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Hactoamuit cranmapTt ycraHaBnmuBaeT oOIIMe TpeOOBaHMS IIOXAPHON 6Ge30IacCHOCTH K OOBEKTaM
3aIUTHl PA3IMYHOTO HA3HAYEHUS Ha BCEX CTAAUAX MX KM3HEHHOTO LIMKIIA: HMCCIiefoBaHUE, pa3paboTka
HOPMAaTUBHBIX JOKYMEHTOB, KOHCTPYUPOBAHUE, IIPOEKTUPOBAHUE, U3TOTOBJIEHUE, CTPOUTEILCTBO, BHIITON -
HeHUE YCIIyT (paboT), UCIBITAHUE, 3aKYIIKA IIPOAYKIIMU 10 MMIIOPTY, IIpoAaxa IIPOAYKIIMK (B TOM YHCIIE
Ha 9KCIIOPT), XPAHEHUE, TPAHCIIOPTUPOBAHUE, YCTAHOBKA, MOHTAX, HalaKa, TEXHIIeCKOe 00CIyKUBaHUE,
PEMOHT (PEKOHCTPYKIIUA), SKCIUTyaTaus (IpuMeHeHue) u yTwinsauusd. [1jis o6beKTOB, HE COOTBETCTBY-
IOIMX IEMCTBYIOIMM HOpMAaM, CTAHIAPT YCTAHABIMBAET TpeOOBaHUSA K pa3paboTKe IIPOEKTOB KOMIIEHCH -
PYIOLUX CPEICTB M CUCTEM OOECIIEUEHMS IMOXAPHOW 0€30IaCHOCTU Ha CTaguAX CTPOUTEILCTBA, PEKOH-
CTPYKIIMHM ¥ 3KCILTyaTallud OOBEKTOB.

TpeGoBaHUs cTaHAAPTA SBISIOTCA O0S3aTEIbHBIMU.

TepMUHEBL, IPUMEHSEMBIE B CTAHIAPTE, U VX MMOSCHEHUA MPUBEACHHI B NIPWIOXEHUU 1.

(A3menennas penakousa, Uzm. Ne 1).

1. OBIIME ITOJO2KEHUS

1.1. TloxapHas 6e30IaCHOCTh OOBEKTA HOKHA OOECIIEUMBATHCA CUCTEMAMM IIPEAOTBPALEHUS I10-
Xapa ¥ IIPOTHUBOIIOXAPHOM 3alUTHL, B TOM YHCJIE OPraHM3alMOHHO-TEXHUYECKUMU MEPOTIPUIATHSIMU.

CucTeMBl TTOXAapHOM 6GE30IIACHOCTH JOJDKHBI XapaKTEPU30BATHCA YPOBHEM OOECIIEUeHMS ITOXApHOMN
6€30T1aCHOCTU JIOAEN U MaTepUAIBHBIX IIEHHOCTEN, a TAKXE SKOHOMUIECKUMH KPUTEPUSIMU 3D (HEKTUBHOCTI
STUX CUCTEM ISl MATEPUAITBHBIX IIEHHOCTEM, C y9eTOM BCEX CTaIMii (Hay4Has pa3paboTKa, IPOEeKTHPOBAHUE,
CTPOUTENBCTBO, SKCIUTyaTaIs) XU3HEHHOTO IIMKIIA OGBEKTOB U BHITIONHATH OHHY M3 CIICAYIOLLMX 3a1ay:

VCKITIOYaTh BO3HUKHOBEHUE 110XKAapa;

obecrieyrBaTh I10XKapHYIO0 0€301IACHOCTD JIIOAEIH;

obecrieurBaTh IOXapHYIO 6€30ITIaCHOCTh MaTepUANIbHBIX LIEHHOCTEI;

obecrieuuBaTh IOXapHYIO 6€30IIACHOCTD JMOAEH U MaTepHAIbHBIX LIEHHOCTEN OTHOBPEMEHHO.

1.2. OOGBEKTHI JOKHBI IMETh CUCTEMEI TTOXKAPHOIT 6€30IIaCHOCTH, HAIIPABJIEHHBIE HA IIpeIOTBpallie-
HUE BO3IEUCTBUSA Ha JIOAEil omacHHIX (haKTOPOB II0XKapa, B TOM YMCJIe UX BTOPUYHBIX IIPOSBIEHUI, Ha
TpebyeMOM YpPOBHE.

TpebyeMbIit YpOBEHB 0OeCIIeYeHUS TT0XKAPHOI Ge30ITaCHOCTH JIIOAEI C TIOMOILBIO YKA3aHHBIX CHCTEM
IooKeH ObITh He MeHee (,999999 mpemoTBpamieHUS BO3MEHCTBUSA OMMACHBIX (PaKTOPOB B TOI B pacyeTe Ha
KaXJOTO YeJ0BEKA, a IOIYCTUMBII YPOBEHE MOKAPHOIT OTTACHOCTH JUIA JTIOAei OJDKeH GBIT He 6oree 10—0
BO3IEMCTBUA OIACHBIX (haKTOPOB ITOXKAPA, IPEBHIIAOINNX IIPEAEIbHO AOITYCTUMBIE 3HAYeHUs, B TOI B
pacueTe Ha KaXIOTO YEJIOBEKA.

Meron onpeneneHrs ypoBHA 0GECTIEUEHHS TTOKAPHOIA GE30IIACHOCTY JIIONEI MPUBEAEH B IIPIWIOXKEHUH 2%,

* TlpuBeneHHBIE B IIPWIOXEHWSX 2, 3 M 5 cTaHmapra MeTOIbl MOTYT HM3MEHSAThCS C COIIACHS TOJIOBHOI
OpraHu3anyy B obmacTyl rmoxapHoit 6ezomacHoctu — BHUMUITIO MBI CCCP.

Wsnanue odunuaibHOE IlepeneyaTka Bocupemena
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1.3. OO6BeKTHI, TOXKAPHI HA KOTOPBIX MOTYT IIPUBECTU K MACCOBOMY IOPAXKEHUIO JTI0AE, HAXOMAIIUXCS
Ha 3TUX 00BEKTAX, U OKPYXKAIOIIEN TEPPUTOPUU OITACHBIMU M BPEIHBIMU NTPONU3BOACTBEHHBIMM (haKTOpaMU
(o TOCT 12.0.003), a Taxske onacHBIMU (haKTOpaMM I0XKapa ¥ MX BTOPUYHBIMU MPOSIBIEHUSAMH, JTOJDKHBI
VMETh CUCTEMBI TIOXApHOU 0e30TacHOCTH, 00ecIeYMBaOIINe MUHUMAJIBHO BO3MOXHYIO BEPOSITHOCTD
BO3HUKHOBEHM TToxxapa. KOHKpeTHRIE 3HAYEHUS MUHUMAJIEHO BO3MOXHOI BEPOSITHOCTY BOSHUKHOBEHUS
ImoXapa OIIPeHeSIOTCS IPOEKTUPOBIIUKAMU W TEXHOIOTAMU IIPHM IAaCIIOPTU3ALMM 3TUX OOBEKTOB B
YCTAHOBJIEHHOM IIOPSIIKE.

IlepeueHp 5TUX 0OBEKTOB pa3pabaTHBACTCH COOTBETCTBYIOIIMMHU MUHUCTEpPCTBAaMU (BEAOMCTBAMM U
T. II.) B YCTAHOBJIEHHOM IIOPSIZIKE.

MeTton ompeneeHUsS BEPOATHOCTH BO3ZHUKHOBEHUWS IToXapa (B3phiBa) B IIOXAPOOIIACHOM OOBEKTE
TIpUBEIEH B IPWIOXKEHUHU 3.

1.4. OGBeKTHI, OTHECEHHBIE K COOTBETCTBYIOILMM KATETOPUSM IO ITOXAPHOM OIIACHOCTH COIJIACHO
HOpPMaM TEXHOJIOTMYECKOTO MPOCKTUPOBAHUS IS OIPENCICHUS KATErOPHi IIOMEIIEHWA M 3MaHMi 110
ITOXAapHOM M B3PHIBOIIOXAPHOW OIACHOCTU, NOJDKHBI MMETh 3KOHOMUYECKH 3(h(EKTUBHBIE CUCTEMBI
TIOXApHOM Ge30IIaCHOCTH.

Meron oleHKM 5KOHOMHYECKON 3((EKTUBHOCTH CUCTEM ITOXKApPHOM Ge30IIacHOCTH IIPUBEAECH B
TIPWIOXEHUH 4.

1.5. OnacHpiMu (pakTOpaMy, BO3ACUCTBYIOIMMI HA JIIOAEI U MaTePUAILHBIC IIEHHOCTH, SBIISIOTCS:

IUIaMs ¥ UCKPBHI;

TIOBHIIIIEHHAS TeMIIEpaTypa OKPYXalolllell Cpembl;

TOKCUYHBIE IIPOLYKTHI TOPEHUSA U TEPMUYECKOTO Pa3IOKEHUA;

ZIBIM;

TIOHVDKEHHAs KOHLIEHTpaLUs KUCIopoa.

K BTOpMYHBEIM NpOSIBICHUSAM ONMACHBIX (haKTOPOB ITOXKapa, BO3MEUCTBYIOIIVM Ha JIIOAEH U MaTepu-
TbHBIE LIEHHOCTH, OTHOCSTCS:

OCKOJIKY, YaCTU pa3pyIUMBIUUXCS alllapaToB, arperaroB, YCTAHOBOK, KOHCTPYKIIMIL,

PAAMOAKTVBHBIE U TOKCUYHBIE BEIIECTBA M MATEpUANIbI, BEIIICOIINE M3 Pa3pyIIeHHBIX allllapaToB U
YCTAHOBOK;

9JIEKTPUYECKII TOK, BOSHUKIIMIL B PE3YJLTATE BEIHOCA BEICOKOTO HAIIPSIKEHUA Ha TOKOIIPOBOIAIIIE
YaCTU KOHCTPYKIIUI, allllapaToB, arperaTosB;

orracHble (haxkTopsl B3psBa 1o F'OCT 12.1.010, ipoucuieaiiiero BCIEACTBUE I10XKAPA,

OTHETYIIAIIE BelleCcTRa.

1.6. Kiaccudukanmst o6bEKTOB IO IIOXAPHON U B3PBIBOIIOKAPHOI OMTACHOCTH JOJDKHA IIPON3BOIUTE-
€S C YUETOM JIOIIYCTAMOTI'O YPOBHS MX ITIOXAPHOM OIMAaCHOCTH (TpeGyeMoro ypoBHS obecriedeHUs TIoXKapHOit
0€30I1acCHOCTH), 8 PACUETHl KPUTEPHUEB U ITOKA3ATENIE €€ OLIEHKM, B T. Y. BEPOATHOCTH IT0Xapa (B3pbiBa),
— C YYETOM MACChl TOPIOYMX M TPYOHOTOPIOYMX BEIIECTB UM MaTepHajioB, HAXOMAIIMXCI Ha OOBLEKTE,
B3PBIBOIIOXKAPOOIIACHBIX 30H, 0OPa3yIOIIMXCA B aBapUITHBIX CUTYalIUSIX, U BO3MOXHOTO yIiep6a I Toaeii
U MaTepUaJIbHBIX LIEHHOCTEM.

1.7. BepoATHOCTh BOBHMKHOBEHHUS IT0Xapa OT (B) 3JEKTPUIECKOTO WIH APYTOro EAMHIYHOIO TEXHO-
JIOTUYECKOTO U3AETUSA WM OOOPYIOBaHMS IIPM UX pa3pabOoTKe M M3TOTOBJIIEHMM HE JIOJDKHA IIPEBBIIIATD
3HageHus 10~0 B rox. 3HaueHME BEJIMYMHDL JOITYCTUMOM BEPOATHOCTH TTOXApPa IIPU IPUMEHEHUN M3IEIIIIA
Ha 00BeKTaX MOJKHO YCTAHABIMBATHCA PACUETOM, MCXOOA M3 TpeGoBaHuMil 1. 1.2 HACTOAILErO CTaHAapTa.
Merton orpeneneHusT BEPOSITHOCTY BOZHUKHOBEHUS ITOXAapa OT (B) 3JIEKTPHMYECKUX M3MEIUIl IpUBEIEH B
TIPWIOXEHUN 5.

1.8. Mertomvku, comepXanuecsd B CTaHAAPTaX U APYIMX HOPMATUBHO-TEXHIYECKUX HOKYMEHTAX U
IIpeIHA3HAYCHHBIE JUISL OlIPEJEJICHUS II0Ka3aTeseil MTOXapHOM OITACHOCTH CTPOUTEIBbHBIX KOHCTPYKIIHIA, MX
0OIMIIOBOK ¥ OTHEJIOK, BEIIECTB, MaTEPUAIIOB U U3NENHii (B T. 9. HE3ABEPIIIEHHOTO ITPONU3BOACTBA) JOJLKHBI
aJeKkBaTHO OTpaxaTh PEAIbHBIE YCIIOBUA T10XKapa.

1.9. Tlepeuens u TpeGoBaHMS K 3(DHEKTUBHOCTH IEMEHTOB KOHKPETHBIX CHUCTEM IIOXApHOI 6e3-
OITACHOCTU JOJDKHBI YCTAHABIMBATHCS HOPMATUBHBIMU M HOPMATHUBHO-TEXHMIECKMMHU TOKYMEHTAMM Ha
COOTBETCTBYIOIINE BUABI OGBHEKTOB.

IIpumepsl pacuera nokasateneit abdexrnsHocty no 1. 1.2, 1.3, 1.7 mpuBedeHH B MPUIOXeE-
HuH 6.
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2. TPEBOBAHHUS K CIIOCOBAM OBECIHEYEHUS MOXAPHON
BE3OITACHOCTH CUCTEMBI INPEJOTBPAIIIEHU S TTOKAPA

2.1. TlpegoTBpamieHre Toxapa TOJDKHO JOCTHTATHCA IIPEAOTBpameHUeM oO6pa3oBaHUS Troproyeit
cpensl U (WIM) TPEAOTBPAIIEHNEM 00pa3oBaHMS B Toproucii cpege (WM BHECEHUS B Hee) MCTOYHHMKOB
3aKUTAHUS.

2.2. IIpepotBpanieHne o6pa3oBaHUA TOPIOYEH CPEIBI JOJDKHO 06eCIIeYNBAThCS OAHUM U3 CIETYIOLINX
CIT0COOOB WIM MX KOMOWHALIMIA:

MaKCHUMAJIBHO BO3MOXHBIM IIPUMEHEHUEM HETOPIOUMX U TPYIHOIOPIOYMX BELIECTB U MaTepUalioB;

MAaKCUMAIBHO BO3MOXHBIM I10 YCJIOBUSAM TEXHOJIOTHHI M CTPOUTEIHCTBA OTPAaHUYEHNEM MAcChl U (WIH)
o0beMa TOPIOYMX BELLECTB, MATEPUATIOB M Hambosee 6e30IIaCHBIM CITOCOOOM MX Pa3MeEIUeHUS;

M30JIIIIMeN roprodeil cpeapl (IpUMeHEHNEM M30JIMPOBAHHBIX OTCEKOB, KaMep, KaGUH U T. IL.);

TofnepXaHueM 0e30IacCHOM KOHLEHTpAaIlMA CPelbl B COOTBETCTBMM C HOPMaMM M IIpaBWIaAMU U
JIPYTUMM HOPMATUBHO-TEXHUYECKMMM, HOPMATUBHLIMM JOKYMEHTAMU M IIpaBIIaMK G€30I11aCHOCTH;

JOCTATOYHOM KOHIIEHTpaluell duierMaTu3aTopa B BO3NyXe 3alMINAcMOro obbeMa (ero cocTraBHOIM
YacTHu);

TIOAIEPXKAHVMEM TEMIIEPATYPEI ¥ AABJICHUSA CPEIbI, IIPY KOTOPHIX PACIIPOCTPAHEHUE TUITAMEHU MCKITIO-
yaeTcs;

MaKCUMAIBHON MEXaHU3aLKel U aBTOMaTH3alfeil TEXHOJIOTMIECKMX IIPOLIECCOB, CBA3aHHBIX ¢ 06pa-
LIEHMEM TOPIOYMX BEILECTB;

YCTAaHOBKOM IT0KApPOOIIACHOTO 0G0pyIOBAHUS IT0 BO3MOXHOCTH B M30JIUPOBAHHBIX TOMEIEHUSIX WIN
Ha OTKPBITBHIX ILTOLIAgKax;

MIPUMEHEHNEM YCTPOMCTB 3aIIUTHI IIPOU3BOACTBEHHOIO O00PYIOBAHUS C TOPIOYMMU BEILECTBAMU OT
IIOBPEXIEHUM U aBapuif, yCTAHOBKOHN OTK/IIOUYAIONINX, OTCEKAIONINX U APYTHX YCTPOMCTB.

2.3. TlpemorBpanieHue 00pa30BaHUA B rOplOYEH cpelie MCTOYHUKOB 3aXKUTAHUS JOJKHO JOCTUTATHCS
NIPYMEHEHUEM OTHOTO U3 CJIEOYIOIIMX CIIOCOGOB WIM MX KOMOUHAIIMEH:

TIPUMEHEHMEM MAaIVH, MEXaHU3MOB, OGOPYIOBAaHMS, YCTPOMCTB, IIPU SKCIUTyaTALlMM KOTOPHIX He
00pa3yroTcsl UCTOYHUKU 3aXXUTaHUA;

TIPUMEHEHUEM BJIEKTPOOGOPYHOBAHUS, COOTBETCTBYIONIETO IIOXAPOOIIACHOI M  B3pPHIBOOIIACHOIT
30HaM, TPYIIIIE ¥ KaTeTOPUU B3PLIBOONACHOI cMecu B cooTBeTcTBHHU ¢ TpeboBaHuamu 'OCT 12.1.011* u
IIpaBumi ycTpoHCTBa 3JI€KTPOYCTAHOBOK;

TIPUMEHEHEeM B KOHCTPYKIIMY GBICTPONEUCTBYIONINX CPEACTB 3alLUTHOTO OTKITIOUYEHUS BO3MOXHBIX
HMCTOYHUKOB 3aXUTAHNT,

IIPUMEHEHUEM TEXHOJIOTMIECKOTO IIpoIiecca M OOOPYIOBAaHMSA, YHOBIETBOPSAIONIUX TPeOOBAHUIM
aieKTpocTaTaeckoi uckpobesonacHoctu o 'OCT 12.1.018;

YCTPOMCTBOM MOJTHME3AIUTEI 3[aHUI, COOPYXEHUIA U 00OPYIOBAHMA;

TOUIEPXKAHUEM TEMIIEPATYpPhl HArpeBa IIOBEPXHOCTM MAIIUH, MEXaHU3MOB, OOOpYIOBAaHUSA, YCT-
POWICTB, BEIIECTB M MAaTepUAJIOB, KOTOPBIE MOTYT BOWTH B KOHTAKT C TOPIOYEH CPENOi, HITKE IIPEeIeTHLHO
JOIyCTHMOM, cocrapirtomei 80 % HauMeHBIICH TEMIIEPATYPhl CAMOBOCIUIAMEHEHMSI TOPIOYETO;

VCKIIIOYEHVEM BO3MOXHOCTHU ITOSIBIIEHUS MCKPOBOIO paspsiia B TOPIOYE Cpelie ¢ HEPrueil, paBHOM
¥ BBHIIIIE MUHUMAJIGHOM SHEPTUH 3aXKUTAHWA,

TIIPUMEHEHNEM HEUCKPAIIETO MHCTPYMEHTA IIPY paboTe C JIETKOBOCIUIAMEHSIONIMMHUCS XKUIKOCTIMU
M TOPIOYMMU Ta3aMU;

JIMKBUAAIMEH YCIIOBHIA 1A TEIUIOBOTO, XUMHUIECKOTO U (WIHM) MUKPOGUOIIOTMYECKOTO CAMOBO3TOpa-
HUA 00paIAIONIMXCH BEMECTB, MATEPUAIIOB, M3NEINH ¥ KOHCTPYKIMiA. T1opAmoK COBMECTHOIO XpaHECHUS
BEIIECTB Y MATEPHUAJIOB OCYIIECTBIIAIOT B COOTBETCTBUU C TIPHIIOXEHUEM 7,

YCTpaHEHUEM KOHTAKTA C BO3AYXOM IMPOGOPHBIX BEIECTB;

YMEHBIIIEHUEM OIIPEAEIISIONIEr0 pa3Mepa roplodeil cpeibl HIXKE TPEAEIbHO JIOIYCTUMOTO 110 TOPIo-
YecTu,

BBITIOJTHEHUEM JIEHCTBYIONMX CTPOUTEIHHBIX HOPM, IIPaBWI U CTAHAAPTOB.

2.4. OrpaHnmueHne Macchl U (WiM) o0beMa TOPIOYMX BEIECTB M MATEpHUAJIOB, a TakKXe Haubosnee
6e30IacHBIA CIIOCO6 UX pa3MeNIeHUS IOJDKHBI JOCTUTATHCA IIPUMEHEHNEM OTHOTO U3 CIIEAYIOIMNX CITOCOGOB
WIX UX KOMOWHALIEN:

YMEHBIIEHUEM Macchl M (WIM) 00beMa roplouMX BENIECTB M MATEPUATIOB, HAXOMSIIMXCA OMHOBPEMEH-
HO B IIOMEIIEHUN VI HAa OTKPBHITHIX IUTOIIAIKAX;

* B Poccuiickoit @eneparun neiicreytor [OCT P 51330.2—99, TOCT P 51330.5—99, TOCT P 51330.11—99,
T'OCT P 51330.19—99.
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YCTPOMCTBOM aBapUITHOTO CIIMBA MOXAPOOIIACHBIX XUAKOCTEH M ABAPUITHOTO CTPABIMBAHUS FOPIOYNX
ra3oB U3 aIlliapaTyphl;

YCTPOMCTBOM Ha TEXHOJIOTHYECKOM OOOPYHOBAHUU CUCTEM IIPOTUBOB3PBIBHOM 3aIUTHI, METOM OIIpe-
JeneHud 6e3011aCHOM TDIOMAIN pa3sTepMeTH3alNi 060pYAOBaHUS TIPUBEICH B IIPIIOXECHUHN §;

MEPUOANYECKOI OUMCTKON TEPPUTOPUHU, HA KOTOPOM PaCIIOaraeTcs OObEKT, IIOMEINEHUIT, KOMMY-
HUKALIMIA, aIlIapaTyphl OT TOPIOYMX OTXOMAOB, OTIOXEHWI IIBUIH, IyXa U T. 11.;

yHAJIEHNEM TI0KAPOOITACHBLIX OTXOIOB IIPOM3BOJICTBA;

saMeHo# JrerkoBociuiaMeHsonuxca (JIBX) m roprounx (I'’K) xuakocreil Ha mmoxapo6Ge3ornacHbie
TEXHIYIECKHE MOIOLIUE CPEACTBA.

(A3menennan pepaxkmus, Usm. Ne 1).

3. TPEBOBAHHMA K CIIOCOBAM OBECIIEYEHMA IIS))KAPHOﬁ
BE3OITACHOCTH CUCTEMBI ITPOTUBOITIOXXAPHOMU 3AIIIATHI

3.1. IlpoTtuBoIiOXapHAad 3aIUTA JOJDKHA JIOCTUTATHCS IIPUMEHEHUEM OHOTO U3 CIEAYIOIINX CII0CO-
60B WIX X KOMOUHALIMEH:

TIIPUMEHEHNEM CPENCTB IOXAPOTYIIEHUS U COOTBETCTBYIOIIMX BUAOB IIOXAPHON TEXHUKM;

TIpYMEHEHNEeM aBTOMAaTUYEeCKUX YCTAHOBOK IIOXAPHON CUTHAJIM3AIMU U ITOXAPOTYIICHUS,

TIIPUMEHEHNEM OCHOBHBIX CTPOUTENIBHBIX KOHCTPYKIIMI M MAaTEPUATIOB, B TOM UWCJIE MCIIOJIb3YEMBIX
JUISL OGIMIIOBOK KOHCTPYKIIMI, ¢ HOPMUPOBAHHBIMU 110KA3ATEIIAMU II0KAPHON OIIACHOCTH;

TIpUMeHEeHNEeM IIPOITUTKY KOHCTPYKIIMI 0OBEKTOB aHTUIIMPEHAMI 1 HAHECEHUEM HA X ITOBEPXHOCTH
OTHE3AIIUTHBIX KPacoK (COCTaBOB);

YCTpOMCTBAMM, 00ECIIEYMBAIOIIMMY OTPAHMYEHNE PACIIPOCTPAHEHUS 1T0Xapa;

OpraHu3ale ¢ IIOMOIUBI0 TEXHUYECKMX CPEICTB, BKIIOUAs ABTOMATUUYECKVE, CBOEBPEMEHHOIO
OITOBEIIEHUS M 5BaKyalluy JIOHEH;

TIpYMEHEHUEM CPEICTB KOJUIEKTUBHOM M WHIMBUIYAJILHON 3aIlllUTHI JIONEH OT oIacHbIX (aKkTopoB
rmoxapa;

TIPUMEHEHUEM CPEICTB MPOTUBOJBIMHOW 3AIUTHI.

3.2. OrpaHudeHue pacIpoCcTpaHeHUS IToXapa 3a Mpelesbl ouara JOJDKHO JOCTUTAThCA TPUMeHEHNEM
OTHOTO U3 CIEAYIONIMX CIIOCOOOB WINM MX KOMOMHALIMEI:

YCTPOHCTBOM TIPOTUBOITOXAPHBIX IIPErpa;

YCTAHOBJIEHUEM IIPEHENILHO AOIYCTUMBIX II0 TEXHUKO-3KOHOMWYECKUM pacyeTaM IUIOLLAAeH MpoTHU-
BOITOXApHBIX OTCEKOB M CEKIIWIA, a TAKKe 3TAXHOCTU 3TaHUIT M COOpYKEHUI1, HO He 6oJiee omnpeaeIeHHbIX
HOpMaMU;

YCTPOMCTBOM aBApUITHOTO OTKIIOYEHUS U MEPEKITIOUEHNA YCTAHOBOK U KOMMYHMKALIMIA;

TIPUMEHEHUEM CPEJCTB, IIPeIOTBPAILAIOINX MIIM OTPAaHMYMBAIOILKX PA3/IMB U pacTeKaHUe XUAKOCTEN
TIpY IT0Xape;

MPUMEHEHNEM OTHETIPErpaKaalolINX YCTPOICTB B 060PYIOBAHUM.

3.3. Kaxaprii 06beKT JOIDKEH UMETh TaKOe 0OBEMHO-IUIAHMPOBOYHOE M TEXHUYECKOE HCITOIHEHUE,
yTOOGBl 3BaKyallUd JOHEHd W3 HEro Morja OBITh 3aBepIlieHa J0 HACTYIUIEHUS IIpedesIbHO HOIYCTUMBIX
3HAYEHMI OMMACHBIX (PAKTOPOB I10XKapa, a IIPH HEIEJIeCo00pasHOCTH 3BaKyaluy Oblla 00eclieyeHa 3allunTa
mopeit B o6bekTe. g obecriedeHUA 3BaKyalli HEOOGXOAUMO:

YCTAaHOBUTH KOJIMYECTBO, Pa3MEPLI U COOTBETCTBYIOIEE KOHCTPYKTUBHOE UCIIOJIHEHNE 3BaKyallMOH-
HBIX ITyTeil U BBIXOIOB;

06ECIIEYUTh BO3MOXHOCTh GECIIPEIISITCTBEHHOTIO ABMKEHUS JIIOAEH 110 3BaKYaLIMOHHBIM TIYTSIM;

OpraHM30BaThb IIPM HEOOXOOUMOCTHW YIIpaBIeHWE ABMKEHUEM JIIOAEil MO 5BaKyalLlMOHHBIM IIyTAM
(CBETOBBIE YKAa3aTeNIH, 3BYyKOBOE M PEUEBOE OITOBEIICHNE U T. IL.).

3.4. CpencrBa KOJUIEKTUBHONM ¥ WHAVMBUAYAJIGHOM 3allMTHI JOJDKHHI obecrieynBaTh G€30MMacHOCTH
JoAeil B TeYeHNe BCEro BpeMeHM JECTBUA OIACHBIX (DAKTOPOB ITOXKapa.

KomnexTuBHy0 3ammTy ClemyeT obecreumBaTh C IIOMOILBIO ITOXKApoOe30IacHBIX 30H U JIPYTUX
KOHCTPYKTUBHBIX perenuii. CpelcTBa MHIUBUAYAILHOMN 3alLUTHI CJeAyeT IIPUMEHSITh Takke IS 1I0Xap-
HBIX, YYaCTBYIOLIUX B TYIIEHUH II0XKapa.

3.5. CucreMa IMpOTUBOIBIMHOM 3aIIUTHI O6HEKTOB JAOKHA 00eCIIeYBaTh HE3aAbIMIIEHE, CHUKEHUE
TEMIIEPATYPHI U YAAJIEHHE IIPOAYKTOB TOPEHUS M TEPMIIECKOTO PA3IOKEHMS Ha ITYTSIX 5BaKyalluy B TEUECHNE
BPEMEHU, JOCTATOMHOTO JUIA 3BaKYallly JIIOAEH, M (MIKM) KOJUIEKTUBHYIO 3aILUTY JIIOAE B COOTBETCTBUU C
TpeOOBaHMAMU I1. 3.6 M (WIIM) 3aLIUTY MATEPUANTBHBIX LIEHHOCTEH.
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3.6. Ha xaxmoMm 00beKTe HapOMIHOIO XO3SICTBA MOJIKHO OBITh 00ECIIEYeHO CBOEBPEMEHHOE OIIOBE-
LIEHUE IO M (WIK) CUTHAIU3ALMS O TTOXape B €ro HAYaJIbHOU CTaAUM TEXHUYECKUMU WIM OpraHu3a-
LIMOHHBIMHU CPENCTBAMU.

TlepeueHbp 1 OOOCHOBAHUME AOCTATOUHOCTU I LesIeBON 3((HEeKTUBHOCTU CPEICTB OIOBEIIEHUA U
(W) curHaIM3aluuy Ha OOBEKTAX COIIACOBBIBAETCS B YCTAHOBJIEHHOM IIOPSIKE.

3.7. B 3maHMAX U COOPYXKEHUAX HEOOXOMMMO IIPENyCMOTPETh TEXHUYECKUE CPEACTBA (JIECTHUYHBIE
KJIETKU, TIPOTUBOIIOXAPHBIE CTEHBI, TU(THI, HAPYXHBIE TTOXKAPHBIE JIECTHULIBI, aBAPUIHBIE JTIOKYU U T. I1.),
UMEIOIINE YCTOMUMBOCTD IIPU TI0XAPE M OTHECTOMKOCTh KOHCTPYKLIMIT HE MEHEE BpEMEHM, HEOOXOIMMOTO
IUIS CIIACEHUS JIIOAEH IIpU IToXape, U pacueTHOTO BPEMEHM TYLIEHUS I1oXapa.

3.8. Jl;1a moXapHOI TEXHUKM JIODKHBI OBITH OIIpeaeIeHEL:

OBICTPOJEHCTBIE M MHTEHCUBHOCTD ITOAYM OIHETYIIAIIMX BEIIECTB;

JIOITYCTUMBIE OTHETYIIAIIMEe BelecTBa (B TOM YUCHE C IMO3UIIUN TpeOGOBAaHUIM 3KOJIOTMY ¥ COBMECTH-
MOCTH C TOPAIIMMY BEIIeCTBAMM M MaTepHalaMHU);

UCTOYHVKHU U CPENCTBA TIOJAYM OTHETYIIAIMX BEIIECTB JUIS TTOXKAPOTYIICHMUS,

HOPMATUBHBIN (PacUeTHEIN) 3aIlac CITeIMaIbHBIX OTHETYIIAIIX BEIECTB (ITOPOIIKOBBIX, I'a30BHIX,
MEHHEBIX, KOMOMHUPOBAHHBIX);

HeoOXonmMMasi CKOPOCTh HapallluBaHUS I0JaYM OTHETYIIAIMX BENIECTB ¢ IIOMOIIBI0 TPAHCIIOPTHBIX
CPEICTB OIePATUBHBIX ITOXKAPHBIX CITYXKO;

TpeOOBAHUS K YCTOMYMBOCTU OT BO3ACUCTBUS OINACHBIX (DAKTOPOB I10XKApa U MX BTOPUYHBIX IIPOSIB-
JIEHUI;

TpeOOBaHUS TEXHUKU O€30IIaCHOCTHU.

4. OPTAHM3AIIUOHHO-TEXHUYECKUE MEPOITPUATUA
11O OBECIIEYEHHIO ITI02KAPHOU BE3OITACHOCTH

OpraHu3alOHHO-TEXHUYECKIE MEPOIIPUITUS TODKHBI BKIIIOYATD:

OPraHM3aLUIO TTOXAPHOM OXpaHbI, OPraHU3ALIMIO BEIOMCTBEHHBIX CIIyK0 ITOXKapHOIt 6€3011aCHOCTH B
cooTBeTCTBUM ¢ 3aKoHOmateabcTBOM Coroza CCP, colo3HBIX pecnyOiiMK M pelueHneM MecTHbIX COBETOB
JEITyTATOB TPYIAIINXC,

[aCIIOPTU3ALMIO BENIECTB, MATEPHAIIOB, UAETNIA, TEXHOMIOTMYECKUX IIPOIIECCOB, 3MAHUI U COOpyXe-
HUIT OOBEKTOB B 4aCTU 0OECIIEUEeHUS ITOXKAPHON 6e30I1aCHOCTH;

TIpUBJIEYCHNE OONIECTBEHHOCTU K BOIIpOCAM OOECII€UEHUS TIOXKAPHON 6€30I1aCHOCTH;

OpraHM3aLM0 OOydeHMS paboTaIOMMX IIPABWIAM II0XApHOM OE€30IIaCHOCTM Ha IIPOM3BOJACTBE, a
HaceJIeHUSI — B MOPSAKE, YCTAHOBIIEHHOM IIPAaBMJIAMM IIOXAPHOI G€3011aCHOCTH COOTBETCTBYIOIIMX O0D-
€KTOB TNpeOBIBaHUA JTIONEH;

pa3paboTKy UM peajm3alvio HOPM M TIPABWI IIOXKApHON O6€30IacHOCTH, WHCTPYKIIMHA O IIOpSIKe
00pallleHUS € TI0XKapOOIIaCHBIMU BEIIECTBAMY U MATEPUAIAMU, O COOIIIONEHUM IIPOTUBOIIOKAPHOTO PEXUMA
M JICACTBUAX JIIOAECH IIpY BOSHUKHOBECHUM I10Xapa;

M3TOTOBJIEHME U IIPYMEHEHUE CPEACTB HATJISIHOM aruTaluy 110 OOECIIEUEHUIO TIOXAPHOK Ge3o11ac-
HOCTH,

TIOPAOOK XpaHEHMA BEIIECTB M MATEPHUAJIOB, TYNICHHWE KOTOPHIX HEMOIYCTUMO OXHUMH M TEMU Xe
CPENCTBaMU, B 3aBUCUMOCTH OT MX (PU3MKO-XMMHUIECKUX U ITOXKAPOOIIACHBIX CBOMCTB;

HOPMUPOBaHME YUCICHHOCTH JIOAEH Ha 0GBEKTe 110 YCIOBUAM 6€30IIaCHOCTH MX IIPU TIoXape;

pa3paboTKy MEPOIPHUATUIA IO MEHCTBHAM AIMUHMCTPAIMM, PabovMX, CIyXAIMX M HACEJICHUS Ha
CJIyJail BO3HUKHOBEHMS 110Xapa M OPraHM3allNIo BaKyalluy JIIONEH;

OCHOBHBIE BUBI, KOJIMIECTBO, pasMelleHne 1 obcmyxxuBaHue rmoxapHoi Texuuku 1mo 'OCT 12.4.009.
IIpumeHsaeMasa moXapHast TEXHMKA JOJDKHA obecrieurnBaTh 3¢ GEKTUBHOE TYNICHUE IToXapa (3aropaHus),
ObITH 6€30I1aCHOI I IPUPOIBI U JIIONEH.
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ITPHJIOXXEHHE 1
Ob6szamenvroe

TEPMHWHBI, IPUMEHAEMBIE B HACTOAIIEM CTAHJAPTE, U UX ITIOSICHEHUA

Ta6auma 1

Tepmun

IMoscuenue

IMoxap

CucreMa moxapHoi 6€30IacHOCTH

VYpoBeHb TTOXapHOH OITaCHOCTH

VpoBeHb obecrieucHUs TOXapHOil 6e3-
OITACHOCTH

Ortka3 crucreMbl (IEMEHTOB) ITOXAPHOI
6e30I1acHOCTH

TToxapoornacHbIi1 0TKa3 KOMIUTEKTYIOILE -
TO U3JIeAs

O0BeKT 3aIATHL

YcroitunBoCcTh 00BEKTA IIpH TTOXape

VICTOUHVK 3aXUTaHUsT
T'oprouast cpena

IToxapHas OIaCHOCTh OOBEKTA

TloxapHast 6€30I1aCHOCTD

CucreMa IIpeJOTBpaIeHIST IOXapa
OmnacHellt hakTop moxapa

CucreMa IIPOTUBOIIOXAPHON 3aIlUThI
IIpoTuBOIBIMHASL 3a1[UTA

T'oprouects

IIpemeapHO JOIYCTUMOE 3HAYCHUIE OIIAC-
Horo ¢hakTopa Imoxapa

Kputuieckass IpogoKATEILHOCTD 110-
Xapa

Tponykiiust

(M3meHenHan penakmms, W3m. Ne 1).

ITo CT C5B 383.

IIpruMedanue OIHOBPEMCHHO B HACTOAINEM CTAHIAPTE IO
TOXapoM [MOHWUMAETCSI MpOIecC, XapaKTePUIYIONUHC CONUATLHBIM
/T S5KOHOMIYECKHUM YIIepOOM B pe3yabTaTe BO3ICHCTBAS HA MIoaeii
/I MaTepualbHble IIEHHOCTH (haKTOPOB TCPMHAICCKOTO Pa3OXKeHMS
W/ TOPeHHUs, Pa3BUBAMOIIUIICA BHE CICIHAIHHOTO OYara, a Takxe
MIPUMCHSIEMBIX OTHETYIIALINX BeIeCTB

KoMiwiekc opraHi3alliOHHBIX MEPOIIPUATHIA M TEXHUICCKIX CPEACTB,
HaIIpaBICHHBIX HA MPSIOTBPallicHHE MTOXapa U yiepba oT Hero.

KomnnuecTBeHHas OllcHKAa BO3MOXHOTO yimep6a oT Imoxapa

KomiyecTBeHHas OlleHKa MpeAoTBpallleHHOTO yIepba Mmpru BO3MOX-
HOM TIOXape

Orka3, KOTOPBIlI MOXeT IPUBECTH K BO3HHKHOBCHHIO IIPCICTHHO
JIOITyCTUMOTO 3HayeHUs OIacHOoro (axkropa Imoxapa B 3alIdacMOM
obbeme 00beKTa

OrKa3 KOMIUIEKTYIOIIETO H3JeNMs, KOTOPHII MOXET MIpPWBECTH K
BO3HHKHOBEHHUIO OMACHBIX (haKTOPOB IoXapa

3naHue, cOOpyXeHUe, IOMellleHHe, IIpoliecC, TeXHOJIOTHYecKas
YCTAHOBKA, BEIeCTBO, MaTepHal, TPAHCIIOPTHOE CPeNCTBO, U3eIus, a
TaKXKe WX 3JIEMEHTHI U COBOKYITHOCTH. B cocTaB 00beKTa 3alllUThl BXOAUT
M 9eJIOBEK

CBolicTBO 00beKkTa IMpeAOoTBpalllaTh BO3ICHCTBUE Ha O u
MaTrepHuaIbHbIe TICHHOCTH OMACHBIX (DaKTOPOB ITOXapa W MX BTOPHIHBIX
HPOSIBIICHUIA

CpecTBO SHEPTETMICCKOTO BO3ACHCTBHS, HHUIIMAPYIONICE BO3HUK-
HOBEHUE TOPCHUS

Cpena, cmocobHas CaMOCTOATSABHO TOPETh MOCHe VAaTCHUS
MCTOUYHMKA 3a3KUTAHWS

ITo TOCT 12.1.033.

IIpumMedarnue OIHOBpEMEHHO B HACTOSIIEM CTaHIAPTE IO
MOKapHOM OTACHOCTHIO IIOHUMAETCS BO3MOXHOCTh NPUUUHEHUS
yimepba omacHBIMU (DaKTOpaMU IIoXapa, B TOM YUCIE UX BTOPUYHBIMU
TIPOSIBICHUSIMU

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 C3BB 383

3HavueHUe onacHoro Qakropa, BO3AEUCTBIE KOTOPOTO Ha YeI0BeKA B
TeUeHNE KPUTUIECKON IIPONOKMTENBHOCTH II0Xapa He NPUBOAUT K
TpaBMe, 3a60JI€BaHUIO WIM OTKJIOHEHUIO B COCTOSSHUM 3IOPOBbS B TeUe-
HMe¢ HOPMATUBHO YCTaHOBJAEHHOTO BPEMEHU, a BO3IEHCTBHE Ha
MaTepHUaIbHbIE IIEHHOCTH He IPUBOANUT K IIOTEPe YCTOMIMBOCTY OOBEKTA
TIpY TI0Xape

Bpewmsi, B TeueHME KOTOPOTO JOCTUTAETCS IMPEAEIBHO JOIYCTUMOE
3HaUYeHNE OMacHOTo (hakTopa IoXapa B YCTAHOBICHHOM PEXUME €ro
M3MEHEHUS

CornacHo 3akonHy CCCP «O kadecTBe NPOAYKIIMA W 3aIlATE TIpaB
HOTpeOUTENST>
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ITPUTOXEHHE 2
Obszamenvhoe

METO/ OIPEJAEJIEHMUA YPOBHA OBECIIEYEHNA
NNOXAPHOM BE3OIIACHOCTH JIOJEHA

HacTtosmui#i MeToa ycTaHaBIMBAET MOPSIOK pacueTa YPOBHS OOSCIICUCHIS TTOXApHOM Ge30TIaCHOCTY JIIONe U
BEPOATHOCTH BO3IENMCTRUS OIMACHBIX (aKTOpPOB IOkKapa Ha JIIojiel, a Takke o0oCHOBaHUS TpeGoBaHuil K 3 dexkTus-
HOCTH CHCTEeM OOECIICUCHUSI ITOXAPHOHN 6€30acHOCTH JIKOJICH.

1. Cymnocth MeTOA

1.1. TlokazaTemeM OIIGHKM YPOBHSI OOCCIICUEHMS IIOXKApHON 6e30TaCHOCTHM Jronelt Ha OOBEKTax SIBISETCS
BEPOSITHOCTD NIPeNOTBpaleHUsT BosneiicTBrs (P,) onacHbX Gakropos noxapa (O®II), mepedeHb KOTOPBIX ONpeens-
€TCST HACTOSAIIUM CTaHIAPTOM.

1.2. BeposiTHOCTh mpenoTpameHust BosaeiicTeust O®II ompefensioT IS IOXApOOIacHOM CHTYallMM, IIpH
KOTOPOM MeCTO BOSHMKHOBCHMS [TOKApa HAXOMNUTCS Ha TICPBOM 3TaXke BOIM3M OTHOTO U3 SBaKyalllIOHHBIX BBIXOMOB 13
3MaHUS (COOPYKEHUS).

2. OcHOBHBbIE pacYeTHbIE 3aBHCHMOCTH

2.1. BepostHocTb IpepoTBpatieHus sosjeiictsug O®II (P,) Ha moxeil B 06beKTe BBIYUCILIIOT 10 (popMyIte

Py =1-0,, 0y

rie O, — pacueTHas BeposiTHOCTDL Boseticrrg OMII Ha OTIeNBHOTO YeloBeKa B TOJ.
YpoBeHb obectieueHNS 6e30ITacHOCTH JIOCH MpH TIoXapax OTBeUaeT TpeGyeMoMy, eClTi

0 < Oy, 2
e Q.F — nonycrumas BeposTHOCTD BosnedcTers OMII Ha oTIeNbHOrO YeloBeKa B LOj.
HomyctuMyro BepoATHOCTh (¥ IPMHUMAIOT B COOTBETCTBMN C HACTOSINMM CTaHAAPTOM.
2.2. BeposarHocTb (Q,) BEMUCISIOT M ITIOAEN B KaXKIOM 3laHiK (IIOMELIEHNN) 110 popMyIte

QB = Qn(l—Pg)(l_Pn_:;)’ (3)
VIS Ql'[ — BCPOATHOCTD IT0Kapa B 3JaHUN B IO,
.P3 — BEPOATHOCTDH 3BaKyalin H}Oﬂeﬁ;

P, . — BepoaTHOCTD 3¢ GEKTUBHON PaBOTHI TEXHUYECKMX PEIICHHI IPOTHBOIOXAPHON 3aIIATHL.
2.3. BeposTHOCTB 3BaKyanuu (P,) BEMUCIAIOT 1O GopMyie
P, =1-(1—P, )(1—P, ), @
rae P, ; — BEpOATHOCTD 3BaKyalli 110 3BAaKYaI[HOHHBIM IyTSM;
P — BepOSITHOCTb 3BaKyalldd 110 HAPYXHBIM 3BAKYAl[MOHHBIM JICCTHHMIEAM, IIEPEXOJAaM B CMEXHBIC CEKIMA

I.B
3IaHUs.

2.4. BeposarHOCTh (P, ;) BRIYMCIAIOT [0 3aBUCAMOCTH

L _
P oeom H< Ten < (U T To)s
P = TH.B (5)
2.10.
0,999, ecmm (L, + Ty,) < Tgy s
0, cam ¢ > 1o,

TIE T, — BPEMS OT Havana HoXapa JI0 GIOKUPOBAHUS YBAKYAIIMOHHBIX [IYTed B Pe3ysibrare pacpOCTPaHEHHUS HA HIX
O®II, uMeroImuX TIPeAeTbHO TONMYCTUMBIC JUTS JTIOACH 3HAUCHWS, MUH;
f, — PACUETHOC BPCMsI 9BAKYAIlHH JIIOJCH, MUH;
Ty, — UHTEPBAI BPEMEHU OT BOSHUKHOBEHUS 110Xapa JI0 HAaYa/la SBaKyallud JIOAEH, MUH.

PacuetHOE BpeMst sBaKyalliu JIOAEN U3 TTIOMEITICHUH 1 3MaHUI YCTAHABIMBAETCS 110 PACUeTy BpeMEHH ABUKEHUS
OJIHOTO WIN HECKOJIBKHUX JIIOJICKUX [IOTOKOB Uepe3 SBAKyaIMOHHBIC BHIXO/BI OT HAUOOoIee yIaIeHHBIX MECT pa3MeIle HUS
JIFOACH.

IIpu pacuete BeCh IyTh JBUXCHHS JIIOJCKOTO TTOTOKA TIOAPA3IEISICTCS Ha yJacTKU (IIpoXol, KOpUAop, ABEPHOI
[POEM, JIECTHAYHBIA Mapi, TaMOyp) JUIMHOM /; v mMpuHO# §; . HayarbHBIMU y4aCTKaMK SBJISIOTCS IIPOXOIBI MEXIY

pabourMu MecTaMu, 00OpyIOBaHHEM, PSUIAMHU Kpecel | T. 11.

IIpu onpeeneHAN PacueTHOTO BPEMEHU [UTMHA W IMAPMHA KaXXTOTO YJacTKa IyTH 3BaKyalliy MIPUHUMAIOTCA TI0
npoekTy. JIIMHA TIyTH 1O JICCTHUIHBIM MapiliaM, a TakKXe 10 TaHaycaM H3MepsieTcs 1o JUIMHe Mapiia. JqnuHa oyt B
JIBEPHOM IIpoeMe TIpMHUMAacTC paBHOI Hymo. IIpoeM, pacItonoXeHHBIA B CTeHe TONMIMKUHON Gonee 0,7 M, a Takxe
TaMOyp ClIeJlyeT CUMTATh CAMOCTOSTENLHBIM Y4aCTKOM FOPU3OHTANBLHOTO ITYTH, UMEOIINM KOHEUYHYIO IIUHY /;.
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PacdeTHOe BpeMsI 3BaKyallu JTIOACH (tp) CIIeIyeT OIpeHeIsiTh KaK CYMMY BPEMCHH JIBVDKCHUS JIIOACKOTO ITIOTOKA
IO OTHEIBHBIM y4acTKaM IyTH #; TIo hopMyIe

L,=thththt, oo, Tt (6)
e 1 — BpeMs IBUXCHUS JIOJCKOTO IIOTOKA Ha IIEPBOM (HAYaIbHOM) YYacTKe, MUH,
1 P

by, B .y ; — BPEMS JIBIXEHMS JIOICKOTO IIOTOKA Ha KAXIOM M3 CIEAYIOIIUX IIOCIE [IEPBOrO Y9acTKe MyTH, MUH;
Bpems IBIDXeHMs OICKOTO IIOTOKA II0 TIEPBOMY YYacTKY IyTH (7), MUH, BEMUCIIOT IO (opMmyIie

h

==, @

Vi

mie /| — JUIMHA [IePBOTO y4acTKa IIyTH, M;
¥, — 3HAUCHHE CKOPOCTH [BIIKCHIS JIIOICKOTO IIOTOKA 110 TOPU3OHTAILHOMY IIyTH Ha [IEPBOM YUacTKe, M/MWUH,
orpefiensieTcst o Taba. 2 B 3aBUCUMOCTH OT IUTOTHOCTU D.
TLIOTHOCTD JIHOICKOTO T0TOKa (D)) Ha TIEPBOM YYACTKE IIyTH, M”/M>, BRIMUCISIOT 110 hopMyIte
N S

1

D, ®)

) 1181,

rae Ny — 4HCIo JH0JCi Ha TIEPBOM YYacTKe, Yell.,

f— CpemHss IIOMmah FOPU3OHTATBHOMN IIPOEKITUH YeI0BeKa, IPUHIMAEMAs PABHOI, M2:

B3pOCJIOTO B JOMAIIHEN OOEXKIE . . o v v v v v v . . . 0,1
B3POCTIOTO B 3UMHEM OHEXKAE . . « « v v e v v v v v vt . 0,125
TOMPOCTKA .+ & v v et et et e et et te e e e e 0,07

§; — MIUpUHA IIEPBOTO YIACTKA IIyTH, M.
CxopocCThb V| IBUXKEHUS JIIONCKOTO [TOTOKA HA YYacTKaxX IYTH, CIEAYIOIIUX I[IOCIE MEPBOTO, UPHMHUMAETCS 110
Tabl. 2 B 3aBUCHMOCTH OT 3HAYECHMUs MHTEHCHBHOCTHU IABMKEHMUS JTIOACKOTO ITOTOKA IO KaXAOMY M3 3THX YJaCTKOB
IIyTH, KOTOPOE BBEMUCIISAIOT AT BCEX YUACTKOB ITyTH, B TOM YHCIE U TSI ABEPHBIX IIPOEMOB, IO hopMyIIe

g_1%_1
g = ——, &)
3;
rme 8, , 8, | — IIUPHUHA PacCMaTPUBAECMOTO i-r0 U MIpeIIeCTBYIONIECTO €My YYaCTKa IMyTH, M;
g, ¢;_; — 3HAYEHUS MHTEHCUBHOCTHU JBVDKEHI: JIFOJCKOTO TIOTOKA [10 PACCMATpUBAaEMOMY i-My U MPEALIECTBYIOIIECMY

yJacTKaM ITyTH, M/MIH, 3HAUeHNEe MHTECHCUBHOCTH JIBKEHWS JIIOACKOTO MOTOKA Ha MIEPBOM y4acTKE IIyTH
(g = g,_;), otpezensemoe 110 Tabi1. 2 1 110 3HaueHuo D;, yCcTaHOBIEHHOMY 110 (hopMmyte (8).

Taonuma 2

ITI0THOCTS FopuzoHTaNbHBIN TYTH Hﬁggg;“ JlectHuna BHM3 JlecTHULIA BBEpX
noroka D,
M/m Cxkopocts v, |MHTeHCHMBHOCTB MHTeHCHBHOCTH| CKOpocTh v, |AHTeHcMBHOCTH| CKOpOCTb v, |AHTEHCHBHOCTH
M/MUH q, M/MUH ¢, M/MMH M/MHH q, M/MHH 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 Gonee 15 13,5 8,5 8 7,2 11 9,9

IMMpuMmeyadue. TabnnyHoe 3HaYCHUE HWHTCHCUBHOCTU IBUXCHHS B JBEPHOM IIpOeMe IPU TLTIOTHOCTH
rmotoka 0,9 u Gosee, paBHOe 8,5 M/MIH, YCTAHOBJICHO IS ABEPHOTO MpoeMa mupuHoii 1,6 M u Gojiee, a Mpu ABEPHOM
MpoeMe MeHbIIel IUPUHBI & HHTEHCUBHOCTh JABUXKEHUS ClIeAyeT OIpeaessith mo GopMmyie g = 2,5+3,75 4.

Ecnu 3HauyeHue g;, onpenesnseMoe 1o dopmyie (9), MEHbILe WM PABHO 3HAYEHUIO Gy, .., TO BPEMS ABIXCHMS 110
YYacTKy NyTH (#;) B MUHYTY
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l
=50 (10)

IIpyA 3TOM 3HAYCHUS (., CICAYET IIPUHUMATD PaBHbIMMU, M/ MUH:

JUTSI TOPABOHTAIBHBIX IyTEH . . . v v v vv v .. 16,5
JUISL IBEPHBIX TIPOEMOB . . . . . oo e e e e 19,6
JUIST JIGCTHULIBL BHUB « . . o v o v o vt e e e ns 16
JUIST TECTHUIIBL BBEPX « « « v v v v vv e e e e e v e 11

Eciu snauenue g,, onpeneneHHoe 1o dopmyne (9), 60mbIe g, ,., TO IUPUHY &, JaHHOI'O YYacTKa ITyTH CHIENyeT
YBEJIMUMBATL HA TaAKOE 3HAYCHUE, TP KOTOPOM CO6JIIO,Z[3,€TC9[ YCIOBHE

[Tpu HEBO3MOKHOCTH BBITOMHEHUS YCAOBUS (11) MHTEHCHBHOCTh U CKOPOCTH JABIDKEHIST JIIOJCKOTO IIOTOKA TI0
YI9aCTKy ITyTH i OLpeesiioT 1o Tadm. 2 mpu 3HadeHun D = 0,9 u 6onee. IIpu 5TOM JODKHO YUUTBIBATHCS BpeMs
3aIePKKY ABVKCHUS TIOJCH M3-32 00pa3OBaBIINETroCsT CKOTUICHUS.

IIpu cavsaHUKM B Hadale ydacTKa [ AByX U Oollee JIOJCKUX [TOTOKOB (4ePT. 1) MHTEHCMBHOCTD ABIKEHUA (¢;),
M/MWH, BBIMUCISIIOT IO hopmyie

Xq;,_ 96
;= 29i-1%-1 (12)

i 3

3,

1

rac g; | — HHTCHCHUBHOCTD ABM2KCHNS JIIOACKUX IIOTOKOB, CIMBAIOMIMXCA B HAYAJIC y4acTKa i, M/ MHH;

;| — IIMpUHA YYACTKOB [IYTU CIUSHUS, M,

§; — IIMpUHA paccMaTPUBAEMOTO YJacTKa ITYTH, M.

Ecnu sHayenue g;, onpeaeneHHoe o Gopmyne (12), 6onbiie g,,,., TO
MIMPUHY §; JaHHOI'O yJacTKa IyTH CIeAYeT YBEJINYMBATh HA TAKYIO BEIM4K-
HY, YTOOBI cobmonanoch ycaopue (11). B aToM ciydae BpeMst IBIDKCHUSA 1O
YIacTKy i ompeneisieTcs 1mo dopmyne (10).

2.5. BpeMs Tg, BEMUCISIOT IyTEM pacyeTa 3Ha4eHHUIl AOITYyCTHMOIA
KoHIeHTpauy a6mMa 1 apyrux OMPIT Ha 3BaKyallMOHHBIX MYTSIX B pas3iidd-
HBIE MOMEHTBI BpeMeHHU. [lONycKaeTcsd BpeMs Ts, NPHHUMATb PaBHBIM
HeOOXOIMMOMY BPEMEHU 3BAKYalWH f,q.

HeobxomuMoe BpeMst 5BaKyaliid pacCUUTHIBACTCSA KaK IIPOU3BEACHIC
KPUTHUUECKO IJISI 4EJIOBEKA IIPOJOJIKMTEIHFHOCTH ITOXapa Ha KO3(OUITICHT
6esomacHocTH. [IpeamonaracTcsi, YTo KaxX Iblil OIACHBIN (PakTOp BO3INCIHCT-
BYeT Ha UeJ0BeKa HE3aBUCUMO OT JPYTHX.

Kpuririeckast IIpogo/oKUTeIbHOCTE IIOXAapa IS MONCH, HaXOMSAIIMXCST
Ha 3Taxe odara IToxapa, OIpeIe/IAeTCs W3 YCIOBUA JIOCTVDKCHWUS OTHUM W3
O®II B MO3TaXXHOM KOPUIOpPE CBOETO IIPEECIBHO JOIYCTUMOrO 3HadeHus. B
KaueCcTBE KPUTEPUS OIIACHOCTU 7SI JIOJCH, HAXOMSIIAXCS BBHIIIC OdYara qepT_ 1. CnusgHue MOOCKIX [TOTOKOB
moxapa, paccMaTprBaeTCsT ycmoBue mocTiokeHns omanM n3 O®II npenens-

HO IOIIyCTAMOI'O 3HAUEHUS B JICCTHUYHON KIIETKE Ha YPOBHE 3TaXa IOXKapa.

3HauCHMWST TEMIIEPATYPHl, KOHIICHTPAINIT TOKCHIHBIX KOMIIOHEHTOB IIPOAYKTOB FOPEHUS M ONTHYECKOM TIIOT-
HOCTU IpIMa B KOPUAOpE 3Taxa IoxKapa W B JCCTHUYHON KIETKE OMPEIS/ISIOTCS B pe3y/bTaTe pelleHHsT CHCTEMBI
YPaBHEHUU TEIUIOTa3000MeHA IS IIOMEIEHNI odara moxapa, Io3TaxKHOTO KOpUAopa 1 AeCTHUYHOM KJIeTKM.

YpaBHEHUS IBICKCHIIS, CBSI3BIBAIOIIC 3HAUCHIS TICPEIIAIOB JaBICHUI Ha IIPOoeMax C pacXoaMy Yepes IMpoeMBI,
UMEIOT BUI

Hayano

G:sign(AP)uB(yz—yl)VZ;;MP , (13)

rme G — pacxos gepes rmpoeM, Kr-c—L;
L — koaddumeHT pacxona mpoema (L = 0,8 JUIT 3aKPHITHIX IpoeMoB 1 W = 0,64 IS OTKPHITHIX);
B — mmpuHa 1mpoeMoB, M;
¥y, Y| — HIDKHSASA U BEPXHSS PAHUIIBI IIOTOKA, M;
5 — IUTOTHOCTB I'a30B, IIPOXOJUIIINX Yepe3 IIpoeM, KI-M ™5,
A P — cpenHuii B Ipejienax y,, y; lepenaj HONHbIX JasiaeHnit, I1a.
HI/DKHHH 1 BEPXHsAA I'PAHUIIBLI ITTOTOKA 3aBUCAT OT ITOJIOXCHUSA IDTOCKOCTU PaBHBIX ,Z[aBJIeHHfI
P -P,
S S (14)

Yo _g(Pj—Pi) ’

rme P, P] — CTaTWYECKOE JaBJICHUE HA yPOBHE IIOMAa i-TO U j-ro momemenuii, I1a;
PjP; — CPeHEOOBEMHBIE TUIOTHOCTH a3a B j-M U i-M IOMEIEHHSX, KI-M™ >,

g — ycKOpeHMe CBOGOIHOTO TaJIEHNST, M-C—2.
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Ecin mioTHOCTS paBHBIX aBICHUI PaclioiaraeTcsl BHe IPAHUI] PACCMaTPUBAEMOTO TIpoeMa (¥, < Ay WIH Yy 2 h),
TO IIOTOK B [IPOEME TEUET B OJIHY CTOPOHY U TPAHUIIBI IOTOKA COBNAIAIT ¢ QU3MYECKUMU IPaHUIIAMU IIpoeMa A 1
h,. Ilepenan naBnenuii (A P), I1a, B 5TOM ciIydae BBIUMCIAIOT 110 hopMyJIe

AP = Pi—P +g(h +h)p,~p)/2. (15)

Eciu rrockocTs paBHBIX IaBJICHUH PacIIoaraeTes B rpaHuax moroxa (h;<y,<h,), To B IpoeMe TeKyT [[Ba IIOTOKA:
U3 i-r0 TIOMENIECHUS B j-€ U U3 j-TO B i-¢. HIXHUHA IIOTOK MMeET rpaHuIbl A U Y, TIEpenajl AaBleHus A P UL 3TOTO
OTOKa OIIpeAesieTcs o hopMyiIe

AP = PP +g(y+h)p;—p)/2. (16)

ITorok B BepxHE# 9acTu IIpoeMa UMEET TPaHULBL Ay U h,, Tepena naBieHus (A P) UL Hero pacCuuThIBAETCS
o opmyne

3Hak pacxofia ra30B (BXOSINNN B IIOMENICHIE PACXO CUNTACTCSI TIOJIOXUTEIHHBIM, BRIXOASIINANA — OTPUIATENb-
HBIM) ¥ 3HAYCHUE P 3aBUCAT OT 3HAKA Ieperaia AaBIeHUiA

~ -1 F;:P'Hpﬂ AP<0
A — s T
p, sign (A P) {+1, 5=p; I A P> 0. (18)
VYpaBHeHUE GalaHCa MACChI BRIPAXKAETCS 3aBUCUMOCTbIO
d(ijj)/dt=w+§ Gi—%Gk, 19
rIe V] — 06BEM TTOMEIIEHNS, M,
! — Bpewmd, C;
Y — CKOPOCTH BBITOPAHMs MOXAPHOI HArpy3ku, Kr-c—!;
¥ G; — cyMMa pacxojloB, BXOJSLINX B MOMelIeHHe, KI-¢ ™1

1

% G, — CyMMa pacxojloB, BEIXOMSIUMX U3 MOMEIIeHUs, KI-¢ L.

YPaBHeHI/Ie SHEPIUN 1L KOpHUAOopa U JICCTHAYHOM KIICTKHA

p T Tr 4
i

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

e C, Cp — yIebHAs M30XOpHAS U M306apHas TerwoemMkocTr, KJx-kr—1.K—1;
T; 7} — TeMIIepaTyphl Ta30B B i-M U j-M IToMermeHnsx, K.
VYpaBHeHHne GamaHca Macc OTACIBHBIX KOMIIOHEHTOB IIPOAYKTOB TOPECHMS M KUCIOpoAa

d g0, V))/dt = wLp+3 X, G- Xy ;2 G, Q1)

rne Xy, Xp, j — KOHIIEHTpaIUsl L-r0 KOMIIOHEHTa TIPOJIYKTOB TOPEHUS B j-M M i-M [IOMEINEHHSX, rkrl;
L; — KonmnuecTBO L-ro KOMIIOHEHTA IIPOIYKTOB TOPEHUS (KMCIOPO/Ia), BBIIEIAIOIEToCs (IIOTIOIMAoIIe-
TOCSI) TIPU CTOPAHHUN OJHOTO KIITOTPAMMa ITOXKAPHOH HATPY3KH, KT-KT L.

YI)aBHeHI/Ie fajlaHca ONTUYECKON IUIOTHOCTH AbIMa

1

3

e H] , M; — OITHYCCKad INIOTHOCTD IbIMa Bj—M u i-M IIOMCIICHUAX, HH-M_I'

D, — neiMooGpasyromiast CllocOGHOCTD ITOKAPHON HArpy3Ku, Hrrm2xr—L.
OnTuyecKkas IJIOTHOCTD AbIMA IIPHW OOBIUHBIX YCIOBMSIX CBSI3aHA C PacCTOSIHUEM IIPeACIbHOM BUAMMOCTH B JIBIMY
COOTHOIIIEHUEM

lop = 2,38/1 . (23)

3HayeHUe BpeMeH! Havajla 3BaKyaluy T, , U 31aHUiA (COOpYXeHMii) 63 crucTeM OIOBEIEHUS BEMYUCIISIOT 110
pe3yabTaTaM MCCIeIOBAHUS TIOBEACHUS JIOJIEl TIPYU MOXapax B 3IaHUSIX KOHKPETHOTO HA3HAYCHUSI.

[Ipy HaMMYMM B 3JaHUM CHCTEMBI ONOBEINEHMS O IOXape 3HAYEHWE T, , IPUHUMAIOT PaBHBIM BPEMEHU
cpabaThIBAHMS CHUCTEMBI C YU4EeTOM e¢ WHepHuoHHOCTH. IIpr OTCYyTCTBMU HEOOXOAMMBIX WMCXOMHBIX JAHHBIX IS
OIIpEEIIEHUS BpEMEHU Havajla 3BaKyalluu B 3/IaHUAX (COOPYXEeHUIX) 63 CUCTEM OIOBEINEHUS BEINYVHY Ty , CIEAYET
MIPYHUMATD paBHON 0,5 MUH — JUTST 3TaXa 1oXapa U 2 MAH — JUTSI BBIIIEIEXAIINX STaXEN.
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Ecmm MecTOM BOSHMKHOBEHHMS 1OXapa fABISIETCS 3albHOE MOMEIIEHHE, TJE 1oXap MOXET OBITh OOHApyXeH
OTHOBPEMEHHO BCEMU HAXOAAIIMMKCS B HEM JIIOIBMHU, TO T, . TONYCKAEeTCS IIPUHUMAThL PaBHBIM HyIIO. B aToM ciydae
BEPOSITHOCTD (£, ;) BBIMUCIISIOT 110 3aBHCUMOCTH

p_ [0,999, ecnu IhSlhes
am ~ )0, CCTU 1>l ; (24)

e £~ — HCO6XO)II/IMO€ BpeMsL 3BaKyallild 13 3aJbHBIX IIOMEIICHUIA.
HO

[IpuMedanue. 3MaHAIMHI (COOPYXeHAAMM) O€3 CHCTEM OMOBEILEHUS CIUTAIOT T¢ 3MAHUS (COOPYXKEHMSL),
BO3HUKHOBEHUE T10Xapa BHYTPU KOTOPBIX MOXKET OBITh 3aMeYeHO OJHOBPEMEHHO BCEMHI HAXOMSIIMMIICS TaM JIIOAbMHU.

Pacuer /5 npousBonuTcs Ui Hanubojee OIIaCHOTO BapHaHTa Pa3sBUTHA I10Xapa, XapaKTepu3yIoIIerocss Hauboib-
muM TemiioM Hapactadus O®II B paccMarpuBaeMoM moMeleHr. CHaYaaa pacCIMTHIBAIOT 3HAYEHUS KPUTHYECKOM
TIPOIODKUTEIBHOCTH 1OXapa (/) 10 YCIOBUIO HOCTIDKCHNUST KaxapiM 13 O®II npesiebHO TOTYCTUMBIX 3HAYEHUH B
30HE TIpeOBIBAHUS JIo/Iel (pabovueit 30He):

10 TIOBBINNICHHOM TeMIIepaType

1/n
70—t 353C -V
I LAY PR (N , B=—<2L (25)
T4 73+14))z I-¢nQ
II0 IIOTEPEC BUAVNMOCTU
-1 1/n
(B = gln 1_Vln(l,OSocE) (26)
k= |4 Ip BD,, 2 :
110 IIOHUXECHHOMY COOCPKaHWI0 KHUCTIOpOoaa
-1 1/n
0, B 0,044
fep = |5 In|1-———— , o
BLo,
T + 0,27 V4
IO KaXXJIOMY U3 Ta3000pa3HBIX TOKCHYHEBIX IPOIYKTOB TOPECHUS
-1 1/n
B VX (28)
T.I' — = _
th =1 In [1 BlLz ] s

Ie B — pasMepHBIN KOMILIEKC, 3aBUCSITIIANA OT TEIDIOTHI CTOPAHUSI MaTepraia U CBOGOTHOTO 00beMa IIOMETICHUS, KT
f, — Ha4YaIbHas TeMIIpaTypa Bo3lyxXa B IoMelieHnn, “C;
1 — IIOKa3aTe/Ib CTEIICHN, YYUTHIBAIOIMUNA U3MEHCHUE MACChl BBITOPAIOIIErO Marepraia BO BpEMEHI;
A — pa3MepHBIA TIapaMeTp, YYUTHIBAIOIINN YICIHHYI0 MacCOBYIO CKOPOCTh BBITOPAHMSI TOPIOYETO MATEpUAIa W
IUTONIAa b IToXapa, Kr-¢—7;
7 — 0e3pa3MepHBIi [TapaMeTp, YIATHIBAIOIANA HEPAaBHOMEPHOCTD pactipeneneHus O®II no BeicOTe TOMEINEHNS;
Q — HU3MIAS TEIUIOTa cropaHus Marepuama, MJx-kr—!;
Cp — yjleIbHAs N3006apHasl TelLIoeMKoCTh raza Mx-kr— . K—1;
¢ — KO3()PULMEHT TEILIONOTEPD;
N — K03()(OUIIMEHT TIOJHOTBI FOPEHMS;
¥ — cBOGOHBII 06BEM TIOMETIECHUS, M,
o — K03GhDUIMEHT OTPaKEHUSI IIPEIMETOB Ha IIYTSX 3BaKyalliu;
E — HayanpHasi OCBEIICHHOCTD, JIK;
lnp — TIpedeIbHAS TATBHOCTh BUAUMOCTHU B JIBIMY, M;
D,, — nerMoofpasyrommas CriocoOHOCTB TOPSIIETO MaTepuaia, Hr-m2xr—};
L — ynenbHBIH BBIXOJ TOKCHUHBIX [A30B IIPU CTOpaHUH 1 KT MaTepuana, KI-Kr |
X — TpeneIbHO NOIYCTUMOE COEpKAHIE TOKCUYHOTO ra3a B MOMEIIEHHH, KI-M > (XC02: 0,11 xr-mM—3; Xco =
= 1,16.1073 koM 35 Xy = 23-1070 xom—3);

Lo2 — YHEMBHBIN PACXOJ KUCIOPOa, KI-KT™ 1.
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Ecnu o sHaKoM jtorapudma MorydaeTcst OTpULIATEILHOE YUCTO, TO JaHHbBI OMIT He npeacTaBiIsieT OMacHOCTH.
Tlapamerp Z BBMUCISIIOT 110 (hopMyIIe

h h 29)
== = <
y4 I SXp 1,4H , Ipu H < 6 M,
e 4 — BBICOTA paboueil 30HbBI, M;
H — BBICOTA TIOMEIIICHUS, M.
OupejensieTcss BBICOTA paboueii 30HBI
h=h,+17-0,53%, (30)

e hy, — BBICOTA ILUTOMIANKK, Ha KOTOPOY HaXONATCS JIIOAW, HAl ITOJIOM IIOMEIIECHUS, M;

§ — pasHOCTb BBICOT 110JIa, PaBHASI HYIIO IIPY TOPU3OHTATIBHOM €TI0 PaCIIONOXEHUU, M.

CietyeT UMeTh B BUJLY, YTO HAUOOJBIIEH OIACHOCTH IIPH ITOXape IIOABEPralOTCs IO, HaXOAmuecs Ha bojee
BBICOKOH oTMeTke. [losToMy, HalpuMep, IIpK ONpedeIeHUN HeOOXOMMMOT0 BpeMEeHH 3BaKyallluM JIIOJICH U3 maprepa
3PUTEIBHOTO 3aJa ¢ HAKJIOHHBIM IIOJIOM 3HAUe€HUE A CIeAyeT HAXOAUTh, OPUEHTUPYSICh Ha Haubojee BBHICOKO
PACIIONIOKEHHBIE PSIABI KpecelT.

ITapameTpsr A 1 # BBIMHUCIISIOT TaK:

JUTISL CITydasi TOPeHUSI KUJIKOCTA ¢ YCTAHOBUBILCHCS CKOPOCTHIO

A:\IIFEn: 1’

2. o—1

e Y p— YIOCIbHAA MacCoOBasi CKOPOCTb BbI'OPaHUsI XUITKOCTH, KM~ “C™

JIIST KPYTOBOTO pacIlIpoCTpaHeHHUSI IToXapa

A=1,05yp v*,n=3,
TIe v — AMHEHHAS CKOPOCTb PaclpoCTpaHEHIS INIAMEHH, M-c—1;
I BEpTUKANBHON WIM TOPU3OHTAIBHOI MOBEPXHOCTH TOpEeHMS B BHIE MPSIMOYLOIBHMKA, OJHA M3 CTOPOH
KOTODOTO YBEIMIMBAECTCS B [ABYX HAIpPABISHUSAX 33 CUET PACIIPOCTPAHEHMUS ILIAMEHM (HAMpHMep paclipoCTpaHEHHe
OTHS B TOPH3OHTAIBHOM HAIMPABICHUU 10 3aHABecy IIOC/IE OXBATa €ro IIaMeHeM IO BCeil BBICOTE)

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

Tae b — IePIeHINKYISIPHBIN K HAMIPaBACHUIO ABIDKSHUS TUITAMCHU pa3Mep 30HBI TOPSHUS, M.

TIpu orcyrcTBHM CIIeMATBHBIX TPeOOBaHMII 3HaUYeHU o 1 E npuHumatorcst paBHbiMU 0,3 1 50 1K COOTBETCT-
BEHHO, a 3HaucHue [, = 20 M.

HcxonHble maHHBIC LIS IPOBEACHUS PACUSTOB MOTYT OBITH B3SITHI M3 CIIPABOTHOM JTATEPATYPHIL.

W3 monyvyeHHBIX B pe3y/bTaTe PacueTOB 3HAYCHHH KPUTHICCKON TPOJOIDKUTCIFHOCTH TIOXapa BBIOHpaeTCs
MUHIMAJIbHOES

. 0 31
fp = min {#T ., 05 12, rEN] G

Heobxonumoe BpeMsl 3BaKyallud JIOAEH (/), MHUH, M3 PacCMaTpPUBAEMOrO IIOMEIIEHUS PAacCYMTBIBAIOT IIO
dopMyIte
. 0,8 lep (32)
HO T g0
IIpu pacrmomoxeHuy MOAEeH Ha pasiMYIHBIX TI0 BBICOTE IDIOMANKAX HEOOXOMMMOE BpeMS PBaKyallMM CIeayeT
OIIPENEISITh AT KaKION TUTOIIa K.
CBOGOIHEIN 06BbEM ITIOMEIICHUSI COOTBETCTBYET PA3HOCTH MEKIIy TCOMETPIIECKIM 00BeMOM U O6BEMOM 000pY-
JIOBAHUS WJIM TIpeIMETOB, HAXOMSIIMXCS BHYTpH. Eciam paccumTaTh CBOOOAHBIN 0OBEM HEBO3MOXKHO, AOITYCKAeTCS
[IPUHIMATH €r0 PaBHBIM 80 % TeOMETPUUYECKOro 00bheMa.

IIpy HamIuK B 37aHUM HE3aIBIMISEMBIX JIECTHUYHBIX KIETOK, BEPOSITHOCTE () IS M0Jel, HAXOMSIIUXCS B
TIOMEIIEHMSX, PACIIONOXKEeHHBIX BEIIIE 3TaXa IoXapa, BEMHUCISIOT II0 hopMyie

Q = Qn(l_Pn,3)5 (33)
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2.6. BeposITHOCTh 3BaKyallMl JIIOICH P, IO HAapyXHBIM BaKyalllOHHBIM JECTHULAM U APYTMME IIyTSIMU
9BaKyalnuu npuHUMaT paBHo# 0,05 — B xwnblx 3maHwmsx; 0,03 — B OCTAIBHBIX IIpM HaMWunm Takux myteir; 0,001 —
P UX OTCYTCTBHM.

2.7. BeposrHoctb 5QdeKTUBHOTO cpabaThIBaHUs IIPOTUBOIIOXKAPHOH 3alUThL P , BHIYUCISIOT 110 QopMyIIe

(34)

n
P ,=1-TI(1-R,;),
i-1
IJe # — YHACIO TEXHUICCKUX PeIIeHNUH TTPOTUBOIIOXAPHOI 3alllUThI B 3MaHWH,
R; — BeposTHOCTb 3(HEKTUBHOTO CpabaThIBAHUS {-TO TEXHUYECKOTO PEIIECHU.

2.8. 11 sKCIDTyaTHpyeMBbIX 3MaHUN (COOPYXeHUIM) BeposTHOCTH BosaeiicTBus O®II Ha momeil momycKaeTcs
[POBEPSITH OKOHYATENBHO C UCIIOJIB30BAHUEM CTATUCTUYECKUX JaHHBIX 110 dhopmye

ot M @)
=T N, ’

e # — KoM OUITUEHT, YUUTHIBAIOIINN TTOCTPaIaBIINX JIIOACH;
T — paccMaTpuBaeMblii [IEPUOJ] SKCILTyaTalluy OAHOTUIIHBIX 3[aHUM (COOPYKEHUt), TO;
M, — "umco XepTB [0Xapa B pacCMaTPUBAaEMOli IPYIINE 3aHM (COOPYKEHUI) 3a IEPUOL;
N, — obuiee 9uCIO JTOAE, HAXOAAMNXCS B 3IaHUSIX (COOPYKEHUSIX).

OIHOTUIIHBIMY CUUTAIOT 3/IaHUSI (COOPYXEHUST) C OMMHAKOBOM KaTeropuel oxXapHoH OllaCHOCTH, OIMHAKOBOTO
(QYHKIIMOHATBHOTO HA3HAYEHUS U ¢ OJIU3KIMY OCHOBHBIMU ITapaMeTpaMU: TeOMETPUIECKIMU pasMepaMu, KOHCTPYK-
TUBHBIMU XapaKTePUCTUKAMU, KOJIMYECTBOM TOPIOYel HArpy3KW, BMECTUMOCTBIO (YHUCIOM JIOACH B 3AaHUN), MIPOU3-
BOACTBEHHBIMHU MOIITHOCTSIMU.

3. Onenka ypoBHA oOecnedyenns 0e30MacCHOCTH JIOAEH

3.1. Ins [IpOeKTUPYEMBIX 30aHUii (COOPYXeHMi) BEPOATHOCTb NMEpBOHAYAIbHO OLleHHMBaoT mo (3) mpu P,
pasHoOi Hymo. Eciu ipu 5ToM BBITOTHSETCS yeroBue O, < Q ¥, To 6e30MacHOCTD JMoell B 31aHNAX (COOPYKEHUAX)

obecrieueHa Ha TpeOyeMOM YPOBHE CUCTEMOH TIpefoTBpallieHUs oxapa. Eciu 3To ycloBUe He BBITIONHSETCS, TO pacyeT
BeposTHoCTH B3aumozeicteua OMII na moneit Q, ciedyeT NPou3BOAUTD IO PaCYETHBIM 3aBUCHMOCTSIM, IIPUBEIEHHBIM
B pasm. 2.

3.2. Homyckaercs ypOBeHb obecliedeHHs Oe30IaCHOCTH JIIoACi B 3MaHMSX (COOPYXEHHSX) OLIEHHUBATh IIO
BEPOATHOCTH (J, B OJHOM MM HECKONBKHX IOMEIIEHWUSX, HauOoNee YOAJTEHHBIX OT BBIXOJOB B O€30MAacHYI0 30HY
(HampuMep BepXHUE 3TaX MHOTO3TAXHBIX 3/IaHMIA).

ITPHTIOXEHHUE 3
O6s3amenvroe

METO/ OIIPEAEJNEHWS BEPOATHOCTH BOSHUKHOBEHMHSA ITOZKAPA
(B3PbIBA) B ITOKAPOB3PBIBOOIIACHOM OBBLEKTE

Hacrosimuiii MeTox ycTaHaBIMBAET TOPSIOK pacieTa BEpOSITHOCTA BO3HAKHOBEHMS ITOXapa (B3pbiBa) B 0OBEKTe
W U3,

1. Cymmoctb MeTOAA

1.1. BepoSITHOCTb BOZHUKHOBCHUS TOXapa (B3phIBa) B TIOXaPOB3PHIBOOIIACHOM OOBEKTE OTIPE/ICIISIIOT Ha STarax
€ro MPOeKTUPOBAHUS, CTPOUTEILCTBA M IKCILTYaTATINN.

1.2. Jlnd pacyeTa BepOSTHOCTH BOSHHKHOBCHMSA TOXapa (B3pbIBa) HA JCHCTBYIONIMX WIN CTPOSIIUAXCI OOBEKTaxX
HEOOX0AMMO pacIioNaraTh CTaTUCTUICCKUMU JJAHHBIMA O BpEMEHH CYIISCTBOBAHMS PA3IMIHBIX IIOXAPOB3PHIBOOIIACHBIX
coObITHIi. BepoSITHOCTh BO3HHKHOBCHHS IIOXAapa (B3phIBa) B IPOCKTUPYCMBIX OOBEKTAX OIPEACISIOT HAa OCHOBE
MoKa3aTtejiell HaJeXHOCTH 3JIEMEHTOB 00BEKTa, MMO3BOIONIAX PACCIATHIBATH BEPOATHOCTD TIPOU3BOJICTBCHHOTO 060-
PY/IOBaHUs, CUCTEM KOHTPOJSI M YIIPABICHUS, 4 TAKXKE APYTUX YCTPOMCTR, COCTABISIONIMX OOBEKT, KOTOPHIC IIPUBO/ISIT
K peanu3aliii pas3iMyHbIX HOXapOB3PHIBOOIACHBIX COOBITHIA.

IToa noxapoB3pbIBOOIIACHBIMI TIOHUMAIOT COOBITHS, peaan3ariis KOTOPhIX IPUBOIUT K 0OPa30BaHUIO TOPIOUC
cpejibl U TIOSIBIEHWI0 UCTOTHHKA 3aKATaHHs.

1.3. YncieHHbIe 3HAYCHHSI HCOOXOAMMBIX JIIS pacieTOB BEPOSITHOCTH BOZHUKHOBECHMS TTOXapa (B3pbIBa) MOKa-
3aresieil HaleXHOCTH pPas3IMIHbIX TEXHOJOTHICCKMX allllaparoB, CUCTEM YIIpaBlIeHUs, KOHTPOISA, CBA3H WM TOMY
[OJIOOHBIX, MCIOB3yeMbIX NPHA IIPOCKTUPOBAHNM OOBEKTAa, WIM WCXOAHBIC MaHHBIE JUISI MX pacdeTa BHIOMPAIOT B
cootBercrBuM ¢ I'OCT 2.106, I'OCT 2.118, TOCT 2.119, I'OCT 2.120, I'OCT 15.001*, 13 HOpMATHBHO-TEXHIICCKON

* B Poccuiickoit ®enepanuu neiicrsyer TOCT P 15.201—2000.
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JOKYMEHTAITNU, CTAHAAPTOB U MACIIOPTOB Ha 3JI¢MCHTHL 00beKTa. HeoOXxommMble CBEICHUS. MOTYT OBITH IOJy4eHbI B
pe3ynpTaTe cOopa 1 00pabOTKM CTATUCTMICCKIX JaHHBIX 00 OTKa3axX aHAIN3HPyeMbIX SJICMCHTOB B YCIOBUSAX SKCILTY-
aTaIymu.

CO0p HEOOXOAMMBIX CTATUCTHICCKUX JTJAHHBIX IIPOBOISIT IO ¢AMHOM IIPOTPaMME, BXOJISIICIH B COCTAB HACTOSALLIETO
METOIa.

1.4. TloxapoB3phIBOOIACHOCTh JIOOOTO OOBEKTA OIPEACISICTCS IT0XKAPOB3PBIBOOIIACHOCTHIO €TI0 COCTABHBIX
yacTell (TEXHONOTMYECKHX aMllapaToB, YCTAHOBOK, HMOMEIICHWIT). BeposITHOCTh BOZHHKHOBEHHS IToxXapa (B3pbIBa) B
o0bekTe B TeueHHUe rojga Q (I13) BeMUCISIOT 110 hopMyie

n
Q(I3)=1-T [1- (T, (0
i-1
rae Q; (/111) — BepOATHOCTh BO3HUKHOBEHMS 1I0Xapa B i-M IIOMENICHUNA O0BEKTa B TeUCHHE TO/a;
n — KOJIMYECTBO MOMEIICHUI B OOBEKTE.

1.5. Bo3HuUKHOBeHHE moXxapa (B3pbIBa) B JIOOOM M3 moMemeHHil o6bekTa (cobbiTiie ITIT) o6ycmopmeHo
BO3HUKHOBEHIEM I10Xapa (B3pbIBa) WX B OJHOM M3 TCXHOIOTMICCKIX allllapaToB, HAXOASAIIMXCS B 3TOM MOMEIIEHAN
(coobrrue IITA ), WM HETIOCPE/ICTBEHHO B 00BbeMe UCCIIEyeMOro oMeleHus (codsitre [10;). BeposarHocts Q; (I111)
BBIUUCISIIOT T10 (bopMyJIe

m 37
0;(TT) = 1-| 11 [1-G,uTTA)]}-11 - 0,10, G
]:

T7e Qj (/ITA) — BepOSITHOCTH BOBHHKHOBCHHS ITOXAPA B j-M TCXHOJIOTHYECKOM aMiapare /-ro IOMEIeHNS B TEUCHME
rozaa;

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

M — KOIMYECTBO TEXHOJIOTMYECKMX allllapaToB B i-M IIOMEIEHUH.

1.6. BosHUKHOBEHME MOoXapa (B3pblBa) B JOGOM M3 TEXHOJIOTMYECKUX AammnapaToB (CoObITHE IITA) WA
HETIOCPENCTBEHHO B 06beMe noMeleHus (codbitue [70;) o6yCIOBIEHO COBMECTHBIM 0OPa30BaHUEM TOPIOUCH cpe;[bl
(cobbrtie I'C) B paccMaTpUBaeMOM 3JIEMEHTE OOBEKTA W MOSBICHUEM B 3TOI Cpelle HCTOYHMKA 3aXUTraHus (COOBITHC
H3). BeposrHocTs (Q; ([10) nm (9, ([ITA)) BO3HUKHOBEHHS TIOXAapa B pacCCMaTPHUBaeMOM 3JIeMEHTe O0OBEKTA paBHA
BEPOSITHOCTH 06T>e,tLMHeHHﬂ (CYMMBI) BCEX BO3MOXHBIX [IOIIAPHBIX IIepecedeHni (Mpou3BeIeHUIT) CIIyIaifHBIX COOBITHIA
00pa3oBaHUS TOPIOYUX CPEIl U MMOSBICHUS UCTOYHUKOB 3aXKUTAHUN

K N
QUUOY=Q,[ v V- UIC, n-H3 )], (38)
k=1n=1
rae K — KoJMuecTBO BUJIOB TOPIOYMX BEIIECTB;
N — KOIM4eCTBO UCTOUYHUKOB 3aKUTAHMUS;
I'C, — cobpTre 06pasoBaHus k-1 TOpIOYEH Cpels;
H3, — cobbITrE NOABIECHUS #-TO UCTOUHUKA 3aXKUATaHUS;
M — CIIEIUAJBHBIA CUMBOI IIepecedcHUs (IIPOM3BEICHUS) COOBITHIL;
U — CIeIUaTbHBI CUMBOJI OObeIUHEHUS (CYMMBI) COOBITHIA.
BepositHocts (Q; ([10) mmu (Qj (IITA)) BEMUCISIIOT IO allIIPOKCUMUPYIONICH dopMyie

K N
Q,I0)=1-11 I -[1-Q;-(IC,) Q,H3,/IC,], (39)
k=1n=1
e Q; (I'C;) — BepOSTHOCTD TIOABIEHHA B i-M 3JIleMeHTe 00bEKTa k-ii roprodeii cpeibl B Te4eHHE roja;
Q; (A3, /ITC,) — ycroBHast BEPOSITHOCTD IOSBIEHUS B i-M 3JIEMEHTE OOBEKTA #-TO HCTOYHUKA 3aKUTAHUS, CIIOCOOHOTO
BOCILUIAMEHUTD k-YI0 TOPIOUYIO Cpeiy.
2. Pacyer BeposSTHOCTH 0Opa30BAHHA FOPIOYEH Cpesl
2.1. O6pazoBanue roprodeii cpeabl (cobbrrme I'Cy) B paccMaTpuBacMOM 3JI€MEHTE OOBEKTa OOYCIOBIECHO
COBMECTHBIM TIOSBJICHUEM B HEM JOCTATOYHOIO KOMMYECTBA TFOPHOYETO BEIIECTBA WIM MaTepuana (coobitue I'B) u
okucmuTena (cobpithe OK) ¢ ydyeTOM MMapaMeTpOB COCTOSIHUA (TeMIIepaTypbl, JaBIeHUS U T. 1.). BepoATHOCTH
obpasoBanua k-ii roproueit cpenst (Q; (I'Cy)) mna cygas He3aBUCUMOCTH coObITUi B 1 OK BBIYUCISIOT 1O dhopMyIie

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

rie Q; (I'B)) — BepOSATHOCTD NOSIBJICHHS JOCTaTOYHOTO JUISI 0Opa3soBaHUs roplodeil cpeaibl KOMHUYECTBA /-T0 TOPIOYETo
BellleCTBa B i-M 3JIeMeHTe 00beKTa B TeUeHUE I'OMa;
0, (0K, ) — BepOSATHOCTB NOSABJICHUS AJOCTATOYHOTO /ISt 00pa30BaHUsI TOPIOUEii Cpeibl KOJMYECTBA M-TO OKUCTUTEIS
B i-M 2JICMEHTEe OOBEKTa B TEUCHUE Ioja;
k, I, m — nopsiIKOBbIE HOMEpA roploYeii cpejibl, TOPIOICTO BEllleCTBAa M OKUCIUTENS.
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2.2. TlosBneHue B paccMaTpUBAEMOM 3JIEMEHTE OOBEKTa TOPIOUETO BEIIeCTBA k-TO BHIA SIBISICTCS CIIEACTBUEM
peanusanuu o060 us a, upmauH. Beposraocts Q; (I'B; ) BRUMCISIOT 110 hopMyIie

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

rae Q; (a,) — BEPOATHOCTD pealM3allvu 000 U3 @, IPUYMH, IPUBE/ICHHBIX HITXE;
0; (a;) — BEPOATHOCTD IOCTOAHHOTO LIPUCYTCTBHA B /-M 3IIEMEHTE 0OBEKTA TOPIOYEro BelecTsa k-To BIJA;
0; (a,) — BEPOATHOCTD PasTepPMETH3ALIMM AIIIaPaTOB WM KOMMYHUKAIMIA C TOPIOYHAM BEINECTBOM, PACIIONOXEH-
HBIX B i-M 3JIEeMCHTE OOBEKTa;
O; (a3) — BEpOATHOCTh OOPa30BaHUA TOPIOYETO BELIECTBA B Pe3y/bTaTe XMMHUYECKON Peakii¥ B i-M 3JIeMEHTE
00BEKTA;
Q; (a4) — BEPOATHOCTb CHIDKEHUS KOHUEHTpaluMK (rerMaTisaTopa B TOPIOYEM rase, Ilape, XWJIKOCTH WIN
a’pOB3BECH i-I0 3JIEMEHTa 00BbeKTa HIKe MUHAMAIbHO JOIIYCTHMOM;
Q; (a5) — BEPOATHOCTb HAPYLIEHUS NEPUOANYHOCTH OYMCTKM i-rOo 37leMeHTa 0OBbeKTa OT TOPIOYHMX OTXOJIOB,
OTJIOKEHWH TIBUIM, MyXa U T. 1.;
Z — KOJIMYECTBO 4, IPUYUH, XapaKTePHbIX s i-r0 06BeKTa;
7 — TIOPSLIIKOBBIM HOMEP NIPUYMHEL
2.3. Ha ne#cTBYIOIIMX U CTPOSIIMXCA OOBEKTaX BeposTHOCTD (Q; (a,)) peaau3allvy B i-M 3JeMeHTe OOBeKTa a,

TIPUYUHEI, IPUBOIAIICH K IIOSBICHUIO k-TO FOPIOYETO BEINECTBA, BHIUUCIIAIOT HA OCHOBE CTATUCTUICCKUX HAHHBIX O
BPEMEHU CYIICCTBOBAHUS 3TOM IPUIMHEL 110 hopMyIIe

5 3

Qi (an = T . Tj > (42)
pJj=1
e Ky — xo3dduimeHT 6e301aCHOCTH, ONpPeieeHIe KOTOPOro U3JI0XeHO B pasl. 4;
Ty — aHATU3UPYEMBIN TIepUOA BpeMEeHU, MUH;

m — KOJIMYECTBO Pealusalluil a, IPUYMHEL B i-M 3JeMeHTe 00BeKTa 32 aHATM3MPYeMBIil IepUO BPEMEHH;
T, — BpeMs CYLIECTBOBAHUSA 4, IPUYMHBL NIOABIeHUA k-TO BHJa TOPIOYETo BelllecTBa MNpH j-Ii pealnsaluu B
TeUeHUEe aHATU3UPYEMOTO IIEPUO/Ia BPEMECHY, MUH.
O6mue TpeboBaHUA K IIporpaMme cbopa 1 06pabOTKN CTATHUCTUYSCKUX JAHHBIX M3JIOXCHBI B pasi. 4.
2.4. B IpoeKTHPyeMbIX 2JIeMEHTaX O0O6BEKTa BepOATHOCTH (@, (@,)) BBUUCIAIOT JUIS IEPHOa HOPMATBHOM
SKCILTyaTaIlAN 3I€MEHTA KaK BEpOATHOCTH OTKA3a TEXHUUECKUX YCTPOUCTB (M3ennii), 0OeCIeUNBAIOIINX HEBO3MOX-
HOCTB Peanusaliyl d, MPUIKH, 110 (HOpMyIe

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

rme P; (a,) — BepOATHOCTL 0e30TKAa3HOW pabOTHI [IPOM3BOACTBEHHOIO OOOPYAOBAHMSA (M3/IENNs), HCKIIOYAIOIIErO
BO3MOXHOCTD Peal3ally 4, IPUYUHEL,
A — MHTEHCUBHOCTB OTKA30B IIPOM3BOACTBEHHOTO 000pyIoBaHMs (M3ACTNS), HCKITIOTAIONIETO BO3MOXHOCTD
peansalyu @, IPUIUHEL, 1
T — ob1iee BpeMst paboTel 000pYI0BaHUA (M3IeMUS) 3a aHATU3UPYEMBIN IepHUOI BpeMeHH, 1.
2.5. JJaHHbBIE O HAIEXHOCT OOOpPYAOBaHUS (M3MEeMUs) MPUBEACHB B HOPMATHBHO-TCXHUICCKIX JTOKYMEHTAX,
cTaHmapTax 1 nacrnoprax. MHTEHCHBHOCTD OTKA30B JIEMEHTOR, IPUOOPOB M aIllIapaToB IIPUBEIECHA B pasil. 5.
2.6. IIpu OTCYTCTBMHU CBEAEHUI O IapaMeTpax HaAeXHOCTH aHATM3UPYEMOTo OBOPYIOBaHUS (U3AEIN), HOC-
JIeTHYE OTIPEAESIOT PACYETHBIM IIyTeM Ha OCHOBE CTATUCTUUCCKIX JaHHBIX 00 OTKA3aX 3TOT0 000pyIoBaHMS (M3ACIH).
2.7. TlosiBmeHUE B i-M BIIEMEHTE O0BEKTa k-TO BUIA OKUCIUTEIIS SIBISCTCSI CICICTBHEM peal3alni 6ol U3
b, Ipy4uH.
Bepogarnocts (Q; (0OK})) BEUUCIAIOT IO Gopmyiie

z
Q;(0K)=1-T1 [1-0Q;(b)1. (44)
n=1

e Q; (b,) — BEPOATHOCTD peanU3ally Tr000H U3 b, IPUYNH, IPUBEIEHHBIX HIDKE,
Q; (b;) — BEPOATHOCTH TOTO, YTO KOHIEHTPAIMs OKUCIHUTENS, [TOJaBAEMOIO B CMECH i-TO 3JIEMEHTA OOBEKTa,
0OJIBIIE TOIIYCTUMON IO TOPIOUSCTH
Q; (b,) — BepOATHOCTH IIOACOCA OKUCIUTENS B i~ BIEMEHT C TOPIOYMM BEIIECTBOM;
Q; (b3) — BEpOATHOCTH IOCTOSHHOTO MIPUCYTCTBHS OKMCIUTENS B [-M 2IEMEHTE OOBEKTA,
O (by) — BepOATHOCTb BCKPBITH i-I'O 3lIeMEHTa 0OBbEKTa ¢ FOPIOYMM BEIlECTBOM Oe3 [IpeABapUTeIbHOTO TIpola-
puBaHUS (IIPOAYBKY MHEPTHBIM Ta30oM);
Z — KOJIMYECTBO b, TIPUTHH, XapaKTEePHBIX IS i-TO 3JEMEHTA OOBEKTA;
7 — TIOPSIIKOBBIN HOMep IMPUINHEL
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2.8. Beposarnocru (Q; (b,)) peanusanny coObITHIA, 0GYCIABIMBAIOIIMX BO3MOXHOCTD MOSBICHUST OKUCIUTENSL
k-TO BUIA B OMACHOM KOJTHMYECTBE, BRUUCIAIOT I MPOSKTUPYEMBIX SJIEMEHTOB 110 hopMyre (43), a A CTPOSIIUXCSA
¥ JEHCTBYIOIINX JIEMEHTOB 110 opmye (42).

2.9. BeposrHocts (Q; (b,)) moacoca OKMCIUTENA B alllIapaT ¢ TOPIOYMM BEIIECTBOM BBIYHCIIAIOT KK BEPOSTHOCTD
COBMECTHOM peain3alny IByX COOBITHIL: HaXOXAeHUs alNapara [0l pa3pexXeHreM (COObITHE S;) U pasrepMeTH3aIiu
anmapara (cobsITue S,) mo GopMyie

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

2.10. BeposrHoctb (Q; (S])) HAXOXIEHNA i-TO IeMEHTa OOBEKTA I10/I Pa3PEXEHUEM B OOIIEM CIIyYae BHIYUCIIOT
o dopmyne (42), IPpUHUMAIOT PAaBHON eIMHUIIE, €CIN 3IEMEHT BO BpeMsi pabOThl HAXOJAUTCA TI0JI Pa3peXeHUEM, 1
0,5, ecu 37eMEHT ¢ PaBHOI MEPUOINYHOCTBIO HAXOMAUTCS MO pa3peXeHUCM W JABICHUCM.

2.11. Beposaraocts (Q; (S,)) pasrepMeTH3alMU /-TO 3]EMEHTA HA PasHbIX CTaJMAX €r0 pa3spabOTKM U IKCILTya-
TalK BEIYUCIAIOT 110 dhopMmyie (42 u 43).

2.12. TIpu pacdere BepOATHOCTH 00Pa30BaHUA B MIPOEKTHPYEMOM 2lIeMeHTE oObeKTa roprodeii cpeant (Q; (I'0)),
HapYIIeHUST PeXUMHOTO XapaKTepa He YIMTHIBAIOT.

2.13. TIpu HeoO6XOAMMOCTHM YYUTHIBAKOT U MUHbIC COOBITUS, IIPUBOJISAIIME K OOPa3OBAHUIO TOPIOUCH Cpebl.

3. PacueT BepOSTHOCTH MOABJICHHA UCTOYHHKA 3AKHTAHHA (HHHIMHPOBAHAS B3PHIBA)

3.1. ITosBieHWE #-TO UCTOYHHKA 3aXUTaHUA (MHUIMHPOBAHUS B3PHIBA) B aHAMM3UPYCMOM 3JICMEHTe O0OBeKTa
(coBerTue H3,) 0OYCIOBIEHO INOABICHUEM B HEM H-TO SHEPTETMYECKOIO (TEILIOBOrO) MCTOYHMKa (cobbitue TH,) ¢
IIapaMeTpaMu, JOCTATOYHBIMU JUISL BOCIIAMEHEHUS k-ii roproueii cpeabl (cobnrtue B, k) BeposarHocts (Q; (M3, /T Cp
TIOSIBJICHISI #-T'0 MCTOTHHKA 3aXKHUTAHUS B i-M 3JIEMeHTe OOBEKTa BRIYUCIIIIOT IO (bopMyJIe

Q, (A3, /IC;) = Q,(TH,) - O; (B)), (46)
e Q; (TH, ) — BepOATHOCTD NIOABIECHNA B i-M 3JIeMEHTe 00BbEKTa B TeYEHME IOJIa 1-IO S3HEPTETHYECKOTO (TEILIOBOTO)
HUCTOYHUKA;
o; (Bnk) — YCJIOBHAsI BepOSITHOCTh TOrO, YTO BOCILJIAMEHSIONIAs CIIOCOOHOCTD MOSBUBILIETOCS B i-M 3JIEMCHTE
00beKTa H-TrO SHEepreTUYeCcKOoro (TeIUIOBOrO) MCTOYHMKA AOCTATOYHA JJISA 3aXKUTaHUS K- Toprodeii
Cpenbl, HAXOASIIEHCST B 9TOM 3JIeMEHTe.

3.1.1. Paspsinm atMochepHOTo 37eKTpUUecTBa B aHATU3UPYEMOM 3IeMeHTe 0OBheKTa BO3MOXEH WIM TP TIopa-
XeHNU 06beKTa MOIHMEH (cobbrTie C)), WIK IIpH BTOPUYHOM €€ BO3NeiicTBIM (coObiTie C,), WU NP 3aHOCE B HETO
BBICOKOTO ITOTeHIMana (codsitue Cs).

Beposarnocts (Q; (TH,)) paspsina aTMOCHEPHOTO 3IEKTPUIECTBA B i-M 3IIEMEHTE 0OBbEKTA BEMUCIIAIOT 110 (popMyIIe

3
Q,(TH,)=1-1T1 [1-0,(C,)], (47)
n=1

e Q; (C,) — BepoATHOCTD peammsanuu no6oi u3 C, , IPUIUH, IPUBEAECHHBIX HILKE;

0; (C|) — BEpPOSITHOCTD TIOPAaXEHMS i-TO 3EMEHTA OOBEKTA MOIHUENR B TEIEHUE TO/IA;

0; (C,) — BEpPOSITHOCTH BTOPUMHOTO BO3JICHCTBUSI MOIIHAM Ha i-3IEMEHT OOBEKTa B TEYEHUE TOa;

0; (C3) — BEpPOSITHOCTD 3aHOCA B i-i 3IIEMEHT OOBLEKTAa BEICOKOIO IIOTEHIMANA B TEYCHUE TOa;

1 — TIOPSIIKOBBIA HOMEP TIPUIHBI.
3.1.2. TlopaxeHue i-ro 35IeMeHTa OOBEKTa MOJIIHUCHA BO3MOXHO TP COBMECTHOI peann3alii JByX COOBITHM —

IIPSMOrO yJapa MOJTHHUK (COOBITHE £)) M OTCYTCTBUSI HEMCIIPABHOCTH, HENIPABUILHOTO KOHCTPYKTUBHOIO MCIIOIHEHUS
WM OTKA3a MOJTHUEOTBOA (coburrue ¢). Beposarnocts (Q; (C))) BRIMUCAIIOT 10 GopMyile

0;(Cn =0, 0 (1, (48)
e O; (1) — BEPOSATHOCTDb OTCYTCTBMS HEMCIIPABHOCTH, HENPABWIBHOIO KOHCTPYKTUBHOIO UCIIONHEHUS WA OTKA3a
MOJHHUEOTBO/IA, 3aIUINAIONIETO i-if JIeMEHT OOBEKTa;
Q; (t)) — BEPOSITHOCTH IPSIMOTO yAapa MOJIHUM B i-i 3IEMEHT 00beKTa B TeYEHHUE ToOfia.

3.1.3. BeposrHocts (Q; () IpsAMOro yaapa MOJTHHMK B OOBEKT BBIYUC/IAIOT IO GOpMyIIe
Q(tz)—l—e yMp, (49)

Vi Ny.M — YUCIO TIPSIMBIX YIapOB MOJIHUM B OOBEKT 3a TOJ;
T, — TIPOAOKATEIHLHOCTD TIeproJa HabMoAeH s, TO/I.
J11st 0OBEKTOB IIPSIMOYTOIBHOI (POPMEL

Nyy=(S+6 H) - (L+6H) - n,- 1075, (50)

JLIst KpyIabIX 0OBEKTOB
= QR+ 6H)? - n, - 1075, (1)
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rae S — aamHa 00BbeKTa, M;
L — mmpuHa o0beKTa, M;
H — Haubompinas BeICOTA OOBEKTA, M;
R — pagnyc o6bekTa, M;

Ay — CPE/IHEE MCITO YAAPOB MOJTHUU Ha 1 xm

2 3eMHOII TTOBEPXHOCTH BEIGHPAIOT U3 TAabm. 3.

Tadbauma 3

[IpomomkuTeNnbHOCTh TPO30BOH 20—40 40—60 60—80 80—100 u
IeATeIBHOCTH 34 TOH, 1 oonece
CpejtHee YICIO YIapoB MOJHUY B TOI Ha 1 KM? 3 6 9 12

3.1.4. BeposrHocts (Q; (#)) IPMHUMAIOT PABHOW €IMHUIE B CIyd4ae OTCYICTBUS MOIHUE3AINUTHL Ha OOBEKTE
WA HATMIUSE OMMOOK MY €€ IIPOCKTUPOBAHUN U M3TOTOBIEHUN.

BEIBOI 0 COOTBETCTBUM OCHOBHBIX [IAPAMETPOB MOJTHHUEOTRBOIA TPEOOBAHUSIM, IIPEIBSIBISICMBIM K MOJHUE3AIUHTE
06beKkTOB 1, 2 1 3-I1 KaTeropuii, Je/1ar0T HA OCHOBAHUHW PE3yJbTATOB IIPOBEPOYHOIO paciera U JAeTaJIbHOTO 0bCieno-
BaHUSI MOJTHHEOTBOJA. OCHOBHBIE TPeOOBAHUS K MOJTHUCOTBOIaM 00BeKTOB 1, 2 n 3-11 kareropuii ipuseneHsl B CH-305.
IMpy HaNMYIMK MOJTHUE3ALIUTEL BEPOATHOCTD (Q; (¢1)) BBMUCISIOT 110 (OPMYIIE

Kg m
Q,(tp=—""2% Tj+(l_B)s (52)
% =1
e Kz — K03Q@UIMeHT 6e30I1aCHOCTH, OIIPENEICHIE KOTOPOrO U3I0XEHO B pasil. 4;
Ty — aHAIM3UPYEMBIt TIEPHOT BpEMEHY, MUH;

T. — BpEMs CYIMICCTBOBAHUA HCUCIIPABHOCTU MOJJIHUCOTBOAA IIPpH ]—fI €€ pcanmmnsaliy B TCUCHUEC Iroja, MUH,

m — KOJIUYECTBO HEUCIIPABHBIX COCTOSHUHN MOMHUE3AIHATEL;
B — BEpOATHOCTH GE30TKA3HON PadOTHI MOJTHUE3AIIHTEL
(B = 0,995 mpy HaTMINK MOTHUE3AIMUTH Tuila A 1 B = 0,95 npu HaATUIUKM MONHUEIAIIUTH THIA B).

J171sT IPpOEKTUPYEMBIX OOBEKTOB BEPOSITHOCTD OMIMOKY IIPY IPOSKTUPOBAHUN MOJIHUE3AIUTEL HE PACCUMTHIBAIOT.

Ilpu pacuere Q; (¢4) CYIIECTBYIOLIEH MOIHUE3AMUTEL HAPYIIEHUE IIEPUOAUYHOCTH IPOBEPKU CONPOTUBIECHHSA
3azeMyImTeNed (OAMH pa3 B JBa L0Ja) PACLEHUBAIOT KaK HAXOXIECHIE MOIHUE3AINTEI B HEMCIPABHOM COCTOSHUU.
BpeMst CyITIeCTBOBAHHUSI 3TOW HEUCIIPABHOCTH OIPENEISIIOT KaK IPOTODKUTENFHOCTD IIepHojia MEXIY 3aIDIaHUPOBAH-
HbIM U (HaKTIICCKIM CPOKAMHU TIPOBEPKH.

3.1.5. BepostHocts (Q; (C,)) BTOPMYHOTO BO3IEICTBIA MOJIHUU Ha OOBEKT BEIYUCISIOT 10 opMyIie

0, (C) =0, (1) Q; (1), (33)
e O(f;) — BEPOSTHOCTb OTKAa3a 3AIUTHOTO 3a3¢MJICHM B TeUEHUE TOZA.

3.1.6. BeposTHoctb (Q; (%)) IpK OTCYTCTBMHU 3allIUTHOTO 3a3¢MJICHMSA WIM MEPEMBIYEK B MECTAaX COMIKEHUS
MeTALTNYeCKMX KOMMYHUKAIMi IIPUHUMAIOT PaBHOM enHuIE. BepoaTHOCTD (Q; (13)) HEMCIPABHOCTH CYIIECTBYIOMIENH
CHCTEMBI 3aIUTBI OT BTOPMYHBIX BO3AECHCTBUN MOTHUM OIPEIC/ISIOT HA OCHOBAHMM Pe3ylIbTaTOB ¢ OOCIeHOBaHMA
AHAJIOTMYHO BeposTHocTH (Q; (a,)) mo dopmyne (42).

J17IST IPOEKTUPYEMBIX OOBEKTOB BEPOSITHOCTD OTKA3a HEMCIIPABHOCTH 3allIUTHOTO 3a3¢MIICHUS HE PacCIATHIBACT-
csI, a TIPUHUMAETCSI PABHOM eANHUIIE WIX HYII0 B 3aBUCMMOCTH OT €€ HAIMYUS B IIPOEKTE.

3.1.7. BeposrHocts (Q; (C;)) 3aHOCa BBICOKOTO IIOTEHIMANA B 3aIIUIIAEMbLH OOBEKT BRIYMCISIIOT aHAJIOTHIHO
BeposiTHoCcTH (Q; (Cy)) 110 (53).

3.1.8. BeposrHOCcTh Q; (%,) pu pacyete (Q; (C,)) u (Q; (C3)) Bbruncisnior 1o Gopmyste (49), npuieM 3HAYEHHS
mapameTpoB S 1 L B dopmynax (50 1 51) HeoOxonumo ypemmauTh Ha 100 M.

3.1.9. Bnekrpudeckas MCKpa (Iyra) MOXeT IOABHUTLCS B aHATU3MPYEMOM 3/leMeHTe 06bekTa (cobbrtie TH,) pu
KOPOTKOM 3aMBIKAaHHMH 3JIEKTPONPOBOIKM (COOBITHE &), IPH IPOBEACHHUH 3JIEKTPOCBAPOYHbIX paboT (COOITHE e,), IPI
HWCKPEHUN 3JIEKTPOOOOPYIOBAHNSA, HE COOTBETCTBYIOIETO IO WCIHOJHEHHMIO KAaTeroplHW W TPYIINIC TOPIOYCH CpPeIbl,
HAxXOJAIIEHCA B 3TOM 3/ieMeHTe (COOBITHE €3), TIPH pa3ps/iax CTaTHYECKOTO 3IEKTPHYECTBa (COOBITHE ¢4).

BeposrtHocTs (Q; (TH,)) BHMUCIEIOT 110 (opMyIte

k4
0;(TH,)=1- Il [1-0;(e, )1, (4)
roe Q; (e,) — BEPOATHOCTH pealn3allv J000H U3 e, IPUYMH, IPUBEJCHHBIX HILXE,
Q; (e]) — BEpOATHOCTD HNOSBICHUS UCKP KOPOTKOTO 3aMBIKAHUS 3JIEKTPONPOBOIKM B i-M 3IEMEHTE B TEYCHUE
rojia;
Q; (¢;) — BEPOATHOCTD IIPOBEJEHMS SNEKTPOCBAPOYHBIX PaboT B i-M 3JIEMEHTE O0bEKTa B TEUCHHUE rOJIa;
Q; (¢3) — BEPOATHOCTb HECOOTBETCTBUSI SIEKTPOOGOPYLOBAHUS [-rO DJIEMEHTAa OOBEKTa KATETOPUM W IpYIIIE
roproyeii cpejibl B TEUCHUE TOMA;
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0, (e4) — BEPOSTHOCTh BOSHUKHOBCHMSI B i-M 3JIEMEHTe OOBCKTA paspsiloB CTATHYSCKOTO SJMEKTPUYECTBA B TeUCHHE
roza;
Z— KOJHMYECTBO e, NPUIVH;
1 — TOPAIOKOBBIII HOMEpP IPUIAHEL.
3.1.10. BepostHocts (Q; (e))) NOSIBICHUS B i-M 3JIEMEHTe OOBEKTA UCKP KOPOTKOTO 3aMBIKAHUS BBIUMCISIIOT
TONBKO JUISL IEUCTBYIONINX M CTPOSIMXCS 3JIEMEHTOB 00bEKTOB 110 (opmyie

Qi(el) = Qi(Vl)'Qj(Vz)'Qi(z)> (55)
tae Q; (V) — BEPOATHOCTb BOSHUKHOBECHUSI KOPOTKOTO 3aMBIKAHUSI SMEKTPOIPOBOAKY B i-M 3JIeMEHTE OGbEeKTa B
TeUECHNE TO/a,;
0; (v,) — BEPOATHOCTDL TOIO, YTO 3HAYECHUE DIEKTPUUECKOTO TOKA B i-M B3JIeMeHTe O0OBEKTA JIEXUT B OUAIIa30HE
TIOXapOOITaCHBIX 3HAYCHMUIA,
0, (z) — BEPOATHOCTb OTCYTCTBHS WM OTKa3a aIlllapaToB 3aIllUThl OT KOPOTKOTO 3aMbIKAHUS B TEUECHUE roja,
omupenensomasicst 1o 1. 3.1.30.

3.1.11. BepositHoctb (Q; (v;)) KOPOTKOTO 3aMBIKAHUSI 3JEKTPOIPOBOIKH HA JCHCTBYIOIIMX U CTPOSIIKXCS
00BEKTAX BEIYUCISIIOT HA OCHOBAHUHU CTATUCTUYECKUX JAaHHBIX 110 hopMmyre (42).

3.1.12. BepositHoctb (Q; (v,)) HaXOXIEHWSA BIEKTPUYCCKOTO TOKA B AMAIIA30HE IIOKAPOOIIACHBIX 3HAYCHUI
BBIMUCIISIIOT 110 (hopMyIIe

]2_11
I.-1

K.3

Q,' (n) = (56)

rae I, , — MakCUMalbHOE YCTAHOBUBIIEECS 3HAYEHUE TOKA KOPOTKOTO 3aMBIKaHUs B Kabese i TIPOBOJE;
Iy — ImuTeNbHO JOIYCTHMBIA TOK UL KaOels Wik TIPOBOJA;
II — MUHHUMaJIBbHOC IIOXKapOOIIaCHOC 3HAUYCHNE TOKA, IIPOTCKAIOIIETO IIO Ka6€JIIO WiIn IIpoBOaYy,
I, — MakcuMmanpbHOE I10XApOONACHOE 3HAYEHME TOKa, [IPOTEKAIONEro 1o Kabemo; ecnu I, Gombme [ ,, TO

K.3?
npuHuMarr I, = I, ..

3HaveHus TokoB I u I, onpenensior skcnepuMeHTabHO. [t kabGeseit ¥ POBOAOB ¢ MOMUBUHILIXIOPUAHOIM
msomsiuest Iy = 2,5 I, a sHaueHue I, = 21 Iy u 18 I ;i1 KabGesst 1 IIpoBOJa COOTBETCTBEHHO. B OTCYTCTBIE TaHHBIX
no I; u I, BepostHOCTS (Q; (v,)) IPUHUMAIOT paBHOM 1.

3.1.13. BepositHocTs (Q; (e,)) TIpOBeEHUS B i-M 3€MEHTE OOBEKTa 3IEKTPOCBAPOYHBIX PabOT BBIYMCISIOT
TOJIBKO JUISL IEHCTBYIOIINX M CTPOSIIMXCS 3JIEMEHTOB 0OBCKTa Ha OCHOBE CTAaTUCTUYECKUX JAaHHBIX 110 dopmyre (42).

3.1.14. BeposrtHoctb (Q; (e3)) Ipu HENPEPLIBHOM paboTe 21eKTPOOGOPYA0BaHMS MPUHUMAIOT Ha BCEX 00BEKTax
PABHOI eIMHMULIE, €CTH NEKTPOODOPYIOBAHNUE HE COOTBETCTBYET KATETOPHH M IpYIIIe roprodeil cMecu, wi 10~8 —
€CIIM COOTBETCTBYeT. IIpu neproanueckoii paboTe 3MeKTPOOOOPYIOBAHUS M €TI0 HECOOTBETCTBUM KaTeropuu M TpyIiie
roprovcii cpeibl BeposiTHOCTh (Q; (e;)) BBIMHUCIAIOT aHANOTMYHO BepostHocT! (Q; (a,)) mo dopmyrne (42). Ecmu
SICKTPUICCKAST UCKPA TOSBISCTCS JIMIND IIPA BKIIOYEHHUH U BBIKITIOUCHUH SICKTPOOOOPYIOBAHUSI, HE COOTBETCTBYIO-
TIEro KaTeropuy U TPyIIIe TOPIodeii cpeibl (TP # BKITIOYEHNSIX M BBIKIIIOYCHHSAX), TO BEPOSTHOCTD ( Q; (€3)) BHIYMCILIIOT
aHaornaHo BepoAtHoctu (Q; (1)) o dopmyre (49). B ciyyae cOOTBETCTBUS NEKTPOOOOPY/IOBAHUS TOPIOYEH CpeJie,
BBIMHMC/IEHHOE 110 opMyite (49) sHaueHue BeposiTHOCTH (Q; (e3)) YMHOXAIOT Ha 10-8.

3.1.15. BepostHocTtb (Q; (e4)) TOABIECHUS B /-M 3JIEMEHTE OOBEKTa MCKP CTATUYECKOIO DIEKTPUICCTBA BBIMKC-
JISIOT 110 (popMyIte

Ofeq) = QX)) OfX)), (57)

e Q; (X]) — BEPOATHOCTD IOSBICHUS B i-M 3IIEMEHTE YCIOBUMA JUISL CTATUYECKOM 3MEKTPU3AlMK B TEYEHHUE rOa;
0; (X,) — BEpOATHOCTD HAIWYMS HEUCIIPABHOCTH, OTCYTCTBHA WM He3()(EKTUBHOCTH CPEACTB 3aIUUTHL OT
CTaTUICCKOTO 3ICKTPUICCTBA B TCICHHC TO/A.

3.1.16. BeposrtHocts (Q(X|)) IPUHMMAIOT PaBHON €ANMHMLE, €CIM B i-M 3IEMEHTE OOBEKTa NPUMEHIIOT U
BBIOMPAIOT BEIIECTBA C YJCIABHBIM OOBEMHBIM 3JICKTPUYECKUM COMNPOTUBICHUEM, IPEBBIMIAIOITAM 105 OmMm. B
ocTabHBIX cinydasx (Q; (X)) IpMHUMAIOT PaBHOM HYIIO.

3.1.17. BepostHoctb (Q; (X,)) IpMHMMAIOT PaBHOI eAMHUIIE TIPH OTCYTCTBUM WIN HE3(DHEKTUBHOCTH CPEJICTB
3aIUTHL OT CTATHYECKOTO 31eKTpudecTBa. BeposdTHocTh (Q; (X,)) HEUCNIPABHOCTU CPEACTB 3AIUTHL B JEHACTBYIOIIUX
SIIEMEHTAX BRIYMCIIIOT Ha OCHOBAHWHM CTaTUCTMYECKHMX JAHHBIX aHAIOIMIHO BeposTHOCTH (Q; (a,)) o Gopmyre (42).

Bepostaocts (Q; (X;)) B IPOCKTUPYEMBIX 3JIeMEHTaX 0OBEKTa BHITUCIIIOT aHATOTMYHO BepoarHoctH (Q; (a,))
no dhopMmyne (43) Ha OCHOBAaHHUM JAHHBIX O HAIEXKHOCTH MPOCKTHUPYEMBIX CPEACTB 3alllUTHI OT CTaTMYECKOTo 3JIeKTpH-
YecTBa (HAIIpUMEP CPEACTB MOHW3AINY WUIM YBIAXKHEHNUA BO3AyXa M T. II.).

3.1.18. ®puknuoHHbIe UCKPHI (MCKPHI ylapa W TPeHHMS) IMOSBISIOTCS B aHATM3UPYEMOM 3JIEMEHTe OOBEeKTa
(cobprtie TH,) 1py NIPUMEHEHUM MCKPOOIIACHOTO UHCTPYMEHTA (COOBITHE f1), IpH Pa3pylIeHUU ABIKYLUMXCA Y3II0B
u jeranei (cobbitue f,), Upy NPUMEHEHUN pabouyuMU oOyBH, TIOAOUTON METALITMIECKAMU HAabOWKaMK U [BO3JAMU
(cobeITHE f3), IPY MTONIAJAHAY B ABIDKYIMECS MEXaHU3MBI IIOCTOPOHHUX IPEIMETOB (COOBITHE f3) U T. 1., IPH yAape
KPBILIKK MeTa/UIMIECKOro JoKa (cobbrrue f5). BepogtHocts (Q; (TH,)) BEMUCIAIOT N0 GopMyIe
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Z (58)
Qi(THn)=1_H [1- Ql(fn)] P
n=1
rae Q; (f,) — BEPOATHOCTD peanu3alluyl 000 13 f, TIPUYKH, IPUBEICHHbBIX HIXE,
Q; (f1) — BEPOATHOCTH NIPUMEHEHUS B i-M 3IEMEHTEe OOBbEKTa METAUIMYECKOro, NUIM(OBAILHOIO W JPYroro
HCKPOOTIACHOTO MHCTPYMEHTA B TCUCHUE TO/a;
0; (f5) — BEPOATHOCTD Pa3pyICHUs IBILKYIIUXCS Y3108 U JeTalell i-ro 3IeMeHTa O0BEKTa B TEUECHUE IO/1a;
Q; (f3) — BEPOATHOCTD UCTIOAB30BAHUS PabOUMMU OGYBHU, [TOAGUTON METAUIMIECKUMH HAOOMKAMK U TBO3IAMM,
B i-M 3JIeMEHTe OO0BEKTa B TeUeHUE Tofa;
0; (f4) — BEPOATHOCTD IOIANAHK B IBUXYIIUECS MEXAHU3MBI i-TO 3]IEMEHTA OOBEKTA IOCTOPOHHUX IIPEIMETOB
B T€UEHUE TOJIA;
Q; (f5) — BEPOATHOCTD yAapa KPBIIKMA METAUIMYECKOTO JII0Ka B /-M 3J€EMEHTE OOBEKTa B TEYEHUE TO/Ia;
1 — TIOPSAKOBBIA HOMEP NPUYNHBI,
Z — KOJIMYECTBO f,, IPUYKH.

3.1.19. BeposrHoCTh (Q; (f])) BBMUCILIIOT TOIBKO I ACHCTBYIOMMX M CTPOSIMXCS 3JIEMEHTOB OOBEKTa Ha
OCHOBAHUU CTaTUCTUYECKUX MaHHBIX aHAIOTMYHO BeposaTHocTaM (Q; (a,)) u (Q; (4)) 1o dopmynam (42 mwm 49).

3.1.20. BeposttHOCTS (Q; (f5)) UL NEACTBYIOIINX U CTPOSIIIUXCS SIEMEHTOB OOBEKTA BEMUCILIIOT Ha OCHOBAHUN
CTaTUCTUYECKUX JAHHBIX aHATOTMYHO BeposaTHocTh (Q; (a,)) 1o dopmyne (43).

JL7TsT IPOEKTUPYEMBIX 31IEMEHTOB 06BeKTa BEpOATHOCTD ((Q; (f3)) BEMUCISAIOT aHATOTHIHO BeposTHocTH (Q; (a,,)
o dopmyre (43) Ha OCHOBAHUU IIapaMETPOB HAICKHOCTU COCTABHBIX YaCTEH.

3.1.21. BepostHoCcTb (Q; (f3)) 1 (Q; (f5)) BBMUCIAIOT TOIBKO UL NEHCTBYIOIIAX W CTPOSIIMXCS 3JIE€MEHTOB
obbexTa aHaoru4Ho BepositHocTu (Q; (a,)) mo Gopmyine (42).

3.1.22. BeposTtHoCTh (Q; (f) BEIMUCIAIOT [/ JIEACTBYIONMUX U CTPOSIIUXCS 3]IEMEHTOB 00beKTa Ha OCHOBaHUH
CTaTUCTUYECKUX MAHHBIX aHATOTMYIHO BeposaTHocTu (Q; (a,)) 1o dopmyne (42), a A HPOEKTUPYEMBIX SIEMEHTOB T10
dopmyie (43) KaK BEPOSATHOCTh OTKa3a 3aIUTHBIX CPEICTB.

3.1.23. OTKpBITOE ILTaMsL 1 UCKPBI IIOSABILAIOTCS B i-M 3IIeMEHTE 00beKTa (cobbitrie TH,) npyu peanmsanuy oo
u3 upu4uH h,. BepostHocTs (Q; (TH,)) BEMUCIAIOT 110 GOpMyIIe

Z (59)
Qi(THn): -1 [1_ Qi(hn)] s
n=1
rae Q; (h,) — BEPOATHOCTH Peannsallvi TG0 U3 A, IPMYUH, IPUBEICHHBIX HIKE,
0; (7)) — BEPOATHOCTH CXUTAHUA TOIUIMBA B IIeYaX i-TO I€MeHTa 0OBEKTa B TeYEHUE ToJ1a;
0; (h,) — BEpOATHOCTD IIPOBEICHNS FA30CBAPOYHBIX U APYTUX OTHEBBIX paboT B i-M 3IeMEHTE 0OBEKTA B TEUECHWE TO/Ia;
O; (h;) — BEPOATHOCTL HECOOIMIOACHNS PEXUMA KypeHUS B i-M 2/IeMeHTe 0ObeKTa B TeUeHUE TO/1a;
O; (hy) — BepOATHOCTDH OTCYTCTBUSI WJIY HEUCIIPABHOCTH MCKPOTACUTENIEH Ha JIBUTATENSIX BHYTPEHHETO CTOPAHUS,
PAaCIIONIOXEHHBIX B i-M 3JIEMEHTE O0BEKTa, B TEUCHNE TOMa;
0; (h5) — BEpPOATHOCTH MCIIONB30BaHMs PaGOUMMU CIIMYEK, 3aXKUTAIOK MU TOPEJIOK B i-M DJIEMEHTE OOBEKTa B
TedeHUE TOjIa;
Q; (hg) — BEPOATHOCTH BEIOPOCOB HArpeTOTO ra3a M3 TEXHUYECKOTO OOOPYHOBaHHS B i-M 3JEMEHTE OOBEKTa B
TeUeHUE TOAA;
Z — KOJIMYECTBO ITPUIUH;
1 — IIOPSIIKOBBIN HOMEP IIPUUUHBL.
3.1.24. BeposarHocTs (Q; (A()) BbMUCIIOT DI BCEX 3JIEMEHTOB 00BEKTa 110 HopMyITe

—- X T
Tp j=1
rre K5 — xoapdunueHT 6e30I1aCHOCTH, OlIpe/leieHHe KOTOPOTo M3JIOXEHO B pasil. 4;

T, — AHATU3UPYEMBIi IIEPUOL BPCMCHI, MUH;

m — KOMWYECTBO BKIIOYEHUH I1€YM B TCUCHUE aHATHU3HUPYEMOro IEpHOia BPCMEHH,
Tj— BpeMd pabOTEI TIeUH i-TO BIEMEHTa OOBEKTa IPH j-M €€ BKIOYCHUU B TEUEHHUE AHATU3MPYEMOTO IIEPHOAA
BpEMEHU, MUH.

3.1.25. BeposttHocti (Q; (1)), (Q; (h3)), (Q; (hy)), (Q; (hs)) 1 (Q; (h)) BEIMHUCIEIOT TOIBKO JUISL TEHCTBYIONIAX
7 CTPOSIIUXCST OOBEKTOB HAa OCHOBE CTATUCTUICCKUX JAHHBIX aHAIIOIMYHO BEpOSTHOCTH 110 dopmyie (60).

3.1.26. HarpeB BeliecTBa, OTACIBHBIX Y3IIOB U [TOBEPXHOCTEH TEXHOIOIMYECKOTO OBOPYIOBAHMS i-I'0 3JIEMEHTA
00BeKTa, KOHTAKTUPYIOIUX C TOPIOYEH CPenoi, BbILIE NONYCTHMOI TeMiepaTypbl (cobbrrue TH,) BO3MOXEH IIpH
peanmsanuu Mo60il u3 K, npuunuH. BeposTHOCTh BBMUCIAIOT 0 dhopMyIie

§ (61)
Q;(TH,) =1 —l'll[l— 0; (K,
n:

60
Qi (h1) = ( )

e Q; (K,) — BEpPOSATHOCTD pealu3ali mo6oii u3 K, NpU4KH, PUBeIeHHBIX HITKE;
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Q; (K{) — BepOSITHOCTh HarpeBa TOPIOYETO BEIECTBA WM IOBEPXHOCTH 00Opy/IOBaHNUSA I-TO BJIEMEHTa OO0BeKTa IIpHU
BOSHUKHOBEHUM IIEPETPY3KU BIEKTPOCETH, MAIIMHEL 11 alllIapaToB B TEUEHUE rOJIa;

0; (K,) — BepOsTHOCTH OTKa3a CHCTEMBbI OXJIAXJICHUS allllapaTa i-ro 3JeMeHTa 00beKTa B TeUECHIUE TOa;

0, (K3) — BEpOSITHOCTb HarpeBa MOBEPXHOCTEN ¥ TOPIOYKX BEIUECTB PY BOSHUKHOBCHUN ITOBBIIEHHBIX IICPECXOAHBIX
COTIPOTHUBIIEHUH 3MEKTPUUCCKIX COCIUHECHUI i-TO BIeMeHTa 00BEKTa B TCUCHUE TOJIa,;

0, (K;) — BEPOSITHOCTDb MCIIONB30BAHMS SJIECKTPOHArPEBATEBHBIX IPUGOPOB B i-M 3ICMEHTE 00BeKTa B TCUCHNE TO/Ia;

0, (K5) — BEpOSITHOCTb HarpeBa IOBEPXHOCTEH [P TPCHUY B TIO/IUITHUKAX B -M SJICMCHTE 00BeKTa B TeUCHUE TO/Ia,;

0, (K) — BepOsITHOCTB pasorpesa OT TPEHISI TPAHCTIOPTHBIX JIEHT 1 IPUBOIHBIX PEMHCII B /-M 3JIEMEHTE B TCUCHME TOJIa;

Q; (K7) — BEpOSITHOCTH HAarpeBa [MOBEPXHOCTESH MHCTPYMEHTA ¥ MaTepUaIoB IIpU 00paboTKe B i-M IEMEHTE OOBEKTa
B TEUCHUE TOJIa;

Q;( Kg) — BEPOSITHOCTb HAarpeBa TOPIOYUX BEIIECTB B i-M DJIEMEHTE 00BeKTa 10 OITACHBIX TeMIIEpaTyp MO YCIOBUSIM
TEXHOJIOTUYECKOTO IIPOIecca B TEUEHUE TOMA.

3.1.27. Tleperpyska 3IeKTpMYECKMX KOMMYHHMKAIlMH, MalliH U annaparoB (cobbitve K|) BOZMOXHA IIpU
HEUCIIPABHOCTH TUIM HECOOTBETCTBMH ANMAPATOB 3aIUTHL SMEKTPUIECKUX CeTell, a TakKe P! peanu3aliuyl 0ol us
TIPUYVH Y,

BepostHocTs (Q; (K[)) BEMUCIIOT 110 HOpMYIe

6
0:(K)=[1-T [1- Q6,1 | - 0@, ©2
m=1
rae O, ( y,) — BEPOSTHOCTD PeaU3alvy JT0O0U U3 y,, IPUYKH, IPUBEACHHBIX HIXKE,
0, ( y1) — BEPOATHOCTb HECOOTBETCTBUS CEYECHUS BJIEKTPOIIPOBOIHUKOB HATPY3KE SICKTPOIPUEMHUKOB B i-M
9JIEMEHTE B T€UCHUE TOJA;
Q,; ( y,) — BEPOATHOCTH OAKITIOUEHUS TOTIOTHUTEIHHBIX 3TIEKTPOIIPUEMHUKOB B i-M 2JIEMEHTE OGBEKTa B 3ICKTPO-
MIPOBOIKE, HE PACCUNTAHHON HA 3Ty HATPY3KY;
O, ( ¥3) — BEPOATHOCTb YBEIMYECHKMA MOMEHTA Ha Baly 3JICKTPOJBUTATEN B i-M 3JIEMCHTE OOBEKTa B TCUCHIE TO/Ia;
Q,; ( y4) — BEPOSATHOCTH MOBBIIIIEHNS HATIPSOKEHUS B CETU I-TO 31eMEHTa OOBEKTa B TCUCHNUE TO/Ia;
0, ( y5) — BEPOATHOCTb OTKIIOYEHMA (Pasbl (ABYXx(has3HBIA peximM pabOTHI B yCTAHOBKAX TPex(asHOTO TOKA) B CETH
j-TO 3IeMeHTa 00BEKTa B TEUEHUE TO/a;
Q, ( yg) — BEPOSATHOCTb YMEHBIIEHUS COIIPOTUBICHKS STEKTPOIIPUEMHIKOB B i-M SJIEMEHTE OOBEKTA B TCUCHUE IO/,
Q; (x) — BEpPOATHOCTb OTCYTCTBMSL HEVMCIIPABHOCTHM WM HECOOTBETCTBMS allllapaTOB 3alMThl MEKTPUYECCKMUX
CHCTEM i-I'O 3IIEMEHTa O0OBEKTa OT IIEPErPy3KN B T€UEHUE TO/a.

3.1.28. BeposrHoctu (Q; (1)), (Q; 0n)), (Q; (14)), (Q; (15)), (Q; (Vg)) BEUUCIAIOT TOJBKO I AE€ACTBYIOIINX U
CTPOSIIINXCST OOBEKTOB aHAIOTHYHO BepoATHOCTH (Q; () mo dopmyie (60).

3.1.29. BepogarHocts (Q; (y3)) BHIYMCIAIOT I/ NEACTBYIONIMX U CTPOSIIIMXCS OOBEKTOB aHATIOTUYHO BEPOSITHOCTH
(Q; (k) mo dopmyne (60)), a 1A MPOEKTUPYEMBIX OGBEKTOB aHATIOTHYHO BepositHocTd (Q; (a,)) no dopmyre (43),
KaK BEPOSITHOCTD 3aKIIMHUBAHMS MEXaHHU3MOB, IIPUBOAUMBIX B JICHCTBUE SICKTPOBUTATENIEM.

3.1.30. Beposrrocts (Q; (z)) BBMUCIIAIOT I AEHCTBYIONIMX 3IEMEHTOB OOBbEKTa aHAIOTHYHO BeposiTHOCTH (Q; (A1)
1o ¢opmyie (60), Ut IPOESKTUPYEMBIX IEMEHTOB MPH OTCYTCTBHHU aIlliapaToB 3Tl IPUHUMAIOT paBHOI eIUHUITE,
a Mpy MX HAIMYUK BBMUCISIIOT aHAIOTMYHO BeposTHoct! (Q; (a,)) no dopmyie (43).

3.1.31. BeposrHoctu (Q; (K,)) BBIYKCIAIOT UL MPOCKTUPYEMBIX 3JIEMEHTOB OOBEKTa aHATIOTHYHO BEPOSTHOCTH
(Q; (a,)) mo dopmyine (43) KaK BepOSITHOCTh OTKa3a yCTPOWCTB, OOECICYMBAIOINX OXJIaXKACHUE anmapara, a st
CTPOSIILIMXCS M ICUCTBYIONINX JIEMEHTOB aHAJIOIMYHO BeposTHocTH (Q; (k) no dopmyine (60).

3.1.32. Beposaraocts (Q; (K3)) u (Q; (Ky)) u (Q; (K¢)) BHMUCIAIOT TONBKO UL ICUCTBYIOINX U CTPOSILIMXCS
0OBEKTOB aHAIOTHIHO BeposiTHocTH (Q; (h)) 1o dopmyre (60).

3.1.33. BeposarHocts (Q; (X5)) U (Q; (K;)) BBIYUCISIOT I [IPOEKTAPYEMBIX 3IIEMEHTOB 00BbeKTa aHATOTHYHO
BeposiTHoCTH (@, (a,)) o dopMyite (43), KaK BepPOATHOCTh OTKa3a CUCTEMBI CMa3KH MEXaHU3MOB /-TO 3JIEMEHTA, a JUIs
CTPOSILMXCS ¥ AEHCTBYIOMUX JIEMEHTOB aHATOTUYHO BeposaTHOCTH (Q; () no dopmyne (60).

3.1.34. Beposrnocts (Q; (Kg)) NPUHUMAIOT PABHON €/IMHMIIE, €CIIM B COOTBETCTBUM C TEXHOIOTUYECKOH HEOOXOM-
MOCTBIO ITPOVMCXOIUT HArpeB TOPIOTIX BEIIECTB JO OMMACHBIX TEMIIEPATYpP, WIHA HYIIO, €CIIA TAKOW NMPOLIECC HE IPOUCXOINT.

Beposarnocts (Q; (TH,))) nosBIeHUs B TOPIOYEM BEIIECTBE WM MAaTEPUATIE OYATOB IK30TEPMUIECKOTO OKHUCIIEHUS
WIN Pa3ToXeHHS, IPUBOIAIINX K CAMOBO3TOPAHHIO, BRIYMCISIIOT 10 (hopMyJie

3
n=

tae Q; (m,) — BEPOSTHOCTD pealu3alliyl T060i U3 m,, IPMYUH, PUBEICHHBIX HIIXE,
Q; (m|) — BepOSITHOCTD TOSIBJICHUS B i-M 3JIEMEHTE OOBEKTA OYara TEIUIOBOrO CAMOBO3IOPAHHUSA B TEYEHME TOJa;
Q; (m,) — BepOSITHOCTD MOSBJICHNUA B i-M 3JIEMEHTE OOBEKTA OYara XMMMIECKOrO BO3TOPAHNSA B TeYEHUE TO/a;
Q, (m3) — BepOSITHOCTb MOSIBICHUS B i-M 3JeMEHTe OOBEKTa O4Yara MHUKPOGHONIOTMYECKOTO CaMOBO3TOPaHUS B
TeUCHUE TOMA.
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3.1.35. BeposrHocTb (Q; (1)) BBMUCISIOT JUISL BCEX 3IEMEHTOB 00beKTa 10 dhopmyrte

Qi(ml) = Qi(P1)'Qi(P2); (64)
e Q; (P;) — BepPOATHOCTH IOSABJICHUS B [-M DJICMCHTE OObeKTa B TEUCHHE rofla BelleCTB, CKIOHHBIX K TEIJIOBOMY
CaMOBO3TOPAHUIO;
0, (P,) — BepOSTHOCTH HarpeBa BEIIECTB, CKIIOHHBIX K CAMOBO3TOPAHMUIO, BbIllle 6e3011aCHOMN TeMIIepaTyphL.
3.1.36. BeposarHocTs (Q; (P1)) BEIMUCISIOT JUISL BCEX 3/IEMEHTOB 06beKTa 1o GopMyiam (60 wwru 43).
3.1.37. Beposarnocts (Q; (£,)) IPUHUMAIOT PaBHOM ¢IMHUIIE, €C/IH TEMIIEpaTypa Cpe/bl, B KOTOPOI HaXOUTCsI
3TO BELIECTBO, BBIIIE WM paBHa 0E30MIACHON TeMIepaType WK HyJII0, €CId TeMIlepaTypa Cpelbl HUXE ee.
BesomnacHyo TeMriepaTypy Cpelibl sl BEINECTB, CKIOHHBIX K TEILIOBOMY CaMOBO3ropaHuio (/), °C, BBIMUCIIOT
no gopmyie

s = 0,71, (65)

IZe /, — TeMIIEpaTypa CaMOBOSTOPAHUsSL BENMECTBA, BhraucasgeMas 1o 11. 5.1.6 °C.
3.1.38. BeposTHocTb (Q; (m,)) BBMUCISIOT JUISL BCEX 3IEMEHTOB 00beKTa 110 hopmyie

0; (my)) = Q; (g)) -0; (&), (66)
e O, (g) — BEPOATHOCTD NOABICHUS B i-M 3IIEMEHTE OOBEKTA XUMUYECKH aKTHBHBIX BELIECTB, PEATHPYIOTIUX MEXIY
c000i1 ¢ BbLIEIEHAEM OOJBIIOTO KOMMICCTBA TEIUIA, B TCUCHHE TOja;
0; (g)) — BEPOATHOCTb KOHTAKTa XUMUYECKU AKTUBHBIX BEIIECTB B TEYEHHE TO/a.

3.1.39. BepostHocTu (Q; (g7)) 1 (Q; (g)) BRMUCISIOT aHATIOTUYHO BeposTHOCTH (Q; (A1) o dopmyie (60), ecu
peanmusanus coObITUIA g U g, OOYCIOBIIEHA TEXHOIOTMIECKUMH YCTOBUAMY WIH MEPOTIPUATHAMY OPraHU3aIUOHHOTO
XapakTepa 1 BEIYHUCIISTIOT aHATOTMIHO BeposTtHOCTH Q; (a,) 110 dopMyite (43), eCly 3TH COOBITHSL 3aBUCAT OT HAIEXHOCTH
00OpyIOBAHUS.

3.1.40. BeposrHocTb (Q; (m3)) PACCIUTHIBAIOT /UL NEHCTBYIOIINX U CTPOAIIMXCSA OGBEKTOB aHAIOTUIHO BEPO-
srHocTH (Q; (h)) o dopmyre (60).

3.2. BepOﬂTHOCTI) (0;(B, k)) Toro, uto BocIamMeHsIOLIAsICS CIOCOOHOCTD MOSIBUBLIETOCS B i-M 3]IEMEHTE 00BEKTA
1-TO BHEPrEeTUUCCKOTO (TCHJIOBOI‘O) HCTOTHUKA JIOCTATOYHA JIJIST 3aXKUTaHUS k-Ii TOpIoYeil Cpeibl, HAXOMATIICICS B 3TOM
9IICMEHTE, OIIPEICISICTCS SKCIICPUMEHTAIBHO WM CPaBHEHHMEM MapaMeTPOB 3HEPreTHYECKOro (TEIUIOBOr0) HCTOYHMKA
C COOTBETCTBYIOIIIMMH [T0KA3aTE/IIMU TIOXAPHOIN OMACHOCTH roplodeii cpeibl.

3.2.1. Ecnm nmaHHBIC TSI OHp@I[SJI@HI/ISI (Q; (B, k)) OTCYTCTBYIOT MM MIX JOCTATOYHOCTD BHI3BIBAET COMHEHHE, TO
3HadyeHue BepostHOCTH (Q; (B, k)) mpuHUMarOT pasHBM 1.

3.2.2. BeposSITHOCTh (Q (B K)) IpUHUMAIOT paBHOI HYIIO B CIEAYIOIIHUX CIYdasx:

€CJIIN UCTOYHUK HE CHOCOﬁeH Harp€Thb BECIICCTBO BBIIIC 80 % SHAUYCHUA TCMIICPpAaTypbl CaMOBOCIIIAMCHCHUM S
BEIIIECTBA WIN TEMIICPaTyphl CAMOBO3TOPAHUS BEIICCTBA, MMEIOIIETO CKIIOHHOCTD K TCIUIOBOMY CaMOBO3TOPAaHMIO;

€CJIY BHEPTHUSI, TIepelaHHAas TCIUIOBBIM UCTOUYHNKOM TOPIOYeMY BEIIeCTBY (I1apo-, Ta30-, IBUICBO3AYITHON CMECH)
Hrxe 40 % MUHUMAILHON SHEPIrUU 3aXXKUTaHUS,

€CJIN 32 BpeMsI OCTBIBAHMS TEIUIOBOTO MCTOYHMKA OH HE CITOCOOEH HATpeTh TOPIOUNE BEIECTBA BHIIIIC TEMIICpa-
TYPHI BOCIUIAMCHCHIIS,

€CJIN BpeMST BO3ICHCTBIS TEIIOBOTO UCTOTHNKA MEHBIIIC CYMMBI ITEpMO/Ia MHIYKITUY TOPIOUCH CPeIbl I BpeMEHH
HarpeBa JOKaJIbHOTO 0OBbeMa 3TOM CPedsl OT HAYAIBHON TeMIIepaTyphI 10 TeMIIepaTyphl BOCIUIAMCHCHIIS.

3.3. JaHHbBIC O MOXApOOITACHBIX ITapaMeTpaxX MCTOYHUKOB 3aKMTaHWS IIPUBEICHBI B pasi. 5.

3.4. IIpu 0BGOCHOBAHMM HEBO3MOXHOCTH PacUeTa BEPOSITHOCTU ITOSIBICHUS MCTOYHWKA 3aXKUTaHUS B paccMarT-
pUBaeMOM 3IeMEHTe OOBEKTa C YUE€TOM KOHKPETHBIX YCIOBUN €T0o 3KCIUTyaTallu{ JOIYCKAeTCS BBUUCIATH 3TOT
mmapameTp 1o dhopmyne

Qi (H3 ) =1l-e (T/rn.s) B (67)

rac T — BpEMs paGOTI)I [-TO BiIeMeHTa 00LEKTa 34 aHaJII/ISI/IpyeMBIfI IICpuoa BpECMCHHU, 4,
T, .= 3,03-104E01=2 — CpemHee BpeMsi paboThI i-IO 3JIEMCHTA OOBEKTA IO IOSIBICHUS OJHOTO MCTOYHWKA 3aKUTAHUS, U
(Ep — MUHUMAJIBbHAS SHEPTH 3aKUTaHUsI TOPIOYEH cpenibl i-ro ajMeMeHTa 00beKTa, [IX).

3.5. IIpr HeoOXOMUMOCTY YUUTBHIBAIOT U MHbBIC COOBITUS, IIPUBOJIIIE K MTOSBICHUI0 NCTOYHMKA 3a3KUTaHMS.

4. O6mue TpeGoBaHMA K OporpaMme cGopa U 0OPaGOTKM CTATHCTHIECKHX JAHHBIX

4.1. TIporpammy cbopa CTaTUCTUYECKUX JAHHBIX pa3pabaThIBAIOT JUISL JECHCTBYIOINX, CTPOSIIUXCS U IIPOEKTH-
PYEMBIX OOBEKTOB HA OCHOBE aHAIM3a IOXapHOI OIMaCHOCTH IIOMEIICHUI 1 TEXHOJIOTHICCKOTO 000PYIOBAHMS.

4.2. AHann3 noxapHOM ONMaCHOCTH IIPOBOJIST OT/IEIBHO TI0 KaXIOMY TEXHOJIOTMICCKOMY alllIapaTy, IIOMEIIEHIIO
U 3aKaHYUBAIOT pa3padOTKON CTPYKTYPHON CXeMBbI IIPIIMHHO-CISACTBCHHON CBSI3H I10XKAPOB3PEIBOOTIACHBIX COOBITHH,
HEOOXOMMBIX M JOCTATOUHBIX JUISI BOSHUKHOBEHUS ITOXapa (B3pBIBa) B OOBEKTE (ajiee — MOAEIb BOHUKHOBEHIS
roxapa). O0nuit BU CTPYKTYPHO!M CXeMbI BOSHIUKHOBCHUS TI0Xapa B 3JaHMM ITIOKa3aH Ha 4YepT. 2.

4.3. CrarncThdecKue JaHHBIE O BPEMEHHU CYIICCTBOBAHMUSI ITOXAPOB3PBIBOOIIACHBIX COOBITUM HA JEHCTBYIOIIIX
U CTPOSIIIUXCST OOBEKTaX Y BPEMEHM 0G€30TKA3HOM paGOoThl Pa3IMYHbIX M3ICINI IPOCKTUPYEMBIX OOBEKTOB COOUPAIOT
TOJIBKO II0 COOBITUSIM KOHEYHOTO YPOBHS, IPUBEICHHBIM Ha MOJIEN BOSHUKHOBEHNS [TOXAPa, IJIS KOTOPBIX B METO/IE
OTCYTCTBYIOT aHAIATUIECKIE 3aBUCHUMOCTH.

n.3
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4.4. Ha ocHOBaHWH MOJICIM BO3HWKHOBCHHUS I1OXapa IO
KaXJIOMY 9JIEMEeHTY 00beKTa paspabaTteiBator GopMsl c6opa cra-
THCTHICCKOU WHGOPMATIMN O TPUIMHAX, peau3ans KOTOPBIX
MOXET TIPUBECTH K BO3HUKHOBCHHIO TTOXapa (B3pHIBa).

4.5. Crarucrudeckyro HHGOPMAIUIO, HEOOXOIUMYIO IS
pacueTa mapamMeTpoB HAJCKHOCTH Pa3IMIHBIX U3JICTUMA, UCITONb-

A1,(817) 7117 (B177) 1111,,(B11,,)
| f'\ I
[ e m|
N74; (BTA;) no;(80;)
| () [
rc | "3
"
I8 oK ™ 8
Yepr. 2

3yeMBIX B IIPOCKTHOM PEIICHUH, COOUPAET MPOCKTHASI OpraHu3a-
A Ha JCHCTBYIOIMUX oOBekTax. IIpm sToM mmst HaOmomeHuUs
BBIOUPAIOT W3/IENAS, paboTaionue B IIEPHUOJ] HOPMAIBHOI 3KC-
IUIyataliid M B YCJIOBUSIX, WJICHTUYHBIX T€M, B KOTOPBIX OyIeT
IKCIDTYaTUPOBATLCHA MIPOCKTAPYEMOC H3JICIIHC.

4.6. B xavecTBe MCTOYHUKOB MH(pOpMauy o paGoTOCIIO-
COBHOCTH TEXHOJIOTHICCKOTO O0OPYIOBAHUST UCTIONB3YIOT:

XYpHAJIBI CTAPIICTO MANTMHUCTA;

CTapIIero anmapaTinKa;

HAYIHPHIKA CMCHBI;

yaera npobera o0opyIoBaHNT,

Je(eKTOB;

PEMOHTHEBIC KapTh;

€XEMECSIIHBIC (€XEKBAPTABHBIC) TEXHUICCKUE OTYETHI;

OTYETHI PEMOHTHBIX CIYXO;

rpad¥K IUIAHOBO-TIPEYTIPE/IATEIHHBIX PEMOHTOB;

€XEMECSIIHBIC OTICTH 00 MCITOIH30BAHUNA O0OPYIOBAHIS,

CIIPABOYHEIE U MACIIOPTHBIE JAHHBIC O HAICXKHOCTH Pa3INMIHBIX 3JICMCHTOB.

4.7. HcrounvkaMu UHOOPMALAN O HAPYIICHIN TIPOTHUBOIIOXAPHOTO PEXUMa B TOMEIMEHUSX, HEUCIIPABHOCTH
CPEACTB TYLICHUSI, CBA3N W CUTHAIU3AIMH SIBIISTIOTCS:

KHUTA CIyX0bl 00BEKTOBOM TToXapHoit yactu MBJl CCCP;

XypHaJl JOIONHATEILHBIX MEPOIIPUITHIH IO OXpaHe OOBCKTa (ST OOBEKTOB, OXPAHICMBIX ITOXAPHOH OXpaHOi

MBJ CCCP);

XypHall HaOMIOAEHUS 3a IIPOTHBOIIOXAPHBIM COCTOSIHAEM OOBeKTa (IUIS OOBEKTOB, OXPAHSCMBIX I10XAPHOI
oxpanoit MBJI CCCP);

XypHaJl OCMOTpPa CKJIAIOB, J1abopaTOprii M APYTUX ITOMEIIEHNH Tepe/l MX 3aKphITHEM 10 OKOHYAHUH pabOThI;

npennucanusi [ocynapctBeHHOTO TIoxXapHoro Hamzopa MBI CCCP;

AKTBL [I0XapHO-TEXHUYECKIX KOMUCCHUI O IPOBEPKE IIPOTUBOIIOKAPHOTO COCTOSHUS OOBEKTOB;

aKTBHl O HAPYIIEHUHU IIPaBWI MOXApPHOM 0e30IaCHOCTH OpraHoB ['0CyIapCTBEHHOIO MHOXapHOro Hanzopa MBJL

CCCP.

4.8. TIpu paspaborke dhopM c6opa 1 00pabOTKM CTATUCTUYECKOM MHPOPMAIINI UCIIOIB3YIOT:

HAaCTaBICHUE TI0 OPTaHU3AINN TPODIIAKTIYECKON paboThl HAa OOBEKTAX, OXPaHSEeMbBIX BOCHHU3MPOBAHHON U
npodeccroHanbHOM moxapHoit oxpansl MBJ] CCCP;

ycraB ciyx0s1 moxapHoit oxpanst MBI CCCP;

¢opmMy, TIpUBEIECHHYIO B Ta0I. 4.

Taonuma 4

AHanuzupyemMoe coObITHe

TMopsaxoBkIi Hara u Bpems Bpewms T,
gﬁ\gﬁ%zﬁ? (prvHa) HOMep CYIIECTBOBAHUS Oglilezgsfifﬂ
DY pean3ann cOOHITHS YD
ro aéIeMeHTa 06 | coOmbiTMA | OOHAPYXEHMSA | YCTPAHECHMA (IPUIUHEL), l_éo STICMCHTA
obBeKTa HaumveHoBanme (ﬁ::qe (mpyauHBI) | (BO3HUKHOBE- | (MCUE3HOBE- MMH OOBCKTA, MUH
HM4) TPWIWHBI | HUS) TPUIHHBI
KoMmupec-| Paspymenue y3- §7) 1 01.03.84 01.03.84 5 18-10*
COp IIEPBOTO|IOB W  JeTaleit 10—35 10—40
Kackaja 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 JAHHBIX BBMHUCIHIIOT KO3QQOUIINEHT 6e30IacHOCT Ky B ClIelyrommell mocaeno-

BaTC¢JIbHOCTH.
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4.9.1. BBMUCILIIOT CpefHEe BpeMs CYINECTBOBAHUA IT0OKAPOB3PBIBOOIIACHOTO COOBITHA (T)) (CpemHee BpeMs
HAXOXJIEHUS B OTKa3e) 1o hopmyie

1
El Irj ’ (68)

TO:

LI N

Iie T, — BPEMsI CYIIECTBOBAHIS i-TO TIOXXAPOB3PHIBOOIIACHOTO COOBITHSI, MUH;
m — obIlee KOJMYECTBO COOBITUI (M3/1CTIN);
Jj — TIOPSITKOBBIN HOMep COOBITUS (M3/CTHS).
4.9.2. ToueuHyro OleHKy aucrepcuu (D) CpesHEro BpeMeH! CYIIECTBOBAHK II0KapOB3PBIBOOIIACHOTO COOBITHS

BBIMUCIISIOT 110 hopMyIie

1 m
- - L 2
Dy = _lj:zl(r] )2 . (69)

4.9.3. CpemHee KBafpaTU4ECKOEe OTKIOHEHME (O ) TOYEYHOW OLEHKM CPEIHEr0 BPEMEHU CYINECTBOBAHUI
0

COOBITHA — T BEIMUCIAIOT 110 (hopMyITe

m
oy D= L5 g2 (10)
j=1

4.9.4. W3 Tadn. 5 BeIOuparT 3HaueHre KoxhhuImeHTa /3 B 3aBUCUMOCTH OT 1HCIA creneHeit cBo6obl (m—1)

IIpH TOBEPUTEIBHON BepossTHocTH B = 0,95.
Taoxuma 5

m—1 1 2 Or3m05 Or 6 1o 10 Ot 11 no 20 20

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

4.9.5. KosdhdunueHr 6esonacHocT! (K) (Ko3(hPUIMEHT, YIUTHIBAIOIINA OTKIOHEHNE 3HAYEHM [TapaMeTpa Ty,
BBIMUCIICHHOTO 110 (hopmyne (68), OT ero UCTUHHOTO 3HAYCHISI) BBIMUCISIOT U3 (hOPMYIBI

i O
P 5 1)

Ky=1+ .
0

4.9.6. Tlpu peanuzaly B Te€YEHHE IOAa TOJIBKO OAHOTO COOBITHS KO3DPUIMEHT 6€30IIaCHOCTH IIPUHUMAIOT
PABHBIM ¢IMHUIIC.

5. Omnpejenenne noXapOONACHBIX NAPAMETPOB TEILTOBbIX HCTOYHUKOB HHTEHCMBHOCTH OTKA30B 3JIEMEHTOB

5. ToxapoomacHBEe HapaMeTpPB TECHOINIOBHBX HUCTOUYHUKOB

5.1.1. Pa3pad ammocpeproco saekmpuyecmea

50.1.1. lIpsamoit ydap moaHnuu

OmacHOCTH IIPSMOTO yaapa MOTHIH 3aKTI0YACTCS B KOHTAKTE TOPIOUCH cpedbl ¢ KaHAIOM MOIHUM, TeMIIepaTypa
B koTopoM jpocturaer 30000 °C mpu cume toka 200000 A u BpeMmeHu jaeiicTBus okoio 100 Mxc. Ot mpsMoro ygapa
MOJHUN BOCIUIAMCHSIIOTCS BCE TOPIOYNE CPEIIbL.

5.1.1.2. Bmopuuunoe 803deiicmeue MOAHUU

OmacHOCTh BTOPUMTHOTO BOZACHCTBIS MOJTHIN 3aKII0YACTCSI B MCKPOBBIX paspsilaX, BOSHUKAIOIINX B pe3yIbTaTe
WHAYKIIMOHHOIO W 3JIEKTPOMArHUTHOIO BO3ACHCTBUS aTMOC(EPHOTO SIIEKTPUUCCTBA Ha IIPOU3BOACTBEHHOE 000PYI0-
BaHUE, TPYOOIIPOBOALI U CTPOUTENbHBIC KOHCTPYKIIMA. DHEPIUsS UCKPOBOrO paspsiua mpessiiaer 250 m/Ix 1 gocra-
TOYHA T BOCIDIAMEHCHHS TOPIOUMX BEIECTB ¢ MUHUMATBHON SHepruelt 3axuranus ao 0,25 Ix.

5.1.13. B3anoc 8bicoK020 nOomeHuyualLa

3aHOC BBICOKOTO TIOTCHITMATA B 3MaHWE ITPOUCXOAUT II0 METALTMUCCKIM KOMMYHUKAITASIM HE TOJIBKO IIPU HUX
IPSIMOM TIOPAaXCHWW MONHUCH, HO W IIPH PACIONOXCHUN KOMMYHUKAIIMA B HEIIOCPSACTBCHHON OIM30CTH OT
MOJHUeOTBofa. [Ipu cobmiogeHnn Ge30MMacHbBIX PacCTOSHUN MEXIY MOJTHHCOTBOAAMU W KOMMYHUKAITMSIME SHEPTHS
BO3MOXHBIX UCKPOBBIX pa3psAnoB gocturaet sHadeHuit 100 [IX m 6o7ee, TO €CTh TOCTATOTHA T BOCIUIAMCHCHMS BCEX
TOPIOYNX BEIICCTB.

5.1.2. Daexmpuueckas uckpa (d0yea)

512.1. Tepmuueckoe delicmeue MmoKo8 KOPOMKOe0 3aAMbKAHUS

TemmepaTypy IpOBOTHUKA (tnp), °C, HarpeBaeMoro TOKOM KOPOTKOI'O 3aMBIKAHUSI, BRIYUCISIOT 110 hopMyTe

2
]K.S R k3

+ (72)
CHp My,

3

e ¢, — HadalbHas TeMIlepaTypa IpoBOIHUKa, C;
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I , — TOK KOPOTKOTO 3aMBIKaHUS, A,
R — comnpotupneHune mnpopogHuka, Owm;
T, 3 — BPEMSI KOPOTKOTO 3aMbIKAHUS, C;
CHp — TeILIOEMKOCT 1IpoBOHIKA, [Ix-kr—1-K—1;
My, — Macca IPOBOJHKKA, KT.

BocrutameHsieMOCTh Kabenst W IMpOBOAHMKA C M3OJSIIME 3aBUCUT OT 3HAUCHUS KPaTHOCTH TOKA KOPOTKOTO
3aMbIKaHUS [, T. €. OT 3HAYEHUs OTHOIIEHUA [, , K JUIATEIHHO IOIYCTUMOMY TOKY Kabens win npoBofa. Eciau sra
KpaTHOCTh 6oibIIe 2,5, HO MeHbmIe 18 st xkadems u 21 11T IpoBoAa, TO IIPOUCXOIUT BOCIUIAMEHEHNE ITOJIUBUHII-
XITOPUIHON M3OISITAN.

5122. Daexkmpuueckue uUuckpo (Kanaiu MmMemaanra)

DIeKTpUUSCKIe UCKPHI (KAIUI MeTalia) o0pas3yloTcs IIpU KOPOTKOM 3aMBIKAHWH 3ICKTPOIPOBOIKH, 3ICKTPO-
CBapKe W IIpH IUIABICHUM 3JICKTPOIOB SACKTPMUCCKUX JAMII HaKaJIMBaHMUS OOIIErO HasHaueHWs. PasMep Kallenb
MeTaJlIa IIPH 3TOM JOCTUTAeT 3 MM (IIpH IIOTOJIOYHON cBapke — 4 MM). IIpi KOpOTKOM 3aMBIKAHWHI M 3ICKTPOCBapKe
YaCTUIIBI BBUIETAIOT BO BCEX HATIPABICHUSIX, U UX CKOPOCTH He TpeBbimtaeT 10 u 4 M-c—! cootBercTBeHHO. TeMmepaTypa
KareJib 3aBUCHUT OT BMJA MeTaIla W paBHa TeMIlepaType IDIaBIeHUs. TeMiepaTypa Kamnelb aTlOMUHUS IIPU KOPOTKOM
3aMbIKaHum gocturaeT 2500 °C, TeMIepaTypa CBApOYHEIX YACTHUIl M HUKEICBBIX YACTUI] JTaMII HaKATUBAHUS JOCTUTACT
2100 °C. Pa3Mep kamenp IpH pe3Ke MeTauma JocTHraet 15—26 MM, ckopocTs — 1 M-c— L, Temmeparypa 1500 °C.
Temmepatypa ayru mipu cBapke 1 peske mpocturaeT 4000 °C, mosToMy Jayra SIBISIETCSI MCTOYHUKOM 3aKWTAaHUS BCeX
TOPIOYMX BEIIICCTB.

30Ha paszfaeTa YacTHUIl IPM KOPOTKOM 3aMBIKAHWM 3aBHCHUT OT BBICOTHI PACIIONOXCHHS IIPOBOAA, HAYAIBHON
CKOPOCTH IIOJIETa YaCTHII, YITIa BhIIETAa 1 HOCUT BEPOSITHOCTHLIN XapakTep. IIpr BeICOTe pacmionoxeHus nposoaa 10 M
BEPOSITHOCTh IIONAJaHUS 4acTUIl Ha paccrosgHue 9 M cocrapmster 0,06, 7 M — 0,45 u 5 m — 0,92, mpu BbICOTE
PACIIOIOKEHMSI 3 M BEPOSITHOCTD MOTIAAaHusI YacTUIl Ha paccrossHue 8 M cocrapster 0,01, 6 M — 0,29 m 4 m — 0,96, a
IIpX BBICOTE | M BEPOSITHOCTD pasirera dacTuil Ha 6 M — 0,06, 5 M — 0,24, 4 m — 0,66 1 3 M — 0,99.

KommiaecTBO TEITOTHI, KOTOPOE KAIUISI MeTalllla CIIOCOOHA OTJIATh TOProvUeil cpelie IIpU OCTBEIBAHUM JIO TeMIlepa-
TYPBI €€ CAMOBOCIUIAMEHEHIUSI, PACCUUTHIBAIOT CICAYIOIIM CIIOCOOOM.

CpeIHIO0 CKOPOCTb I10JI€Ta KAIUIA MeTajula IIPU CBOOOIHOM IafeHuu (), M-C™

w =052 gH, (73)

I Berumcsior o opmyre

—1 _ yckopeHme cBOGOIHOTO MAIEHNS,

H — BbICOTA TIAJICHUS, M.
Oo6bem kammu meramna (V,), M3, BBIMUCIISTIOT IO (hOpMYITe

3
v :n—d“:o,sm d3 7

K 6 K?

rre g = 9,81 mc

e d, — AuaMerp KaIuld, M.
Maccy kamm (m,), Kr, BBIYUCISIOT 110 (hopMyIIe

me=V, pg, (75)

rac p — INIOTHOCTh METaJLIA, KF'M_3.

B 3aBUCHMOCTH OT IIPOIOJIKUTEILHOCTH TI0JICTA KAILIM BO3MOXHBI TPH €€ COCTOSIHUS: SKUAKOC, KPUCTATUIN3AIIIH,
TBepoe.
Bpewms moneTa Karwiy B pacIiIaBAeHHOM (SKHIKOM) COCTOSTHAN ('cp), C, PacCUMTHIBAIOT IO (POpMyIIe

. :Cme-ln T.-T, (76)
P S I,.-T,
rae Cp — yHIeTbHAS TeILIOEMKOCT paciiIaBa Metasmta, Jx-kr— 1 K—1;

m, — Macca KaIu, KT
S, = 0,785 a’K2 — TUIOIIAIh ITOBEPXHOCTH KaILIU, M
1., T, — TeMIleparypa KaIUuli B Hayaje II0JIeTa U TEMIIEPATypa IUIaBIECHU MeTajlla COOTBETCTBEHHO, K;
Ty, — remneparypa OKpyxXaromiei cpebl (Bosayxa), K;
o — koadduneHT Terrooriaun, Br, m—2-K—1.
KoadduimeHT TemooTaau oIpeIesioT B CISAYIOIIEH TOCIe0BATSILHOCTH:
a) BBIUUCIIOT 4ncio PeitHombaca 1o hopmyie

2.
>

o, -d (77)

rie d, — IMaMeTp Kalluld M;

y=15,1.10"% — K03 HUNNEHT KHHEMATIIECKON BSIBKOCTH BO3yXa Ipu Temmeparype 20 °C, M2

—I.

3

-C
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6) BeMUCISAIOT Kputepuit Hyccenbra o opmyse

Nu = 0,62Re0-5; (78)

B) BBIUUCTSIOT KO3GOUIIMEHT TEILIOOTAAYN 110 hopMyIIe
Nu ), (79)

o=—0,

K
e A, = 22:1073 — xoaddurmenT TerLTonpoBoAHOCTH Bosayxa, Brm— LKL
Ec/u © < 7, TO KOHEYHYIO TEMIIEPaTypy KallTH OTPEENSIOT TT0 hopmMyIte
o- 8 } (80)
— 1.
Cp Sy )

KOH

T =T0+(TH—TO)-exp{—

BpeMs moTeTa KaIlTi, B TeUeHUE KOTOPOTO IIPOVCXOINAT e KPUCTALIN3AIN, ONPeensoT no dhopMye
oo ™G @81)
Kp — . . _ >
o« S, (T, - Ty)

rIe CKp — yIeIbHAs TEIUIOTA KPUCTALIN3AIN MeTamta, Jx-kr— L.
Ecmu t, <t < (1, + Ty, ), TO KOHEUHYIO TEMIIEPATYPY KAILTU OIPEJACIHIIOT 110 (hopMyJIe
P p" rp

Teow = Ton (82)
Ecin 1> (T, + Ty, ), TO KOHEUHYIO TEMIIEPATYpY KaIUTH B TBEPIOM COCTOSIHUM ONPEAEITIOT 10 (opMyIie

o- S,
L S AR E (83)

K K

TK0H= T0+ (THJ'I_ TO ) - €Xp —
Tae CK — yACJIbHAaA TCIINIOEMKOCTh METajuIa, Z[}K'KI‘_I'K_I.

KomraectBo Terwta (W), x, oToaBaeMoe KaIllel MeTa/ula TBepAOMY WIHM XHUIKOMY TOpPIOYEMy MaTepualy, Ha

KOTOPBI OHa TI0TIajla, BEYUCIIIIOT 110 hopMyie
W= VK'pK' CK' ( TKOH_ TCB)'K’ (84

tme T, — TeMIepaTypa CaMOBOCIUIAMEHEHMs TOprOYero Matepuana, K;

K — xosdoduiineHT, paBHBIA OTHOIICHUIO TEIUIA, OTIAHHOTO TOPIOYEMY BeILECTBY, K PHEPrHH, 3allaceHHON B

Karuie.

Ecam oTCyTCTBYeT BO3MOXKHOCTD OIpeneacHus koadduimenra K, To mpuanMaior K = 1.

Bonee crporoe omnpeneaeHne KOHETHON TeMIIepaTyphl Kallld MOXET OBITh MIPOBEJACHO MPU YICTe 3aBUCHUMOCTH
K03 PUIIMEHTA TEILUIOOTIaYN OT TeMIIEPATypPhI.

5123. Daexkmpuueckue 1amMnbs HAKQAUGAHUS 0O6Wezco HaA3HaAueHUSs

TToxapHast OIMaCHOCTh CBETWIBHUKOB OOYCIOBICHA BO3MOXHOCTBIO KOHTAKTA TOPIOYCH Cpejibl ¢ KOJMOOI 31eKT-
PUUECKOM JIAMIIBI HAKAMUBAHUS, HATPETOM BBIIIC TEMIIEPATyphl CAMOBOCIUIAMCHEHHUS TOpIoueil cpensl. Temmeparypa
HarpeBa KOJIOBL SJIEKTPAYECKON JIAMIIOUKHA 3aBUCUT OT MOIITHOCTH JIAMIIBI, €€ Pa3MEPOB M PACIIONOXEHUS B IPOCTpaH-
CTBe. 3aBUCUMOCTh MaKCUMAIBHON TeMIICpaTyphl Ha KOJIO¢ TOPU3OHTANBHO PACTIONIOXCHHOM JTaMITIBI OT €€ MOII[HOCTH
U BpeMEHU MIPUBEICHA Ha YepT. 3.

B cmamuuec
5124. Hekpw K020 3aeKkmpuuecmea Dormo-ramma 27587

BHepruto uckpsl (W), X, criocoOHOI BOSHUKHYTD I10]1 IECTBUEM 550
HAIIpsCKeHUS MEXITY IUTACTUHON M KAKUM-IN00 3a3¢MIICHHBIM IIPEJIMETOM, 500
BBIMUC/ISTIOT 110 3aIlaCeHHOI KOHJIEHCATOPOM 3HEPTUH U3 (HOPMYITBI 457
W,=0,5CU?, @5, W
°~ 350
roe C — eMKOCTh KoHmeHcaropa, P; §
U — uanpsckeue, B. 2 00
Pa3HOCTh MOTEHIIMATOB MeXAY 3apsDKeHHBIM TCJIOM M 3CMIICH H3- S 20
MEPSIIOT 3eKTPOMETPAMHU B PEabHBIX YCIOBUSIX MPOU3BOJICTRA. 2 o
Ecmu W, 20,4 W, , (W, , , — MUHUMAIbHAS SHEPIUsL 3aXKUTAHUS é /50
cpefbl), TO UCKPY CTATHUECKOTO IeKTPUYECTBA PACCMATPUBAIOT KaK KC- ] 2587
TOYHMK 3aXUTAHUS. 100 “JI
PeanbHy0 OMAcHOCTH IIPEACTABISAET «KOHTAKTHAS» DJICKTPHU3AIAS &7/
JIIOMIEH, paGoTAOIINX C ABVIKYIIIUMUCS AN3IEKTPUYECKAMA MaTepUATAMI. I B T I T I
IIpu CONMPUKOCHOBEHMH YEIOBEKA € 3a3€MJICHHBIM MPEJIMETOM BO3HUKAIOT 4 6 1z 18 2 % 2
HUCKpBI ¢ 3Heprueit or 2,5 gm0 7,5 mIx. 3aBUCUMOCTb SHEPTUH SJICKTPU- Bperms, mun

eCKOTO pa3psiia ¢ Tella YeIoBeKa 1 OT MOTeHLIHAIa 3apJIOB CTATHIECKOTO
SIEKTPUYECTBA TTOKA3aHA HA 4YepT. 4. Yepr. 3
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S 5.1.3. Mexanuuecxue (ghpuxuuonnvie) uckpot (UcKpst om yoapa u mpenus)
§§ PasMmephl UCKD yaapa M TPCHUS, KOTOPBIC TIPENCTABISIOT cOO0M pacKaicH-
S HYIO IO CBEUECHUST YaCTHUKY METa//Ia MJIM KaMHs1, 0ObIYHO He TIpeBHIIaloT 0,5 MM,
8P a MX TeMIepaTypa HaxOOWTCS B IMPEACSiaX TeMIeparyphbl IUIABICHUS MCTalIa.
% Temmnepatypa HcKp, 0OOpa3ylIIMXCS IPU COYLAPCHUM METAUIOB, CIOCOOHBIX
%‘ w2l BCTYNaTh B XUMUYCCKOC B3aMMONEUCTBUE IPYT C APYTOM C BBIIEJICHUCM 3HAYM-
E TEIHHOTO KOJMYECTBA TeIlla, MOXKET MPEBBINIATh TEMIIEPATypy IUIaBICHUS, U
5 TIO3TOMY €€ OTIPEIIEIISIIOT SKCTIEPUMEHTAIBHO UM PACIESTOM.

N w3 KommyecTBo TeILIOTH, OTOIaBaeMOE UCKPOU TTPH OXJIAXICHUHN OT Ha4aJIbHOK
% TEMITEPATypBl #, IO TEMIIEPATYyPBl CAMOBOCIUIAMEHEHWS TODPIOYEH Cpembl 7,
%/D' A BBIYHCIISIOT II0 hopmyiie (84), a BpeMs OCTBIBAHHS T — CICAYIOLIUM 00pa3oM.

R N WV R Ornourenue Temueparyp () BEMUCIIOT 110 hopMyIie

Nomenyuan va venobexe, K§ t—t, (86)

Yepr. 4 Tot—ty

Ihe f, — TeMmneparypa Bosayxa, “C.
Koadduunent temmmootnaun (o)), Br-m—2K—!, Beruncasior no gopmyne

a=188w, (87)
Tac WI/I — CKOPOCTB IT10JIETAa MCKPEI, M-C_l.

CxopocTb UCKPEL (W, ), 0OpasyroLieiicsa Ipy yaape CBOOOIHO MaJalolIero Tejla, BEIYUCIAIOT 10 (hopMyIie

w,=V2gH, (88)
a IIPY yIape O BPALIAIOLIEECs TEIO IO (hopmyne
w,=2mn-n-R, (89)

[IC 7 — YacTOTa BPAILCHUA, ¢ 1;
R — pammyc Bpalltalolerocs Tena, M.
CKOpOCTB TIOTETa HCKp, 06pasyIoLyXxcsl py paboTe ¢ yaapHbIM MHCTPYMCHTOM, IPMHUMAIOT paBHOil 16 M-c—1,

a ¢ BBICEKACMBIX IIPU XOABOE B 0GYBY, MOIOUTOH METAUTMYECKIME HAGOHKAMM WM TBo3mamu, 12 m-c— 1,
Kputepuit bro Bbruucasior no gpopmysie

ad, (90)

rae d, — IMaMeTp UCKDLI, M;
A,; — KO3(PUIMEHT TETUIONPOBOHOCTU METAIIA UCKPBI NPU TEMIIEPATYPE CAMOBOCTUTAMEHEHUS TOPIOYCTO BCIIE-
crea (1), Brm— LKL
Ilo 3HaYeHUIM OTHOCHUTENIFHON M30OBITOYHOM Temrie- g
paTypel @, ¥ KpuTepus B; onpenensaior no rpaduky (4epr. 5) / ﬂ”-/ﬂﬂﬂ

kputepuit Oypee. L4
JIATeIBHOCTh OCTHIBAHMS YACTHIBI MeTamia (T), C, G-
BBIYUCISIIOT 110 (hopMyIIe y 4
iA
F
0 0% 4004 [ B;
‘c:l—-d%Cnp", 1) 0,4/ T of oy qof gt
n
02 _
rae Fy — xkpurepuii @ypee; 7 l l)"//\7 —II
C, — TCILUIOCMKOCTb META/LIa MCKPBI IIPY TCMIICPATYPe TR 5 30 00 5007000
€aMOBOCILIAMEHEHHU S TOPIOYEro BElIECTBA, £
Jx-xkr—L.K—1;
p, — IWIOTHOCTh METala WCKPBl TPU TEMIIEpaType Yepr. 5

CaMOBOCTIIAMEHEHHS TOPIOYETO BEIMIECTBA, KI-M 2.
[lpu HanTMYUKM SKCIEPUMEHTATBHBIX AaHHBIX O MOXMUIAOLICH CIIOCOOHOCTH (HPPUKIUOHHBIX UCKP BBIBOJ 00 MX
OMACHOCTH I aHAIM3UPYEMOIl TOPIOYEH CPEeIbl AOIMYyCKACTCS JIejIaTh 0e3 TTPOBEACHHS PAaCUCTOB.
5.1.4. Omkpoimoe naams u uckpor osucameneti (neuei)
IToxapHast onacHOCTh TUTAMCHM OOYCJIOBJICHA MHTCHCUBHOCTBIO TCIUIOBOTO BO3AEHCTBUS (IUIOTHOCTBIO TEILIO-
BOTO MOTOKA), TUIONIANbI0 BO3NEUCTBUSI, OPUCHTAIIUCH (B3AUMHBIM PACIIONOXEHHUEM ), TIEPHOJUIHOCTBIO U BPEMEHEM
Cro BO3IEHCTBUS HAa roproouure BeilccTBa. [LIOTHOCTHh TEIUIOBOro MOTOKAa AUG(Y3MOHHBIX IUIAMCH (CITMYKH, CBEYH,
ra3oBoit Topenku) coctaBager 18—40 kBT-m—2, a mpemBapUTENHHO TEPeMELIAHHBIX (TASBHBIE JNAMITBI, Ta30BbIC
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ropenku) 60—140 kBr-M—2. B Ta6i1. 6 IpUBeNeHEI TEMIICPATYPHbIE 1 BPEMEHHbIE XAPAKTEPHCTUKI HEKOTOPHIX [UIAMEH
1 MaJOKAJTOPHUITHBIX NCTOTHUKOB TEIIA.
Ta6auma 6

HaumeHoBaHME TOPSIIETO Temmneparypa Bpems HaumMeHOBaHME TOPAIIETO Temmeparypa Bpems
IJTAaMECHHU IDIAaMEHH
BeIllecTBa (U3IENMS) WIN TOPCHUS BELIECTBA (M3/ICNHA) WK ropeHUs
MOXAapOOTIACHOM OTIePAITII (Tnexust M (T7IeHH), MUH | T0XapOOIacHOH olepamun (tnenus um (TNeHus), MUH
b pan Harpera), °C > p P Harpesa), °C >
JlerkoBoOCIIIaMEHSIFOIIIIIE - 800 — I'asoBas pe3ka Metamwia 1350 —
¢Sl M TOPIOYNE XUIKOCTU
JpeBecHa 1 JIECOIIIIO- 1000 — Traerolnass manmpoca 320—410 2—2,5
MaTepUaIbl
IIpupomHble M CXIDKEH- 1200 — Treromast curapeta 420—460 26—30
HBIE Ta3bl
T'asoBast cBapka MeTanna 3150 — Topsimast crimuka 620—640 0,33

OTKpEITOE ILTaMsI OIACHO HE TOJBKO IIPM HEIIOCPEICTBEHHOM KOHTAKTE C TOpIOYel Cpeloii, HO U IIpU ee
obmyueHU. THTEHCMBHOCTD OOy ICHUS (gp), Br-M ™2, BBEIMHCITIOT TI0 GOpMyIe

4
[ 1
_s7e |[Fe)] _[Zm) | 92
gp_ ’ Snpl_ 100 - 100 _I.(Ph‘b’ ( )
e 3,7 — Ko3DPUIMEHT U3IYIeHNSI abCOMOTHOTO YepHOTO Teila, Brm—2K—4;
€, — IPUBENEHHAS CTENEHD YEPHOTHI CUCTEMEL

Snp=[L+i—1J, (93)

8(1) €y

p

IJIe &g, — CTCICHD YCPHOTBI cakena (ripu ropeHun jiepeBa pasHa 0,7, HedTenmpoaykroB 0,85);
€, — CTEIIEHb YEPHOTHI OOIYIAEMOrO BEMIECTBA IIPUHUMAIOT II0 CIIPABOYHON JTUTEPATypeE;
Tq, — teMreparypa dakena mramenu, K;
T, — TeMIlepaTypa ropioyero Berecrsa, K;
P — k03 duImeHT o6IyUeHHOCTH MEXIY U3Iydaroieil 1 o6IydaeMoil TOBePXHOCTIMM.

Kpurnueckue 3HaAUeHUSI MHTEHCUBHOCTH OOIYyUEHUS B 3aBUCUMOCTH OT BPEMCHM OONYICHUS JUIST HEKOTOPHIX
BEIIECTB IIPUBEJACHBI B TabI. 7.

IToxapHast OIaCHOCTh UCKP TIEYHBIX TPYD, KOTEJIbHBIX, TPYO IapOBO30B M TEIIOBO30B, 4 TaKKEe APYTMX MAaIdH,
KOCTPOB B 3HAYUTEIHON CTEIIEHN OIIPEIeIIeTCS X pasMepoM 1 TeMIIEpaTypoil. YCTAHOBIEHO, UTO UCKpPa JIAAMETPOM
2 MM TI0XapooTiacHa, eci uMeeT Temmeparypy 1000 °C, qmametpom 3 MM — 800 °C, muamerpom 5 mm — 600 °C.

Temmoconepkadme n BpeMs OCTBIBAHUSA UCKPBI IO 030IIACHOCTH TeMIIEParyphl BEIYHCISIOT 110 dopMynaM (76
u 91). Ilpu 3T0M AMaMETp UCKPDI IPUHIMAIOT 3 MM, a CKOPOCTb 110JI€Ta UCKPBI (M), M-c~!, BermcsmoT o opMyIe

w,=V05w2+5H, 94

IIe ®, — CKOPOCTb BETpa, Mc—L;

H — BrIcoTa TpyOBI, M.
Taénuma 7

MUHMMAIbHASL HHTCHCHBHOCTb OOJIyIeHIS, BT-M 2, pu
Marepuan MPOMOIKUTENHFHOCTH O0NyJeHUS, MUH
3 5 15
HpeBecuHa (cocHa BIaXHOCTBhIO 12 %) 18800 16900 13900
JIpeBeCHO-CTPYXeYHAs TUINTA IUIOTHOCTBIO 417 kM 3 13900 11900 8300
Topd GpuxkeTHbII 31500 24400 13200
Topd KycKoBoit 16600 14350 9800
X/10MOK-BOIOKHO 11000 9700 7500
CIOUCTBII MIACTHK 21600 19100 15400
CTeKIOILIACTUK 19400 18600 17400
IMepramux 22000 19750 17400
Pesuna 22600 19200 14800
Yronb — 35000 35000
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5.1.5. Haepes gewjecma, omoeavHbix 3108 U HOBEPXHOCHEl MEXHOA0_UYECK020 000pY008aHUst
Temueparypy Harpesa 3J1eKTPOIIPOBO/IA IIPY BOSHUKHOBEHUU IEPETPY3KHU (£, ), *C, BBIUUCIHIOT 110 PopMmyJie

2
T
Iy = th.H + I (t)K.H - th.H.) 4 (95)
TOTL

Ie fg, ; — HOPMATHBHAS TEMIIEPATypa CPEJIBI UTs IPOKIAJKH [POBOJIA, IPHHIMACTCS B COOTBETCTBUM C IPABIIAMU
3IEKTPOOOOPYIOBAaHUS, YIBEPKIACHHBIMU ['ocaHeproHaazopoM, “C;
Id.) — (aKTUIECKNH TOK B IIPOBOJIHUKE, A;
HOPMATHBHAsI TEMIIEpaTypa XUIbI 3IeKTporposoaa, ‘C;
ron — /IOIYCTUMBIH TOK B POBOJHUKE, A.
TemmepaTypa raza Ipy cKaTHi B KOMIIPECCOPE M OTCYTCTBUH eTo oxnaxaeHusd (T, ), K, Berucior o gpopmyie

t

KH

(k- 1/k
T.=T, |5 , (96)

rie 71, — TemIleparypa rasa B Hadaje cxaTusd, K;

P, P, — naBieHue raza B KOHIIE U HAYaje CXATHS, KM ™2
k — mokasatens aguabarsl (paBeH 1,67 u 1,4 COOTBETCTBEHHO [UIS OJHO- U ABYXaTOMHBIX I'd30B).
J111 MHOTOATOMHBIX Ta30B ITOKA3aTeNNb aa1abaThl BRUKCISIIOT 110 opMyie

k= Cp /C,, 97
rie Cp, C, — n306apHas U U30XOPHAs YAeIbHBIE MACCOBBIE TEILIOEMKOCTH La30B, Ixxr— LKL

TemmepaTypy HarpeBa 3JIEKTPUYECKAX KOHTAKTOB IIPU BO3HUKHOBCHWW ITOBBIIICHHBIX TIEPEXOIHBIX COIIPOTHUBR-
neHuit (¢, ), °C, BEMUCIIOT 110 (opMye

P x
= lep * g (1-e3), (98)
The f, — TEMIepaTypa Cpejel, °C,;
T — BpeMms, C;
T, — IIOCTOSIHHAsI BpEMEHHM HAarpeBa KOHTAKTOB, C;
P — srexkTpudeckass MOITHOCTD, BBIAC/ISIONIASICS B KOHTAKTHBIX IIepexoaax, Br;
S — TDTOMIAE TIOBEPXHOCTH TEILIOOOMEHA, M2,
Clogm — o6yt Ko3QPUIUEHT TeIDIOOTIAYH, Brm—2K— L.
o MakCMMAaJIbHOM TeMIlepaTyphl KOHTAKTHI HATPEBAIOTCS 32 BpeMsT

T=5T. 99)

BIEKTPUIECKYI0 MOITHOCTD (P), BBIICISIIONIYIOCS B KOHTAKTHBIX [IEPeX0/1aX, BBMUCIIOT 110 (hopMyte
n (100)
P=1 XU,
i=1
rne I — ToK B cetn, A;
U, — najeHue HaIpsDKeHUs B i-il KOHTAKTHOI I1ape B 3I€KTPUYECKOM KOHTakTe B;
A — KOIUYECTBO KOHTAKTHBIX 11ap B KOHTAKTE.

SHaYeHWS NaJcHNUs HAIIPSDKCHUI HA KOHTAKTHBIX Napax U, UL ieTaneil U3 HEKOTOPBIX MaTepUaIoB IIPUBEICHBI
B Tadi. 8.

Taonuma 8

HaumeHnoBanue

MaTepuaia AmoMyHII [padur Jaryns Menpb Crannb

ATIOMUHAI 0,2
I'pacpur 3,0
Jatyus 0,6
Mens 0,6
Crainb 1,4

2,5
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KoapduiineHT TeruioobMeHa BBIMUCISIIOT B 3aBUCUMOCTH OT TeMIIEPAaTypbl KOHTAKTOB O (opMyIaMm:

3
Oy = 407 Nty — 1, » €Ci £y < 60 °C; (101)
0,0023¢
U= 11,637 %, ecu ;> 60 °C. (102)
HOCTOSIHHYIO BpECMCHHA Harp€Ba KOHTAKTOB BbBIMUCIIIOT IO (bOpMyJIe
Cm (103)
T, =,
£ S Ogy

rne C — yienbHAas MaccoBas TEIUIOEMKOCTh MeTaula KOHTakToB, Jx-kr— . K—1;
m — Macca KOHTaKTOB, KT.
Pacuer f£,; , IPOBOAT B CIEAYIOIICH [OCIEAOBATENLHOCTH. [l 3a1aHHOM TeMIIEPaTyphI #; , BHMMCISIOT Oyg, 1

C, a 3arem 110 Gopmyne (98) BerauCIIIOT 4, . Ecin BeIGpaHHOE 1 BEIMUCIEHHOE 3HAYEHUS £,  OTIMYAIOTCA Golee 4eM
Ha 5 %, TO BBIUUCICHAE HEOOXOUMO TTOBTOPHTH.

Temriepatypy IOMIMIHAKA CKONLXEHHS IIPA OTCYTCTBMU CMa3Ki U NPUHYAUTENBHOTO oxiaxneHus (¢, ), “C,
BBIUHCIISIIOT 110 (hOpMyITIe

T
— _ % q_cTh: 104
byo=lop+ g 'S(l e t); (104)

rae f,, — Temueparypa cpeasl, “C;
a = 0,44fNdn — xo>bPunmeHT MOIMHOCTH, BT;
Jf— KO>(DOPUIMCHT TPEeHUS CKOIBXCHHS;
N — cwuna, neiicTByromas Ha TOIMIMITHUK, KT
d — nuaMmeTp IIWIIa Baja, M;
n — YacTOTa BpAllleHUs Bala, MUH |
S — mromange MOBEPXHOCTU TEILUIOOOMEHA TO/IMUITHUKA ([TOBEPXHOCTD IMOAIIMITHAKA, OMbIBACMasi BO3-
myxoMm), M2
T — BpeMs paboThI MOAITUIIHIKA, C;

T.=——+ — IIOCTOSAHHAs BPCMCHU Harpcsa IIOAINUIIHUKA, C;

m — Macca ITIOOUINITHUKA, KT.

Bpems HarpeBa HOAIIUNHUKA (T), €, IO 3aJaHHON TeMIICpaTyphl BEIMUCIISIOT 10 GOpMyIIe

a
Stye =ty | (105)

a— 0(‘06H_[

[NpakTidecky Ipy T = 3 T, TEMIIEPaTypa IMOANIMITHUKA TOCTATAET MaKCUMAILHOTO 3HAUYEHNSI, BEMUCISIEMOTO 10
dopMmyIe

a
fnax ~ = (106)

max ~ ‘cp + o
00111

B dopmynax (106, 107, 108) xkoadduimeHT TermmoodMeHa Oy BBMUCILTIOT 110 popmysam (101 wm 102).

ITocnenoBaTeIbHOCTh pacdeTa TEMIICPATYPHI IOIIMIIHIKA aHAJOIMYHA pacyeTy TeMIEpaTypbl HarpeBa
KOHTaKTOB.

5.1.6. Haepee sewecme npu camo8o32opaniu

MuHUMaTBHYIO TEMIIEPATYPY CPEObl, IIPM KOTOPOM IIPOMCXOIUT TEIUIOBOE CAMOBO3TOPAHUE, BBUUCIIIOT U3
BBIpaXKeHUS

lgt, = Ap+nplgS, (107)
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10
0,80
G501

:

Yeod

1,00
0,70

-2
’
TVTTT

q

B

S g

~

= 850
550
250

7%
=

3

3,60
2,601
1,00

LI'I'I' —I'I'I

A

2,20
h40
080

TTTTT

W

6,50
030
040

TTTTT
D
<N

HHuimeHeubHarms nobpexdes.

506 £ 7
nf P
73774 S R ]
5 0 15 20 5%
BapsiBoonucnas
KOHUBHITIPR U UA, Yo

min ¥ max A

'
- - - CPCOAHUC 3HAUCHUI

1 — dmanier; 2 — 3aaBIKKA; 3 —
CKpyOephl; 4 — OCYIIMTENIH, 5 —

KOHIEHCATOPHI; 6 — eMKOCTH; 7 —

a BpeMsI HarpeBaHUs BellleCTBa 1O MOMEHTA CAMOBOSTOPAHUSI U3 BBIPAXKEHUS
1g’tC=L(AB—1g ), 108
My (108)

Iie f, — TeMIlepaTypa okpyxarowei cpeasl, °C;
T, — BpeMsl Harpesa, Y;
Ap, A, Ry My — OMITUPUYECKIE KOHCTAHTBI;
S — yIembHas TOBEPXHOCTD Teld, M~ L.

_F (1,1 1 (109)
S_V_2(1+b+h}

rme F — TIONHas HapyXHasl IOBEPXHOCT Tena, M%;
¥ — obbeM Tena, M3;
[, b, h — pasMepsl Tella BAOJh COOTBETCTBYIOIIEN KOOPAMHATHON OCH, M; HAIIpH-
Mep, IS IIPSIMOYTONIBHOTO TTapajuiesienunena: /| — IIWHa, b — IMUpUHa,
h — BBICOTA; 11l LMMHApa: [ = b = Dy h — BbicoTa; JUIs Wapa: [ = b =
=h=D, ur I

52 NHTeHCHBHOCTh OTKAa30B
NOBaHUS, TIPUOOPOB M ammapaTos

34aBUCUMOCTb MHTEHCUBHOCTU ITOBPEXIEHUN OOOPYIOBaHMSI, IPUBOMSIINX K
B3PBIBY, OT B3PBIBOOIIACHOM KOHIICHTPAIIUY IS IIPOU3BOACTBA AMBUHIIA, METAHA,
STWIEHA U aMMHUaKa IIpMBeleHa Ha ueprT. 6.

MHTeHCUBHOCTL OTKA30B Pa3IUNYHbIX 3JIEMEHTOB TEXHOJIOTUIECKHX AIlIIapaToB
M 3AIIUTHBIX YCTPOMCTB OMpeAessIIoT o 1abm. 9, 10.

5I1€eMeHTOB o0b6opy-

TPyOBI
Yepr. 6 Ta6bnuma 9
HNHTEeHCHMBHOCTDH 0TKA3a 3JIeMEHTOB
M HTEeHCUBHOCTD OTKAa30B (%106), g1
HamMenoBanue siaeMeHTa
Hyvoxuwmit Cpennee Bepxuwit
Tpesies 3HAYEHHE npenen
MexanndecKue 3j1eMeHTbI

I'unp3el 0,02 0,045 0,08
JuddepeH1nanb 0,012 1,00 1,58
3axXuMBbI 0,0003 0,0005 0,0009
Konbiia mepeMeHHOTO CeYeHUs 0,045 0,55 3,31
Kopobxu xoneHyaTOro Baja 0,1 0,9 1,8
Kopobku nepenau:

COeIMHUTEIbHBIE 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
MyTsI:

CLIEIUIEHUSI 0,04 0,06 1,1

CKOJTBXEHUST 0,07 0,3 0,94
OrpaHuyuTe; N 0,165 0,35 0,783
OrpaHuuuTeIbHBIE CMEHHBIE KOJbLIA — 0,36 —
IMpoTuBOBECH:

OoJplme 0,13 0,3375 0,545

Majble 0,005 0,0125 0,03
IIpyxuHbI 0,004 0,1125 0,221
ITpusonsr:

CO IIIKMBOM — 0,16 —
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IIpodossicerue maba. 9

MHTeHCHBHOCTS OTKa30B (A-100), w1
HauMeHoBaHMe 37eMEHTA
Hyxamit Cpennee Bepxuwmit
IIpeaci 3HAYCHUC IIpeacia
JIOTIOMHATEILHOTO CEPBOMEXaHM3MA 0,86 12,5 36,6
OOBITHBIX CEPBOMEXaHN3MOB 0,86 12,5 36,6
BoJtee SKOHOMUYIHBIE 0,6 3,3 18,5
MEHEe 0,17 1,8 9,6
IIpuBomHbIe peMHU IIepeaad — 3,6
Tonmumauxu:
IIIAPUKOBEIC 0,02 0,65 2,22
COEJIMHUTETBHBIX My(hT 0,008 0,21 0,42
POJIMKOBBIC 0,2 0,5 1,0
ITaprKOIOAITUITHAKN:
MOIITHEIC 0,072 1,8 3,53
MAaJIOMOIITHBIC 0,035 0,875 1,72
Peccoprr MmamoMoTITHEIS — 0,112 —
Pommku 0,02 0,075 0,1
CoequHEeHUST:
MeXaHNJeCcKe 0,02 0,02 1,96
BpalaroIyecs 6,89 7,50 9,55
THasTHEIC 0,0001 0,004 1,05
CoenmHNTEIbHBIE KOPOOKI 0,28 0,4 0,56
CepBOMEXaHU3MBI 1,1 2,0 3,4
CrepxHu 0,15 0,35 0,62
VYerpotictra CBSI3NU:
HaIpaBIeHHbIE 0,065 1,52 3,21
[IOBOPOTHBIE 0,001 0,025 0,049
rubkue 0,027 0,039 1,348
KECTKUE 0,001 0,025 0,049
POUABTPH MeXaHIIECKIC 0,045 0,3 1,8
IlecTepuu 0,002 0,12 0,98
IIranru mwIyHXepa — 0,68 —
g
¢ Hape3Kou 0,006 0,025 0,1
HAaIMpaBIIONINe 0,65 1,625 2,6
IMapHUpEl YHUBEpCATLHBIC 1,12 2,5 12,0
Mlaccu — 0,921 —
DKCIEeHTPUKNA 0,001 0,002 0,004
TIpyxuHbI 0,09 0,22 0,42
TenmooOMeHHUKN 2,21 15,0 18,6
I'mppaBanyeckne U MHEBMATHYECKHE 3JI€MEHTHI
Juadparmsl 0,1 0,6 0,9
HMcTouHnKT MOIITHOCTY THAPABIMICCKIIC 0,28 6,1 19,3
3aaBIKKIN KJIAIIaHOB 0,112 5,1 44,8
3aBIKKU BO3OYXKICHUST 0,112 0,212 2,29
Krnanansr:
IIIAPUKOBEIC 1,11 4,6 7,7
PBIMAXHBIE 1,87 4,6 7.4
HATPYXCHHBIC 0,112 5,7 18,94
CBEPXCKOPOCTHBIC 1,33 3,4 5,33
0OXOIHBIE 0,16 2,24 8,13
CTOIIOPHEIC 0,112 2,3 4,7
KOHTPOJILHBIC ,24 1,9 2,2
JIpeHAXHbBIC — 0,224 —
HAITOJTHUTSIHLHBIC 0,1 0,112 1,12
TIOIIJIaBKOBBIE 3,6 8,0 11,2
TOPIOYETO 1,24 6,4 37,2
JIaBIeHUIS 0,112 3,6 32,5
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IIpodossicerue maba. 9

MHTeHCHBHOCTS OTKa30B (A-106), w1
HauMeHoBaHME 37eMEHTA
Hyrxamit Cpennee BepxHwmit
IIpeaci 3HAYCHUC IIpeaci
TIepBUIHEIE 0,165 6,3 14,8
JBUTATES — 37,2 —
peryasTopa — 0,56 —
pasrpy30dHEIE: 0,224 5,7 14,1
JIaBIeHUA 0,224 3,92 32,5
TEPMUICCKUE 3,6 8,4 12,3
pe3epByapHbIe 2,70 6,88 10,8
CeJIEKTOPHBIE 3,7 16,0 19,7
PeryJImpoBOYHbBIC 0,67 1,10 2,14
PYIHEIE TIEPEKIIOUAIONIIS 0,112 6,5 10,2
CKOJTB3SIIIE 0,56 1,12 2,28
TOJI3YHKOBEIC — 1,12 —
COJICHOU/IHBIC! 2,27 11,0 19,7
TPEXXOTOBBIC 1,87 4,6 7,41
JeTBIPEXXOIOBBIC 1,81 4,6 7,22
VIMITYJIbCHBIE 2,89 6,9 9,76
TIepeIyCKHbIE 0,26 0,5 2,86
pasrpy30uHEIS 3,41 5,7 15,31
CepBOKITAITaHbI 16,8 30,0 36,0
ManomeTpsr 0,135 1,3 15,0
MoTopEl THAPaBINICCKIIS 1,45 1,8 2,25
Haruerarenm 0,342 2,4 3,57
Hacocpl ¢ MammmmHHBIM IPUIBOAOM 1,12 8,74 31,3
IlopmHn ruapaBnmtecKme 0,08 0,2 0,85
IIpuBoABI ITOCTOSIHHONM CKOPOCTH MTHEBMATHISCKIIC 0,3 2,8 6,2
ITpoxnanku:
IpOOKOBBIC 0,003 0,04 0,077
IPOIUTAHHBIS 0,05 0,137 0,225
u3 ciiaBa «MoHeIb» 0,0022 0,05 0,908
KOJIbIIe00OpasHbIe 0,01 0,02 0,035
¢eHOIOBBIE (ILTACTMACCOBBIEC) 0,01 0,05 0,07
PE3UHOBBIC 0,011 0,02 0,03
Perymsaropsr:
JIaBIICHUS 0,89 4,25 15,98
TUAPaBINICCKIC — 3,55 —
[THEBMATHYCCKHIE 3,55 7.5 15,98
PesepByaprl runpasnmieckme 0,083 0,15 0,27
CunbdhoHBI 0,09 2,287 6,1
CoequHEeHUST
TUAPaBINICCKIIC 0,012 0,03 2,01
THEeBMATHICCKIIC 0,021 0,04 1,15
CoenuHuTENBbHBIE MyQTHI THIPABIAYECKHE — 0,56 —
TpyGompoBoant 0,25 1,1 4,85
Hnmasaper 0,005 0,007 0,81
HunuHApS THEBMATHICCKIIC 0,002 0,004 0,013
Inanrn;:
BBICOKOTO JIABICHMS 0,157 3,93 5,22
ruoKue — 0,067 —
[THEBMATHYECKIIE — 3,66 —
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Taoaxumma 10
W HTEHCHBHOCTD OTKA30B 3AIMMMTHBIX YCTPOHCTB

CpenHee 3HaYeHUe
HanveHoBaHME 2EMEHTA HHTEHCHBHOCTH OTKA30B
0. 108), g1
WHIuKaTOphl B3PHIBOB aBTOMATHYECKUX CUCTeM TtonaBmeHus B3peIBoB (ACIIB) 0,25
Brroxu yupaBreHUSI aBTOMATHYECKHX CUCTEM TOJIABICHUS B3PHIBOB (Ha KAaXKIBIL
KaHai) 0,12
T'uopornymiku I'TI (ACIIB) 0,27
Opocureimn AC (ACIIB) 0,32
Ilnameorcekarenu 11O (ACIIB) 0,39
Ka6emn (ACIIB) 0,047
IIpenoxpaHuTeibHbIE MEMOPAHBI 0,0112
IIPHIIOXEHHUE 4
Cnpasounoe

METO/, OLIEHKM DKOHOMHWYECKOW D®®EKTUBHOCTH CUCTEM
IMOXKAPHOU BE3OITACHOCTH

1. DkoHoMuueckas omMeHka 3P PEeKTUBHOCTH 3aTpaTrT HAa obecHeUYeHUE HNOXAPHOI
f6esomacHOCTH

1.1. BddekTHBHOCTh 3aTpaT Ha oOOeCIeUeHHE IOXAPHOW O€30MaCHOCTA HAPOJHOXO3SIUCTBCHHBIX OOBEKTOB
SIBISIETCST 00A3aTCIBHBIM YCIOBUEM P TeXHUKO-3KOHOMUICCKOM OOOCHOBAHWM MEPOIIPUATHI, HAMIpaBIeHHBIX Ha
TIOBEITIEHIE TIOKAPHON 6e30TIacHOCTH. PacueThl 5KOHOMHIeCKOTO 3d(deKTa MOTYT HCIIONB30BATRCS TIPH OTIpeAeIeHIH
IIeH Ha HAYYHO-TEXHWICCKYI0 MNPOIYKIIMIO ITPOTHBOMNOXAPHOTO Ha3HAUCHWS, a TAKKe AT OOOCHOBAHMS BhIGOpa
MEPOIIPHATHH 110 00eCIIeYeHIIO TOXKApHON 6e30TIaCHOCTH TP (hOPMUPOBAHNN IUIAHOB HAYTHO-HCCICAOBATENBCKUX U
OIIBITHO-KOHCTPYKTOPCKUX paboT, SKOHOMUYECKOTO U COLMANbHOTO pa3BUTHA OOBEKTOB.

DddeKTUBHOCTD 3aTpaT Ha obecIieueHUe TIOXapHOil 6e30IIaCHOCTH OTIpeAeIISIeTCS KaK COIMANbHBIME (OIICHUBACT
COOTBETCTBUE (HaKTUIECKOTO IIOJOXEHUS YCTAHOBICHHOMY COLIMAIbHOMY HOPMATHBY), TaK M SKOHOMWICCKAMH
(OlIeHMBAET HOCTUTAEMBIN SKOHOMUYIECKU YN Pe3yIbTaT) MOKa3aTeISIMHU.

OxkoHoMUuecKul 3 dexT oTpaxkaeT cobol IPEBBIIIEHNE CTOUMOCTHBIX OIIEHOK KOHCYHBIX PE3yAbTaTOB HaJl
COBOKYITHBIMH 3aTpaTaMU PecypcoB (TPYIOBBIX, MATCPUATBHBIX, KAMTUTAIBHBIX U JIP.) 3a PacUeTHBIHA Tieprof. KoHeTHBIM
PE3YABTATOM CO3AHNUS U UCIIONb30BAHUS MEPOIIPUATHIA 110 0beciedye HUIO IOXAapHOii 6e30TMaCHOCTH SIBIACTCS 3HATCHIC
TIpeAOTBPAIIEHHBIX [IOTEPD, KOTOPBIE PACCUUTHIBAIOT MCXO/SI 13 BEPOATHOCTH BO3HUKHOBEHMS ITOXAapa M BO3MOXHBIX
5KOHOMIYECKUX [IOTEPH OT HETO A0 U TOCIE peanu3alliil MePOIPUATUS MO O0eCIeUCHMIO MTOXAPHOH 6¢30IacCHOCTH
Ha oObekTe. YncaeHHOEe 3HaUEHUE 3aTpaT Ha MEPOIIPUSTHS 10 06eCIIeUeHNIO TTOXAPHOI 6¢30IIaCHOCTI OIPEACIACTCA
Ha OCHOBE OYXTaITEpCKOM OTYETHOCTU OOBEKTa 3aIllHTHI.

1.2. 3arpaTsl Ha obeclIeUeHNE ITOXKAPHON 6e30IIaCHOCTH CIIeAyeT CUUTATE 3(DWDEKTUBHBIMHA € COIHANBHOMR TOUKHA
3peHUS, €C/IM OHU OOECTIEYNBAIOT BBIIOTHEHE HOPMATIBA 10 MCKITIOUCHIIO BO3ACCTBIS Ha TIOACH OITacHBIX (haKTOPOR
110Xapa, YCTaHOBJIEHHOTO HACTOSIIIIAM CTaHAapTOM (pasi. 1 u npwiokeHue 2).

1.3. OkoHomuuecknit 3deKT ompemeasercs IO BCEMYy LHKIY pealr3allii MEPONPHUSITHUS 1O 00eCIeUeHUIO
MOXapHOU 0e30IIaCHOCTH 32 PaCUeTHBIN MEPHON BpeMeHH, BKIIOYAIONIIN B ceOs BpeMsI TIPOBEACHNST HAYIHO-ICCIIC-
JIOBATEJIbCKUX U OIBITHO-KOHCTPYKTOPCKUX paboT, OCBOCHME W MMPOM3BOJACTBO SMEMEHTOB CHUCTEM M MEPOIIPUATHIA 110
00eCIIeYeHNIO TTOXapHOK 0e30TIaCHOCTH, 4 TAKXe BpeMsI MCIIOMb30BAHMUS PEe3YILTATOR OCYIICCTBIACHNS MEPOTIPHUSITHS
Ha OXPaHIEMOM OOBEKTE.

3a HavYaJIbHBII Ol PACUETHOTO MIEPNOIa IPUHUMAETCS TO Havada (UHAHCHPOBAHMUS PaboT IO OCYIIECTRICHIIO
MeponpusTha. HadanoM pacueTHOTO Meproaa, Kak MpaBUIo, CIUTACTCS TIePBBINA IO BBEITOJIHCHUS HAYTHO-MCCIEIO-
BATEJIBCKAX M OIBITHO-KOHCTPYKTOPCKMX pabor. KOHEUHEBINM TOJ pacueTHOTO IEprojia OIPeAeHIeTCT MOMEHTOM
3aBEPIICHAS UCIIOJIB30BAHUS PE3YIBTATOB OCYIICCTRICHUS MepOIIpUSITHS. KOHEUHEIN TO MCTIOMB30BAHMST PEe3yIETaTOBR
MEPOIPUSITUS IO OOECIEUECHUI0 II0XApHON 6€30MMacHOCTH ONpeAcsIeTcsT pa3paboTINKOM W COTJIACOBBIBAETCS C
OCHOBHBIM 3aKa3unkoMm (morpeduteneM). [Ipr ero ycTaHOBACHUM IeIeCOOOPA3HO PYKOBOACTBOBATHCS: ILIAHOBBIMU
CPOKAMHU 3aMEHBI 3JIEMEHTOB CUCTEM K MEPOIIPUSITHI 1O O0ecIIeUeHNIO ITOKapHONW 6e30TIaCHOCTH; CPOKAMMY CIY3KOBI
SJIEMEHTOB U CHACTEM IO OOECIICHEHUIO TTOXAPHON 6e30TaCHOCTH (C YUETOM MOPANBbHOTO CTApeHUS), YKa3aHHBIMIU B
nokymeHTanuu Ha HuX (I'OCT, OCT, TV, nactiopt u Ap.); 3KCIePTHOHN OIEHKOHN IpHU OTCYTCTBUN HOPMATHBOB.

1.4. Tlpu npoBeeHUN PacyeTOB SKOHOMUIECKOTO 3(hdeKTa pasHOBpEMEHHBIE 3aTPaThl U PE3YIBTATHI IIPUBOIST-
Co K e/IMTHOMY MOMEHTY BPEMEHU — PacdeTHOMY Toy. B KaduecTBe pacueTHOTO TOa IIPUHUMACTCS TOM, TIPeIIIeCTRYIO-
IMAN HAaYay UCIOIB30BAHUS MEPONPUSTUS IO 0OecIIeUeHU0 TI0KapHO# Ge3omacHocTH. [IpuBeeHe BBITIOIHSIETCS



C. 34 TOCT 12.1.004—91

YMHOXEHHEM 3HAUCHHUIA 3aTpaT M pe3yIbTaToB IIPECIOTBPANIEHHBIX IOTEPh COOTBETCTBYIOIIETO rojla Ha KO3 UIIUCHT
JIUCKOHTUPOBaHWS (Cif), BEIMUCIISIEMBIN 110 (hopMye

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

rie £ — HopMaTWB HNpUBeJcHAS pa3HOBPEMECHHBIX 3aTPaT M pe3ylbTaToB, YUCIEHHO PaBHBIM HOpMATHBY 3(¢(DeKTHB-
HOCTH KallUTAIBbHBIX Biroxenuil (E = E; = 0,1);
,— PacYeTHBINA TOJ;

! — TOj1, 3aTPaThl U PE3yIBTATHl KOTOPOTO MPUBOJIATCS K PACUCTHOMY TOIY.

1.5. B uncino BO3MOXHBIX BAPUAHTOB PCAIM3AIAA MEPOIIPUSITAS 110 00eCIeYeHUI0 HOXApHOM 6e30IacHOCTH
00BEKTa HAa DTalle TEXHUKO-3KOHOMHAYECKOTO OOOCHOBAaHMSI OTOMPAIOTCS Te, KOTOPbIe OTBEYAIOT OrpaHNYeHUSIM
TEXHUYCCKOTO U COIMMATBHOTO Xapakrepa. B uncio paccMaTpuBaeMbIX BApUAHTOB BKITIOYAIOTCSI HAWITYIIIIE, TEXHUKO-
SKOHOMUYECKUE T10KA3aTeId KOTOPBIX MPEBOCXOJAT WJIM COOTBETCTBYIOT JIYYIIMM MHPOBBIM M OT€YeCTBEHHBIM
JioctikeHusiM. [Ipr 5TOM JIOIDKHBI YIATHIBATHCS BO3MOXHOCTH 3aKYIKW TEXHHUKH 3a PyOeXoM, OpraHu3alii coOCT-
BEHHOTO IIPOM3BOJICTBA HA OCHOBE IPUOOPETEHUS JIUIEH3UI, OPraHu3aiul COOCTBEHHOTO TIPOM3BOJICTBA ¢ 3apydOexk-
HBIMHU TTapTHEpaMu. JIydIuM IPU3HAETCS. BAPUAHT MEPOIIPHUSITHS 110 00eCIIeYe HU IO TIOXapHO# 6¢30I1aCHOCTH, KOTOPBIii
uMeeT HarboJbIIee 3SHAUEHE SKOHOMUIEeCKOTo 3(ddekTa 1ub0 1pU YCIOBUU TOXIECTBA MPEAOTBPAITAEMbIX TTOTEPh —
3aTpaThl HAa €ro JOCTHKCHUE MUHUMAIIbHBI.

Ecnu nespio ocynecTBIEHAS. MEPOIIPUSTHSL 110 OOECIIEUEHUIO TTOXAPHOI 6e30MIaCHOCTH SBISICTCS He HEToCpeI-
CTBEHHOE TIPEJOTBPAIlCHUE [10Xapa, a obeclieYeHre JIOCTOBEPHOU MHGbOpMalKi 00 OCHOBHBIX XapaKTepUCTHKAX U
apameTpax ypoBHS OOeCIEUEHHUS TOXAPHON 6€30IIaCHOCTH, KOHTPOJISL 3a COOMI0AeHHEM TIpaBIII TTOXapHOii Ge301mac-
HOCTH, B CIIyJae HEBO3MOXHOCTH OLPEJIENICHAS] BIIMSIHUS IAHHOTO MEPOTIPUSITHS Ha CTOMMOCTHYIO OIIeHKY MpeaoTBpa-
IEHHBIX IIOTEPb, TO IPA CPABHCHUM AIBTEPHATUBHBIX BAPUAHTOB 110 06eCIIeYeHUIO MTOXApHOM 6e30MacHOCTH TyYIINM
NPUHUMAETCS. TOT, 3aTPaThl HA JOCTIKCHNE KOTOPOTO MUHUMATHHEI.

1.6. Dxonomuueckuit addekr 3aTpar Ha obecriedeHrE OXAPHOI 6e30MIaCHOCTH ONPENENETCS IO Pe3yIbTaTaM
SKCIUTyaTallu 3a PacYETHBIA Nepruojl. DKOHOMUYECKU 3¢@deKT 3a pacyeTHBIl Mepruosl He3aBACHMO OT HaIlpaBJIeH-
HOCTH MEPOIPUSTHS 110 0OECHEUEHIIO OXAPHOH Oe3onmacHocTr (pa3paboTKa, MPON3BOACTBO W UCIOIb30BaHIE HOBBIX,
COBEPIICHCTBOBAHUE CYIIECTBYIOIIHX IEMEHTOB CUCTEM M MEPOIIPUSITHIL 110 0OeCTIEUCHIIO MOXAPHOI Ge30IaCHOCTH )
(97, pyb., paccuUTHIBAIOT IO (JOPMYIE

Ir= anT_ 3r (111)
178101
tK tK
Or=% My, 0, =230, (112)
t=t, ®ot=t
rae I — SKOHOMUYECKHN 3(DPEKT peannsaluy MEPOIPHUATUL 110 ODECIIEICHUIO TIOXAapHOH 6€3011aCHOCTH 3a
pacueTHbIl Tiepuoa (T );
ant , anT — CTOMMOCTHAS OIIEHKA IIPEJAOTBPAIICHUS IOTEPh COOTBETCTBEHHO 3a pacueTHBIN nmepuon (1) U B roxy
(#) pacueTHOTO EPUOJIA;
37, 3, — CTOMMOCTHAsI OLIEHKA 3aTPaT Ha PEaIM3allii0 MEPOIIPHUATHS 110 OOECIIEYEHHUIO 1I0XKApHO 5e30I1aCHOCTH
COOTBETCTBEHHO 3a pacueTHbIit iepuos (7) 1 B roay (f) pacyeTHOTO IIepHOIa;
o, o, — KO3(DOUIUEHTHI IPUBEICHUS PASHOBPEMEHHBIX COOTBETCTBEHHO 3aTPaT U IPEAOTBPAIEHHEIX IIOTEPD
v K pacyeTHOMY TO/Y;
t, — Ha4YaIBbHBIN IOJl PACYETHOTO IIEPUOAA;
t, — KOHEYHBIA I/l PACYETHOTO [IEPUOJA,;

t — TeKyIIWii TOJI pacdeTHOTO TIepHOaa.
1.7. 3aTpaThl Ha pealn3alldi0 MEPONPUITHUL IO OOECIIEUEHUIO TOXAPHON 6€30IIaCHOCTH 3a pacUeTHBIN I1epuro
(37), py0., pacCUUTHIBAIOT 110 (hOPMYIIE

37= Zmoxpt 3737 (113)
rme 3 — 3aTpaThl HA NIPOBEJEHNUE HAYTHO-MCCIENOBATENBCKUX U OIIBITHO-KOHCTPYKTOPCKUX paboT, pyo.;

HHO.K.p
37" — 3arpaTbl IPH IPOU3BOACTBE MEPOIPHUATUHA 110 OOECIIEIEHUIO IIOXAPHON 6e3011aCHOCTH, PYD.;

37" — 3arparhl [IPU WCIONLE30BAHUKA MEPOIIPUSTHIA II0 0OECIIEUEHNIO TIOXapHON Ge3omacHocTH (Oe3 yueTa
3arpaT Ha IPUOOPETEHNE CO3/IAHHBIX IEMEHTOB MEPOIIPUSITHILL), pyod.
3aTpaThl TpHA MPOU3BOACTBE (MCIIONB30BAHWM) MEPOIPUITUN 110 OOECIEUEeHUIO ITOXApPHOM Ge30macHOoCTH
(3TH(“)), py0., paccunuThIBAIOT 110 (hopmyite

4 t

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

H

rme 3, — 3HaAYeHUE 3aTpaT BCEX PeCypCcoB B oy,
t
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H,— Texymue U3NEPXKY IIPU IPOM3BOIACTBE (UCIIOIB30BAHUMN) MEPONPUATHH 110 0BeClIeUeHHIO TTOXapHOH Ge3-
OTIACHOCTH B TONy f

K, — eIMHOBpEMEHHEIE 3aTPAThL IIPY IIPOM3BOICTBE (MCIIOIb30BAHIN) MEPOIIPUATHI B IOy 1

JI,— oCTaTO4HAas CTOMMOCTD (JIMKBUIALMOHHOE CAJIBIO0) OCHOBHBIX (D)OHJIOB, BBIOBIBIINX B TOMLY 7.

IIpm oreHKe OCTATOUHON CTOUMOCTU (HOHIOB MOTYT OBITH PACCMOTPEHBI TPU Pa3IMIHBIX CAyTas:

a) cosmaHHBIe paHee GOHIBI, KOTOPHIE BHICBOOOXKIAIOTCS B TOAY 3a HEHAJOOHOCTHIO, MOTYT O KOHIIA CBOETO
CpoKa CIyX0bl 3((EeKTUBHO UCIIOIB30BATHCS TIE-TO B APYTOM MecTe. B 3TOM ciydae B KadecTse JI, CIrelyeT yIUThIBATh
OCTAaTOUHYI0 CTOMMOCTD (hOHMOB;

©) doHABI B KOHIIE PAaCYETHOTO MEepUoia, OTCIYXUBIINE JUIb YACTh CBOETO CPoKa CIYXKObI U 3D DEeKTUBHO
dyHKIIMOHUpYROIKe. B 3ToM ciaydae B Kauectse JI, CIENyeT YUMTBIBATE OCTATOYHYIO CTOMMOCTD (DOHIIOB;

B) (DOHBI, BEICBOOOXICHHEBIE 3a HEHAJIOGHOCTBIO B TOAY 7, KOTOPBIC HUTAE Gojee 1O CBOEMY Ha3HAYEHUIO
UCIIOJIb30BaHbL OBITh He MOTYT. B aTOM citydae B KadecTBe JI, cilelyeT yUUTHIBATD JMKBHUIAIMOHHOE CATBIO.

2. PacueT »KOHOMUUECKUX INOTEPDh OT IMOXapa

2.1. 3HaueHHe IPEIOTBPAIICHHEIX IIOTEPh (an), pY0., OIpeneNsIioT Mo hopMye

o, = I, (115)

tne {1}, II, — sKoHOMPYeCKHe IIOTEPH OT ONHOTO II0XKAapa Ha OXPaHIeMOM OOBEKTe COOTBETCTBEHHO HO U IOCHTE
peanm3aniy MEPOIIPUATUIN IO 06eCIICUSHIIO [TOXapHOM 6¢30IMacHOCTH, pyo.
BxoHomudeckue norepu ([I; u II,) or moxapa Ha o6beKTe 3a rojl MOTYT OBITH ONpefefaeHBl Ha OCHOBAHUH
CTATUCTUYCCKUX JAHHBIX O IIOXKAapax M HUCIIONB30BaHUU pacueTHOTO MeTonaa (pasm. 1, 2, 3).
2.2. TIpu WCIIOTH30BAHUM CTATUCTUYECKUX MAHHBIX SKOHOMMUCCKUE IIOTEPH (Haj), py6., oT j-ro moxapa,
BBIMUCIISIIOT 110 (hOopMyIIe

N
HS]’:'ZI(HH.6JI+Ho.pj+HH.Bj+ Hc.sj)’ (116)
]:
T7e Hsj — BKOHOMMYCCKIE TIOTEPU OT j-TO oXapa, pyb.;

11, 5; — noTepu YacTu HAINOHAIBHOIO GOTATCTBA OT j-I0 0Xapa, pyo.;

Ho.pj — TIOTepH B Pe3yAbTaTe OTBICUEHUS PECYPCOB Ha KOMIICHCAIINIO ITOCHEACTBII j-T0 MmoXapa, pyo.;
HH.Bj — MOTEPU M3-34 HEUCIIONBb30BAHUS BO3MOXHOCTEN BCIIE/ICTBHE j-TO TOXapa, pyo.;
Hmj — COIMATBHO-3KOHOMIYECKNE IIOTEPH OT j-TO IToxXapa, pyo.;

N —xonudecTBO TIOXAPOB 34 rOjl.

2.3. IToTepu YacTW HAITMOHAIBHOTO OOTATCTBA COCTOST M3 MATEPHANBHBIX ICHHOCTCH, YHMUYTOXEHHBIX WIH
TIOBPEXIEHHBIX B pe3yAbTaTe BO3/ICHCTBUAS OIIACHBIX (PAKTOPOB I0Xapa 1 eT0 BTOPUIHBIX TIPOSIBICHMIA, a TAKXKe CPeJCTB
TIOKApOTYIIEHUS.

Tlotepn wacTy HaIMOHATHLHOTO HOraTCTBa OT j-TO [10XKapa (IIH.6].), py0., BBMUCITSIOT 110 hopMyJe

N

HH.6j=_ZI(H¥[.o.¢j + g+ Togit T Roq+ XD+ Y+ T Yp0 ) (117)
j:

tne 7% ¢ — TIOTEPU B PESYIILTATE YHUTOXECHNUS J-M TI0XapOM OCHOBHBIX IIPOM3BOACTBEHHBIX (POHIOB, pyo.;

I TIOTEpU B Pe3y/IbTaTe MOBPEXIEHNUA j-M IIOXapOM OCHOBHEIX ITPOM3BOJCTBCHHBIX (HOHIOB, pyod.;

n —
mo.dj

mny (p; — TOTEPH B PE3YIBTATE YHUITOXEHNS J-M TI0XapOoM OCHOBHBIX HEIIPOU3BOJCTBEHHBIX (GOHIOB, pyb.;
I3, ;— TOTEPU B PE3YILTATE TOBPERACHUS J-M TIOXapOoM OCHOBHBIX HEIIPOM3BOJCTBEHHBIX (GOHIOB, pyb.;
H¥(1\1})uj _ IIOTEPU B PE3YABTATE YHUUTOXKEHUS (TIOBPEKICHIIS) j-M [I0XXApOM TOBAPHO-MAaTePUATbHbIX IEHHOCTEN

(060poTHBIX (DOH/IOB, MATEPUAIBLHBIX PECYPCOB TEKYINETO MOTPeOIeHMS), pyo.;
]]%(rhld)j — TIOTEpU B pe3yiibTaTe YHUUYTOXEHUS (IIOBPEXACHMS) j-M ITOXApOM JTUIYHOTO MMYIIECTBA HaceleHUs,

pyo.;

Iy TIOTEPU B PE3YIBTATE YHUUTOXKEHUS j-M TI0XApOM IIPUPOIHBIX PECypCcoB, pyo.

fip.pj
2.4. Tlotepu B pe3yabraTe OTBIEYECHUSI PECYpPCOB Ha KOMIICHCAITUIO TIOCHIE/CTBHM ITOXapa — IIPUBEICHHBIC
3aTparhl HA BOCCTAHOBUTEIBHEIC PAOOTHI HA 0OBEKTE, HAa KOTOPOM IIPOM3OIIIENT [IOXKap.
ITorepu B pe3yapTaTe OTBICUEHUS PECYPCOB HA KOMIIEHCAITMIO TIOCACICTBIIM j-TO TToXapa (Ho.pj), py0., BBMUC-
JISTIOT 110 (hopMyIIe

N
— [o] II
”oApj—j_Zl(ﬂo.p,-+Uo.p,~), (118)
e [13,; — TOTCPH B PE3Y/IBTATe OTBICICHNS PECYPCOB HA BOCCTAHOBICHIC 00BeKTa TIOCIe j-TO moXapa, pyo.;
gpj — IIOTCPHU B PE3YIILTATE OTBICUCHHUS PECYPCOB HA BOCCTAHOBICHUE IIPUPOIHBIX PECYPCOB, IIOCTPAIaBIINX

OT j-TO TI0Xapa, pyo.
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2.5. TloTepu M3-3a HEHCIIONB30OBAHKUS BO3MOXHOCTEH — JacTh IPUOBLUINA, HEOMOIYYeHHAs OOBEKTOM B pe3yilb-
TaTe €ro TPOCTOS W BHIOBITHS TPYJIOBBIX PECYPCOB M3 MPON3BOJICTBEHHON JICSITEIFHOCTA B PE3YIbTATE 1IOXApa.
IMoTtepu 13-3a HEKCIIONB30BAHUS BO3MOXHOCTE BCIEJICTBHE j-TO Toxapa I1_ ., py6., BEBIMUCIIOT 110 hopmyIe

H.Bf
N
IIH_BJ.:.):I(HH_OJ.+ T, (119)
] =
rie HH_Oj — MOTEpU OT MPOCTOSI OOBEKTA B pe3yiIbTaTe j-ro moxapa, pyo.;
HB_ij — IIOTEPU TIPU BBIOBITHMM TPYJIOBBIX PECYPCOB W3 IIPOM3BOJICTBEHHON JESTEIBHOCTA B Pe3yibTaTe j-ro

noxapa, pyo.
2.6. CounarbHO-3KOHOMAYECCKIE ITOTEPH — 3aTpaThl HAa IIPOBEJICHUEC MEPONPHUSTUI BCAEJICTBUAE THOENA U
TPaBMUPOBaHUS JIIOJICH Ha Moxape.

CounanabHO-3KOHOMUYECKHE MIOTEPU OT j-TO ToXapa (Hc_sj), PYO., BBIMHCISIOT 110 (opMyIIe

N
— T T
Hc.sj_.zl(ﬂc.sj"'nc.sj)’ (120)
] =
rme 117 »j — COLMAIBHO-3KOHOMUMCCKHIC IOTEPM OT TPABMHUPOBAHUSL JIIOJICH HA j-M IOXape, pyo.;
gsj — COIMAIbHO-3KOHOMHUYECKHUE TIOTEPU OT THOENX JHOAECH Ha j-M moxape, pyo.
ConuanrpHO-3KOHOMUYECKUE TIOTEPH OT TPABMMPOBAHUS JIONEH Ha j-M moxape ([I7 j), py0., BEIMUCIISAIOT T10
dopmye
N
T —
c_sj_.ZI(SBj+SH_H_j+SKHj+SCK_H].), (121)

raoe SBj — BBIIUIATHI OCOOUI IO BPEMEHHOK HETPYIOCIIOCOOHOCTH TPAaBMUPOBAHHBIM Ha j-M IOXape JHOAsAM, pyo.;

S8}1.pj — BBIIUIATHI IICHCHI1 JIMIaM, CTABINMM HMHBAIMJIAMY B PE3YJIBTATE j-TO TOXapa, Pyo.;
anj — pacxoasl Ha KIMHAICCKOE JICUCHHE JINL, TPaBMUPOBAHHBIX HA j-M IOXape, pyo.;
Sex.7j — PACXOJIBI HA CAHMTAPHO-KYPOPTHOE JICYCHUE JIAII, TPABMUPOBAHHBIX HA j-M II0Xape, pyo.
ColyanbHO-3KOHOMUYECKHE I0TepU NIpy THOeIu Jnojieii B pesynbrate j-ro noxapa ([175 i py6., BBIYUCIIAIOT
1o opmyie
N
Hg'ajzjfl(Snorj-l-Sn'Kj), (122)

rjie Sy — BBIILIATEL HOCOOUIE Ha IOrpeGeHUe MOTMONIMX B pesy/IbTaTe j-r0 Moxapa JuL, pyo.;

Sii.xj — BBILIATBL ICHCHH [0 CIYYAl0 TMOTEPH KOPMUIIBLIA B PE3YJIBTATe j-TO TMOXapa, pyo.
2.7. Pacuem cocmagasiowux 3KOHOMUMECKUX NOMePb Om RoXcapa
[otepu B pesyisraTe YHUYTOXCHHS j-M [OXAPOM OCHOBHBIX NPOM3BOACTBEHHBIX (GoHAOB (I1} 4 ), PYO.,
BBIMUCIIIIOT 110 hopmyIie
n

Mo0;=215%= Surt 01 (123)
i=

0.0

e S,; — OCTaTo4Has CTONMOCTh OCHOBHBIX (DOHJIOB i-TO BUAa, py6.-en—!;

S,; — CTOMMOCTH MaTepUATbHBIX LIEHHOCTEN i-TO BAJ[A, TOTHBIX /I JATbHEHIIEr0 HCTIONB30BaHMsL, Py6.-enL;
S,; — JMKBAAIIMOHHAS CTOUMOCTb MAaTEPUAILHBIX IIEHHOCTeN i-ro Buaa, py6.-en~!;

1 — KOIMYECTBO BUAOB OCHOBHBIX (DOHIOB, €]I.
2.8. Tlorepy B pe3y/bTaTe MOBPEXACHUS j-M IOXAPOM OCHOBHBIX NPOM3BOACTBEHHBIX (oHIoB ([T, 4), PYO.,
BBIMUCIEIIOT 110 dopMyIe

" K
Hg‘o.tb:'zl[SOiy'm—(Sui"'Sni)]’ (124)
i=

e Y — Ko3bhduimeHT, y4UTHIBAIOLIUI TOBPEXACHAC MAaTEPUAIBHBIX LIEHHOCTEI;
K, — ynenbHBI BeC CTOMMOCTH KOHCTPYKTHUBHBIX JIEMEHTOB B OOILEll CTOMMOCTH MaTepHAIbHBIX IIEHHOCTEH, %.

2.9. IMTorepu B pe3yabTaTe YHUUTOXEHUS U [IOBPEXKIICHUS j-M ITOKAPOM OCHOBHBIX HEITPOM3BOICTBCHHBIX (DOHIOB
BBEIMUCIISIIOT CIICAYIONAM O0pa3oM.

Ecau 1o oCHOBHBIM HENPON3BOACTBCHHBIM (DOHIAM HAYUCIISIOTCS aMOPTHU3ALIMOHHBIC OTUYHUCICHUS, TO IIOTCPH
CTOMMOCTH TIpA MX YHAYTOXEHHUHU BBIYUCIAIOT 1o dopmyne (123), a npu noBpexaeHu — 1o dhopmyite (124).

Ec1 1o 0oCHOBHBIM HEIIPOH3BOACTBEHHBIM (DOHIAM HEe HAYUCIISIOTCS aMOPTH3alIMOHHBIC OTIMCICHUS, TO IOTCPH
CTOMMOCTH BBIYHCILIIOT 110 hopMyiaMm:
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[IPU YHUYTOXECHUN
n
Hﬂ.o.cpj?zl[ Syi— Sy i+ S0 (123)
i=
[IpY TIOBPEXACHUN

n k
I8 06 i=Z [ Sy Tom=(Sui+ Sy, (126)
-

n .
no.gj ; niy 100
rie S, — epBOHAYATbHAS CTOMMOCTb OCHOBHBIX (DOHIOB i-ro Buja, py6.€x. L.
2.10. Tlotepu B pesyiabTaTe YHWYTOXKEHUS (IIOBPEXACHHS) TOBAPHO-MATEPUATBHBIX IEHHOCTER (OBOPOTHBIX
(OHIOB, MaTepUABHBIX PECYPCOB TEKYINErO MOTpeGIeHus) j-M toxapoM (ITYW ) py6., BEMUCIAIOT IO (GopMyme

T.MLIT;
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- — o0IIast CTOMMOCTh TOBAPHO-MAaTepHAIbHBIX LIEHHOCTEH i-TO BUIa HA MOMEHT ITOXapa, pyo.;
IT{.M.HZ. — CTOUMOCTH TOBAPHO-MAaTEePUAIBHBIX LIECHHOCTEN /-TO BHUIIA, OCTABIIMXCA MOCJE IToXapa, pyo.;
?.rp[/[.u ; — CTOUMOCTB ITOBPEX/IEHHbIX TOBAPHO-MATePUATbHBIX IIEHHOCTEN i-TO BUJA C YUETOM WX O0CCIICHUBAHMS,

pyo6.

2.11. Tlotepw, cBg3aHHBIE C YHUYTOXEHHEM ([IOBpeXICHUEM) JIMIHOTO MMYIICCTBA HACEICHMSI j-M IIOXAapOM,
BBIMUCIISIOT CIESAYIONTUM O00pasoM:

110 3aCTPaxOBaHHOMY MMYIIECTBY Ha OCHOBe JaHHBIX OPTaHOB TOCYJapCTBEHHOTO CTPaXOBaHHUS IO pacueTHOI
CyMMe IIOTEPh, MCXOLSI U3 TOCYAAPCTBEHHBIX PO3HUYHBIX IIeH, JCUCTBYIOIMAX Ha MOMCHT ITOXapa, 3a BBIUYETOM
CTOMMOCTH U3HOCA U OCTATKOB, FOMHBIX K JaJbHEIIIEMy HCIIONb30BAHUIO;

IO He3aCTPaXOBaHHOMY MMYIIIECTBY MPH OTCYTCTBUU JOCTOBEPHBIX JAHHBIX MCXOIA U3 CPSIHUX CTATUCTHUCCKIX
TIOTEPh OT I10XKapa.

2.12. Tlotepu B pe3yabTaTe OTBICYEHHUS PECYpCOB HA KOMIICHCAITMIO TIOCIC/ICTBHUI j-TO TTOXapa (Ha BOCCTAHOB-
JIeHNe O0BEKTA 1 IIPUPOIHBIX PECYPCOB MOCIE MoXapa (Ho,pj ), py0., BEMUCISIOT IO (OpMYIIC
m

i=1
e H; — i-€ U3IepXKU P BOCCTAHOBUTENLHEIX paborax, pyo.;
K. — i-¢ eqmHOBpPEeMEHHBIC JIOTTOMHUTEILHbIC BIOXCHHUSI, Pyo.;
E_ — HopmaTtuBHBIH Ko3dhduimeHT 3 HeKTHBHOCTH KAaTUTAJIBHBIX BIOXCHUIA;
m — KOIWYIEeCTBO BUAOB 3aTPaT HA BOCCTAHOBUTCIBHBIC PabOTHI.

2.13. Tlorepu oT 1IpocTOs OOBEKTA B pesyibrare j-ro noxapa (I .. ), py6., BBIMUCIIIOT 110 hopMyIte

.0jf

m
IIH_Oj :.ZI(HS_H_H].+ Hﬂ.nj) , (129)
]:
roe HS.H.H]. — 3apaboTHas IUIaTa W YCIOBHO-TIOCTOSIHHBIC Pacxofbl 3a BpeMsl IpOCTOsl O0BEKTa B pe3yJibTare j-ro
moxapa, pyo.;
HH.Hj — TpUOBLTH, HEAOIOMYICHHAS 3a TIEPUOJ TIPOCTOSI 00bEKTa B pe3ybTaTe j-ro moxapa, pyo.

2.14. TloTepu npu BHIOBITHA TPYIOBBIX PECYPCOB U3 IIPOU3BOICTBEHHOM JICSITCIIBHOCTH B pe3yJbTare j-ro rmnoxapa

(IIB.T.pj ), PYO., PACCUUATHIBAIOT TOJBKO JUISL chepbl MATEPUATBHOTO MTPOU3BOJICTBA 110 (hopMyiie
m
— T T
HB-T-pj _.ZI(H srpjt I B.T.DJ ), (130)
] =
e /1%, ,,; — TOTCPH 1IpH BBIOBITHH TPYIOBBIX PECYPCOB W3 TIPOM3BOJCTBCHHOU NESITEIBHOCTH B PE3YIbTATE MX
TPaBMHUPOBAHUS B IIPOIIECCE j-TO TIoXapa, pyo.;
hxp; — UOTEPUTIDH BBIOBITHH TPYJIOBBIX PECYPCOB U3 IIPOU3BOJICTBEHHOM JICSTETBHOCTHI B Pe3y/IbTaTe UX THben

Ha j-M Hoxape, pyo.
2.15. Tlotepn Tipy BBIOBITHM TPYAOBBIX PECYpPCOB W3 IIPOM3BOACTBCHHON AESTEIBHOCTH B pe3ylbTaTe HX
TpaBMUPOBAHUSA B TIporiecce j-ro noxapa (ITT ), pyO., BBIUUCISIIOT 10 hopMmyIie

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

i=1

rae Ky — Ko3(hOUIMEHT, YIUTHIBAOIIMA IIOTEPIO YACTH HAIIMOHATBHOTO JIOXO/a;

381 — 3apaboTHas UIaTa i-ro paboTHWKa, Py6.-HE L
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T, ;; — UPOIOIKUTENBHOCTD BBIOBITHS 13 IIPOU3BOACTBEHHON A TeIbHOCTH (-0 TPaBMUPOBAHHOIO, HU,
O — KOJUYEeCTBO TPAaBMUPOBAHHBIX YeIL.
2.16. IloTepu IIpu BBIOBITAM TPYIOBBIX PECYPCOB U3 IIPOM3BOICTBEHHON ACITEIBHOCTH B PEe3YAbTATe X THOCTI

Ha j-M noxape ([1 ;T.p j), py0., BEIMUCILIIOT 110 hopMyIIe

X
srpj =% Hi T (132)
rie H, — Jonsd HalMOHAMBHOIO IOXONA, HENONAHHAsS OTHMM pabOTAIONIMM, IO OTPAcIfAM HAPOIHOTO XO3AMCTBa,
pY6.THI
Tp.JI — noTeps pabounx QHel B pe3yibrare TUGEIN OJHOIO paboTaromiero;

X — KOMMYECTBO IIOTHOINMX, Te.

2.17. ConuambHO-3KOHOMUYECKNE TIOTEPU MIPU TPABMUPOBAHUM JIIOJEN 110/ BO3JIEUCTBUEM j-TO IIOXKAPa BKIIO-
YaOT: BEITUTATHI IOCOOUI TI0 BPEMEHHOHN HETPYAOCIIOCOOHOCTH (6€3 yueTa BRIILTATH 110 MHBATUIHOCTH) TIOCTPAIABIITAM
Ha j-M TIoXape (SB]-), py0., BEIMUCISIOT 110 hopMyTIe

GB

_ (133)
SBj__Z I/VBi' TBi’
i=1
rie W,; — 3HaUcHUeE i-TO TT0COGUS 110 BpeMEHHOM HETPYIOCIIOCOOHOCTH, py6..mun—!;
T,; — TIepyoJI BBIILIATHI i-TO TTOCOOMS 110 BPEMEHHON HETPYIOCIIOCOOHOCTH, THH;
0, — KOJIMIEeCTBO TPABMUPOBAHHBIX (6¢3 0QOPMIICHUS HHBAIUIHOCTH), YeIl.
2.18. BoIILIaTH IEHCUN MHBATAAAM, [TOCTPaiaBIINM Ha j-M II0Xape (SHJ-), PYO., BEIUMCIAIOT 10 (opMyJie

Oy

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

wi’

rie Wnﬂ — 3HaYeHWe - TIEHCHY MHBATUAAM /-1 TPYNIIBL py6. tHI;

0,, — KOJIMYEeCTBO TPABMUPOBAHHBIX, [TOIYYUBLIMX HHBATUIHOCTD, YeIL.;
T,; — TEPUOJ BBIILIATHL i-i eHcuy (IIOCobKs) 110 MHBAIUIHOCTH, JHU.
2.19. Pacxojpl Ha KIMHUYECKOE JICUCHHUE TTOCTPA/IABIIMM Ha j-M IoXape (Smj ), py6., BBIYUCIAIOT IO hopMyre

O

Sen =i§1(sn+s6. T,), (135)

rae SH — CpeJHSASI CTOMMOCTD JIOCTABKHU OJIHOTO TOCTPAJIaBIIEro B OOMBHUILY, PYyO.;
Sg — cpeaHue pacxobl GONBHMIIBI HA OJHOTO TOCTPAJAaBILNETo, pyo.HI !;
T5 — neproj| HAXOXAEHUS B OONBHUIE [-TO MTOCTPafABLIETO, THY;
Og — KOIMYECTBO TPABMUPOBAHHBLIX, LIPOINEANINX KINHIYIECKOE JIeYeHnE, Jell.
2.20. Pacxolibl Ha CaHATOPHO-KYPOPTHOE JICUEHHUE TTOCTPAAaBIINX Ha j-M TOXape (SC_K_H].), pyo., BEUUCIISIOT IO
dopmyne
GC
=2(S5
i=1

) + 8. (136)

CK.Ij ncei

e S, ; — CPe/HME PACXOJIbl Ha IIPOE3J B CAHATOPHIA i-ro TIOCTPANaBIIeTO, Pyo.;
S,; — Cpe/lHIE PacXo/bl CAHATOPHUSI Ha i-TO MOCTPaaBILEro, pyo.;
G, — KONMYECTBO TPABMUPOBAHHBIX, IPOIIEAMMX KypC JICICHUS B CAHATOPUHU, Hell.
2.21. ConnanbHO-3KOHOMHAYECKHE MOTEPH MPU THOENU MOACH B pe3y/IbTaTe j-ro MoXapa BKIOYAIOT: BHIUIATEL

MoCcOoOUiA Ha TIOrpebecHMe TTIOTUOIINX HA j-M TIoXape (Snorj ), pyO., BBIUUCIAIOT 1Mo hopMyiie

4
Snorj :lzl Wiorit™ X1 (137)
tae W, — 3HaUYeHHe i-To HOCO6Us Ha orpeGeHne /-if Ipymmsl moru6immx, py6./gen—L;

X; — KOIMIECTBO TOrnOmmx /-ii TpyImsL, €.
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2.22. Beimmarsl IieHCHH 10 CTydaro ITOTEePY KOPMIUIbIA HA j-M IIOXape (SH.KI- ), DPy6., BEIMUCIIIOT 110 dhopMye

X
LK

- (138)
Sl‘I.Kj __21 WH.K il Tn.Ki >
i=
rae Wy — 3HaueHWe i-1 IeHCUH [0 CIYYAo TI0Tepd KOPMILTBIA /-1 TPYIIIIEL, py6..man—!;
Xpxg — KOJIMYECTBO [TOTMOINNX, MMEBINIUX KOrO-IMGO Ha IDKIUBEHUH, YeIl.;
T, x; — TepuoJl BBILIATH IIEHCUH 10 CIIy4aio OTePH KOPMIUIBIIA i-1 CeMbe MOTUOINETO, THU.

3. Pacyer oXuMOgaeMBX 3KOHOMHUUYECKNUX IIOTEPh OT BO3SMOXHOTO IoXapa

ITporHo3 5KOHOMHYECKUX TIOTEPh OT BO3MOXHOTO IIOXapa IIPOM3BONMTCH HA OCHOBE pacyera I1apaMeTpoB
Pa3sBUTUA MOXapa Ha 00BbeKTe (B 3JIaHAM), a TaKKe JaHHBIX 06 3(PEeKTUBHOCTY 3IEMEHTOB U CHCTEM O0eCIIeUeHIs
TOXAapHOU 6€301MacHOCTH.

MaTteMaTrdgeckoe OXXHAAHAC SKOHOMIISCKHX MOTeph oT moxapa (M(I1)) Beuucisior no Gopmyie

M = M(I1, o)+ M1, )+ M(1L,; ), (139)

rae M1, ;) — mMaTeMaTH4eCKOe OXMJIAHUE TIOTEPh OT MOXApa YACTH HAIMOHANLHOTO GOraTCTBa, pyd.-Tomx !,
M(I]O_p) —MaTeMaTHYeCKoe OXUAAHKE IIOTEPD B PE3YJIBTATE OTBIICUCHUS PECYPCOB HA KOMIICHCALIMIO TIOC/IEACTBUI
moxapa, py6.-ron—1;
M1, ) — maremaTiu4ecKoe OXUIaHUE TIOTEPH OT NMPOCTOA 06beKTa, OBYCIOBIEHHOTO MOXapoM, py6.ron ..
3.1. MaremarrdecKoe OXuAaHKE TIOTEPD OT M0Xapa YaCTH HAMOHANBLHOTO Goratcra (M(I1, ¢)) BEIMHCIIOT IO
dopmMmyme

M, 5) = F(CY“R+CP-R)-Op, (140)

rie F, — Iwiomais BO3MOXHOTO MoXapa Ha 06beKTe, M2;
C Y — ynemsHas CTOMMOCTb MATePHATBHBIX LEHHOCTE, py6.M—2%;

R, — noist yHIYTOXEHHDIX MAaTePHAIBHBIX LICHHOCTEH Ha IUIOMA/M [10Xapa Ha OObEKTE;
CP, — YHAC/HbHAS CTOUMOCT PEMOHTHBIX pa6ot, py6..M—2;

R, — jmons oBpeXIeHHBIX MaTepHalbHBIX IEHHOCTEH Ha IJIOIA/K 1I0Xapa Ha 06beKTe;
O, — BEPOSATHOCTb BOHHKHOBEHHUSI [T0Kapa B 0OBEKTE, rox—! (cM. mputoxeHme 3).

3.2. MaremMaTruueckoe OXUIAHME TOTEPh B pe3yabTaTe OTBACUYCHUS PECYpCOB HA KOMIICHCALIMIO IOCICACTBAIA
mnoxapa (M(Ho.p )) BEIMHCISIOT 10 hopMye

ML, ) = F[Hy+E(K3, + K810y (141)

roe I/IyJI — yIleNbHBIE U3ICPKKH TIPH BOCCTAHOBUTENBHBIX paboTax, pyb.-M—2;
K ?,H — yIenbHBIE CAMHOBpPEMEHHEIC BIOXKEHWS B 30aHUE (COOPYXEHHE), pys.- M2

K ?11 — yleNbHBIE ¢IMHOBPEMEHHEIE BIOXEHWSI B 060pyI0BaHHUE, py6. M2,

3.3. Maremarnieckoe OXWIAHWE IMTOTEPh OT OOYCIOBICHHOTO ITOXAPOM IIPOCTOST OOBEKTa (HEIOIIOIYUCHHAS
npubsUb) (M1 ,)) BRIUUCIAIOT 110 hopMyie

MU, ) = an-THp- O, (142)
IIe an — IpUOHUIL OGBEKTA, PYO. IHI 1,
THp — MPOIOKUTEILHOCTD IIPOCTOST OOBEKTA, JHU.

4. MeTon ompeaenedHnsd MAOIMaAnd HoXapa

Hacrosmuit Meton mpenHa3HaueH IS OIPe/IeIeHAS TUTONIAIN TIoXapa, 3HAUYCHUE KOTOPOl HeOOXOMUMO IIpU
pacdeTe TIOTeph OT TTOXapa Ha oobeKkTe. Pacder riomaim noxapa mpoBOJISIT /UTSI TOPIOYHX U JIETKOBOCILIAMEHSFOIIIAXCST
KUAKOCTEH; OHA TIPUHUMAETCS PABHOMN IUIONIAIN PasMeNIeHUsI XXUIKOCTeH WK ILTOIIaIN aBapUiiHOIO pasiuBa.

4.1. Thromanp moxapa npyu ¢cBOGOTHOM TOPEHUHN TREP/IBIX TOPIOUNX U TPYIHOTOPIOUNX MATEPUATIOB BEMUCIAIOT:

JUTSL TIOMEIIeHHH ¢ ofbeMoM V<400 M° 1o dopmyite

F =n (Mt)® <F, (143)

I
e M — nuHelHas CKOPOCTh PACIPOCTPAHEHMSI 110 TTIOBEPXHOCTH MaTepraia MOoXapHOUN Harpy3Ku, M-C_I;
! — TEKYIIee BpeMs, C;
F — momanp, 3aHUMaeMast TTOXapHON HArpy3Koi, M2;
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01 TioMenieHuii ¢ oosemoM ¥ > 400 M3 mo dopmyrne

PR (144)
Fr[:[ 'J-FtiSI

H.C.1IT °
tII.C.H

Te ¢ — BPEMS JOKANM3ALUK 10Xapa, C;
t,cn — TPOJOIDXMTENLHOCTb HAYAILHOM CTANUM moxapa, C.

4.2. MUHMMaITLHYIO IIPOIOJDKUTENLHOCTD HAYaIbHOM CTalUN TI0Kapa B TOMEILEHIHM OTIPENEIIIOT B 3aBICHMOCTH
OT 00beMa TIOMEUICHHSI, BHICOTHI MOMENIEHHsI ¥ KOTMYIECTBA TIPUBEICHHOI MoXapHO# Harpy3ku (4epT. 7, 8).
4.3. KonuyecTBo MpuBENEHHON TOXAPHOIi HArpy3ku (g) BBIYUCIAIOT o (hopmyIie

n (145)
g=2zg,
i=1
Ife g — KOJIMYCCTBO NMPHUBCACHHOW MOXAPHOW HArpy3Ku, COCTOSIIEH U3 i-TO TOPIOYETO W TPYAHOTOPIOYETO MaTe-
puana.
W 48
oy
S wh p
N o
¥ B /7 ~ S
7/ * O/ [
g m L 3 7123
S A0 g
x ]
S o~ 8
& o/ °E"
2 1 I ér
g X
S S
s 5 s
Q. 1Y 1 1 I
= | x | | <0 13 203 340° UMl

r® 2w sw® ww* st sw® rwt
vm?

I— H=3m; 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~;
3—g=200 xr-M—2;
-0-0- H=8 m; 1—g=60 xr-M—2; 2—g=(140—160) xrM—2; 3—g=(210—250) KM ™—2;
4—g-(500—550) kT M2
__ H=48M; g=(169—70) xr-M—2 (H — BBICOTA TIOMELIEHNI1).

Yepr. 7

3HaueHUe (g; ) BRIUUCIAIOT 10 (opmye

_ 0%, (146)
& = 8wi 138"

I g,,; — KOJIMYECTBO TOPIOYEro WK TPYAHOTOPIOYETO i-T0 Marepriana Ha EIMHUILY TUIOLIAIH, KM~ 2;
QP . — Teruiora cropaHus i-ro MaTepuana, M11)1<~Kr—1.

4.4. BBIMUCISIOT NPOO/KUTENBHOCTh HAYAILHOM CTaMK TIOXapa 1o hopMyiam:
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JUTST TIOMeIeHuii ¢ obeMoM F<3-103m3:
1/3
1

eq = 094102 /0 | —— | | (147)

t
H HC.a
ch- wapuz

JUTST TIOMeTeHuii ¢ o6bemMoM V>3-103M3;

1/3
_ 102 sm 0,73 + 0,01g1
tH.C.l‘l - 0’89 10 tl—ch.n v b 2 > (148)
- 0% )
rae ¢ - — MHHUMAIbHas MPOJOIDKUTEIHHOCTD HAYAIBHON CTa/MH IIOXapa, C, ONPCICISIOT B COOTBETCTBUM C
qeprt. 7, 8;
Yep —  CPEMHSS CKOPOCTH IIOTEPH MACCHI IIOXAPHOM HATPY3KHM B HAYANBLHOM CTajlMH II0Xapa, KT - M—2c— ],
BBIMUCITIOT IO (hopMyJie
M I I
Yeop = 5, (149)
z Evi
I€ Y; — CKOPOCTh IIOTEPU MACCHI B HAYAJBHOW CTalMK TI0XKapa i-ro MaTepuana IOXapHOW Harpysku, kr-M—2.¢ L,
or cp — CPE/HSS TEIUIOTA CrOPaHUS noxapHoii Harpysku, MJIx-xkr—!, BermciaioT IO (hopMyIe
¥ ..OP.
Doy = ng—QHl, (150)
’ z Evi

4 — NMHEHHAS CKOPOCTH PACIIPOCTPAHEHMS INIAMEHH, M-C—!.

Joryckaercst B Ka4eCcTBe BEIMYMHBL # 6paTh MAaKCUMAJIbHOE 3HAYCHUE JIJIST COCTARISIONIMX ITOXAPHYIO HATPY3KY
MATEPUATIOB.
3HaYeHUS BEIMIUH Yep > 0P, u ANA OCHOBHBIX TOPIOYMX MATEPUATOB NMPUBEAEHHL B Tab. 11, 12

Taoauma 11
JIuHeliHAA CKOPOCTh pacnpocTpaneHus IIAMEHH MO0 MOBEPXHOCTH MATEPHAIOB

Matepuan JlvneitHag cKOPOCTH
pAacIpocTpaHeHUs IUIAMEHHT
IO TIOBEPXHOCTH ><102, mc!
1. VYraphl TeKCTUILHOTO IIPOM3BOICTBA B Pa3phIXIICHHOM COCTOSHUN 10
2. Kopn 1,7
3. XJIOHOK pasphIXICHHBII 4,2
4. JleH pa3pbIXICHHBII 5,0
5. Xmomox+xkampoH (3:1) 2,8
6. JpeBecuHa B mTabensx IIpu BIaXHoOCTH, %:
8§—12 6,7
16—18 3,8
18—20 2,7
20—30 2,0
6ouee 30 1,7
7. TlogpelieHHbIE BOPCUCTHIE TKAHK 6,7—10
8. TeKCTIIIbHBIC M3IeUs B 3aKPBITOM CKIIafe [IpX 3arpyske 100 kr/m> 0,6
9. Bymara B pyJIOHAX B 3aKpPBITOM CKJIaji¢ 1Ipy 3arpy3ke 140 xr/m? 0,5
10. CuHTeTHuecKuil KaydyK B 3aKPBITOM CKJIaje¢ TIpH 3arpysKe cBbimre 290 Kr/m2 0,7
11. JlepeBsdHHBIC NOKPBITUSI IIEXOB OONBINON ILIOIMAON, IEPEBSIHHBIC CTEHBI,
OTHEJIaHHBIC APEeBECHOBOIOKHUCTBEIMHU ITATAMK 2,8—5,3
12. Tleunble orpaxmarolire KOHCTPYKIIMK ¢ YTeIUIUTeaeM 13 3amBodHoro ITITY 7,5—10
13. ComomeHHBbIe 1 KAMBIIIIUTOBRIE M3OCIINST 6,7
14. Txanwm (xoJcT, Galika, 65135b):
TI0 TOPU3OHTAIN 1,3
B BEPTUKAILHOM HallpaBICHUN 30
B HalpaBIeHUM, HOPMAIBbHOM K IIOBEPXHOCTU TKaHeU, IIpU PacCTOSHUU MEXIY
"HuMmu 0,2 M 4,0
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IIpodoasxcenue maba. 11

Marepuan

JIuHeitHas cKOpocTh
PACIIPOCTPAHCHMS IDIAMEHH TIO
noBepxHocTH X102, M-c™!

15. JIncrosoii IIITY

16. PesuHOTEXHUYECKME U3IEINI B ITAOESIX

17. Cunretnueckoe nokpbitue «Ckopron» npu T = 180 °C

18. TopdorumTel B mrrabeisix

19. Kab6enn AAIIIB1 x 120; AIIBI'®3 x 35+1 x 25; ABBI'3 x 35+1 x 25:

B TOPHA3OHTATHLHOM TOHHEJIC CBEPXY BHHU3 NIPU PACCTOSHUU MEXIY TOTKAMK

0,2 m™m
B TOPU30HTAIHHOM HAIPaBICHAN

B BEPTUKAIIBbHOM TOHHCIIC B TOPU30OHTAIBHOM HAIIPABICHUU IIPHA PACCTOAHUNA

Mexay psaamu 0,2—0,4 m

5,0
1,7—2
0,07
1,7

0,3
0,33
0,083

Taonumma 12

Cpenussi CKOPOCTh BHTOPAHASA H HH3MIAA TEIJIOTA CTOPARHA BEIIECTBA H MATEPHAJIOB

BCH_ISCTBa M MAaTCpHUAIIBI

CKopoCThb IOTEpH Macch x 103,

Husiuas Temnora CropaHus,

KOM 2¢ kK kr—1

BeHsuH 61,7 41 870
ATIeTOH 44,0 28 890
JW3TUIOBEIN CIUPT 60,0 33 500
Benzon 73,3 38 520
Jun3eapHOe TOILTUBO 42,0 48 870
Kepocun 48,3 43 540
Masyr 34,7 39 770
Hedrn 28,3 41 870
DTUIOBBIHA CIIUPT 33,0 27 200
Typ6bunuoe macno (TTI-22) 30,0 41 870
Mzomponmnosenii coupt 31,3 30 145
H3zonenran 10,3 45 220
Tonyon 48,3 41 030
Harpuii MeTammmaeckuii 17,5 10 900
Hpesecuna (6pycku) 13,7 % 39,3 13 800
JlpeBecuHa (Mebelib B XWIBIX U

AIMUHUCTPATUBHBIX 31aHusx 8—10 %) 14,0 13 800
Bymara paspsixircHHAs 8,0 13 400
Bymara (KHUTH, XypHAJIbI) 4,2 13 400
KHury Ha JIepeBSIHHBIX CTEIUIAXAaX 16,7 13 400
KunoruieHka TpuaneTarHas 9,0 18 800
Kap6oimroBbeie U30eIus 9,5 26 900
Kayayk CKC 13,0 43 890
Kayuyk HaTypaIbHBIIT 19,0 44 725
Opranndgeckoe CTEKIO 16,1 27 670
ITomcrupon 14,4 39 000
Pesuna 11,2 33 520
Tekcromur 6,7 20 900
Ienomomayperan 2,8 24 300
BookHO mTareibHoe 6,7 13 800
BomokHO mITAareIbHOe B KAIIAX

40 x 40 x 40 cm 22,5 13 800
TomsTineH 10,3 47 140
TomanponuieH 14,5 45 670
XJromoK B TIokax 190 kr x M3 2,4 16 750
XJIOIIOK pa3phIXICHHBII 21,3 15 700
JleH paspbIXIICHHBIH 21,3 15 700
Xironok+xkanpos (3:1) 12,5 16 200
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IIPHTIOXEHHUE 5
O6szamenvroe

METO/J SKCITIEPUMEHTAJIBHOT'O OIIPEAEIIEHUA BEPOATHOCTH
BO3HUKHOBEHMS ITOZKAPA B (OT) DJIEKTPHYECKHUX U3JEJIUAX

Hacrosmmuit MeTo| pactipocTpaHseTcs Ha 3I€KTPOTeXHUYeCKHe WM3AeNNs, paAlo3JeKTPOHHYIO alnaparypy u
CpelicTBa BBHMUCIHUTSIHPHOW TEXHUKWA (IMCKTPUUCCKUE W3IeNUsI) U YCTAaHABAMBaeT MOPSIOK 3KCIIEPUMEHTAIBHOTO
OIIpe/IeICHNS BEPOSITHOCTH BOZHHKHOBEHMS TI0Xapa B (OT) HUX.

ITapaMeTpsl ¥ YCITOBUS UCIIBITAHWH JUTSI KOHKPETHOTO U3AeMUs TOJIKHBI COAEPKAThCS B HOPMATABHO-TEXHUIEC-
KO JIOKYMEHTAITUHA HA U3JICTIHe.

1. CymnocTth MeTOAA

1.1. Merox pa3paboTaH B COOTBETCTBHH C IIPHIOXCHHUEM 3.

1.2. BepossTHOCTh BO3HHKHOBEHUSI MOXapa B (OT) 3JIEKTPpUYECKOM (To) U3AETUU () ABIAETCS WHTErPaIbHBIM
TIOKA3aTeJIeM, YIUTHIBAIOIINM KaK Ha/JICKHOCTh (MHTCHCHBHOCTD OTKA30B) CAMOTO M3JENMS W ero 3allMTHON alllapa-
TYPHI (TSTUTOBOM W 3ICKTPUICCKOMN ), TAK M BEPOSITHOCTD 3aTOPaHUS (TOCTIDKEHUS KPUTUYECKOM TeMIIepaTyphl) 4YacTAMU
U3, TIOIACPXIBAIOIAMA KOHCTPYKITMOHHBIMIA MaTepralaMi WIM BellleCTBaMKM U MaTepHalaMU, HaXOASAIIIMMUCS
B 30HE €TO PAIMAIIAOHHOTO U3TYydcHUSI TNOO0 B 30HE MMOPAXKCHUS MEKTPOAYTOi WIK pa3eTAIoMNMUCA pacKaTeHHBIMU
(ropsimuMu) JacTIMHA (JACTUIIAMHU) OT W3JIEIHSL.

1.3. HM3nmenne curTacTcs YAOBICTBOPSIOMNM TpeOOBAHUSAM HACTOAIIETO CTAaHAAPTa, €CJIM OHO MPOIIUIO HCIIBITA-
HHE B XapaKTEePHOM TOXapOOIIaCHOM PEXHUME M BEPOSATHOCTh BOBHUKHOBEHHS 110XKapa B HeM (OT HEro) He MPeBBICHIA
10— B rox.

Komrmmexryronue u3nennsa (pe3ucTopsl, KOHACHCATOPHI, TPAaH3UCTOPBI, TpaHCGHOPMATOPHI, KIIEeMMHBIE 3a3KUMBI,
pere U T. JI.) JOTYyCKaloTCA K MPAMEHEHUIO, ¢CIM OHM OTBEYAalOT TpeGOBaHUAM IMOXAPHOIT 0e30MacHOCTH COOTBETCT-
BYIOIINX HOPMATHBHO-TEXHUICCKAX JOKYMCHTOB ¥ JIISI HUX OIpe/ieieHbl MHTEHCUBHOCTH TOXAapOOIAaCHBIX OTKAa30B,
HEeOOXOAMMBIE JITIST OTICHKY BEPOSTHOCTH BO3ZHUKHOBCHUS MMOXApa B KOHEUHOM M3JICITAH.

1.4. XapaxkTepHEII aBapWAHBIA OXApPOOIACHBEIA peXuM (Jajlee — XapaKTCPHBIA ITOXApOOIIaCHBII peXHM)
SIEKTPOTEXHIICCKOTO U3 — DTO TAKOM PeXXUM paboThl, IpH KOTOPOM HAPYIIACTCA COOTBETCTBUE HOMUHATBHBIX
IMapaMeTpOB ¥ HOPMATbHBIX YCIOBUI SKCIIyaTallM W3S WM €0 COCTABHBIX YaCTei, IPUBOAAIINI €To K BBIXOAY
13 CTPOS U CO3MAIONINIA YCIOBHSA BO3HHUKHOBECHUS 3aTOpaHUs.

1.5. XapaxTepHBIf TOXapOOIACHBIN peXXUM YCTaHABIHUBAIOT B X0/ MpPeABAPUTENBHBIX UCIIBITAHUI. OH J0DKeH
OBITh 13 UKCIa Hambolee OMacHbIX B TIOXXAPHOM OTHOIIEHUN PEXMMOB, KOTOPbIe BOBHHKAIOT B SKCIUIyaTalluM W, IO
BO3MOXHOCTH, UMEIOT HanOObIIYI0 BepOSITHOCTb. B naibHefillieM BHIOpaHHBIN MOXAPOONACHBIN peXNM YKa3bIBalOT
B METOAUKE UCIIBITAHUS HA ITTOXAPHYIO OMMAaCHOCTb.

B zaBucuMocTH OT BHWja U HasHAYeHUS W3IeMUs XapaKTepHble HCIbITaTeJbHbIE ITOXApOOIacHbIe PeXKHMBI
CO3/IaI0T IIyTEM:

VBEJIMUEHUSI CIIBI TOKA, MPOTEKAIOIIETO Yepe3 UCCleyeMoe 3JIeKTPUYecKoe U3ere WK ero COCTABHYIO YacTh
(TIOBBIIIEHNE HAIIPSDKEHMS, KOPOTKOE 3aMbIKaHUe, Ieperpyska, AByxdasHoe BKIIOYEHIE 3JEKTPOTEXHUUECKUX YCTPOHCTB
Tpex¢ha3HOTO TOKa, 3aKIMHIUBAHKUE POTOPA WK APYTUX MMOABIKHBIX YacTell MEKTPHUYSCKUX MAlIH U alllapaToB U IIp.);

CHIDKeHUST 3 HeKTHBHOCTH TEIJIOOTBOMA OT HArpeBaeMbIX JMEKTPUUECKHM TOKOM JeTajlell M MOBepXHOCTelt
SIEKTPUICCKIX YCTPOMCTB (3aKPBITHE MOBEPXHOCTEl TOPIOYUMH MaTeprualaMi ¢ MATBIM KO3hDGhUIIMEHTOM TeILIONpO-
BOAHOCTH, OTCYTCTBHE XHMIKOCTH B BOJAOHAJIMBHBIX MpHOOpPaX, BHIKIIOUEHHE BEHTIWIATOPA B 3JMeKTpoKajopudepax u
TEILTO3JIEKTPOBEHTUIISITOPAX, IIOHWXKEHNUE YPOBHS Macila WK APYroi JU3JIeKTPUYECKON XKUIKOCTH B MaCIOHAIIOIHEH -
HBIX YCTAHOBKAX, CHIDKCHUC YPOBHS XHAAKOCTH, UCTIOAb3yeMOii B KauecTBe TEIUIOHOCHUTENS, U Ap.);

YBEIMYEHUS TIEPEXOHOTO COMPOTUBICHUA (3HAUeHHWE MAJeHUST HANPSDKEHUS, BBIACIAIONICICS MOIIHOCTH) B
KOHTAKTHBIX COEAMHCHMSIX WM KOMMYTAIlUOHHBIX DJIEMEHTAX;

HOBBIIICHN KO3h(pHIIeHTa TPSHUSL B ABIKYIIUXCS (BpaIAOIIUXCA) 3/IeMEHTaX (MMUTAIAS OTCYTCTBHSI CMa3Ku,
HM3HOC TIOBEPXHOCTEH | T. 11.);

BO3JICHCTBUS Ha JICTAH 3MCKTPOYCTAHOBOK DICKTPUUYECKUX AYT (pe3Koe MepeHAaNpssKeHWe, OTCYTCTBHE JIyrora-
CHUTETHHBIX PEIIETOK, BBIXOM U3 CTPOSI BJICMEHTOB, IMYHTHPYIOIIUX AYTY, KPYTOBOil OTOHBb KOJIIEKTOPA);

CcOpachIBaHUS PACKAICHHBIX (TOPSIIUX) YACTHIT, 0Opa3yIOIIUXCS IPH aBapUITHBIX PEXHUMAaX B 3JICKTPOYCTAHOBKAX,
Ha TOPIOUHC SAEMEHTHI (YaCTHI] OT OIUIABICHUAS HHUKEIEBBIX 3IeKTPOAOB B JIaMIIaX HAKAIMBAHWS, TACTHI] MCTAJUIOB,
06pasyoIMXcsa TP KOPOTKHAX 3aMBIKAHWSX B 3JICKTPOIIPOBOAKAX, U T. I1.);

PACIIONOXCHUS TOPIOYNX MATEPHATIOB B 30HE PaAMalliOHHOTO HArpeBa, CO3JaBacMOTO 3JICKTPOYCTAHOBKAMM;

TIPOITYCKaHUSI TOKA [0 KOHCTPYKITHSIM M 3JIEMEHTaM, KOTOpble HOPMAJIbHO HE OOTEKAIOTCS TOKOM, HO MOTYT UM
0OTEeKaThCS B aBAPUIHBIX YCIOBUSX;

CO3JIaHrs HEe TIPeIYCMOTPECHHOTO YCIOBUSAMM paboThl, HO BO3MOXHOTO B aBApHMITHOM peXMME HarpeBa 3a cUeT
SEKTPOMATHUTHBIX O,

2. PacueT BepoOATHOCTH BO3HUKHOBEHHS MOXAPA OT JIEKTPUYECKOro H3aeams

2.1. BeposTHOCTh BO3HMKHOBCHWS MOXapa B (OT) 3MEKTPUYECKUX U3IEIUN W YCIOBHUSI MOXApOOe30IMaCHOCTH
(1. 1.3) 3a0ACHIBAIOT CICYIONAM BBHIPAXCHUACM:
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On = Oup Ony Qs 0y <1075, (151)
rae Oy, — BEPOATHOCTb BOSHUKHOBEHUS XapaKTEPHOTO I0XApOOTACHOTO PEXMMA B COCTABHON YacTH MBI
(BozuukHOBeHUS K3, Mmeperpysku, MOBBIIICHUS [IEPEXOIHOTO COTIPOTURICHNS U T. I1.), 1/TOx;

0, , — BEPOSTHOCTb TOTO, YTO 3HAUECHUE XaPAKTEPHOIO BIEKTPOTEXHUYECKOrO Iapamerpa (TOKd, IIEPEXOIHOTO
COIIPOTUBJICHUS U ApP.) JEXKUT B AAAaIIa30HE ITOXAPOOTIACHBIX 3HAYCHMWI;
O, ;, — BEPOATHOCTH HeCcpabaThIBaHUSA anllapara 3aluThl (SMEKTPUYECKOM, TEIIOBOM U T. I1.);
0, — BEPOSTHOCTD JOCTUXKEHUS TOPIOYMM MATEPUAIOM KPUTUYECKOMA TEMIIEpaTyphl WK €r0 BOCILUIAMEHEHIS.
2.2. 3a IOMOXWUTEIBbHBIA KCXOI OIBITA B JJAHHOM CIIydac B 3aBUCHMOCTH OT BUJA 3JIECKTPUYECKOTO H3HEINS
MIPUHUMAIOT: BOCIUIAMEHEHNE, ITOSBICHNE IbIMA, TOCTIXKEHNE KPUTUIECKOTO 3HAYCHUS TEMIIEpaTypsl IIPU HarpeBe U
T. T
2.3. BeposITHOCTH BOBHMKHOBEHUSI XapaKTEPHOTO MOXAPOONACHOTO pexkuMa Oy , OTIPEIENAIOT CTATHCTUIECKH
110 TaHHBIM HUCIIBITATEIbHEIX Ta00paTOpU IPeANIPUATAN-U3TOTOBUTENEN 1 SKCIUTyaTallMOHHBIX CITyXO0.
IIpy Ha/I9IX COOTBETCTBYIOLINX CIIPABOYHBIX NAHHEIX O , MOXET OBITh ONPE/IENIeHa Yepes OBIIYI0 NHTEHCUB-
HOCTb OTKAa30B W3J/ICIHS ¢ BBEACHUEM KO3(DOUIIMEHTA, YIUTHIBAIOIIETO OO ITOXKAPOOIIACHBIX OTKA30B.
2.4. BeposrHocTsb (Q, ;) B 06IIeEM BUIE PaCCUUTBHIBAETCA 1O (popMyIte

Qs = l—e}gf: 1-Pe W—e x"t+Pe xpt, (152)
rae P — BepOSITHOCTH 3arpyGiIeHMs 3aIMTHI (YCTAHABIMBACTCS OOCIEIOBAHUEM WM IIPUHUMAETCS KaK CpeHecTa-
TUCTUYECKOE 3HAUYEHIE, UMEOIIee MeCTO Ha OOBEKTAX, IJIe TIPCUMYIIECTBEHHO UCITONB3YETCS U3JICIICE);
A , — O9KCIUTyaTallMOHHAs WHTEHCHBHOCTH OTKA30B allllapaToB 3alluThl, 1/4;
Ap — pabouast (anmaparHasi) MHTEHCMBHOCT OTKA30B 3aIUTHI (OIIpeesSIeTCsT TI0 TCOPUH HAIEXHOCTH TEXHITIEC -
KUX cructem), 1/d;
A, — MHTEHCUMBHOCTh OTKA30B 3arpy0JIeHHOM 3ammThl, 1/4;
{ — Tekylee BpeMs paGoTHI, M.

JImsl anmapaToB 3aIWTHL, HAXOMAIMMXCSA B 3KCIUTyaTanuu Gomee 1,5—2 meT, mid pacdera (O, ) MOXeT ObITh
HCIIONIH30BaHO YIIPOINICHHOES BRIpaKCHIE:

Qus=hp-t. (153)

2.5. XapakTepHbII II0XapOOIIaCHBIM PEXUM U3IEINS OLIPeAeIISIeTCs SHaUeHIIEM SIEKTPOTEXHUIECKOTO ITapaMeT-
pa, IIpY KOTOPOM BO3MOKHO ITOSIBJIEHNE IIPU3HAKOB €r0 3aropaHus. Hampumep, XxapakTepHBbIiA [I0XApOOIIaCHBIN peXiM
— Kopotkoe 3aMbIKaHUe (K3); xapaKTepHEIN 3IeKTPOTEXHUUECKUN MTapaMeTp 3TOro peXmma — 3HaueHue Toka K3.
3axXuraHue W3ICTIIS BO3MOXHO TOJIBKO B OIIPEACICHHOM Arana3oHe TokoB K3. B obiuem Buje:

Ons = Ny/Ns, (154)

rie N, N, — COOTBETCTBEHHO IMAIla30HBI [I0XXAPOOIACHBIX X BO3MOXHBIX B SKCIUTYaTallMy 3HAYEHUH XapaKTEpHOTO
SIIEKTPOTEXHUIECKOTO IIapaMeTpa.

B cmywae ucmonb3oBaHMSI IS OLICHKU 3aXUTATEIBHONM CIIOCOGHOCTH 3ICKTPOTEXHUYECKUX (HDAKTOPOB HX
SHEPreTUYECKUX XapaKTePUCTUK — SHEPTUM, MOIITHOCTH, IIOTHOCTH TEIUIOBOTO IIOTOKA, TEMIICPATYPhL U T. II. OIIpe-
JIeJISIeTCST BEPOSTHOCTH TOTO, KaK YaCTO WK KaK JO0JITr0 3HaUYeHME COOTBETCTBYIOIIETO SHEPTETUYECKOrO IIapaMeTpa 3a
OTIpe/IeTICHHBIN TIPOMEXKYTOK BpeMEHM (HAIIpUMEp B TeUEHME rofa) OyaeT IPeBhIIIaTh €I0 MITHIMAIBHOE II0KapooIac-
Hoe¢ 3HaueHre. HaxoxneHne MIHUMAIbHBIX I0XapOOTIaCHBIX 3HAUYEHWH IIPOM3BOAUTCS B XO/€E BBIIOIHEHUS SKCIIEPH-
MEHTAJIbHBIX UCCIIEOBAHNI IIpH ompeneneHnn Q.

2.6. BeposTHOCTb Q) TIOJTOXUTEILHOTO MCXOa ONBITA (BOCIIAMEHCHHMSI, TTOSIBICHUS IbIMa WM JTOCTAXCHUS
KPUTHUYIECKOM TEMIIepaTyphl) OIPEACISIETCS IIOCIE IPOBEASHMS TaG0OPaTOPHBIX UCIILITAHUI B YCIOBHSIX PABEHCTBA

QH.p = QH.3 = Yns T L

_3+13m (155)
Con+2

0,

IOe M — YHUCIO OIBITOB C ITOJOXUTEIHHBIM HCXOIOM;

1 — YHICIO OIBITOB.

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

[Tpy ncnonb30BaHUM B Ka4eCTBE KPUTEPUS MTOTOKUTEIHHOTO UCX0/a OIbITA JOCTUXEHIE TOPIOYUM MATEPUATIOM
KPUTUYECKON TeMIlepaTypbl (), onpenesseTcs u3 GOopMyJIbl

0,=1-6;, (156)

tae ©; — 6e3pasMepHbIil apaMeTp, 3HaueHHUe KOTOPOTO BBIOMPAETCS [0 TabIMYHBIM JaHHBIM, B 3aBUCHMOCTU OT
6e3pa3MepHOTo ImapamMeTpa o B pacipeneacHny CThIoeHTa.
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Vi (T~ T,) (157)
o= ,
Y
rme T, — xpuTHudecKas TeMIleparypa HarpeBa roprodero Marepuaia, K;
T, — cpeaHee apudMeTUUECKOE 3HAYEHNE TeMIIepaTyp B UCIIBITAHUSX B Hanboee HarpeToM Mecte usnems, K;

C

g — CpelHee KBaapaTUIeCKOe OTKIIOHEHHE.

B xadecTBe KpUTUYECKON TEMIIEPATYphl, B 3aBUCUMOCTH OT BHIAa W3ICNTUS, YCJIOBHUIl €ro SKCIUTyaTaldd W
BO3MOXHBIX UCTOTHIKOB 3aXUTAHUS, MOXeT OBITh IIPUHATA TeMIlepaTypa, cocTaBisomas 80 % TeMreparypbl BOCILIA-
MEHEHUS N30SIIIOHHOTO (KOHCTPYKTOPCKOTO) MaTepraia.

2.7. JlomyckaeTcss Ipu oupeneneHud (p 3aMEHATh CO3JaHHE XapaKTEPHOTO II0XApPOONACHOTO peXuMa Ha
HCIIOIb30BaHIE CTAHIAPTU30BAHHOTO SKBHUBAIEHTHOTO IO TEIUIOBOMY BO3AEHCTBHIO MCTOYHHKA 3aXKWTAHUS, T. €. C
SKBUBAJICHTHEIMIY TIapaMeTPaMi, XapaKTepU3YIOIIUMU BOCIUIAMEHSIIOIIYIO CIIOCOOHOCTD (MOIIIHOCTD, TUIOINA b, [IEPH-
OMMYHOCTb U BpEMS BO3IEHCTBU).

IIPHIIOXEHHE 6
Cnpasounoe

INPUMEPBI PACYETA

1. PaccudTaTh BepOSTHOCTh BOSHHKHOBEHHSI MOKAPA M B3PHIBA B OTAEACHHH KOMIIPECCHH

1.1. JaHHBEe OJ pacyeTa

OTmeneHre KOMIIPECCUN STHICHA PACIIONOXEHO B OMHO3TAXKHOM IIPOM3BOACTBEHHOM 3MaHIHM PasMepPaMH B IUIAHE
20 x 12 M u BeicoTolt 10 M. CTeHBI 3IaHUA — KUPIUYHbBIE ¢ JIEHTOYHBIM OCTeKJIeHreM. TlepekphiTie — U3 peOpUCTHIX
XeIe300¢TOHHBIX IUIUT. OCBEIIeHNUE Tlexa — 3MEeKTPHUYeCKOe, OTOIUICHHE — HeHTpaibHoe. Llex oGopynoBaH apapuitHOR
BEHTWISIIIEN ¢ KpaTHOCTBIO BO3MyXOO0OMEHA (#), paBHOII BOCHMI.

B noMenieHnn 11exa pa3MelnaeTcs KOMIIPECcop, KOTOPBIi MOBBIIIAET JaBIeHHE MMOCTYIAIIIETO M3 MarucTpaib-
HOTO Tpy6oIIpoBoza STHIeHa ¢ 11-10° 1o 275-10° Tla. JIuaMeTp TpyGOIIPOBOIOB C STUIEHOM paBeH 150 MM, TeMIepaTypa
strreHa gocturaer 130 °C. 3maHue nMeer MOMHUAE3ammUTy Tra b.

HyxHU# KOHIIEHTPAllMOHHEIN Ipefen BocIulaMeHeHust stuneHa (Cy ., . B CMeCH € BO3IyxoM paBeH 2,75 %,
roatomy, B cootBeTctBrn ¢ CHull II—90—81: Hpon3BOACTBO 110 B3PHIBHOM, B3PBIBOIIOXKAPHOI 1 MIOKAPHOI OITACHOCTH
OTHOCUTCS K KaTeropuu A, TO €CTh B IIeX¢ BO3MOXHO BO3HHUKHOBCHMC KakK IIOXapa, TaK M B3pbiBa. [Io ycaoBHsIM
TEXHOJOTHICCKOTO IIPOIeCca BO3ZHMKHOBCHHMC B3PHIBOOIIACHON KOHIICHTpAIM B OOBeMe IMOMEIEHUS BO3MOXHO
TOJBKO B aBAPUIHBIX YCIOBUSIX, IIO3TOMY ITOMEIICHHE 10 KIIacCH(HUKAIIMU B3PHIBOOMACHBIX 30H OTHOCUTCS K KIIACCY
B-1la.

IToxapHast OITACHOCTb OTHCICHUS KOMIIPECCUU CKIIANBIBACTCS M3 ITOXAPHON OMACHOCTH KOMIIPECCOPHO ycTa-
HOBKH W TIOXapHOM OMMacHOCTH IToMeIeHms. [ToXapHas OITacCHOCTh KOMIIpeccopa 00yCIOBIeHa OMaCHOCTHIO BOSHHK-
HOBEHWSI B3PbIBA STIICHOBO3IYIIIHON CMECH BHYTPHU arliiapara.

IToxapHast OITaCHOCTh TOMEIICHMS OOYCIOBICHA OITACHOCTHPIO BOSHMKHOBCHMS IIOXapa B Iiexe, a TaKXe
OITaCHOCTBI0 BO3HUKHOBEHUS B3phIBA STIICHOBO3AYIIHON CMECH B OOBEME IIeXa IIPU BBIXOJE 3TWIEHA M3 Ta30BBIX
KOMMYHUKAIIAA IIPY aBapyu.

1.2. Pacuer

BosHIKHOBeHME B3phIBa B KOMIIpeccope OOYCIOBICHO OTHOBPCMCHHBIM IOSIBACHHEM B IWIMHApPE TOPIOTCTO
rasa, OKHUCINTE/I 1 UCTOYHUKA 3aKUT'aHU .

ITo ycIoBMSIM TeXHOJIOTHICCKOrO IIPOIIecca B IIMIMHIPE KOMIIPECCOPa IIOCTOSTHHO 00paIlaeTCs 3STWIEH, TTO3TOMY
BEPOSITHOCTD IOSIBJICHUSI B KOMIIPECCOPE TOPIOYETO Ta3a paBHA ¢IMHUIIC

OUIB)= Q (IB)=0 (Ap=1.

TMosBnenne okucauTens (BO3Iyxa) B IMIWIMHAPE KOMIIpECCOpPa BO3MOXHO IIpH 3aKJIMHMBAHHUKM BCACHIBAIOIIETO
KJ1araHa. B aToM citydae B IIWIMHIIPE CO3MAETCS pas3psDkeHre, 00yCIaBIMBaoIIee IOACOC BO3AyXa Yepe3 CaIbHUKOBBIE
VILTOTHEeHUS. 15T OTKIIOHEHMST KOMIIpeccopa Py 3aKIMHABAHUHI BCACHIBAIOIIETO KIallaHa UMEETCS CUCTeMA KOHTPOJIS
JIABJICHUS, KOTOPpask OTKIIOUYAeT KoMIIpeccop depe3 10 ¢ mocie 3aKIMHUBAHKS KitartaHa. O6ciIeqoBaHNe TOKa3aIo, 4TO
3a roj Habmonanock 10 caydaeB 3aKIMHUBAHUS KIaTaHOB. TOT/Ia BEPOATHOCTD PAa3TepMETH3alIN KOMIIpECCOpa paBHA

K. m
6 1 10 - 10
0(S)=—2 1 = : =32-10.
Tpi=1 525600 60

AHaMM3MpyeMbIii KOMIIPECCOp B TeUeHKE Toja HaxoawIcs B padodem coctossHur 4000 1, o3ToMy BEPOSITHOCTD

€TO HaXOXJICHUS IO pa3pssKeHUEM paBHA
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1

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

08D =

m
I

pi=1

OTKy,Z[a BEPOATHOCTD II0JICOCA BO3AYyXa B KOMIIPECCOP COCTAaBUT 3HAUCHUEC

0 (b)) = O (87) Qu(S,) = 2,3-1071.3,2.10=6 = 7,4.10~".

TakuM 06pa3oM, BEpOSITHOCTD TIOSIBICHIS B IIIJIMHIPE KOMIIPECCOPA JOCTATOYHOTO KOMMYECTBA OKUCIUTENS B
cooTBeTCTBUU ¢ opmymoil (44) npunoxeHus 3 paBHa

0(0K) = Q(0K)) = Q,(by) = 7,410,
OTKy1a BEPOSITHOCTh 00pa30oBaHUsI TOPIOYEl Cpepl B IMUIMHIPE KOMIIPECCopa B COOTBETCTBIH ¢ thopMytoii (40)
npwroxeHus 3 OyoeTr paBHA

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

MCTOYHMKOM 3aXUTaHWS STIICHOBO3AYIIHOM CMECH B IIIMHApPE KOMIIpeccopa MOTYT OBITh TOJBKO HMCKPBL
MEXaHNYECKOTO IIPONCXOXKICHIS, BOSHUKAIONINE TIPH paspyIlieHIH y3I0B 1 JieTalcii OPIIHEBOT TPyl U3-3a IOTEPU
TIPOYHOCTH MATEePHAIa WM IIPU OCTAOICHUN GONTOBBIX COSAMHEHHUII.

CraTucTudecKe JaHHBIe TOKA3bIBAIOT, YTO 334 aHATU3WpPYEeMbIA IIEPHUOJ BpeMeHHM HAOMIOAaACs OMUH CIy4daii
PaspyIIeHNsI AeTaneil MOPIITHEeBON TPYIIIILI, B pe3yAbTaTe Yero B LIMIMH/IPE KOMIIPECCOpa B TedeHHe 2 MIUH HabIo1aioch
nckpeuue. [103TOMy BepOSITHOCTH ITOSIBIICHWS B IWIMHApPe KoMrpeccopa (PpUKITMOHHBIX HCKP, B COOTBETCTBHAHA C
dopmynamu (42 u 47) mpwioxeHus 3, paBHa

1

_ 1 520 106
T Sase00 2= B8 10

O(TH) = Q(THy) = O () = — =

P

OlleHUM 3HEPTUIO MCKP, BOSHHUKAIOIIHAX IIPH Pa3pylIcHUN JICTaleil MOPIIHEBOM TPYIBI KOMIIpeccopa. 3Had,

YTO CKOPOCTD IBIDKCHHUS 3THX AeTaleil cocrasimger 20 M-c—!, a mx Macca paBHa 10 xr u Gonee, HajiieM SHEPIHIO
coymapenus (E), [Ix, o dhopmyie

E="% 2000,
2
H3zBecTHO, uTO (GPUKIIMOHHBIC HCKPBI TBEPIBIX CTAJEH MIpU 3HEePrusix coyaapeHus ropsyika 1000 Jx mopkuraot
METAHOBOZAYIIIHBIC CMECH ¢ MUHUMAJIBHOI 3Heprueii 3axuranus 0,28 mIx.
MuHuManbHAs SHEPTUSL 3KUTAaHUS 3THICHOBO3MYIITHON cMecH paBHa 0,12 m/Ix, a sHeprusi coy/lapeHUs Tel
sHaunTenbHO mpesbimaer 1000 [k, cienoBareabHO:

Iy =
0 (Bs) = 1.
Torma BepoOSITHOCTD TTOSIBICHUSI B IWIMHAPE KOMIIPpECCOpa UCTOYHHKA 3aXUTAHUS B COOTBETCTBAHU € HOPMYIION
(46) TipuoKeHUS 3 paBHA

O.(H3) = Q(TH) O(B) = 3,810—%.1 = 3,8-10-5.
TakuM 06pa3oM, BEPOSTHOCTh B3PhIBA STHICHORBOZIYIIHON CMECH BHYTPH KOMIIpeccopa OyJieT paBHA
O(BTA) = Q(IC) O (H3) =7,410"7-3,8.10~6 = 2,8.10~ 12,

HabmoneHne 3a TIpOU3BOACTBOM II0KA3a7I0, YTO TPUKIEL 38 TOA (m—3) OTMEYAIach pasrepMeTU3aIis KOMMY-
HUKAIIMA ¢ STWICHOM M a3 BBIXOAWI B 00BeM IoMellieHus. PaccumTaem BpeMsi 0Opa3oBaHUSI B3PHIBOOIACHOMU
KOHIIEHTPAllMK B JOKAILHOM OOJIaKe, 3aHUMamolIeM 5 % obbeMa Iexa.

Pexxym McTeueHMsT 3THICHA U3 TPYOOIIPOBOAA TIPU pasrepMeTH3aIIUY (PIAHIIEBBIX COSAMHEHUN BBITUCISIOT U3
BEIpAKeHUS

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

rae P, — atmocepHoe navnenne, Ila;

Ppa6 — pabouee JaBIICHUE B TPYOOIPOBOAaX ¢ sTwieHoM, [la;

va — KPUTHUICCKOC OTHOHICHUC.
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To ecth ucTedeHNE TTPOUCXOOUT CO 3BYKOBOM CKOPOCTBIO W, PABHOM

848 848
73 Tpa6 = 3,34 ETa 369.

[Mnomane menmn F upu pasrepMeTH3aimy (QIaHIEBOTO COeAWHEHWS TPyOoIpoBoma auamerpoM 150 MM u
TommuHON menn 0,5 MM paBHa

w= 3,34

F=nd&=12-10".
Pacxoj aTiieHa — g 4epes TaKoe OTBEPCTUE OYIET paBeH
g =369 m-c—1.0,00012 M2 = 0,044.

Torna BpeMst 06pa3oBaHUA TOKAIHHOTO B3PBIBOOIACHOTO 06/IaKa, 3aHUMAIOIIEro 5 % o6beMa 1iexa Ipu pabore
BEHTWISIIIAK, OYAET PaBHO

3600 g
1 8 _ CH.K.H.B
£7700 - 2- 3600
3600 0,044 ~
=7g In 0.044 _ 275 80,05 2400 = 0,66.
’ 100 - 2 - 3600

VuureiBast, 9T0 M3 BCEl MAacChl 3TWIEHA, BBINIEANIErO B OOBEM IIOMEINEHHS, TONbKO 70 % Yy4acCTBYIOT B
00pa3oBaHNM JOKAIHFHOTO B3PBIBOOIIACHOTO O6IaKa, BpeMsl 0Opa3oBaHUs 3TOTO 0OIaKa M BpeMSs €r0 CYIeCTBOBAHUS
"L 0,94
0,7 77"

BpeMst ncTeueHMsT STIIEHA IPK UMEBIINX MECTO aBapUsIX 3a aHATU3UPYEMEIH TIeprojl BpeMeHU ObUTO paBHO 4,5,
5 u 3,5 muH. Torma oGIree BpeMsI CYIIIECTBOBAHMSA B3PBIBOOIIACHOIO O0IaKa, 3aHUMAIOIIEro 5 % 00beMa MOMeIIeHMS
1 TIPEJCTARIISIONIETO OTIACHOCTD IIPY B3PBIBE IS IIEIOCTHOCTH CTPOUTEIBHBIX KOHCTPYKIIAHN 1 XXU3HU JIIOIEH, C ydeTOM
paboTHl aBapHUMHOM BEHTWISAIINY OYICT PaBHO

3
_eri =ml[(xyg—-1)+1, =m7y=15.
i=

OCITE YCTPAHEHUsT yTeUKY 3THIEHA GyIeT PaBHO: T, =

OTKyIa BepOSTHOCTh MHOSBICHHS B 0ObeMe TOMEIICHUS JOCTAaTOYHOTO IJI OoOpa3oBaHHSA TOPIOUEH CMECH
KOJMMUECTBA TUICHA paBHA

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

YunTeIBas, 9T0 B 00beMe MIOMEINEHUS IOCTOSTHHO UMEETCSI OKUCIUTENb, TOTY4UM
0,(0K) = Oy (0K)) = Qp(d3) = 1.
Torna BeposTHOCTH 0Opa30BaHMS TOPIOICH CMECH 3THIICHA C BO3AYXOM B 00beMe MOMeIleHUS OyneT paBHa
0,(IC,) = 0 (IB,)Q,(0K) = 3,6-10—>.1 = 3,6.10—>.

OCHOBHBIMH MCTOTHUKAMH 3aKUTAHUS B3PHIBOOTIACHOTO 3TWIEHOBO3IYIITHOTO 00/1aKa B IOMEIIEHUH MOTYT OBITh
SIEKTPOTIPUOOPHI (B CIIyIae WX HECOOTBETCTBUS KaTerOPUHU M TPYIIie B3PHIBOOMACHOI Cpelibl), OTKPBIThIN OTOHb (IpU
TIPOBE/ICHWM OTHEBBIX PpaboT), MCKPHI OT yAapa (IpHU pa3saIMIHbIX PEeMOHTHBIX paboTax) W paspsia aTMocthepHOro
SICKTPAICCTBA.

TToxapHO-TeXHUIICCKAM OOCIICOBAHIEM OTIEIEHHSI KOMIIPECCUH YCTaHOBIEHO, YTO IISITh 3J1eKTPOCBETUIBHUKOB
mapku B3I B pazHoe Bpems B Teqerue 120, 100, 80, 126 u 135 g sKCILTyaTHPOBANKCH ¢ HAPYIIIEHUEM IIEIeBOI 3aIUTHI.

BeposTHOCTD HaXOXICHWS DJICKTPOCBETIVIBHIKOB B HEMCIIPABHOM COCTOSTHUM paBHa

Ks 3 12
0ull) =2 % 1, = g

— .10-2
= = 335600 33600 =7,7 - 107=.

Tak Kak TeMIiepatypa KOIObI SIICKTPOJIaMIIOUKH MolHocThi0 150 Bt paBHa 350 °C, a TeMireparypa caMOBOCILIA-
McHeHMA 3trreHa 540 °C, cieoBare/IbHO, HarpeTas Koja0a He MOXeT ObITh NCTOYHUKOM 3aXWTaHWUS STHICHOBO3IYIII-
HOW CMECH.

YcraHoBiIcHO, UTO 3a aHAXU3UPYEMBIH IepHOl BpPeMEHM B MOMEIIEHHHM 6 pa3 IIPOBOIWINCH I'a30CBapOYHBIC
pabotsr o 6, 8, 10, 4, 3 u 5 4 kaxnasa. [To3ToOMy BepOSITHOCTH ITOSABIEHUS B TTIOMEIIEHMH OTKPBITOTO OTHS Oy/IeT paBHA

6
O (THY = 0.(hy =8 5 ¢ = L4 2160-58. 10,
wET T BT DT 525600 ’
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Tak xak TeMIeparypa IUIAMEHU Ta30BOI TOPEJIKU 1 BpeMsl e¢ JICHCTRUS 3HAYUTEIBHO IIPEBBIIIAI0T TeMIIepaTypy
BOCIUIAMEHCHUS U BpeMsI, HEOOXOIUMOE UTSI 3AKUTAHUS STIICHOBO3IYIITHOM CMeCH, TIOIyd4aeM, ITO

0,8 = 1.

PeMoHTHBIE paGoTH ¢ IPUMEHEHNEM MCKPOOIIACHOTO MHCTPYMEHTA B TIOMEIIEHUN 33 aHANIU3UPYEMBIN TIepHOJ
BPEMCHU HE TIPOBOMMITNCE.

BrrumcnsieM BEpOSITHOCTD MTOSIBJICHUST B TIOMEIIEHNE pa3psiia aTMOCHEPHOTO 3IeKTPUIECTBA.

[ToMeleH1e PACIIONOXEHO B MECTHOCTH € IIPOIOIKUTENBLHOCTBIO TPO30BOI AeATemsHoCTH 50 ¢-ron~!, mosrtomy
n=6 xm2ron—!. Orcrona, B coorseTcTBIH ¢ hopMyIOil (5) IPUIOXEHUS 3 YKCTO YIAPOB MOJHUH B 3IaHUE PABHO

Ny =0 +6H)S+6H) n-10=6=341072

Torma BepOSITHOCTH MPSIMOTO yilapa MOJHUK OyIeT paBHA

-N
0,(ty) = 1—e ™ = 34102,
Brrumcisiem BeposSITHOCTD OTKA3a UCIIPABHON MOJHHUE3AMMTHI THIA b 31aHus KoMIIpeccopHoii 1o dopmyite (52)
TIPWIOKEHUS 3
O0,(t)=1—B=1-095=5" 10-2.

Taxum 06pa30M, BCPOATHOCTD ITIOPAXKCHUA 30aHNUA MOJIHHEM paBHa

HO}KapHO-TCXHI/I‘{eCKI/IM obcetoBaHuEM YCTAaHOBJICHO, 4YTO 3alllMTHOC 3a3¢MIICHUC, MMCIOIICCCA B 3JaHWNA,
HaxoauTCA B UCIIPABHOM COCTOAHHUH, IIO3TOMY

0,(C) =0, Q,(C3) = 0.
Torma
Q(TH) = Q () = 1,7-1073.
VuureiBast mapaMeTpbl MOJTHUH, TTOIYIAM
QH(Blz) =1.
OT1kynma
0,(HA3/TC) = [QH(TH1)+QH(TH4)]QH(B12) = (1,7-1073+5,8-1073)-1 = 7,5:10—3.

Takum 06pazoM, BEPOSITHOCTH B3PHIBA ITUICHOBO3MYITHOM cMeCH B 06beMe TIoMellleHUs OyleT paBHa:
O(BO) = Q(IC)Q(HA3/TC) = 3,6:1075.7,5.10—3 = 2,7-10~7.

PaccuntaeM BepOSITHOCTh BOSHUKHOBCHMS TI0Kapa B MOMEIIeHA KoMipeccopHoil. HaGmtoneHune 3a o6bekToM
TIO3BOMIIIO YCTAHOBUTD, UTO IIPUMEPHO 255 4.ron~! B MOMEICHIH KOMIIPECCOPHOM, B HAPYIUEHIIe IIPaBIUT TIOXAPHOH
6e30ITaCHOCTH, XPaHWINCh Pa3HOOOpa3HbIe TOPIOUNE MaTepHalabl (BETOMIb, JCPEBSIHHBbIE KOHCTPYKIIAH, JAPCBECHBIC
OTXOMBI U T. 11.), HE TIPEIYCMOTPEHHEIE TeXHOMIOTHISCKIAM PETIaMEHTOM.

TToaToMy BepOSITHOCTD TOSIBICHUS B TIOMEIICHIH TOPIOUNX BEIICCTB paBHA

_ K] 1 s,
0,(IB,) = Q,(IB,) = Tpiflri = S3sc5 255 60=26102

OT1Kyna BepOSITHOCTH 0OPa30BaHMUS B TIeXe ITOKApOOIaCHOM Cpebl paBHA

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

s 3a(1)I/IKCI/IpOBaHHI)IX TCIIIOBBIX NCTOUYHNKOB, KOTOPBIC MOT'YT ITOSABUTHCA B LIEXE, ICTOYHNKOM 3aKMTaHUS IJT1
TBEPIABIX I'OPIOUNX BCIIECTB ABJLICTCA TOJIBKO OTKpI)ITI)Ifl OT'OHb 1 pa3psabl aTMOC(I)epHOI‘O SJICKTPHUICCTBA. HOSTOMY
BEPOATHOCTb BOSHUKHOBCHNA B OTACICHUN KOMIIPECCHUU I10XKapa paBHa

0UT0) = QUIC,) 0, (M3/TC) = 2,6:10727,510=3 = 1,9.10—4,

TakuM 06pa3oM, BEpOSITHOCTD TOTO, UTO B OTICICHIN KOMIIPECCHH IIPOM30MAeT B3PHIB MO0 B CaMOM KOMIIpeC-
cope, b0 B o0beMe 11€Xa, COCTABUT 3HAUCHUC

O(BID = 1—[1— QO (BTA)[1— Q(BO)] = 1—(1—2,8-10~12) x (1—2,7-107) = 2,7.10~".

BeposiTHOCTD TOTO, UTO B KOMIIPECCOPHOM BOSHUKHET ITOXap WIM B3pHIB, paBHA:
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QUI3 wmm B3) = Q(BIN+QUIO) = 2,7.10~7+1,9-10~% = 1,9-10—4.

13. 3aknwueHUeE

BepoATHOCTD BOSHUKHOBEHHUS B KOMIIPECCOPHON B3pbIBa paBHA 2,7-10~7 B TON, YTO COOTBETCTBYET OTHOMY
B3pBIBY B T0j1 B 3703704 aHATOTHYHBIX 3/IAHUSX, a4 BEPOSITHOCTh BOBHUKHOBEHHUS B HEM WJIM B3PBIBA, WU [TOXapa paBHA
1,9-10_4 B IO/, T. €. OJVH TOXap WIA B3PBIB B Iof B 5263 aHATOTUYHBIX [TOMEIEHMSIX.

2. PaccudTaTh BepOSTHOCTL BO3HHKHOBeHUA moxapa B pesepsyape PBC-20000 HIIC «tropromm»

21. avwubsle AAI pacdeTa

B KauecTBe IIOXAPOOIIACHOTO OOBEKTA B3AT pesepByap ¢ HedThio ob6beMoM 20000 m3. Pacuer Bemercss mma
HOPMAaNBbHON SKCIUTyaTallud TEXHUICCKH MCIIPAaBHOTO pe3epByapa.

Cpensisa pabouast remmeparypa Hedpru 7= 311 K. HiokHuit 1 BepxHuUil TeMIreparypHsle IIpeeibl BOCIIaMEHE -
Hust Hedit pasubl T, o= 249 K, T, . = 265 K. Komnuecrso o60opoTos pesepsyapa B rof Il s = 24 ron—!. Bpemsa
CYIIECTBOBAHMS TOPIOYEH Cpelbl B Pe3epByape IIPM OTKAdKe 3a OJMH 0OOpOT pesepByapa T,, = 10 ¥ (McKimrodas
JUIATEIBHBIN TTpocToi). Pamuyc pesepByapa PBC = 20000 R = 22,81 M. BricoTa pesepByapa H = 11,9 M. Yucio ynapoB
MomHMIt # = 6 km—2Tog—!. Ha pe3epByape MMeeTcs MOTHUE3AIINTa THIIA B, H03TOMy Bs = 0 95.

Yucito UCKpOOTIACHBIX ONEpaliiii IpyU PydYHOM H3MEPEeHUH YPOBHS N = 1100 1“0)1_1 BepostHoCTh TS
(cxopocts Betpa u<l mcl), 0O, (u<1) = 0,12. Yncno BKIHOYEHUI C-)JIeKTpO?:a,Z[BI/DKeK N, , =40 ron—!. Yucmo uckpo-
OIIACHBIX OIepalvil Ipu MPOBEICHUN TeXOﬁCJIy}KI/IBaHI/IH pesepsyapa N, , = 24 ron— HI/DKHI/II/I U BepXHUN KOHIIEHT-
PAlLOHHBIE TIPEAEIIBL BOCIUIAMEHEHNS HEPTIHBIX apoB C, . = 0 02 % (1o o6vemy), C, ;= 0,1 % (110 0OBEMY).
TIpon3BOUTENIEHOCTE OIIEPAIINY HATOMHeHMS g = 0,56 M3-¢—!. PaGo4as KOHIIEHTpaIHs mapoB B pesepsyape C = 0,4 %
(o obweMy). IIpomomKnUTENEHOCTE BRIOPOCA 6OTATOR CMECH Ty, = 5 1.

22. Pacuer _

Tak kak Ha HedTenpoBomax cpeiHss pabodasd TemiepaTypa XWAKocTH (Hedrtu) T BBIIIE CpeIHEMECIIHON
TeMIIEpaTypsl BO3yXa, TO 32 PACYETHYIO TeMIIEpaTypy ITOBEPXHOCTHOTO CJIOST He(PTH IprHUMaeM 1.

W3 ycnoBus 3agaun BUjHO, uto 1 > T, MO3TOMY TIPU HETIOJBIDXHOM YpOBHE He(TH BEPOSITHOCTH 00pas3o-

B.K.IL.B?
BaHWS TOPIOYEH CMeCH BHYTPH pesepByapa paBHa Hymwo QF (I'C) = 0, a nmpu oTkauke He(TH paBHa

Az T .
0,m(rC) ==t - 20074 102

Taxmm o6pa3zoM, BepOSITHOCTE 0Opa30BaHMsI TOPIOUYEH cpe/ibl BHYTPH pe3cpByapa B TeUCHUE Tofa OyaeT paBHa

2
Q0 =1—T[1-Q,IC) )= QU (IC)+ QT (IC)=2,74- 102
i=1

BoraucimM 4ucio molajaHuit MOJIHMK B pe3epByap no dopmyne (51) npuwroxeHus 3
= QR+6H)*-1,:10~6 = (222,81+6:11,9)%6.1076 = 8,2.102.
Torma BepOATHOCTH TIPSAMOTO yAapa MOJIHWH B pe3epByap B TeUcHWE Toja, BbIMHMCICHHAS 10 (opmyre (49)

MpUIOXEHHUs 3, paBHA

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

BoIuniciuM BepoOSITHOCTh OTKa3a MOJHHUE3AIUTHL B TCUCHHAES Toja TIPY MCIIPaBHOCTH MOJHUEOTBOJA IO hopMyie
(52) npunoxeHus 3.

0,(1) = (1—Be)=1-0,95=5-102.

Takum 06pa3oM, BEPOSTHOCTD IMOPAXEHUSI MOJIHUEH pesepByapa, B COOTBETCTBUU ¢ dopMyitoit (48) nprioxeHus 3,
paBHa

0,(C) = Q1) Q1) = 510727,9-10~2 = 3,9.10—3.

OO6ce1oBaHIEM YCTAaHOBJIEHO, YTO UMEIOIEECS HA pe3epByape 3alUTHOE 3a3eMJICHE HAXOIUTCS B UCIIPABHOM
COCTOSIHHUHU, MO3TOMY BEPOSTHOCTH BTOPHUYHOIO BO3JECHCTBHSI MOJHMM HA PE3EPBYyap M 3aHOCA B HETO BBICOKOTO
noTeHuKana pasHa Hymo O, (C,)) =0n 0, (C3) =0.
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[MostneHre (DPUKITMOHHBIX UCKP B pe3epByape BO3MOXHO TOJNBKO HPU HPOBEAEHHH MCKPOOIACHBIX PYYHBIX
olepaliuii Mpu u3MepeHUH YpoBHA U oT6ope mpobd. [ToaToMy BeposSITHOCTD Q,(TH;) B cootBercTBIM C hopMynami (49)
u (55) npumoxeHUs: 3 paBHa

-N_ .t
Q,(THy) = Q,()QOI) = (1—¢ ' *)- 1,52 1073 =
-1100 -1
=(l-e )-1,52-1073=1,52-1073 .
B stoit dopmyine Q(OIT ) = 1,52-10—3 — BeposSITHOCTD OIINOKH OEepaTOpa, BBIIOTHSIOLIETO OMEPALIi H3Mepe-

HUS YPOBHS.
TakuM 06pa3oM, BepOSITHOCTD MOSIBICHUS B pe3epByape KaKoro-JIn6o TeIUIOBOTO UCTOYHMKA B COOTBETCTBUM C

NpUIOXeHeM 3 paBHA

ITonaras, 4To HEPTHS W BpeMs CYIIIECTBOBAHMS 3THX MCTOYHHUKOB JOCTATOTHEI JUIS BOCILIAMEHEHUST TOPIOYC
cpeabl, T. €. Qp(B) = 1, U3 IpAIOXeHUS 3 MOTYIUM Qp(H3/T C) =5,410—3.

Torma BeposITHOCTh BOSHUKHOBEHHS M0XXapa BHYTPH pe3epByapa B COOTBETCTBUAM ¢ dopmynoii (38) mputoxeHus 3
paBHa

Q,(ITP) = Q(H3/TC)Q,(IC) = 5,41073.2,74.10~2 = 1,5-10—4.

N3 ycnoBus 3afadd ciemyer, 4To pabodas KOHIIEHTPAIMA MapoB B pe3epByape BBIIIC BEPXHETO KOHIICHTpAaId-
OHHOTO Tpefena BOCIUIAMCHCHUS, T. €. B pe3epByape IIPH HEIOABIDKHOM cjloe HedTH HAXOAUTCS HEroprodas cpeia.
IIpu HamomHeHNM pe3epByapa HedTHIO B €T0 OKPECTHOCTH 00pa3yeTcs ropioyast cpefa, BeposTHOCTD BRIOpOCa KOTOpoit
MOXHO BBIYMCIUTH MO dopmyie (42) nipwioxeHus 3

K. n 1
_ N6l Teor 1-24-5 5
Qo_p(BTC) ., =" 3760 - 1,37 - 10~

Bo BpeMs THXOi IIOTOIHI (CKOPOCTh BeTpa MeHble 1 M-c—1) okoso pesepByapa o6pa3yeTcsl B3pEIBOOTIACHAS 30Ha,
BEPOSITHOCTD MOSIBICHMUSI KOTOPOIA paBHA
0o, (IFC) = Q, ,(BI0)Q,(u<1) = 1,37-10720,12 = 1,610,

JuaMerp 3TOi B3pPBIBOOIIACHOI 30HBI PaBeH

g ¢, 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
OmpengennM IHCIO YIAPOB MOJIHIUM BO B3PBIBOOIIACHYIO 30HY
VS = [Dy+6(H,+5)|> 11070 = [59+6(11,9+5)]26.10—6 = 1,5.10—1.

Torna BepoSTHOCTD IIPSIMOTO yaapa MOJHUY B JAHHYIO 30HY pPaBHA

Gor

-N
Oy =1—e ™ = 1-e05=14.10"1.

Tak Kak BepOSATHOCTh OTKA3a MOJTHHUE3AITATHI Qp(tl) = 5.10~2, T0o BEpOSITHOCTB TTOPAXEHUS MOJTHHEN B3PBIBO-
OIIACHOI 30HBI PaBHA

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

-(N,,-N_J)

0, (TH;) = Q(OINQ, ,(f) = 1,521073 [l—e " » =7 ] =
—(1100+24) - 1

=1,52-1073[1-e 1=1,52.1073.

Hapsany ¢ QpUKIIMOHHBIMY HCKPAMKM B OKPECTHOCTSIX pe3epByapa BO3MOXKHO TMOSBICHUE MEKTPUIECCKUX MCKp
3aMBIKAHUS ¥ Pa3MBIKAHMs KOHTAKTOB 3CKTPO3a/IBIKEK. YUWUTBIBAS COOTBETCTBHE UCIIOMHEHUS 3JIEKTPO3ANBIIKEK
KaTeropyuy ¥ TPYIIIE B3PHIBOOIACHON CMECH, BEPOSTHOCTD TTOSIBIECHUS SIEKTPUYECKUAX UCKP BEYUCIUM 110 GopMyaaM
(49) u (54) npwroxeHus 3

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

TakuM 06pa3oM, BEPOATHOCTD ITOSBICHNS OKOJIO pe3epByapa KaKoTo-I100 TEIIOBOTO UCTOYHKKA B COOTBETCTBUAN
¢ TIPIITOXECHUEM 3 COCTABHUT 3HAUCHUC
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Q, (TH) = O, (TH)+Q, (TH)+Q, (TH;) = 7-1073+1.10—8+1,52.10—3 = 8,5.1073.

ITomaras, 4TO HEPTHUS U BpeMSI CYINECTBOBAHUS STUX UCTOYHIKOB TOCTATOYHBI TSI 3aKUTAHUS TOPIOUEH CPe/IbI,
u3 (opmy:nsr (49) mpunoxenus 3 nomyuum npu Qp = 1

0, ,(H3/IC) = 8,5:1073.

Torma BepOATHOCTh BO3HUKHOBEHWS B3pbIBa B OKPECTHOCTAX pPe3epByapa B COOTBETCTBUM ¢ (opmymoit (39)

IIPWIOXEHUS 3 paBHA
0,(BP) = Qo.p(I"C) 0,,(H3/TC) = 1,4.10—4.
OTKyzna BepOsITHOCTh BOSHUKHOBEHUSI B 30HE pe3epByapa TNOO 1moxapa, I100 B3pbIBa COCTABUT 3HAUCHUE
QUIBP) = 1—[1—Q,(TP)|[1—Q,(BP)] = Q,(ITP)+Q(BP) = 2,9-10—*.

23. BaknwueHue

BeposITHOCTH BO3HMKHOBEHUSI B 30HE pe3epByapa IoxXapa WM B3pbIBa cocTaBiseT 2,9-10—4, uro cooTBeTcTBYeET
OIHOMY IIOXapy MWIM B3pBIBY B TOA B MaccuBe u3 3448 pe3epByapoB, paboTaOINMX B YCIOBUSX, aHATOTMYHBIX
pPacueTHOMY.

3. Ompegeantsb BeposaTHOCTb Bo3aeiicTeiusg ODII Ha moneit npu noxkape B IpoeKTHpYeMoii 15-3Takno0il rocTHHHIE
OpH Pa3THYHBIX BAPHAHTAX CHCTEMbI MPOTHBOMOKAPHONM 3AIATHI

31. JaHHBE AJSI pacdyeTa

B 3gaHmu mpenamnonaraeTcs yCTpOUCTBO BEHTWISIIMOHHON CHCTeMBI IpoTHBoABIMHOM 3amuThl (I113) ¢ Beposr-
HOCTBIO 3¢dekTUBHOTO cpabarbiBaHus R; = 0,95 u cucreMsl onosereHust mozaei o noxape (OJIII) ¢ BepoATHOCTBIO
abdexTuBHOrO cpabareBanus R, = 0,95. IIpomoimknTenbHOCTh NPEeOLIBAHUS OTAETBHOTO YeIOBEKa B OOBEKTE B
cpenHeM 18 u.cyr—! HeszaBucuMo oT BpeMeHu roja. CTaTuCTUYECKAsS BEPOSATHOCTh BOSHHKHOBEHHS NOXAPa B AHAJO-
TMYHBIX 00BEKTaX B Tof paBHa 4-10~*. B KauecTBe pacueTHOlN CUTyaIlMy IPUHIMAEM CITydail BOSHHKHOBEHHS Moxkapa
Ha IIEPBOM 3Taxe. DTax 3/aHUS paccMarpuBaeM Kak ofHo nomemenue. IIlupuHa mostaxHoro xopugopa 1,5 M,
PacCTOSTHIE OT HauGojee yIaJeHHOTO ITOMEIICHNST 3TaXa J0 BBIXO/IA B IECTHUYHYIO KiIeTKy 40 M, yepe3 OAMH BBIXOM
3BaKkyupyoTcs 50 4eloBeK, IupuHa Bhxoga 1,2 M. HopMmaruBHY0 BEpOATHOCTH (. NpUHMMaeM paBHOM 1-10—9,
BEPOSTHOCTD PJIB paBHoit 1.1073.

32. Pacuer

OlIeHKY YpOBHSI 0€30TIaCHOCTH OIIPEACISIeM UL IOACH, HAXOMATIHXCS Ha 15-M 3Taxe TOCTHHUIB (Hanbosee
yIaTeHHOM OT BBRIXOJa B Oe3omacHyr 30HY) npu Hammuum cucteM I[IJI3 u OJITI. Tak kak 3maHue oGOpyIOBaHO

BEHTWIAIMOHHON cucteMoid IT/13, ero jecTHUYHbIE KIIETKH CYUTaeM He3aJbIMIIeMbIMUI. BeposTHOCTh O, BHIMUCITEM
o dopmyne (33) npuroxeHus 2

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

VunrteiBast, UTO OTACIHHBIA Y€JI0OBeK HAXOAUTCS B TOCTUHUIIE 18 4, TO BEpOSITHOCTD €ro IIPUCYTCTBUSL B 3MaHUN

N 18
TpY NOXape TPUHAMACM PaBHOH OTHOLICHUIO > = 0,75. C y4eToM 5TOro OKOHYATEIBHOC 3HAYCHHUC OyJEeT paBHO

0,75-10~%, uro MeHbITIE 0,". Ycnosue GopMyIIBL (2) NPWIOXKEHUSA 2 BBITONHACTCS, IIO3TOMY 0€30IIaCHOCTD JIOZCH B
3MAHAM HA CIy4aii BO3HMKHOBCHHUS IOXapa obecredyeHa. PaccMOTpMM BapMaHT KOMIIOHOBKHM HPOTHBOIIOXAPHOM
3amuTel 6e3 cucreMbl onoBemeHus. [Ipyu 3ToM BpeMs GIOKMPOBaHMS 3BAaKyallMOHHBIX IIYTEH Ty, Ha STaXe HOXapa
TNPUHAMACM PaBHBIM 1 MHH B COOTBETCTBUH € TpeOOBAaHUSIMU CTPOUTEIHHBIX HOPM M IIPaBIJI IIPOCKTUPOBAHIS 3MaHIIA
" coopyXeHmiA. PacueTHOe BpeMs 3BaKyallli t,, ONpeAeIeHHOE B COOTBETCTBIHU C TEMH X¢ HOpMaMH, paBHO 0,47 MuH.
Bpems Havana 3BaKyalvu T, , IPUHUMAEM PaBHBIM 2 MUH. BeposATHOCTS 3Bakyanuu P, | JUIst 5TaXa I10Xapa BEMUCITSIEM
no dopmyne (5) NpWIOXEHUS 2

1-0,47
P3.11 = 2

BepositHOCTB (, BeriUCIsIEM 110 GopMyIle (3) NPWIOXKEHUA 2
0, = 0,0004{1—(1—(1—0,265)(1—0,001))}(1—0,95) = 146-10—7.

INockonbky Q> Q.F, To ycnoBre 6e30MacHOCTU UL JIOAei Mo dopMyre (2) IPUIOXEHMS 2 Ha STaXe IoXapa
He OTBedaeT TpedyeMoMy |, CIIeJIOBATeIbHO, B pACCMaTPpHUBaeMOM OOBEKTE HE BBITIONHSIETCS IIPU OTCYTCTBUW CHCTEMBI
OITIOBCIICHUA.

4. OnpenenuTb KATErOPHIO M KAACC B3PbIBOONACHO# 30HbI MOMELICHNS, B KOTOPOM Pa3MemaeTcs TEXHOIOraIe CKMii
nponece ¢ UCNoJAb30BAHAEM ANECTOHA

41. JaHHBE JOIa19 pacuyeTa

A1eTOH HaxomuTcd B allllapaTe ¢ MaKCUMaJbHBIM OOBEMOM 3amonHeHus V,;, pasHbmM 0,07 M3, U B ICHTPE
NOMEIIEHU Hal ypoBHEM nona. JlnuHa L; HamopHoro u o6Boisilero TpybomnposonoB auamerpoM d 0,05 M paBHa
cooTBercTBeHHO 3 1 10 M. ITpousBoauTeTbHOCTh ¢ Hacoca 0,01 M3 MuH—!. OTKIIOUEHHE HACOCA ABTOMATHYECKOE.

=0,265.
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O6mpem V), momemenus cocrasaser 10000 M3 (48 x 24 x 8,7). OCHOBHBIE CTPOUTENbLHBIE KOHCTPYKIIUY 3I4HUS KEIE30-
OCTOHHEIC, U IPEACIBHO JOIIYCTUMBIN IPUPOCT JABICHUS A P,uor[ IS HUX cocTapisteT 25 kI1a. KpaTHocTh A aBapuitHoit
BEHTWISIIY paBHa 10 71,
CKOpOCTh BO3JIYIIHOTO IIOTOKA # B ITIOMEIIEHWM IpH paboTe aBapuiiHOM BeHTwrsuuu pasHa 1,0 mc—l.
TeMIrepaTypa alleTOHA paBHa TeMIIEpAType BO3Iyxa u cocraBiaser 293 K. ITnoTHOCTS p aretoHa 792 KT-M ™2,
42. Pacuer
OO6BeM aIleTOHa, M>, BBILIEAIIETO U3 TPYOOIPOBOIOB, COCTABISET
_ nd? 3,14 . 0,052
VTp = q1:+TL1 =0,01- 2+T
TJe T — BpeMsI aBTOMATUUECKOTO OTKIIOUEHMSI Hacoca, paBHOE 2 MUH.

O6beM TIOCTYIIUBIIETO ALETOHA, M2, B IIOMEIEHIE

- 13 = 0,046,

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

ITomans pasnyuBa aleToHA IIPUHIMAaeM paBHO 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, 0Opa3yIOMMXCs [IPY aBAPUIHOM pasMBe pPaBHA
M, = 1,44.10-3.116.3600 = 601,3.

Ce0BaTENbHO, IPUHIMAEM, YTO BECh PA3IMBILNIACS alIETOH, KT, 3a BpeMsI aBapuilHOM cuTyanuu, papHoe 3600 c,
UCTIAPUTCS B 0OBEM IIOMEIICHNS, T. €.
my = 0,116 - 792 = 91,9.

CrexroMeTpUdecKasi KOHIICHTpaIlHs ITapoB alleToHa Ipy 3 = 4 paBHA

100
o= Ti484.4 184 4" 4,91 (o oowBeMmy).

KOHLICHTpaLII/IiI HAaCBIMEHHBIX IIaPOB IIOJIy4aeTC s paBHOfI
c, = 100 %% = 24,22 (o 0BBeMy).

Otnomenue C,/(1,9-C,)>1, cnenoBaTenbHo, NpuHUMaeM Z = 0,3.
CBOGOIHEIN 00BEM ITOMEIIECHIS, M3

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

91900

= m= 550 = 0,153.

KosddunueHT morydaercs paBHBIM

K =100,153+1 = 2,53.
MaxkcuMansHO BO3MOXHAS Macca ancToHa, Kr

= 254918000 2,414 2,53
max 800 - 100 - 0,3

=249.8.

IMockompky m (91,9 xr)<m,,. (249,8 KT), To IOMeIIEHNE B LIEJIOM OTHOCHTCS K HEB3PBIBOIIOKAPOOIIACHBIM.

PaccrostHus X, ¢ 5 Yixmp ¥ Zy g np COCTABISIIOT [IPH 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 | 1,27.2,59Y"
Z, s = 0,35368,7 (3800 In 201 ] =0,42,
91,9 - 100

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

]: 2,59 (o obvemy).
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43. 3aKkNT0OUYEeHHUEC

Takum o006pa3oM, B3pPHIBOOE3OTIACHBIE PACCTOSIHUS COCTABISIIOT COOTBETCTBEHHO I 2 J .
N T\ 480 R

R>785 M u Zg>3 M. —C 7

BspriBoonacHas 30Ha ¢ pasMepamul Rg<7,85 M 1 Z;<3 M OTHOCUTCS K Kaaccy B-la. ~ 1
CxeMaTH4ecKl B3pBIBOOTIACHAS 30HA M300paxeHa Ha uepT. 9. o L

5. OunpenennTs KATETOPHIO MPOU3BOACTBA, B KOTOPOM HAXOIMTCHA YYACTOK 00padoTKH = ‘_)-lh
3epHA M IMKJIOH IS OHpeIeeHns 3ePHOBOM ObLIM B CACTEME BEHTHIALMA

5. JaHHBe O1aXg9 pacuerTa g

Macca 3epHOBO MbLIM, CKAIUIMBAIOIUEHCS B LIMKIOHE, m,, cocTtaBimserT 20000 r. &
[Tpon3BOIUTEIBHOCTD IIMKIOHA ¢ 110 TIBUTH cocTaBmster 100 rmuH—!. BpeMst T aBToMaTHdec-

KOTO OTKIIIOYEHUSI IIUKJIOHA p He Gojee 2 MuH. CBOGOIHBIN OOBEM IOMEIUEHUsI V,, paBeH

10000 m3. OcrambHble MCXONHBIe JaHHbIE: m, = 500T; By =1; B, = 0,6; n= 14; =0,6;  7_ nomemenmue; 2— an-
K=1K,=1K =1, Q=16700 kIxkr—!; T, = 300 K; Cp = 1,0 klIxxr—; T = Tapar; 3 — B3PHIBOOIIAC-
=300 K; C, = 1,0 kllxkr—!; p, = 1,29 koM™ P, = 25 k[Ta; Py = 101 kIla; Z= 1,0. Hast 30Ha
5.2 ﬁ acuerT
Macca OTIOXUBIICHCS BT K MOMEHTY OUepeaHOlt yOOpKHU, I, COCTABUT Yepr. 9
_ 500 1-(1-0,6)14 .
mo.n-—1+1_0’6[14 1 0’6+—0,6 ] 1=3146.

PacueTHast Macca TIBUTH, T, YIaCTBYIOIIEH B 00pa3oBaHMM B3PEIBOOIIACHOM CMECH, paBHa

my = m, o K, ;+(my+g ) K =23346.

MakcumMansHO BO3MOXHYIO0 Maccy roplo‘{eﬁ IIbLIN, KT, BBIYNCJIACM TIO q)OpMyJIe
— A‘Pnon' TO' CppB' Vc
max PO 0Z

m 2 =574

53.3axknwueHune

3HaueHMe My, HE TIPCBBIIIAET Myp,y, CENOBATENBHO, TIOMCILIECHHE HE OTHOCHTCS K B3PBIBOIIOXAPOOTIACHBIM.

6. PaccuntaTh BEpPOSATHOCTh BO3HUKHOBEHHSA MOKAPA OT EMKOCTHOrO myckoperymupyomero annapata (ITPA) nna
JIOMUHECHeHTHIX jJaMn Ha W =40 Bru U= 220 B

6.1. JlaHHBIE U pacyeTa IMpUBEIeHBI B Tabm. 13.

B pesyibraTe MCIBITAHUIA MOIYYEHO:

Ta6numma 13

Temmeparypa 0007109KH B HAH0O0JIE€ HATPETOM MECTE MpHU paboTe B aHOMAJIbHBIX pexumax, K

. y PexuM ¢ KOPOTKO3aMKHYTHIM AnuTenbHblit MYCKOBO# pexHM
ITapameTp JUTUTEIIbHBIN IIyCKOBOI PeXUM KOHICHCATOPOM € KOPOTKO3aMKHYTHIM
KOHJICHCATOPOM
T 375 380 430
o 6,80 5,16 7,38

62. Pacuer

Pacuetr Bo3HuUKHOBeHUs moxapa ot IIPA BegeM mo mpuioxeHuwo 5, ITPA sBIgeTcsi COCTaBHOI 4YacCThIO
W3eIUs ¢ HATMYMeM BOKPYT HETO TOPIOYEro MaTepuana (KOMIayHI, KieMMHas KOJIOAKA); MIpOH3BeIeHIE BEPOSIT-
Hoctelt Q(JIP) x Q(H3) obosHaumM vepe3 ((a;); TOra U3 MPUTOKEHUA 5 MOXHO 3alicaTh

k
0= 0B)| 2 0G@) (T,

rie (, — HOPMATHBHAsA BEPOATHOCTh BOSHMKHOBEHU TIOXapa MPpY BOCIZIAMEHEHIH allapara, paBHast 10-6;

Q(B) — BepOSITHOCTH BOCIUIAMCHEHUS allllapaTa WK BBIOpoca K3 HEro IUIaMEHH IIPU TeMIlepaType IOBEPXHOCTH
IIPA (B Hamboee HArpeTOM MECTE), paBHOM WJIN IIPEBBIIIAIOIIEH KPUTUYECKYIO;

Q(a;) — BEpOATHOCTH PabOTHI anmapara B i-M (II0XapOOMIACHOM) PEXUME;

Q(T)) — BepOATHOCTb IOCTHXEHHS IIOBEPXHOCTDIO aliapara (B Haubojiee HarpeTOM MeCTe) KPUTHIECKOH (I1oXKapo-
OIIaCHOIi) TeMITepaTyphI, KOTOpas paBHa TeMIIEpaType BOCIUIaMEHEHH (CaMOBOCILIAMEHEHUS) N30 IAIIIOH-
HOTO MaTepuaia;

k — 9MCII0 MOXApOONACHBIX AHOMATBHBIX PEXUMOB PabOTHI, XapaKTepHOE TSI KOHKpeTHOTo ucnoaHeHus ITPA.
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JIi1s olieHKY IT0XapHO# OIMACHOCTH IIPOBOJIAM UCIIBITAHHUE Ha jiecsiTh obpasiax [TPA. 3a remneparypy B HauboJtee
HArpeTOM MeCTe IMPUHUMAcM cpejlHee aprudMeTHICCKOe 3HAUCHUE TEMIICPATYP B UCITBITAHUSIX

10

Beposraocts (Q(T))) seraucisiem 1o dopmyne (156) npunoxeHus 5

AT;) =1-6;,
e © ;— ©Oe3pasMEpHBIl TapaMeTp, 3HAYEHME KOTOPOTO BHIOMPAETCA MO TaGMMYHBIM NAHHBIM, B 3aBUCHMOCTH OT
OespasMepHOTO IapaMeTpa « ; B pacupeneneHnu CTBIOIEHTA.

Boraucisiem (o ;) 1o opmyie

V10 (T, - T,,)
;= p .

rne T, — KpuTHdecKas TeMIeparypa.
3nauenue (7,) nprMeHuTebHO Uit IIPA BoruncisgeM 1o ¢popmyie

10
.ZI(TM+ TBj)
— Jj=
L= 20 ’
T, ; —TeMiiepaTypa j-TO almapara (B HanboJIee HarpeTOM MeCTe), COOTBETCTBEHHO, MPH MOABACHUH MTEPBOTO
JbIMa M [IPH «BBIXOMEC» allllapaTa u3 crpos (IpeKpallcHAW TOKA B LICIIN).
3HaueHre Q(B) BeraucisieM 1o dopmyie (155) npunoxenus 5 npu n = 10.

3HaueHne KpuTHUecKoi Temuepatypsl (7, ) cocrasmwio 442,1 K, pu 3ToM 13 JIECSTH MCIBITYEMbIX alllIapaToB y
JIBYX OBLI 3a(pUKCHpOBaH BEIOpoc wiaMeHu (m = 1 Q(B) = 0,36).

PeaynbTaTel pacdera yKasaHbl B Tabl. 14.

e Tﬂj,

Ta6nuuma 14
n JmmTenbHBIA MyCKOBOM pexum | PexwM ¢ KOpOTKO3aMKHYTBIM HAprareoth HbL IYCKOBOM peiM
apameTp (=1 KOHIEHCATOPOM (i=2) C KOPOTKO3aMKHYTBIM
KOHJIeHcaTopoM (i=3)
0,06 0,1 0,006
30,9 37.8 4,967
1 1 0,99967
0 0 0,00033

63. 3aknwUeHUE

Takum o6pasoM, pacueTHas BEPOATHOCTh BO3HMKHOBeHMs moxapa oT I[IPA pasma Q, = 1(0,06-0+0,1.0+
+0,006-0,00033)0,36 = 7,1-10~7, uro menbie 1.10~9, 1. e. TIPA moxxapoGe3omaceH.
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ITPHIIOXEHHE 7
Cnpasoutoe

TPEBOBAHHSA MOXAPHOM BE3OINACHOCTH IO COBMECTHOMY
XPAHEHMIO BEHIECTB U MATEPUATIOB

TpeGoBaHus NIpeHASHAYAIOTCS U BCEX NPENPUSATHI, OPraHU3aIMi 1 OGBEKTOB HE3aBUCHMO OT MX BEIOMCT-
BEHHOI IMOIYAHEHHOCTH, UMEIONINX CIUTaIBI I 0a3bl I XpaHEHUs BEIIECTB U MAaTePUAIIOB.

TpeGoBaHus He PACIIPOCTPAHSIOTCS HA B3PHIBUATHIC M palHOAKTHBHBIE BEIICCTBA M MATEPHUAIBI, KOTOPHIE TOJDKHBL
XPaHUTHCS M LEPEBO3UTHCH 110 CHEIAATBHBIM IIPaBIIaM.

BejioMcTBEeHHBIC JIOKYMEHTHI, peIIAMCHTHPYIOIIIHE TIOXKapHYI0 6¢30MMaCHOCTD IIPY XpaHCHWH BENICCTB U MATCPH-
aJoB, ITOJDXHBI OBITH IIPUBEIEHEI B COOTBETCTBIM € HACTOAIIUMU Tpe6GoBaHUSIMUI.

1. OBIIME IMMOJTOXEHUA

1.1. Bo3MOXHOCTh COBMECTHOTO XPAHCHUS BEIIECTB U MaTePUAIOB OIPEEIIeTCS HA OCHOBAHNH KOJIMICCTBCH-
HOTO yyeTa IIOKa3aTrelieil IOXapHOI OIacHOCTH, TOKCHMYHOCTH, XMMHUYECKOINl aKTMBHOCTH, a TaKXe OJHOPOTHOCTH
CPEACTB MOXapOTYIICHUS.

1.2. B 3aBUCMMOCTH OT COYETAHHUSI CBOMCTB, MEpPeuMCIEHHBIX B M. 1.1, BelmecTBa M MaTepuadbl MOTYT OBITh
COBMECTUMBIMH MK HECOBMECTUMBIMU JPYT C JPYTOM IPU XpaHEHUH.

1.3. HecoBMecTMMBIMI Ha3bIBAIOTCSI TAKWE BelllECTBA M MaTepHasbl, KOTOPBIC IIPH XpaHCHUM COBMECTHO (6e3
y4eTa 3alUTHBIX CBOMCTB Taphl WM YIIAKOBKH);

YBEIIMIUBAIOT TTOXAPHYIO OMMACHOCTh KaXJIOTO U3 pacCMaTPHBaeMbIX MaTepHUAJIOB M BEIICCTB B OTICIHLHOCTH

BBI3BIBAIOT NOIIOJIHATEC/IBHBIC TPYIHOCTH IIPHA TYIICHUU ITOXKAapa;

YCYTIYOIISTIOT 3KOJOTHYECKYI0 OOCTAaHOBKY IIpU Moxape (M0 CPaBHEHMUIO C TOXAPOM OTIENBHBIX BEIIECTB U
MaTEepHUAIIOB, B3SITHIX B COOTBETCTBYIONIEM KOJIHAYECTBE);

BCTYIIAIOT B PEAKIIHIO B3aUMOICHCTBHSL IPYT ¢ IPYTOM ¢ 06pa30BaHUEM OIACHBIX BEMIECTB.

1.4. Tlo moTeHMATBHOI OIACHOCTH BHI3BIBATD MOXKAP, YCHIMBAThH ONACHbIC (PaKTOPHI 110XKapa, OTPaBIsATh CPEeLy
oburaHus (BO3IyX, BOMY, IIOUBY, (QI0py, payHy H T. 11.), BO3AEIICTBOBATh HA YEIOBEKA Yepes3 KOXY, CIM3UCThIe 000IOUKH
JBIXaTeJbHBIX IIyTEH IIyTeM HEMOCPEJCTBEHHOTO KOHTAKTa WK Ha PacCTOSTHUU KakK MPpHW HOPMAJIBHBIX YCIOBHSX, TaK
U TIpU TIOXApe, BEIeCTBA M MAaTePUATBI NEISTCS Ha pa3psibl;

0¢30I1aCHBIC;

MAaJIOOTIaCHBIE;

OIIaCHBIE;

0CODO0OTIACHEIE.

B 3aBucHMMOCTH OT paspsiia BEIIeCTBa U MaTeprala Ha3HATAIOTCS YCIOBUS ero XpaHeHUA (cM. 1. 1.5—1.9).

1.5. K 6e30mIacHBIM OTHOCSIT HETOPIOUME BEICCTBA U MATePHUAIEI B HETOPIOUEH YIIAKOBKE, KOTOPBIC B YCIOBHSIX
roxXapa He BBUIETSTIOT OTIACHBIX (TOPIOYUX, SIAOBUTHIX, SAKWX) IIPOAYKTOB Pa3IOXKCHNS MIN OKWUCICHUS, HC 0Opas3yloT
B3PBIBUATHIX WU IIOXAPOOIMMACHBIX, SIIOBUTHIX, AKUX, 9K30TCPMUUCCKIX CMECEH ¢ APYTUMU BEIICCTBAMI.

BesomnacHsle BelllecTBa 11 MaTepUaIbl ClIeAyeT XPaHNUTh B IIOMEIICHUSIX MM Ha IUTOINAAKAX JTF000ro Tuma (ecim
9TO HE MPOTUBOPEUUT TEXHUUCSCKIM YCIOBUSM Ha BEIECTBO).

1.6. K MaroomacHBIM OTHOCST TaKlie TOPOUIE 1 TPYAHOTOPIOUNE BEIECTBA I MATEPHUAIIBI, KOTOPBIE HE OTHOCSTCS
K 6e3onacHbIM (1. 1.5) 1 Ha KoTOpBIe He pactpocTpaHstorest TpeboBanus [OCT 19433.

MaoomacHble BelllecTBa pa3neisioT Ha CICAYIONIAC TPYIIIEL:

a) XUIKMe BEITeCTBa ¢ TeMIeparypoil cusimku 6omee 90 °C;

6) TBepaAbIE BEIECTBA M MAaTe€pHaibl, BOCIUIAMCHSIONMMECS OT JCHCTBHS Ta30BOM ropeiku B TeueHme 120 ¢ u
Gotee;

B) BelllecTBa M MarepHalbl, KOTOPHIE B YCIOBHSX CIICIIMANBHBIX MCIIBITAHUI CIIOCOOHBI CaMOHATPEBaThCs IO
TeMIrepatypsl Hizke 150 °C 3a Bpemst Goree 24 u mpu TeMIlepaType oKpysKaroreii cpeast 140 °C;

T) BellleCTBA M Marepuajbl, KOTOPHIE IIPM B3aMMOMCHCTBUM ¢ BOMON BBIACISIIOT BOCILIAMCHSIONIACCS Tasbl C
WHTEHCUBHOCTBIO MeHee (,5 am? xr—ly—l;

II) BEIIeCTBA M MaTe¢PUANEL SIIOBUTHIE CO CPEAHECMEPTENBHOM 10301 IIpH BBEACHUN B XeIyI0oK 6omee 500 Mr-kr—
(ecmu oHu xuakue) win 6oxee 2000 MTKT ! (ecmr OHUM TBEPIBIC) MM CO CPESAHECCMEPTEILHON 10301 IIpM HAaHSCCHUN
Ha Koxy Gonee 2500 mrxr—! unm co CpeIHeCMEPTEIBHON 10301 mpu BasIxaHuu 6omee 20 Mr - M3,

€) BEIeCTBAa M MarepHajibl ClIabble eakne W (MIM) KOPPO3SMOHHBIC CO CICAYIOIMMMU IIOKA3aTeIsSIMUI: BpeMs
KOHTaKTa, B TeYeHUE KOTOPOTO BO3HUKAET BUIUMBIN HEKPO3 KOXHOHM TKAHU XWBOTHBIX (OeBIX KpbhIC), Oomee 24 4,
CKOpPOCTh Koppoauu cranbHoi (Cr3) 1 amoMuHreBoi (A6) ITOBEPXHOCTH MeHee 1 MM B TOfl.

1.7. K MazoomacHbIM OTHOCSTCS TaKKe HETOPIOYME BELIECTBA M MaTepUaibl 110 II. 1.6 B ToproYeil yIIaKOBKe.

MaoomacHble BelllecTBA M MaTepUabl JOIYCKACTCS XPAaHWUTh B ITOMCIMCHUSIX BCEX CTEIICHEH OTHECTOMKOCTH
(xpome V crerieHn).

1.8. K omacHBIM OTHOCSATCS TOpIOUMe M HETOPIOUME BCINECTBA W MaTepHalbl, OOMagaiolIie CBOMCTBAMU,
TIPOSIBICHNE KOTOPBIX MOXKET MPUBECTU K B3PBIBY, I10Xapy, TMOCIN, TPaBMUPOBAHUIO, OTPABICHUIO, OOIYICHMUIO,
3a00JIeBaHUIO JTIOAEH M KMBOTHBIX, IIOBPEXICHUIO COOPYXKEHUI, TPaHCIIOPTHBIX cpeacTB. OmacHBIC CBOMCTBA MOTYT

1
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TIPOSIBIIATHCS KAaK IIPH HOPMAIbHBIX YCIOBUSX, TaK M IIPK aBapUHHBIX, KaK Y BEIECTB B UMCTOM BUIE, TaK U IIPU
B3aMMO/ICHICTBUY MX C BellleCTBAMI M MaTepuaiamMu Apyrux Kareropuii mo 'OCT 19433.

OrmacHbIe BEIECTBA U MATepUAaIbl HEOOXOAUMO XpaHUTh B cKiaanax [ u I ctenneHu orHecToMKOCTH.

1.9. K 0cobo omacHBIM OTHOCSITCSI TakKue OIacHble (cM. II. 1.8) BeriecTBa W MaTepuasbl, KOTOPBIE HMCIOT
HECKOJIBKO BUIoB omacHocreil mo TOCT 19433.

Oco60 omacHbI¢ BEIeCTBA M MaTepualbl HeoOxomuMmo XpaHuTh B ckimamgax I m Il creneHm oraecroiikocTn
TIPEUMYIIIECTBEHHO B OTOEJIBHO CTOSINNX 3IAHUAX.

2. YCJIOBHUA COBMECTHOI'O XPAHEHUA BEIITECTB 1 MATEPHUAJIOB

2.1. BemrecTBa 1 MaTepuaiIbl, OTHOCSIIIECS K pas3psiry 0CO000IaCHbBIX, IIPU XpaHEHUH HEOOXOIMMO PacIIoaraTh
TaK, Kak ykaszaHo B Taba. 15 (cMm. OaHIeposb).

2.2. BemecTBa 1 MaTepHaIbl, OTHOCSIIIECS K paspsly ONACHBIX, IIPH XPaHSHWN HEOOXOMMMO pacIIonaraTh Tak,
KaK yKa3aHo B TaGl1. 16 (cM. GaHoepob).

2.3. B mopsiaxe MCKITIOUCHIIS TOIIYCKAETCS XPaHeHIE 0COO00IACHBIX U OIIACHBIX BEIIECCTB U MATEPHUAJIOB B OTHOM
ckinane. [Ipy 3ToM X HeOBXOAMMO pacIojarath Tak, Kak yka3aHo B Taba. 17 (cM. 6aHIepoIb).

2.4. B omHOM TIOMEIICHWM CKJIama 3allpellacTCs XpaHUTh BEIIECTBA M MAaTepHANbI, UMEIOININEe HEOTHOPOIHBIC
CpPeICTBA ITOXKAPOTYIICHUS.

IIPHIOXEHHUE 8

METO/l ONIPEJEJTEHNSA BE3OIMMACHOM IIJIONIAIN PASTEPMETU3ALIMUA OBOPYIOBAHUSA

Hacrosimuii MeTo/l IpegHa3HAUEH [UIST OTIpe/IeIeHNsT Oe30TIacHON ILIONIa M pasrepMeTn3aliny (Takas IIomaib
COPOCHOTO CEUYEHHUS IIPEJOXPAHUTEIHHOTO YCTPOICTBA, BCKPBITHE KOTOPON B IIPOIECCE CTOPaHUSA CMeCH BHYTPHU
obopylloBaHUs, HAIPUMED, alllapaTra, IO3BOISET COXPaHUTh IIOCIEAHUN OT paspylieHus win aedopMaiii) TeXHOIO-
TUIECKOT0 O0OPYIOBaHUS, B KOTOPOM OOpaIIaloTcst, IepepabaThIBAIOTCS WIK IIOIYIAIOTCS TOPIOYHE Ta3bl, KUAKOCTH,
CIIOCOGHBIE CO3MaBaTh ¢ BO3MYXOM WU APYT C IPYI'OM B3pBIBOOIIACHBIC CMECH, CTOpAoIiye JJaMUHApPHO WA TypOy-
JIEHTHO BO OpoHTATBHOM pexume. Pasrepmernzanius — Hanboiree paclipoCcTpaHEeHHBINA CITOCOO MOXKaPOB3PHIBO3ANIATH
TEXHOIOTUUECKOTO 00OPYIOBaAHNS, 3aKTIOUAIONTANCS B OCHAINICHUH €T TIPeIOXpaHUTEIHLHBIMI MeMOpaHaMu 1 (WJIH)
JIPYTAMU PasTepMeTU3UPYIONINMI YCTPOMCTBAMU € TaKOH ILIOIMAAbI0 COPOCHOTO CEUYCHMS, KOTOpas MOCTATOTHA I
TOTO, YTOOBI IIPENOTBPATUTE paspyllieHe 000PYAOBaHUS OT B3PBIBA W MCKIIOYUTH MOCHEAYIOlIee MMOCTYILICHAS BCei
MacChI TOPIOYETO BENIECTBA B OKPYXKAIOIIEe IIPOCTPAHCTBO, T. €. BTOPUYHBIN TTOXKap.

Mertof He paclIpOoCTpaHsIeTCsI Ha CUCTeMBI, CKJIOHHBIE K ACTOHAIINY UM OOBEMHOMY CaMOBOCILUIAMEHEHMIO.

1. CYITHOCTb METOJA

BesomacHyo TUIOIIAAb Pa3repMeTU3AIINY OTIPEISIITIOT II0 PacUeTHRIM (hOPMYJIAM Ha OCHOBE JaHHBIX O HapaMeT-
pax TeXHOJIOTHUECKOTO OGOPYIOBaHUs, YCIOBUSX BEACHUS IIpollecca M IIOKA3aTeIsIX HOXAPOB3PHIBOOMACHOCTH Be-
IIIECTB.

MeTon ycTaHABMTMBAST 3aBUCHMMOCTh O€30IIACHOM IUIOIIAAM pasrepMeTH3alMd OT oObeMa M MaKCHUMAalIbHO
JOITYCTIMOTO JABJICHUS BHYTPM HETO, NABICHUS M TEMIICPaTyphl TEXHOJIOIMUYCCKOM Cpeibl, TEPMOAMHAMUYCCKAX U
TEPMOKUHETUICCKIX TTapaMeTPOB TOPIOUeH CMeCH, YCIOBUM MCTEUCHNS, CTCIICHN TYpOyIHM3ariim.

2. ®OPMYVYJBI AJIS1 PACYETA BE3OITACHOM IUIOINAIUA PASTEPMETU3ALIMH

2.1. BesomacHyw IUIOMAAb Pa3repMETU3AIIAN TEXHOJOIMIECKOTO0 OOOpPYIOBAHUS C Ta30MapOBBIMH CMECSIMU
OIIPE/IEIISIIOT TI0 CIETYIONUM 0e3pa3sMepHBIM KPUTEPUATBEHBIM COOTHOIIICHUSIM:

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

It 00OPYIOBAHIMS, PACCYUTAHHOTO HA MAKCUMATIBbHOE OTHOCUTEIbHOE JapieHue B3pbiBa 1<m, <2 (IIpy OIHOBpe-
MEHHOM BBIIOJIHEHUU yCIoBus P, > 2p’: B 3HaMeHatene GopMyner (158) comMHOXUTETS (%, —1) OTCYTCTBYET), 1

W (158)

Ws 0,9 L% (159)

VE,

1

IUIs OOOPYIOBAHUS, BELAEPXKUBAIOIIETO JAaBICHUE B3PhIBA B IUAllA30He OTHOCHUTENbHBIX 3HaYeHU 2<x, <T, .
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B dopmynax (158) u (159) npuHATH cieayroye o003HAYeHUST (MHICKCHI i, U, e, m OTHOCSITCSI COOTBETCTBEHHO
K HayaJIbHbIM TIapaMeTpaM, [apaMeTpaM TOpIOueii CMecH, XapaKTepUCTUKAaM TOPEHHSI B 3aMKHYTOM COCYJe, MaKCH-
MaJIBHBIM JOIIyCTUMBIM 3HaYeHHsIM). KoMiuteke nogo6ust

&3
W= | uF R Tui

_ 1 , (160)
(26 m, )1/3 y2/3 ]l[l Sm.

T. €. IIPEICTABIISIET COOOI C TOYHOCTHIO O ITOCTOSIHHOTO MHOXUTEJIS [IPOU3BE/ICHAE JIByX OTHOMICHUI — 3¢ eKTUBHOI
TUTOIAAM pa3repMeTH3allil K BHYTPEHHEN MOBEPXHOCTH ChepUYECKOro COCY/la paBHOTO 00beMa M CKOPOCTH 3ByKa B
HWCXOMHOM CMeCH K HaYaJIbHOII HOPMAJIBHOI CKOPOCTH IlJIaMeHN. B BhIpaxenwu Jutst komiuiekca rogpodus W (160):
T — YUCIO «IIH»;
u — ko3hdHLUNEHT pacXoia IPH UCTEYEHUN CBeXel cMecH W (WIM) IPONYKTOB CTOpaHUs 4Yepe3 YCTPOHCTBO
B3pbIBOpa3peXeHUs (MpeaoXpaHUTeIbHAsE MeMOpaHa, KJIallaH, pasrepMeTHU3aTop | T. I1.);
F — mutomanp pasrepMeTH3al (CGpPOCHOTO CedeHHs), M2;
V — MakcuManbHbBIi BHYTpEeHHUII 00BEM COCyla, B KOTOPOM BO3MOXHO OOpa3oBaHUE TOPHOYEil ra3onapoBoii
cMecu, M3;
R = 8314 Ix-xmonp—!.K—! — yHuBepcanpHast ra30Basi MOCTOSHHAS;
T,, — Temmeparypa roproueii cmecu, K;
M; — monexynspHas Macca ropiodeii cMecH, KI-KMoJb—L;
S,,; — HOpMaJIbHasI CKOPOCTb PacIIPOCTPaHEHNs IUIAMEHN NPH HAYaIbHBIX 3HAYECHWAX JaBIEHNUS U TEMITEPATYpPhI
roproueii cmecu, M-c L.
Hpyrue o6osHaueHus B hopmyrax (158) u (159):
Pm
Ty =—p~ — OTHOCHTETHHOE MAKCHMATBHO JOMYCTUMOE JAB/ICHHE B alllIapaTe, KOTOPOC HE HPUBO/IAT K €TI0 JedopManu
! U (WIK) paspylieHuIo;
P, — abcomoTHOE MaKCHUMANIbHO NOIYCTMMOE HABICHUE BHYTPM allllapaTa, KOTOPOE HE INPHBOAWT K €ro
nedopmanuu u (wim) paspymenuto, [1a;
P; — abcomoTHOE HAYANTBHOE JABIEHKE TOPIOYEll CMecH B alapare, Ipd KOTOPOM [IPOUCXOANT HHULIMMPOBAHKE
ropeHus, Ila;
P’ — abCoMIOTHOE JaBJICHUE B IIPOCTPAHCTBE, B KOTOPOM IIPOMCXOMUT HCTECUCHUE, B MOMEHT JOCTHXKEHMUS
MAaKCHMAIBHOTO JaBJICHUsS B3pbIBa BHYTpH alrapara (atMocdepa, OydbepHas eMKOCTh U T. 11.), [la;

P
e o o
n,= ? — OTHOCUTCIbHOC MaKCUMAJIbHOC NABJICHUE B3PbIBa JaHHOU TOPHOYCH CMCCH B 3aMKHYTOM COCYIC;
1
P e

— abCoMOTHOE MAKCUMAIIbHOE JAaBICHIE B3PbIBA JaHHOM roproyueil CMeCH B 3aMKHYTOM COCYIIe IpH Hadallb-
HOM jaaBieHuu cmecu P, Ila;
E; — x03()uUnueHT paciipeHus IpoyKTOB CTOPAHUS CMECH TP HAYaTbHBIX 3HAYCHUSX JABICHUA U TEMIIe-
pPaTypHI;
¥ — dakrop TypOymm3anuu, IpeacTaBITIONINi OG0 B COOTBETCTBUAN ¢ MpUHIMIIOM ['yr-MuxenbcoHa OTHO-
[IeHWE AeACTBUTENHLHOM [TOBEPXHOCTH (PpOHTA IIAMEHHU B allllapaTe K IIOBEPXHOCTH CGheEPBI, B KOTOPYIO
MOXHO COOpATH IIPOAYKTHI CTOPAHMSI, HAXOISIIUECS B JAHHBII MOMEHT BpEMEHHU BHYTPH COCYIa.
2.2. ®@opmynst (158) 1 (159) MoryT ObITh MCIIOIB30BAHBI KAK JIUISL OLIPEICIICHIS] 6€30I1aCHOM TLTOIAAN pa3rep-
METU3AIUHA IPY POEKTUPOBAHUY OGOPYIOBAHUS 10 MAKCUMAIBHO JOIIYCTUMOMY OTHOCUTEIHLHOMY JaBI€HUIO B3phIBa
B anmapare 7, (IIpgMas 3a/a4a), TaK ¥ JUISL OIIpe/Ie/IeHs MAKCUMATBHO JTOIYCTMMOTO Ha4albHOTO JaBlIeHHs TOproYeit

cMecH P; B ammaparte, pacCUMTAHHOM Ha MaKCHMalbHOE JaBleHWE P,, ¢ yXe MMEIOUIMCS COPOCHBIM JTIOKOM
wromanplo F, HanpuMmep TIpK aHaIM3e aBapuii (obpaTHas 3amgada).
2.3. ®opmynsr (158) u (159) oxBaTBIBaIOT BeCh AMAITA30H BO3MOXHBIX JABJIICHUI B3pbIBa B 00OPYIOBAaHUU C

PasIMYHON CTENEHBIO HerepMeTHIHOCTH (1<m,, < T,).

2.4. ®opmynsl (158) u (159) 3anmcaHbI B 6e3pa3sMepHBIX HE3aBUCUMBIX IICPEMCHHBIX, BHITEKAIOIINX 13 YCIOBUS
ABTOMOJIECIIBHOCTH IIPOIIECCa PA3BUTHUS B3PBIBA B HEFePMETHUUYHOM COCYJIE, UTO JICJacT MX 0ojee YHUBEPCATbHBIMU U
HAIVIITHBIMKA. MakKCMAaTbHOS TaBICHIE B3PhIBA B HETCPMETHYHOM COCY/IC SBIISICTCS MHBAPUAHTOM PEIIeHUS CUCTEMBI
YpaBHCHUN NUHAMWUKHA Pa3BUTHS B3pbIBA IIPW TIOCTOSIHHOM OTHOINCHWH (akTopa TypOymHM3alWH ¥ K KOMILIEKCY
nonobus W.

[TorpenrHOCTH OIIpeIeICHIS AMaMETpa COPOCHOTO CCICHMS IO MHXCHEepPHBIM dopMynam (158), (159) B cpaBHeHUH
C TOYHBIM KOMIIBIOTCPHBIM PpEIICHUEM CHUCTeMBI JAudPepeHIINaTbHBIX YPaBHCHUM JUHAMUKA Pa3BUTHUS B3PHIBa
cocraBister okono 10 %.
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3. CTEIIEHDb BIIUAHUA PA3JINYHBIX TAPAMETPOB HA BE3OIIACHYIO
INIOIIAIDb PASTEPMETHU3ALIMA

3.1. B HacrosImeM MeTolle pealn30BaH e€IUHBIN MOJXOM K pacueTy ILIOIMaa COPOCHOTO CEUCHUS, 3aKITH0Yal0-
IMAKCS B yUeTe BIASHUS Pa3IMYHBIX [MapaMeTpOB U YCIOBUIT HA BeIWIMHY Oe30IIaCHOM IDIOIMAIM pasrepMeTH3alIH
TIOCPE/ICTBOM COOTBETCTBYIOIIETO M3MeHEeHHS 3HaueHUs (PakTopa TypOyau3ammu.

3.2. ®akTop TYpOymMH3alliM — OCHOBHOI MapaMeTp, OKAa3bIBAIOIIWI ONpEAcAIONice BINSAHUC Ha BeTUMYMHY
6¢30IMaCHOM TUTOTIAIA Pa3repMeTH3aIH.

IorpemHocts onpeeneHUs TepMOIUHAMIUYECKUX MapaMeTpos — E, m,, v, , Il ¥ , — [T0Ka3aTelb aauabaThl

POAYKTOB CTOPAHUS CMECH, BXOAAIIUX B pacdeTHbie dhopmyisl (158) m (159), cocrapmser mMpoNEHTHI, TIOIPELIHOCTh
ompeieicHns KoahdUIIMEHTa pacxoJa M, MOMEKYIIPHOM MAacChl TOPIOUCH CMeCM M HOPMAJbHOM CKOPOCTH pacipo-
CTpaHCHMS TDIAMEHW COCTaBIAET NeCATKH MpolleHToB. OlnbKa B BEIOOPe 3HAYCHWI 0ObeMa arlapaTa, TeMIIepaTyphl
W JIaBIICHUS CMECH TaKKe He IPeBBIIIAET MPOIEHTOB WM JeCSITKOB IIPOICHTOB. I1orpenmHOCTh Xe B OINpeaeaeHIn
3HaYCHUA (aKkTopa TYpOYIH3alUH MOXET COCTABISTh COTHH MPOTICHTOB.

3.3. Pacuet 6e3omacHOiil IIOMIAAM pa3repMeTH3aLMK TIPOBOIST U HanboIee B3PHIBOOIIACHBIX (OKOMIOCTEXNO-
METPUICCKIX) CMECEid, eClTM He M0Ka3aHa HeBO3MOXHOCTh MX 0Opa3oBaHMS BHYTPH allllapara.

4. 3ABUCUMOCTb ®AKTOPA TYPBYJIM3ALIMM OT YCIIOBUH PA3BUTHS B3PBIBA

4.1. 3aBucuMOCTb (paKkTOpa TypOYIHU3AIMU OT YCIIOBUI pasBUTHSI TOPCHUSI MOXET OBITh TIpeJicTaBiIeHa GopMYIIOi

F (03”4 “e—_nzm]’ (161)
/3 k T, )

r=010+a V)(1+a2
B KOTOPOii sMIMpHryecKre KO3GOULNEHTHL a;, a4y, a3, 44 ONPEIEIIOT 110 Tabil. 18.

Tabaxumma 18
Omnupuueckue K03dpdunuentnr 1a paciera gakropa Typoyamzanmm*

OMnupudecKue Ko3hpHUIMEHTHI
VYcnorud pa3BuTHs TOpeHUT
a, a, ay a,
O6beM cocyna V o 10 M3; creleHp HerepMeTHY- 0,15 4 1 0
HOCTH K/Vz/3 o 0,25
O6peM cocyma V oo 200 M3, 1<m, <2:
HAYaIbHO OTKPBITBIE COPOCHBIC CEUCHUS 0 0 2 0
HAYaJIbHO 3aKPHIThIC COPOCHBIE CEUCHIMS 0 0 8 0
Oo6nem cocyma V oo 200 M3, 2<m, <m,;
HAYaIbHO OTKPEIThIC COPOCHBIC CEICHMST 0 0 0.8 1,2
HAYaIbHO 3aKPHIThIC COPOCHBIC CCUCHUSI 0 0 2 6
O6beM cocyma V mo 10 M3 cTemeHb HeTrepMe-
muHoctH F/V?3 o 0,04, Hammame cHGpOCHOTO
Tpybomnposoaa, 1<, <2:
6e3 OpOIIICHNS UCTEKAOIIUX Ta30B 0 0 4 0
C OpPOIIICHIEM UCTEKAIOIINUX [a30B 0,15 4 1 0

* 1Tt OTCYTCTBYIOIINX B TaOIHWIlE YCIOBUI pa3BUTHSI TOPEHUsI, HATIPUMED ST 000pyIoBaHUS 00beMOM Goee
200 M?, 3HaueHwme (aKTopa TypOYIU3ALMN OIPEAEISIOT 3KCIIEPUMEHTAIBHO.

** Ecnm B yCITOBUAX Pa3BUTHSI TOPeHUA 3HATCHNE KaKOTO-T60 IIapamMeTpa He OTOBOPEHO, TO OHO MOXET OBITh
JIFOOBIM B JIOIYCTUMOM JIMAIIa30HeE.

42. Bnugsaune oObeMa ammaparTa

JUtsT TIOJTBIX aTapatoB oGbeMoM Metee | M 3HaueHme haKTopa TypOyIH3anuy x = 1+2.

C poctoM o6beMa allrapara sHadeHue akropa TypOyIM3allliil YBEIMIMBAETCS, U IJIS ITOJIBIX alllIapaTOB 00BEMOM
okoo 10 M3y = 2,5+35 B 3aBUCHMOCTHU OT CTCIICHU HerepMeTnaHOCTH (oTHomenwe F/V 2/3) ammapara.

Hitst cocynoB obbemom 10 200 M3 pasaTIHON (GOPMEI ¢ HE3HAUYUTEIHHBIMI BCTPOSHHBIMI BHYTPh 3JIEMEHTaMU
3HaueHne (hakTopa TypOyIM3aIia He MIpeRbImaetr y = 8.
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43. BiussHue bopMB ammapara

JIJIst TEXHOIOTMYECKOTO O0OPY/IOBAHUS ¢ OTHOIICHHEM UTMHBI K quaMeTpy J0 5:1 MOXHO CUUTaTh, 4yTo dropMa
almapara He BIMSCT Ha 3HadeHUe ¢akropa TypOyaM3alM, TaK KaK yBEIMYCHHUE MOBEPXHOCTH IUIAMEHU H3-3a €ro
BBITSITUBAHUS 110 (hopMe anmapaTa KOMIEHCUPYETCS YMEHBIIICHEM [TOBEPXHOCTH B pe3yibTare 60jiee paHHEro KacaHUS
IUTAMEHEM CTCHOK cocyaa.

44. BitussHHUe HAaYaJdlbHOMWU repMeTH3allMM ammapara

JIJISt TOJIBIX annapaToB o6heMoM 10 200 M3 ¢ HAYATBHO OTKPHITBIMIA COPOCHBIMY CEUEHUAMMU, HAIPUMED JTIOKAMH,
3HaucHKe (aKTopa TypOYIHU3aIlUKA He MIPEBHIIIAET ¥ = 2, IS allIllapaToB ¢ HAYABHO 3aKPHITHIMU COPOCHBIMU CEYEHUSIMU
(MeMOpaHBbI, pa3srepMEeTH3aTOPHL U T. JI.) HE MpeBBIIIAeT = 8.

45. Bi1usiHHUEe CTENCHHM HEeTrepPMeTHYHOCTH anmapara F/WV23

VBenuueHne creneHn HerepMmermaHoctu F/V 2/3 B 10 pas (ot 0,025 o 0,25), 4To paBHO3HAYHO YBETHYEHUIO
IUIOIIAIM pasrepMeTH3aliiK B 10 pa3 uist OJIHOTO 1 TOTO XK€ allllapaTta, IIPUBOIUT K BO3pacTaHuIo GakTopa TypOyIn3anuu
B 2 pasa (Ut anmapatoB o6beMoM okono 10 M3 ¢ x = 2,5 1o x = 5).

46. BrusiHUue MAaKCHUMAaJIbHO JONYCTHUMOTO JaBJI¢HUS B3pbBa B ammaparte
(KoppenupyeT ¢ BIHUSHUEM JaBIE€HHUS pa3repMeTH3allHdH)

IIpu yBeIWYEeHUH OTHOCUTCIIHBHOTO MaKCHUMAJbHO JOIYCTHMOTO JABICHUS B3phIBa BHYTpU OOOpYNOBaHHA
(mpouHOCTH 06OpPYNOBaHMA) B AuamasoHe 1 < m, < 2 3HadeHWe (akropa TypOymasaruu He usMeHseTcda. C pocToM

OTHOCUTEIBHOI'0O MaKCHUMAaIbHO NOIIYCTAMOIO NaBJICHUSA B3pbIBa BBHIIIC T, > 2 (,Z[O T, = ne) JJI1 HAYaJIBHO OTKPBITBIX

COpOCHBIX CeUeHMIT 3HadeHMe dakropa TypOymusaumun cHipkaercs ¢ 2 go 0,8, mIs Ha9aabHO 3aKpHITBIX — € 8 10 2.
DTOT pe3yIbTaT COTIACYeTCS ¢ (PU3MICCKUMU MPEACTARIEHUSIMHU O TOM, UTO IpU OGABINEM 3HAY€HUH aBJICHUS B3PhIBA,
KOTOpOE€ BBIICPKMBAET aIlllapaT, MCHBINC IUTOIIAAb COPOCHOTO CEUCHHMS, a CICA0OBATCIbHO, GPOHT IUTAaMEHM ITOABEP-
raeTcsk MEHBIIIEMY BOSMYIIIAIONIEMY BO3JIEHCTBUIO.

47. Bi1ussHUuUe YyCIOBHUN HUCTEeYEeHUS

Ecmu ucredeHune roproueil cMeCH U IIPOAYKTOB CTOPaHMS OCYIIECTBISETCS depe3 COPOCHBIN TpyOOIIpoOBOI,
PACITOJIOKEHHBIN 32 pasTepMETH3NPYIOIUM 3JIEMEHTOM W MMCIOMUN JUaMeTp, MpUOIU3NUTSIbHO PaBHBIA TAAMETPY
COPOCHOTO OTBEPCTHUS, TO 3HAUeHUE (PaKTOpa TypOYIN3aIiN BHE 3aBUCHMOCTH OT 06beMa cocyaa (10 15 M3) mpuauMaroT
% = 4 (JUI COCYIOB CO CTEIeHbIo HerepMeTiyHocTH F/V%/3 okomo 0,015+0,035, Koryia ocHamieHKie COCYIOB COPOCHBIM
TPYOOIIPOBOAOM OIIPABIAHO 110 COOOPAXEHUSIM Pa3yMHOTO COOTHOIICHMS XapaKTEPHBIX pa3MePOB COCYJIa U TPyOOIIpoO-
BOJa) [IPH YCIOBUHM T, <2.

IIpu oCHaIEHUY CHCTEMBI pasTepMeTH3AIMY OPOCUTENIEM WK JPYTUM aHAJOTHUIHBIM yCTPOMCTBOM, YCTaAHOB-
JICHHBIM B TPYOOIIPOBOE HETIOCPEICTBEHHO 32 pa3repMeTU3aTOPOM JUIS IIOAAYH XJIa/Iar€HTa B UCTEKAIOIIY0 U3 allllapara
cMech, 3HaueHune (akropa TypOyIU3aIliy IIPUHUMAIOT TAKUM Xe, KaK IpU UCTeYeHUH HeITOCPECICTBEHHO U3 allllapaTa
B atMoc(hepy. DhdekT nHTeHCU(PUKAIIMKA TOPEeHUSI B COCyle MpU cOpoce rasoB uyepe3 TpyOONpOBOI HMCYE3aeT MpH
YBeTUYEHUN TaBIeHus pasrepmeTtusanuu o 0,2 MIla npu HayanbHoM aaBieHuu 0,1 MIla.

48. BarusgsHue YyCHIOBUHN pasdTepMeTH3alUU

«MTrHOBEHHOE» BCKPBITHE COPOCHOTO CEUCHUS MOBBIIIACT BEPOSITHOCTh BO3HUKHOBEHHUS BUOPAIIMOHHOTO rope-
HUS BHYTPHU almapara. AMIDIUTYIAa B aKyCTHICCKOW BOJHE BUOPaLIMOHHOTO TOPEHUSI MOXET MOCTWIATh 3HAYCHUIA
+0,1 MIla. IlepeMmemuBaHue cMeCld, HAIIPUMEP BEHTUISITOPOM, B IPOLIECCE Pa3BUTHUS B3phIBa MPHUBOAUT K YMEHBIIIE-
HUIO aMIUTATY/IBI KOJIeOaHWi JaBICHUS.

[ImaBHOE BCKPEITHE COPOCHOTO OTBCPCTHS, HAIlpUMEp € ITOMOIIBbI0 MAJOMHEPIIMOHHBIX KPBIIIEK, CHIDKAeT
3HaueHre (akTopa TypOyiImu3anuu. B Tex ciaydasx, Korga BpeMs cpabaTbIBaHUS pa3MepreMeTH3UPYIOIIETO YCTPOICTBa
COM3MEPUMO C BpEeMCHEM TOPCHHS CMECH B COCyAe, MpH OlNpeAeeHUM Oe30MacHOl IUIOIMAaH pa3repMeTH3allii
HeOOXOUMO YUNTHIBATh JUHAMMKY BCKPBITHSI COPOCHOTO OTBEPCTHS.

49. BoiussHue NpensITCTBUNA MU TypOYyJIHU3aTOpPOB

Bompoc 0 BIMSHMHU pa3iIMIHBIX MPEIATCTBUI Ha MYTH PaclpOCTpaHeHUs IUIAMEHH U TYpOYJICHTHOCTH B CMeCH
nepe PPOHTOM IUTAMEHH SIBISICTCSI OHUM 13 OTIpeAeIsSIOINX B BbIOOpe 3HaueHUS pakTopa TypOymmu3ainn. Hanbomnee
OPaBHIBHBIM METOIOM ONpeAc/iCHUST 3HaucHUsI (akTopa TypOyIH3allMM MPU HATWYHUN BHYTPU arapaTa CJIOXHBIX
TPCSIISITCTBUI M TypOYIM30BaHHOM CMECH MOXHO CUHTATh METOJ, OCHOBAHHBII Ha CpaBHEHUH PacYeTHOM U 3KCIIEpH-
MCHTAFHON TMHAMUKHY (3aBUCHMOCTD JIABJICHUE — BPeMs) B3pHIBa.

VYckopeHHe IUIAMEHH Ha CIICITHANBHBIX MPENsATCTBUSIX AOCTUTrAaeT 3HAaYEHHUI y ~ 15 1 6ojiee yXe B cocyaax
obpemMoM okosro 10 m3.

Jnst  yriieBOIOpOAOBO3MYIIHBIX CMeceii TypOYJIeHTHOEe paclpoCTpaHeHHe IUIAaMEHM ¢ aBTOHOMHOII TeHepaliuei
TypOYJICHTHOCTH BHYTpPHY 30HBI TOPCHUS XapaKTePU3YeTCs MAKCUMAIBbHBIM 3HaYeHeM dakropa TypOynusamuu y = 3+4.

IIpu MCKYyCCTBEHHO CO3IaBacMOil M30TPOIHOI TypOYJIeHTHOCTH MaKCUMalIbHOe 3HaueHHe dhakTopa TypOynun3a-
WM TIPY TOYCTHOM 3aXWTAHWW HE TIPeBbImacT )} = 4+6. JlajqpHeiilliee yBeTUYeHUe CTeIIEHU M30TPOITHOI TypOy/IeHT-
HOCTH IPUBOJNT K TAIICHUIO IUIAMCHH.

st cocymoB €O BCTPOCHHBIMH W IIOABHXKHBIMH 3JIEMEHTAMH, BIMSHHE KOTOPBIX Ha 3HaueHHe ¢aKTopa
TypOYyIHU3aIlMA HE MOXET OBITh B HACTOSIIECE BpeMs OLICHEHO, HAIIpUMEP C HCIOIB30BAHHEM JIUTEPATYPHBIX JaHHBIX
WM SKCICPTHBIM METOIOM, BBIOOP dhakTopa TypOyIu3allii JOKEH OBITh OTpaHUYEH CHU3Y 3HAUeHUEM ) = 8.

410. KosdpdbunmueHT pacxojga M

KoaddummeHT pacxoma | SIBISCTCS SMIHPUYECKUM KO(POUITAEHTOM, YYMTHIBAIOMINM BIWSHUE PpPeaTbHBIX
YCJIOBUI MCTCUCHMS HA BEIMIMHY pacxojia rasa, olpeleIcHHYIO 0 U3BECTHBIM TEOPETUYESCKHUM MOJICIbHBIM COOTHO-
HIEHHISM.
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Jtst IpemoXpaHUTeIBHEIX MEMOPaH 1 PasTepMETUIUPYIONINX YCTPOMCTB ¢ HEITOCPESICTBEHHBIM COPOCOM TIPOAYK-
TOB B3pbIBa B atMocdepy, Kak mpasmno, | = 0,6+1. [lpu Haaudum CGPOCHBIX TPyGOIIpoBoioB | = 0,4+1 (BKiouas
CIIydaii ¢ momaueil X1agareHTa B TPYOOIIPOBOL HEIIOCPSACTBEHHO 3a MEMOPaHOIt).

3HaueHre KO3DGUIIMEHTa pacXoda BO3pacTacT B YKa3aHHOM AMAIla30He ¢ YBEIMUICHUEM CKOPOCTH MCTEUCHUS U
TEMIIepaTyphl HCTEKAIOIIETO Ta3a, ¢ POCTOM (GaxTopa TypOyIH3aIliu.

IIpouseenenne koahduIeHTa pacxojia Ha IUIOIAAb pasrepMeTusanum W F npeacrasisier cobolt addekTrBHYO
IUIOIAAb PasTepMeTH3aIIN.

4.11. Ananor npunnuna Jle Illarenbre-BpayHa

CoTtacHO KpUTEpHATEHOMY cooTHoIIeHio (158) oTHOCHUTEI HOE M30BITOYHOE JaBICHNE B3PhIBA

2
-~ X (162)
(r,— 1) .
uwF

TeopernmiecKure M BKCICPUMEHTAIBHBIC WCCICIOBAaHUA IIPOIlecca CTOPaHMS Ta3a B HETEPMETHYHOM COCYIE
TIO3BOJIAIY YCTAHOBUTD aHajor mpuHituia Jle [latenne-BpayHa: rasogiHaMIIKa TOPSHHS ra3a B HETEPMETUIHOM COCY/IC
pearmpyer Ha BHEIUIHee M3MCHEHME YCAOBMIT IIPOTCKAHUs IIpOIlecca B TOM HAIPaBICHUM, IIpH KoTopoM 3ddekT
BHEIITHETO BO3MEeCTBUS OCIabsteTcs. Tak, yBeMMIeHNE C IIEIBI0 CHU3UTD IABICHIE B3phIBa ILTOIAAN pasrepMeTHU3alli
F B 10 pas B cocyme o6peMoM Topsinka 10 M3 cOIpoBOXIaeTcs yBemmueHHeM (akTopa TypOylTH3amuu y B 2 pasa.
Qusnueckoe 0ObSICHEHIE HAOII0IaEMOT0 SBICHUS JIOCTATOYHO IIPOCTOE: ¢ YBEINYEHUEM ILIOMIAAN pa3repMeTH3alliu
BO3pacTaeT BO3MYIIAONIee BO3ACHCTBIEC Ha DPOHT TUTAMEHH.

M36nITOTHOS IaBIeHIE B3pBIBA KOPPEIHUPYET COINIACHO KPUTEPUATBHOMY COOTHOIICHHIO (162) ¢ OTHOIICHHEM
(x/w)?, a He TIPocTO ) . YMEHBIIEHNE pasMepa SUeliKy TypOyTHSHpYOLIel pelleTKH, TPHBOIAIIee K BO3PACTAHHIO
daxTopa TypoOyrusanuu B 1,75 paza (¢ 8 1o 14), cOIpoBOXKIAETCS CYIIECTBEHHO MSHBIIINM YBEINYSHHEM OTHOILEHUS
x/W — mmmb B 1,11 pasa. CkazaHHOe HEOGXOIMMO YIUTHIBATh IIPK 3HAYCHUSIX dakTopa TypOynu3aiuu x = 5.

5. ONIPEJEJTEHUE HOPMAJILHO¥M CKOPOCTHU PACITPOCTPAHEHU S
NJJAMEHHU 1 TEPMOIVMHAMUNYECKHUX TITAPAMETPOB

5.1. HopManbHasi CKOpPOCTh XapaKTepHU3yeT PEaKIIMOHHYIO CITOCOOHOCTh FOPIOYMX Ia30BBIX cMecei mpu (ppoH-
TaIBHBIX pexXrMax ropeHus. Haubomee epCcleKTUBHBIM ABIAETCA SKCIIEPUMEHTATbHO-PACUETHBIA METO I ONITUMK3a-
LWH, TO3BOJSIIONINANA OIPE/E/AITh HOPMATBHYI0 CKOPOCTh B OOMOe MOCTOSIHHOTO 00beMa B IMMPOKOM JUara3oHe
TeMrepatyp u gaBiaeHuii. Meton nznoxed B TOCT 12.1.044.

Bxopasmiee B xpurepranbHile cooTHommeHus (158) m (159) B cocraBe KoMmiUtekca W 3HaueHHe HOPMAbHOM
CKOPOCTH PaclpOCTPAHEHUS IIaMeH! S,; IPU JaBJICHIHA W TEMIIEPAType, COOTBETCTBYIOIIMX HAaYaly pa3sBUTHS B3phIBa,
MOXKET OBITh OIIPENETEHO SKCIIEPUMEHTATHFHO HA aTTeCTOBAHHOM OOOPY/IOBAHWHM WM B3ATO U3 HAyYHO-TEXHHYECKOMH
JIATEPATYPHI, IPOITENIITEH OIIEHKY JOCTOBEPHOCTH IIPUBEICHHBIX B HEll JaHHBIX. Ecim JaHHbBIC 0 HOpMAbHOI CKOPOCTH
[IPY XapaKTePHBIX IS TEXHOIOTUYECKOTO TIpoliecca JiapieHu P u temiiepatype T OTCYTCTBYIOT, TO B OTpaHHMYE€HHOM
JIMaria30He SKCTPAIIOMSIIAN MOXHO BOCIIOIB30BATHCS TSI OTICHKH (HOPpMYITOit

PY TV (163)

WS\ (1)

Uu
rae S, — W3BECTHOE 3HAYCHUE HOPMANIbHON CKOpOCTH IIpH AabneHuu Py m reMneparype Tj;
H U m — COOTBETCTBEHHO 0apMUECKUI M TeMIICPATYPHBINA II0KA3ATCIIH.

B nnamasone mapneHuit 0,04+1,00 MIla n Temmepatypa 293+500 K it cTexmoMeTpudecKnx cMeceii MeTaHa,
TIpoTIaHa, TeKCaHa, TelTaHa, alleToHa, M3OMpOoIlaHoMa M OeH307a ¢ BO3AYXOM 3HadYeHHe GapH4eCKOro MoKa3aTels
POCTOM JaBJIEHUS M TEMIIEPATYphl CBEXeEW CMECH YBEIMYMBAeTCS W JeXUT B uHTepBajge —0,5+0,2, a 3HaueHUe
TeMIICpaTypPHOTO TI0KA3aTe/IsI YMEHBINACTCS M HAXOAUTCS B AuamnasoHe 3,1+0,6. TIpy sHaYeHMSIX JaBIeHUS U TeMIlepa-
TYpPBI, OIM3KMX K aTMOCGhEPHBIM, 3HAUYCHUST 6apUIeCKOTO W TeMIIepaTypPHOTO TIoKa3aTelelt Ul TOPIOYMX Ta30MapoBO3-
JIYIIHBIX CMecell MOTYT OBITH IIPUHSTHL B IIEPBOM NPUOMIKEHNHN COOTBETCTBeHHO # = —0,5 1 m = 2,0.

5.2. TepMoovHaMUYeCKUE IapaMerTpsl £, , T, , 7, ONPeJIENIoT IyTeM TepMOAMHAMIIECKOTO pacueTa, HallpuMep
Ha KOMIThIOTEPaxX, 110 U3BECTHBIM METOMIMKAM.

3HaueHre KO3GMPUIMEHTA PACIIUPEHUS IO OIIPEACICHUIO

_ M Ty
i Y B
Mbi Tui
tie T, m M,; — COOTBETCTBEHHO TeMIlepaTypa W MOJCKYISIpHAs Macca IIPOAYKTOB CTOpaHMs TOpIOYeil CMecH IIpu
bi bi
HaAYaJIbHBIX JABICHUU U TeMIlepaType. MoeKyIIpHYIO MAacCy CMECH MACATbHBIX FA30B OIIPEACIISIOT 10
dopmyne
M=% M] ", (164)
J

e M; 1 n; — COOTBEICTBEHHO MOJEKY/ISIPHASL MACCa 1 MOJISIPHASL JIOJIS j-TO KOMIIOHEHTa CMECH.



rocCT 12.1.004—91 C. 61

3HayeHUa Ko3hduIMeHTa paCIIMPESHUSI MOTYT OBITh TAKKe OIIpeJIC/ICHBI U3 MPUOIMKEHHOTO YPaBHEHUS
n,—1
E=1+——. (165)
Ts

B Ta6n. 19 mpuBemeHBI paccCUMTaHHBIC HA KOMIIBIOTEpPE 3HAUCHUS TEePMOJMHAMUYECKUX IapaMeTpOB JUIs
HEKOTOPBIX CTEXUOMETPHICCKHAX Ta30MApPOBBIX CMeCeil B IIPEIAIONOXECHUH, UYTO IIPOJYKTHI CTOPAaHUS COCTOSIT W3
cremyrolmx 19 koMmoHeHTOB B rasosoit dase: H,, H,0, CO,, N,, Ar, C, H, O, N, CO, CH,, HCN, O,, O3, OH,
NO, NO,, NH;, HNO;. CrexnoMeTpr4eCcKyI0 KOHIIEHTPAITMIO TOPI0YEro ¢, B BO3IYXE CPEAHEN BIAaXHOCTH OIIpe/Ie-
JISUTA TI0 U3BECTHOM (hopMmyne

100

Por =4 8445+ 1° (166)

e P — CTEXHOMETPUICCKUiA KOIMUIICHT, PABHBIN KOMMIECTBY MOJICKY/I KUCTOPOia, HCOOXOIMMBIX IS CTOPAHMST
MOJICKYJIBI TOPIOYCTO.

Ta6mruma 19

PesyanTaTsl pacuera 3na%enmii T, , Y5, 1;, Tp M IKCHEPHAMEHTAILHBIEC 3HAYCHHA HOPMAIBHOI CKOpoOCTH Sy I
HEKOTOPLIX CTEXHOMETPHICCKAX ra3onapoBuix cMeceii npm Hadamsaom aasieHun 0,1 MIla m remnepatype 298,15 K

Toprogee ®opmyna Oy » % 06. T, Yy E, T S, M-C 1
Mertan CH, 9,355 8,71 1,25 7,44 2204 0,305
ITponan C,H, 3,964 9,23 1,25 7,90 2245 0,32
H-T'excan cH, 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
ArnieroH 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
Benson C.H, 2,679 9,30 1,25 7,99 2321 0,36

JJ11 MHOTOKOMITOHEHTHBIX CMeCel M CMeceld, MPOoBedeHNe PACUYETOB IO KOTOPHIM IIO TEM WX UHBIM NPUYUHAM
BBI3BIBACT TPYOHOCTH, OIpeieiIcHIEe MAaKCHMAIBHOTO OTHOCHUTEIBHOTO NABJIIECHWS B3pblBa T, a CJIEIOBATENbHO, U

ko3 dunueHTa pacmupenus E; mo dopmyie (165) mpoBoair no coorseTcTBylomeil Meroguke 'OCT 12.1.044.
6. BIUAHUE CBPOCHBIX TPYBOITPOBOAOB

6.1. CopocHbIe TpyOOIIPOBOJILI UCIIONB3YIOTCS AJIST OTBOJA MIPOAYKTOB rOpeHHUSI B 6¢30IIaCHOE MECTO, HAIIpUMED
B IIpHeMHYIO0 Oy(hepHYI0 ¢MKOCTh WIM 32 TEPPUTOPHIO 1leXa, YTO IO3BOJIIET CYNIECTBEHHO CHHU3UTH BEPOSITHOCTD
BO3HUKHOBCHUSI BHYTPH IIPOM3BOJCTBEHHBIX MOMEIIEHHI BTOPHUYHBIX MOXAPOB M B3PHIBOB, YIIIEPO OT KOTOPBIX
3HAYNUTEIHHO BEITIC, YeM TIOTEPH OT TIEPBUUHBIX B3PHIBOB.

6.2. Hammume c6pocHOrO TPyGOIPOBOAA MOXKET IPUBOAUTH K 3HAUNUTCIHHOMY (Ha ITOPSIOK) YBEIAICHUIO
M3OBITOTHOTO JIABICHUS B3PHIBA B CPABHEHWH CO ClTyd4aeM pa3repMeTH3allii allllapaTa HEIIOCPEICTBEHHO B aTMOocdepy.
XapakrepHoe 3HaucHHE (aKTopa TYpOyIU3aLMH IIPU UCIOIb30BaHUH COPOCHOrO TPYOOIIPOBO/IA C IMAMETPOM, PABHBIM
JIIaMETPY TIPeIOXPaHUTEIFHOM MeMOpPaHbI, 1 6€3 OPOIIeHUS UCTEKAIOIKUX ra30B XIAAarecHTOM ¥ = 4 BHE 3aBUCMMOCTH
OT 00BeMa 3aIUIIAcMOro MOJIOro 00OPYyAOBaHUA ¢ HETYpOYIH30BaHHOI CMECHIO.

IIpoTHOCTHEIEC XapaKTEpUCTUKHA COPOCHOTO TPYOOIIpoBOAa MOIXKHBI OBITh HE HUXE COOTBETCTBYIONIUX XapaKTe-
PUCTHK 3aIUINAEMOr0 armapara.

6.3. IIpu mMpoeKTUPOBAaHUM CUCTEM COpoca razoo0pa3HBIX MPOAYKTOB B CAydac B3pbhIBa ra3oIapoOBBIX cMecei
BHYTPH TECXHOJOTHICCKOTO OOOPYIOBAHUS HeOOXOAUMO IMPUHUMATh BO BHUMAHHE BO3MOXHOCTb WHTEHCUBHOTO
JIOTOpaHUs 3BAKYHPYEeMO# cMecH B COPOCHOM TpyOOIIpOBO/Ie, ABISIONIEroCs IPUYNHON TypOyIU3aliii TOPEH BHYTPH
3alIHIIaeMOro oobeMa.

Haunyummii crioco6 ImkerapoBaTh 3hdeKT yBeTuueHus JaBIeHHUS B3pbIBa MIPH HAJMYKMU B CHCTEME IIPOTHUBO-
B3pPBIBHOI 3alIUTHI TEXHOJIOTHICCKOTO 0O0PYIOBAHNS METOJOM pasrepMeTH3allii cOpOCHOro TpySoNpoBoia — Iojiada
XJIaJareHTa ¢ HHTEHCHUBHOCTHIO (0,1+0,5)10_2 M3 M—2.c~! B momepedHoe cedeHNe TPYGOIPOBOIA HEIIOCPECTBEHHO 32
MeMOpaHoIi 10 ee cpabaThIBAaHUS WIN OJHOBpEeMeHHO ¢ HUM. [Ipy HAIMYWK OpOllieHUS B TPyOOIPOBOie U MCIIOIb30-
BaHUH MPUEMHOM eMKOCTH, HaXOAIEeHCs O pa3pexXeHeM, JJIMHA TpyOoIipoBoa (10 pe3yabTaTaM 3KCIIEPUMEHTOB
— 10 30 M) He OKa3bIBacT 3aMETHOTO BIMAHUS HAa MAaKCHMAJIbHOE JAaBJIeHUE B3pPHIBA.

VBenuueHne mapineHus pasrepmernsauuu o ~ 0,2 MIla (rmpu Ha4aabHOM JABICHHHM TEXHOJOTHYECKOM CPeibl
0,1 MIIa) Takke NpUBOANAT K MCUe3HOBeHNIO 3dhdekTa nHTeHCUbUKAITKY B3pbIBa.

VBennueHue guaMeTpa cOPOCHOTO TPYOOIpOBOJa OTHOCHUTENBHO JAMAaMeTpa COPOCHOTO CeueHMsT CIOCOOCTBYET
CHITKEHHIO BO3AelicTBUS HaHHOTO 3(hdekTa Ha HHTeHCUbUKAIIIO B3pHIBa.
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7. IPUMEPBI PACYETOB

IMpumep 1. TIoNBIA TEXHOMOTHIECKUII ammapaT oObeMoM 12 M3 paccUMTaH Ha MAaKCHMAaIbHOE WM3OBITOYHOE
napineHue 0,2 MIla (a6comotHoe nasnenue 0,3 MITa) u npeaHasHadyeH Aid paGoTHI IpU aTMOCHEPHOM JABICHUH C
cojlepKalleii alleTOH peakIMOHHOM Maccoil. Armmapar uMeeT pybamky oborpea (80 °C). HeoGxomuMo ompeaeanrhb
6€30IMacHYIO IUTOIIAAb pasrepMeTH3aIIAN.

HopManbHast CKOpocTh paclpoCTpaHCHAS IUTaMeHH Hauboee OMacHOH OKOJIOCTEXHOMETPHICCKOM aIleTOHO-BO3-
OYLIHOI CMecH TIpU aTMocdepHOM AasneHui 1 TeMiepartype (298 K) cocrasmster 0,32 M-c—!. CrenoparensHo, IpH
temmneparype B anmapate 80 °C (353 K) MakcuMmanbHOe 3HAUYEHUE HOPMAIBHON CKOPOCTH PacIpOCTPAHCHUS [UIAMCHKA
B COOTBeTCTBUU ¢ opMymoii (163)

S, = 0,32(353/298)2 mc—1 = 0,45 m-c—1.
A cTeXMOMETPHIECKOll alleTOHO-BO3AYIIHON cMecu m, = 9,28; E;, = 7,96; M; = (58 x0,05+28 x 0,95)
Kr-kMonp—! = 29,5 kr-kmons !, TTockonbky n,, = 0,3 MIla/0,1 MIla = 3 npeBblllaeT 3Ha4YeHUE 2, TO JUISL BEIYACTEHMS

0e30MacHOll IUIOIIAMN Pa3TepMEeTH3ali BOCIMOIb3yeMC KPUTEPHAIbHBIM COOTHoIIeHueM (159). Beipaxenue juist
KOMILTeKca nofobuss W B cooTBeTcTBUM ¢ dopMyioii (160) 1 onpeneTeHHBIMK 3HAYCHUAMHU S,; 1 M; MOXeT OBITH
3aIMCaHoO B BUJle

C 36x3,14)13 1223

=28 F,

0,45 T

I wF (8314x353)" _1
29,5

e F u3MepsioT B M2.
CrenoBate/IbHO, KPATCPUATIBbHOE COOTHOIeHHE (159) oTHOCUTeNbHO F MOXHO 3amucarh B BUIC

09 928-3

F>
28 795

= R

=0,07 X w2,
n

C yBeIMUEHWEM CTEIIeHN HETEpMETHIHOCTH cocyia obpeMoM okono 10 M3 E/V 2/3 ot 0,025 no 0,25 3HaueHue
dakTopa TypOymusanuu BospacraeT oT 2,5 jo 5. IIpemmonoxum, aro x = 2,5 opu p = 1. [Ipu 3TOM MHHUMANbHAs
IWIoIAnp pasrepMerrsanmy F = 0,175 M2, a sHaumr F/V2/3 = 0,03. IocmeHee MOATBEpKIAET, YTO 3HaYeHUe daKTopa
TypOyaM3aIy BEIOPAHO MIPABUIBHO. e CTBUTENBHO, €A ObI MBI IPEIIONOXAIN, YTO X = 5, TO MOMYYWIN OBl CIIUIIKOM
HU3KOC U TAaKOW CTelleHW TypOymusanuu sHaueHue F/V23 = 0,06 (smecro 0,25). Htak, GesomacHas IUTOLIALb
PpasTepMETH3aIMY COCTABIACT B JAaHHOM ciydae 0,175 M2, 4To paBHO3HAYHO COPOCHOMY OTBEPCTHIO AuaMeTpoM 0,47 M.

ITpumep 2. Cocyn o6beMoM 4 M> 63 BCTPOCHHEIX BHYTPE 3TEMEHTOB [UIT XpaHEHHUS GSH30/a, paCCIMTAHHBIIN Ha
MakcuManpHOe abcomoTHoe maBieHme 0,2 MIla, Heo6XOMMMO OCHACTUTL HAJCKHOM CHCTeMOI cOpoca JaBIeHUS
B3pbIBA ¢ OTBOAOM IIPOAYKTOB B3pHIBA 10 TPYOOIIPOBOLY B H€30IIaCHOE MECTO.

Jrst 6€H307I0-BOMYIITHON CMECH CTEXMOMETPUIECKOTO COCTAaBa IIPM aTMOCQEPHEIX ycIoBusx S,; = 0,36 mc—l;
E;=7,99; M;= (78 x 0,027+28 x 0,973) KT-KMomb ! = 29,35 kr-kMomp— L. [l cHcTeM pasTepMeTH3allY cO COPOCHBIM
TPyOOIIPOBOIOM §€3 OPOTIIEHUSI UCTEKAIOTIIX IIPOIYKTOB XIAIaTCHTOM BHE 3aBUCHMOCTH OT 00BbeMa cocyna y = 4. Tak
Kak m,, = 0,2 MIIa/0,1 MIla = 2, To pacdeT ILTOIAAN Pa3TepMETU3ANY IPOBOAUM 110 KPUTEPUATEHOMY COOTHOIICHUIO

(158). BeropaB B KadecTBe 3HaUCHMS KoadhdunmeHTa pacxoga W = 0,4, moayyaeM BhIpaXeHUE

172
173 2/3( 2935
36 x3,14) x4 (*] x 0,36
F \8314 X 298/ y 47.9-1) _ 0,37 22,
0,4 7,99(2-1)

T. €. JIUaMeTp COPOCHOTO TpyOOIpOBOAA JODKCH COCTABRAATH OKofao 0,7 M, UTO CAMIIKOM MHOTO IS COCYIa,
SKBUBAICHTHBII AHAMETp KOTOPOTO (IuamMeTp cdepbl o6beMoM 4 M) 1,97 M.

TTosToMy cucTema cOpoca JarjIeHUSI, BKIOUAss TPYOOIIPOBO/I, JOIKHA OBITh CHAGXEHA CHCTEMOM OpPOIICHUS.
IIpu sTOM MOXKeET OBITh TIPUHAITO ¥ = 1,5, a 3HAUNT, KaK HETPYAHO BBIYMCINTH, AMAMETP COPOCHOTO TPyOOIIpOBOIa
6ymer papeH 0,4 M, YTO BIIOJNHE TIPUEMIEMO IISI JAHHOTO COCYAa, PACCUNTAHHOTO Ha JOCTATOUHO HU3KOE JaBICHNC.

ITpumep 3. Peaxtop BMECTHMOCTBIO 6 M3, B KOTOPOM BO3MOXKHO OOPa3OBaHME M30IIPOIIAHOIO-BO3IYIIHOM
cTexruoMeTprudeckod cmecu 1pu gapiaeHun 0,2 MIla, comepxut clIOXHbBIE Bpalllaoluecs AeTaan. TpeGyercs ompese-
JIUTh 6e30TacHyl0 IUIOMAIb pasTepMeTH3alluy TIPW YCIOBUH, UTO PEaKTOp pacCUMTaH Ha M3OBITOYHOE JaBICHUC
0,4 MIIa (abcomotHoe naBrenue 0,5 MIIa).
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Tax kak ®, = 0,5 MIIa/0,2 MIla = 2,5 Gonbmre 2, To pacdeT BeeM 1o dopmyne (159). st crexuomeTpu-
4ECKOi M30TIPONIaHOI0-BO3AYIMHOM cmecu M; = (60 x 0,044 + 28 x 0,956) r - KMoIb ! = 29.4 kr - KMo ;

3
8, =10,295(0,2/0,1)793=0,21 m - ¢c~1;m,=9,3; E;= 8,0. [TocKOIBKY BIUSHUE BCTPOSHHBIX JIETATEH HA TypOy,TA3AITIIO
O/IHO3HAYHO HEM3BECTHO M OOBEM PEAKTOpa OTHOCHUTEIHLHO HEBENWK, BHIOMpaeM 3HaueHue ) = 8. IIpu 3HauUeHUN
koaduImeHTa pacxoga W = 1 umeeM

8314 x 298

1/2
(36 x 3,14 )1/3 x 62/3 [ﬂ—J % 0,21
F > " x 0,9

,80.3-2.9
V8

=0,2 M2,

OTcroa HETPYOHO BBMUCIUTH, YTO AMAMETP IIPEIOXPAaHUTEIbHON MeMOPaHBI IOJDKEH ObITh paBeH 0,5 M.

IIpumep 4 (o6paTHas 3amaua). B maGoparopHoM cocyne oobemom 0,01 M3, paccunTanHOM Ha nasiene 2,0 MITa
U UMEWNIeM COPOCHOE OTBEPCTHE [UISI YCTAHOBKM IIPEAOXPAHUTELHOW MeMOpaHBl AMaMETpoM 2,5 CM, MpPOBOMAST
UCCIECIOBAHUS II0 OIPEISICHUI0 HOPMAIBHBIX CKOPOCTEH paclpoCTpaHeHUS IUIAMCHW JIS CTCXHMOMETPUYECKHX
METAHO-BO3IYIITHBIX CMECEH IIPY PA3MTUYHBIX JaBICHUSIX. TpedyeTcs ompeneuTh, 0 KAKOTO MAKCHUMAIBHOTO HAYalb-
HOTO JaBIICHUSI MOXHO II0JIaBATh B COCYI TOPIOUYIO CMECH, YTOOBI ITOCHE €€ BOCIIJIAMEHEHHS B IICHTPE COCY/Ia JaB/ICHIe
B3pPBIBA HE IIPEBBICIIIO JOIIycTMOro mapiaenus 2,0 MIla.

Tax xak ¢ poCTOM JaBIeHUs HOPMAIBHAS CKOPOCTh MAfaeT, TO C HEKOTOPBIM 3aIlacoM B Ka4eCTBe S,,; BRIOHpaeM
sraueHne 0,305 m-c~!, monyueHHOe 115t aTMOC(hepHOTO AaBieHus. IS CTeXHOMETPUYECKON METAHO-BOSIYIITHOM CMECH
M, = (16 x 0,094+20 x 0,906) Kr-KMomp ™! = 26,9 xr-kMomp—!; E, =174; n, = 8,7. 3HaueHus dakTopa TypOyM3anuu
1 KO3(DPUIMEHTA pacxoia MOTYT OBITh IIPUHSTHI COOTBETCTBEHHO ¥ = 1 u pu = 0,8.

Hcxomoe 3HaUCHUE HAYaILHOTO TAB/IEHNS B3PhIBA B COCY/IE BXONUT B 3HaveHue n,, = P, /P, npudem P,, = 2,0 MlIla

B COOTBETCTBHUU C YCJIOBUSAMU 3aa4y. 3alIICAHHOE OTHOCUTEIIBHO T,, KpUTepualbHOE cooTHOLIEHKE (159) npuHuMaeT
BUI
S W\/Ei
TC —
m=— e ?
0,9 %

T

a CJIeI0BaTCIbHO, MAKCUMAJIbHO AOITYCTUMOC HAaYaJIbHOC MaBJICHUC I‘OpIO‘ieﬁ CMCCH B COCyIeC

=1
WAE,
r, - [L] = 2,0 MITa (8,7 -

1,775m)_1
09% 0,9

= 0,6 MIIa,

T. €. He JIOJIXHO IpessinaTh 0,6 MIla.

(Beeneno nononnutenanno, Mam. Ne 1).
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1. PASPABOTAH Munucrepcrsom BHyTpennnx aeji CCCP, MunucTepcTBOM XHMHIECKOMH MPOMBILLIEHROC-

™ CCCP

2. YTBEPXK/JIEH U BBEJEH B JIEMCTBUE Ilocranosienuem Cocyzapersennoro komurera CCCP o
YIPABJICHHIO KAY€CTBOM NPOAYKIMM U cranaapram ot 14.06.91 Ne 875

3. B3AMEH I'OCT 12.1.004—85

4. CCBLUIOYHBIE HOPMATUBHO-TEXHUYECKHE TOKYMEHTDI

O6o3Hagenne HT/I, Ha KOTOpHIit JaHA CCBUIKA

HoMep 1myHKTa, OATTYHKTA, pasiena, IPUIOXeHU]

T'OCT 2.106—96
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I'OCT 2.119—73
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I'OCT 15.001—88
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Tpunoxenne 1
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Paanenexne ocoboonacHbix BEWwECT8 U MaTepuanocs Npu XpaHeHuu

I'OCT 12.1.004-91
Ta6nuua 15

Mog- [1A%K HawumeHOBaHWG KaTeropuy 0coBOONACHbIX FPy308
KNCC | ooum no FOCT 19433 212
2.1 ]| 212 |HesocnnameHAIOWINECH HEANOBUTHIO ra3bi, OXMCNAIOWKE 11222
222 |AnosuTie radw, oKMCASIOWNE 11 1224 NpumeuaHusn:
22 224 {RnoswTbie rasni, OKACNAIOLING, BAKHE W (KNH) KOPPOIUOHHDIE 1111 1312 1. BewecTsa 1 MaTepUansl MOryT HaXOAUTLCA B OQHOM OTCEKE CKNaaa Wik Ha 0QHOM
35 [ s ooy e o e L s e
T R T e e T e e T L e T T
322 INBX (18 °C t, . < + 23 °C) smceumuee 4141411117 11323 SCBaHUSM HOPMATWUBHbIX QOKYMEHTOB, HO GbiTh HE MaHee 10 M.
T 3. BetuecTsa n MaTepuarnsl A0MKHE! HAXOAUTLCA B Pa3HbiX OTCeKax cknana (T.e. AOMK-
3.2 | 323 [NBX(-18 °Ctye, < + 23 °C) enxue U (Unk) KOPPOIMOHHLIe 4l4]a]1]111] 1]324 Hbi GbITh paaaeneHbl NPOTMBONOXAPHON NePeropoaKon 1-ro TMNa) AK Ha pasHibix
324 fNBX (tor 18 a0 + 23 'C) enxne u (wu) kopposuokisie alajalaf1fy1]1j412 4. g:;clauu;acg::): Marepualibi AOMKHLI HAXOAUTLCA B PA3HLIX CKNAAAX UMM HA Pa3HbIX NIo-
412 |NBT spoeutbie 4141413131333} 1]415 wankax. :
415 [NBT camopasnaraolumecs npu ¢ > 50 °C c onacHocTwio paspuisaynakoskn | 4 1414 14| 4|4 44| 1] 1 416
* [ste Jor ot i <517 [Tl el le e T e JEX ORI DT
417 |NBT camopaanaraoumecs npu 50 °C ¢ oNacHOCTbIO pa3pbiBa YNaKoBKn 414141a141414141111]111]1 422 1B - nerkosocNNaMeHIOUNEcs BelLecTsa;
. B - AnoBuTHIE BeWlecTsa;
4.2 | 422 |Camopa3naraioumecs BewecTsa sosuTse 41414]4|4)4)4]413(3]3]|3]1]433 t,cn - TEMNEPATYPA BCNLIKK B 32KPLITOM TUINE;
433 Rgmocnl. BLIQEAIOIME BOCNITAMEHRIOLIMECA rabi NDH BIBUMOQERCTBM C H20, 4lalalalaf{3l3]3l3[3[3la]l3]1]a34 t - Temneparypa
434 WM‘MWW raawl ¢ H20, camosocninamensio- 4lalalalsl3lalalalalslslali] 436
43 (436 [Bgtces aemmanv sy o o amrercom 70| 41414 (3] 3]3] 33333 3]3] 1] 1] 1 Jaxr
437 |Beiuectsa, Buinenniowme BOCINAMEHAIOWMECH Fa3bl, CAMOBOFOPAIOLINECR 4141413131313 1313131313131313]12] 11512
512 |Oxucnsiowne seluecTsa, snosuTsie 3j313f3|3|3]3|3]3]|3]3]3]|3]3]3}13]3]1]514
5.1 | 514 |Omcnsioume BelwecTea, Sa0BUTbIC, KOPPOIHOHHLIE, ERKWE 31313313 |3|3}313[3[3[3]3]3]|3|3fj3]1]1]}515
515 |Oxucnsiowme sewecTsa, eaxme 1 (W) KOPPOIUOHHE 31313133313 |3{3{3]3]|3|3}3]3|J3]|3]j1]1]1]521
521 [Oprannyeckue nepoxcuab B3ppiBOONacHbie, camopadnarawmeca nput<50°Cl 4 141 414141414 1413131313133 1313131313({3]1]522
522 |Oprannueckme nepokcuasl camopaanaraiowuecs npu t > 50°C 4144141414443 1313131313[3]3[31313}3(2]1]|523
523 |Opranuyeckue nepokcAfbl BIpLIBOONACcHLIe 4{4]4|alajaja]|a|3]|3)3)|3]3|3]3|3)3]3|3|3fj1]1]1]524
5.2 | 524 |Opranuueckue nepokcuas 6e3 AONONHUTENLHORD BUAA ONACHOCTU 414|413)13|3|313|3|3|3|3]|3|3|3]|3|3]3]3]|3]2]2]|2]1(|s525
525 |Opraxuveckue nepokcuabl eakke ANA aa 4141413131313 1313f3131313)1343}3]3j13j3|3j1)11]1}1]1]5%
526 [Opranuueckne nepokcUabl NErKOBOCNIAMEHSIOWMECS 414141313131 3131313131313131313]3131313[3|3]3]21211}527
527 |Opranuueckue nepoKCHaL! NErkOBOCNNAMEHAIOWMECR, exue ANA Mma3 4141413131313 13131313131313]13|3|31313}313)J3}3]2}2}1 1|611
611 [Snosutbie BewecTsa NeTyuMe 563 JONONHUTENLHOID BUAA ONACHOCTA 4l14]af212)2]21212]1212)2)2]2)2)2)2}2]212]|3}2]3}2]2]2]2]1]|612
612 |AincauTsie sewectsa netyuwe, /1B (foy, < 23 °C) 4lalal2]21212]2|3[313]3|3[3]|3|3|3]|4]|4|4]4]|4]4]|4]j414]4]1]1]613
6.1 | 613 |Anosutuie Bewecrsa netyuue, /1B (23 °C <t < 61°C) 4lalab2l212121213]13]|3}313|313}3]|314j4|4|4]|4]|4]4]|a]4]4]1]|1]1]614
614 |AnosvTeie BeliecTsa neTyuue efkue 1 (W) KOPPOIMOHHLIE 4144212121212 21212]2|212|2]2)|2|2]2|3)2]|3|2]|2])2)j2}2|1]1]1]|1]615
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HaumeHroBaHue Kkateropum onacHbiX rpy3os
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HesocnnameHAIOWWeCA HERNOBUTLIO rasbl 583 4ONONHUTENLHOND Buaa ONACHOCTH
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AinosuTbie razbl 6@3 AONCNHUTENLHOTD BUAA ONACHOCTH
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AposuTbie rasl eakue U (WNK) KOPPOIUOHHBIe
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Bocnnamensiowmecs rassl 53 A0NONHUTENBHOMO BUAA ONAaCHOCTH

Paanenenue onacHbix BewecTs 1 Marepuanos NpuU XpaHeHuu
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232

BocnnameHsowmMecn rassi 4xue U (MNN) KOPPOIUOHHbLIe
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ApoBuTbie n BOCTINAMEHAIOWNECA radbl 663 A0NONHNTENLHOTO BKUAA ONACHOCTH
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NBX (t < -18 "C) Ge3 ACNONHUTENBLHOMO BKA3 ONACHOCTH
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NBX (t < -18 °C) cnaboraoBuTbHIO
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NBX (t ot -18 po + 23 °C) 6e3 AONONHUTENLHOFD BMAA ONACHOCTY
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NBX (t or -18 no + 23 °C) cnabosaosuTuie

W
w
-

331

NBX (t ot 23 po 61 °C) 6e3 RONONHUTENLHOD BAA ONACHOCTH
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NBX (t or 23 po 61 °C) cnaboanosutuie
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JIBT Gea pononHUTENbHOrO 8BUAA ONACHOCTU
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JNIBT camopasnarawoumecn npu t < 50 °C
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Camosoaropasowmecs Teepabie sewecrsa 6e3 AONONHUTENBLHONO 8MAAa ONACHOCTH
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CamoBo3ropaowmecs Teepabie seuwecTsa cnabosgoeuToie
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424

CamoBo3ropaiowmMecn Teepabie BEUIeCTBa eakve U (MN1) KOPPO3UOHHLIS
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CamMOB03rOPAICILMECH TEEpABIe BELIeCTBa, BHAGHAIOWING BOCNNAMEHAIWNOCA
ras Npn B3aUMOABUCTBUK ¢ H20

431

HewecTaa, BbAGNAIOWIME BOCINAMEHAIUMACR a3kl NPW BIAUMOAGHUCTBNK ¢ H20,
6e3 AOMONHUTEILHOMD BUAA 0NACHOCTU
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432

BQ‘O.I.I.OCTS& BbigenAowWne BOCNNAMEHAOLMECA rfadbi NPY 83aumonencTenn ¢ H20,
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©6CTBA, BbiASNAIOLWE BOCINAMEHAIOWMECA rashi NPy BaauMoaencTann ¢ H20,
cnal OBNTHIe
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Oxucnisiouve Bewectea 6e3 QONONHUTENHHOTO BUAA ONacHOCTVY
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5.1
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Oxucnsiowme BelecTsa ¢nabosaoBuTHIe
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AnoBuThie sewecTsa Henatyuve 6e3 QONONMHUTENLHOIO BURA ONACHOCTU
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AnosuThie BeLLECTBa HENETYYUE 84KNe U (MNKU) KOPPOIUOHHLI
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Beujecrsa U matepuansi COBMECTUMDI,

Belecrea U Marepuanbl MOFyT HaxO4UTLCR B OAHOM OTCEKe CKNana MK Ha OaHON
nnowagke. fopU3oHTanbHoe paccTOAHME MexXay HUMU OOMKHO COOTBETCTBOBATL Tpe-
GOBaHUAM HOPMATUBHLIX AOKYMEHTOB, HO GbiTb He MeHee 5 M.

BewecTsa u Marepnanbl MOTYT HaXOAUTLCH B OHOM OTCEKe CKana unu Ha ORHOW
nnowanke. [ OpU3IOHTaNbHOE paccToRHKe Mexay HaMu A0/HKHO COOTBETCTBOBATL TPE-
60BaHUAM HOPMATUBHBIX JOKYMEHTOB, HO ObiTh He meHee 10 M.

Bemec*raa U MatTephanei JONXKHbI HAXOAUTHCHA B PA3Hbix OTCEKax cknana (T.e. ROMKHLL
6biTh pazneneHbl NPOTMBONOXAPHON NEPeropoakon 1- ro TMNa AW Ha pasHbIX NNo-
wiaakax.

BewecrBa n Matepuans! AOMXKHBI HAXOAUTLCA B Pa3HLIX CKNAgax MW Ha paadbix Nno-
wankax.

NBX - nerkosocNNaMeHAWWecs WMAKOCTH;

NBT - nerxosocnNamMeHNIoWNECA Teepabie BeilecTsa;
NB - nerxoeocnnaMeHAIOWNECA BEWECTBA;

18 - apoBuTLIE BewwecTsa;

fyen - TEMNEPATYPA BCNLILIKW B 33KPLITOM TUME;

t- Temnepartypa

618

AposuTbie BeLLECTBA HENETYUne NerkosoCcnnaMeHsLWMecs, Teepabie
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811

Eakve 1 (Mnn) KOPPO3MOHHBIE BellecTBa (kicnbie) 6e3 40NONHMTENBLHOM BUAA
QNACHOCTH,
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817

Egkve n (Mnu) KOPPO3NOHHbLIE BeLeCTBa (kucnbie) cnabosaoBuTie
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818

Eakue n (unn) KOPPO3UOHHLIE BOLECTBa (Kucnbie), cnabbie okucnuTenu

821

Eakue n (Mnn) KOPPONOHHBIE BELLECTBa (OCHOBHLIe) Bea AoNONHNUTENLHOM Buga
ONAcCHOCTH

»

826

Enkune u (MNK1) KOPPO3NOHHbBIE BEWECTBA (OCHOBHbIE) S40BUTLIE

827

8.2

827

Egkne n (1nv) KOPpO3MOHHbIE BelecTaa (OCHOBHbIE) cnabosaoBuTbie

828

Eaxve n (wnn) KOppo3noHHbie BewiecTea (0CHOBHbIE) cnabbie okucnuTenu

-l

831

Pa3Hbie eaxne # (Wnn) KOPpo3nOHHLIe BewecTBa 6e3 JoNONHUTENLHOro auaa
ONacHOCTH

836

8.3

836

Pa3subie eqkre 1 (MNKU) KOPPO3UOHHBIC BEWeCTBa AAOBUTbIe

-

837

Pa3Hble eakve u (Mv) KOPPO3MOHHbIe BelwecTsa chabosnosuTbie
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838

Pa3sHbie eakne 1 (MNK) KOPPO3IUOHHBIE BeulecTBa, cnabbie okucnuTenu
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911

BelliecTsa, H8 OTHECEHHbLI® K 1 — 8-/ rpynnam, B a3po30nLHON yNnakoBke

N

912

loptoumne TeepAbie BewecTsa (t,., ot 61 0o 90 °C)

L (o]
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W

913

ellieCTBa, HEe OTHECOHHBIA K 1~ 5-W rpyNfiaM, BOCNaMeHRIoILWeC CaMONPON3BONBHO
WNY NPY B3aUMOZGHCTBUM C H20
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9.1

914

Beuwecraa, He OTHECBHHbI@ K 1= 8-1 rpynnam, cnabuie okucnurenn

©
e
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915

BewecTtsa, H8 OTHECEHHbI® K 1— 8-# rpynnam, ManoonacHbie, AA0BUTHIE

916

BeulecTsa, He OTHECEHHBIE K 1— 8-/ rpynnam, cnabbie egxve 1 (MNKU) KOPPOIUOHHLIE

917

Beuwjecraa, He OTHECEHHbI K 1~ 8-A rpynnam, HaMarHuyeHHbIie

921

Balyecraa, onacHbi8 NpU XPaHBHNW HABANOM, BbiOBNAOLNe TOpIoMNe ra3bi Npn

83auMogencTauu ¢ Ha

922

BeilecTtsa, OnacHbie Npu XpaHeHUH HABANOM, ALOBUTbIE

923

9.2

923

BeuiecTsa, onacHbie Npu XpaHBHUU HABANOM, @OKUe 1 (k) KOPPOIUOHHBIe

+1924

924

Beuiecrsa, onacHbie nNpy XpaHewun Hasanom, norrowaiowmne O, soaayxa
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Paanenerue onacHbix ¥ 0co600NAcHbLIX BEWECTB U MarTepuanos NpU xpaHeHuu

TOCT 12.1.004-91

TaGbnuuwa 17

OCHOBHOW BUAY Arperar- Kareropuu Ne
noxapHodt | woe coc- JlononHuTenbHbIE BUAB! ONACHOCTH onacwocrn |
onacHocT™M | TosHue no FOCT 19433 1
[asul | HemsaoBuTbie ¥ sa0BUTLIE U (MNKU) KOPPO3UOHHBIE 8aKne 212,222,224 x| 1| 1] 2
Be3 NONONHUTENLHOID Bnaa onacHocTy unu cnabosacsutuie 511, 513 2111+ 3 Npumesanus:
Q "s’ Anosurbie U (MNKU) KOPPOIUOHHBIE 512,514,515 x| 31 1] 1} 1 4 + BeulecTsa n matepnanti COBMECTUMbI.
= g § 1. Bewecrsa u matepuansi MOryT HaxoAUTLCA B OR/HOM OTCexe CKNana UNu Ha oaHON
4 §= a EQKWe, KOPPOINOHHBIG KWCIIOTbI, CHIbHBIE ORWCHWTENW 812,815 41211711115 nnowianxe. TOPUIOHTANLHOE PACCTORHUE MEXAY HUMKN [OMKHO COOTBETCTBLBATL Tpe-
.3 ac 6oBaHWAM HOPMATUBHLIX AOKYMBHTOB, HO GbiTb He MeHee 5 M.
@ o=@ EAkne, KOPPOIUOHHbIE KUCNOTLI, Cnabbie okucnuTenu 818 5121111]|1]|+1s 2. BeuecTtsa U MaTeprantl MOryT HaXOAMTECA 8 OQHOM OTCeKe CKNana uNK Ha ORHOM
g £ = Teepasie nnotwaaxe. FOPU3OHTaNLHOE PACCTORHUE MEXAY HUMKU AOSDKHO COOTBETCTBOBATL Tpe-
g = N | PasHbie eaxue M KOPPOINOHHEIE, OCHOBAHNA 828 612|+|1]2]|2]|+]|7 60BAHMAM HOPMATHBHBIX AOKYMEHTOB, HO GbiTb He MeHee 10 M.
g Xuakve 3. Bewecrsa ¥ matepranbl A0/DKHBI HAXOANTLCA B PA3HbLIX OTCEKaX CKNaaa (T.e. AOMKHbI
8 PasHbie eakue U KOpPOIUOHHbIe, SA0BUTbIE 832 7121111 1]1]1]1]8 6biTh pasneneHsl NPOTUBONOXAPHON NEPeropoaKo 1-fo TUNA) UNKM Ha Pa3HBIX NNO-
s ] .
o Pa3Hble ekue U KOPPOIUOHHBIE, HEANOBUTLIS 838, 914 gl2{1]1|1]1]1[{1[+]9 4. g:f;?;aau MaTepnanbl A0MKHLI HAXOAUTLCA B Pa3HbIX CKNAAax UK Ha Pa3HLIX NNO-
§§§§ B3psiBOONACHbI UNM CaMopaanaraiovecs 521,522,523 %[ 9|4|13|3|3}3|3]|3|3{1]10 . gggﬁx::r‘lacuue se146CTBa 1 MaTEpHANS
§§§ g NerxosocnnamensioLmecs 524,525,526,527%(10 [ 3 | 3| 3|33 |3 |33 |1] 1|11
[a3pl | B a3p030nbHON YNAKOBKE, CHATHIE UMY CHUKEHHBIE 231,232,241, 911 | 11| 4| 4| 4| 4| a |44 |4|4]4]+]12
CnaGosaosuTsie a2 ol alala3]2]|2]3f2[4]3]4]+]13
AnoBUTLIe, KOPPOIUOHHBIE g;ﬁ 314,322, 323; 13/4la]l4a|3]3[3]|3|3}4|3]4]1]|1]14
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%g OcHoeaHus 824 «l16lalalat2l3l2]2|3|4]|3|4]1]2|2]2] 1|17
% E Pastbie eame 833, 834 xl17lalalal2]2]2]2|3]4|3]4|1]2]2]2]2]|1}18
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