21212(2|+f11 1|+ 11|+ 112]2|+]|+]+]|+]32
g‘§s§ Xupive | pasuuie enxve 831, 836, 837 3221212122+ |+}1 +l1l1lal 122 tpr1p1prvyHprpp1p1(212y12|+{++|+133
o “n
2 8 |mepasie|Kucnoru cnabosposutuie 811,817,916 aal 2222+ 111|114} 1]2]2 11111111111 112121212+|+i+]+]+134
g_% Kucnote! anosuTbie 816 *34211111223341322222322232222211111135
OcHOBaHNA SN0BUTbIE 821, 826, 827 asl{2l1l1{2]1+]1]F+][1]1 gl 1121212111111 1+ 1)11p1111212121+{1]11111]1]+136
HamarHuieHHbie 917 362+++++++++4++++++++++++++22+++++++++37
Nornowaowme KUCNOpoa 924 3721111111114111111111+++++22++++++++++
Nl lo[3la]s|6] 7]8]|9]|10[11[12]13]14 15[16|17{18|19120{21}22|23|24{25|26|27{28{29|30|31}32}33|34|35{3637
a/n
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