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[IPUJIOXEHUE 7 Cripapounoe TPEBOBAHU A TIOXKAPHOW BE3OITACHOCTU
11O COBMECTHOMY XPAHEHMIO BEIIECTB 1 MATEPHUAJIOB

OPUJIOXEHWE 8 METOJT OTTIPEAEJIEHN S BE3OIACHOM TIOIIA TN
PASI'EPMETU3AIIMI OGOPY IOBAHU A

TOCYIAPCTBEHHBIH CTAHJAPT COI3A CCP

Cucrema cTan1apToB 0€30I1aCHOCTH TPyAa

MMOKAPHAS BE3OITACHOCTbD
rocrt
OO0mue TpedoBaHus 12.1.004-91

Occupational safety standards system.
Fire safety. General requirements

Jata BBeaenus 01.07.92

Hacrosmuii ctanaapT ycraHaBiuBaeT oo01ue TpeOoBaHus MOKapHOH 0€30MaCHOCTH K
00BEKTaM 3aIIUTHI PA3TIMYHOTO HA3HAYECHHUS HAa BCEX CTA/IUAX UX KU3HEHHOTO LIHUKJIIA!
ucclieloBaHue, pa3paboTka HOPMATUBHBIX JIOKYMEHTOB, KOHCTPYHPOBaHHE,
MIPOEKTHUPOBAHNE, U3TOTOBJIEHUE, CTPOUTEIHCTBO, BBIMOJIHEHUE YCIyT (pador),
UCIBITaHUE, 3aKyIIKa IPOAYKIIMU 10 UMIIOPTY, IPOJIaxka MPOIyKIMH (B TOM UHCIIE Ha
9KCIIOPT), XpaHEHUE, TPAHCIIOPTUPOBAHUE, YCTAHOBKA, MOHTAX, HAJIaJIKa, TEXHUYECKOE
00CITy’)KUBaHUE, PEMOHT (PEKOHCTPYKILHUS ), SKCIUTyaTaus (IpUMEHEHNE) U yTUIIH3aIHsL.
Jln1st 00BbEKTOB, HE COOTBETCTBYIOLIHMX JICHCTBYIOLUIMM HOpMaM, CTaHJapT YCTaHABIHBAET
TpeOoBaHuUs K pa3pabOTKe MPOEKTOB KOMIECHCUPYIOUIMX CPEICTB M CUCTEM O0ECTICUSHHS
MOYKapHOU OE30MaCHOCTH Ha CTAAMAX CTPOUTENBCTBA, PEKOHCTPYKIIMU U SKCILTyaTalluu
00OBEKTOB.

TpeboBanus cTaHAapTa SIBISIFOTCS 00S3aTEIHHBIMHU.
TepMuHbL, TpUMEHsIEMbIE B CTAHJAPTE, U UX MOSICHEHUS! TPUBEAEHBI B IPUIQ0KEHHUH 1.

(M3menennas penakuus, U3m. Ne 1).

1. OBHIUE ITOJOKEHUSA

1.1. Tloxapnas 0e30macHOCTh OOBEKTa JOJDKHA OOECIeunBaThCs CHUCTEMaMU
MIPEAOTBPALEHUS 0Kapa U MPOTUBOINOKAPHOM 3aIlMTHI, B TOM YHMCJIE OPraHU3allMOHHO-
TEXHUYCCKUMU MCPOIIPUATHAMMU.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

cXpaHa TpyAa, ayauT W cepTHdMKaLms, 4 B poxymenTax: 2
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Cuctembl mokapHOW  ©€30HaCHOCTH  JIOJDKHBI  XapaKTepU30BaThCs  YPOBHEM
obecrieyeHusl MOKapHO 0e30MacHOCTU JIoIeH M MaTepHalbHBIX LIEHHOCTEH, a Takxke
HSKOHOMHUYECKUMH KpPUTEPUSAMH S(P(PEKTUBHOCTH OSTHUX CHCTEM JUIsI MaTepHalIbHBIX
LIEHHOCTEeH, C Y4YeToM BcCeX CTaauil (HayuHas pa3paboTKa, MPOEKTUPOBAHMUE,
CTPOUTENILCTBO, JKCIUTyaTalMs) >KU3HEHHOTO LHKIA OOBEKTOB U BBINOJHATH OJHY W3
CIIEIYIOIINX 3a4au:

HCKIIIOYaTb BOBHUKHOBCHHEC I10KAapa,
o0ecneynBaTh MOXAapHYIO 0e30IMacHOCTh JIIO,Z[GIZ;
obecnieynBaTh MMOXAapHYIO 0C30IMacCHOCTh MaTCpHuaJIbHBIX I_ICHHOCTeﬁ;

obecneunBaTh MOXapHYIO 0C30I1aCHOCTh Iojaein u MaTCpHruaJIbHBIX LICHHOCTEH
OTHOBPEMCHHO.

1.2. OOBEeKTHl JOKHBI UMETh CUCTEMBI MOKapHOI 0€301MacHOCTH, HAalpaBJICHHbIE Ha
NPEJOTBpAlllCHUE BO3ACUCTBUS HA JIO/IEH OMacHbIX (PaKTOPOB MOkKapa, B TOM YHCIE UX
BTOPUYHBIX MPOSABICHUN Ha TpeOyeMOM ypOBHE.

Tpebyemblii ypoBeHb oOecrieueHHsI MOXKApHOM OE30MAaCHOCTH JIIOJEH C MOMOIIbIO
yKa3aHHBIX CHCTEM JoJKeH ObITh He MeHee 0,999999 mpenoTBpaiieHus BO3IEHCTBUS
OnacHbIX (PAaKTOPOB B I'0Jl B pacyeTe Ha KaXJOro 4eloBeKa, a JOIyCTHMBIH ypOBEHb
MOKapHOW OMACHOCTH JAJIS Jroed NoJbKeH OblTh He Oosiee 107 BO3AEHCTBUS OMACHBIX
(bakTOpOB MOXkapa, MPEBHIIAIOLINX MPEIETbHO JOMyCTUMbIE 3HAUEHUs, B TOJI B pacueTe
Ha KaXJ10T'0 4Y€JI0BEKa.

Meton ompeneneHus YpoBHS oOOecreyeHHsl TMOKapHOW Oe30macHOCTH  Jirojei
MIPUBE/ICH B IPHIOKEHUU 2%,

* HpI/IBeI[CHHBIC B IIPUIIOKCHUAX 2, i u i CTa”HJdapTa MCTOJAbI MOT'YT U3MCHATBHCA C COIrIaCus TOJIOBHOHU

OpraHu3alyy B 00JacT noxapHoi 6ezomnacaoctu - BHUUIIO MB/T CCCP.

1.3. OObeKkThI, TOXKapbl HAa KOTOPHIX MOTYT MPHBECTH K MAacCOBOMY MOPaXCHHUIO
TOJeH, HAXOSIIUXCS Ha ITHX OOBEKTaX M OKPYXKAIOUIeH TEeppUTOPUHU, OMACHBIMU H
BpeAHBIMU TIpou3BoicTBeHHbIMU (akTopamu (o [OCT 12.0.003), a Takke OmacHBIMHU
dakTopaMu TOKapa W HMX BTOPUYHBIMHU TPOSIBICHUSMH, JODKHBI HWMETh CHCTEMBI
MOKapHOW O0e30MacHOCTH, O0ECIEYMBAIOIINE MUHUMAIBHO BO3MOXHYIO BEpPOSITHOCTH
BO3HUKHOBEHHUs Mokapa. KOHKpeTHbIe 3HaUeHHs] MUHUMAaJIbHO BO3MOXHOUM BEPOSTHOCTH
BO3HUKHOBEHHUSI TOXapa OIpPEACNAIOTCS NPOCKTUPOBIIMKAMU M TEXHOJOraMU MpH
MACTIOPTHU3AIUHU ITUX OOBEKTOB B YCTAHOBICHHOM TMOPSIKE.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, ‘ B QOKYMEHTaN: 3
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HepequL TaKUX OOBEKTOB pa3pa6aTLIBaeTC${ COOTBCTCTBYIOIIMMU MUHHUCTCPCTBAMU
(BeI[OMCTBaMI/I n T.H.) B YCTAHOBJICHHOM ITOPAIKEC.

Merton ONpCACIICHUA BCPOATHOCTHU BO3HUKHOBCHUA oxxapa (B3pBIBa) B
MOoXKXapoomnaCHOM 00BEKTE IMPUBCJACH B IPUJIIOKCHUN 3.

1.4. OOBEKTB, OTHECEHHbIE K COOTBETCTBYIOIIMM KATETOpUSM TIO TIOXKApPHOM
ONACHOCTH COTIJIACHO HOPMAaM TEXHOJIOTUYECKOTO IPOEKTUPOBAHHUS Ul ONPENCICHUS
KaTeropuii NOMELIEHUH M 3JaHUM [0 I[O0XAapHOM U B3PBIBOIOXKAPHOM OIIACHOCTH,

JAOJDKHBI MMCTb DKOHOMUYCCKHU 3(1)(1)6KTI/IBHLIC CUCTCMBI HO)KapHOﬁ 6630H3CHOCTI/I,

MeToa OIEHKH SKOHOMUYECKOM 3(1)(I)CKTI/IBHOCTI/I CHUCTEM HO)KE[pHOﬁ 0e30IMacHOCTH
MMpUBCACHA IIPUITOKCHUN 4.

1.5. OmnacHbiMH (aKTOpaMu, BO3JIEHCTBYIOIIMMU Ha JIIOJeH M MaTepHalbHbIC
LIEHHOCTH, SIBJISIFOTCS:

I1aMsl M UCKPBI;
MOBBILLIEHHAS] TEMIIEPATyPa OKPYKAIOLIEH CPEMbl;

TOKCUYHBIE NPOYKThl TOPEHUS U TEPMUUECKOTO PA3JI0KEHHUS;
TIBIM;

MTOHM)KEHHAs! KOHLICHTpAaLUs KUCIOPOa.

K BTOPUYHBIM TMPOABIICHUAM OITACHBIX (I)aKTOpOB noxapa, BOSﬂCﬁCTByIOLHHM Ha
JIroaen u MaTCpHaJIbHBIC ICHHOCTU, OTHOCATCA:

OCKOJIKH, YaCTH PA3PYIIHUBIINXCH allllapaTOB, arperatoB, YCTAHOBOK, KOHCTPYKI_[I/Iﬁ;

PaaOaKTUBHBIC U TOKCUYHBIC BCIICCTBA U MATCPUAJIbI, BHIIICAIINC U3 Pa3pyHICHHBIX
arrapaTroB U YCTaHOBOK;

BHCKTpI/I‘-IeCKI/Iﬁ TOK, BO3HUKIINN B PE3YJIbTATC BBIHOCA BBICOKOI'O HAIIPSKCHUSA Ha
TOKOIIPOBOJAIINEC YaCTH KOHCTPYKHHﬁ, arrmapaTroB, arperaTosB,

omacHble (pakTopsl B3pbiBa 1o [OCT 12.1.010, npoucmieaiiero BeaeACTBHE MOXKapa;
OTHETYIIAINE BEIlIEeCTBA.

1.6. Knaccuduxanus 00BbEKTOB IO MOXKapHOH U B3PHIBOIIOKAPHOM OMAaCHOCTH JJOJKHA
MIPOU3BOJIUTHCS C YUETOM JOIYCTUMOTO YPOBHS MX HMOXapHOW omacHocTH (TpedyeMoro
YPOBHs oOecrieueH sl MoXKapHOil 0€301MacHOCTH), a pacueThl KPUTEPHEB U MOKa3aTeseh ee
OLIEHKH, B T. 4. BEPOSTHOCTH IOKapa (B3pbIBa), - C yUETOM MacChl TOPIOYMX U TPYIHO-

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 4
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ropro4ymux BCHICCTB U MATCPHUATIOB, HAXOJAIIUXCS Ha O6T>€KTC, B3PBIBOIIOKAPOOITaCHBIX
30H, O6p8.3yIOH_[I/IXC}I B aBapHﬁHBIX CUTyalusax, U BO3MOKHOI'O yLuep6a I JIoAeH U
MaTCpHraJIbHBIX LICHHOCTEH.

1.7. BeposiTHOCTh BO3HUKHOBEHHUS TOXapa OT (B) JIEKTPHUUECKOTO WIH APYroro
€IMHUYHOTO TEXHOJIOTMYECKOTO H3JeTHUs WM 000pYyIOBaHUA TPU HX pa3paboOTKe U
W3TOTOBJICHUM HE JIOJDKHA NPEBBIIATH 3HAYCHUS 10 roji. 3Hay€HUE BEIMYHUHBI
JOMYCTUMOW BEPOSATHOCTH TMOKapa MpPU NMPUMEHEHUU H3JeNUid Ha OOBEKTaxX IOJHKHO
YCTaHABIMBATLCS PACUYETOM, UCXOIS W3 TpeOoBaHWM m. 1.2 HACTOSIEro CTaHIapTa.
MeTton ompeneneHuss BEPOATHOCTH BO3HUKHOBEHHUS TMOXapa OT (B) DJIEKTPHUYECKHX
W3EIUI TPUBENICH B IPUIIOKEHUU 5.

1.8. MCTOI[I/IKI/I, coAcprKaluecda B CTaHAapTax U APYIruX HOPMATHUBHO-TCXHUYCCKUX
AOKYMCHTAaX W MNPCAHAZHAYCHHBIC AJId OIPCACIICHUA MoKa3aTejei noncapHoﬁ OIIACHOCTH
CTPOUTCIIbHBIX KOHCTPYKI_[I/Iﬁ, ux O6J'II/II_IOBOK U OTHACJIOK, BCHICCTB, MATCPUAIOB U
56631 (S1)0505 (B T.4. HC3aBCPILICHHOI'O HpOI/IBBOJICTBa) AOJDKHBI aJICKBATHO OTpPAXKaTh
PCAJIbHBIC YCIIOBUA MOXKapa.

1.9. Tlepeuenr u TpeOoBaHMsA K 3(PPEKTHUBHOCTU 3JIEMEHTOB KOHKPETHBIX CHCTEM
MOKapHOW 0e30MacHOCTH JOJDKHBI YCTaHABJIMBATHCS HOPMATUBHBIMU M HOPMAaTHBHO-

TCXHUYICCKUMU NOKYMCHTAMH Ha COOTBCTCTBYIOIIINEC BUBI 00BEKTOB.

ITpumeps! pacyera nokazateneil apdexTuBHOCTH 1o m.o. 1.2, 1.3, 1.7 npuBeaeHsl B
IIPWJIOKEHNU 6.

2. TPEBOBAHHUS K CIIOCOBAM
OBECIIEYEHUS ITOKAPHOM
BE30OIMACHOCTHU CUCTEMBI
INPEJOTBPAIIEHUSA ITOKAPA

2.1. IlpenoTBparieHue noxapa JOKHO JOCTUTAThCs PEJOTBpAIleHEM 00pa30BaHus
roproueid cpeasl W (WIM) MPEJOTBpalllEHHEM oOpa3oBaHUs B roproueil cpene (Wi
BHECCHUS B Hee) HCTOYHHUKOB 3aKUI'aHUs.

2.2. IIpenoTBpamieHre 00pa30oBaHMs TOPIOYEH CPeIbl JOHKHO 00eCIIeYMBATHCS OTHUM
U3 CIEIYIONINX CIIOCOO0B UM UX KOMOMHAIIHIA:

MaKCUMaJIbHO BO3MOYKHBIM IIPUMEHEHHEM HETOPIOYUX U TPYJHOTOPIOYUX BEILECTB U
MaTepHalloB;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 5
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MaKCHUMaJbHO BO3MOXHBIM [0  YCIIOBUSIM TEXHOJIOTMM M  CTPOMTEILCTBA
OrpaHUYEHUEM Macchl M (WiM) oObeMa TOoplOYMX BEIIECTB, MaTepHaloB U HauOoiee
0e30macHbBIM CIIOCOOOM HX pa3MelleHHs;

W30JISIIHUEH roproueit cpepl (MPUMEHEHNEM U30JIMPOBAHHBIX OTCEKOB, KaMep, KaOuH 1
T.IL);

NOAACPIKAHUCM Oe3omacHo KOHICHTpaun Cpeiabl B COOTBCTCTBUHU C HOpMaMHu U
npaBujIaMu U APYTIr'UMHA HOPMATUBHO-TCXHUYCCKUMH, HOPMATUBHBIMU HNOKYMCHTAMH U
paBUjIaMn 6e3OHaCHOCTI/I;

JOCTaTOYHOM KOHIIEHTpanuen (rermMaruzaropa B BO3AyXe 3allUIaeMOro oobeMa (ero
COCTaBHOM 4acTH);

NOAACPIKAHUCM TEMIICPATYpPbl U HABJICHUA CPCAbI, IIPU KOTOPBIX PACIPOCTPAHCHUC
IJIaMCHHU UCKIIIOYACTCA,

MaKCHMaJIbHOM MeEXaHH3alluell M aBTOMaTH3allMeld TEeXHOJIOTHYECKHUX mponeccos,
CBA3aHHBIX C O6paI_I_ICHI/ICM ropro4yux BCHICCTB;

YCTaHOBKOﬁ IMMOXKXapOoOI1aCHOT'O O60py&0BaHI/I${ M0 BO3MOXXHOCTH B H30JIUPOBAHHBIX
NMOMCIICHUAX WJIN Ha OTKPBITHIX IIJIOIIAJIKAX;

NPUMEHEHUEM YCTPOMCTB 3aIUThl MPOU3BOJICTBEHHOTO 00OpYJIOBAHUS C TOPIOUYUMHU
BEILLIECTBAMHU OT IOBPEXKICHUM U aBapHii, YCTAHOBKOW OTKIIOYAIOIIUX, OTCEKAIOLUX M
IPYTUX YCTPOUCTB.

2.3. IlpenotBpamienue oOpa3oBaHUS B TOpHOYEH Cpele HCTOYHHKOB 3a)KHTaHUS
JIOJHKHO JIOCTHTaThCSl TMPUMEHEHHEM OJIHUM W3 CIEAYIOUMX CHOCOO0B WM HX
KOMOWHAIIUEN:

NPUMEHEHHEM MallMH, MEXaHU3MOB, 000PYyIOBaHUs, YCTPOMCTB, MPU IKCILUTyaTalluH
KOTOPBIX HE 00pa3yroTcs UCTOUHUKHU 3aKUTaHUS;

MPUMEHEHHEM  3JIEKTPOOOOpYAOBaHUs, COOTBETCTBYIOIIETO TMOXKAapPOOMAcHOH U
B3PBIBOONIACHOM 30HaM, IpyMIe U KaTerOpuu B3PbHIBOONACHON CMECH B COOTBETCTBUU C
tpeboBanusimu [OCT 12.1.011 u [IpaBun ycTpoiCTBa 2JIEKTPOYCTAHOBOK;

NPUMCHCHUCM B KOHCTPYKIHUU 6LICTpOI[CfICTBy10H.IPIX CpCaACTB 3alllUTHOT'O
OTKIIOYCHHA BO3MOKHBIX HCTOYHHWKOB 3aKHUI'aHUA,

NPUMEHEHHEM TEXHOJOIMYECKOro Mpolecca U 000pyH0oBaHMS, YIOBICTBOPSIOIIETO
TpeOOBaHUAM 3JIeKTpocTaTHuecKoi nckpoodesonacHoct no FOCT 12.1.018;

YCTPOHCTBOM MOJHME3ALIUTHI 31aHUH, COOPYKEHUI U 000pYyJ0BaHUS;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, ‘ B QOKYMEHTaN: 6
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MOAJEpXKAHUEM TEMIIepaTypbl HarpeBa IOBEPXHOCTH MaIIMH, MEXaHU3MOB,
000pyI0BaHUsl, YCTPOUCTB, BEIIECTB U MAaTEPUAIOB, KOTOPbIE MOTYT BONTH B KOHTaKT C
roprouel Cpeloi, HWKe MpeaerabHO AOMYCTUMOM, cocTaBisitomend 80 % HanMmeHblIeH
TEeMIIepaTypbl CAMOBOCIUIAMEHEHUS TOPIOYETO;

HUCKIIIOYCHUEC BO3MOXHOCTH IIOABJIICHHUA HCKPOBOTO paspdla B roploqeﬁ cpeaec ¢
3Hepme171, paBHOﬁ U BBIIIIE MUHUMAaJILHOM OHCPIUU 3aKUTAHUS;

MNPUMCHCHUCM HCUCKPAIICTO HHCTPYMCHTA ITPHU pa60Te C JICTKOBOCIINIaMCHAIOIIUMHCS
KUIKOCTAMHA U T'OPHOYUMHU I'a3aMU;

JIMKBHIALTUCH YCJ'IOBI/Iﬁ JJIA TCIIIIOBOI'0, XUMHYCCKOI'O U (I/IJ'II/I) MI/IKpO6I/IOHOTI/IquKOTO
CaMOBO3TOpaHUs 06pa1ua101u14xc;1 BCIICCTB, MAaTCpPHAJIOB, U3IEIUd | KOHCprKHHﬁ.
HOpH,[[OK COBMCCTHOI'O XpaHCHUA BCIICCTB W  MATCPHUAIIOB  OCYLICCTBIIAKOT B
COOTBCTCTBUU CO CIIPABOYHBIM IMPUIIOKCHUCM 7:

YCTPaHCHUECM KOHTAKTa C BO3AYXOM HI/IpO(bOpHLIX BCIICCTB,

YMCHBIICHUCM  OIPCACIIAIOIICTO pasMepa FOpIO‘-ICfI Cpeabl HHWKE HPCACIBbHO
AOIIYCTHUMOTI'O 10 TOPHOYUCCTH;

BBIIIOJIHCHHUEM HeﬁCTBYIOHIHX CTPOUTCIIbHBIX HOPM, IIPABUJI U CTAHIAPTOB.

2.4. OrpanuyeHre Macchl U (W) 00beMa TOPIOYHX BEIIECTB M MaTEPUAJIOB, a TAKKe
Haubosee Oe30macHBId CIOCOO MX pa3MeIIeHUs JOJDKHBI JOCTHTaThCsS MPUMEHEHHEM
OJTHOTO M3 CIEAYIOIIUX CIIOCOOOB MU MX KOMOMHAIIEH:

YMCHBIICHUCM MACChl H (I/I.III/I) o0Bema roprounx BCHICCTB U MAaTCPHAJIOB,
Haxo4dmuxcss OAHOBPEMEHHO B TIOMCIICHUHN WJIN HAa OTKPBITHIX IUIOMIAAKAX ]

YCTpOﬁCTBOM aBapHﬁHOFO CJIMBa IIOXKAPOOIIACHBIX JKUIKOCTEH U aBapHﬁHOF (O)
CTpaBJIMBaHHUA I'OPOYHNX I'a30B U3 allllapaTyphl;

YCTpOﬁCTBOM Ha TCXHOJIOIHYCCKOM 060py,[[OBaHI/II/I CHUCTEM HpOTHBOB3pLIBHOfI
3al0UTBl METOJ OIIPCACIICHUA Oe30ImacHoM IIomaan pasrepMeTu3anu O60py,Z[OBaHI/I$I

MMPUBCACH B IPUIIOKCHUUN 8;

NEPUOIMYECKON OYMCTKM TEpPPUTOPHM, HA KOTOPOH pacmojaraercs OOBEKT,
MIOMEIICHNH, KOMMYHUKAalLMi, anmapaTypbl OT TOPIOYUX OTXOJOB, OTJIOXXEHUH IMbUIH,
nyxa u T.IL.;

yAAJIEHUEM M0KAPOONACHBIX OTXOA0B IPOU3BOJCTBA;
3ameHoil serkoBocmamensitonuxes (JIBXK) u roprounmx (I'0K) xuakocredt Ha

HO)KapO6630HaCHBIe TCXHUYCCKHUEC MOIOIUC CPEACTBA.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, ‘ B QOKYMEHTaN: 7
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3. TPEBOBAHHUSA K CIIOCOBAM
OBECIHEYEHMUSA TOKAPHOH
BE3OITACHOCTHU CUCTEMBbI
MPOTUBOIOKAPHOU 3AIUTHI

3.1. IlpoTuBomnoxapHas 3aliuTa AOJKHA JOCTUTaThCAd MPUMEHEHHWEM OJHOTO U3
CJIEIYIOIINX CIIOCOOOB WIJIM UX KOMOWHAITACH:

MPUMEHEHUEM CPEJCTB MOKAPOTYIIEHUS W COOTBETCTBYIOUIMX BHUIOB MOKapHOMH
TEXHUKHU;

MPUMEHEHHEM  aBTOMAaTHYECKMX  YCTAaHOBOK  TOXAapHOM  CUTHaIu3aluud U
MOKapOTYIICHUS;

MPUMEHEHUEM OCHOBHBIX CTPOMUTEIBHBIX KOHCTPYKIMHA UM MaTepHasioB, B TOM YHCIIE
UCIONIB3YEMBIX Ui OOJIMIOBOK KOHCTPYKUHUH, C HOPMHUPOBAaHHBIMHM IIOKa3aTeNsIMU

MOYXapHON OMACHOCTH;

MPUMEHEHHEM TPONUCKA KOHCTPYKIUH OOBEKTOB aHTHIIMPCHAMH M HAaHECEHWEM Ha
WX TIOBEPXHOCTH OTHE3AIUTHBIX KPACOK (COCTaBOB);

yCTpoiicTBamMH, 00eCredMBaIONIMMHI OrPaHUUYEHHE PACTIPOCTPAHEHUS [10XKapa;

opraHnsauHeﬁ C TIOMOMBKO TEXHHUYCCKUX CPEACTB, BKIKHOYasd aBTOMAaTHUYCCKHUCEC,
CBOCBPEMEHHOT'O OIMOBEIICHUA U O9BAKyallun J'IIOI[GIZ;

MPUMEHEHHEM CPEJICTB KOJUICKTHBHOH W WHAWBUIYAIBHOW 3alllUTBI JIIOJCH OT
omacHbIX (haKTOPOB TOKAPa;

MIPUMEHEHHUEM CPEJICTB MTPOTUBOILIMHOM 3aIIUTHI.

3.2. OrpaHu4eHue pacupoCTpaHEHUs MOKapa 3a MPeAesbl ouara J0IKHO JOCTUTATHCS
MPUMEHEHHUEM OJIHOTO M3 CIIEAYIOIINX CIIOCOOOB MM X KOMOMHAIIMEH:

YCTPOICTBOM MPOTHUBOMOXKAPHBIX MPErpa;

YCTAHOBJICHUEM TIPENIETBLHO JIOMYCTHUMBIX TI0 TEXHHUKO-DKOHOMHYECKHUM pacueTaM
IJIomaAed MPOTUBOMOKAPHBIX OTCEKOB M CEKLIMM, a TaKXe H3TAKHOCTH 3JaHUM U
COOPY’KEHHI, HO He O0Jiee ONpeIeICHHBIX HOPMaMU;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 8
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YCTPOMCTBOM  aBapUUHOIO  OTKIIOYEHUS W  NEPEKIIOYEHUs  YCTAHOBOK U
KOMMYHUKAaIUH;

NPpUMCHCHUCM CpCACTB, MPCAOTBpAIIAOIIUX WKW OrpaHUYMBAIOIINX Ppa3jiiB U
pacTCKaHuC JKUJIKOCTEN IIpU IOXKape,

MNPUMCHCHUCM OTHCIPETPAKAAOIMIUX yCTpOfICTB B 060py,[[OBaHI/II/I.

3.3. Kaxapiii 00BEKT HODKEH UMETh TAaKO€ 00bEMHO-TNIAHUPOBOYHOE M TEXHUUYECKOE
UCTIONTHEHUE, YTOOBI 2BaKyanus JIOAe W3 Hero Oblia 3aBepllieHa 0 HACTYIUICHUS
NpeleabHO  JOMYyCTHMBIX  3HAUYEHHWHW  OMAacHBIX  (PakTOpoB moxkapa, a Tpu
HEIEJIecO00pPa3HOCTH 3BaKyaluu Oblla oOecreueHa 3amuTa JioJeH B o0bekTe. s
o0ecrieueHus IBaKyaIul HEOOXOAUMO:

YCTAaHOBUTH KOJINMYECTBO, pa3sMEphl, n COOTBCTCTBYIOLICC KOHCTPYKTHUBHOC
HCIIOJIHCHUC 5BAKYAIIMOHHBIX HYTeﬁ M BBIXOIOB,

o0ecreyuThb BO3MOXXHOCTb 6eCHpeHHTCTBCHHOFO JABHOKCHUA e 10
9BaKYyallUOHHBIM IIYTAM;

OpraHnu30BaThb npu HCO6XOI[I/IMOCTI/I YHpaBJICHUC JABMKCHHUEM nrojei 10
9BaKyallUOHHBIM IIYTAM (CBCTOBLIC YKa3aTeyii, 3BYKOBOC U pEUCBOC OIMMOBCIICHUC U T.H.).

3.4. CpencrBa KOJUIGKTUBHOM M MHAWBUAYAIbHOM 3aIMTHI JOJDKHBI 00ECHeunBaTh
0€30macHOCTb JII0/IeH B TEUEHUE BCETO BPEMEHH JICHCTBHSI OMACHBIX (PaKTOPOB MOXKapa.

KonnekTuBHY0 3aIUTy cleayeT o0ecreyrBaTh ¢ MOMOIIBIO 0XKapoOe30MacHbIX 30H
U JIpYrMX KOHCTPYKTHUBHBIX peuieHuil. CpelncTBa HMHAMBUAYAIbHOW 3alllUThl CIEAYET
NPUMEHSATH TAKXKe Ul OXKAPHBIX, YYACTBYIOUIUX B TYIIEHUH MOKapa.

3.5. CucremMa TpPOTHUBOJBIMHOW 3alIUTHl OOBEKTOB JOJDKHA 00eCredynBaTh
He3aJpIMIICHUE, CHIDKCHHE TeMIIepaTypbl M YJAJIeHHE TMPOAYKTOB TOpPEHHUS U
TEPMHUUYECKOTO Pa3JI0OKEHUS Ha MyTsX dBaKyallid B TEUEHUE BPEMEHH, IOCTATOYHOTO IS
dBaKyaluu JroAed W (WIM) KOJUIGKTHBHYIO 3allUTy JIOJed B COOTBETCTBUHM C
TpeboBaHUsAMU 1. 3.6 U (MIIU) 3aIUTY MAaTePUATLHBIX IIEHHOCTEH.

3.6. Ha kaxmom o0OOBEKTE HApOJHOTO XO3SIMCTBA MJOKHO OBITH OOECIEeueHO
CBOEBPEMEHHOE OTOBEIEHUE JOJeH U (MJIM) CUTHAIM3AIMS O MOXape B €ro HayalbHON
CTaJIMY TEXHUYECKUMU HIIM OPTaHU3AIIMOHHBIMU CPEJICTBAMHU.

[lepeuenr U 00OCHOBaHHE AOCTATOYHOCTH Ui IeNeBOM 3(P(HEKTUBHOCTH CPEICTB
OTIOBEIICHHS U (MJM) CUTHAM3AlUKA Ha OOBEKTaX COTJIACOBBIBACTCS B YCTAHOBJICHHOM
MOPSIZIKE.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, ‘ B QOKYMEHTaN: 9
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3.7. B 31aHUAX U COOPYXKEHUSAX HEOOXOAUMO MPETYCMOTPETh TEXHUUECKUE CPEICTBA
(JlecTHUYHbBIE KJIETKH, HPOTHUBOMOXAPHBIE CTEHBI, JTU(THI, Hapy>KHbIE IOXKApPHbIE
JIECTHMLIBI, aBapUHHBIE JIOKM U T.[I.), MMEIOIIAE YCTOMYMBOCTh IIPU IIOXKape H
OTHECTOMKOCTh KOHCTPYKILHUI HE MeHee BpeMEeHH, HeOOXOAUMOTro /ISl CIIaceHHsl JIIoJeH
IIPY [10>Kape U pacu€THOI0 BPEMEHHU TYILLIEHUS MOXkapa.

3.8. Ins mosxapHOM TEXHUKH JJOJKHBI OBITH ONPEAEIICHBI:

6BICTpO,Z[CI>iCTBPIC U UHTCHCHUBHOCTL IMOJa4X OTHCTYyIIAINX BCIICCTB,

AOIYCTHUMBIC OTHETYHIAIIINUEC BCIICCTBA (B TOM 4YHUCJIC C TIO3UIIUH Tpe6OBaHI/II>'I OKOJIOTHH
U COBMCCTUMOCTHU C ropsAliUMHA BCIICCTBAMHU U MaTepI/IaJ'IaMI/I);

HCTOYHHUKU U CPCACTBA MOJAYH OTHCTYIIAINUX BCIICCTB IJIA MMOKAPOTYIICHUA

HOpPMAaTUBHBIM  (pacueTHBIA) 3amac  COEHUaJIbHBIX  OTHETYHIAIUX  BEIIECTB
(TIOPOIITKOBBIX, TA30BbIX, IEHHBIX, KOMOMHHUPOBAHHBIX );

HCO6XOI[I/IMa$I CKOPOCTb HapallWBaHUS, MMOAAYN OTHCTYyIIAIIMNX BCHICCTB C MOMOIIBIO
TPAHCIIOPTHLBIX CPCACTB ONCPATHBHLIX MOXKAPHBIX CJ'Iy>K6;

Tpe60BaHI/I$I K yCTOﬁ‘-IHBOCTH OT BO3JCHCTBHUS OIACHBIX (I)aKTOpOB noxapa u Hux
BTOPHUYHBIX HpOﬂBHCHHﬁ;

TpeOOBaHUS TEXHUKU OE30MACHOCTH.

4. OPTAHU3ALIMUOHHO-
TEXHUUYECKUE MEPOIIPUSITUS
11O OBECIIEYEHUIO MO KAPHOU
BE3OIIACHOCTH

OpFaHI/ISaHI/IOHHO-TCXHI/I‘ICCKI/IG MCPONPUATUA JOJIKHBI BKIIHOYATb:

OpraHU3aIMI0 TOKAPHON OXpaHbl, OPraHU3AIMI0 BEJOMCTBEHHBIX CIYXO MOXKapHOH
0€30IacHOCTH B COOTBETCTBUH C 3akoHOoaTeabcTBOM Coroza CCP, coro3HBIX pecmyOimK
1 pCIICHUCM MCCTHBIX CoBeToB ACIIYTAaTOB TPYAAIINUXCH;

NAaCIOPTH3ALMI0 BEIIECTB, MATCPUANIOB, HU3JCIHH, TEXHOJOTHYECKHX IIPOIECCOB,
3IaHUH ¥ COOPYKEHUH OOBEKTOB B YACTH 00ECIICUCHUS TIOXKAPHOH 0€301acHOCTH;

MIPUBJICYCHUE OOIIECTBEHHOCTH K BOIIPOCaM OOECIICUCHHS TTOKaPHOH OE€30IMaCHOCTH;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 10
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OpraHu3anuio OoO0y4eHus paboTaloIIMX TMpaBHIaM IOXapHOH Oe30macHOCTH Ha
IIPOU3BOJCTBE, A HACEJNEHUS - B MOPSJIKE, YCTAHOBJIEHHOM IIpaBWJIAMM IOKapHOMU
0€30IacHOCTH COOTBETCTBYIOIIUX 0OBEKTOB MPEObIBAaHUS JTIO/ICH;

pa3pa60TI<y " pajin3aliii0 HOPM U IMPaBHII HO)KapHOﬁ 6630HaCHOCTI/I, I/IHCTp}/KI_II/Iﬁ 0
MopAaKe o6pameHI/1;1 C MOXKapOOIaCHbIMH BCUICCTBAMU U MaTCpHaIaMHU, O CO6J'IIO,Z[CHI/II/I
MMPOTUBOIIOXKAPHOI'O pCKUMA U JIENCTBUAX JIIOEiH IIpU BOSHUKHOBCHUH T102Kapa,

W3TOTOBJICHHE M TPHUMEHEHHE CPEACTB HArJSJAHONW aruTalud MO 00ECTeYeHUIO
MOKapHOU OE30MaCHOCTH;

MOPpAHOK XpaHCHHA BCIICCTB U MAaTCPHUAJIOB, TYIICHUC KOTOPBIX HCAOITYCTUMO OAHUMU
U TEMH KE€ CPCACTBAMHU, B 3aBUCUMOCTU OT HUX (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX H IOXKAPOOINACHBIX

CBOICTB;

HOPMHPOBAHNE YUCIECHHOCTH JItOJIEHl Ha 00BEKTE MO YCIOBUSAM 0€30MaCHOCTH UX MPHU
10Kape;

pa3pa60TKy MepOHpI/IﬂTI/Iﬁ 0 JACHCTBUSIM AIMUHUCTpALlUU, pa60q1/1x, ClIyKalux H
HaCCJICHUS Ha cnyqaﬁ BO3HUKHOBCHUS MOXKapa U OPraHu3aluio 5BaKyallun Hmﬂeﬁ;

OCHOBHBIC BU/bI, KOJIMYCCTBO, Pa3MCUICHUC U O6CJIY)KI/IB8.HI/IG nomapHoﬁ TCEXHUKU I10

T'OCT 12.4.009. ITpumeHsiemas 1okapHasi TEXHUKA JOJDKHA o0ecneunBarh P PEeKTUBHOE
TyIlIeHHE TIoXkKapa (3aropaHusi), ObITH O€30MACHON ISl IPUPOIBI U JTFOICH.

INMPNJIOXKEHUE 1
Oo0s3aTeIbHOE

TEPMUHDbI, IPUMEHAEMBIE B
HACTOSAIEM CTAHIAPTE, U UX
INOACHEHUA

Tab6numa 1
Tepmun [Tosicuenue
IToxap ITo CT COB 383-87.
MpOMBILNEHHAA 1 3KONorM4YEckan BeaonacHocTh, Pasmewerue peknami
oXpaHa TpyHa, ayauT M capTudUkaLas, 4 e gokymenTax: 11
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INpumeuvyanue. OIHOBPEMEHHO B HACTOAIIEM CTaHAapTe TOJ TOXKapoM
MOHUMACTCS TIPOIIECC, XAPAKTCPU3YIOIIUICS COIUATBHBIM W/WIA 3KOHOMUYCCKUM
yiiepboM B pe3ysbTaTe BO3JCHCTBUSA Ha JIIOACH W/WIM MaTepHajbHBIC IEHHOCTH
(hakTOPOB TEPMHUCCKOTO PA3JIOKCHHUS W/WINM TOPCHUS, Pa3BUBAIOIIUINCT BHE

CIICHHUAJIBHOTO Oo4ara, a TakKe MPpUMEHACMBIX OTHETYyHIalINX BEIICCTB

Cucrema moXKapHOU

0€e301IacHOCTH

Komiutekc  OpraHM3alMOHHBIX MEPONPHUSATHH W TEXHUYECKHX CPEACTB,

HaINpaBJICHHBIX Ha MPE0TBPALIEHHE TI0XKapa 1 yIepo OT HEero.

YpoBeHb MNOXKapHO

OIIaCHOCTH

KomnuvecTBeHHas Ol[eHKa BO3MOXKHOTO yuiepoa oT moxxapa

YpoBenb
obecrieueHus
M0’KapHOU

06€e301acHOCTH

KonnuecTBeHHas oleHKa MPe0TBPALICHHOTO yIiepOa IIPpH BO3MOXKHOM IT0XKape

Otxa3 CUCTEMBI
(31€MeHTOB)
MOKapHOU

0€e30IacHOCTH

OTKa3, KOTOprﬁ MOXCT NPUBECTU K BOSHUKHOBCHUIO MPEACIBHO JOIIYCTUMOT'O

3Ha4YCHUA OITaCHOT'O (I)aKTopa Io’kapa B 3allluIIaeMOM 00bemMe 00BeKTa

TloxxapoomnacHblit
OTKa3
KOMILJIEKTYIOIIETO

n3acimnAa

OTKa3  KOMIUIGKTYIOIIETO  HM3AETHs, KOTOPBIH  MOXET TIPHBECTH K

BO3HHKHOBEHHIO OMACHBIX (PAKTOPOB MOXKapa

OOBEKT 3aIUTEI

3Z[aHI/IC, COOpPYKCHHEC, NOMCHICHHUE, IPOHECC, TCXHOJOTHNYCCKasd YCTaHOBKa,
BCHICCTBO, MAaTCpraJl, TPAHCIIOPTHOC CPCACTBO, U3ACIHSA, 4@ TAKIKC UX IJICMCHTBI U

COBOKYIIHOCTH. B cocras o0bekTa 3allIUThI BXOJUT U YCJIOBCK

YceroiuuBocTh CBoiicTBO 00BEKTa INpeoTBpaliaTh BO3JEHCTBHE Ha JIIOJIEH M MaTepualibHbIe

o0BeKTa TIpY | IEHHOCTHU ONAaCHBIX (h)aKTOPOB MOXKapa M UX BTOPUUYHBIX TPOSIBICHUN

noxkape

Hcrounnk CpencTBo 3HEPreTHYECKOTO BO3ICHCTBHS, HHUIMHPYIOIIEE BO3HHKHOBEHHE

3aKUTaHUS TOpEHHUs

I'oprogas cpena Cpena, cnocoOHasi CaMOCTOSITEIBHO TOPETh IIOCHE YAAICHHS HCTOYHUKA
3a)KUTaHUs

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
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IloxxapHas

OIMACHOCTEL 00BEKTA

Mo I'OCT 12.1.033.

Mpumevyanue OIHOBPEMEHHO B HACTOSIIEM CTaHIAPTE MO MOXKAPHOM
yiiepba  OmMacHBIMHU

(baKTOpaMI/I Toxapa, B TOM YUCJI€ UX BTOPUYHBIMU IIPOABJICHUAMU

OIMMaCHOCTBIO MOHUMACTCA  BO3MOXHOCTHL  IPUYUHCHUA

3HA4YCHUEC OITaCHOT'O

(haxTopa moxkapa

[oxapnas ITo 'OCT 12.1.033

6e3011acHOCTh

Cucrema ITo 'OCT 12.1.033

NIPeIOTBPALCHHS

noxapa

Omnacuenit  ¢akrop| ITo TOCT 12.1.033

noxapa

Cucrema Mo 'OCT 12.1.033

TIPOTHUBOIIOKAPHOH

3aIIUTHI

IIpoTuBoasIMHAs Mo 'OCT 12.1.033

3ammTa

T'oprouectsb ITo CT COB 383-87

[penensHo 3HaueHHe omacHOro (akrTopa, BO3AEHCTBHE KOTOPOTO HA YENOBEKA B TEUCHHUE
JOITyCTMOE KPUTHYECKOH MPOJOJLKUTENFHOCTH HOKapa HC MIPUBOAUT K TPaBMe, 3a00JICBaHHIO

W OTKJIOHEHHUIO B COCTOSTHUU 340POBbS B TCUCHUE HOPMATUBHO YCTAaHOBJICHHOTO
BpEMEHH, a BO3JICHCTBHUE Ha MaTe€pHUaJIbHbBIE IEHHOCTU HE IPUBOAUT K IIOTEPE

YCTOWYMBOCTH 00BEKTA MPU MOKape

Kpuruueckas Bpewms, B TeueHHE KOTOPOTO JOCTHTAETCS IMPEIEIBHO IOMYCTUMOE 3HAYCHHE
MIPOIOJKUTEIBHOCTH | OITACHOTO (haKTOpa MoKapa B yCTAHOBICHHOM PEKHUME €r0 U3MEHEHUS
noxapa
IIpomyxius Cornmacno 3akony CCCP «O kauecTBe TPOAYKIIMM | 3allUTe MpaB
HOTPEOUTENIS»
(M3menennas pegakuusi, M3m. Ne 1).
MpOMBILLNEHHAR 1 3KONOMM4ECcKan BEI0NACHOCTE, PasmeweHue pexname
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 13
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INMPNJIOKEHMUE 2
Oo6s3aTebHOE

METO/I OITIPEJAEJEHUS YPOBHS
OBECIIEYEHHUS TOKAPHOA
BE3OINACHOCTH JIOJEU

Hacrosiuii Meton yctaHaBiIMBaeT NOPSAOK pacueTa ypoBHS 0OecriedeH s oKapHOn
0€30MacHOCTH JIIOJICH W BEPOSITHOCTH BO3JEHCTBHS OIMACHBIX (DAaKTOpOB MOKapa Ha
JTOeH, a Takke O0OCHOBaHMS TPEOOBAHWMH K APPEKTUBHOCTH CHCTEM OOECIICYECHUS
[I0’KapHON OE30MaCHOCTH JIFOJEH.

1. Cymnocth MeTORA

1.1. [Toka3zaTenem OLIEHKH ypOBHsI OO€CIieUeHUs MOXKapHOU 0€30MacCHOCTH JI0JeH Ha
O0BEKTax SBISETCS BEPOSTHOCTh MPENOTBpAIICHUS BO3ACHCTBUS (Pp) OMAcHBIX
¢dakropos noxkapa (ODII), mepedeHs KOTOPBIX OMPEASIACTCS HACTOSIIIAM CTaHIaPTOM.

1.2. BepostHocTh mnpenorBpamieHust BozuaedcTBus O®Il  onpenensitor Ui
[10’KapOONacHON CUTyalluH, IpU KOTOPOM MECTO BOSHHUKHOBEHMSI MOXkapa HaAXOAUTCS Ha
[IEPBOM 3Ta)ke BOJIM3HM OJHOIO U3 ABAKyallMOHHBIX BBIXOJOB U3 3/1aHUS (COOPYKEHMUS).

2. OcHOBHbBIE PAaCY€THBIC 3AaBHUCUMOCTH

2.1. BepostHocTts npenorspauienust Bosaeiictsus O®PII (Pg) Ha mronelr B oObeKTe
BBIYHCIISIOT TI0 (hopMyIie

%ﬂ‘QE, (1)

rae Op - pacueTHast BeposTHOCTh Bo3zaeiicTBust OPII Ha oTAe/IbHOTO YeI0BEKa B TOI.

VYpoBeHb obecrieueHus: 0€30MaCHOCTU JIOJCH NpU MoXKapax OTBedaeT Tpedyemomy,
eciu

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 14
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0y =05 )

rIe

i)
Q.E - momycTtuMasi BeposiTHOCTh Bo3aecTBuss ODII Ha OTAETbHOTO YeIOBEKa B TO/I.

JlonmyCTUMYI0 BEpOSITHOCTD

H
QB OPUHUMAIOT B COOTBETCTBUM C HACTOSIIUM CTaHAAPTOM.

2.2. BepoarHocTb (UB) BBIYMCIISAIOT JJIS JIIOAEH B KaXJOM 3/1aHUU (IIOMEILIECHUH) T10
dbopmyire

s = Ep(l-F)(1- PEJ), 3)

rac QH - BEPOATHOCTH I1OXKapa B 3[JaHUU B T'OX;
Py - BCPOATHOCTDH 3BAKyalluU Hmﬂeﬁ;

Pr1.n, - BeposTHOCTD 3(p(peKTUBHOM pabOTHl TEXHUYECKUX PELICHUN MPOTUBOMOXKAPHOM
3aILUTHI.

2.3. BeposTHOCTB 3BaKyalyu (P3) BEIYUCIAIOT 110 popMyIie

F=1-(1-F,)1- P},ﬁ,lﬂj’

“4)
rac P 9.I1 - BEPOATHOCTH 3BAKYyalllH 110 9BAKYAIITUOHHBIM ITYTIAM;
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 15
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P JI.B - BCEPOATHOCTb DJBaKyallUM II0 HAPYKHBIM J5BAKyallUOHHBIM JICCTHHIIAM,
nepexoaaM B CMEIKHBIC CCKIIUU 31aHHA.

2.4. BeposTHOCTD (P) BBIYUCISIOT TIO 3aBUCHMOCTH

i

Tan —ip
T, S £P<Tm<£P+TH_3;
Fn=49 0399, ecm £ tT,, 5T
0, SOl £y v
. (5)

I€ Ton - BpeMsd OT Hayajga Tokapa 10 OJIOKMPOBAaHUS 3BaKyallUOHHBIX ITyTeH B
pe3yabTaTte pacupoctpaHeHus Ha HuX O®II, umeromux npeneasHo A0MyCTUMBIC
JUUISL JTXOACH 3HAUCHUS, MHUH,

Ip - PaCYE€THOE BpEMs dBAKyalluu JIIOAEH, MUH;

Ty.n - UHTCPBAJl BPEMCHHU OT BO3HMKHOBCHUSA IIOXKapa A0 Hadalla 3BaAKyalluu JIIOI[GfI,
MHH.

PacueTHoe Bpems 3Bakyaluu JIIOJEH U3 MOMEIICHUN W 3IaHUN YyCTaHABJIMBAETCA IO
pacdyeTy BpPEMEHM JBWDKEHHS OJHOTO WM HECKOJBKHUX JIIOACKHX TIOTOKOB depe3
ABaKyaIMOHHBIE BBIXOJIbI OT HAaMOOJIee yIaIEHHBIX MECT PAa3MEIICHHUS JIFOICH.

[Ipu pacyere Bech MyTh IBHKCHHUS JFOJCKOTO TOTOKA IMOIPA3NENSACTCS HAa YYaCTKH
(TIpoxo1, KOPUAOpP, IBEPHON MPOEM, JECTHUYHBIA MapIl, TaMOyp) IIUHOW /i MTUPUHON
di. HavanpbHBIMM ydYaCTKaMH SIBJISIFOTCS TIPOXOIBI MEXAYy pabOuMMU MeECTaMH,
000pyIOBaHUEM, PSIIAMH KPECel | T.II.

[Ipu ompeneneHUM pacyeTHOrO BpEMEHH JJIMHA W IIMPUHA KaXKIOrO ydacTKa MyTH
SBaKyalluy MPUHUMAIOTCS MO MPOeKTy. JIJIMHA MyTH MO JIECTHUYHBIM MapiiaM, a TakxKe
Mo MaHgycaM u3MepsieTcs Mo JuiMHe Mapma. /[lnuHa mnyTh B JBEpHOM IpoeMe
MpUHUMAaETCs paBHOU HyJH0. [Ipoem, pacmonoxkeHHbIN B cTeHe TouuHo# 6omee 0,7 M, a
TaK)ke TamMOyp cleayeT CUMTaTh CAMOCTOATEIbHBIM y4aCTKOM TOPH30HTAJIBHOIO IMyTH,
MMEIOLIUM KOHEUHYIO JUTHHY /.

Pacuyetnoe Bpems 5Bakyalmu JIOAed (fp) CleTyeT ONpeieNaTh KaK CyMMY BPEMEHH
JBUKEHUSI JIIOJICKOTO MOTOKA MO OTJAENBHBIM YYacTKaM MyTH f; 110 popmyJie

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHqa Tpyaa, ayauT K cepTHdMkalMe, { B QOKYME@HTIN: 16
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=Lt L LY, (6)

rae {1 - BpeMs ABHMXKCHUS JI0JCKOro IIOTOKAa Ha IIEPBOM (Ha‘IaJ'ILHOM) y4acCTKE, MUH;

1, 13,..., ti - BpeMsl JBWKEHUS JIFOJICKOTO MOTOKA HAa KaXIOM U3 CICIYIOUIUX IOCIE
MEePBOTO y4acTKa MyTH MUH.

Bpewmst 1BUKEeHUS JTFOJICKOTO IMTOTOKA O MEPBOMY YYACTKY IMyTH (1), MHH, BBIYHCIISIOT
o ¢opmyIe

¢ (7)

rje /1 - AMHa IepBOTO yyacTKa MyTH, M;
V1, - 3HAYEHHE CKOPOCTH JIBIKEHHSI JIFOJICKOTO MOTOKA MO TOPU30HTATHFHOMY MyTH Ha
MEPBOM yYaCTKE, OTMPEEAETCs MO Taba. 2 B 3aBUCUMOCTH OT IUIOTHOCTH D, M/

MHH.

[InoTHOCTH MIOACKOTO MOTOKA (D1) Ha MEPBOM y4acTKe MyTH, M2/M2, BBIYUCIISIIOT T10
dbopmyme

hg - (8)

rae N1 - 4MCIIo JIF0Ie Ha IEPBOM YYaCTKE, Yell.;

f - cpenHsist TIIOMAlb TOPU3OHTAILHONW MPOEKIUHU YeJIOBeKa, MpUHUMAaeMasl paBHOM,
2
M 2

B3pOCJIOrO B JOMAIIHEH OJEKIE 0,1
I'Ipumuumaﬂuan W IKONoOrM4ecLan ﬁmnacﬁncm, PBSII'IEI.LIE‘HI‘IE‘ pEK.ﬂEMbI
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, { B QOKyMEaHTN: 17
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B3pPOCJIOTO B 3UMHEHN OJeXK e

MOAPOCTKA

0,125

0,07

d1, - mIMpHUHA MEPBOrO yyacTKa IyTH, M.

CKOpOCTB V1 ABUXKCHHUA JIIOJACKOTO IIOTOKA HA YYACTKaX IMYTH, CICAYIOIIHUX IIOCJIC
NnepBOro, MNpUHUMACTCA 110 Tabia. 2 B 3aBHCHMOCTH OT 3HAYEHWUS HMHTCHCHUBHOCTH
ABHUIKCHUA JIFOACKOI'O IMOTOKA IO KAXKAOMY M3 3TUX YYACTKOB IIyTH, KOTOPOC BBIYUCIISIOT
I BCEX YYAaCTKOB IIyTH, B TOM YUCJIC U UIA ABCPHBIX ITPOEMOB, 110 (pOpMyJ'Ie

_ Gi1- G
g

rae di, di-] - LUpuHa paccCMaTpUBaeMOro i-T0 U MPEIIIeCTBYIONIEro €My y4acTKa MyTH,
M;

Grz'
9)

qi.qi-1 - 3HAUCHHUA HNHTCHCHUBHOCTH JABUKCHUA JJFOACKOI'O IIOTOKAa 10
paccMaTpuBaeMOMy i-My W TIPEIIISCTBYIONIEMY Y4YacTKaM ITyTH, M/MUH,
3HAUCHNUEC MHTCHCHBHOCTU JABMIXCHHA JIFOJCKOI'O IMTOTOKA Ha IICPBOM YYACTKE
nyTH (¢=¢i-1), onpeaenseMoe 1mo Tada. 2 1Mo 3HauYeHUI0 | YCTaHOBIEHHOMY
o dhopmyne (8

TaOnuna 2
I'opuszoHTanbHBII
. JlecTHuia BHU3 JlecTHuia BBepx
nyTh JBepHoit
IInorHOCTH
mpoeM
nortoka D,
2, 2 MHTEHCHBHOCTD
M°/M CxopocTh CxopocTb CxopocTh
MHTEeHCUBHOCTH ¢, M/MUH HMHTEeHCUBHOCTH HMHTEeHCUBHOCTH
V, M/MHH vV, M/MHH V, M/MHH
q, M/MuH q, M/MUH q, M/MUH
0,01 100, 1 1 100 1 60 0,6
0,05 100 5 5 100 5 60 3
MPOMBILLNEHHAR W 3HONOrM4Yeckan GesonacHocTs, Pasmewerue peknami
oXpaHa Tpy@a, ayauT W cepTrdrkale, 4 e gokymenTax: 18
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0,1 80 8 8,7 95 9,5
0,2 60 12 13,4 68 13,6
0,3 47 14,1 16,5 52 16,6
0,4 40 16 18,4 40 16
0,5 33 16,5 19,6 31 15,6
0,7 23 16,1 18,5 18 12,6
0,8 19 15,2 17,3 13 10,4
15 13,5 8,5 8 7,2

0,9 u

Ooutee

53

40

32

26

22

15

13

11

53

9,6

10,4

11

10,5

104

9,9

IIpumevyanue. TabnuuHoe 3HAUEHNE NHTEHCUBHOCTH ABMKEHHS B JBEPHOM IPOEME NPH IJIOTHOCTH

motoka 0,9 u Gonee, paBHOe 8,5 M/MHH, YCTaHOBIICHO JJISl ABEPHOTO IpoemMa mupuHO# 1,6 M u Goree, a

IIPU JIBEPHOM NIPOEME MEHbIIEH MUPUHBI d NHTEHCUBHOCTH JABMXEHUS CIEAYET OMPEACNAThH 1Mo (hopmyie

q=2,5+3,75d.

Ecnu 3Hauenue gi, onpenensemoe no dopmynie (9), MeHbIIe UM PAaBHO 3HAYECHUIO

¢max, TO BpeMsi ABM)KEHHUS 10 YYACTKY MyTH (4) B MUHYTY

fet
V.

IIPU 3TOM 3HAUEHUS ¢max CJIELyEeT IPUHUMATh PaBHBIMU, M/MUH:

JUJIS TOPU30HTAJIbHBIX Ty TEH

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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JUIsL IBEPHBIX IPOEMOB 19,6
JJI1 I€CTHHULBI BHU3 16
JUISL IECTHHULIBI BBEPX 11

Ecnu 3nauenue ¢i, onpeneneHHoe mno dopmyne (9), 6oiblie gmax, TO MWUPUHY dj
JAHHOTO y4yacTKa MYTH CIIeAyeT yBEeIWYMBaTh Ha TaKOoe 3HAUY€HHE, MPU KOTOPOM
co0uroaeTcst yciaoBue

g 5 Fuxe. (11)

[Ipy HEBO3MOXHOCTH BBHITIOJIHEHHsSI ycloBUsA (11) HMHTEHCHMBHOCTP M CKOPOCTH
JBDKEHUS JIIOJICKOTO MOTOKA M0 YYACTKy MYTH i OMPEEAIOT 1Mo Tala. 2 npu 3HAYCHUHN
D=0,9 u 6onee. [Ipy 3TOM TOJDKHO YUUTBHIBATHCS BPEMsI 3aICPKKH JABUKCHUS JIIOJICH M3-
3a 00pa30BaBIIETOCS CKOTUICHHS.

[lpu cnusiHMM BHaYalle ydyacTka [ JABYX M Ooyiee JIOJACKHX TOTOKOB (uepT. 1)
MHTCHCUBHOCTH JABWXEHUS (¢i,), M/MUH, BBIYUCIISIOT 110 (GOpMyJIe

g = Z'gz'—l'ﬁi—l
’ 4 (12)

T/I€ ¢i-1 - ”THTEHCUBHOCTH JBMIKEHUS JIIOJICKMX IMOTOKOB, CIIMBAIOIIMXCS B HaYajle y4acTKa
1, M/MUH.

di-1 - MApUHA yYaCTKOB MYTHU CIUSHUSA, M;

di - mMpHUHA paccCMaTPUBAEMOT0 YIaCcTKa My TH, M.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 20
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UYepr. 1. CnustHuE TIOACKUX TOTOKOB

Ecnu 3Hauenue gi, onpeneneHHoe mno dopmyise (12), OGONbIIE Ggmax, TO MWUPHHY di
JAHHOTO y4acTKa MyTH CIIeyeT YBEINUMBaTh HA TaKyH BEITUYHUHY, YTOOBI COOIIOIANIOCH
yciaosue (11). B aTtoM citydyae Bpemsi IBUKEHUS 110 YYACTKY I onpeneisercs no dhopMmyJie

10).

2.5. Bpems tgn BBIYMCISAIOT IIyTEM pacyeTa 3HAYEHMH JOIMYCTHMOH KOHLEHTpaluu
aeiMa 1 apyrux O®Il Ha »BakyallMOHHBIX MyTSX B Pa3IMYHbIE MOMEHTHI BPEMEHHU.
Jlonyckaetcst BpeMsl toy IPUHUMATh paBHBIM HEOOXOMMOMY BPEMEHH 3BAKYALNH /16.

Heo6xonnmoe Bpemsi 3BaKyallil pacCUMTBIBACTCS KaK MPOM3BEACHUE KPUTUUYECKOM
IUI  4YeJOBeKa MPOJOJDKUTENIBHOCTH MOXKapa Ha Kod(pQUIMEHT 0e30MacHOCTH.
[Ipennonaraercs, 4To KaXkblii ONMacHBIN (haKTOp BO3AECHCTBYET Ha YEIOBEKa HE3aBUCUMO
OT JApYyTHX.

KpI/ITI/I‘-IeCKa}I NpOAOJDKUTCIILHOCTE IIOXKapa I J'IIO,Z[CI\/'I, HaxXoOAMMXCA Ha 3Taxke
odara Iroxapa, OoIpeacidCTCsa U3 yCJIOBUA NOCTUKCHHA OJHUM M3 O®II B mosTaKHOM
KOpuaope CBOCTO MPEACIbHO JOIMYCTUMOTO 3HAYCHUS. B kauectBe KpUTCpUA OMACHOCTU
AJIA Jnoz[eﬁ, HaxXOJAIINUXCs BBIIIC O4ara 1oxapa, pacCMaTpmuBacTCd yCIOBUC NOCTHKCHUA
OJHHUM H3 ODII npeaciibHO AO0OIMYCTUMOI'O 3HAYCHUSA B JIECTHUYHOM KJIETKE Ha YpOBHE
9Taxa I1oxapa.

3HaducHUS TCMIICPATYPHI, KOHLICHTpaI_II/Iﬁ TOKCHUYHBIX KOMIIOHCHTOB IIPOAYKTOB
ropcHusa u OIITUYECKOM INIOTHOCTH JbIMa B KOpUaope 9Taxka Iozkapa U B JIECTHUYHOH
KIJICTKC OHNPCACIAIOTCA B PE3YJIbTATC PCHICHUSA CUCTCMBI ypaBHCHI/Iﬁ TeIIora3000MeHa
JUJIS TIOMEILEHHM o4yara oxapa, rnos3TaxKHoro Kopuaopa u JIECTHUYHOH KJIETKH.

ypaBHeHI/IH ABWIKCHUS, CBA3BIBAIOINEC 3HAYCHUS TICPCIIal0B JaBJICHUI Ha npoemax ¢
pacxogaMu 4Cpe3 NpOCMbl, UMCHOT BU/J

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 21
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G = sign(P) By, - )2 BIAP), (13)

rae G - pacxon uepes3 mpoem, Kkrxc

m - kodpdunment pacxona mpoema (m=0,8 1 3aKpeITHIX MpoeMoB u M=0,64 mmns
OTKPBITHIX);

B - mmpuHa npoemos, Mm;

Y2, Y1 - HUKHAA U BEPXHAA I'PAHUIIBI IIOTOKA, M,

—

.'{::I - INIOTHOCTB I'a30B, IIPOXOAAIINX YCPE3 ITPOCM, KFXM-3,

Ap CpeoHUl B Mpeneiax y2, y1 nepenaj noJHbIX JaBiieHui, [1a.

HwxHsis 1 BepXHsis TpaHUIbI MOTOKA 3aBUCAT OT MOJOKEHUS IUIOCKOCTH PABHBIX
aBIICHUN

E-F

! J

y = ——
’ E(ﬂ _;q:', (14)

rae Pi, Pj, - craTn4eckoe IaBjIeHUe Ha yPOBHE I10J1a i-I'0 M j-ro nomemenui, Ia;

rjri- CpenHeo0BEeMHBIE TUIOTHOCTH Ta3a B j-M U i-M ITOMEIICHUSX, KFXM'3;

g - yCKOpeHue CBOOOTHOTO Ta/ICHNUS, mxc2

Ecnu mimoTHOCTH paBHBIX JaBICHHUN pacrojlaraeTcss BHE TPaHMIl PacCMaTpUBAEMOTO
npoema (yo£h1 wim yo*h2), TO IOTOK B IPOEME TeUeT B OJJHY CTOPOHY M TPAHHUIIBI TOTOKA
COBMAJIAIOT ¢ PUBNISCKUMU TpaHUIIaMu rpoemMa A1 u h2. [lepenan naBnenHwmii (

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 22
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AP ), [1a, B 3TOM cilydae BBIUUCISIOT MO (hopMyIie

AP=F-Freglhyth)o-p)i2 (15)

Ecnu miockocTs paBHBIX IaBlIEHUH pacronaraercs B rpaHuiax noroka (h1<yo<hz), To
B MpOoe€Me TEKyT JBa MOTOKa: M3 i-r0 MOMEIIEHHUS B j-€ U3 j-ro B i-e¢. HikHuit morok
MMeeT TpaHuIIbI /11 U (), Iepenaja JaBieHUs

AF JUISL 3TOTO TOTOKA OnpeensieTcs no Gopmye

‘ﬁP:lD;'_PJ'+g(y[|+h])(.'{}j'_.'q)f2' (16)

[ToTok B BepXHEH YacTH MpoemMa UMeeT IpaHuIbl Y0 U ho, nepenan nqaBieHus (

AF ) JUTsl HETO PacCUUTHIBAETCS MO PopMmylie

AP=F =P +glhy +y,)0,- )12 (17)

3HaKk pacxojia ra3oB (BXO,I[HIHI/Iﬁ B IMOMCHICHHUEC pacXxod CUHUTACTCA ITOJIOKUTCIbHBIM,
BBIXO,Z[HH.IPIFI - OTpI/II_IaTeJ'IBHLIM) " 3HA4YCHUC

.IIE--"II 3aBHCAT OT 3HAKa II€periaaa JTaBIICHUM

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 23
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-1, E=,€3‘jﬂpu AP <D

2.8 AP = ~
= i =
+1, o=p npu AP20 (18)
VYpaBHeHHe OalaHCca MacChl BIPAXaeTcs 3aBUCUMOCTBIO
dpPtdi="¥+> G- > G,
i 3 (19)
rae Vj - o0beM noMeneHus, M ;
¢ - Bpems, C;
Y - CKOpPOCTb BBITOPaHHUs II0KAPHOU HATPY3KH, KFXC_I;
2.G
i - CyMMa pacxoJ0B, BXOASIINX B [IOMELICHHE, KrXc'l;
2.G:
k - CyMMa pacxo0B, BBIXOASIINX U3 IIOMEIICHHUS, Kkrxc !
YpaBHeHHE SHEPTUH 17151 KOPUI0pa U JIECCTHUYHOM KIIETKU
d(CyoFT)Id = C, 3 TG -GN G,
i k (20)

rae Cy, Cp - yaenpHas H30X0pHas U U300apHast TEMIOEMKOCTH, KI[)KXKF"I XK'l;
Ti, Tj - Temneparypsl ra3oB B i-M U j-M oMelienusx, K.

VYpaBHeHue 6anaHca Macc OT/AEIbHBIX KOMIIOHEHTOB MPOAYKTOB TOPEHUS U KUCIOPOJa

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 24
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A o) di =L 4T X, G- X, TG
; i 1)

rae XL,i, XLj - KOHUEHTpanusi L-ro KOMIIOHEHTa NPOIYKTOB TOPEHHS B j-M H i-M
MOMEILEHUSX, TXKT

L1 - KoiauuecTtBO L-ro KOMIIOHEHTa TMPOAYKTOB ToOpeHus (KHCIOpona),
BBIICTISIOLIETOCS (TOTJIOIIAOIErocsl) IpU CrOpaHUHM OJHOTO KHJIoTpamma
MOXapPHOM HArpy3KH, KIXKT .

ypaBHeHI/IC OajlaHca OITHYECKOM IIJIOTHOCTH JAbIMa

P;Cfﬂj fdt = %Dm + z-'{'{iGi _)[’{J'ZG :
i k (22)

rJI€ Mj,Mj - ONTUYECKAs IIJIOTHOCTh JbIMA B j-M U [-M IIOMELIEHUAX HHXM'l;

Dm - apiM0o00pa3yrorias ClocOOHOCTh MOYKAPHOU HArpy3KH, Hroxm?xxr .

Onruyeckasi MIOTHOCTD AbIMa IIpHU OOBIYHEIX YCIIOBUAX CBsA3aHa C PACCTOAHUEM
HpeﬂeHBHOI\/’I BUIUMOCTH B AbIMY COOTHOIICHHUEM

My Jol i . (23)
3HayeHne BPEMEHM Haydaja 3BaKyalliH tg» JUIS 34aHUN (COopyXeHHid) 0e3 cucTemM
OIMOBCHICHUA BBIYUCIAIOT IO PpEe3yjibTaTaM MHCCICAO0OBaHUA TMOBCACHHA HIO,Z[CP’I npu

moxxapax B 3JaHUAX KOHKPCTHOI'O Ha3HAYCHHA.

IIpy HanuuuK B 31aHUM CUCTEMBI OIOBELIECHHUS O IN0XKAape 3HAYEHUE ty, MPUHUMAIOT
paBHOM BpeMeHH cpadaThIBaHHsI CUCTEMBI C yUETOM ee WHEpLUUOHHOCTH. [IpH oTcyTCTBUM
HEOOXOIMMBIX HMCXOJIHBIX HAHHBIX JUIA ONpEACNCHHS BPEMEHH Hauyala dSBaKyallud B
3aHUAX (COOPYXEHUSX) 0€3 CHCTEM OINOBEUICHMSI BEIUYMHY ty.5, CIEAYET NPUHUMATh
paBHOi 0,5 MUH - JUId 3TaXka Mokapa U 2 MMH - JIJIs BBILLIEIEKAIINX ITaKEH.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 25
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Eciu mectaM BO3HHUKHOBEHHUS noxxapa ABJIACTCA 3aJIbHOC IMOMCHICHUC, T'IC I10Kap
MOXKET OBIThH 06Hapy>1<eH OIHOBPCMCHHO BCECMH HaAXOAAINIMUMHUCA B HECM JIFOJAbMU, TO tao
AOIYCKACTCA NMPUHUMATDL PAaBHBIM HYJIIO. B stom CJIydac BCPOATHOCTb (P 3.1-[) BBIYHCIIAIOT
110 3aBUCUMOCTH

0995 ec;zuﬁFiﬁHE :

in .
0 ECM L, Phe

(24)
TIe fu6 - H606XOI[I/IMOC BPCM: DBAKYyallUU U3 3aJIbHBIX HOMCHICHHﬁ.

[Ipumeuyanue. 3naHusAMH (COOPYXKEHUSIMHU) O€3 CHCTEM OIOBEUICHHS] CUHTAIOT Te
31aHus (COOPYKEHHs), BOSHUKHOBEHHE TMOXKapa BHYTPH KOTOPBIX MOXKET OBITH 3aMEUYEHO
OJTHOBPEMEHHO BCEMH HaXOJSAUIUMHUCS TaM JTIOAbMH.

Pacuer tyg mpowmsBoamTcs s HamOoJiee ONMACHOTO BapHaHTa Pa3BUTHS MOXKapa,
XapakTepusyrlerocss HaubOompmmM TemnoM Hapactanus O®II B paccmarpuBaeMom
noMenieHnu. CHavajga pPacCUYMTHIBAIOT 3HAUCHUS KPUTHYECKOW IPOJOKUTEILHOCTH
noxapa (fxkp) IO YCIOBHUIO NOCTHKEeHHs KaxabiM u3 O®II mpenenbHO AOMYCTUMBIX
3HAYCHHI B 30HE MpeObIBaHUS JIt0/IeH (pabodeii 30He):

IO TOBBIIIEHHON TeMIepaType

o B [ 704 _ 3530
b + 2 _ 2
4| @734z (1- 970 05
10 IOTEPC BUAUMOCTH
-1 1ix
B Fln{ 1,050
£ = B - Vinl1.056E) ,
A LyBD 2
(26)
10 TTOHKEHHOMY COJIEPKaHUI0 KHCIIOPO/ia
np-Dthlllﬂ'ﬂHHEH W IKONoOrM4ecLan 'EBEOI'IEGHDEH:., pﬂEMELuEHHE FI'EK.I'IEMI:I
oxpada Tpyha, ayouT | EEF"‘I‘HQJI.I'INHLI,HH, ‘ B QOKyMEeHTaN: 26
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B 0,044
oy =)= _ 2
g {1
(2 027)
(27)
0 KaXKIOMY M3 ra3000pa3HBIX TOKCHYHBIX MPOYKTOB TOPEHHS
B v T
ty' =4=nfl-—— .
4| B
(28)

rae B - pa3sMepHbIi KOMIUIEKC, 3aBUCSIIUN OT TEIUIOTHI CrOpPaHUs Marepuana u
CcBOOOIHOTO 00beMa IMOMEIIICHUS, KT

fo - HaUaJbHas TEMIIEpaTypa Bo3lyxa B nomeueHuu, °C;

n - 1nokKasaTcjib CTCIICHU, y‘{I/ITBIBaIOH_IHﬁ HU3MCHCHHEC MACChI BBII'OPAIOIICTO MaTCpUajia
BO BPpCMCHHU;

A - pa3MepHBIi TapaMeTp, YUYUTHIBAIOIINN YAEIbHYI0 MAaCCOBYIO CKOPOCTH BBITOPaHUS
rOprOYero MaTepuana U Iiomaib noxapa, Krxc

z - 6e3pa3MepHbIil MapaMeTp, YUUTHIBAIOIINNA HEpaBHOMEPHOCTH pacnpeaenenus ODII
I10 BBICOTE NIOMELLEHUS;

Q - Hu31Ias TEII0Ta CrOpaHys MaTepuaina, MI[)KXKF'I;

Cp - ynenbpHas n300apHas TENJI0EMKOCTb Ia3a MI[)KXKF'I;

J - KOO PHUIHMEHT TEIUIONOTEPh;

h - K03 GUIUEHT MOITHOTHI TOPESHHUS,

V - ¢cBOOOIHBINM 00BEM ITOMEILICHHUS, M ,

a - KOB(I)(I)I/II_[I/ICHT OTpaXXCHUA NMPCAMETOB HA MMYTAX 53BAKYyaAl[UU;
FE - navyanpHas OCBCIICHHOCTB, JIK;

ll‘[p - OpeaciibHad JaJIbHOCTb BUAUMOCTH B AbIMY, M;

Dm - 1pIM000pa3sytoIas CiocoOOHOCTh TOPSILEro MaTepuaia, Hixm?xkr .

L- YI[CJ'ILHHﬁ BbIXO/J] TOKCHYHBIX T'da30B IIPpU CTrOpaAHUHA 1 xr Matcpualia, KFXKF_I,

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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X - npeaAciIbHO OOIMYCTUMOC COACPIKAHUC TOKCHUYHOIO ra3a B IOMCILICHHU, Kl“><M_3

(Xco2=0,11 KrXM'3; Xco= 1,16-10'3 KFXM'3; XHCL=23><10'6 KrXM'3);
L2 - yIenpHBIN pacxol KUCIOPOoaa, KIXKT L

Ecnu nmon 3HakoM sorapudma mosyyaercs oTpULaTelbHOE Yncio, To AaHHbIH OPII
HE MpeJCTaBIIseT onacHOCTU. [lapameTp Z BBIUMCIIAIOT 1O hopmyIie

i i
2 =—exp 14— | HpuH = o
HXPJHJP 1

(29)
r71e /1 - BeIcoTa paboyei 30HbI, M;
H - BBICOTA TIOMEILIEHHS], M.
Omnpenensiercs BeicoTa paboueii 30HbI
b=k, +17-035, )

T/1€ /iy - BBICOTA TUIOMIA/IKH, HA KOTOPOH HAXOASTCS JIFOH, IO TIOJIOM TIOMEIICHHUSI, M;

d- Pa3HOCTHb BBICOT I10JIA, paBHAsA HYJIIO IIPH TOPHU30HTAJIBHOM €TI0 PACIIOJIOXKCHUH,
M.

Cnenyer uMeTh B BHIy, YTO HauOOJIbLIEH OMACHOCTH MpPH MOKape IMOABEpPraroTcs
JMIOOM, Haxojsuuecs Ha Oonee BbIcOKOW oTmerke. Ilosromy, Hampumep, mpu
oTpesieNIeHu He0OX0IMMOT0 BpEMEHH 3BaKyalluu JIt0JIed U3 MapTepa 3pUTEIbHOro 3aja
C HAKJIOHHBIM II0JIOM 3Ha4Y€HHE /A cleAyeT HaXOAWTb, OPUEHTHPYSICh Ha Haubojee
BBICOKO PAcIoyIOKeHHbIE psAbl Kpecen. [lapameTpsl 4 U n BEIUUCIISIIOT TaK:

AT cliydas rOpE€HHA JKUAKOCTH C YCTaHOBHBmeﬁCﬂ CKOPOCTEIO

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHqa Tpyaa, ayauT K cepTHdMkalMe, { B QOKYME@HTIN: 28
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A=yp F,

n=1

2 1

I'ZIC YF - YACJIbHAs MacCOBasi CKOPOCTh BBITOpaHUA ) KUAKOCTH, KI' X M X ¢’ 5

JUISL KPyTOBOTO PaclpoOCTpaHeHHUs Moapa

A=105u5

=2
IZI€ V - IMHEMHAs CKOPOCTh PacIpOCTPaHEHNUs IIJIAMEHH, MXc'l;

JUIs  BEPTUKAIbHOM WM TOPU3OHTAIbHOM TOBEPXHOCTHM TOpPEHUS B BHJE
IPSIMOYTOJIbHMKA, O/IHa U3 CTOPOH KOTOPOI'O YBEJIMYMBAETCS B JBYX HANpaBICHUIX 3a
CUET PaCIpOCTpPaHEHUs IJIaMEHH (HalpHUMep paclpOCTPAHEHUE OTHsSl B TOPU3OHTAIIBHOM
HAIpPaBJIEHUU 110 3aHABECY MOCJE 0XBaTa €ro INIaMEHEM I10 BCEH BBICOTE)

A=y vh,

n=_

rac b - HCpHCH,I[I/IKy.]'IHpHHﬁ K HaITpaBJICHHUIO ABUKCHUA IINIAaMCHH pasMEp 30HbI T'OPCHMU,
M.

[Ipu OoTCYTCTBUY CICIIMANBHBIX TPEOOBAaHUH 3HAYCHUS d M E MPUHUMAIOTCS paBHBIMU
0,3 1 50 JIK COOTBETCTBEHHO, a 3HaYeHUE Irp=20 M.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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HcxonHble naHHBIE A MPOBEACHUS PACUETOB MOTYT OBITh B3STHI U3 CIIPABOYHOM
JUTEPATYPHI.

)4 & IMOJIYUYCHHBIX B PC3YyJIbTATC PaCUCTOB 3HAYCHUI KpHTquCKOﬁ IpOAOJIKUTCIILHOCTHU
noxapa BBI6I/IpaCTC}I MHHHMAaJIbHOC

= LS - R mz]
.if,q‘, mm[.t,@,,.ﬁ@, ,.ﬁ@ ,.t@ . G1)

HeoOxomumoe Bpems »osBakyanuu Jojed  (tus), MHH, U3 paccMaTpPUBAEMOTO
MTOMENIEHUS PACCUUTHIBAIOT 1O (hopmyie

0,5

b = —.
¥o60 (32)

[Ipn pacnonokeHun rOAEM Ha pa3IMYHBIX IO BBICOTE IUIOIIAAKaX HEOOXOAMMOe
BpEMS 3BaKyalMy CIeIyeT ONPeaessITh JIsl KaKI0M MIOMaaKH.

CB0OOOHBIN 00BEM IMOMEIIEHUSI COOTBETCTBYET PA3HOCTH MEXAY IeOMETPUUYECKUM
00beMOM U 00BEMOM OO0OpYIOBaHUS WU TMPEAMETOB, HAXOAALIUXCS BHYTpu. Ecim
paccYuTHIBaTh CBOOOIHBIN 00BEM HEBO3MOXKHO, IOIYCKACTCS MPUHUMATD €ro paBHbIM 80
% reoMeTpuuecKoro oorema.

HpI/I HaJIMYWUU B 3JaHUU HE3aAbIMJIACMBIX JIECCTHUYHBIX KJICTOK, BEPOATHOCTDH QB JJISA
J'IIO)ICI\/’I, HaxoOdgmuxcss B IOMCHICHUAX, PACIOJOXKCHHBIX BBIIIC JTaXxa I10XKapa,
BBIYHUCIISIIOT TI0 popMmyiie

Q=%ﬂ‘ﬂﬁ= (33)

2.6. BeposTHOCTH 3BaKyaliu JItoJieil Pn g IO HAPYKHBIM IBaKyallMOHHBIM JIECTHUALIAM
U JpYTMMHU IyTSAMU 3BaKkyaluu npuHuMaroT paBHoit 0,05 - B xunbix 3ganusx; 0,03 - B
OCTaJIbHBIX NMpHU Hamn4uuu Takux myrei; 0,001 - mpu X OTCYTCTBUH.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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2.7. BepositHOCTh 3((dekTHBHOTO CcpabaThIBaHUS MPOTHBOMOXKAPHOW 3alIUTHl Pr s
BBIYUCIISIOT IO (hopmyie

B, =1-1I(1-R)

i-1 (34)
/1€ 71 - YACIIO TEXHUYECKUX PEIICHUH MPOTUBOMNOKAPHOM 3alUTHI B 3aHUH;

Ri - BeposSITHOCTB 3(PPEeKTUBHOTO cpabaThIBaHUS 1-TO TEXHUYECKOTO PEIICHUSI.

2.8. Jlns sKCIuTyaTHpyeMbIX 3AaHUi (COOPYKEeHHI) BEpOSITHOCTh BozaercTBus ODII

Ha JIIOJIeH JOMycKaeTcs MPOBEPSATh OKOHYATENHHO C MCMOJIb30BAHHUEM CTATUCTHUYECKHX
JaHHBIX 110 GopMyTie

H
Qg %

=|E

(35)
rze n - KoOOQQUIUEHT, yYUTHIBAIOIINNA MOCTPAAABIINX JIFOIEH;

T - paccmaTpuBaeMblil MepuoJ SKCIUTyaTallid OJHOTHIHBIX 3AaHUNA (COOPYKEHUIN),
TOJ;

My - 9uCIO KEPTB TMOXapa B pacCMaTpPUBAEMOM TpyIe 31aHuid (COOPYKEHHUI) 3a
MIEPUOTI;

Np - ob1iee 9ucIno JTroaeH, HaXOIAIIUXCS B 3MaHUAX (COOPYKEHUSX ).

OOHOTUIIHBIMU CUUTAIOT 3/1aHUS (COOPYXKEHMsI) C OJUHAKOBOW KaTeropuen MmokapHou
OMAaCHOCTH, OJIMHAKOBOTO (PYHKIIMOHAJIBHOTO HA3HAYEHHsS] U C OJM3KMMHU OCHOBHBIMHU
napaMeTpamMu: T'€OMETPUYECKUMHU pa3MepaMu, KOHCTPYKTUBHBIMH XapaKTEPUCTUKAMH,
KOJIMYECTBOM TOpIOYed Harpy3kd, BMECTUMOCTHIO (YMCIOM IO B 3[IaHUM),
MIPOU3BOJCTBEHHBIMUA MOIIHOCTSIMH.

3. OneHka ypoBHs o0ecnieueHusi 6€30MaCHOCTH JItojAei

3.1. Jnga npoeKkTUpyeMbIX 30aHHi (COOpYXKEeHHi) BEpOSTHOCTb IEPBOHAYAIBHO
OLIEHMBAIOT 110 (3) pu P,, paBHON HYIH0. Eciu npu 3TOM BBINOIHSIETCS yCIIOBUE

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 31
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H
Q& 4 Q&, TO 0€30IaCHOCTD JIFOJIeH B 3MaHUSIX (COOPYXKEHHIX) obecriedeHa Ha TpeOyeMoM
YPOBHE CHUCTEMOW MNpeAoTBpallleHusl noxapa. Eciu 3To ycioBHe HE BBINOJHSAETCS, TO
pacuer BeposiTHOocTH B3aumogeinctBuss O®DII nHa mrogeit QOp ciienyer NpoU3BOAMTH IO
pacyeTHbIM 3aBUCUMOCTSIM, IIPUBEICHHBIM B pa3/l. 2.

3.2. JlomyckaeTcsi ypOBEeHb oOecrieueHusi O€30MacHOCTH JIIoJIed B  3JIaHUAX
(COOpYKEHHUSX) OLIEHUBATH 0 BEPOATHOCTU (Jp, B OJTHOM HIIM HECKOIBKUX MTOMEIICHHUSIX,
HamOoJee YJAJICHHBIM OT BBIXOJOB B 0€30MACHYIO 30HY (HAMpUMEp BEPXHUE ITAKHU
MHOTOATaXKHBIX 3JJTaHUM ).

INMPNJIOKEHUE 3
Oo6s3aTebHOE

METO/I ONIPEJEJIEHUS
BEPOSITHOCTH BO3HUKHOBEHMUS
MMOJKAPA (B3PBIBA) B
MOYKAPOB3PLIBOOIIACHOM

OB BEKTE

Hacrosimuii Meton ycTaHaBiIMBaeT MOPSIOK pacdeTa BEPOATHOCTH BO3HUKHOBEHUS
noxkapa (B3pbIBa) B 00BEKTE U H3/ICITHH.

1. CymHocTh MeTOa

1.1. BeposSITHOCTP BO3HMKHOBEHMs IIOKapa (B3pbIBa) B I0KapOB3PHIBOOIIACHOM
00BEKTE ONpPEEIAIOT Ha 3TaNax ero MPOeKTUPOBAHUS, CTPOUTEIILCTBA M IKCILTyaTalluH.

1.2. lna pacyera BEpOATHOCTH BO3HUKHOBEHUS I0Kapa (B3pbIBa) Ha JEHCTBYIOIIUX
WIA CTPOSALIMXCS OO0BEKTaX HEOOXOIMMO pacrojaraTb CTaTHCTUYECKUMHU JAHHBIMH O
BPEMEHHU CYIIECTBOBAHMS PAa3IMYHBIX I10’KapOB3PBIBOONIACHBIX COOBITHHA. BeposTHOCTH
BO3HUKHOBEHUS TOXapa (B3pbIBa) B MPOEKTUPYEMBIX OOBEKTaX OMPEACISIIOT Ha OCHOBE
mokaszarejel  HaJe)KHOCTH  JJIEMEHTOB  OOBEKTa, TIO3BOJISIONIMX  PACCUUTHIBATH
BEPOSTHOCTh IPOU3BOJCTBEHHOIO OOOpYJOBaHUS, CUCTEM KOHTPOJIS W YIpPaBIICHUs, a
TaKXe JPYTHX YCTPOWCTB, COCTABISIONIMX OOBEKT, KOTOpPBIE MPHUBOAAT K peaTH3aluu
Pa3IMYHBIX 0KAaPOB3PHIBOONIACHBIX COOBITHI.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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Ilox MMOXXapOB3PLIBOOITACHBIMH ITOHHUMAIOT CO6LITI/I$I, pcajm3anusa KOTOPbIX MMPUBOAUT
K 06pa3OBaHI/IIO FOpIO‘inI Cpcabl U MOABJICHUIO UICTOYHUKA 3aKUT'aAHUS.

1.3. YucneHnHble 3Ha4eHHs] HEOOXOAMMBIX JJISi PACU€TOB BEPOSATHOCTH BO3HUKHOBEHHUS
noskapa (B3pbIBa) MOKa3aTeled HaJeKHOCTU PA3TMYHBIX TEXHOJIOTMYECKUX allapaToB,
CUCTEM YIpPaBIECHUS., KOHTPOJS, CBSI3M W TOMY TOJOOHBIX, HCIIONB3YyEMbIX MPHU
MPOEKTUPOBAaHUM OOBEKTA, WM HWCXOJHBIC JaHHBIE JUIS WX pacueTa BBIOMPAIOT B
cootBercTBuu ¢ OCT 2.106, TOCT 2.118, 'OCT 2.119, I’'OCT 2.120, I'OCT 15.001, u3
HOPMaTUBHO-TEXHUYECKONW JOKYMEHTAllMW, CTaHAApTOB M MACIOPTOB HA 3JEMEHTHI
o0bekTa. HeoOxomumble cBeneHHsT MOTYT OBITH TOJY4YeHBI B pe3ylbTaTe cOopa u
00pabOTKH CTATUCTUYECKUX JTAaHHBIX 00 OTKa3aX aHAM3UPYEMbIX SJIEMEHTOB B YCIOBHUSAX
JKCIUTyaTalUu.

C60p HCO6XOI[I/IMBIX CTATUCTUYCCKUX MNAHHBIX MPOBOAAT IIO €IMHOMN nporpamme,
BXOJSIIEH B COCTaB HACTOSIIETO METO1a.

1.4. [ToxapoB3pBIBOONIACHOCTH 1106010 o0BeKTa onpezensercs
MOKapOB3PHIBOONIACHOCTRI) €Tr0 COCTaBHBIX YacTel (TEXHOJIIOTMYECKUX allapaTos,
YCTaHOBOK, MOMeEIIeHNH). BepoaTHOCTh BO3HUKHOBEHUS TMOKapa (B3phiBa) B 0OBEKTE B
tederue roga Q (/13) Beraucusior mo popmyse

0(T3)=1- It -,

(36)

rae Qi ([II]) - BeposATHOCT, BO3HMKHOBEHHS IOXapa B i-M TOMEHICHHH O0OBEKTa B
TE€YEeHHE TO/a;

n - KOJIM4E€CTBO HOMCH_IGHI/Iﬁ B OOBEKTE.

1.5. Bo3HukHOBeHHUE mokapa (B3pbiBa) B JIIOOOM M3 MOMEIICHHH 00bekTa (COOBITHE
III) 00ycnoBJIIEHO BO3HHKHOBEHHEM IOkapa (B3pblBa) WM B OJHOM W3
TEXHOJIOTHYECKHX aIllapaToB, HAXOIAIIMXCSA B 9TOM nomereHun (coositue I1TA;,), nnn
HETOCPEJCTBEHHO B 00BbeMe ucciieayemoro nomeiieHus (coowsirue /70i). BepostHocTh Qi
(I1I]) BeraucnstoT 1mo hopmyiie

0T =1-4 T~ (T} [1- 0. (o))

(37)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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rae Qj (IITA) - BepoATHOCTh BO3SHUKHOBEHHUS M0XKapa B j-M TEXHOJIOIMYECKOM aimmapare
i-ro TMOMEIIIEHUS B TEYEHUE TO/a;

Qi (I10) - BeposSTHOCTh BOSHUKHOBEHHUS MMOXkapa B 00beMe i-I'0 MOMEIIECHUS B TCUCHHUE
roja;

M - KOJIMYECTBO TEXHOJIOTHYECKUX aINapaToB B i-M MOMELICHUH.

1.6. Bo3HukHOBeHHE Mokapa (B3pbIBa) B JIIOOOM W3 TEXHOJOTMUECKUX amlapaToB
(cobbrtue [ITAj) wunum HENOCPENCTBEHHO B oObeMe mnomemieHus (coovitue [110);),
00yCJIOBJIEHO COBMECTHBIM oOOpa3zoBaHueM roprodyeir cpeabl (cobsitne [C) B
paccMaTpuBaeMOM 3JIeMEHTEe OOBEKTa M TMOSIBJIGHUEM B OSTOW Cpelae HCTOYHHUKA
3akuranus (cooeitne 3). BepostHocts (Q; (I10)) nmu (Qj (IITA)) BO3ZHMKHOBEHMs
noXkapa B paccCMaTpUBAEMOM »JJIEMEHTE OOBEKTa pPaBHA BEPOSTHOCTH OOBEAMHEHUS

(cyMMBI) BCEeX BO3MOXKHBIX TIOMApHBIX IepeceyeHuid (MpOU3BENEHHH) CilydyalHbIX
cOOBITHI 00pa30BaHuUs TOPIOYHMX CPEJL U MOSBICHUS HICTOUHUKOB 3a)KUTaHUI

O,(IT0) = Q[UU (FC, M #3,)),
(38)

rie K - KoJIM4ecTBO BUJIOB TOPIOUUX BEIIECTB;
N - KOITM4eCTBO UCTOYHUKOB 32)KUTaHHUS;
I'Cy - cobbITHE 00pa3oBaHUs k-il TOPIOYEH CpeIbI;
U3y - coObITHE TTOSBIICHUS 1-TO HCTOYHHMKA 3a5KUTaHUS;
I - cienuanbHBI CUMBOIT TiepecedeHus (TPOU3BEICHNUS) COOBITHIA;
U - cnenuanbHbIM CUMBOJI 00beTMHEHUSI (CYMMBI) COOBITHIA.

Beposrtaocts (Q;i (110)) wmn (Q; (IITA)) BBIYUCIAIOT MO aNNPOKCHMHUPYIOIIEH
dbopmyre

Ho)_l—ﬂﬂ - (rey osire]

kml el (39)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, { B AOKYMEHTaX: 34
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rae Q; (I'Ck) - BepOSITHOCTh TIOSIBIICHUS B i-M 3JIEMEHTEe 00bEKTa k-i TOprodeil cpeabl B
TEUCHHE TOJ1a;

Qi (U3x/Ck) - ycnoBHas BEpOSTHOCTh TMOSBICHHS B i-M JJIEMEHTE OOBEKTa 71-TO
WUCTOYHUKA 3aKUTaHMs, CIOCOOHOTO BOCIIAMEHUTH A-YIO TOPIOUYIO
cpeny.

2. Pacyer BeposITHOCTH 00pa30BaHMsA IOprOYei Cpeabl

2.1. O6pazoBanue roproueil cpenbl (coobitue /'Ck B paccMaTpUBAacMOM 3JIEMEHTE
00beKkTa 00YyCIIOBICHO COBMECTHBIM IOSBJICHHEM B HEM JOCTAaTOYHOTO KOJHYECTBA
roprouero BelecTBa WiM MaTepuana (coOeitue /' B) m okuciurens (codsitue OK) c
y4eTOM TapaMeTpPOB COCTOSIHMSA (TeMIlepaTyphl, AAaBICHUS U T. [1.). BeposTHOCTH
oOpazoBanus k-it roproueii cpeast (Qi (I Ck)) mst cirydast HE3aBUCUMOCTH COOBITUH B 1
OK BBIUUCHSIOT IO (hopMyIie

GUTC) =QUTE )y GO, £=1+10(m-1), 40)

rae Qi (I'B;) - BepOATHOCTDb MOSABIEHUS JOCTATOUHOTO Uil 00pa30BaHUs TOPIOYel cpebl
KOJIMYECTBa /[-r0 TOpIOYEro BellecTBa B i-M JJIEMEHTE OObEeKTa B
TE€YEeHHE T0/1a;

Qi (OKy) - BEepOSTHOCTh MOSIBICHUS JOCTaTOYHOTO AJisi 0Opa3oBaHUSI TOprOYEid
Cpelpl KOJIMYECTBA m-TO OKHUCIUTENSl B i-M 3JeMeHTe O0OBeKTa B
TE€YEeHHE T0/1a;

k, [, m - TOpSAIKOBBIE HOMEpa TOPIOYEH Cpeabl, TOPIOYEro BeEIIeCTBA H
OKHUCITUTEISL.

2.2. IlosBenue B pacCMaTpuBaACMOM JJICMCHTC 00BeKTa roprodero B€UIICCTBa k BHUAa

SBJSICTCSL  CIICJICTBUEM peain3aliuu JIIo0ol u3 an npuunH. BepositHocth Qi (I'Bk)
BBIYUCIISIOT IO (hopmyie

QB =1- q [1- Q)]

(41)
rae Qi (an) - BEPOSITHOCTh peanu3aliiu J000i U3 an MPUYKH, IPUBEIECHHBIX HIXKE;
MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PﬂﬂMEl.LIEHI‘IE peKname
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Qi (a1) - BEepOATHOCTh IOCTOSTHHOTO MPUCYTCTBUSA B i-M DJIEMEHTE 00BEKTa TOPIOYETO
BEIIECTBA k-TO BHIA;

Qi (a 2) - BEPOATHOCTH PA3rcpMETU3alMU allllapaTOB WA KOMMYHI/IKaL[I/Iﬁ C TOPHOYUM
BCIICCTBOM, pPACIIOJIOKCHHBIX B 1-M 3JIEMEHTE O6’LCKTE[;

Qi (a3) - BepOATHOCTh 00Opa30BaHMsI TOPIOYETO BEIIECTBA B PE3YyJIbTATE XUMUYECKOM
pEaKiuu B i-M dJIEMEHTE 00BEKTa;

Qi (a4) - BEpOATHOCTh CHWKCHHSI KOHIEHTpAllMU (ierMaru3aTopa B TOPIOYEM Tase,
nape, >KMUJIKOCTH UM adPOB3BECH i-TO dJIeMEHTa 00BbEKTa HIKE MUHHUMAIBLHO
JIOITyCTUMOM;

Qi (as) - BepOATHOCTh HapyLICHUS MEPUOAUYHOCTH OYMCTKHU i-TO 3JIEMEHTa 00BEeKTa
OT FOPIOYMX OTXOJI0B, OTJIOXKEHUH IbLIH, ITyXa U T. [I.;

Z - KOJIMYECTBO dy MPUYHH, XapaKTEPHBIX IS I -TO O0BEKTA;
7 - IOPSIAKOBBII HOMEP MPUYHHBI.
2.3. Ha nefiCTBYIOIIMX U CTPOSIIIUXCS 00beKTaxX BepoITHOCTH (Qi (an) peanu3aiuu B i-
M 3JIEMEHTe 00BEKTa an MPUUYUHBI, IPUBOIAIICH K MOSBICHHUIO k-TO TOPIOYETO BEIIECTBA,

BBIUHCIISIOT HAa OCHOBE CTAaTUCTHMYECKMX JaHHBIX O BPEMEHHM CYIECTBOBAaHUS ATOMU
IPUYHHEI 110 opmyIie

K o
= L
Q‘i {&M :I T ZT s
o=l (42)
rae Ks - koaddurmenT 6e30macHOCTH, OnpeIe]ICHUE KOTOPOTO U3JI0KEHO B pas. 4;
tp - aHAIU3UPYEMBIN NIEPUOJL BPEMEHU, MHH;
m - KOJMYECTBO pean3alluii a,-i PUIHMHBI B i-M dJIEMEHTE 00BEKTa 3a

aHAIM3UPYEMbIH TIEPUO/ BpEMEHH;

tj - BpeMs CyILECTBOBAHMS dp-M NPHYMHBI MOSBIEHHUSA k-ro BHJA TOPIOYEro BEIECTBA
IpH j-i pean3alui B TEUEHUE aHATU3UPYEMOTO Mepro/ia BpeMEeHH, MUH.

O6mme TpeboBaHUSI K TporpamMme cOopa M 00pabOTKH CTAaTHCTUYECKHX JaHHBIX
W3JI0KEHBI B pas. 4.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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2.4. B mpoeKkTupyeMbIX dyeMeHTax o0bhekTa BeposTHOCTH (Qi (an)) BBIYHCISIOT AJIS
Mepro/ia HOPMAJILHOM 3KCIUTyaTallud 3JIEMEHTa, KaK BEPOSITHOCTh OTKA3a TEXHUYECKUX
YCTPOMCTB (M31enuii), 00eCIeYnBAOIIUX HEBO3MOXKHOCTh peanu3alliil d, MPUUUH, 110

bopmyie

Ofa)=1-Bg)=1-¢", “3)

rae Pi (an) - BeposATHOCTh O€30TKA3HOW PabdOTHI MPOHM3BOACTBEHHOTO O0OPYIOBAHHS
(M3enust), HCKITIOYAOIIET0 BO3MOXKHOCTD PEATM3alluH (n TIPUUUHBL;

| - MHTEHCHBHOCTH OTKa30B MPOU3BOJCTBEHHOIO0 OOOpYIOBaHHS (M3AENus),
UCKJTIOYAIOIIETO0 BO3MOKHOCTh pean3allui dn MPUYUHBL, U ;

t - oOmee Bpemst paboOThI 00OpyAOBaHUS (M3IEHs) 3a aHATU3UPYEMBINA MTEPUOT
BpPEMEHH, Y.

2.5. JlanHble O HaJAEKHOCTH 00OpYAOBaHUA (M3AENUs) MPHUBEACHBI B HOPMATHBHO-
TEXHUUYECKUX JOKyMEHTaX, CTaHJapTax M macrnoprax. VHTEHCHBHOCTh OTKa30B
AJIEMEHTOB, MPUOOPOB U aNNapaToB MPUBEJEHA B pasl. S.

2.6. Ilpu OTCYTCTBMM CBEIEHUH O TMapaMeTpax HaJIeKHOCTH AaHAITU3UPYEMOTo
o0opynoBaHusi (M3MeNusi), IMOCIETHUE OINPEAENSIOT PACUeTHBIM IyTeM Ha OCHOBE

CTaTUCTHYCCKHNX NJaHHBIX 00 0TKa3ax 3TOTo 060py,HOBaHI/I$I (I/ISIICJ'II/Iﬂ).

2.7. TlosiBneHHne B i-M DIIEMEHTE OOBEKTa k BHIA OKUCIUTENS SBISETCS CIIEACTBUEM
peanu3anuu J000i U3 by MPUIUH.

BepositHocTs (Qi (OKk)) BEIMHUCISIOT 1O (hopmyJie

0,(0K,) = 1- H [1-0,6)

(44)
rae Qi (bn) - BEpOATHOCTH peau3aIliu JII000H U3 by MPUUKH, TPUBEICHHBIX
HUXKE;

Qi(b1) - BEpOATHOCTH TOTO, YTO KOHIIEHTPAIMS OKUCIIHUTEISA, MTOAaBAEMOTO B CMEChH i-
ro DJIeMEHTa 00bEeKTa, 0O0JIbIIE JOMYCTUMON MO TOPIOYECTH;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Qi (b2) - BEpOATHOCTH MOICOCA OKUCITUTENS B i-i IEMEHT C TOPIOYNM BEILIECTBOM;

Qi (b3) - BEPOSATHOCTb, TMOCTOSHHOTO TPUCYTCTBHSI OKUCIUTENS B i-M 3JICMEHTE
00BEKTA;

O (b4) - BepOSITHOCTh BCKPBITUS i-TO 3JIEMEHTAa 00BEKTa C TOPIOYMM BEIIECTBOM 0e3
MIpeIBApUTENLHOTO MponapruBaHus (IPOAYBKH UHEPTHBIM Ta30M);

Z - KOJIM4ECTBO bn MPUYHH, XapaKTePHBIX JIJIS i-TO dJIeMEeHTa 00BEKTa;
7 - IOPSAKOBBIA HOMEP MPUYHHBIL.
2.8. Bepostnoctu (Q; (by)) peanuzanuu coObITUH, 00YCIABIMBAIOIINX BO3MOKHOCTh
MOSIBJICHUS OKUCIHTENS Kk-r0 BHJAa B ONACHOM KOJWYECTBE, BBIUUCISAIOT s

MPOEKTUPYEMBIX d3JEMEHTOB Mo Qopmyne (43), a g CTPOAUMXCS U OEHCTBYIOIIUN
31eMEHTOB 0 dhopmyiie (42).

2.9. BepostHoctb (Q; (b2)) moacoca OKUCIMUTENS B amliapar ¢ TOPIOYMM BEIECTBOM
BBIUUCIISAIOT, KaK BEPOSTHOCTh COBMECTHOW pealM3alud JBYX COOBITUH: HaXOXIECHUS
ammapara IoJi pa3pexeHueM (codbiTue S1) U pasrepMeTH3aluy anmnapata (coObiTue S2)
o hopmyne

Chly) = 8 G () (45)

2.10. BepositHocTh (Q (S1)) HAaXOXKIEHUS i-TO dJIEMEHTa 00BEKTa MO pa3peKCHUEM B
o0meM ciay4yae BBIYUCISAIOT 10 (opmysie (42), MPUHUMAIOT PABHOE CIWUHHIE, €CIH
AJIEMEHT BO BpeMs pabOThI HAXOIUTCS MO pa3pexenueM, u 0,5, eciu 3JeMEeHT ¢ paBHOM
MIEPUOIMIHOCTHIO HAXOAUTCS TOJT PA3PEKCHUEM U JTaBIICHHEM.

2.11. BepositHocTh (Q; (S2)) pasrepMeTH3alyy i-TO 3JIEMEHTa Ha Pa3HbBIX CTAIUSIX €ro
Pa3pabOTKH M AKCILTyaTalMK BRIYUCISIOT 110 dhopmydae (42 u 43).

2.12. Tlpu pacuere BEpOATHOCTH OOpPa30BaHUS B MPOEKTUPYEMOM 3JIEMEHTEe O0BEKTa
roptoueit cpensl (Q; (I'C)), HapylIeHHs peKUMHOTO XapaKTepa He YYUTHIBAIOT.

2.13. Tlpu HEoOXONMMOCTH YUYWUTHIBAIOT W WHBIC COOBITHS, TPHUBOIAIINE K
00pa3oBaHMIO TOPIOYEH CPEIbI.

3. Pacyer BepOSITHOCTM MOSIBJIEHMSI MCTOYHUKA 3a:KUTaHUsl (MHUIUMPOBAHUS
B3pbIBA)

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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3.1. TlosBneHwe n-ro WCTOYHUKA 3aKUTaHUs (MHUIMUPOBAHWS B3pHIBA) B
aHAIIM3UPYEMOM dJIeMEHTE 00bekTa (coObiTe /3,) 00YCIOBICHO MOSBICHHEM B HEM 71-
o0 DJHEpPreTudyeckoro (TEIIOBOro) HCTOYHHMKA (coOwbitue 7THy,) ¢ mapaMeTpamu,
JOCTaTOYHBIMU JJIsl BOCIUIAMEHEHHUS k-ii Toprouel cpeanl (coObitre By ). BeposTHOCTH
(Qi (U34/[Ck)) mosiBneHUS n-TO HUCTOYHHKA 3)XKHTAaHUS B i-M JJIEMEHTE OOBEKTa
BBIYUCIISIOT IO (hopmyie

03,1 TC) = 0T, 0.(3)), “

rae Q; (THy) - BEpOATHOCTH TOSBIICHUS B i-M 3JIEMEHTE OOBEKTa B TEUEHHUE roja A1-TO
SHEPTEeTUYECKOTO (TEIJIOBOT0) HCTOYHUKA,

Oi (Bnk) - yCIIOBHAasi BEPOSTHOCTb TOTO, YTO BOCIJIAMEHSIONIAasi CIIOCOOHOCTH
MOSIBUBLIETOCSI B i-M  DJIEMEHTE OO0BEKTa 7-TO SHEPreTHYEeCKOro
(TerIoBOro) UCTOYHMKA JOCTATOYHA JUISl 3a>KUTaHUS k-1 TOpIOYel cpenbl,
HAXOJSIIENCs B ’TOM DJIEMEHTE.

3.1.1. Pa3psg atMocepHOro 3JIEKTPUYECTBA B aHAIM3HPYEMOM 3JIEMEHTE OOBEKTa
BO3MOYKEH WJIM MTPH MOPaKEHUH 00beKTa MOJTHUEH (coObITHE C1), WIIH TIPU BTOPHYHOM €€
Bo3/eicTBUH (coObITHEe (C2), WIIM TIPU 3aHOCE B HETO BBICOKOTO MOTEHIHaJa (COOBITHE

C3).

Beposithocts (Q; (THy)) paspsnma aTMOC(HEPHOTO AJICKTPUYECTBA B i-M DJIEMEHTE
00BEKTa BBIYUCIISIOT 1O hopMyJie

0)=1- TG

(47)
rae Qi (Cn) - BEpOSTHOCTH peanu3aruu Jirooou n3 Cy MpUInH, TPUBEACHHBIX HUXKE;
Qi (C1) - BEpOATHOCTH TTOPAKEHHUS i-TO dJIEMEHTa 00bEKTa MOJIHUEH B TEUEHUE TO/IA;

Qi (C2) - BepOsSTHOCTH BTOPUYHOTO BO3JCHCTBUS MOJHHUU Ha i-i AJeMEHT 00BhEeKTa B
TE4YEeHUE TO/1a;

Oi (C3) - BeposATHOCTh 3aHOCA B i-H DJEMEHT OOBEKTa BBICOKOTO TOTEHIMAa B
TEUEHHE roJIa;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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7 - TIOPSIKOBBI HOMEP NPUYHHBI.
3.1.2. TlopaxeHue i-ro s1eMeHTa OOBEKTa MOJIHHEH BO3MOXHO IPH COBMECTHOM
peanu3alM JABYX COOBITHHM - HpPSAMOro ynapa MOJHHUU (COOBITHE #2) U OTCYTCTBHUSA

HEUCIPABHOCTH, HEMPABUIBHOTO KOHCTPYKTUBHOTO  WCIIONIHEHUS WIM  OTKasa
MosHHeoTBoa (coObITHE #1). BeposTHOCTE (Qi (C1)) BRIUUCISIOT MO hopMyIie

G0 =0) ), (48)

rne Qi (f1) - BEpOSITHOCTb OTCYTCTBHS, HEHCIPABHOCTH, HEMPABUIBHOTO
KOHCTPYKTUBHOTO MCIIOJIHEHUS WJIM 0TKa3a MOJHHEOTBO/A, 3alIUIIAOIETO
i-i1 5JIeMeHT 00BEeKTa;

Oi (2) - BEpOSITHOCTh MPSAMOTO yAapa MOJHHUH B i-i 3JI€MEHT 00bEKTa B TeUeHHUE
roja.

3.1.3. BepostHocTh (Qi (f2)) mpsMoro yaapa MOJHHH B OOBEKT BBIUYHUCISIOT 10
dbopmyre

-N T

(hid) =1-2 "0, (49)

rae Ny.m - 9UCIIO IPSMBIX yJIapOB MOJIHUM B OOBEKT, 3a TOJ;
tp - IPOJOIDKUTENBHOCTD IEPHO/IA HAOIIIOIEHHUS, TOI.

J1511 00BEKTOB MPSIMOYTOJILHOM POpMBI

N, = (S+6H) (L+6H) n, 107,

(50)
JIJist KpyTIBIX OOBEKTOB
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B AOKYMEHTaX: 40
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= 2, A
N, = QR +6H) n, 10%, h

rae S - nauHa 00beKTa, M;
L - mmpuHa 00beKTa, M;
H - Han6GounpIas BEICOTa 00BEKTA, M;
R - paguyc o0ObekTa, M;

2 o
Ny - CpejlHee YUCIO YAapOB MOJHHMU Ha 1 KM~ 3eMHOIl MOBEPXHOCTH BBIOMPAIOT M3
TadJ. 3.

Ta0Omnuua 3
IIpomomKUTEIBHOCTH TPO30BOI AESITENBHOCTH 32 TOJ, U 20-40 | 40-60 | 60-80 | 80-100 u 6onee
CpenHee 4mCIO yIapOB MOJIHUY B Tof Ha 1 kM2 3 6 9 12

3.1.4. BepositHocTh (Qi (tj)) TPUHUMAIOT PaBHOW €IUHUIIE B CIy4yae OTCYTCTBHS
MOJTHHE3AIUTHl Ha OOBEKTE WIM HaIW4YUs OMIMOOK TPU €€ TNPOCKTUPOBAHUHM U
W3TOTOBJICHHH.

BrIBOT O COOTBETCTBHMM OCHOBHBIX TIapaMETPOB MOJIHHEOTBOJA TPEOOBAHUSM,
MPEABSIBISIEMBIM K MOJIHUE3AaINUTe O0BeKTOB 1, 2 W 3-i kareropuii JenaloT Ha
OCHOBAaHMHM pE3yJbTAaTOB TPOBEPOYHOIO0 pacdyera U JACTAIBHOTO 00CIIeOBaHUS
MoHHEeOoTBO/Ia. OCHOBHBIE TpeOOBaHWS K MOJHHEOTBOAaM oOBekToB 1, 2 m 3-it
kareropuii npuBeAaeHsl B CH-305-77. [Ipn Hamuyum MOJIHHE3aNIUThl BEpOATHOCTH (i
(t1)) BBIYHCIAIOT 1O opMyJTIe

K o
Q) === >1;+(1- 8,
o (52)

riae Ks - koadduureHT 6e301macHOCTH, OINpeieJIeHHe KOTOPOTo U3JI0KEHO B pa3i. 4;

tp - aHAIU3UPYEMBIN NIEPUOJL BPEMEHU, MHH;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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tj - BpEM:A CYHICCTBOBAHHA HCUCHPABHOCTU MOJIHUCOTBOAA IIPU ]-ﬁ €C pcajin3anu B
TCUYCHUC I'0aa, MUH,

m - KOJIMYCCTBO HCUCIIPABHBIX COCTOSIHUM MOJIHHUEC3alllUThI;

b - BeposTHOCTH Oe€30TKa3HOW paboThl MosHue3amuTsl (b=0,995 npu Hanmuuuu
MOJIHHE3alMThI Tina A u b=0,95 npu Hanuuuu MoaHKUE3anuThl TuNa b).

Jns  IpOeKTHUPYEeMbIX OOBEKTOB BEPOATHOCTh OIIMOKM TPU HPOSKTHUPOBAHUHU
MOJIHUE3ALUTBl HE PACCUUTHIBAIOT.

IIpu pacuere Q; (¢7) cyliecTBYOIIEH MOJHHE3ALUTH HapyIIEHHE MEPUOJUYHOCTH
NIPOBEPKH CONPOTHUBICHUS 3a3eMiuTesiel (OJMH pa3 B JBa rojla) PacleHMBAIOT Kak
HaXO0XJ/ICHNE MOJHME3AILUUThl B HEUCIIPABHOM COCTOSIHMM. Bpemsl cylecTBoBaHMs ATON
HEUCIPAaBHOCTH  ONpPENEJSIIOT  KakKk  IPOJODKMTEIBHOCTH  INEPUOAA  MEXAY
3aIUTAHUPOBAHHBIM U (PAaKTUUYECKUM CPOKAMU MPOBEPKH.

3.1.5. Bepostocts (@i (C2)) BTOPUYHOTO BO3JCUCTBUS MOJHMM HAa OOBEKT
BBIYUCTISIOT TI0 (hopmyie

GG =ChE) Gi(5), (53)

rac Qi (l}) - BCPOATHOCTb OTKAa3a 3alllUTHOI'O 3a3€MJICHUS B TCUCHUC Ioaa.

3.1.6. Beposrraocts (Qi (£3)) Ipy OTCYTCTBUHU 3aIIIMTHOTO 3a3€MJICHHUSI HITH TTEPEMBIYECK
B MeCTaxX CONMKEHHS METATMYECKHMX KOMMYHHKAIMM MPUHUMAIOT PaBHOW EIMHMUIIE.
BepositHocTs (Qj (3)) HEMCTIPAaBHOCTHU CYIIECTBYIOLIEH CUCTEMBI 3aIIUTHI OT BTOPHYHBIX
BO3JICHCTBUII MOJHUU OINpEAENsoT Ha OCHOBAaHMM pe3yJlbTaTOB ee o00cenoBaHus

aHajIoruyHo BeposATHOCTH ((i (an)) mo popmyiie (42).

Z[J'Iﬂ IIPOCKTUPYCMBIX 00BEKTOB BCPOATHOCTL OTKa3a HCUCIIPABHOCTU 3alIUTHOI'O
3a3CMJICHUSL HE PACCUUTBIBACTCA, a IPHHUMACTCIA paBHOﬁ CAWMHUIC WX HYJIIO B
3aBUCUMOCTH OT €€ HAJIMYHMA B ITPOCKTC.

3.1.7. Beposaraocts (Qi (C3)) 3aHOCA BHICOKOTO TMOTEHIIMAJIA B 3aIUIIAEMBIA OOBEKT
BBIYUCIISIFOT aHATOTHYHO BepossTHOCTH (i (C2)) mo (53).

3.1.8. Beposatraocts Qi (22) mpu pacuete (Qi (C2)) u (Qi (C3)) BEIUUCIAIOT no hopmyJie
(49), mpuyem 3HaueHuss mapameTpoB S u L B dopmynax (50 m 51) HEoOXommmo
yBenuuTh Ha 100 M.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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3.1.9. DnexTpuueckas McKpa (Iyra) MOXKeET MOSBUTHCS B aHATU3UPYEMOM 3JIEMEHTE
obobekta (cobbiTie 7Hy;) MpU KOPOTKOM 3aMBIKAHMM 3JIEKTPONPOBOJKU (coObITHE e1,),
OpU  TPOBEACHUM  BJIEKTPOCBAPOUYHBIX  paboT  (COOBITHE €2), TpU HUCKPEHUH
3JIEKTPOOOOPYIOBAHUS, HE COOTBETCTBYIOIIETO O HCIHOJIHEHUIO KaTerOpHHM M TpyIIe
roproueil cpenpl, HaxoAslIeiics B 3TOM d3JeMeHTe (COOBbITHE e3), MpH pas3psaax
CTaTUYECKOTO 3JIEKTPUUECTBA (COOBITHE €4).

Bepositaocts (Qi (THy)) BRIYUCIAIOT 110 popMyTie

0(TH,) =1- I1-3,)] s

rae Qi (en) - BEpOSTHOCTD peanu3aliuy 1000l U3 e, MPUUNH, IPUBEICHHBIX HUXKE;

Qi (ei) - BepOSITHOCTH MOSIBIIEHUSI UCKP KOPOTKOT'O 3aMBIKaHUSI 3JIEKTPOIIPOBOKHU B i-M
3JIeMEHTE B T€UEHHUE T01a;

Qi (e2) - BEpOsATHOCTh MPOBENICHUS IJIEKTPOCBAPOUYHBIX PAOOT B i-M 3JI€MEHTE 00bEKTa
B T€UECHHE T'OJIa;

Qi (e3) - BEpOSITHOCTh HECOOTBETCTBUS JEKTPOOOOPYAOBAHUSA i-TO JIEMEHTa 00bEKTa
KaTeropuu U rpyImie roproyueit cpesl B TeUeHUE Toa;

Qi (e4) - BEpOSATHOCTh BOSHHKHOBEHHSI B i-M 3JIEMEHTE 00BEKTa pa3psiioB
CTaTUYECKOTO JJICKTPUIECTBA B TEUCHHUE T'0J1a;
Z - KOJIMYECTBO ey PUIHH;
7 - TIOPSIIKOBBIA HOMED PUYHHEI.
3.1.10 Bepostaoctb (Qi (e1)) mosiBneHus B (i-M 3JeMEHTE 00BEKTa HCKP KOPOTKOTO

3aMBIKaHUS BBIYUCISIOT TOJBKO ISl NIEHCTBYIOIIMX U CTPOSIIMXCS HJIEMEHTOB OOBEKTOB
o ¢popmyIe

Oile) =G0 G Gz), (55)

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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rac Qi (V]) - BCPOATHOCTb BOBHUKHOBCHUS KOPOTKOI'O 3aMbIKaHHA JJICKTPOIIPOBOAKHU B i-
M 3JIEMEHTE 00BEKTa B TCUCHHUE roaa,

Qi (Vz) - BCPOATHOCTb TOI'O, YTO 3HAYCHUC SBJICKTPUYCCKOI'O TOKAa B I-M DJIEMEHTE
00BEKTA JIC)KUT B AUAIa30HEC MMOKAPOOIACHBIX 3HaquHﬁ;

Qi (Z) - BeposATHOCTh OTCYTCTBHUSI WJIM OTKa3a ammapaToB 3aIUTHl OT KOPOTKOTO
3aMbIKaHUs B T€YEHUE ToJa, onpeaesstonascs mo n. 3.1.30.

3.1.11. Bepostnocts (Qi (V1)) KOpOTKOro 3aMbIKaHUSI 3JIEKTPOIPOBOIKHU Ha
JICUCTBYIOIUX U CTPOSIIUXCA OOBEKTaX BBIYUCISAIOT Ha OCHOBAaHUM CTAaTHCTUYECKHUX

JTaHHBIX 110 Gopmyie (42).

3.1.12. BepostHocts (Qi (V2)) HaxoXAeHHS SICKTPUUECKOTO TOKA B JMANa30HE
MOKapOONACHBIX 3HAUCHUH BBIYUCIISIIOT 10 hopMyIie

f:'-:.s i (56)

rac [K,g - MAaKCHUMAaJIbHOC YCTAaHOBHUBIICCCA 3HAYCHUC TOKA KOPOTKOI'O 3aMbIKAHUS B
Ka0eJjre Wi IMPOBOAC,

1o - IIUTENBHO JOMYCTUMBIN TOK IS KaOeJIst Ui TIPOBO/IA;

I1 - MMHUMaJbHOE TM0XKapOOMacHOe 3HaUYEHUE TOKA, MPOTEKAOIIEro Mo Kabento HUiu
MIPOBOY;

1> - MakcUMaJTbHOE TT0’KapOOIIACHOE 3HAYEHHE TOKA, MPOTEKAOIIIETOo 10 Kabelto, eciiu
D> 6onbime Iy 3, TO IpUHUMAIOT [2=Ix 3.

3HadeHHsI TOKOB /] U [2 ONPENeNsItOT KCepuMeHTanbHO. J[J1s1 kabenei u mpoBoaOB ¢
MTOJTMBUHWJIXJIOPUTHON m3osnuent 11=2,5, 1o, a 3nauenue [2=21 Io u 18 lo ayis kabens u
MPOBOJIa COOTBETCTBEHHO. B oTcyTrcTBMM naHHBIX mo [1 u [2BepostHOCcTh (Qi (12))
MPUHUMAIOT PaBHOM 1.

3.1.13. BepostHoctb (Qi (e2)) mnpoBemeHUs B i-M DJIEMEHTE OOBEKTa
AJIEKTPOCBAPOYHBIX PA0OT BBIYUCISIOT TOJBKO JUIS JIEHCTBYIOIIMX M CTPOSIIMXCS
AJIEMEHTOB 00BbEKTa Ha OCHOBE CTATHCTUYECKUX JAHHBIX 10 hopmyie (42).

3.1.14. BepostHocTth (Qi (e3)) mpH HENpPEephIBHOW padoTe 3JIEKTPOOOOPYAOBAHUS
NPUHUMAOT Ha BceX OOBEKTaX paBHOW EIUHHMIIE, €CIIH DJIEKTPOOOOpYJOBaHHE HE
COOTBETCTBYET KaTErOPHH M TPYIe roproveid cmecu, win 10 - ecii COOTBETCTBYET.
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[Tpu nepuoanueckoit paboTe MEKTPOOOOPYIOBAHUS U €TO HECOOTBETCTBHS KAaTETOPUU U
rpymrme roproueit cpeasl BeposTHOCTH (Qi (€3)) BEIYHCISIOT aHATOTHYHO BepOosSTHOCTH (Qi
(an)) mo dopmyne (42). Ecnu snexTpuyueckas UCKpa MOSIBISIETCS JTUIIb MPU BKIIFOUEHUU U
BBIKITIOYCHHH JJIEKTPOOOOPYIOBAaHUS, HECOOTBETCTBYIONIETO KATerOpUHM U TPYIIe
roprodeil cpeabl (MpU 7 BKIIOYEHHUSX W BBIKIIOYEHUAX, TO BeposTHOCTH ((Qi(e3))
BBIUHCTISIOT aHaloruyHo BeposTtHocTH (Qi (2)) mo dopmyne (49). B cayuae
COOTBETCTBUS IJIEKTPOOOOPYHOBaHUS TOpoYed cpene, BblUHcieHHOE dopmyne (49)
3HaueHue BeposaTHOCTH (Qi (e3)) yMHOXKAIOT Ha 10,

3.1.15. BepositHOCTh (Qi (€4)) TIOSIBIIEHUS B i-M DJIEMEHTE 00BEKTa UCKP CTATUYECKOTO
ANEKTPUYECTBA BBIYHUCISIOT IO popmyTie

(e, = i) (), (57)

rae Qi (X1) - BEepOsATHOCTb TMOSBIEHUS B i-M JJIEMEHTE YCJIOBUU IJIsl CTATHYECKON
JEKTPU3AlMY B TEYEHHE TO/Ia;

0Oi (X2) - BepoATHOCTb HATMYMSI HEUCIIPABHOCTHU, OTCYTCTBUS WK HEI()(HEKTUBHOCTH
CPEIICTB 3alIUTHI OT CTATUYECKOTO JIEKTPHUUECTBA B TEUCHHUE T0/1a.

3.1.16. BepostHocTh (Qi (X1)) MPUHUMAIOT PaBHOW €IUHUIIE, €CIIH B i-M DJIEMEHTE
00bEKTa MPUMEHSIOT M BBHIOMPAIOT BEIIECTBA C YACIHHBIM OOBEMHBIM JIIEKTPUYCCKHM
COTPOTHUBJICHUEM, TPEBBIIIAOIIIM 10° OmxM. B ocraibHbIX caydyasx  (Qi(X2))
NPUHUMAIOT PAaBHOH HYIIIO.

3.1.17. BepostHocTth (Qi (X2)) MpUHUMAIOT paBHOW €IWHUIIE TPU OTCYTCTBUU HIIU
Hed(PPEKTUBHOCTH CPEJICTB 3alIUTHI OT CTATHYECKOro djeKTpuuecTBa. BepostHocTh (Qi
(an)) HEUCHPABHOCTH CPEICTB 3alllUTHI B JECHCTBYIONIMX AJIEMEHTAaX BBIYUCISIOT Ha
OCHOBAHUHW CTATUCTHYECKHX JAHHBIX aHAJOTMYHO BeposAsTHOCTH (i (an)) mo dopmyne

(42).

BepositHocts  (Qi (X2)) B TPOEGKTHUPYEMBIX JJEeMEHTaX OOBEKTa BBIYUCISIIOT
aHajloruyHo BeposATHOCTH (Qi (an)) mo dopmyne (43) Ha OCHOBAaHHMHM JaHHBIX O
HAJIGKHOCTH TIPOCKTHPYEMBIX CPEJCTB 3alllUThl OT CTAaTHYECKOTO 3JICKTPUYECTBA
(HampuMep CpeCTB MOHHM3AINY WM YBIQKHEHHS BO3yXa U T.I1.).

3.1.18. ®puknvoHHBIE HCKPHl (MCKPBI yaapa W TPEHHUs) TOSABISIIOTCS B
aHAJIM3UPYEeMOM 3JieMeHTe 00bekTa (coObiTne 7/Hp) mpu NMPUMEHEHHH HCKPOOIACHOTO
WHCTpYMEHTa (COOBITHE f1), IPH pa3pyUIEHUU IBIKYIIMXCS Y3JIOB U JIeTaneil (CoObITHE
f2), npu mpuMeHeHUH pPaboYMMHU OOYBH, TOJOUTON METAITMYECKUMU HaOOWKaMU |
rBO3AsIMH (COOBITHE f3), TIPH MOMAJaHUU B IBMXKYIIHECS MEXaHU3Mbl MOCTOPOHHHX
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peaMeToB (COObITHE f4) U T. [., IPU YAAape KPBHIIIKH METAIIIMUECKOro JIOKa (COOBITHE
/5). BepositHocTs (Qi (THn)) BRIYUCIAIOT 110 (opMyTie

0y =1- 1l1- 0]

(58)
rae Qi (fn) - BEpOSITHOCTD peau3aluu J000H U3 f; MPUIWH, TPUBEACHHBIX HUXKE;

Qi (fl) - BCPOATHOCTL IIPHUMCHCHUA B i-M 3JIeMeHTe OOBEKTa MCTATJIIMYCCKOTO,
HIJIH(i)OBaJ'IBHOFO " Ipyroro HCKpoomnaCHoro MHCTpyMEHTa B TCUCHUEC I'oa,

Oi (f2) - BepOSTHOCTh pa3pyLIEHHUs IBUXKYIMUXCS Y3JIOB M JAeTaleil i-ro sJaeMeHTa
00BEKTa B TEUEHHUE T0/1a;

Oi (f3) - BEpOSITHOCTb HCIIOIB30BaHUS PAOOUYNMU O0YBH, MOAOUTON METATNTHYECKHUMH
HaOOMKaMH U TBO3/ISIMH B i-M 3JIEeMEHTE 00BEKTa B TEUECHHUE I'0JIa;

Oi (f4) - BeposTHOCTD MOMAJaHMsI B ABMXKYIIMECS MEXaHU3MBI i-TO AJIEMEHTa 00bEeKTa
MMOCTOPOHHUX MPEIMETOB B TEUEHHUE I'0J1a;

Qi (f5) - BepOATHOCTbH yJiapa KPBIIIKA METAJUIMYECKOTO JIIOKa B i-M 3JIEMEHTE 00beKTa
B T€UECHHE T'O/Ia;

7 - IOPSAKOBBIA HOMEP MPUUYHHBL;
Z - KOIIMYECTBO fn MPUYHH.

3.1.19. BepositHocTh (Qi (f1)) BBIYKCISAIOT TOJNBKO JJI JEHCTBYIOIMIUX U CTPOSIIUAXCS
JJIEMEHTOB 00BEKTa Ha OCHOBaHMHM CTaTHUCTUYECKUX JIaHHBIX  aHaJOTHYHOTO
BeposTHOCTM (Qi (an)) u (Qi (£2)) mo popmynam (42 wnu 49).

3.1.20. BepositHocTh (Q; (f2)) ISl NEWCTBYIOIMIMX U CTPOSIIUXCS DJIEMEHTOB 00BEKTa
BBIUHCIISIOT HA OCHOBAHWHU CTAaTUCTUYECKHUX JaHHBIX aHAIOTUYHO BeposTHOCTH (Qi (an))
o ¢popmye (43).

JInst  mpOeKTHpyeMBbIX 3JEMEHTOB 00bekTa BeposATHOCTh ((i(f2)) BBIUUCISIOT
aHanoruyHo BeposaTHocTH (Qi (an)) mo ¢opmyne (43) Ha OCHOBAaHMHM TIAPAMETPOB
HAJIEKHOCTH COCTaBHBIX YacTeH.

3.1.21. BepostHocth (Qi (f3)) u (Qi (f5)) BBIYHCISIOT TOJBKO JUIsl TEUCTBYIOIIMX U
CTPOSIINXCS DIEMEHTOB 00BhEKTa aHAJIOTHIHO BeposATHOCTH (i (an)) mo dopmyte (42).
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3.1.22. BeposatHoctb (Qi (f4)) BBIYUCIAIOT AN JCUCTBYIOINIMX W CTPOSIIIUXCS
AJIEMEHTOB OOBEKTa HAa OCHOBAHWU CTATUCTUYECKHX JAHHBIX aHAJIOTUYHO BEPOSTHOCTH
(Qi (an)) mo dopmyne (42), a I MPOSKTHPYEMBIX AIEMEHTOB 1o (opmyne (43), kak
BEpPOSITHOCTh OTKa3a 3aIlIUTHBIX CPEJCTB.

3.1.23. OtkpeITOE TIIaMsi U UCKPHI MOSBISIOTCS B i-M DJJIEMEHTE O0BeKTa (COOBITHE
THy) npu peanuzalu 000K U3 TpUUMH /in. BepostHocts (Qi (7/,)) BBIYUCISIOT 1O

bopmyie

ori) = 1- [T [i- Q).

2l (59)
rae Qi (hn) - BEpOATHOCTH peain3aliy JIF0O00H U3 /1y IPUYKH, TPUBEICHHBIX HUXKE;

Qi (h1) - BepOSITHOCTh CX)KUTAHUS TOILTMBA B MeYax i-ro 3JeMeHTa 00beKTa B TeUCHHE
roja;

Qi (h2) - BeposATHOCTD MPOBEICHUS Ta30CBAPOYHBIX M APYTUX OTHEBBIX PaldOT B i-M
3JIeMeHTe 0O0BEKTa B TEUECHUE I0/1a;

Qi (h3) - BEpOATHOCTb HECOOJTIOICHHS PEKUMA KYPEHUS B i-M JIEMEHTE
00BEKTa B TCUCHHE TOIa;

Qi (h4) - BEpOSTHOCTh OTCYTCTBUSI WJIM HEHCIPABHOCTH HWCKPOTACHUTENICH Ha
JIBUTATENIIX BHYTPEHHETO CTOpPaHUs, PACIOJNOKEHHBIX B [-M JJIEMEHTE
00BEKTa B TCUCHHE TOIa;

Qi (hs) - BEpOSATHOCTD HCIIOIB30BAHUS PA0OOYNMH CITHYEK, 3QKUTATIOK HUITH

TOPCJIOK B i-M 2JIEMEHTE 00BbEKTa B TEUCHHE rojga,

Qi (h6) - BEpOSITHOCTH BEIOPOCOB HArpeTOro ra3a u3 TEXHUYECKOro 000pyI0BaHUS B i-
M 3JIEMEHTEe 00bEKTa B TCUCHHUE T'0J1a;

Z - KOIINYEeCTBO MIPUYUH;
7 - IOPSAKOBBIA HOMEp MPUYHHBIL.

3.1.24. BepositHocTh (Qi (41)) BRIUMCTSIOT 71 BCEX DJIEMEHTOB 00BEKTa 10 (hopmyiie
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i) = £, ZTJ

Ly (60)
rae Ks - koadduimenT 6€30macHOCTH, ONpeIeTICHUE KOTOPOTO U3JI0KEHO B pas. 4;
tp - aHAIU3UPYEMBIN NIEPUOJL BPEMEHH, MHH;
m - KOJIMYECTBO BKIIOUEHHUH IIeYH B TEUCHHE AHAJIM3UPYCMOT'O I€pruoaa BpEMCHU,

tj - BpeMs pabOTBI NeYM I-ro dJIeMeHTa OOBEKTa IIPH j-M €€ BKIIIOUYEHHH B TEYEHHE
aHAJIM3UPYEMOTo NIEpUOa BpEMEHH, MUH.

3.1.25. Bepositnoctu (Qi (h2)), (Qi (h3)), (Oi (h4)), (Qi (hs)) u (Qi (h6)) BEIYUCISIIOT
TOJILKO JIJISl ICUCTBYOIIUX M CTPOSIIIMXCSI OOBEKTOB HA OCHOBE CTATUCTHYECKHUX JTAHHBIX

AHaJIOTUYHO BECPOATHOCTH I10 !l!O[!MYHC (60 ).

3.1.26. HarpeB BemiecTBa, OTACIBHBIX Y3JI0B M TMOBEPXHOCTEH TEXHOJIOTHMYECKOIO
00OpylOBaHusl i-r0 3JIEMEHTa O0BEKTa, KOHTAKTUPYIOLIUX C TOprouel cpeiow, BBIIIE
JOMYCTUMOM TeMriepaTypbl (coObitue 7THy) BO3MOXKEH TNPH peann3ainuu oo u3 Ky
MpUYrH. BeposTHOCTH BEIYUCISIOT 1O (hopmyrie

1
0,7, =1- 1f1- 0K, 61)

rae Qi (Kn) - BEpOATHOCTD peain3alinu Jr000i u3 Ky IpUduH, TPUBEIESHHBIX
HUXKE,

Qi (K1) - BepOosSTHOCTh HarpeBa roployero BeulecTBa Win MOBEPXHOCTU 000PyIOBaHUS
i-T0 3yieMeHTa OOBEKTa MpPH BO3HUKHOBEHHM TEpPErpy3ku 3JIEKTPOCETH,
MalINHbI U allapaToB B TEYEHHUE roJa:

Qi (K2) - BepOATHOCTb OTKa3a CUCTEMbI OXJIAKEHHS anmnapara i-ro 3JeMeHTa 00beKTa
B T€UEHUE T'0Ja;

Qi (K3) - BeposATHOCTb HAarpeBa IIOBEPXHOCTEH M TOPIOYMX BELIECTB MpH
BO3HUKHOBEHHUHU TOBBIIIEHHBIX MEPEXOIHBIX COMPOTUBIECHUHN 3JIEKTPUUECKUX
COEIMHEHUH I-T0 3JIEMEHTa 00BEKTa B TE€UEHUE I0J1a;
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Qi (K4) - BepOSTHOCTh HCIIOJIB30BaHUS D3JIEKTPOHArpeBaTeNbHBIX NPUOOPOB B i-M
3sIeMeHTe 00BEKTa B TEUEHHE rofIa;

Qi (K5) - BEeposTHOCTh HarpeBa MOBEPXHOCTEH MPU TPEHHHM B TOIIIMITHUKAX B i-M
JJIeMEHTE 00BEKTa B TEUCHUE T0JIa;

Qi (K6) - BCPOATHOCTH pa30rpcBa OT TPCHHUA TPAHCIOPTHLIX JICHT WU IPHUBOIHBIX
peMHeﬁ B I-M 3JIECMEHTE B TCUCHUE roaa,

Qi (K7) - BeposiTHOCTh HAarpeBa MOBEPXHOCTEH HHCTPYMEHTA U MaTepPHAIIOB
pu 00paboTKe B i-M dJIEMEHTEe 00beMa B TEUCHHUE TO1a;

Qi (Kg) - BEpOSTHOCTh HArpeBa TOPIOYHMX BEUIECTB B i-M JJIEMEHTE OOBEKTa 0
OMAacHBIX TEMIEPATyp MO YCIOBHUSIM TEXHOJOTMUECKOTO MPOLECcca B TEUECHUE
roja.

3.1.27. Tleperpy3ka 3JIeKTPUYECKMX KOMMYHHUKALIUWA, MAIIUH U anmapatoB (COOBITHE

K1) BO3MOXHa TIpU HEUCTHPABHOCTH WM HECOOTBETCTBUU AamlMapaTOB 3alllUTHI

QJICKTPHUICCKUX CCTCﬁ, a TaKKe IPpU pCain3alinun 000 K3 IMpUYUH Ym.

BepositHocTs (Qi (K1)) BRIUUCISIOT 10 hopMyIie

f
Q) =41- T [1-@0)]p @il2),
" (62)

rae Qi {ym) - BEPOATHOCTDH pean3alu JI00H U3 ym NPUYNH, IPUBEACHHBIX HUKE,

Qi (¥1) - BEpOATHOCTb HECOOTBETCTBHUS CEUEHHS AJIEKTPONPOBOJHUKOB HArpyske
ANEKTPONPUEMHHUKOB B i-M 3JIEMEHTE B TEUCHHE T'0/1a;

Oi (12) - BEepOSATHOCTH MOAKIIOUEHUS TOTOTHUTEIBHBIX AJIEKTPONPUEMHUKOB B i-M
3JIeMEHTEe 00BEKTa B AJIEKTPOIIPOBOJIKE, HE PACCUMTAHHOW Ha 3Ty HArpys3Ky;

Qi (¥3) - BEpOSATHOCTh YBEIMYEHHS MOMEHTAa Ha Baly DJEKTPOJABUTATENS B i-M
3JIeMeHTe 00BEKTa B TEUECHUE r0/1a;

Qi (y4) - BEpPOATHOCTb IMOBBILICHUSI HANpsDKEHUS B CETU i-TO 3JEMEHTa O0beKTa B
TEUeHUe roja;

Qi (¥5) - BeposSTHOCTH OTKJIFOUYeHHS (a3bl (AByX(a3HbIi pekUM padOTHl B yCTaHOBKAX
Tpex(a3HOTro TOKa) B CETH I-T'0 3JIEMEHTa 00bEKTa B TEYCHHUE T'0J1a;
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Qi (y6) - BCPOATHOCTH YMCHBIICHUSA COIIPOTHUBJIICHUA 3SJICKTPOIIPUCMHUKOB B I-M
3JIEMEHTE 00BEKTa B TCUCHHE roaa,

Qi (Z) - BCPOATHOCTHb OTCYTCTBUSA HCHUCIIPABHOCTU WJIM HECOOTBCTCTBUA alllapaTOB
3aIlUTBI JJICKTPUUCCKUX CUCTCM i-TO BJeMeHTa O0OBEKTa OT NEeperpy3ku B
TCUCHUC rojaa.

3.1.28. Bepostaoctu (Qi (1)), (Qi (72)), (Qi (v4)), (Qi (¥5)), (Oi (¥6)) BBIUUCISIOT

TOJIBKO JJIs1 ACUCTBYIOUIUX U CTPOSIIUXCS 00BEKTOB aHAOTU4HO BeposaTtHocTH (Q; (h1))
o Gopmyie (60).

3.1.29. BepostHocTh (Qi (13)) BBIYUCIAIOT NS JCHCTBYIOIIUX U CTPOSIIIUXCS
00BeKTOB aHanorudHo BeposTHOCTH (Qi (h1)) mo dopmyiie (60)), a AT MPOSKTUPYEMBIX
00BEKTOB aHanmoruyHo BeposATHOCTH (Qi (an)) mo dopmyne (43), Kak BEpPOSTHOCTH
3aKJIMHUBAaHUS MEXaHU3MOB, IPUBOJIMMBIX B ACHCTBHUE AJIEKTPOJABUTATEIICM.

3.1.30. BepostHocTs (Qi (z)) BBIUHUCISIOT AN ACHCTBYIOIIUX ASJIEMEHTOB OOBEKTa
aHanornyHo BepositHocTU (Qi (1)) mo dhopmyne (60), I TPOSKTUPYEMBIX IIEMEHTOB
MpPH OTCYTCTBHH amapaToB 3allUThl MPUHUMAIOT PAaBHOW €IUHUIIE, a TPU UX HAJTHUYUU
BBIYUCTISIOT aHATOTUYHO BepoaTHOCTH (i (an)) mo dhopmyiie (43).

3.1.31. BepositHocti (Qi (K2)) BBIUUCISIOT A7 MPOCKTUPYEMBIX 3JIEMEHTOB O0BEKTa
aHanornyHo BeposiTHocTH (Qi (an)) mo dopmyne (43), Kak BEpOATHOCTh OTKa3a
YCTPOMCTB, OOECMeYNBAIONINX OXJaXKJICHUE ammapata, a g CTPOSUIUXCA U
JEHCTBYIONIMX JIEMEHTOB aHaIOTu4HO BeposTHOCTH (Qi (/1)) mo dhopmyiie (60).

3.1.32. Bepostaocts (Qi (K3)), (Qi (K4)) u ( Qi (K6)) BBYHUCIASIOT TOJBKO IS
JEHCTBYIONIUX U CTPOSIIUXCS 00BEKTOB aHAIOTHYHO BeposiTHOCTH (i (/1)) o dopmyiie

(60).

3.1.33. BepositHocth (Qi (K5)) u (Qi (K7)) BBIMHUCISIOT Ui MPOCKTHPYEMBIX
JJIEMEHTOB 00bekTa aHanmoruyHo BeposTHocTH (Qi (an)) mo dopmyne (43), kak
BEPOSTHOCTh OTKa3a CUCTEMBI CMa3KH MEXaHH3MOB i-TO AJIEMEHTA, a JUIsl CTPOSAIIUXCS U
JEHCTBYIONIUX JIEMEHTOB aHAIOTUYHO BeposTHOCTH (Qi (/1)) mo dhopmyiie (60).

3.1.34. BepostHocTs (Qi (K§)) MpUHUMAIOT paBHOM €UHUIIE, €CIIM B COOTBETCTBUU C
TEXHOJIOTUYECKON HEOOXOIUMOCTHIO MPOUCXOAUT HATPEB FOPIOYMX BEIECTB A0 OMACHBIX
TEeMIIepaTyp, WU HYJII0, €CIIU TaKOH MpoLEecC HE TPOUCXOHUT.

Bepositaocts (Qi(THn)) mosiBIEHUS B TOpIOYEM BEIIECTBE WM MaTepuale O04aroB
AK30TEPMHUUYECKOTO0 OKUCIEHUS WIM Pa30XKEHHs, MPUBOMAMIMX K CaMOBO3TOPAHUIO,
BBIYUCIISIOT TI0 (hopmyie
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3
0.(T,) =1- 1T [1-Qym,)} (©)

riae Qi (mn) - BEPOSATHOCTD pPeaTu3alluy JII000H U3 mn MPUUNH, IPUBEICHHBIX
HIDKE;

Qi(m1) - BepoOSTHOCTh TOSBIICHUS W i-M OJJIEMEHTE OOBEKTa oOdara TETUIOBOTO
CaMOBO3TOpaHHUs B T€UEHHUE TOJIa;

Qi (m2) - BEpOATHOCTHh TOSIBJICHUS B i-M JJIEMEHTEe O0bEMa oyara XUMHUYECKOTO
BO3TOpaHMs B TEUECHHE IOJa;

Qi(m3) - BepOSITHOCTh TOSIBJICHHS B [-M  DJJeMEHTe OO0BeKTa ouara
MUKpPOOHOJIOTHYECKOTO CAMOBO3IOpaHUsl B TEUEHUE I0/1a.

3.1.35. BepositHOCTb (Qj (1)) BBIYUCISIOT U BCEX AJIEMEHTOB 00BEKTa 10 (hopmyJie

Gilm) = GR) GilA), (64)

rac Qi (P]) - BCPOATHOCTD IMOABJICHHUSA B [-M dJIEeMEHTE 00BbEKTa B TCUCHHUE roaga BCIICCTB,
CKJIOHHBIX K TCIIJIOBOMY CaMOBO3I'OpaHUIO,

Qi (P2) - BepOSATHOCTb HarpeBa BEIIECTB, CKIOHHBIX K CaMOBO3TOPaHHIO, BBIIIE
6e30macHoil TemnepaTypsbl.

3.1.36. BepositHocTh (Qi (P1)) BBIYHCISIOT JUIS BCEX JJIEMEHTOB OOBEKTa II0
dopmynam (60 nm 43).

3.1.37. BepositHocTh (Qi (P2)) NpUHUMAIOT paBHOW E€AMHHUIE, €CIM TeMIepaTypa
cpenbl, B KOTOPOil HAXOJUTCS 3TO BEILIECTBO, BBIIIE WM paBHA 0€30IacHOM TeMiepaTtype
WIN HYJIIO, €CJIM TeMIIEpaTypa Cpeibl HUXKE ee.

besonacHyto TemmepaTypy cpenbl IS BELIECTB, CKIOHHBIX K TEIUIOBOMY
CaMOBO3TOPaHUIO (fs), °C, BEIYUCISIOT 1O Gopmyie
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¢ =0, (65)

TZI€ fc - TEMIIEpaTypa CaMOBO3TOPAaHMsI BELLIECTBA, BbIUMCIsAeMas 1o 1. 5.1.6, °C.

3.1.38. BepostHocTs (Qi (m2)) BBIYHCISAIOT U BCEX 3JIEMEHTOB 00beKTa 1o popmyre

Chimy) = Uilg) Gilgy), (66)

rae Qi (g1) - BEpOSTHOCTh MOSBIEHHUS B i-M 3JIEMEHTe OO0bEKTa XMMHYECKU aKTUBHBIX
BEILIECTB, pEarupyrolMx MexAy co00i ¢ BblAeNEeHHEM OOJBIIOTO
KOJIMYECTBA TeIlia, B TEYEHHUE ro/1a;

Qi (gZ) - BCPOATHOCTb KOHTAKTA XUMHWYCCKU aKTHBHBIX BCHICCTB B TCUCHHUC I'oJia.

3.1.39. BepositHocTtr (Qi (21)) u (Qi (22)) BEIUUCIAIOT aHAIOTMYHO BepossTHOCTH (i
(h1)) mo dopmyne (60), ecnu peamuzaus CoObITHH g1 W g2 0OyCIOBJICHA
TEXHOJIOTUYECKAMHU YCIOBUSIMHU KM MEPOIPHUATUSMH OPTraHH3aIllMOHHOTO XapakTepa u
BBIYUCIISIIOT aHAJIOTHYHO BeposTHOCTH (i (an) mo dopmyne (43), ecnu 3T COOBITHS
3aBHCSAT OT HAJIS)KHOCTU 000PYAOBAHMUS.

3.1.40. BepositHocTh (Qi (m3)) pacCUMTHIBAIOT ISl JEHCTBYIOIIUX W CTPOSIIUAXCS
00bekToB aHasmorudHo BeposTHocTH (Qi (/1)) o dopmyie (60).

3.2. BepostrocTs (Qi (

k.
5 ®)) TOro, 4TO BOCIUIAMEHSIOLIASICS CIIOCOOHOCTH TOSBHBILErOCS B i-M 3JEMEHTE
00BEKTa 1-T0 SHEPreTUUECKOro (TErI0BOro) UCTOUYHMKA AOCTATOYHA JUIS 3aXKUTAHUS K-
roproveil cpefibl, HaXOAIIEeHCs B 3TOM 3JIEMEHTE, ONpeeIeTcsl SKCIEPUMEHTAIBHO HIIN
CpaBHEHHEM apaMeTpoB HHEPreTHYECKOTo (TermoBoro) HCTOYHUKA c

COOTBETCTBYIOIIMMU NOKA3aTEJISIMU MTOKapHON OIMTACHOCTH FOpIOYEl cpebl.

3.2.1. Ecnu nansble ans onpenenenus (Q; (Bkn)) OTCYTCTBYIOT WJIH UX JOCTATOYHOCTb
BBI3bIBAET COMHEHHE, TO 3HaUeHue BeposATHOCTHU (i (B n)) IPUHUMAIOT PaBHBIM 1.

3.2.2. BepositHocTs (Qi (Bkn)) MPUHUMAIOT PAaBHOM HYJIIO B CIEIYIOMIMX CIyqasx:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 52
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

€CJIM UCTOYHUK HE CIOCOOCH HarpeThb BCIICCTBO BBIIIC 80 % 3HaueHMs TEMIICPATYPhbL
CaMOBOCIITIAMCHCHHS  BCIICCTBA WM  TCMIICPATYpPbl CAMOBO3TOpaHUsA  BCHICCTBA,
HMCIOLICTO CKIIOHHOCTD K TCIIJIOBOMY CAMOBO3TOpPAaHUIO,

CCJIM SJHCPrus, INepcaaHHass TCIIJIOBBIM HCTOYHUKOM TOpPHOUYEMY BCHICCTBY (napo-,
raso-, nmneBowymHoﬁ CMCCI/I) Hmke 40 % MUHHMAaIbHON OHCPIUU 3aKUTAHUA,

€CJIM 3a BpCMA OCTbIBAHUSA TCIIJIOBOI'O MCTOYHHWKA OH HE CII0COOCH HarpeThb roprovyuc
BCIICCTBA BBIIIC TCMIICPATYPhI BOCINIAMCHCHU S

€CJIn BpeMA BO3ACHCTBHUS TEIUIOBOIO MCTOYHHKA MEHBIIIE CYMMBI IIE€pHoJa MHAYKIUH
FOpIO‘-ICfI Cpeabl 1 BPECMCHH HaArpcBa JIOKAJIbHOI'O o0beMa 3TOM Cpeabl OT HadaJbHOM
TEMIICPATYPbI 10 TCMIICPATYPhI BOCIINIAMCHCHU.

3.3. JlaHHbBIE O TOXAPOOIACHBIX MapaMeTpax HUCTOYHHKOB 3a)KUTAHHS MPHUBEICHHI B
pasna. S.

34. HpI/I 000CHOBaHUH HEBO3MOXXHOCTHU pacucTa BEPOATHOCTHU MOABJICHUA UCTOUYHHUKA
3AKUT'aHUA B paCCMaTpuBacMOM 3JICMCHTC 00BEKTa C YU4C€TOM KOHKPCTHBIX YCJ'IOBI/Iﬁ €ro
OKCILTyaTaluu JOIMYyCKACTCs BBIYHUCIIATH 3TOT IapaMeTp Mo (bopMyﬂe

Q!{HBZI = 1 _E'-Enlr”j, (67)

rae t - BpeMs paboThl i-T0 3JIeMEHTa 00bEKTa 3a aHATM3UPYEMBIN IEPUOJ BpEMEHHU, U;

T, =30310' 8"

- cpemHee BpeMs pabOTHI i-TO 3JEMEHTa OOBEKTa 1O TIOSBIICHUS OIHOTO
UCTOYHMKA 3aXHUraHus, 4; (E0 - MUHUMaJIbHas SHEPIUsl 3aKUTaHMUs TOprodeu
Cpebl i-To AeMeHTa o0bekTa, k).

3.5. Ilpy HE0OXOUMOCTH YYUTHIBAIOT U MHBIE COOBITHS, MPUBOMISAIINE K MOSBICHUIO
HWCTOYHHUKA 3KUTaAHUS.
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4. O0mue TpeOoBaHUSI K Mporpamme cOopa M 00padOTKH CTATHCTHYECKHX
JTAHHBIX

4.1. IlporpamMmmy cOopa CTaTUCTUYECKUX JAHHBIX Pa3padaThIBAIOT il AEHCTBYIOLIHX,
CTPOSIIMXCS U HPOEKTHPYEMBIX OOBEKTOB Ha OCHOBE aHAIM3a IMOXApHOW ONMACHOCTH
MOMEIICHUH 1 TEXHOJIOTHYECKOro 000py10BaHUS

4.2. AHanu3 T1OXapHOW  ONACHOCTU MPOBOJAT  OTAEIBHO MO  KaKIOMY
TEXHOJIOTUYECKOMY aInapaTy, MOMELICHUIO U 3aKaHYMBAIOT Pa3paboTKON CTPYKTypHOU
CXEeMbl  NPUYUHHO-CIECICTBEHHON  CBSI3M  MOXKapOB3PHIBOONACHBIX  COOBITHUH,
HEOOXOUMBIX M IOCTaTOYHBIX Ul BOZHUKHOBEHUS MoXKapa (B3pbIBa) B 00beKTe (Janee -
MOJIeJIb BO3HUKHOBEHHUS Toxapa). OOmuil BUI CTPYKTYpPHOH CXeMbl BO3HHUKHOBEHUS
Io’kapa B 3JJaHUM [IOKa3aH Ha 4epT. 2.

4.3. CTaTUCTUYECKUE JAHHBIE O BPEMEHU CYLIECTBOBAHMS I0KapOB3PHIBOONIACHBIX
COOBITHI Ha JEMCTBYIOIMX U CTPOSIIMXCS OOBEKTaX U BpEeMEHH OE30TKa3HOU paboThI
Pa3NUYHBIX M3JENUNA MPOCKTUPYEMbIX OOBEKTOB COOMPAIOT TOJIBKO IO COOBITHUSAM
KOHEYHOI'O YpOBHS, IPUBEJEHHBIM HA MOJIEIM BO3HMKHOBEHMS M0OXKapa, I KOTOPBIX B
METOJI€ OTCYTCTBYIOT aHAIUTUYECKUE 3aBUCUMOCTH.

mItan j
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4.4. Ha ocHOBaHMH MOJICJIM BOSHUKHOBEHHS IOXKapa 10 KaKJIOMY JJIEMEHTY 00BbeKTa
pa3pabarbiBatoT (HOpMBI cOOpa CTaTUCTUYECKONW MH(OPMALMK O MPUYUHAX, PeaTU3aAIUS
KOTOPBIX MOKET MPUBECTU K BOZHUKHOBEHUIO NIOKapa (B3pbIBa).

4.5. Craructuyeckyto HHGPOpMAIMIO, HEOOXOAMMYIO JUISI pacueTa IapaMeTpoB
HA/IKHOCTH PA3JIMYHBIX HM3AETHH, UCIONb3YEeMBIX B MPOCKTHOM pEIICHUH, COOMpaeT
NPOCKTHAs OpraHu3alus Ha JecTByromux oObekTax. [Ipum stom mms HaOmromeHUs
BBIOMpAIOT U37enus, padoTaroniie B Nepruol HOPMAJIbHON KCIUTyaTallud U B YCIIOBHSIX,
UJCHTUYHBIX TEM, B KOTOPBIX OYJET SKCIUTyaTHPOBATHCS MMPOEKTUPYEMOE H3/IEIHE.
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4.6. B xauecTBe UCTOYHUKOB WH(GOPMAIIUU O pabOTOCTIOCOOHOCTH TEXHOJIOTHYECKOTO
000pyI0BaHUs UCTIONB3YIOT:

YKYpHAJIbI CTApIIEero MAIIMHKUCTA;

CTapIIero anmnapaTinka;

HaYallbHUKA CMEHBI;

ydera npobera o0opy10BaHUS;

neEeKTOB;

PEMOHTHBIE KapThI;

eXXeMecsauHbIe (eKeKBapTaIbHbIC) TEXHUYECKHE OTUETHI; OTYETHI PEMOHTHBIX CITYXO;
rpaduK MIaHOBO-NPEaYNPEAUTEIHLHBIX PEMOHTOB;

eXeMeCSIYHbIe OTYEThl 00 UCTIOIB30BaHUU 000PYI0OBAHUS;

CIPaBOYHBIE U MACIIOPTHBIE JaHHBIC O HAJECKHOCTH PA3IMUHBIX JJIEMEHTOB.

4.7. Wcrounukamu uHPOpPMALMM O HAPYIIEHUH IPOTHUBOINOXKAPHOTO pEeXHUMa B
IIOMEILEHUAX, HEUCIIPABHOCTH CPEACTB TYIIEHUS, CBSA3U U CUTHAIM3ALUH SIBIISIFOTCSL:

KHHUTa CIIy>kK0bl 00BbeKTOBOM noxkapHoii vactu MBJ] CCCP;

KYpHaJ JIOTIOJIHUTENBHBIX MEpONpUATHII 1Mo oxpaHe oObekTa (i OOBEKTOB,
oxpaHsieMbIX noxkapHoil oxpanoi MB/[ CCCP);

KypHaJ HaOJIOAEHUS 32 MPOTHUBOMOXKAPHBIM COCTOSIHMEM O0BeKTa (111 00BEKTOB,
oxpaHsieMbIX noxxapHoil oxpanoii MB/[ CCCP);

KypHaJ OCMOTpa CKJIaJI0B, JAOOPAaTOPHIl U APYTrUX MOMEIIEHUH Mepel UX 3aKphITHEM
110 OKOHYaHUU PabOThI;

npeanucanus ['ocyaapcrsenHoro noxapHoro Haazopa MBJ] CCCP;

aKThl TMOXAPHO-TEXHUUYECKUX KOMUCCHH O MPOBEPKE MPOTHBOIOXAPHOTO COCTOSHUS
00BEKTOB;

aKThl O HApYIIEHUH MIPABUJI MTOKAPHOM 6€30MacHOCTH OpraHoB [ ocy1apcTBEHHOTO
noxxapHoro Hagzopa MBJI CCCP.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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4.8. IIpu pazpabotke popm cOopa 1 00pabOTKH CTATUCTHUECKON HHPOPMAITHH

UCTIONB3YIOT:

HACTaBJICHHE MO OpraHU3aluH NPo(UIaKTHUECKONH pabOThl HA 0OBEKTAX, OXPAHIEMBIX
BOCHHU3MPOBAaHHOMU U npodeccruonanbHoi noxapHoii oxpansl MBI CCCP;

ycTaB cityk0bl moxxapHoi oxpanst MBJ[ CCCP;

¢dopMy, puBeIEHHYIO B Ta0. 4.

Tabnuna 4
Amnanmsupyemoe coobITHe Oobee
. Jata u Bpemst
(npuunHa) IopsaxoBbIit Bpewms (t)
HaumenoBanue Bpewms tj
HOMEp paboTsI
aHAJIM3UPYEMOTO CYLIECTBOBaHHUSA | =~ |
peanuzanuu i-ro
JJIEMEHTa coObITHS
coObITHS 00HapyKEeHHS yCTpaHEeHUs JIIEMEHTa
o0bekTa TIPUYHHBI
Haumenosanue | OGo3Hadenue | (mpuauHbl) |(BOSHUKHOBEHMS) | (BOSHUKHOBEHHM) 00BEKTa,
TIPUYHHBI MPUYNHBI MHH
Kommnpeccop Paspymienune 0 1 01.03.84 1.3.84 5 18*14
MEepBOTo Kackaja y370B U 10-35 10-40
Jeranei
MIOPLIHEBOMA
IPYIIIBI 2 10.4.84 10.4.84 4
15-17 15-21
3 21.5.84 21.5.84 5
12-54 12-59
4 17.12.84 17.12.84 3
01-12 01-15

4.9. Ha ocHOBaHMH COOpaHHBIX JAHHBIX BBIYHACISIOT KO3 duumeHT 6e3omacHocTr Ky
B CIIEIyIOIIEH TIOCIIEI0BATEIEHOCTH.

4.9.1. BeraucisitoT cpeHee BpeMs CYIIeCTBOBAHHS MOKApOB3PHIBOONIACHOTO COOBITHS
(to) (cpenHee BpemMsl HAX0XKJIEHUS B OTKa3€) 10 popmyJie

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
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rfe tj - BpeMs CyIECTBOBAHMS I-T'0 TI0KaPOB3PBIBOOIIACHOTO COOBITHS, MHH;
m - o0111ee KOJIMIeCTBO COOBITHH (M31enuil);
J - IOPSIAKOBBIN HOMEP COOBITHS (U3ETHS).

4.9.2. Toueunyro OlEHKY aucnepcun (Do) cpeaHero BpPEMEHU CYIIECTBOBAHUS
MO’KapOB3PHIBOONIACHOTO COOBITHSI BEIYUCISIOT 10 (popmyie

-1 W
— > (T -5,)%
m=1 5T (69)
4.9.3. Cpennee KBaJpaTUYECKOE OTKJIOHEHHE (St)) TOYEUHOW OIICHKH CpPETHETO

BPEMCHU CYyIICCTBOBAHUA COOBITHS - t0 BEIYUCIISIOT O (I)OpMy.HC

(70)

4.9.4. U3 Tabn. 5 BEIOMpAIOT 3HaYeHUE KOAP(DUIIMECHTA fh B 3aBUCUMOCTH OT YHCIIA
creneHeit cBoOo kI (m-1) mpu 1OBEpUTENBHON BeposiTHOCTH b=0,95.

Tabmnuua 5
m-1 1 2 Or3 505 Ot 6 o 10 Ot 11 mo 20 20
b 12,71 4,30 3,18 2,45 2,20 2,09

4.9.5. Koapdurment 6e3onacHoctr (Ks) (kodpPuIimenT, yauThIBarOIuii OTKIOHEHNE
3HAYCHUs Mmapamerpa t), BBIMUCICHHOTo 1o dopmysie (68), OT ero HCTHHHOTO 3HAYCHUS)
BBIYUCIISIOT U3 (POPMYIIBI
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4.9.6. Ilpu peanuzalu B TEUEHHE roJla TOJIBKO OJHOTO COOBITUS KOA(PHHUIMEHT
0€30MacHOCTH NPUHUMAIOT PABHBIM €MHHULIE.

S. Omnpeaenenne MOKapOOMACHBIX MAapPaMeTPOB TEIUIOBBIX HMCTOYHHMKOB
HHTEHCMBHOCTH 0TKAa30B 3JIEMEHTOB

5.1. IToxxapoomacHble MapaMeTphl TEMJIOBBIX HCTOUHUKOB
5.1.1. Pa3pso ammocgeprozo snexmpuuecmsa
511LL IIpamou yoap monnuu

OnacHocTp HPSAMOro yJapa MOJIHMM 3aK/II0YaeTcs B KOHTAKTE€ TOPIOYEH Cpenbl C
KaHaJIOM MOJIHUH, TeMieparypa B kotopoM aocturaer 30000 °C npu cune toka 200000
A u Bpemenu nerictBus okoso 100 mMxc. OT mpsAMoOro ynapa MOJHUHM BOCIUIAMEHSIOTCA
BCE F'OPIOYHE CPEIbI.

5.1.1.2. Bmopuunoe 6o30eiicmeue MOIHUU

OnacHOCTh BTOPUYHOI'O BO3ACHCTBUS MOJHUHU 3aKIHOYAETCS B MCKPOBBIX pa3psaax,
BO3HHMKAIOIIMX B pe3yJbTaTe€ MHAYKIMOHHOIO M 3JIEKTPOMArHUTHOIO BO3JEHUCTBHS
aTMoc(epHOro 3JMEeKTpUYeCcTBa Ha MPOU3BOACTBEHHOE 000pyIOBaHUE, TPYOOIPOBOILI U
CTPOUTEbHbIE KOHCTPYKUMHU. DHEPrus HCKPOBOro paspsiaa mnpesbimaeT 250 m/x u
JOCTaTOYHA JJii BOCIUIAMEHEHHUsI TOPIOYMX BEHIECTB C MHUHUMAIbHOM 3SHeprueit
3axkuradus 1o 0,25 JIx.

5.1.1.3. 3anoc evicoxoco nomenyuana

3aHOC BBICOKOIO MOTEHIMAla B 3JaHUE IPOUCXOOUT IO METAUINYECKUM
KOMMYHHUKAIISIM HE TOJBKO MpPH HMX MPsIMOM MOPaXEHUH MOJHMEH, HO M TpHU
PacIoyioKeHNH KOMMYHUKAIMI B HEMOCPEACTBEHHOM Oyn30ocT 0T MojHMeoTBoAa. [lpu
coOsoieHUH 0€30MaCHBIX PAcCTOSIHUN MEX1y MOJHHEOTBOJAMH M KOMMYHHUKAIUSMU
SHEPIUsi BO3MOKHBIX HCKPOBBIX pa3psioB pocturaetr 3HaueHuit 100 /Ix u 6oiee, TO ecTh
JOCTaTOYHA JJIs1 BOCILIAMEHEHMSI BCEX TOPIOUMX BEILECTB.

5.1.2. Onexmpuueckas uckpa (dyaa)
5.1.2.1. Tepmuueckoe oelicmeue mokKko8 KOPpOMKO20 3aMblKAHUSA

Temnepatypy mpoBoaHuKa (frp), °C, HarpeBaeMoro TOKOM KOPOTKOTO 3aMbIKaHHS,
BBIUUCIISAIOT IO opMyIie

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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TJIe ¢, - HadallbHas TeMIlepaTypa MpoBoaHKKA, °C;
Ix 3 - TOK KOPOTKOTO 3aMbIKaHHUs, A;
R - conpotuBnenune npoBoaHuka, Om;
tk.3 - BpeMsI KOPOTKOT'O 3aMbIKaHU, C;
Chup - TEMI0EMKOCTb IPOBOIHUKA, I[}KXKr'l ><K'1;
Mnp - Macca IMPOBOJIHUKA, KT.

Bocriamensemocts kabenss ¥ MPOBOAHMKA C M30JALMEH 3aBUCUT OT 3HAUCHUS
KpaTHOCTU TOKa KOPOTKOTO 3aMblKaHus Ix3, T.€. OT 3Ha4eHHs OTHOWIEHHS [xs3 K
JUITUTEBHO JOMyCTUMOMY TOKY Kabens uiau mpoBoja. Ecnu 3Ta kpaTtHOCTh Oonblie 2,5,
HO MeHblne 18 s kabens u 21 11 mpoBoAa, TO MPOUCXOIUT BOCIUIAMEHEHUE
MOJIMBUHUJIXJIOPUAHON U3OJISALINH.

5.1.2.2. Dnexmpuueckue uckpuvl (kaniu memania)

DneKTpuyecKkue HMCKpbl (Karu MeTaisia) o0pa3yloTcs HpU KOPOTKOM 3aMbIKaHUHU
ANEKTPONPOBOJIKH, SJEKTPOCBAPKE U MPH IUIABIIEHUH AJIEKTPOJIOB ANEKTPUUYECKUX JIaMIT
HaKaJuBaHUs oOlIero HazHadeHus. Pa3mep kamenb MeTasuia MpH 3TOM JOCTUTAeT 3 MM
(pu mOTONOYHOM cBapke - 4 MM). [Ipu KOPOTKOM 3aMbIKaHUH U 3JIEKTPOCBAPKE YACTUILIBI
BBUIETAIOT BO BCEX HAIPaBICHUAX, M HMX CKOPOCTh He mpeBbimaer 10 u 4 mxc!
COOTBETCTBEHHO. TemrepaTypa Karmellb 3aBUCUT OT BHJa METajlula U paBHa TeMmIepaType
iaBieHus. TemmnepaTtypa Kareiab alllOMHUHUS IPU KOPOTKOM 3aMbIKaHUH gocTturaet 2500
°C, TeMIeparypa CBAapOYHBIX YaCTUI[ U HHUKEJIEBBIX YACTHUI] JIaMIl HaKaJIHUBaHU
nocturaet 2100 °C. Pazmep kamnenb npu pe3ke meTtamia gocturaet 15-26 MM, CKOpocThb -
1 mxc! temnepatypa 1500 °C. Temneparypa ayru npu cBapke u peske pocturaer 4000
°C, moaTOMy Jyra SIBISETCS] HCTOUHUKOM 32)KUTaHUS BCEX TOPIOUMX BEIIECTB.

30Ha paszieTa 4acTHIl MPU KOPOTKOM 3aMBIKAHHWU 3aBUCUT OT BBICOTHI PACIIOJIOKECHUS
MPOBOJIa, HAYAJIbHOW CKOPOCTH ITOJIETa YaCTHI, YIJIa BBUIETAa U HOCUT BEPOSTHOCTHBIN
xapaktep. [Ipu BbicoTe pacronoxeHus nmpoBoaa 10 M BEpOATHOCTH MOTIAAaHUS YaCTHI] HA
paccrosaue 9 M cocrasisier 0,06; 7 m - 0,45 1 Sm - 0,92; mpu BbICOTE paCONOKEHU 3 M
BEPOATHOCTh MOMaJaHus yacTull Ha pacctosgHue 8 M cocrapisieT 0,01, 6 M - 0,29 u 4m -
0,96, a npu BbicoTE 1 M BEpOSATHOCTH pasziera yactuil Ha 6M - 0,06, 5 M - 0,24, 4 m - 0,66
n3m-0,99.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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KonudecTBo TEMmI0THI, KOTOPOE KaIuis MeTajljla ClIOCOOHA OT/IaTh TOPIOUEH cpefie Mpu
OCTBIBAHUHU JI0 TEMIIEPATypbhl €€ CaMOBOCIUIAMEHCHHUS, PACCUUTHIBAIOT CJICIYIOUIHM
CIIOCOOOM.

1

2

CpenHo CKOpOCTh TMOJIeTa Kaluld MeTajia Mpu CBOOOJHOM MaJeHUU (W), MXC
BBIYUCTISIOT TI0 (hopmyie

@, =05./2gH )

-1
rae g=9,81 MXc " - yCKOpeHHe CBOOOHOTO MaJICHNS;
H - BBICOTa mageHus, M.

O6bem karu metamia (Vx), o , BBIYUCJISIOT 110 hopMyJie

k1
p =T% - 52442,
b (74)

rjae dk - TMaMeTp Karuiu, M.

Maccy kamu (mk), KT, BBIYUCIISIIOT 110 hopMyJie

my, =V0, (75)

TJie T - IIIOTHOCTh METaJla, Krxm L

B 3aBucumoctu ot MPOAOJDKUTCIIBHOCTH IT0JICTA KaIllJIh BO3MOXKHBI TPpU €€ COCTOAHUSA:
KHUJIKOC, KpUCTaJUIM3alun, TBEPAO0C.

Bpems mosieTa KamiM B pacIUIaBICHHOM (JKHJIKOM) COCTOSHHUHM (tp), C, PACCUUTHIBAIOT
o gopmyne

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 60
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T - Cplmk,hl L,-T ,
ad, Ty~ 71, (76)

-1y-1
rae Cp - yaenbHas TEMI0EMKOCTh paciiaBa MeTanna, Joxxk K ;
mk - Macca Karli, KT
_ 2 2,
Sk=0,785 d”k - TuTOaAh MOBEPXHOCTH KaIlId, M

Tw, Tun - TeMIiepaTypa Kalld B Hadajie MMoJjeTa W TeMIepaTypa TUIaBJICHHS MeTajuia
COOTBETCTBEHHO, K;

To - TemmiepaTypa OKpyKaroien cpeasl (Bo3ayxa), K;
a - ko3 durment Terootaaun, BT, M2 K
KoadduimeHT TennooTaauu onpenessioT B ClieAyomiel ocae 10BaTeIbHOCTH:

a) BBIYHCIAIOT yKcio PeitHonbaca mo gopmyse

@, dy,

¥ (77)

Ee =

rae dk - TMaMeTp Karuii M;

v:15,1><10'6 - KO3 (UIUEHT KUHEMAaTUYeCKOW BSA3KOCTH BO3AyXa IpH TemIepaType
20°C, M2xc!

0) BeIUUCIIIOT KpuTepuit Hyccenbra o dhopmyne

- 07
Nu - 0,62RE , (78)
B) BBIYHCIISIOT KO GHUIMEHT TEIUIOOTAAYH 10 GopMyIie
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 61
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Nud,
ﬂ —]
dy (79)
rae [g=22x 10 - KO3(PHUITUEHT TETUIONPOBOIHOCTH BO3yXa, Brxm I K7L
Ecnu t£tp, To KOHEUHYIO TeMIEepaTypy KaIllk ONpeaesstoT o Gopmyie

QA

Ty =Ty + (T, ~Ty) exp (- —2=9).
r (80)

Bpemss monera karum, B TEYEHHE KOTOPOTO IPOUCXOTUT €€ KPUCTAILIU3AIus,
OTpeeNIoT 1o hopmMyIie

O

Ty = ,
a 8 (T, =Ty (81)

rie Cgp - ylelbHas TeII0Ta KPUCTAIUIM3AllMN METaJlIa, I[)KXKF_I.

Ecnn tp<t£(tp+tkp), TO KOHEUHYIO TeMIIEpaTypy Kalliu ONpeNeNstoT o Gopmyie

Tw:u = T?i.'!' (82)

Ecin  t©>(tpttkp), TO KOHEYHYIO TEMIIEpaTypy Kalli B TBEPIOM COCTOSHUH
OTIpeeTsIoT 1o hopmyre

a s
T =To + T~ Ty) e { - =i o= (g, + )

FH
k k (83)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, { B QOKyMEaHTN: 62
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rae Cx - yaenbHas TeIJI0eMKOCTh MeTalia, I[)KXKF'IXK'I.

KomnuectBo Terua (W), [k, ornaBaeMoe Karuled MeTaula TBEPAOMY WU KUAKOMY
roproueMy MaTepHuainy, Ha KOTOPBIH OHa IoMaja, BEIYUCIISAIOT O hopMyJie

W=VLIQEICLI(TM_T££JIK=

(84)

rac TCB - TEMIICpAaTypa CaMOBOCINIAMCHCHUS I'OPOYCTO MaTCpualia, K;

K - xoaddunueHT, paBHbI OTHOIIEHUIO TEIUIa, OTAAHHOTO TOPIOYEMY BEILECTBY, K
SHEPTrHuH, 3aIaCEHHOM B Karle.

Ecnu oTcyTCTBYyeT BO3MOXHOCTH ompeneneHus koddduuuenta K, TO NPUHUMAIOT
K=1.

Bonee cTporoe onpenenenne KOHEYHOU TeMIepaTyphl KAl MOKET OBbITh MPOBEACHO
MpH y4eTe 3aBUCUMOCTH Ko3((puilreHTa TemIo0TAaYr OT TeMIEePaTyphl.

5.1.2.3. Danexmpuueckue 1amnvl HAKALUBAHUSA 0OU €20 HAZHAYEHUS

Hox(apHa;I OITaCHOCTBb CBCTHUJIIBHHUKOB O6YCJ'IOBJ'ICHa BO3MOXXHOCTBIO KOHTaKTa l"OpIO‘IGfI

Cpelbl ¢ KOJIOOM 31eKTPUUYECKOM TaMITbl HAaKaJTUBaHUs, HATPETOH BBIILIE TEMIIEPaTyphl
CaMOBOCIUIAMEHEHHUS TOPIOYel cpebl.

550
5o
L
i
50

750
20
150
I

L1

Tomnepn mypa, *C

iAo B o 1 5 | 3 L & 1 &
LA S -
Hoepg, paw

Yeprt. 3

Temnepatypa HarpeBa KOJIOBI JJIEKTPUUECKOW JIAMIIOYKH 3aBHUCHUT OT MOIIHOCTH
JIAMIIbI, €€ Pa3MEpPOB W PACIOJIOKEHHUS B MPOCTPAHCTBE. 3aBUCHMOCTh MaKCHUMAaJIbHOM

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 63
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TEMIICPpATypbl Ha KOJIOe TOPHU30HTAJIBHO pacnonomeHHoﬁ JJaMIibl OT €€ MOIIHOCTH H
BPEMCHU NIPUBCACHA HA YCPT. 3.

5.1.2.4. Hcxkpor cmamuueckoeo 3n1ekxmpuyecmeda

Ouepruto Uckpbl (Wy), K, cnocoOHONW BO3HMKHYTH IOJ JEHCTBHEM HAIPSKEHUS
MEX]y IIACTUHON U KaKUM-TTHOO0 3a3€MJIEHHBIM IPEMETOM, BBIUMCIISIOT MO 3aaceHHOM
KOH/IEHCATOPOM 3HEPrHH U3 (HOpMYJIbI

W, = 05CT", 85)

rae C - eMKOCTh KOHieHcaTopa, D;

U - Hanpsixenue, B.

PasHocTh INOTCHIMAJIOB MCXKAY  3apsAKCHHBIM  TCJIIOM u 3eMIIe HU3MEPAIOT
QJICKTPOMETPAMHU B PCAJIBHBIX YCIOBUAX ITPOU3BOJICTBA.

=
e

i

YEORR INERTIOLYECADED DasoRda,
5
"

ey
qu
-

F

0 5 17 /5 2025 300 35 &
Momengues va venplierce, X5

UYepr. 4

Ecmu Wy*0,4 Wanss ( Wans - MUHUMaIbHAST SHEPTHUS 3QKUTAHHUS CPEbl), TO UCKPY
CTATUYECKOTO AJICKTPHUUECTBA PACCMATPUBAIOT KaK UCTOUYHHUK 3aKUTAHHS.

PeanpHyt0o oOmacHOCTh  MpPENCTaBISET «KOHTAKTHAas»  JJEKTpHU3alMs  JIIOJIEH,
pabortatomx ¢ JOBHKYLIIUMHUCS  AMDJCKTpUUECKMMU  Marepuanamu.  [lpu
CONPUKOCHOBEHUH YEJIOBEKa C 3a3eMJICHHBIM IPEIMETOM BO3HUKAIOT UCKPHI C SIHEPTUEH
oT 2,5 1o 7,5 mJIx. 3aBUCUMOCTb PHEPIUU AJIEKTPUUECKOTO paspsiia C Tejla YesIOBeKa U
OT MOTEHIIKANa 3apsAI0B CTATUYECKOTO IEKTPUUYECTBA MOKa3aHa Ha 4epT. 4.

5.1.3. Mexanuueckue (hpuxyuornwle) ucKpovl (UCKPbL OM yOapa u mpeHus)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 64
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PazMepsl HCKp yaapa W TpeHHs, KOTOpBIE MPEACTaBIAIOT COOON pacKaJeHHYIO IO
CBEUEHMs] YAaCTMUKy MeTajyla WM KaMHs, oObluHO He mnpesblmatorT 0,5 MM, a ux
TeMIepaTypa HaxoJuUTcs B IpelieNax TeMIlepaTypbl IUIaBiIeHUs MeTamia. Temmeparypa
UCKp, 00pa3yIoLMXCcsl IpU COYAapeHUN METAJUIOB, CIIOCOOHBIX BCTYINATh B XHUMHUYECKOE
B3alMOJCICTBUE APYTr C APYIOM C BBIJEICHUEM 3HAYUTEIBHOTO KOJIMYECTBA TEIUIA,
MOXKET IIpeBbIIIaTh TEMIIEPaTypy IUIABJIEHUS W IIO3TOMY €€  OINpPEAEISIoT
AKCIIEPUMEHTAIBHO MIIM PACUETOM.

Komnuecto TCIIJIOTBI, OTAABACMOC HCKpOﬁ npu OXJaXxXJACHUMU OT HadaJbHOMU
TEMIICPaTyphl fy 10 TEMIEPATyphbl CAMOBOCIIIIAMCHEHUA TOpIOqeﬁ Cpeabl fcg BBIYMCIISAIOT

o hopmyie (84), a BpeMsl OCThIBaHUS t - CISAYIOMKUM 00pa3om.

OtHomenue temnepatyp (Qn) BEIYUCISIOT 110 Gpopmyie

Q = by ~ly
x 2
£, ~t, (86)

rJe fp - TeMrneparypa Bo3ayxa, °C.

Koaddurment Termnootnauu (a), Brxm™ XK'I, BBIYHUCIISIIOT TI0 hopMmyiie

=188, (87)

TJ€ Wy - CKOPOCTB TI0JIETA UCKPHI, mxc !

CxopocTs HCKpBI (Wy), OOpasyromeics mpu yaape CBOOOIHO TMAJaloIIero Tela,
BBIYHUCIISIIOT TI0 popMmyiie

Wy = w@: (88)

a Ipu yJiape 0 Bpallaromieecs Teo mno popmyie

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 65
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w, =2 R,
rac n - 4aCToTa BpalllCHUA, C-l;

R - pagunyc Bparmaromnierocs temna, M.

(89)

CkopocTh monera HUCKp, 00pasylomuxcs NMpu padoTe ¢ YOapHBIM HHCTPYMEHTOM,
MPUHUMAIOT paBHOW 16 MXC ', a ¢ BBICEKAEMBIX NPH XOAbOE B OOYBH, MOJOUTOI

. -1
METATINYECKUMHU HA0OMKaMU HITH I'BO3sIMU, 12 mxc™.

Kpurepuii bro Beraucisiror mo gopmyiie

rie dy - ATMaMeTp UCKPBI, M;

ly - xo3pPUIMEHT TEemIoNnpOBOJHOCTH MeTala HUCKPhl TMpHU
CaMOBOCIUTAMEHEHUS TOPIOYEro BetecTna (fcg), Brxm  xK!

[lo 3HaueHUsSM OTHOCUTENHHOM W3OBITOYHOM TeMIepaTypbl qn
Bionpenenstor no rpaduky (uept. 5) kpurepuit dypoe

il LLite g |
¥ ram qor (] 1
-l gt l

riE=y

ooy gos gy g3 f § M S0 00r 0000
7]

Yepr. 5

(90)

TeMIieparype

U KpUTEpus

JITMTebHOCTh OCTHIBAHMS YACTHUIIBI MeTala (t), ¢, BRIMUCISIOT 1o (hopmyIie

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa TpyHa, ayauT M capTudUkaLas, 4 e gokymenTax:
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L= E] ' "'-’ijcu.'{}uﬂ

n Mu
A ©1)
rae I - kpurepuii Oypse;

Cy - TEIUIOEMKOCTh METaJlJIa UCKPBI MPU TEMIIEPATYPE CAMOBOCIUIAMEHEHUSI TOPIOYETO
BEILICCTBA, I[)KXKF_I XK'l;

7y - TIOTHOCTh METAJIA WCKPBI MPU TEMIIEPATYpPE CAMOBOCIUIAMEHEHHS TOPIOYEro
BEIIECTBA, KrXM'3.

[Ipy HaTMUUU SKCHEPUMEHTAIBHBIX JAaHHBIX O TIO/DKUTAIONMIEH CHOCOOHOCTH
(PUKIMOHHBIX HCKP BBIBOJ 00 HMX OMACHOCTH Ui aHAJIM3UPYEMOH TOpIOYei cpelbl
JOIyCKaeTcsl fenaTh 0e3 IPOBEJCHUS pacueTOB.

5.1.4. Omkpeimoe nniamsa u uckpol 0sucameJeil (neueii)

[loxapHast OMacHOCTh IIaMEHH OOYCJIOBJIEHa WHTEHCHUBHOCTHIO  TETJIOBOTO
BO3JEHCTBUS (IUVIOTHOCTBIO TEIJIOBOTIO MOTOKA), MJIOLIA/bI0 BO3JAEHCTBUSI, OpUEHTALUEN
(B3aMMHBIM PACIONIOKEHUEM), TMEPUOJUYHOCTBI0O M BPEMEHEM €ro BO3ACHCTBUS Ha
roproune BemecTBa. [IIOTHOCTh TemIoBoro notoka Iup@Gy3HOHHBIX IIAMEH (CIHYKH,
CBEYM, ra30BOM ropesiku) cocrasiuseT 18-40 KBTXM'z, a IIPEIBAPUTEIILHO NIEPEMEIIAHHBIX
(masuibHBIE JlaMIibl, Ta3oBble Tropenku) 60-140 kBrxm? B Tabn 6 MPUBEACHBI
TEMIIEPATYPHBIE U BPEMEHHBIE XapaKTEPUCTUKHA HEKOTOPBIX IJIAMEH U MAJIOKAJIOPUHHBIX
HCTOYHUKOB TEIIa.

Tabnuua 6
HammeHnoBaHwme ropsmiero BemecTsa (M3AeIHs) W Temneparypa miamMeHu Bpewms ropenust
MTO’KapOOIIaCHO oTepariu (Tnenus unu Harpesa), °C (TIIeHuUs), MAH
JlerkoBocramenstomuecs u roproyue 880 -
KHUJKOCTH
JlpeBecuHa U JI€COMMIOMATEPUAIIbI 1000 -
IIpupoHble U CXKMKEHHBIE T'a3bl 1200 -
T'a3oBas cBapka mMeTasia 3150 -
MpoMEILLNEHHAR W 3KONOMMYEckan GE30NacHocTE, PasmeweHne pexnamo
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 67
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I"azoBas peska merasia 1350 -
Tneromas nanupoca 320-410 2-2,5
Trneromras curapera 420-460 26-30
Topsimas crimaxa 600-640 0,33

OTkpbITOE MaMsl OMAacHO HE TOJBKO MPHU HEMOCPEACTBEHHOM KOHTAKTE C Toproyeit
Cpezioii, HO U MpHu ee 00nydyeHuu. IHTeHCUBHOCTD 00yueHus (gp), BT><M'2, BBIYUCIISIOT
o gpopmyne

4 4
T T
= § 8
g, =37 || =1 - P s,
d #I1100) | 100 *
(92)
rae 5,7 - koahpurueHT u3aydeHus abCoIIOTHO YEPHOTO TeIa, Brxm™ ><K'4;
€rp - IPUBEJICHHASA CTENECHb YEPHOTBI CUCTEMBI
1 1
il P
¢ e (93)
€} - CTemneHb 4epHOTHl (akena (npu ropeHuu nepesa pasHa 0,7, HedTenpoayKTOB
0,85);
€g - CTENEeHb YEepHOTHI O0O0JIy4aeMoro BEUIeCTBa MPUHUMAIOT 110 CIPABOYHOMN
JTUTEpaType;

Tg - Temnepatypa (axena mamens, K,

T - TEMIIEpaTypa roproyero Bemecrsa, K;

J1¢ - KodbduuueHT O0OMYYEHHOCTH MEXIy M3JIydalolled u  oOiydyaemoi
IMOBCPXHOCTAMMU.
HIJ-DMI:.II.I.I.I'I'EHHEH W IKONoOrM4ecLan 'EBEOI'IEGH'I}E'I'I:._ P‘ﬂﬂMELLIEHI‘IE FI'EK.I'IEMI:I
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 68
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KpI/ITI/I‘-IeCKI/Ie 3HAYCHHUA HHTCHCHBHOCTH O6Hy‘-ICHI/I$[ B 3aBUCHUMOCTHU OT BpPCMCHU
O6Hy‘-ICHI/IH AJI1 HCKOTOPBIX BCHICCTB ITPUBCACHBI B Tabxa. 7.

[To>xapHasi OTaCHOCTh UCKP MEYHBIX TPYO, KOTEIbHBIX, TPYO MapOBO30B U TEILIOBO30B,
a TaKXe JPYTUX MallMH, KOCTPOB, B 3HAUUTEIILHON CTEIEHH OINPEAEISAETCS UX Pa3sMEPOM
U TEMIIEPATypOH. Y CTaHOBIIEHO, YTO UCKpa IUAMETPOM 2 MM I0KapooNacHa, €ClIM UMEET
temneparypy okoio 1000 °C, nuamerpom 3 MM - 800 °C, nruamerpom 5 mm - 600 °C.

Tennoconepkanue M BpeMsi OCTBHIBAaHMSI HCKpPbI 10 O€30MacCHOCTH TeMIepaTypbl

BBIUUCIIAIOT 110 (opmynam (76 u 91). IIpu 3ToM auaMeTp MCKphl NPUHUMAIOT 3 MM, a
CKOPOCTb TOJIETa UCKPBI (Wi), MXC ~, BBIYUCISIOT 1O (popmMyie

z
W, = o0L5w, + 57, (94)

-1
I'’ZI€ wg - CKOPOCTh BETpa, MXC

H - BbIcOTa TPYOBI, M.

Ta0Onuua 7
MuHUMaIbHAS HHTEHCUBHOCTH 00JTy4YeHUs, Brxum ™2 pu
Marepuan MPOAOIDKUTEIBHOCTU O0JTyUCHHSI, MUH
3 5 15

JpeBecuHa (COCHA BIAXKHOCTBIO 12 18800 16900 13900
%)

JpeBecHo-CcTpyxeuHast TIUTa 13900 11900 8300
IIOTHOCTBIO 417 KrXM

Topd OpukerHbIi 31500 24400 13200

Topd xKyckoBoii 16600 14350 9800

XJ10MOK-BOJIOKHO 11000 9700 7500
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpy@a, ayauT W cepTrdrkale, 4 e gokymenTax: 69
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CoucTsIi MIacTuK 21600 19100 15400
CTeKIIoImIacTuK 19400 18600 17400
[Mepramun 22000 19750 17400
Pesuna 22600 19200 14800
VYromub - 35000 35000

5.1.5. Haepes sewjecms, omoenvHulX Y3108 U NOGEPXHOCHIEL MEXHOIOSULECKO20
000pydosaHus

TemnepaTypy HarpeBa 3JEKTPONpPOBOAA NMPU BOZHUKHOBEHUM Meperpysku (fx), °C,
BBIYUCIISIOT IO (hopmyie

on (95)
IJ€ fcp.u - HOPMaTUBHAS TEMIIEPATypa CPEAbl I MPOKJIAJKU IIPOBOAA, IPUHUMAETCA B
COOTBETCTBUM C TpaBUJIAMHU 3JEKTPOOOOPYAOBaHHUS, YTBEP)KIEHHBIMU
I'ocanepronanzopom, °C;
I - baxTHyecKuii TOK B NpOBOIHUKE, 1;
tx.n - HOpMaTUBHAS TEMIIEpATypa KUJIbI JIEKTponpoBoaa, °C;

Inon - AOMYCTUMBIN TOK B MPOBOJIHUKE, A.

Temmeparypa raza npu CKaTHH B KOMIIPECCOPE U OTCYTCTBHH ero oxyaxaeHus (7x),
K, Beraucsior mo dpopmyie

k=104 &
— . Y
Ta: - T:u F »
¥ (96)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 70
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rae Ty - TeMiiepaTypa ra3a B Havazie cxkartus, K;
Px, Py - n1aBlIcHHE ra3a B KOHIIC U HAa4Yalle CXKaTus, KrXM'z;

k - nokaszarenb amuabathl (paBeH 1,67 m 1,4 COOTBETCTBEHHO JIi OJHO- H
JIByXaTOMHBIX T'a30B).

I[J'ISI MHOI'OAaTOMHBIX I'a30B IIOKa3aTCJIb aI[I/IEl6aTBI BBIYHCIIAIOT 110 (I)OpMy.IIC

k=C,IC, ©7)

rae Cp, Cy - n3obapHas M M30XOpHas YJEIBbHBIE MAaCCOBBIE TEMJIOEMKOCTH TIa30B,
-1 -1
Joxxkr " xK™.

TemnepaTypy HarpeBa 371eKTPUYECKUX KOHTAKTOB MPH BO3HUKHOBEHUU MOBBIIIEHHBIX
MIEPEXOIHBIX COMPOTUBIIEHUH (1 k), °C, BBIUUCISIOT MO hopMyie

PR (98)
rJ€ fcp - TeMmepaTypa cpenpl, °C;
t - Bpemd, C;
tx - TOCTOSTHHAS BPEMEHU HarpeBa KOHTAKTOB, C;
P - anexTpuyeckas MOIIHOCTb, BBIICISIONIASACS B KOHTAKTHBIX ITepexoaax, BT;
S - mIomaak MOBEPXHOCTH TEMII00OMEHA, Mz;
o6y - 00NN KOA(DPUITUEHT TETUIOO0TAAYH, Brxm2xK .

J10 MakCMMaIbHOM TEMIEPATYPbl KOHTAKTHI HArPEBAKOTCS 3a BPEMS

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 71
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T %37, (99)

DNEKTPUUYECKYI0 MOITHOCTh (P), BBIICNAIOIIYIOCS B KOHTAKTHBIX IEpPexojax
BBIYUCTISIOT TIO (hopmyie

P=f-i@g,

im] (100)
rae I - Tox B ceTH, A;
Ui - majieHne HaNpsDKEHUS B i-i KOHTAKTHOM Mape B 2JIEKTPUICCKOM KOHTaKTe, B;
7 - KOJIMYECTBO KOHTAKTHBIX IMap B KOHTAKTE.

3HaueHue MaJieHus HapsHKEHUI Ha KOHTAKTHBIX napax Uj uid netaneit i3 HEKOTOPBIX
MaTepuasoB MpUBEACHbI B Ta0. 8.

Ta0Omnuma 8
HaumenoBanue matepuana AmroMuHUN I'padur Jlatyns Menp Cranb
AfoMuHUN 0,28
I'padur 3,0 3,0
JlaTynp 0,63 2.4 0,54
Menp 0,85 3,0 0,60 0,65
Crans 1,4 1,6 2,1 3,0 2,5

KoaddunumeHT TermnooOMeHa BIYUCISIOT B 3aBHCUMOCTH OT TeMIEpaTypbl KOHTAKTOB
o ¢popmMyam:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 72
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&= 40T 2 1, ecnu £, $60 T

(101)
_ 00023, , o
gy 1163 ,ecau 260 °C (102)
ITocTosIHHYIO BPEMEHH HarpeBa KOHTAKTOB BBIYHMCIISAIOT IO popmyJie
T.= o
Y Sa
0By (103)

rae C - yaenbHas MacCoBasi TEMIIOEMKOCTh METaJlJIa KOHTAKTOB, 21>1<><1<r'l ><K'1;

m - MacCa KOHTAaKTOB KT

Pacuer fyx TPOBOAAT B CIEAYIONIEH MOCIEIOBATENbHOCTH. [l 3amaHHOMN
TEMIIEPATYPHI fy.x BBIYUCIAIOT ao6m U C, a 3aTeM 1o Gopmyie (98) BEIUUCISIOT fy.x. Ecin
BHIODAaHHOE U BBIYUCIIEHHOE 3HAuU€HUsl fyx OTJIMYaroTcsi Oosee yeM Ha 5 %, TO
BBIYHCIICHHE HEOOXOIMMO TOBTOPHUTb.

TemnepaTypy  NOAIIMIHUKA  CKOJIKEHUS  IpU  OTCYTCTBUM  CMa3Ku U
IPUHY IUTENLHOTO OXJakaeHus (fr.c), *C, BRIMUCIIOT HO (opMyJIe

rﬂl""'

o -
ofu (104)
e top - TEMIeparypa cpenpl, °C;
a=0,44 fNdn - ko> durmeHT MorHocTH, BT;
f - K03 PUITHEHT TPEHHS CKOTHKCHHUS,
N - cuna, AeicTBYIOIIas HA MOJIUUITHUK, KT

d - qMaMeTp muIna Bajia, M;

1

b

7 - 4acTOTA BpAllleHUs Bajia, MUH

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 73
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S - nnomaap HOBG})XHOCTI/I Ter1ooOMeHa (MMOBEPXHOCTh MOJIIUITHUKA, OMbIBaeMast
BO3JIyXOM), M*;

t - Bpems pa6OTBI IOAIIMITHHUKA, C;

m
o

b
cEY S:W - HIOCTOAHHAA BPCMCHH HAarpeBa IOANIUITHHUKA, C;

m - MacCa NNoAIIMITHUKA, KI'.

Bpemst marpeBa mommmnHuKa (t), C, J0 3aJaHHON TEMIIEpaTypbl BBIUYUCISAIOT TIO0
dbopmyre

4

&= &y Sl ~ ) '

T="T,n
(105)

[Ipaktnueckn npu t=5t; TemmepaTypa MNOAIIMIIHUKA JOCTUTA€T MaKCHMAJIBHOIO
3HAYEHUs, BBIYUCIIIEMOTO 110 hopMyJie

fmﬂm3¢+i.

Doy % (106)

B ¢opmynax (106, 107, 108) xo3¢h¢uIHEHT TEIUI00OMEHA ao6m BBIYUCIAIOT TI0
dopmymam (101 nmm 102).

[locnenoBarenbHOCTh pacyeTa TEMIEpaTypbl MOAUIMIIHUKA aHAJOTMYHA pacyeTy
TEMIIEpPAaTypbl HArpeBa KOHTAKTOB.

5.1.6. Hacpes éewgecme npu camo8o3z2opanuu

MuHuUMaIbHYIO TEMIEpAaTypy Cpelabl, MpH KOTOPOM MPOUCXOAUT TEIMJIOBOE
CaMOBO3TOpaHUE, BBIYUCIISAIOT U3 BHIPAKEHUS

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, ‘ B OOKyMEHTaX: 74
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lgt, =4, lg s, (107)

a BpEMs HarpC€BaHus BEIICCTBA 1O MOMCHTA CaAMOBO3TOpaHus U3 BBIPAKCHUA

1
]\g T:.' =_{ﬂ3 _]\g f{):
Ry (108)

i€ fc - TEMIIEpaTypa OKpyxkatouiei cpensl, °C;
tc - Bpemsl HarpeBa, 4,

Ap, As, np, g - SMIIMPUYECKUE KOHCTAHTBI;

S - yzenbHasi IOBEPXHOCTH TE, ml

S:E:E 1+l+l

»

ol ok (109)

2
rne F - moyHas Hapy»KHasi MOBEPXHOCTD Tela, M™;
V - 00beM Tena, M ;

[, b, h - pa3mMepsl Tella BJIOJIb COOTBETCTBYIONIEH KOOPJIUHATHOW OCH, M; HaIllpHMep,
JUTS TIPSIMOYTOJIBHOTO Tapayuiesienunena, / - JyuHa, b - mpuHa, /i - BBICOTA;
JUIs iHApa: [=b=Dy, h - BeicoTa; Ju1s mapa: [=b=h=Dy; 1 T. 1.

5.2. UHTEHCUBHOCTb OTKa30B 3JEMEHTOB 000pyAOBaHUS, NPHUOOPOB H
ammapaToB

3aBUCUMOCTh MHTEHCHBHOCTH HOBpe)KI[eHI/Iﬁ O60py,Z[OBaHI/IH, MMPpUBOAAIIUX K B3PLIBY,
oT B3pLIBOOHaCHOﬁ KOHOCHTpAaIU JIA IMMPOU3BOJACTBA JWBUHWIIA, MCTaHA, 3THUJICHA U
aMMHaKa IIpUBCACHA HAa YCPT. 6.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 75
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min u max |
- - - cpelHUE 3HAYEeHUSI

1 - paanupbl; 2 - 3aABMIKKHU;

3 - ckpyOepbl; 4 - ocylIMTEJIH;

5 - KOHeHCATOPBI; 6 - eMKOCTH:

Yepr. 6

7 - TpyOBI

VHTEeHCUBHOCTh OTKAa30B PA3IMYHBIX AJIEMEHTOB TEXHOJOTHUECKUX allapaTtoB M
3alIUTHBIX YCTPOMCTB OIpenesstoT no Tabm. 9, 10.

TabOmnuua 9

HNHTEHCHBHOCTH 0TKAa3a 3JIEMEHTOB

VIHTEeHCHBHOCTH OTKa30B (l><106).‘1'1

HaumMenoBanme 3;1eMeHTa
Huxnuit Cpennee BepxHuit
npenen 3HAUYECHHE npenesn
MexaHHYeCcKHe 3JIEMEHTRI
MPOMBILLNEHHAR W 3HONOrM4Yeckan GesonacHocTs, Pasmewerue peknami
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, 4 e gokymenTax: 76
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T'nip3b1 0,02 0,045 0,08
Huddepernnans 0,012 1,00 1,58
3aKUMBbI 0,0003 0,0005 0,0009
Konpna nepeMeHHOTO CeueHHs 0,045 0,55 3,31
Kopobku komeHvaToro Bana 0,1 0,9 1,8
Kopo0Oxu nepenau:

COEJIMHUTEILHEIC 0,11 0,2 0,36

CEKTOpHbIE 0,051 0,912 1,8

CKOPOCTHbBIE 0,087 2,175 43
Kopmyca 0,03 1,1 2,05
MyoTsr:

CILICTUICHUS 0,04 0,06 1,1

CKOJIBKEHMS 0,07 0,3 0,94
OrpaHu4uTenu 0,165 0,35 0,783
OrpaHn4uTenbHbIE CMEHHBIC KOJTbIIA - 0,36 -
IIpotuBoBECH:

OoiblIne 0,13 0,3375 0,545

MaJblie 0,005 0,0125 0,03

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl

oXpaHa Tpy@a, ayauT W cepTrdrkale, 4 e gokymenTax:
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IIpyxuHbI 0,004 0,1125 0,221
IIpuBonsr:
CO IIKUBOM - 0,16 -
JIONIOJIHATEIIBHOTO CEpBOMEXaHNU3Ma 0,86 12,5 36,6
OOBIYHBIX CEPBOMEXAHI3MOB 0,86 12,5 36,6
00J1ee SKOHOMHYHBIE 0,6 3,3 18,5
MEHEe 0,17 1,8 9,6
IIpuBoaHBIE peMHU Nepenay - 3,6 -
Tommunuuku:
[TapUKOBBIE 0,02 0,65 2,22
COCUHHUTEIIbHBIX My(pT 0,008 0,21 0,42
POJINKOBEIE 0,2 0,5 1,0
ITapukonoJIHUITHUKY:
MOIITHBIE 0,072 1,8 3,53
MaJIOMOIITHBIC 0,035 0,875 1,72
Peccopsl manmomoniasie - 0,112 -
Pommxn 0,02 0,075 0,1
CoennHEeHH:
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpy@a, ayauT W cepTrdrkale, 4 e gokymenTax:

COMACOaaHWA W pazpelweHus — uslugi.complexdoc.ru reklama.complexdoc.ru




basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

MeXaHUYECKHE 0,02 0,02 1,96

BpaIaromuecs 6,89 7,50 9,55

MastHbIe 0,0001 0,004 1,05
CoenuHHUTEIBHBIE KOPOOKH 0,28 0,4 0,56
CepBoMeXaHU3MBI 1,1 2,0 3,6
CrepxHu 0,15 0,35 0,62

YeTpoicTBO CBSI3M:

HaIlpaBJICHHBIE 0,065 1,52 3,21
[IOBOPOTHBIE 0,001 0,025 0,049
rubkue 0,027 0,039 1,348
JKECTKHE 0,001 0,025 0,049
OWIBTPBl MEXaHUYECKUE 0,045 0,3 1,8
Ilecrepun 0,002 0,12 0,98
[lItanru noyHxepa - 0,68 -
HItudTsr:
C HapE3KO 0,006 0,025 0,1
HaIpaBJISIOIINE 0,65 1,625 2,6
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpy@a, ayauT W cepTrdrkale, 4 e gokymenTax:
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ITapHUpBI yHUBEpCATIBLHBIE 1,12 2,5 12,0

[Maccu - 0,921 -

OKCIEHTPUKU 0,001 0,002 0,004

[IpyxuHbI 0,09 0,22 0,42

TennooOMeHHHUKN 2,21 15,0 18,6

I'uapaBideckie U MTHEBMATHYECKUE SIIEMEHTHI

Huadparmsr 0,1 0,6 0,9

W cTOYHUKHM MOIITHOCTH THAPABIMYECKIE 0,28 6,1 19,3

3aIBHKKH KJIaIIaHOB 0,112 5,1 44,8

3aIBHUKKH BO30YKICHHS 0,112 0,212 2,29

Knamansr:
IIaPUKOBBIE 1,11 4,6 7,7
phIYaKHBIE 1,87 4,6 7,4
Harpy’>kKeHHbIE 0,112 5,7 18,94
CBEPXCKOPOCTHBIE 1,33 3,4 5,33
00X0JTHBIE 0,16 2,2 8,13
CTONIOPHBIE 0,112 23 4,7

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpy@a, ayauT W cepTrdrkale, 4 e gokymenTax:
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KOHTPOJIHHEIE 0,24 1,9 22
IpeHa)KHBIE - 0,224 -
HAIOJHUTEIbHBIE 0,1 0,112 1,12
MTOIIABKOBBIE 5,6 8,0 11,2
TOPIOYEro 1,24 6,4 37,2
JTaBJICHHUS 0,112 5,6 32,5
[IEpBUYHBIE 0,165 6,3 14,8
JIBUTaTeIIs - 37,2 -
perymstopa - 0,56 -
pasrpy30o4Hble: 0,224 5,7 14,1
JTaBJICHHUS 0,224 3,92 32,5
TEpMUUECKHE 5,6 8,4 12,3
pe3epByapHble 2,70 6,88 10,8
CEJIEKTOpPHBIE 3,7 16,0 19,7
PEryJIpOBOYHBIE 0,67 1,10 2,14
PYUHBIE IEPEKITIOYAIOILINE 0,112 6,5 10,2
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpy@a, ayauT W cepTrdrkale, 4 e gokymenTax:
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CKOJIB3SIIIE 0,56 1,12 2,28
I0JI3YHKOBBIE - 1,12 -
COJICHOHTHBIC: 2,27 11,0 19,7
TPEXXOJIOBBIE 1,87 4,6 7,41
YETBIPEXXOJOBBIE 1,81 4,6 7,22
HMITYJIbCHBIE 2,89 6,9 9,76
[EpPENYCKHbIE 0,26 0,5 2,86
pasrpy3o4Hble 3,41 5,7 15,31
CepBoKkIananbl 16,8 30,0 56,0
ManomeTpbl 0,135 1,3 15,0
MoTOpBI THIpaBIUYECKUE 1,45 1,8 2,25
Harnerarenu 0,342 2,4 3,57
Hacocsl ¢ MalimHHBIM IPUBOJIOM 1,12 8,74 31,3
IlopuHu rugpaBnauyeckue 0,08 0,2 0,85
IIpuBonbt TTOCTOSTHHOM CKOpOCTH 0,3 2,8 6,2
ITHEBMATUYECKHE
IIpoxnanku:
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa TpyHa, ayauT M capTudUkaLas, 4 e gokymenTax:
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MIPOOKOBEIE 0,003 0,04 0,077
PO TaHHBIE 0,05 0,137 0,225
n3 criaBa «MOHEIb)» 0,0022 0,05 0,908
KOJIBIIe00pa3HEIe 0,01 0,02 0,035
(eHooBEIE (TITTACTMACCOBBIE) 0,01 0,05 0,07
PE3UHOBBIE 0,011 0,02 0,03
Perynsropsr:
JaBJICHUS 0,89 425 15,98
THJIPABIINYECKUE - 3,55 -
IMTHEBMATUYECKUE 3,55 7,5 15,98
PesepByaps! ruapaBinyeckue 0,083 0,15 0,27
CuiboHbI 0,09 2,287 6,1
CoenvHeHUs:
THIPABINYCCKIE 0,012 0,03 2,01
IMTHEBMATUYECKIE 0,021 0,04 1,15
CoenuHHUTEIbHBIE My(PTHI THIPABINIECKUE - 0,56 -
TpybonpoBoast 0,25 1,1 4,85
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpy@a, ayauT W cepTrdrkale, 4 e gokymenTax:
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Hunuaapsr 0,005 0,007 0,81
HunuHApEI MHEBMATHYECKHE 0,002 0,004 0,013
IInanru:
BBICOKOT'O JaBJICHUS 0,157 3,93 5,22
rubkue - 0,067 -
ITHEBMAaTHYECKHUE - 3,66 -
Tabmauma 10
HTeHCMBHOCTEL OTKA30B 3alIUTHBIX YCTpOI‘/’ICTB

HanmenoBanue sy1eMeHTa

Cpennee 3HaYeHHE UHTCHCUBHOCTH
oTka3oB (1x 106), gl

WHuKaTopsl B3pHIBOB aBTOMATHYECKUX CUCTEM IT10/IaBIICHHS
B3pbIBOB (ACIIB)

bnoku YIpaBJIC€HUA aBTOMATHYCCKUX CUCTEM IMOAABJICHUA

B3pBIBOB (Ha KaXkKIbIH KaHA)

I'mnponymxu I'TI (ACIIB)

Opocuremu AC (ACIIB)

ITnameorcekatenu [10 (ACIIB)

Kabenu (ACIIB)

[IpenoxpanurensHbIE MEMOPAHBI

0,25

0,12

0,27

0,32

0,39

0,047

0,0112

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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IPUJIOKEHUE 4
CnpaBouHoe

METO/ OLIEHKH
SKOHOMHUYECKOU
YOPEKTUBHOCTU CUCTEM
MMOKAPHOMU BE3OITACHOCTHU

1. Dxonomuueckass oueHKa 3PPEeKTUBHOCTH 3aTpaT Ha obOecnedyeHHE
MOXXKapHOU 0€30MacHOCTH

1.1.  DddextuBHOCTH 3aTpar Ha o0eCIeYeHHE MOXKApHOW  OE301MacHOCTH
HapOIIHOXO?;?[fICTBCHHBIX 00BEKTOB SBIISIETCS 00sA3aTEILHBIM YCJIOBUEM IIpHU TEXHUKO-
HKOHOMHYECKOM O00OCHOBAaHUHM MEPOTPHUITHH, HAPABICHHBIX HA TIOBBIIICHHE TTOKaPHOH
OeszomacHocTu. Pacuersl 3koHOMHYEcKOro 3(p¢deKTa MOryT HCIOJIB30BaThCs IPH
OIpCaACICHUN OcH Ha Hay4YHO-TCXHUYCCKYIO MMPOAYKIIHUIO IIPOTHUBOIIOKAPHOIO
Ha3HA4YCHUs, a TakkKe I OOOCHOBAaHHS BBIOOpAa MEPONPHUATHH TIO OOCCIICUYCHUIO
MokapHOM 0e30macHOCTH Tpu (GOPMHUPOBAHUU IUIAHOB HAYYHO-MCCIEAOBATEIbCKUX M
OIBITHO-KOHCTPYKTOPCKUX PA0OT, SKOHOMHUYECKOTO M COLUATIBHOTO Pa3BUTHUSI OOBEKTOB.

D} dekTUBHOCTD 3aTpaT Ha 0OECIICUCHUE MMOKAPHOW OE30MMACHOCTH OIPEICIIAETCS KaK
COUaJIbHbBIMHA (OHGHI/IBaeT COOTBETCTBUC (baKTI/I'-ICCKOFO IMMOJIOKCHUS YCTAHOBJIICHHOMY
COIIMAJIBHOMY HOPMAaTHBY), TaK H SKOHOMHMYECKHUMHU (OIICHHUBAET JIOCTUTAEMbIN
YKOHOMHYECKUH Pe3yiIbTaT) MOKa3aTeIISIMH.

DKOHOMHYCCKHIA JPPEKT OTpakaeT cOoOOW MPEBHINICHHE CTOMMOCTHBIX OIEHOK
KOHEUHBIX PE3yJIbTaTOB HAJ COBOKYIHBIMU 3aTpaTaMd PECYpCOB (TPYAOBBIX,
MaTepuaIbHBIX, KAMUTAIBHBIX W Jp.) 3a pacueTHbd nepuoa. KoHedHbIM pe3yiabTaTom
CO3/IaHUS W WCIOJB30BAaHUS MEPOIPHSITHIA MO OOSCIICUCHHUIO MOKAPHOW OE30MacHOCTH
SIBJISICTCSL 3HAYEHUE MPEIOTBPAIICHHBIX IMOTEPh, KOTOPHIE PACCUUTHIBAIOT HMCXOAS W3
BEPOSITHOCTH BOZHMKHOBEHHS TOXKapa U BO3MOXKHBIX SKOHOMUYECKUX MOTEPh OT HETO 0
U IOCle peaju3aluyd MEPONpHSITHS 10 OOECHeYEeHHI0 MOXAapHOH Oe30MacHOCTH Ha
oObekTe. UncieHHoe 3HaueHHE 3aTpaT Ha MEPONPHUATHA 1O O0OECHEUEHUIO IMOKapHOM
0€30IacHOCTH OTIPEIeNIIECTCS Ha OCHOBE OYXTaITEPCKON OTYETHOCTH OOBEKTA 3aIUTHI.

1.2. 3arparel Ha oOecrnedyeHHE IMOXKApHOW O€30MacHOCTH CJIEAYyeT CUMTaTh
3((HEeKTUBHBIMU C COIMAIBHONH TOYKH 3pPEHUS, €CIM OHU OOCCIICYUBAIOT BBITOJIHCHUE
HOpPMAaTHBa IO WCKJIIOYCHHUIO BO3JCHCTBHS Ha JIIOJICH OMACHBIX (DAKTOPOB TOXKapa,
YCTAHOBJICHHOTO HACTOSIIUM CTaHIapToM (pa3jl. | u npuioxkeHue 2).

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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1.3. DOkxoHomuueckuid 3(dexr ompenensercs MO BCeMy LUKIY pealn3aluu
MEpPONPUATHS MO OOECIEYEHUI0 TOXKApHOW Oe30MacHOCTH 3a PACUYETHBIH MepHo
BPEMEHH, BKIIOYAIONMI B cebs BpeMs NPOBEICHHS HAyYHO-HUCCIIEIOBATEIbCKUX U
OIBITHO-KOHCTPYKTOPCKUX pabOT, OCBOEHHE M IPOU3BOACTBO 3JEMEHTOB CHCTEM H
MEpPONPUATHIA 1O O0ECNEeUYEeHUI0 TMOXKApHOH Oe30MacHOCTH, a TaKXkKe Bpems
MCITIOJIb30BAaHUS PE3yJIbTATOB OCYIECTBICHHUS MEPOIPUATHS HA OXPAaHIEMOM OOBEKTE.

3a HayvaJbHBIM I'0J] paCUeTHOIO MepHOa MPUHUMAETCS IO/ Hadana (PMHAHCUPOBAHUS
paloT Mo ocyIIeCTBIEHUIO MeponpuaTus. HauaaoM pacdeTHOro mepuoja, Kak MpaBuio,
CUMTAETCSl IEpPBBIM IO  BBIIIOJHEHUS HAay4YHO-HCCIEAOBATEIbCKUX M  OINBITHO-
KOHCTPYKTOPCKUX paboT. KoHEeuHbIH roa pacueTHOro neproaa OnpeensieTcs MOMEHTOM
3aBEpUICHMSI UCIIOJIB30BAHMSI PE3YJIBTATOB OCYIECTBIEHHS MeponpusaTusa. KoHeuHsblil rox
UCTOJIb30BAaHUS PE3YJIbTATOB MEPONPUATHS MO 00ECIIEUCHUIO MOXKAPHOH 0€301MacHOCTH
orpenensercss pa3padOTUMKOM U COIJIACOBBIBAETCSA C OCHOBHBIM  3aKa3YHMKOM
(motpebutenem). Ilpm ero ycCTaHOBIEHMHM LIEIECOOOpPAa3HO PYKOBOICTBOBATHCSA:
IUIAHOBBIMH CPOKAMM 3aMEHBI JJIEMEHTOB CHUCTEM M MEpOINpPHIATHH N0 00ecreueHHIO
MOXKapHOW O€30MacHOCTH; CPOKAMM CIIyKOBbl 3JIEMEHTOB M CHCTEM IO 00eCHeueHHIO
nokapHoil 0Oe3omacHOCTH (C  Y4ETOM MOpPaJbHOIO CTapeHus), YyKa3aHHBIMH U
nokymenrtaiuu Ha Hux (I'OCT, OCT, TV, nmacnopt u Ap.); SKCIEPTHON OLEHKOW NpHU
OTCYTCTBUHM HOPMAaTHBOB.

1.4. TIpu npoBeieHNH pacueTOB SKOHOMUYECKOT0 3(PQeKTa pa3HOBPEMEHHBIE 3aTPaThl
U pe3yJbpTaThl NPUBOAATCA K €IMHOMY MOMEHTY BpPEMEHHM - pacdeTHOMYy roay. B
KauecTBE pacyeTHOrO0 Troja [PUHUMAETCS TOJ, NPEAUIECTBYIOLIMN  Havdaly
HCIOJIb30BaHUSI MEPOIIPHUTHS MO o0ecrieueHHIo MoxkapHoi OezomacHoctu. [IpuBenenue
BBITIOJIHAETCSI YMHOKEHUEM 3HAUEHUH 3aTpaT U Pe3yJIbTaTOB IPEJOTBPALICHHBIX TOTEPh
COOTBETCTBYIOLIETO Trofia Ha KO3(QQPUIMEHT AMCKOHTHPOBAHUSA (af), BBIYUCISEMBIH I10

bopmyie

-t
at=(1+5)" (110)

rne £ - HOpMaTHB TPUBEACHUS Pa3sHOBPEMEHHBIX 3aTpaT M pPE3yJIbTaTOB, YHCICHHO
paBHBI HOpMATHBY d(PPEKTUBHOCTH KaUTANBHBIX BiIOKeHUH (E=Ex=0,1);

fp - PaCUETHBIH TOJ;
{ - TOJI, 3aTpaThl U PE3yJIbTaThl KOTOPOTO MPUBOJIATCS K PACUETHOMY IOy .
1.5. B 4nci0 BO3MOXHBIX BApUAHTOB peaJU3alMU MEPOIPHUATHS MO 00eCreUYeHUI0

HO)K&pHOﬁ 0e30macHOCTH O0BEKTAa Ha 3Talle TEXHUKO-DKOHOMHYECKOI'0 OO0OCHOBAHMS
OT6I/IpaIOTC$I TC, KOTOPLIC OTBCYANOT OI'PAHUYCHUAM TCXHHUUYCCKOIO H COHOHUAJIbHOI'O
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XapakTepa. B uucio paccMarpuBaeMbIX BapUaHTOB BKIIIOYAIOTCS HAWIy4IlHde, TEXHUKO-
SKOHOMHYECKUE TI0KA3aTeIM KOTOPBIX IPEBOCXOIAT WM COOTBETCTBYIOT JIyYILUM
MHUPOBBIM U OT€YECTBEHHBIM JOCTIKEHMSM. IIpu 3TOM [OOMKHBI  yYUTHIBATHCSA
BO3MOKHOCTH 3aKYyIIKH TEXHUKH 32 pyOex oM, OpraHu3aluu COOCTBEHHOTO MPOU3BO/ICTBA
Ha OCHOBE NpPUOOpETEHUs JMIEH3MH, OpraHu3alil COBMECTHOTO IPOU3BOJCTBA C
3apyOeKHbIMM  mapTHepamu. JlydimuMm mpu3HaeTcs BapHaHT —MEPONPHUATHS 10
o0eCleyeHno TOKapHOH Oe30MaCHOCTH, KOTOpPBIH HMeeT HauOoJjblliee 3HAUYECHUE
sKOHOMHYECKOro 3¢ dekra a100 MpU yCIOBUM TOXKAECTBA MPEIOTBPAIIAEMbIX MOTEPhH -
3aTpaThl Ha €ro JOCTHKEHUE MUHUMAJIbHBI.

Ecnmu  1enpio  oCyIIECTBIEHHS MEpOIpPHUATUS 1O  OOECHEUCHHMIO  IMOXKapHOM
0e30macHOCTH  SIBJSIETCS HE  HEMOCPEJICTBEHHOE IpeloTBpallleHHe I[oKapa, a
obecrieyeHue, J0CTOBEpHOM HH(popMaIMi 00 OCHOBHBIX XapaKTEpPUCTUKAX U MapaMeTpax
YPOBHsI O0OecIieueHus] MoXKapHOW Oe30MacHOCTH, KOHTPOJS 3a COOJIIOJCHHEM IPaBUI
MoXKapHOW 0€30IacHOCTH, B CIIydyae HEBO3MOXKHOCTH OINPENAEICHUS BIUSHUS JAaHHOTO
MEPOIPUATHSI HA CTOUMOCTHYIO OLICHKY NPEAOTBPAILEHHBIX TOTEPh, TO MPU CPAaBHEHUU
aJIbTEPHATHBHBIX BAapUAHTOB 10 OOECHEUEHHUIO IOKAapHOH O0€30MaCHOCTH JIyYILINM
IIPUHUMAETCS TOT, 3aTPAThl HA JOCTUKEHUE KOTOPOTO MUHUMAJIBHBI.

1.6. Dxonomuueckuii 3¢ddekr 3arpar Ha obecrneyeHHe MOXKApHOW O€30MacHOCTH
OIIpeIeNIAEeTCS M0 Pe3ysbTaTaM AKCIUTyaTalliM 33 pacueTHbIN Mepuoa. DKOHOMHYECKHM
3pdeKT 3a pacyeTHbIM MEepHOA HE3aBHCHMO OT HANpaBIEHHOCTH MEPOINPHUITHS 10
obecreyeHnto nmoxapHoi Oe3omacHOCTH (pa3paboTKa, MPOU3BOJACTBO M HCIOJIB30BaHUE
HOBBIX, COBEpPIICHCTBOBAHME CYIIECTBYIOIIUX AJIEMEHTOB CHUCTEM U MEPOIpPUATHH IO
obecrieyeHu o noxapHoi 6e3onacHoctn) (37), pyO., pacCUUTHIBAIOT 10 (popmyiie

% =10,-%

2 (111)

NI

tut, =t ( 1 1 2)

rae IJ7 - SKOHOMUYECKHH A(DPeKT peanuszamuui MEpPONPUITHS IO OO0ECIECYCHHUIO
MoKapHOU O€30MacHOCTH 3a pacueTHbIi nepuon (7);
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Ilup t, IInp T - CTOMMOCTHAsi OLICHKA IPEJOTBPAIIECHHBIX IOTEPh COOTBETCTBEHHO 32
pacuetHsblil nepuoa (7) u B roxy (f) pacueTHOTO MEPHOAA;

37, 3t - CTOMMOCTHasi OIIEHKa 3aTpaT Ha pealu3aluil0 MEpPONpPUITHS IO
00eCrevYeHnI0 MOKapHO OEe30MacHOCTH COOTBETCTBEHHO 3a PacUeTHBIH
nepuon (7) u B rony () pac4eTHOTO NEPHUOA;

at, atnp - KOB(I)(bI/ILII/IeHTBI MNPpUBCACHUSA PA3HOBPECMCHHBIX COOTBCTCTBCHHO 3aTpaT U
MMPpEaAOTBPALICHHBIX IIOTCPH K paCYCTHOMY oy,

ty - HAQUaJILHBINA TOJT pacuYCTHOIO nepruoaa,
tx - KOHEYHBIN roj pacuCTHOIrO nNEpruoaa,
t- TeKyIJ_II/Iﬁ Troa paCd€THOI'O Mepruoaa.

1.7. 3arparel Ha pealM3alMI0O MEPONPHUATHS IO OOECHNEUYEHUIO IOXKApHOH
6e30macHOCTH 3a pacueTHbIN nepuoy (37), pyO., pacCUUTHIBAIOT 1O hopmyiie

3,=3

RUDKP

M
trtd (113)

rie Sumo.xp - 3aTPaThl Ha IPOBEAEHHUE HAYYHO-HCCIEIOBATENbCKMX M  OIBITHO-
KOHCTPYKTOPCKHUX padoT, pyo.;

il
3 T - 3aTparhl IPH MPOU3BOJICTBE MEPOIIPHUATHHA 1O 00SCIICUCHUIO TTOKAPHON
0e30macHOCTH, pyo.;

X
3r . 3aTpaThl TPU HCIOJIB30BAHUM MEPONPUSITHH MO OOECHCYCHHUIO
nokapHoi Oe3zomacHocTu (0€3 ydeTa 3aTpar Ha MPUOOPETEHHE CO3JaHHBIX
AJIEMEHTOB MEPOTIPHUITUH), PYO.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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3arpaTtbl MpU NPOHU3BOJCTBE (MCIIOJIB30BAaHUM) MEPONPHUIATUN IO 00ecredeHuto
MOXKapHOM 6Ee30MaCHOCTH (STH(H)), pyO0., pacCUMTHIBAIOT O hopMyIIe

4 ]
I g =, + K, - Tax,
1, 1, (14)

rze 3t - 3HaUeHue 3aTpaT BCEX PECYpCOB B rony f;

Ui - Texymmue W3IEPKKH TMPH IMPOU3BOJCTBE (MCIONB30BAHUM) MEPONPUATHN TIO
00ecrneveHunIo MoKapHoi 6€30MacHOCTH B TONY f;

Kt - enmuHOBpEeMEHHBIE 3aTpaThl MpU MPOU3BOACTBE (MCMOIB30BAHUN) MEPOIIPHUITHIA B
ronay t;

JIt - ocratroyHas CTOMMOCTH (J'II/IKBI/I,I[aI_[I/IOHHOC Ca.]'IbI[O) OCHOBHBIX (1)0H,Z[OB,
BBIOBIBIIIUX B roay t.

[Ipn omeHKE OCTaTOYHOM CTOMMOCTH (OHJOB MOTYT OBITH PAacCCMOTPEHBI TpU
Pa3IMYHBIX CIIydYast:

a) co3aHHbIe paHee (POHIBI, KOTOPBIE BHICBOOOXKIAIOTCSA B Oy 3a HEHAJIOOHOCTBIO,
MOTYT JIO KOHIIa CBOETO CPOKa CIy»KObl 3()(HEKTHBHO HCIIOJIB30BATHCS TIC-TO B IPYroM
Mecte. B arom ciydyae B kadecTBe JIt ClieAyeT YYHMTHIBATh OCTATOYHYI) CTOMMOCTH
($hoHOB;

0) GoHIBI B KOHIIE PAaCYCTHOIO INEPHUOMAA, OTCIY)KUBIIHME JIUIIb 9acTh CBOCTO CpPOKa
ciy0bl U 3P dekTuBHO (QyHKIHOHHMpYOIKHE. B 3TOM ciydyae B kauecTBe JIt cieayeT
YYHUTBIBATh OCTATOYHYIO CTOMMOCTH (DOHJIOB;

B) (hoHIBI, BHICBOOOKICHHBIE 32 HEHAaIOOHOCTHIO B TOJTy f, KOTOpBIE HUT/AE Oosee 1o
CBOEMY Ha3HAYCHHIO HCIIOJIb30BaHBI OBITH HE MOTYT. B 3rom cioydae B kadectBe JIt
ClIeJIyeT YUUTHIBATh JTUKBHIAIMOHHOE CAJIBIO.

2. PacueT S KOHOMHUYECKUX IDIOTCphb OT IIOXKAapa

2.1. 3Havyenue NpeaoTBPaAIIEHHBIX NOTePh (/1np), pyO., onpenensor no Gopmyie

I,=0-1,

ny (115)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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rne I11, II2 - PKOHOMHUYECKHE TIOTEPU OT OJHOIO MOoXKapa Ha OXPaHIEMOM OOBEKTE
COOTBETCTBEHHO JI0 W TMOCIE pealu3allii  MEPONPUATHA 1O
00ecCreueHuIo MoKapHoi 0e30MacHOCTH, PYO.
OkoHoMuueckue mnorepu ([11 w I12) oT moxapa Ha OOBEKTE 3a TOX MOTYT OBITh
OTIpEJIeJICHbl Ha OCHOBAaHUM CTATUCTHYCCKMX JaHHBIX O MOXKapaxX M HCIOJIb30BaHUH
pacdetHoro meroaa (paza. 1, 2, 3).

2.2. Tlpu KCHONB30BAaHMU CTATHCTHYECKUX JAHHBIX JKOHOMHUYeckHe notepu (I1j),
pyo0., OT j-ro moskapa, BBIYUCISIOT 1o (hopmyiie

?

i
H%}. = Z(Hﬂ.ﬁj + H " + H?d.ﬁi" + HK.J:I’
= (116)

rae /15j - 5)KOHOMHUYECKHE NTOTEPH OT j-TO MoXkapa, pyo;
I1y.6j - TOTEpHU YaCTH HALJMOHAJILHOTO OOraTcTBa OT j-T0 NoXKapa, pyo;

I1o.pj - IOTEpH B pe3yNIbTaTE OTBICYEHHs PECYPCOB HAa KOMIIEHCALIUIO TOCIIEACTBHIA j-
ro noxapa, pyo;

I1y 5j - MOTEPH U3-3a HEUCIIONB30BaHMUs BO3MOYKHOCTEN BCIIEACTBHE j-TO M0XkKapa, pyo;
Il 5j - cOMaNBEHO-KOHOMHUYECKUE IOTEPH OT j-TO NOXKapa, pyo;
N - KOJIMYECTBO MOKApPOB 32 TO/.
2.3. [loTepu yacTu HAIMOHAIBHOTO OOTaTCTBA COCTOAT U3 MaTEpUATIbHBIX LIEHHOCTEH,
YHUYTOXXEHHBIX MU TOBPEXKJCHHBIX B pPE3yJbTaTe BO3ACUCTBUSA OMACHBIX (HaKTOPOB

Imokapa 1 €ro BTOPUIHbBbIX HpOfIBJ’ICHHﬁ, d TaAKKC CPCACTB ITOKAPOTYHICHHA.

[Torepy yacTu HAIIMOHAIBLHOIO OOraTCTBA OT j-ro noxapa (/7y.6j), pyO, BEIYUCISIOT 110
dbopmyre

N
_ i 0T i 3y Vi IT) W i
Hx.ﬁ;’ - Z(Hn.a.@' + Hn.a.@j + j]:a.a.@j + H:u oy + HT.M.:,{;’ +Hu.}.-{;' + an.pj)?
i1 (117)
rne IPnogj - TOTepu B Ppe3yNbTaTe yYHWYTOKEHHS j-M TOKAPOM OCHOBHBIX

MIPOM3BOICTBEHHBIX (POHIIOB, PyO.;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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II"yo0¢j - TOTepU B pE3yIbTaTe MOBPEKICHUS j-M  IIOKAPOM  OCHOBHBIX
IIPOU3BOJICTBEHHBIX (POHIOB, PYO.;

IPy.o0.¢j - TOTEPH B pe3yibTaTe YHUYTOKEHHS j-M  IIOKAPOM  OCHOBHBIX
HEMPOU3BOJCTBEHHBIX OHIOB, PYO.;

IT"yo¢j - TOTepU B pE3yIbTaTe MOBPEKICHUS j-M  IIOKAPOM  OCHOBHBIX
HEMPOU3BOJICTBEHHBIX (POHIOB, PYO.;

M, Myj - TIOTEPH B pe3yabTaTe YHMYTOXKEHHs (IOBPEKAEHMA) j-M HOXKApOM
TOBapHO-MAaTEePUANIBHBIX IIEHHOCTEH (000POTHBIX (HOHIOB, MaTepUATHLHBIX
pecypcoB TeKyIIero norpedyeHus) pyo.;

HY(H)H,MJ' - IOTEPU B PE3YJIbTATE YHUUTOXKECHHUS (ITOBPEKICHMSI) j-M [10KAPOM JINYHOTO
UMyIlIecTBa HaceaeHus, pyo.;

IPp.pj - TOTEPU B PE3yNbTATE YHUUTOKEHHS j-M TIOYKAPOM MPUPOJHBIX PECYPCOB,
pyo.;

2.4, HOTCpI/I B pE3YJIbTATC OTBJICUCHUS PECYPCOB Ha KOMIICHCAIIUIO MMOCJIEICTBUM noxapa
- IPUBCACHHBIC 3aTPAThl HAa BOCCTAHOBUTCIILHLIC pa6OTLI Ha O6’beKTe, Ha KOTOpOM
MMPOU30UICIT ITOKap.

[lotepu B pe3ynbraTe OTBIEYEHMS PECYpCOB Ha KOMIIEHCALMIO IOCIEICTBUN j-TO
noxapa (I1o.pj), py0. BBIYUCIAIOT 110 HopMyJIe

M
Hﬂ,m’ = Z(‘H‘jm + H;M:I ,
71 (118)

rae I1°% pj - MOTepH B pe3ylbTaTe OTBJIECYEHHS PECYPCOB HA BOCCTAHOBIEHHME OOBEKTA
nocJie j-ro noxapa, pyo.;

IT", pj - IOTEpH B pe3yJIbTaTe OTBIEYEHHS! PECYPCOB HA BOCCTAHOBIIEHHE HPUPOIHBIX
pPECYPCOB, MOCTPAAABIIUX OT j-TO MOXkapa, pyo.;

2.5. Tlotepm wW3-3a HEWCHOJB30BaHUS BO3MOXKHOCTEH - YacTb MPUOBUIH,
HEJIOTIONyYeHHAsi 00BEKTOM B PE3yJIbTaTe €ro MPOCTOsI U BBIOBITUS TPYAOBBIX PECYPCOB
13 MPOU3BOJICTBEHHON JEATEIHLHOCTH B pe3yJibTaTe Mmokapa.

IToTepn u3-3a HEUCIIONB30BaHUA BO3MOMKHOCTEH BCIEACTBUE j-ro moxapa Iy pyo.;
BBIYUCIISIOT IO (hopmyie

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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M
H?é.qr' - Z{Hn.aj + Hsmg;‘):
= (119)

rae /1n.oj - HOTEpPH OT NPOCTOst 0OBEKTA B PE3YNBTATE j-TO MOKapa, pyo.;

Ilgrpj - TOTEpH TIpH BBIOBITMM TPYJIOBBIX PECYpCOB M3 IPOM3BOJICTBEHHOM
JIESITEIbHOCTH B PE3yJIbTaTe j-To moxapa, pyo.

2.6. ConmanbHO-3KOHOMHYECKHUE TMOTEpU - 3aTpaThl Ha MPOBEIECHUE MEPONPUATUI
BCJIEICTBHE THOEIH U TPAaBMUPOBAHUS JIIO/IEH Ha MoXkape.

ConnanbHO-KOHOMUYECKUE TOTepH OT j-ro noxapa (/lcsj), pyO., BBIUHUCISIOT IO
dbopmyre

Iy
I,= Z(Hﬁﬁ_ + H;;,),
=1 (120)

rae HTCQj - COLMAIBHO-DKOHOMMYECKHE MOTEPH OT TPABMUPOBAHMS JIOACH Ha j-M
noxkape, pyo.;

IT ¢ 5j - CONMANBHO-DKOHOMHYECKHE TIOTEPU OT THOEIH JOIEH Ha j-M MOXKape, pyo.

ConmanbHO-9KOHOMUYECKHE TIOTEPU OT TPABMUPOBAHHSA JIOAEH Ha j-M nokape (11 ¢ »))
BBIYHUCIISIIOT TI0 popMmyiie

Ji
Hg.:a-‘ = Z(S@f + Sﬁf..ﬁ'.j + Sm + Scr_;g):
p (121)

r/ie Sgj - BBIILIATBI HOCOOMI 110 BPEMEHHON HETPYI0CIOCOOHOCTH TPABMUPOBAHHBIM Ha j-
M ToXape JosM, pyo.;

Su.nj - BBILIATHI IIEHCUH JMIAM, CTAaBIIMM MHBAJIMIAMHU B PE3yJIbTATE j-TO MOXKapa,

pyo.;
|_||]-DMI:|II.I.I.I'I'EHHEH W IKONora4eckan ﬁB:!ﬂI'IﬂGH'I}EIh_ pﬂEMEl.LIEHHE FI'EK.I'IEMI:I
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, { B QOKyMEaHTN: 92
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SKHj - paCXO,[[BI Ha KIMHHUYCCKOC JICUCHUC JINII, TpaBMI/IPOBaHHLIX Ha j—M HO)Kape,
pyo.;

Sck.ij - PacxoJbl Ha CaHATOPHO-KYPOPTHOE JICUCHHUE JIUL, TPAaBMUPOBAHHBIX HA j-M
noxape, pyo.

CounanbHO-3KOHOMUYECKHE TOTEpU MpU THOENIH JIoAEH B pe3ysbTaTe j-ro moxkapa
(IT ¢ 5)), Py6., BBIMUCISAIOT 110 hopmyIie

a7
Fo_
H::.y' - Z(Sw.:}' + Sx.?g')r
=) (122)

r71€ Shor - BBITUIATHI TOCOOWH Ha MOTpeOeHUEe MOTHOIINX B pe3yJIbTaTe j-Tro Moapa JIHII,
pyo.;

Sn.xj - BBIIATHI MIEHCUH MO CIyd4aro MOTEPU KOPMHIbL@A B pe3yJbTaTe j-ro moxapa,
pyo.

2.7. Pacuem cocmasnsaiouux sKOHOMU4ECKUX nomepsb om noxcapa

[lotepu B pe3yiabTare YHUYTOXKEHHUS j-M TOXKApPOM OCHOBHBIX TPOM3BOJICTBEHHBIX
dbonnos (IP1.0.¢j), pyo., BBIUHCISIOT 110 (pOpMyJIe

]

75 = 180 S+ 500
=) (123)

r7e Soi - OCTaTOYHAsI CTOMMOCTh OCHOBHBIX (DOHJIOB i-TO BHIIA, py6.><e)1'1;

Snkj - CTOMMOCTB MaTepI/IaJ'IBHI){X IEHHOCTEN i-T0 BWAA, TOOHBIX IS IadbHEHIIIETo
WCIIONB30BaHus, py0.xXemn

Shi - TMKBUJAIIMOHHAS CTOMMOCTh MaTepUaIbHBIX IIEHHOCTEH i-TO BUA, py6.><e)1'1;
1 - KOJTUYECTBO BUIOB OCHOBHBIX (DOHIIOB, €]1.

2.8. [loTepu B pe3yJibTaTe MOBPEKICHUS j-M MOKAPOM OCHOBHBIX MPOU3BOICTBEHHBIX
$bonnos (I7"m.0.¢), pyo., BBIMUCISIOT 110 GopmyIte

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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S,
:'n:uﬁI Z ::lz;r 1[:][:' (uz .uzjl

i1 (124)

rae g - KoOOQPUIUEHT, YUUTHIBAIOIINHA MOBPEKICHHE MaTePUATLHBIX [IEHHOCTEH;

K5 - ynenbHBI BeC CTOMMOCTH KOHCTPYKTHBHBIX AJIEMEHTOB B OOIIEH CTOMMOCTH
MaTepHaIbHBIX IIEHHOCTEH, %.

2.9. Ilotepu B pe3ynbTaTe YHUUYTOKEHUS U MOBPEKICHUS j-M MOKAPOM OCHOBHBIX
HEMPOU3BOJCTBEHHBIX (POHIOB BHIYHCISAIOT CIEIYIOIIMM 00pazoM.

Eciu 1o OCHOBHBIM HENPOM3BOJICTBEHHBIM (DOHJIAM HAYUCIISIOTCS aMOPTU3AIIHOHHBIC
OTYHCJICHHS, TO MOTEPH CTOUMOCTH TNPH WX YHHUYTOKCHUU BBIYHUCISIFOT 1O (opmyJe
(123), a mpu moBpexaeHUU - 1o hopmyiie (124).

Ecmmn 10 OCHOBHBIM HCTIPOU3BOJACTBCHHBIM (bOHI[aM HE HaA4YHCJIIIOTCA
AMOPTU3ANUMOHHBIC OTYUCIICHUA, TO ITIOTCPU CTOUMOCTHU BBIYUCIIAIOT I1O (bOpMy.]'IaMZ

IIpHu YHUYTOXKCHUHA

0% Z[S (S *+ Sl

i1 (125)

IIPU TIOBPEKACHUN

:\! a@ Z ( 1 SR!')

(126)

rze Sni - IepBOHAYATIbHAS CTOMMOCTh OCHOBHBIX (DOHIOB i-TO BH/IA, py6.XezI'1.

2.10. IloTepu B pe3ysbTare YHUUTOXKEHUS (TMIOBPEKIACHHUS) TOBAPHO-MATEPUATHLHBIX
HEeHHOCTeN (000POTHBIX (POHIOB, MaTEPUATBHBIX PECYpPCOB TEKYLIETO MOTPEOICHUs) j-M
noskapoM (I ™y 1), py6., BEIMUCISIOT 110 opMyJIe

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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I = N1~ Bt 150

£ ) ( Tagi  “Tap

(127)

rae St - 00IIas CTOMMOCTh TOBapHO-MaTePHAILHBIX IICHHOCTEH i-T0 BU/Ia HA MOMEHT
noxkapa, pyo.;

H v .
S" .M. - CTOUMOCTh TOBapHO-MaTePHAIbHBIX IIEHHOCTEH i-T0 BUIa, OCTABIIMXCS MOCIE
noxkapa, pyo.;

S M.ui - CTOMMOCTB TIOBPEKIEHHBIX TOBAPHO-MATEPUABHBIX LIEHHOCTEH i-ro BHAA C
y4eToM UX oOeclieHHBaHus, Pyo.;

2.11. Tlotepu, cBsi3aHHBIE C YHHUUYTOXKEHHEM (MOBPEXACHHUEM) JHYHOTO UMYIIECTBA
HACEJICHUS j-M T0XKapOM, BBIYUCIISAIOT CIEIYIONINM 00pazoM:

IO 3aCTpaxOBAaHHOMY HUMYIICCTBY Ha OCHOBE IOAHHBIX OPTraHOB I'OCyaapCTBCHHOI'O
CTpaxoOBaHUA I10 pvaeTHOﬁ CYMMC IIOTCPb, UCXOAs M3 TOCYAAPCTBCHHBIX PO3HUYHBIX
OCH, HeﬁCTBYIOHIHX Ha MOMCHT IIOXKapa, 3a BbIYCTOM CTOHMMOCTH HM3HOCA W OCTATKOB,

T'OJHBIX K z[aaneﬁmeMy HUCIIOJIB30BaHHIO,

10 HE3aCTPaxOBAaHHOMY HMYUICCTBY IIPpU OTCYTCTBHU JOCTOBCPHBLIX AAHHBIX HMCXOIA
N3 CPCAHHUX CTATUCTUUYCCKUX ITOTCPL OT I1O0XKapa.

2.12. Ilotepu B pe3yibTaTe OTBJICUCHUSI PECYPCOB Ha KOMITCHCAIUIO TIOCJIEICTBUM j-TO

nokapa (Ha BOCCTaHOBJIEHHE OOBEKTa M HPHPOJIHBIX pecypcoB mnocie moxkapa (Ilo.pj),
py0., BEIYHCIAIOT 110 hopmyiie

Hﬂ.;ﬁl’ = Z (‘!:{z + EHR:z:':
al (128)

rie M - i-e U31ep>KKU MPpU BOCCTAHOBUTEINIbHBIX padoTax, pyo.;
K - i-e eTuHOBpEMEHHBIE JOTIOJIHUTEIbHbBIE BIOKEHHUS, PYO.;
Ey - HOpMaTuBHBINA K0P PuiimeHT 3¢ (HEKTUBHOCTH KaMUTATBHBIX BIOXKEHUH;

m - KOJIMYECCTBO BUIOB 3aTpaT Ha BOCCTAHOBUTCIIBHEBIC pa60T51.
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2.13. Tlotepu oT mpocTos 00BEKTa B pesyinpTate j-ro noxapa (IIm.oj), pyo.,
BBIYUCIISIOT IO (hopmyie

i
Hx.aj = Z(HE.E.EJ' + HH.EJ’) :
J=1 (129)

rae [I31111j - 3apa0oTHas IuIata M yCJIOBHO-IIOCTOSHHBIE PAacXo[bl 3a BPeMs IIPOCTOs
o0BeKTa B pe3yibTare j-ro noxapa, pyo.;

IIn.11j - npuOblIb, HEAONOMYyUYEHHAs 3a IEPUOA MPOCTOsI 0OBEKTa B PE3yIbTATE j-TO
noxkapa, pyo.;

2.14. Tlorepu mpu BBIOBITUM TPYIAOBBIX PECYpCOB W3 TMPOU3BOJICTBECHHOU
AEATENBHOCTH B pe3yjbTare j-ro moxapa (//B.T.Pj), pyO. pacCUMTHIBAIOT TOJILKO JUIs
cdepbl MaTepualbHOTO IPOU3BOACTBA 10 popMyJie

W
lgre; = Z(ﬂ‘gff‘j + Hgff PE
i-1 (130)

rae HBT_T_PJ' - TOTepH NpU BBIOBITUM TPYJIOBBIX PECYPCOB M3 IPOU3BOJICTBEHHOU
NEATEIBbHOCTH B pe3yJIbTaTe MX TPaBMHUPOBAHMS B IIpOLiECCE j-TO MOXkKapa,

pyo.;

HBF.T.pj - TIOTepU TPHU BBIOBITHH TPYAOBBIX PECYPCOB W3 TPOU3BOICTBCHHOMN
NESTETFHOCTH B pe3yJIbTaTe UX THOENH Ha j-M Moxape, pyo.

2.15. Tlorepu mpu BBIOBITHM TPYIOBBIX PECYPCOB M3 IPOU3BOICTBEHHOMN
JEATENBHOCTH B PE3ylbTaTe MX TPaBMHPOBAHUA B Tporecce j-ro moxapa (/1B.T.pj)
BBIYHUCIISIIOT TI0 popMmyite

I Er.n‘ = ZKH.,E ' Sgi '??ar,;f:
= (131)

rae Ku.J1 - K03 (HUIMeHT, yIUTHIBAIOMINI TOTEPI0 YaCTH HALIMOHAIBHOTO JI0X0a;

Pasmewerue peknami
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311j - 3apaboTHAas mIaTa i-ro paboTHHUKA, py6.Xz(HI/I'1;

T B..Tj - HIPOAOJDKUTCIbHOCTD BBIOBITHS W3 HpOH3BOI{CTBGHHOfI JIEATEIILHOCTH I-TO
TPaBMHUPOBAHHOT'O, THU;

§ - KOJIMYECTBO TPABMUPOBAHHBIX, YCJI.

2.16. llotepm mnpu BBIOBITUM TPYIOBBIX PECYpCOB U3 MPOU3BOJCTBEHHOMH
AEATENBHOCTU B Pe3ylbTaTe MX ruOenu Ha j-M noxape (//B.T.Pj), pyO., BBIYUCIAIOT IO

bopmyie

I g.i".?j = Z H:?}.;; ,
i1 (132)

rae Ht - 1o HaIMOHAIBHOTO JT0X0/a, HEJOJaHHAs OJHUM paOOTaroNIUM, IO OTPaCIIsIM
o -1
HapOJIHOTO X035UCTBa, PyO.XTHUA ;

Tp ji - moTeps pabounx AHEH B pe3yJsbTaTe rHOeNn OQHOro PaboOTAIOLIErO;
X - KONMYECTBO MOTUOIINX, Yel.

2.17. CouMaJibHO-3KOHOMHUYECKHE TOTEpU TMpU TPaBMUPOBAHUU JIIOJECH TIOM
BO3JICHCTBUEM j-TO TOKapa BKJIIOYAIOT: BBILUIATHI MOCOOMH 1O BpPEeMEHHOMH
HeTpyAocnocoOHocTH (6e3 yuyeTa BBILIATHI 110 WHBAIMIHOCTH) MOCTPAAABIIMM Ha j-M
noxkape (SBj), py0., BBIYUCIAIOT 10 popmyJie

S.a-‘ = ZW&' Ty
iml (133)

rae WRi - 3HaueHue i-ro nocoOus 1o BpEMEHHON HETPYA0CIIOCOOHOCTH, py6.><21HI/I'1;
TBj - mepuo.1 BBIIIATHI i-I0 TOCOOUSI 10 BPEMEHHOM HETPY10CIIOCOOHOCTH, JHH;

SB - KOJIMYECTBO TPABMHUPOBAHHBIX (0€3 0OpMIICHNS NHBAJIUIHOCTH), YEIl.

2.18. BelmuiaTel NeHCHE HMHBaIMJaM, IOCTPaJaBIIMM Ha j-M mnoxape (Suj), pyo.,
BBIYHUCIISIIOT TI0 popMmyite

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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Sy = ZWEI, Titi
z' (134)

rIe

I - 3Hauenue i-ii IEHCHY MHBAINAM i-H TPYIIIIBI, py6.X;1HI/I'1;

SH - KOTUYECTBO TPAaBMHPOBAHHBIX, MOJTYUYMBIINX WHBATUIHOCTD, YEIl.;
Tui - mepuo BHITUIATHI (- MEHCUH (TTOCOOWS) TI0 MHBAJIMTHOCTH, JTHU.

2.19. Pacxozpl Ha KIMHUYECKOE JICYEHUE MTOCTPAJaBIIMM Ha j-M noxape (SkJ1j), pyo.,
BBIYHUCIISIIOT TI0 popMmyiie

Fy

S =S (S + 5T,
e ; B (135)

rae S - cpeHssl CTOMMOCTD JI0CTaBKU OJIHOTO TIOCTPaJaBIIero B 00abHHUILY, pYO.;

S6 - cpeaHue pacxoabl OOJBHUIIBI HA OJIHOTO TIOCTPAIaBIIETo, py6.X11H1/1'1;

T5 - mepuo]1 HaXOXKIeHUsI B OOJBHHMIIC i-T'0 TIOCTPAIABIIETO, THU;
$6 - KOJIMYECTBO TPAaBMHUPOBAHHBIX, MPOIIEAIINX KIMHUYECKOE JICUCHUE, YEIL.

2.20. Pacxonpl Ha CaHATOPHO-KYpPOPTHOE JICUEHHE IMOCTPAAABIIMX Ha j-M IOXape
(SC.K.J1j), pyO., BBIUMCIIAIOT 110 (hopMyIIe

r
|

Sc.x..:?j = Z(S.ﬁ.c:j + Sr:;):
i=l (136)

r7ie Sh.ci - CpeIHUE PpacXoAbl Ha MPOE3/ B CAHATOPUH i-TO MOCTPagaBIIero, pyo.;
nl]-ﬂhlhll.ll.l'l'EHHB.ﬂ W IKONoOrM4ecLan 'EBI!OI'IEGHDE'I'I:, pﬂﬂMEl.LIEHI‘IE FI'EK.I'IEMI:I
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Sci - CpeHHe PacXobl CAHATOPHSI HA i-T0 MOCTPaJaBILero, pyo.;
S¢ - KOJIMYECTBO TPAaBMUPOBAHHBIX, MPOIIEIINX KypC JICUEHHS B CAHATOPUH, YEI.
2.21. ConuanbHO-?KOHOMHUYECKHE MOTepU MpHU TUOEIH Jojeil B pe3ynbTare i-ro

H0Kapa BKIIIOYAIOT: BBIIJIATHI I0COOMI Ha MorpedeHne norubmux Ha i-M noxape (Smor j),
pyO., BEIYUCISIOT 110 popmyie

4
S o = ZWI]‘DHE X,
i1 (137)

rae Whoril - 3HaY€HHE i-TO TIOCOOMS Ha TIOTpeOCHME [-i TPYIIITBI TOTUOIIHX,
-1,
pyO./uen
X| - KOJIMYECTBO MOTUOIINX /-if TPYyTIIbI, Yell.

2.22. BepimuiaTel NEHCHH 10 CIydaro IMOTEpH KOPMHJbLA Ha j-M moxape (Smkj), pyo.,
BBIYUCIISIOT IO (hopmyIie

SEIJ=:§iW}£ﬂ'ThIP
i1 (138)

rae Wnxil - 3HaU€HUE - MEHCHM MO CIIy4aro MOTepu KOopMWiblia /-ii rpynmsl, pyo.
SRR

Xn.x - KOJIMYECTBO HOFI/I6I_HI/IX, MMEBIIHUX KOTO-IN00 Ha MOKIUBCHHUH, YCII.,

Thxi - TepUOa BBILJIATHI TEHCUU MO CIy4Yal TMOTEPH KOPMMIIbLIA - CeMbe
IOTHOIIIETO, THMU.

3. Pacuert OXKHNAAC€MbIX DKOHOMHUYECCKHUX MOTEPb OT BO3MOXHOTO IMoOXapa

[TporHo3 3KOHOMHUYECKUX IMOTEPh OT BO3MOXKHOTO ITOKapa MPOU3BOIUTCS Ha OCHOBE
pacdeTa mapamMeTpOB Pa3BHUTHs TMOKapa Ha 00BEKTe (B 3MaHWH), a TAaKKe JaHHBIX 00
3((PEKTUBHOCTH IEMEHTOB M CHCTEM O0ECIICUCHHS TI0’KapHOM 0€30MMacHOCTH.

MatemaTnueckoe 0>XKMJIaHUE SKOHOMHUYECKUX MOTephb OT noxkapa (M (/1)) BBIYUCISAIOT
o ¢popmyIe

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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MUT) = M g) + M, )+ M(IT, ),

(139)

rne M (Ilu6) - MaTeMaTUYeCKOe OXKHMJAHHE IMOTEPh OT IMOXKapa YacTH HAIMOHAIBHOTO
-1
oorarcTBa, py0.xrom ;

M (Ilo.p) - MaTeMaTHYECKOE OKUJAHKUE NTOTEPL B PE3yJbTaTe OTBICYEHHs PECYPCOB
Ha KOMIIEHCAIIUIO MOCJIEACTBUH moxapa, pyo.xroa :

M  (IIno) - MareMaTHyeckoe OXHUIAHHUE TIOTepbh OT TMPOCTOSI OOBEKTA,
-1
00yCIIOBJIEHHOTO MOXapoM, py0.xrox .

3.1. MaTtemaTudeckoe OXXHIaHHE IMOTEPh OT MOXKapa YaCTH HAIIMOHAJIBHOTO OOTaTCTBa
(M(I14.6)) BBIUUCTAIOT 11O (hOpMYJIe

M[H”) = FE(CJL;'H Ryt Ci;; ' R.ﬁ)' r, (140)

rje Fi - TUTOMIaib BO3MOXKHOTO TI0XKapa Ha O0BEKTE, M2;
M. I o -2,
C"'yx " - ynenbHas CTOMMOCTh MaTEPHANILHBIX LIEHHOCTEH, Py0. XM *;

Ry - J0J YHI/I‘-ITO)KGHHI)IX MaTepI/IaJ'H)HI)IX HeHHOCTefI Ha I1uiomraan n0>1<apa Ha
00BEKTE;

CPyy - yIenbHAS CTONMOCTH PEMOHTHBIX PaboT, py6><M'2;

Rn - 10ons MOBPEXKIEHHBIX MaTEPUANBHBIX ILIEHHOCTEW Ha IUIOMAAM TMOKapa Ha
00BEKTE;

On - BEpOATHOCTh BOSHUKHOBEHHUS [10Kapa B OOBEKTE, rog’! (cM. mpunosxkenue 3).

3.2. MaremMaTH4ecKoe OXUIaHWE TOTEPh B PE3yJIbTAaTE€ OTBJICUYECHUS PECYpCOB HA
KOMIIEHCALUIO NOcnecTBUM noxapa (M(I1o.p)) BEIMUCIAIOT IO (popMyIie

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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_ 3 @,
M(IT,5) = FylHyg + En(Koy + K| O (141)
rae Hyy - ynenbHble U3EPKKU IPU BOCCTAHOBUTENBHBIX paboTax, py6.XM'2 ;
K3yﬂ - yZieNbHbIe eIMHOBPEMEHHBIC BIIOKEHHS B 3/1aHHE (COOpYKEHHUE), py6.><M'2,

K®yx - y/lenbHbIE €IMHOBPEMEHHBIE BIIOKEHHS B 000PY/I0BAaHHUE, py6.XM'2 .

3.3. MaremaTHueckoe OXHJaHHE TOTEepPh OT OOYCIOBIEHHOTO IOXXAPOM MPOCTOS
o0BekTa (HemononydeHHast IpuoObLIb) (M(11n.0)) BEIYUCISIIOT IO hopMyIie

M) =g Ty O, (142)

rae [lnp - mpuObIIbL 0OBEKTA, py6.><L[HI/I'1;

Tup - NPOJOIKUTENBHOCTD IPOCTOS 0OBEKTA, THH.

4. MeTtona onpeneiaeHUs MIOIMIAAN TToXapa

Hacrosmuii Meton mpemHa3Ha4yeH I ONpEACNICHHs ITUIONIAAM T0Kapa, 3HAuYeHHUe
KOTOPOH HEOOXOIUMO TIPH pacueTe MOTeph OT MoXkapa Ha oObekTe. Pacyer mutomanm
Mmo>kapa MPOBOJST JJIsi TOPIOYMX U JIETKOBOCILIAMEHSFOIIUXCS JKHIKOCTEH MPUHUMACTCS

PaBHBIM IIOIIAAX €€ PAa3MCIICHUA WJIN IIJIOI[A N aBapHﬁHOFO pasjiBa.

4.1. Ilnomaap moxapa mpu CBOOOJAHOM TOPEHUH TBEPAbIX TOPIOYHUX U
TPYJHOTOPIOYUX MAaTEPHUATIOB BHIYUCIISIOT:

JUTSl TIOMeTeHni ¢ oobemoM V<400 M 110 dbopmyre

Fp=m(Ht < F, (143)

rae /M - nuHelHas CKOPOCTh PacHpOCTPAHEHHs IO MOBEPXHOCTH MaTepHalla MOKapHOM
Harpysku, Mxc

T - Texyuiee Bpems, C;

F - momanp, 3aHUMaeMas 1oxapHOW Harpy3Kou M2;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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JU1s IoMeLLeHHii ¢ oGbeMoM V>400 M° 110 dbopmyie

iy = p FE St
HoOT (144)

TJIe ti - BpeMs JIOKaJIU3aIluu T10Kapa, C;
tu.c.1 - MPOJAOIKUTEIBPHOCTD HaYaIbHOW CTaIUU TTOXKapa, C.

4.2. MuHUMAIIbHYIO MPOJIOJDKUTENHOCTh HavyadbHOW CTAIuM MOKapa B MOMEIIEHUN
OTIPEETSIOT B 3aBUCUMOCTH OT 00beMa MOMEIIEHUS BICOTHI TOMEIIEHUS U KOJIMYECTBa
MIPUBEICHHON TIOKapHOW Harpy3ku (4ept. 7, 8).

4.3. Koau4ecTBO NMPUBEICHHON TTOKapHOUN HArpy3KH (g) BEIYUCISIOT 1O (hopmyJie

g=igi=

fml (145)

I7ie gi - KOJMYECTBO MPUBEACHHOM MOKapHOU HAarpy3Ku, COCTOSLIEH U3 i-r0 TOpPIOYero u
TPYAHOTOPIOYETO MaTepuaa.
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——— H=6,6; 1-g=(2,4-14) krxm™2 ; 2-g=(67-110) krxm™%; 3-g=640 krxm™ ;
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—-— H=72 m; 1-g=(60-66) krxm2; 2-g=(82-155) krxm™> ; 3-g=200 Krxm™> ;

—0=0= [7=8M; 1-g=60 krxm 2 ; 2-g=(140-160) krxm™ ; 3-g=(210-250) krxm™> ;

—— H=4,8; g=(169-70) krxm™

Yepr. 7

2

Naedormumessnacms 8O0 8T

f2i

o Fidt 250 Far ¥nl
1-H=3 m; 2-H=6 m; 3-H=12 M
Yepr. 8

3HayeHue (gi) BRIYUCIAIOT 10 Gpopmyie

i

Ei T Ei :
138 (146)

I1€ gmi - KOJMYECTBO TOPIOYET0 M TPYAHOTOPHOYEro i-ro Marepuajga Ha €IUHUILY
IUIOIIATN, KTXM ~;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 103
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QPyi - TerioTa cropanus i-ro Matepuana, mJbkxkr L

4.4. BolUncnsioT Ipog0JKUTEIBHOCT HauaIbHOM cTauu noxapa 1o gpopmynam:

JUTSL IIOMELIEHN ¢ 00beMOM VE3 X 103><M3Z

faog = 09410750, ¢ 1 e

W o Ores (147)

IUTSL IOMELIEHUN ¢ 00BeMOM V>3 % 103><M3 :

173
0,73+0,01g
o Cnett (148)

-1 . ITP
Laon=082 10" 0 o
rIe thH,C_H - MHUHUMAJIbHasi NPOJOJKUTEIRHOCTh HAyajJbHOW CTaaud ToXkapa, C,
ONPEACIISIIOT B COOTBETCTBUM C YepT. 7, §;

Ycp - CPEIHAA CKOPOCTh MOTEPU MAacChl MOKAPHOW HArpy3Kd B HAa4aJlbHOW CTajuu
no’kapa, Krxm Xc'l, BBIUUCJISIIOT O (hopMyJie

_ E Eai ¥
W™

DBu (149)

7l yi - CKOPOCTb MOTEPU MacChl B HAYaIbHOM CTa/IUH I0Kapa i-ro Marepuaia nokapHon
HarpyskKHu, KrXM2xc 2,

OPu.cp - CPEMHSIS TEMIOTA CrOpaHHUs TIOKAPHON HArpY3KH, MI[)KXKF_I, BBIYUCIIAIOT 110
dbopmyiie

L E
QJ:;.CEI:ZEME' Uz

D (150)
nl}ﬂthlﬂ.ﬂ'ﬂHHﬂ.ﬂ W 3HoONori4Yackan ﬁamnﬂm!}ﬂ'h, P‘aﬂMEu-IEH“E p-EK.I'IEMbI
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 104
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U - TUHEHHAas CKOPOCTB pacClIpOCTPaHCHUS TNIAMCHU, MXC_I.

I[OHyCKaCTC}I B Kade€CTBC BCIMUWYHUHBI U 6paTL MAaKCUMAJIBHOC 3HAYCHHUC JIA
COCTAaBJIAOIINX MOKAPHYIO HAPY3KY MAaTCpHUaIOB.

3HaueHus BEJUYHH Ycp, OxP, u U1 OCHOBHBIX TOPIOYUX MATEPHAJIOB IPUBEICHBI B
Tabm. 11, 12.

Ta6numa 11

JInHeiiHas CKOPOCTH PACIIPOCTPAHECHHS IJIAMEHH 110 MOBEPXHOCTH MATEPHAJIOB

JIuneliHas CKOPOCTH PACHPOCTPAHEHUS
Marepuan 2 -1
IJIaMEeHH 1o noBepxHocTu X107 Mxc
1. Yrapbl TEeKCTHJIBHOTO TPOW3BOACTBA B Pa3phIXJICHHOM
COCTOSIHUHT 10
2. Kopn 1,7
3. XJI0TOK pa3pbIXJICHHBIH 4,2
4. JleH pa3pbIXJIeHHBIN 5,0
5. Xnomnox+xkampos (3:1) 2,8
6. IpeBecrHa B mTabensax NpH BIAXHOCTH, %o:
8-12 6,7
16-18 3.8
18-20 2,7
20-30 2,0
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpy@a, ayauT W cepTrdrkale, 4 e gokymenTax: 105
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6oiee 30

7. IloaBelieHHbIE BOPCUCTHIE TKAHU

8. TexkcTunbHBIC U3AETHS B 3aKPBITOM CKJIae MPH 3arpy3Ke
100 or M2

9. bymara B pyJioHax B 3aKpbITOM CKJIajie IpH 3arpy3ke 140

oT M'2

10. CunreTHueckuil KaydyK B 3aKpbITOM CKIaAe IMpH

3arpyske cBoiie 290 ot M2

11. JlepeBsiHHBIC TOKPBITHS LEXOB OONBIION IUIOIIAIM,
JIEPEBSIHHBIE CTEHBI, OTJEJIaHHbIE JPEBECHOBOJOKHUCTHIMU

ImJIMTaMu

12. TTeunsle orpaxkaaroniue KOHCTPYKIIUN C YTEIUITUTEIEM U3
sasiuBoyHoro IITY

13. ConmoMeHHBIE U KaMBILIUTOBBIE W3EIINS
14. Tkanu (xoJcT, Oaiika, O535):

IO TOPU3OHTAIN

B BEPTUKAJIBbHOM HAlIpaBJICHUHN

B HaAIIpaBJICHUHN, HOPMAJIbHOM K IMOBECPXHOCTU TKaHeﬁ, npu

paccrostHuu Mexay Humu 0,2 M

15. JIucrosoi I1ITY

16. Pe3uHoTEXHUYECKHE U3IENIHS B ITA0EIIIX

17. Cunretnueckoe nokpsitie «CxopTon» mpu 7= 180 °C

18. TopdormuTel B mradbemsx

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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1,7

6,7-10

0,6

0,5

0,7

2,8-53

7,5-10

6,7

1,3

30

4,0

5,0

1,7-2

0,07

1,7
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19. KabGenb AAIlIB1x120; ATIBI'D3x35+1x25;
ABBI'3x35+1x25:

0,3
B TOPH30HTAIFHOM TOHHENH CBEPXY BHM3 IPH PACCTOSIHUH
mexay noiakamu 0,2 M
B FOPU30HTAJILHOM HaIlpaBICHUU 0,33
B BEPTUKAJIBHOM TOHHEIU B TOPU3OHTAIBHOM HAIIPABICHUU 0.083
b

IpHU paccTosHNU Mexay paaamu 0,2-0,4

Tabmnuua 12

Cpe[u{sm CKOPOCTH BbBIT'OPpAHUS U HU3IIAs TCIJIOTA CrOPaHUA BE€IIECTB U

MaTepuajion
CKOpOCTh TTOTEPH MacChl Huszmas Temiora
BemectBa u Mmarepuaibl 3 2 -
X107, KTxXM “xc¢ cropaHus, K KXKr
bensun 61,7 41870
AxeToH 44,0 28890
Ju3Tunossiil cnupt 60,0 33500
Benson 73,3 38520
JuzenbHOE TOIITUBO 42,0 48870
Kepocun 48,3 43540
MasyTt 34,7 39770
Hedts 28,3 41870
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpy@a, ayauT W cepTrdrkale, 4 e gokymenTax: 107
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OTUIOBBIN CIUPT

Typbunnoe macio (TI1-22)

M3onponunossiii coupt

W3onenTan

Tomyon

Harpuit metamummueckuit

[pesecuna (6pyckn) 13,7 %

Hpesecuna (Mebenp B SKUITBIX u

aJIMUHUCTPATUBHBIX 37aHusIX 8-10 %)

Bymara paspsixnensas

Bymara (KHHTH, )KypHAJIBI)

Kuunru na JACPEBAHHBIX CTCIIIaXKax

Kunonenka tpuanerarHnas

Kap6onutoBbie uznenus

Kayuyx CKC

Kayuyx HaTypanbHBII

Opranuyeckoe CTeKJI0

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

33,0

30,0

31,3

10,3

48,3

17,5

39,3

14,0

8,0

42

16,7

9,0

9,5

13,0

19,0

16,1
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27200

41870

30145

45220

41030

10900

13800

13800

13400

13400

13400

18800

26900

43890

44725

27670
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[Tomuctupon

Pe3nna

Texcronur

IleHononunyperan

Boitoxno mraneasHOe

Bonokno mrranensroe B kumax 40x40x40 cm

IMonu>THNEeH

TTonunponunex

Xmormok B Trokax 190 KFXM'3

XJ0MOK pa3pbIXJIEHHBIN

JleH pa3pbIxieHHbII

Xnomok-+kanpoH (3:1)

14,4

11,2

6,7

2,8

6,7

22,5

10,3

14,5

2,4

21,3

21,3

12,5

39000

33520

20900

24300

13800

13800

47140

45670

16750

15700

15700

16200

METOA O9KCIHEPUMEHTAJIBHOI'O

IMPNJIOKEHUE 5
Oob6s3aTebHOE

ONPEAEJEHUSA BEPOATHOCTH

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami
4 e pokymenTax:
reklama.complexdoc.ru

109



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

BO3HUKHOBEHMUA ITIOKAPA B (OT)
QJIEKTPUUYECKUX U3SAEJIUAX

Hacrosmuii  mMerom  pacmpocTpaHseTcsi Ha  JJIEKTPOTEXHHUYECKUE — H3JIEINH,
PaIMO3JIEKTPOHHYIO aNapaTrypy U CpeiCcTBa BHIYUCIUTEIBHON TEXHUKH (IJICKTPUICCKUE
W3JIeNUs1) U YCTaHABJIHMBACT TOPSIOK IKCIIEPUMEHTAIBHOTO ONPEACIICHHS BEPOSTHOCTH
BO3HUKHOBEHHUSI MMOXKapa B (OT) HUX.

[TapameTpsl U yCIIOBUSI UCTIBITAHUM 11 KOHKPETHOTO M3AENUS TOJKHBI COJIEPKATHCS
B HOPMAaTUBHO-TEXHUUYECKOHN JTOKYMEHTAIIMH Ha U3/IENIHE.

1. CymHocTh MeToaa

1.1. MeTon pa3paboTaH B COOTBETCTBUHU C MIPUIOKEHUEM 3.

1.2. BeposATHOCT, BO3HUKHOBEHHS IMOkapa B (OT) DJIEKTPpUUECKOM(TO) H3IACITHH(S)
SBIISICTCS ~ WHTETPAIBHBIM  TOKa3aTejeM,  YYHUTHIBAIOIIMM  KaKk  HaJeKHOCTh
(MHTEHCUBHOCTH OTKAa30B) CaMOT0 M3CIIHS W €ro 3allUTHOM ammapaTypbl (TEIUIOBON U
JJIEKTPUUYECKOW), TaK W BEPOSTHOCTh 3aropaHusi  (IIOCTHMIKEHUS KPUTUYECKOM
TEMIepaTypbl)  YacTsIMH  W3JCIHS,  I[OJICPKHUBAIOIUMH  KOHCTPYKIIMOHHBIMHU
MaTepuajlaMi WJIM BEIIECTBAMH M MaTepHalaMd, HaXOISAIIMMHUCS B 30HE €ro
palualMOHHOTO  W3JIy4eHUs JUOO0 B  30HE TMOPAXKEHHUS  ODJICKTPOMYrod  WIH
pasNeTaIUMHUCS PACKATICHHBIMU (TOPSIITUMH) YaCTIMH (YaCTUIIAMU) OT U3CIITHS.

1.3. U3nenuwe cyuTaeTCcs YIOBJICTBOPSIONIMM TPEOOBAHHUS HACTOAIIETO CTaHAApTa,
€CJTM OHO TIPOIUIO UCIBITAHUE B XapaKTEPHOM I0KAPOOIIACHOM PEXUME U BEPOSITHOCTH
BO3HHKHOBEHHUS MMOXapa B HEM (OT HETO) HE TPEBBICUT 10° 8 roJI.

Kommexryromiue U3JIEIHS (pe3ucropsl, KOHJIEHCATOPBI, TPaH3UCTOPHI,
TpaHcPopMaTOPhl, KIEMMHBIE 3aKUMBI, PeJie U T.J.) AOMYCKAIOTCS K MPUMEHEHHIO, €CIH
OHU OTBEUAIOT TPEOOBAHUSIM MOXKAPHOU OE30MACHOCTH COOTBETCTBYIOIIMX HOPMATHBHO-
TEXHUUYECKUX JOKYMEHTOB M JJIsi HUX OIpEJEICHbl MHTEHCHUBHOCTH IOXKapOOMAaCHBIX
0TKa30B, HEOOXOAUMBIE JJISl OLIEHKH BEPOSTHOCTH BO3HWKHOBEHHS MMOKapa B KOHEUHOM
U3JICIHH.

1.4. XapakTepHblii aBapUWHBIA TOKAPOOIACHBIA PEXHUM (7anee - XapaKTepHBIN
MOKapOONACHBIA PEXKUM) SJIEKTPOTEXHUYECKOTO M3AETUS - 3TO TaKOH pexuM paboThl,
IpU KOTOPOM HapyIIaeTcs COOTBETCTBHE HOMHHAJIBHBIX MapaMeTpOB M HOPMAaJbHBIX
YCIIOBUHM SKCIUTyaTallMK U3/I€TTUS UIIM €r0 COCTABHBIX YacTel, MPUBOISIINN €ro K BHIXOAY
U3 CTPOS U CO3JIAI0IIUI YCIOBHS BOSHUKHOBEHHUS 3arOpaHusl.

1.5.  XapakTepHblil  MOXXApOOMACHbIM  PEXKUM  YCTAaHABIMUBAIOT B  XOJ€
MpeBapUTENbHBIX HCIbITaHUA. OH J0DKeH OBbITh M3 4YKcia Haubosee OmacHbIX B

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 110
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MMOXAapHOM OTHOIICHHUU PCKUMOB, KOTOPBIC BO3HHUKAOT B OJKCIUIyaTaluu H, 110
BO3MOXXHOCTH, HUMCIOT Han6on5my}o BCPOSATHOCTD. B nmanpHelimem BBI6paHHBIfI
HO)KapOOHaCHLII\/'I PCKUM YKa3bIBaAOT B MCTOAUKEC HUCIIBITAHUS HA ITOKAPHYHO OIMMACHOCTD.

B 3aBucMMOCTH OT BHJAa M Ha3HAUYCHUS M3ICIHSI XapaKTCPHBIC HCHBbITATCIILHBIC
MOXKXapOOMaCHBIC PCIKUMBI CO3AAI0T ITyTCM:

YBEJIMYCHUS CUIIBI TOKA, IIPOTEKAIOIIETO Yepe3 MCCIIEAYEMOE dICKTPHUYECKOE U3/IEITHE
WM €T0 COCTAaBHYIO YacTh (TIOBBIIICHUE HANPSIKEHHS, KOPOTKOE 3aMbIKaHUE, MIEPerpy3Ka,
nByx(}azHoe BKJIIOUCHHE DJICKTPOTEXHHYECKHX YCTPOMCTB  Tpex(]asHOro Toka,
3aKJIMHUBAHUWE pPOTOpA WM JPYTUX TIOJIBMXKHBIX YacTedl OSJICKTPHYECKHX MAIIMH M
anmaparos H 1p.);

CHHMIKCHHUA B(I)(I)CKTI/IBHOCTI/I TCIIJIOOTBOAA OT HArpC€BACMbIX JJICKTPUYCCKUM TOKOM
JeTajerl u HOBerHOCTeﬁ QJICKTPHUYICCKUX yCTpOﬁCTB (SaKpBITI/Ie HOBCpXHOCTCfI
roproyumMu MarcpuajiaMu € MaJlbIM KOS(I)(I)I/II_[I/IGHTOM TCILIOIIPOBOAHOCTH, OTCYTCTBHUC
KUIKOCTHU B BOOOHAJIMBHBIX HpI/I60an, BBIKJIFOUCHUC BCHTHJIATOPA B
Z-)JIGI(TpOI(aJIOpI/I(I)ean U TCIIOJICKTPOBCHTHUIIATOPAX, MOHHWXXCHUC YPOBHA MacCila HIIN
ApyT ol ,[II/ISHCKTpI/IquKOﬁ KUJIKOCTU B MACJIOHAIIOJIHCHHBIX YCTAHOBKAaX, CHUXKXCHUC
YPOBHS KUAKOCTH, I/ICHOJ'IL3yeMOI71 B KQYCCTBC TCIIJIOHOCHUTEIIA U I[p.);

YBCIUYCHUA TNCPCXOAHOI0  COIIPOTHUBIICHUA (3HaLICHI/Ie MNagCHusl  HAIPAKCHUA,
BBIICIISIONIEHCS MOIJ_IHOCTI/I) B KOHTAKTHBIX COCAHMHCHUAX WM KOMMYTAallUOHHBIX
OJICMCHTAXx;,

TIOBBIIICHUA KOB(I)(pI/ILII/IeHTa TPCHUA B JIBUKYIIUXCS (Bpamaromnxca) 9JICMCHTAax
(I/IMI/ITaI_II/IH OTCYTCTBUA CMA3KU, H3HOC HOBerHOCTeﬁ n T.H.);

BO3JEHCTBUS HA JETAJd  DJIEKTPOYCTAHOBOK  JJIEKTPUYECKUX JYr  (pe3koe
NIEpPEHAIIPSHKEHUE, OTCYTCTBUE yTOTaCUTENBHBIX PEIIETOK, BBIXOJ U3 CTPOS 3JIEMEHTOB,
IIYHTUPYIOLIUX AYTY, KPDYTOBOI OrOHb KOJJIEKTOPA);

cOpacbiBaHMs pacKaJleHHbIX (TOPSIIUX) YacTHUI, OOpa3yIoLMXCs NpPU aBAPUUHBIX
pe)KuMax B DJEKTPOYCTAaHOBKAaX, Ha TOPIOYHME 3JIEMEHTHI (YacTUI] OT OIUIABJICHUS
HUKEJIEBBIX 3JIEKTPOJIOB B JIaMIIaX HaKaJMBAaHUs, YACTULl METAJIJIOB, 00pa3yroIuXcs Npu
KOPOTKHX 3aMBIKaHUSX B IEKTPONPOBOJIKAX, U T.I1.);

PACIIOJIOKCHHUA TOPHOIUX MATCPUAJIOB B 30HC paJUAllMOHHOI'0 HArpeBa, Co31aBacMoro
QJICKTPOYCTAaHOBKAMMU;

NpOIMyCKaHud TOKa II0 KOHCTPYKIOHAM H DJJICMCHTaM, KOTOPbIC HOPMAJIbHO HE
00TeKaroTCs TOKOM, HO MOT'YT UM 00TeKaThCS B aBapHﬁHLIX YCIIOBUSAX;

CO3aaHus HCHIPCAYCMOTPCHHOI'O0 YCJIOBUSIMU pa6OTLI, HO BO3MOKHOT'O B aBapr/'IHOM
PEKUME HArpeBa 3a CYCT SJICKTPOMATrHUTHBIX MOJIEH.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 111
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2. Pacuer BCPOATHOCTH BOSHUKHOBCHHUSA MOKAPA OT 3JEKTPUICCKOI'0o U31€/1UsA

2.1. BeposITHOCTh BO3HMKHOBEHHUS I0kKapa B (OT) IJIEKTPUUECKUX U3JEIUM U yCIOBUSA
noxkapo0e3zonacHocTy (1. 1.3) 3anKChIBAIOT CIEIYIOIUM BBIPaXKEHHUEM:

QJ'I=QE.P'QE.3'QH.3'QE£1U_6= (151)

rae Onp - BEPOATHOCTh BO3HMKHOBEHMS XapaKTEPHOIO I0KAapOONACHOIO PEKUMa B
COCTaBHOHM uacTu wu3zaenusi (Bo3HUMKHOBeHHs K3. meperpy3ku, MOBBIIICHHS
MEPEXOTHOTO COMPOTUBIICHUS U T.11.), 1/TOI;

Ons - BEPOSATHOCTh TOTO, YTO 3HAYEHHUE (XapaKTEPHOTO 3JIEKTPOTEXHUYECKOTO
napamerpa (TOKa, MEePEeXOJHOTO COMPOTHUBIEHUS U [Ip.) JEKUT B JAMANa30HE
MOKapOONaCcHbIX 3HAUCHUM;

On.3 - BEpOATHOCTh HECpabaThIBaHUS allllapaTta 3aluThl (3JICKTPUIECKOH, TEIUIOBOH H
T.IL);

Op - BEpOATHOCTb JOCTI)KEHUS TOPIOYMM MaTepHaJIoM KPUTHYECKOH TemmepaTypsl
WM €r0 BOCIUIAMEHEHUSI.

2.2. 3a TOJIOKUTENLHBIN HUCXO0O OIlbITa B JAHHOM CJIy4a€ B 3daBHCHUMOCTU OT BHOA
QJICKTPHUYCCKOI0 U3ACIINA IMIPUHUMAIOT. BOCINIAMCHCHUEC, MMOABJIICHUC AbIMAd, JOCTUKCHUC
KPUTHYCCKOT'O 3HAUYCHHA TCMIICPATYPhI [TPHU HAI'PEBE U T.II.

2.3. BeposATHOCTh BO3HMKHOBEHMs XapaKTEPHOIO IoxapoonacHoro pexuma QOnp,
OTIPEAETSAIOT CTATUCTUYECKU TIO JAHHBIM HCTBITATENbHBIX JTa00paTOpUil MpeanpusTuii u
M3TOTOBUTENEH U IKCIUTYaTaIllHOHHBIX CITYXO.

ITpu HATMYUK COOTBETCTB OIIHUX CIIPABOYHBIX JAHHBIX (Ur.p MOXKCT OBITH Ol CACJICHa
p
ucpe3 O6H.[y10 HHTCHCUBHOCTh OTKa30B HU3ACIHNA C BBCACHHUCM KOS(i)(bI/II_[I/IeHTa,

YUYHUTBIBAOIICTO A0JII0 ITOKAPOOIIaCHBIX OTKA30B.

2.4. BeposTHOCTB (On.3) B 00IIIEM BHJIE PaCCUNTHIBAETCS MO hopMyIIe

—1_ A -1 =4 —Jaif —Aﬂ!
gy =1-e"=1-Fe g " tFe (152)
npﬂthlll.l'lﬁHHaH W IKONora4eckan 'EB:!‘DI'IEGHDC'I'I:., PﬂsMELLIEHHE FI'EIEI'IEMI:I
oXpaHa TpyHa, ayauT M capTudUkaLas, 4 e gokymenTax: 112
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rae P - BCPOATHOCTDH 33.I‘p}I6J'I€HI/I$I 3alllUThI (y'CTaHaBJ'II/IBaeTCSI O6CJ'I€I[OB3.HI/ICM NN
MNPUHHUMACTCA KaK CPECAHCCTATUCTUYCCKOC 3HAYCHHUC, MMCHOIICC MCECTO Ha
06’BGKT8.X, TAC NPCUMYIICCTBECHHO HUCIIOJIb3YCTCA I/IS,Z[eJ'II/Ie);

13 - OKCIUTyaTalluOHHAasd THTCHCUBHOCTD OTKA30B allllapaTOB 3aIllUThI, 1/‘{;

lp - pabouas (anmapaTHass) MHTEHCUBHOCTh OTKAa30B 3alIUTHI (Ompeiessercs no
TEOpUHU HAJIKHOCTU TEXHUYECKUX CUCTEM), 1/4;

|3 - ”YHTEHCUBHOCTB OTKA30B 3arpyOJIeHHON 3aIIuThI, 1/4;
t - TeKyIiee BpeMs paboThI, 4.

Jl5ig anmapatoB 3alUThl, HAXOASIIUXCS B KCIUTyaTanuu Oonee 1,5-2 ner, ans pacuera
(On.3) MOXET OBITH HCIIONIB30BAHO YIPOIIEHHOE BEIPAKEHHE:

Upy=Adyt (153)

2.5. XapakTepHbI MOKAPOOMACHBIA PEXUM H3MEIUS ONPEAEsSeTCs 3HAYECHUEM
ANEKTPOTEXHUYECKOTO MapaMeTpa, MpyU KOTOPOM BO3MOKHO MOSIBICHHE MPU3HAKOB €r0
3aropanusi. Hanmpumep, xapakTepHbId MOKapOOMACHBIA PEKUM - KOPOTKOE 3aMbIKaHUE
(K3); xapakTepHbIil 2IEKTPOTEXHUYSCKUN TTapaMeTp ATOT0 pekuma - 3HaueHue Toka K3.
3akuraHue u3AeNus BO3MOXKHO TOJILKO B OMpe/ielIeHHOM Juana3zone TokoB K3. B o6mem
BUJIE:

s = Ny Iy, (154)

ra€ Np, N> - COOTBETCTBEHHO JHWAla30Hbl IMOXKApPOOMACHBIX W BO3MOXKHBIX B
IKCIUTyaTaIliy 3HAYEHUN XapaKTEPHOTO AJIEKTPOTEXHUUECKOTO IapaMeTpa.

B  caywae ucnonp3oBaHusS I OLEHKHM  3aKUTaTeIbHOM  CHOCOOHOCTH
ANEKTPOTEXHUYECKMX (PAKTOPOB HUX DHEPreTUYECKUX XapaKTEPUCTUK - DHEPIHH,
MOIMHOCTH, IUIOTHOCTH TECIJIOBOTO IIOTOKA, TEMICpATypbl W T.II. OHNPCACTIACTCA
BEPOSATHOCTh TOTO, Kak 4YacTo WJIM KaK JI0JIT0 3HAY€HUE COOTBETCTBYIOLIETO
SHEPreTHUECKOro IMapaMmeTrpa 3a OIpeleleHHbIH MPOMEXYTOK BpeMeHHU (Hampumep B
TedeHue roja) OyAeT MpeBbIIaTh €ro MHUHHUMAaJbHOE I0’KapooONacHOe 3HayYeHHE.
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HaxoxnaeHne MHUHHMAaIbHBIX MOXKapOOITaCHbIX 3HA4YCHMI ONpOU3BOAUTCA B XOIC
BBIITOJIHCHHUSA SKCIICPUMCHTAJIbHBIX HCCIIeJOBaHUI Ipu ONIpCACICHUN QB-

2.6. BepOSITHOCTB QB IOJIOXKHUTECIBHOTO MCXOJa OIIbITa (BOCHJ’IaMeHeHI/I}I, IOABJICHUA

JbIMa WU JTOCTHXKEHUS! KPUTHUUECKON TeMIlepaTypbl) ONpPEAesieTcs MOCie MPOBEACHUS
71ab0opaTOPHBIX UCTIBITaHUH B yCiI0BUAX paBeHCTBA On.p=0On.s=0On.s=1;

_3+1%m

s
nta (155)
Trac m - 4YMCJIO OIIBITOB C ITOJOXUTCIBHBIM HCXOJaM,
N - YUCJIO OIIBITOB.

B ciiywae m0,76 (n-1), npuaumarotr QOp=l1.

HpI/I HCIIOJIb30BAHUKM B KAUCECTBC KpPUTCPUA IIOJOXKUTCIBHOI'0O HMCXOJa OIIbITa
AOCTHXXCHHUEC TOPHOYHMM MaTCpHuaioM KpHTH‘IeCKOﬁ TEMIICPATYPbI QB OIIPEACIIACTCA U3

hopMyIIBI

Qs :1"9;': (156)

rae Qi - Oe3pa3MepHBI MapamMeTp, 3HAYEeHHE KOTOPOTO BBIOMPAETCS MO TaOJIUYHBIM
TaHHBIM, B 3aBUCHMOCTH OT O€3pa3MepHOT0 mapaMeTpa a B pacnpeneneHinn CTbIOIeHTA.

= J;(Tﬂ B Tc.ﬂ)
o ’ (157)

rae Tk - KpuTH4ecKas TeMIiepaTypa HarpeBa roproyero Mmarepuania, K;

Tep - cpenHee apu(METHUECKOE 3HAUCHUE TEMIIEpaTyp B MCIBITaHUAX B HauOojee
HarpeTrom Mecrte usnenus, K;

S - CPpCAHCC KBAAPATHYCCKOC OTKIIOHCHHUC.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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B kauecTBe KpUTHYECKON TeMMepaTypbl, B 3aBUCUMOCTH OT BHJia U3JENHs, yCIOBUN
€ro DHKCIUTyaTallid M BO3MOXKHBIX HCTOYHUKOB 3a)KUTAHUS MOXKET OBbITh NPUHSATA
Temrneparypa, coctaistomas B 80 % Temmeparypbl BOCIUIAMEHEHHUs M30JSLIUOHHOTO
(KOHCTPYKIIMOHHOI'0) MaTepuana.

2.7. I[OHYCKaeTCﬂ opu  OIpEaAcCICHUU QB 3aMCHATL CO3JaHHUC XapPaKTCPHOI'O
MOXKapOoOIaCHOI0 peKMMa Ha HUCIIOJIb30BAHHUC CTAHAAPTU30BAHHOI'O 3KBUBAJICHTHOI'O II0
TCIIJIOBOMY BO3JCHCTBUIO HCTOYHUKA 3aXKUraHus, T.C. ¢ SDKBUBAJICHTHBIMU ITapaMETPaMHU,
XapaKTCPU3yIOIUMHU BOCINIaMCHAIOIIYIO CIIOCOOHOCTH (MOI_I_IHOCTB, iomanib,
NEpUOANYHOCTE U BPEMA BOBHeﬁCTBHH).

IPUJIOKEHMUE 6
CnpaBo4yHoe

INPUMEPDBI PACYETA

1. Paccuutarh BEpOSTHOCTh BO3HMKHOBEHHUS IMOXKapa W B3pbIBa B OTICICHHU
KOMITPECCHH.

1.1. lannble nis pacueTa

OTtneneHrie KOMIPECCUU ATUIIEHA PACIIONO0KEHO B OJHO3TAKHOM MPOU3BOJACTBEHHOM
3nanuu pazmepamu B 1uiaHe 20%12 M u BbicoToi 10 M. CTeHBI 3[1aHUA - KUPIUYHBIE C
JMEHTOYHBIM OCTeKJIeHHeM. llepekpriTe - W3 PEOPUCTBIX KEIe300CTOHHBIX ILITHUT.
OcgerieHne 1exa - SJEKTPUUECKOE, OTOIJIeHHe - IeHTpanbHoe. llex obopymoBaH
aBapHIfHON BEHTHIISALIMEH C KPaTHOCTHIO BO3yX000MeHa (71), paBHOI BOCEMHU.

B nomemeHunn 1mexa pasmelaercss KOMIIPECCOp, KOTOPBIM IOBBIIIAET JAABJICHUE
MOCTYMAIOUIET0 U3 MAarucTpajibHOTO TPyOOINpPOBOJAA 3TUJIEHA C 11x10°m0 275%10° Ia.
JuameTp TpyOONpOBOJOB € 3TUIEHOM paBeH 150 MM, TemmepaTypa THIEHA JTOCTUTAET
130 °C. 3naHue uMeeT MOTHHE3AMIUTY THIA b.

HwxHuii KOHLEHTpAllMOHHBIN Tpeaen BociulaMeHeHus: 3TuiaeHa (Cu.x.np B CMECH C
BO3yXOM paBeH 2,75 %, noaromy, B coorBercTBuu ¢ CHull 11-90-81: npon3BoacTBO 1O
B3PbIBHOM, B3PBIBONOKAPHOM U MOKapHON OMACHOCTH OTHOCUTCS K KATEropuH A, TO €CTh
B 1I€X€ BO3MOXXHO BO3HUKHOBEHHE Kak IIOkapa, Tak M B3pbBa. llo ycioBusam
TEXHOJIOTUYECKOT0 MpOoLecca BOZHUKHOBEHUE B3PHIBOONACHOM KOHIIEHTpalUu B 00beMe
IIOMEILIEHUSI BO3MOXKHO TOJBKO B aABAapUMHBIX YCIOBHSAX, MOITOMY IIOMEILIEHUE 110
KJ1accu(hUKaIUK B3PbIBOOMACHBIX 30H OTHOCUTCS K Kilaccy B-1a.

HomapHaﬂ OINACHOCTBb OTHACJICHUA KOMIIPCCCUH CKIIAAbIBACTCA U3 HO)KapHOﬁ
OITIACHOCTH KOMHpCCCOpHOfI YCTaHOBKHU U HO)KE[pHOfI OIIACHOCTHU ITOMCIICHUA. Ho;xapHaﬂ
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OITIACHOCTD KoOMIIpecCopa 06yCJ'IOBJ'IeHa OIIACHOCTBIO BO3HUKHOBCHUA B3pbIBa
3TPIJ'ICHOBOS)1YIJ.IHOI>1 CMCCHU BHYTpPH allriapara.

HomapHaﬂ OINIAaCHOCTb ITOMCIICHUA OGYC.HOBJ'ICHB. OIIACHOCTBIO BO3HHMKHOBCHUS
oxapa B IICXEC, a TAKIKEC OIIACHOCTBIO BO3BHUKHOBCHUSA B3PbIBA 3THHCHOB03,[IyHIHOI>'I CMECHU
B 00beMe [exa Mpu BbIXOJC 3THJICHA U3 I'a30BbIX KOMMYHI/IKaLII/Iﬁ IIpU aBapuu.

1.2. Pacuet

Bo3HukHOBEHHE B3pbIBa B KOMIIPECCOPE O6YCJ'IOBJ'ICHO OOTHOBPECMCHHBIM ITOSIBJICHUCM
B HUJIMHAPEC IOPOYCTO ra3a, OKUCIIUTCIIA U UICTOYHUKA 3aKUT'aHUS.

IIo YCIIOBUSAM TCXHOJIOTHYCCKOI'O IIpoLecCca B HUIMHAPE KOMIIpECCOoOpa MNOCTOAHHO
o6pa1uaeTCﬂ OTWJICH, ITOOTOMY BCPOATHOCTDH IOABJICHUA B KOMIIPECCOPE IOProvYero rasa
paBHa CAUHHUILIC

QrlT8) = QT8 = P4y =1

[losiBnenune oxucautens (Bo3Ayxa) B UWIMHIPE KOMIIpECCcOopa BO3MOXKHO TpHU
3aKJIMHMBAHWM BCACBIBAIOLIEro KiamaHa. B »ToM cimydae B IWIMHIpE CO3/AaeTcs
paspsbkeHue, 00ycaaBiIMBarollee MOICOC BO3yXa Yyepe3 CalbHUKOBBIC YIIIOTHEHUS. s
OTKJIFOUEHUSI KOMIIpeccopa IMpH 3aKIMHUBAHUU BCACBIBAIOIIETO KJIallaHA HMEETCs
CUCTeMa KOHTpPOJS JaBlieHUs, KOTOpas OTKIo4aeT kommpeccop ueped 10 c¢ mocrie
3aKIMHUBaHUA Kianana. O0cienoBanue mokasano, 4To 3a roj Habmonaisock 10 ciayyaeB
3aKJIMHHMBAHUA KJIaMlaHOB. Torja BeposTHOCTh pa3repMeTH3aIMN KOMIIpEccopa paBHa

o= Ke§o oL 100

T, = =32:107
T, g7 525600 60

AHanu3upyemsblii KOMIIpeccop B T€UEHUE rofa Haxoauics B paboueM coctosiHuu 4000
4, I03TOMY BEPOSITHOCTh €TI0 HaXOXKICHHUSI 1O pa3psKeHUEM paBHA

0r(sy= e n =L o000-60=2310°
Ui

525600
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OTKYIla BCPOATHOCTH IIOJACOCA BO3AyXd B KOMIIPECCOP COCTABUT 3HAYCHUC

0p(B,) = 0, (8)0,(5,) =2310732:10° =7.4107

Takum oOpa3omM, BEPOSATHOCTH MOSBICHUS B IMIMHApPE KOMIIpPEccopa JOCTaTOYHOTO
KOJIMYECTBA OKHUCIIUTENS B COOTBETCTBUU ¢ hopMyioii (44) npusoxxkeHus 3 paBHa

0, (OK) = 0, (0K)) = Qp (b)) = 74107

OTKkyna BeposSITHOCTH O0pa30BaHUS TOprOYEH cpeAbl B IMJIMHAPE KOMIIpeccopa B
cooTBeTCTBUM ¢ hopmyoii (40) npuioxkenus 3 a OyieT paBHa

0 TC) =0, (TR, (0K)=1:74:107 =74 107

HcToYHMKOM 3aKUTaHUs STWICHOBO3IYLIHOM CMECH B LWJIMHAPE KOMIIpECCOpa MOTYT
OBITh TOJIBKO MCKPBl MEXaHUYECKOTO MPOMCXOXKICHHS, BOZHUKAIOUINE NP Pa3pyIICHUH
y3JI0B U JETaJed NOPIIHEBOM IPYNIBbI M3-32 NOTEPU MPOYHOCTH MaTepualla WIM IIPU
ocabaeHnu OOITOBBIX COEANHEHUI.

CraTucTHYeCKUE JaHHBIC IMOKA3bIBAIOT, YTO 32 AHAIM3UPYEMBIH MEPUOJ BPEMEHU
HaOJII0/1AJICSL OTMH CITy4Yall pa3pyLIeHus JeTajell OPIIHEBOH IPYIIIEL, B Pe3YJIbTaTe Yero
B IWJIMHIpPE KOMIIpeccopa B TeUeHHE 2 MHH HaON0Janoch HCKpenue. [loaTomy
BEPOSITHOCTH TOSIBJICHHS B IIWJIMHAPE KOMIIpeccopa (PPUKIIMOHHBIX UCKP B COOTBETCTBUHU
¢ popmynamu (42 u 47) npuiioskeHus 3 paBHa

X 1
THY = O, (TH . = =N p=38.107°
I_Ip-DMhllll.ﬂﬁHHaH W 3Konori4ecEan 'EB:!GI'IEGHDEH:., Pﬂ-‘!MELLlE.‘HI‘IE.‘ FI-EK.I'IEMI:I
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OueHuM DSHEPrur HUCKp, BO3HMKAIOUIMX IPHU DPaspyLIEHHH JAeTaledl IMOpPIIHEBOMN
Ipynnsl KoMIpeccopa. 3Has, YTO CKOPOCTh ABM)KEHHS 3TUX JeTayel cocrasiseT 20

Mxc ', a ux macca paBHa 10 kr u Oonee, HaiineM sHepruto coyaapenus (E), Jx, mo
bopmyie

2
O

E=—1—=2000
2

N3BecTHO, 4TO (PUKIMOHHBIE MCKPHI TBEPABIX CTaled MpPHU DHEPrUsX COyAdapeHus

nopsiaka 1000 [k momKuraroT METaHOBO3JYIIHBIE CMECH ¢ MUHUMAJIbHOW SHEprueu
3akuraaus 0,28 m/x.

MuHuManbHas SHEPrus 3aKUTaHus STUICHOBO3QYyIIHOM cMecu paBHa 0,12 mJIx, a
SHEprus coyaapeHus e 3HauuTeapHo mpesbimaet 1000 [Ix, cnegoBaTenbHO:

Op ' (B) =1

Torna BepoOATHOCTH MOSIBICHUS B LIMJIMHAPE KOMIIPECCOpPa MCTOYHMKA 3a’KUTaHUS B
COOTBETCTBUM ¢ (hopmynoi (46) mpuiiokeHus 3 paBHa

0, (M3 =0, (TN, (B) =3810°1=3810"

Takum 00pa3oM, BEpOATHOCTH B3pBIBA  STHJICHOBO3IYITHOMN

CMECH BHYTpH
KoMIpeccopa OyaeT paBHa

0, (BTA) =0, (TOV0,(H3) =74 10738107 = 28107

Ha6J’IIO,Z[CHI/IG 3a IPOU3BOACTBOM IIOKA3aJI0, YTO TPUIKABI 3a I'OJ (m-3) oTMEYaliaChb
pasrepmeTusanus KOMMYHI/IKaI_II/Iﬁ C OTHJIICHOM M ra3 BbBIXOJHJI B 00BeM MNOMCIICHHA.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
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PaccunTaem Bpemsi 00pa3oBaHUs B3PHIBOOMACHON KOHIIGHTPAIIMK B JIOKAJTBHOM O0JIaKe,
3aguMaroleM 5 % o0beMa rexa.

Pexxum wucTedeHus 3TuieHa U3 TPyOOINpOBOAA IMpPHU pasrepMeTH3alui (IaHIEBBIX
COEMHEHUH BBIYMCIISAIOT U3 BBIPAKEHUS

5
ame - 119000364 <9, = 0528,
P, 27510

rae Parm - aTMocdepHoe naBnenue, I1a;
Ppag - pabouee nasnenue B TpyO0npoBoJax ¢ aTuiaeHoMm, Ila;
Vkp - KDUTHYECKOE OTHOLICHHE.

To ecTh HcTECUCHNE MMpOUCXOIHUT CO SBYKOBOﬁ CKOpPOCTBIO W, paBHOﬁ

adi adi
W= 3,34 ETPHE = 3,34 E = 354,

[Mnomane memu F mpu pasrepMmeru3anuu (IaHIEBOTO COCIUHEHHs TPyOOIpoBoa
nuameTpoMm 150 mMm 1 tonmuHo# menu 0,5 MM paBHa

F=pdd=1210"

Pacxon sTuinena - g yepes Takoe OTBepCTHE OyIeT paBeH

g =369 ¢ 0,00012 a = 0,044,

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHqa Tpyaa, ayauT K cepTHdMkalMe, { B QOKYME@HTIN: 119
COMacosaHvA W paspeledna — uslugl.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

Torna Bpemst 00pa3oBaHus JOKAJIBHOIO B3PHIBOOMACHOTO O0JIaka, 3aHUMAIOIIEro 5 %
o0beMa 11exa npu padboTe BEHTHISALUH, OyAeT PaBHO

3600 g 3600
1= In = :
8 _ Carrms B
100+ 23600
0,44
In : = (.66,
0.44 - 2758005 2400
100 23600

VYuuTeIBasg, 4YTO U3 BCEHl MacChl STHIIEHA, BRIIIEAIIEIO B 00BEM ITOMEIIEHHS, TOIbK0 70
% y4acTBYIOT B 00pa30BaHHMH JIOKAJILHOTO B3PBIBOOIIACHOTO O0JIaKa, BpeMs 00pa3oBaHuUs
3TOTO O0JIaka M BPEMs €r0 CYIIECTBOBAHUS IOCJIEC YCTPAHEHHUS YTEUKH STHUJICHA OyaeT
paBHO:

3]

r=-L=09

H

Bpems ucredeHust STHIICHA TTPH UMEBIIIMX MECTO aBapHsIX 3a aHATH3UPYEMBIN TEPUO/T
BpeMeHH Obuto paBHO 4,5, 5 m 5,5 mmH. Torma oOmiee BpeMs CyIIECTBOBaHUS
B3PBIBOOIIACHOTO 00JIaka, 3aHUMAKoIero 5 % o0beMa MOMEIIECHHUS U MPEICTABIISIONIETO
OITACHOCTH MPH B3PBIBE JUISI IIETIOCTHOCTH CTPOUTETHHBIX KOHCTPYKIIMH U KU3HU JIFOJICH C
y4eToM pabOThl aBapUHHON BEHTHIISIIIMK OYIET PaBHO

3
o=t T+, =my =15
=1

OTKy,Z[a BCPOATHOCTL IIOABJICHHA B o0BeMe NOMCIICHHA, OOCTATOYHOI'O JJIA
O6p3.30BaHI/IH FOpIO‘-ICﬁ CMCCH KOJIMYCCTBA 3THJICHA, paBHA

K & 125
TB V=0 (TB a,)=—ENr=_2" . 15=36-107
(Dl l8y) = Qp(TB)0 play) TP; e
rlp-DMhllll.l'lﬁHHaH W 3Konori4ecEan ﬁamnammm_ Pﬂ-‘!MELLlE.‘HI‘IE.‘ FI-EK.I'IEMI:I
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y‘lI/ITLIBaH, 4TO B 00BEME MNOMCIICHUS ITOCTOSAHHO HMECTCA OKHUCINUTCIIb, ITOJIYUUM

Qﬂ' (0K)= QE(OKIJ = Q.ﬁ(bﬂ =1

Torma BeposATHOCTH, OOpa30BaHMsI TOPIOYEH CMECH ATHJIEHA C BO3AyXOM B OOBeMe
MoMeIIeHUs OyIeT paBHa

0, (TC = QO TBQ,(0K) =36-1071=36-107

OCHOBHBIMU HCTOYHHUKAMHM 32)KUTAaHUSI B3PHIBOOIMACHOTO 3TUJIEHOBO3IYIIHOTO Oo0IaKa
B MOMEIIEHUH MOTYT OBITh 3JIEKTPONIPUOOPHI (B ClIyyae X HECOOTBETCTBUSI KATETOPUU U
rpynIe B3pbIBOONACHOM Cpenibl), OTKPBITHIA OrOHb (IPU MPOBEJEHUH OTHEBBIX padoT),
UCKpBl OT ynaapa (Npu pa3iIMYHBIX PEMOHTHBIX paboTax) W pas3psii arMOCHEpHOTo
JIEKTPUUYECTBA.

[ToxxapHO-TeXHUYECKUM O00CJEeI0BAaHUEM OTIENIECHUS KOMIIPECCUM YCTAaHOBJIEHO, YTO
AT 2JIEKTPOCBEeTUILHIKOB Mapku B3I' B pasHoe Bpems B Teuenue 120, 100, 80, 126 u

135 4 3KCIUTyaTHPOBAIMCH C HAPYIICHUEM ILEJIEBOM 3alUTHI.

BepOHTHOCTB HaXO0XXACHUA SJICKTPOCBETHIILPHUKOB B HEUCIIPABHOM COCTOSHHU paBHA

e, (£)=K“‘i*.r - 12 33600=77107
P&t 525600 ’ |

Tak kak TemmnepaTypa KoJObI dJeKTpoiaMIodki MoutHocThio 150 Bt paBHa 350 °C, a
TeMIeparypa camoBociuiaMeHeHus tuieHa 540 °C, cienoBarenbHO, Harperas kKouda He
MO’KET OBITh UICTOYHMKOM 3a’KUTaHMSI STUIICHOBO3YLIIHOW CMECH.

VYcraHoBIEHO, YTO 32 AHAIM3UPYEMBIM MEpUOJ BPEMEHHM B TOMEIICHHH 6 pa3
MIPOBOAMIIMCE Ta30CBapouyHble pabotel mo 6, 8, 10, 4, 3 u 5 u xaxmas. [losromy
BGpOﬂTHOCTB TIOSBJICHUA B IOMCIICHUN OTKpBITOFO OT'HA 6y,Z[eT paBHa

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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0 1.4

7 (TH, I = Y
0 (TH) = 0y P; —

2160 =58-107%

Tak kax TEMIICpATypa IJIaMCHHA ra3oBoi ropeJIKu 1 BpEMs €€ HeﬁCTBHH 3HA4YNUTCIIbHO
MNPCBBIIAKOT TEMIICPATYPY BOCINIAMCHCHUSA W BPCM, HCO6XO,I[I/IMOC I 3aKUTr'aHUA
3TPIJ'I€HOBOBI[y1HHOI>i CMECH, I1oJIy4acM, 4TO

PeMonTHBIE pabOTHI C MPUMEHEHHEM HCKPOOIACHOTO MHCTPYMEHTA B MOMEILIEHUH 32
AHAJIM3NUPYEMBIN NTEPUOJ BPEMEHH HE MPOBOJIMIINC.

BrruucnsieMm BeposSITHOCTH TOSBIGHHS B TOMEIIEHWH pa3psga arMochepHoro
JJIEKTPUYECTBA.

Ilomemenue pacnonomeﬁo B MECTHOCTH C nponoanTeanocmo TPO30BOM
neaTeIpbHoCTH 50 c><r0)1 MOATOMY n=6 KM 2><r011 . OTcroga, B COOTBETCTBHH C
bopMmyioii (5) npuiioKeHus 3 YHUCJIO YAAPOB MOJIHUM B 3[JaHUE PABHO

Ny = (LHE6H)S+6H) w107 =34-107

Torma BeposITHOCTB MPSIMOTO yIapa MOJIHUU OYJeT paBHA

0. () =1-gwe =34.107

BbluncnsieM BEpOSITHOCTh OTKa3a HCIPaBHOW MOJHME3alIUThl THNAa b 31aHus
KOMIIpECCOPHOii 1o hopmyiie (52) npuitoxkeHus 3

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Qﬂ(ﬁlj =1- ;135: 1-085=5 '10_2.

Taxum 06p830M, BCPOATHOCTD IMOPAKCHUA 30aHUA MOJIHHEH paBHa

Qz'(cl:l = QIII:‘EI:IQJII:Z;} = 1,? ' 1[:]_3,

HO)KapHO-TeXHI/I'-IeCKI/IM 06C.]'IG)IOBaHI/IeM YCTAHOBJICHO, YTO 3alIMTHOC 3a3€MJICHHUC,
HMCEIOIIECCA B 3JaHNHU, HAXOAUTCA B UCIIPABHOM COCTOSIHHUH, IIOOTOMY

Torna

0 (TH) = Q,0)=17-107

YuurtsiBas napaMeTpbl MOJIHUU MOJIYUYUM

Otkyna
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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O H31TCY =0 (TH ) + 0 (TH ] (B))

=(17-107 +58:107:1=7510"

Takum 06pa30M, BCPOATHOCTL B3phbIBa BTHHGHOBOSI[yMHOﬁ cMecu B o0BeMe
INOMCIICHUA GYILCT paBHa:

Q(BO) =0, (TCI0 (M3 TCY=36.107.75.107 =2.7.107

Paccuntaem BepoOATHOCTh BO3HMKHOBEHHS MOKapa B MOMEIIECHUU KOMHpeCCOpHOI/I
HaGmonenne 3a 00BEKTOM TMO3BOJHIO YCTAaHOBHUTH, YTO HpPUMEpPHO 255 yxrox”! B
MOMEIIEHUU KOMIIPECCOPHOM, B HapylIeHWE TpPaBUI TOXKApHOH OE30MacHOCTH,
XpaHWINCh Pa3HOOOpa3HbIe TOpIOYMEe MaTepuaibl (BETOIIb, AEPEBSIHHbIE KOHCTPYKIIHMH,
JPeBECHbIE OTXOAbI U T.N.), HE TMPEAYCMOTPEHHBbIE TEXHOJIOTUYECKUM PEriiaMeHTOM.
[ToaTOMy BEpOSITHOCTh MOSBICHUS B IOMEIICHUH FOPIOYUX BEIIECTB paBHA

I'E FE,) T.= 125560 =2,6107%
0x(TB7) = O Z s

Otky/a BEpOsSTHOCTh 00pa30BaHMs B [IEXe M0XKAPOOIIACHOH Cpe/Ibl paBHA

UrlTC ) = Qp(TE U OK) = 2.6 102

N3 3aduKkcHpOBaHHBIX TEIUIOBBIX MCTOYHHUKOB, KOTOPBIE MOTYT IOSIBUTHCS B IIEXe,
HMCTOYHUKOM 3)KUTAHUsS JUISI TBEPABIX TOPIOYMX BEIIECTB SBISETCA TOJBKO OTKPBITHIM
OTOHB ¥ Pa3psIbl ATMOCHEPHOTO IMEKTprudecTBa. [109TOMY BEpOSATHOCTh BO3HUKHOBEHHS
B OT/CJICHUH KOMIIPECCHUH TOXKapa paBHA

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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O(II0) = Q(TC )0, (H3ITC) = 2610725107 =19 107

Taxum 06p8,30M, BCPOATHOCTDL TOI'O, UTO B OTACJICHUU KOMIIPECCUHU HpOI/I3OI>'II[€T B3PbIB
1100 B caMOM KOMIIpECCOpE, 1100 B 00bEME nexa COCTaBUT 3HAUYCHUC

OBy =1-[1-0, (BT 1- Q30| =1-(1- 28107 x

(1-27.107y=27.107

BeposiTHOCTB TOTO, UTO B KOMIIPECCOPHON BO3HUKHET OKap UJIU B3pbIB, paBHA:

O Munu B3) = Q(BIM+0(IT0) =27 107 #1910 = 19107
1.3. 3akawuenue

BepossiTHOCT BO3HMKHOBEHUSI B KOMIIPECCOPHOU B3pbIBa paBHA 2,7><10'7 B TOJl, YTO
COOTBETCTBYET OJIHOMY B3phIBY B roJl B 3703704 aHanoru4HbIX 34aHUSAX, & BEPOSITHOCTD
BO3HUKHOBEHHUS B HEM WJIM B3pbIBA, WJIU MOXkKapa paBHA 1,9><10'4 B T'OJ, T.€. OJIMH TMOXKap
WJIU B3PBIB B TOJ1 B 5263 aHAJIOTMYHBIX OMEIIEHHUSX.

2. Paccuutarh BepOSAITHOCTh BOSHMKHOBEHHs Mo:kapa B pe3epByape PBC 20000
HIIC «Toproam»

2.1. lannble nis pacueTa

B kagectBe moxapoomacHOro 00beKTa B3AT pe3epByap ¢ HedThio o0semom 20000 M.
Pacuer BeneTcs s HOpMANIBHOM SKCIUTyaTallud TEXHUYECKU UCTIPABHOTO pe3epByapa.

Cpenuss pabouas temneparypa Heptu 7=311 K. HuwkHuit 1 BepxHuii TemnepaTypHble
npenensl BocruiaMeHeHUus: HehTH paBHBL: Tunp=249 K, Tsne=265 K. KomuuectBo
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oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 125
COMacoaaHWA W pazpellieHns — uslugl.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

000poTOB pe3epByapa B ron [los=24 ron'l. Bpems cyiiecTBoBaHMsS TOPIOYEN Cpenbl B
pe3epByape Impu OTKauKe 3a OJUH 000pOT pe3epByapa tork=10 4 (MCKiIIOUask JUINTENbHBINR
npocroit). Paguyc pesepsyapa PBC=2000 R=22,81 m. Bricora pesepByapa Hp==11,9 m.
Yucno ynapoB MOJIHUN 1n=6 KM'2X1“0;['1. Ha pe3epByape nmeercs mosHue3ammra tuna b,
no3tomy bg=0,95.

Yucmo MCKpOONAacHBIX OIEpalui NpU PYyYHOM HM3MEpeHMH ypoBHsA N3 y=1100 rox .
BepositHocTh miTHIA (CKOpOCTh BeTpa ufl MXC'I), Qu (u£1)=0,12. Yucno BrItOUECHUN
ANEKTPO3aqBUKEK N»5=40xrox™. Ynucio HCKpPOOIIACHBIX OIe€pa LMK NpU NPOBENECHUU
Texo0cayKuBaHus pezepByapa NT.0=24 roz['l. HwxHuii 1 BEpXHUN KOHLEHTPALMOHHbIE
npenensl BocruiaMeHeHus: He(TaHbIX mapoB Cy x.n.s=0,02 % (1o 06bemy), Cu.x.n.s=0,1 %
(mo o6wemy). IIpomsBonuTenbHOCTH, onepauuu HamoigHeHus g=0,56 mxc!. PaGouas
KOHIIeHTpanusi mapoB B pesepByape (C=0,4 % (mo ob6wvemy). IIpomomkuTenbHOCTH
BbIOpOca OoraToit cmecu Tor==5 .

2.2. Pacuer

Tak kak Ha HeTenpoBoaax cpeHss pabouast TeMIepaTypa KUAKOCTH (HedTn)

T Brime CpeIHEMECSIUHOM TeMIepaTypbl BO3yXa, TO 3a PACUYETHYIO TeMIepaTypy
MOBEPXHOCTHOTO cIosi He(pTU MPUHUMaeM

T

N3 ycnoBus 3aga4u BUJIHO, YTO

T>TB,K.H,B, MO3TOMY TPH HEMOJBMXKHOM YypOBHE HEPTH BEPOSTHOCTH 0Opa3oBaHUS
roproYell CMeCH BHYTPH pe3epByapa paBHa HYIIO QBH (I'C)=0, a pu oTKauke HEPTH
paBHa

T _ 24010

H -
o (IC) = 2 _om =2,74107
T 0
¥
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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Takum 00pa3oM BepOSTHOCTh OOpa3oBaHMs TOpIOYEH cpeibl BHYTPHU pe3epByapa B
TedeHue roja OyneT paBHa

2
2x(C) =1-[ [1I-@(rO)l= g5 0y + 05" (I =2,7410°

iml

Borurcnum 4ncio nomagaHuu MOJIHHUH B pe3epByap To hopmyiie (51) npunoxenus 3

Ny = QRHEH Y IL10° = (2228146 1196107 =5 2107

Torma BepoATHOCTH MNPSMOIO yJaapa MOJHHMM B pe3epByap B TEYEHUE TIOJa,
BBIYMCIIEHHAS 10 hopmyiie (49) npuitoxkeHus 3, paBHa

0,(ty) = 1-gum =1-g30 79107

Brruncioum BCPOATHOCTL OTKAa3a MOJIHHUE3AIIUTHI B TCYHCHHUEC TOJa IMPU HCHPABHOCTHU
MOJTHHEOTBOIa 110 hopMyJie (52) MpuIIoKeHHs 3.

0xlt)=(1- B =1-095=510""

Takum 00pa3oM, BEpOATHOCTh MOPAXKEHUs MOJHHMEH pe3epByapa, B COOTBETCTBHUHU C
bopmyoit (48) npuiioskeHus 3, paBHa

Co(C) = Go ) 05(8) = 5107 7.9- 107 = 39107
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O6CJ'ICI[OBaHI/ICM YCTAHOBJICHO, YTO UMCIOIICCCA Ha PE3CPBYyapeC 3allIUTHOC 3a3CMIICHUC
Haxo4UuTCdad B HCIIPABHOM COCTOSIHHUH, IIOOTOMY BCPOATHOCTH BTOPHUYHOI'O BO3ACHUCTBUSI
MOJIHHMHU Ha pE3€pBYyap U 3aHOCA B HCTO BLICOKOI'O MOTCHIHMAJIA paBHA HYJIHO

Gp(Cy)=0 u G(C;)=0.

[NosiBneHre (HPUKIIMOHHBIX UCKP B Pe3epByape BO3MOXKHO TOJBKO INPH MPOBEIACHUHU
WCKPOOIIACHBIX PYYHBIX OMNEpaIdii MpU MU3MEPEHHH YPOBHS M oTOOpe mpob. [Tosromy
BeposATHOCTb Op(TH3) B cooTBeTCTBHU ¢ popMmynamu (49 u 55) npunoxenus 3 paBHa

05(TH;) = 05 (AQ(OM) = (1= ™) 152:107 =

(1-g71y. 1524107 =152 107

B oroit dopmyne Q(OIl) = 1,52X10'3 - BEPOSATHOCTh OWIMOKK oOmepaTopa,
BBIITOJHAOIICTO OTICpaln USMEPCHHUA YPOBHA.

Takum 00pa3om, BEpOSTHOCTh MOSABICHHS B pe3epByape Kakoro-iubo TErIOBOTO
HMCTOYHHMKA B COOTBETCTBUU C IPHIIOKEHUEM 3 paBHA

O (TH) = 0, (Téy) + 0, (TH;) = 5.4°107.

[lonaras, 4To HEprus U BpeMs CyIIECTBOBAHHUS 3TUX MCTOYHMKOB JOCTATOUYHBI JJIS
BOCIIaMEHEHHs roproueii cpensl, T.e. Op(B) = 1 u3 npunoxenus 3 noayuum QOp (MU3/I'C)
= 5,4x107.

Torna BepoSITHOCTH BO3HHMKHOBEHMSI IOXapa BHYTPU pe3epByapa B COOTBETCTBUU C
dopmyoit (38) npuiioskeHus 3, paBHa

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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O,(IIP) = QL H3ITCV, (TCY = 54107 274 107 = 15107

W3 ycnoBus 3aauu cieyeT, 4To pabouast KOHLIEHTpALUs [IapoB B pe3epByape BHIIIE
BEPXHET0 KOHIICHTPALIMOHHOIO IIpeJesia BOCIUIAMEHEHMs, T.e. B pe3epByape IpHU
HETIO/IBI)KHOM cJI0€ He()TH HaXOAMTCs Heroprouas cpena. IIpu HamomHeHuH pesepByapa
HE(THIO B €0 OKPECTHOCTH 00pa3yeTcs roproyasi Cpejia, BEpoITHOCTb BBIOpOCa KOTOPOI
MO>KHO BBIYUCIIUTB 1O (hopmyiie (42) npunoxeHus 3

K ! ,
QGP(EFC:I = 1wt poe — 1-24+5

=137-107
T, 2760

Bo Bpems Tuxoil moroabl (CKOpPOCTh BeTpa MeHblIe 1 MXC'I) OKOJIO pe3epByapa
o0pasyeTcs B3phIBOOINIACHAS 30HA, BEPOSTHOCTH MOSIBIIEHUS] KOTOPOU paBHA

0, (TC) =0, (BT 0l <1 =137-107%012=16107
o o I

JlnameTp 3Toi B3pHIBOOMIACHOM 30HBI paBEeH

0,86 (LB
g Cp -
. 17d
HETR F

D=2R+10 H,

=2-22,31+m-119[ 05604 ]

002119

OHpe)IeJ'II/IM YHUCIIO YAapOB MOJIHUH BO B3PLIBOOIIACHYIO 30HY

P =D +6(H, + )] 0 107 =[59+6(119+5F 6:10° 15107

Torna BEpOSATHOCTB NMPSMOIO yAapa MOJIHMM B IAHHYIO 30HY PaBHA

Pasmewerue peknami

4 e gokymenTax: 129
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0, () =1-e 8 2 1= M 214 107

-2
Tax kak BepOATHOCTH OTKa3a MojHHe3amuThl Op(f1) = 5%10™°, TO BEpOATHOCTH
MOpaKEHHsI MOJTHUEW B3PbIBOOMIACHOW 30HBI paBHA

a3y = Qalt)0g5 ) =5 10°14:10" =710"
Orkyna O 5(TH1)=7x107>.

BeposiTHOCTB MOsIBIEHUS OKOJIO pe3epByapa (PpUKIMOHHBIX UCKP paBHA

0,1 (TH,) = Q(OINQ 4, (A) = 1,52 1071 - g Wev-Traln J =152 10'3[1 - g I = 55107

Hapsny ¢ GpUKIMOHHBIMM HMCKpaMH B OKPECTHOCTSAX pe3epByapa BO3MOXKHO
MOSIBIICHHE  JJIEKTPUUECKMX  MCKP  3aMBIKaHHMS W Pa3MBIKaHUS ~ KOHTAKTOB
AJIEKTPO3aJBIKEK. Y UUTHIBASI COOTBETCTBHE MOTIOJIHEHHSI SIEKTPO3aIBUKEK KATETOPUU U
TpymIe B3pBIBOOMACHOH CMECH, BEpPOSTHOCTh TOSBICHHUS JJIEKTPHUECKUX HCKP
BBIYUCIIUM TI0 popmynaM (49 u 54) npusnoxenus 3.

05 3(TH,) = 0 5le) = 1078 (1= ™y = 107 (1 - 2™y = 107

Takum 06p330M, BCPOATHOCTDH MOABJICHUA OKOJIO PE3CpBYyapa KaKkor 0-IH00 TEIJIOBOTO
HCTOYHHKA B COOTBETCTBHUH C MPUIOKEHUEM 3 COCTABUT 3HAUCHHE
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(a3 (TH) = O s (TH)) + 0 s (TH ) + 0 5(TH) =T 107 +1:107

+152107 =35107

[Tonaras, 4To SHEprusi U BpeMs CYIIECTBOBAHHUS 3TUX HUCTOYHHKOB JOCTATOYHBI JJIS
3aKHUTaHUs TOproYel cpeabl, u3 Gopmyibl (49) npunokerus 3 momxyuum mpu Op=1

0,5 (#31TC)=85107

Torma BeposATHOCTH BO3HMKHOBEHHS B3pbIBA B OKPECTHOCTSX pe3epByapa B
COOTBETCTBUH ¢ hopmynoi (39) mpuoxkeHus 3 paBHa

0 (BP) = 0o, (TCVG,  (H3ITC) = 14107

Otkyza BepOsSITHOCTh BO3HUKHOBEHUS B 30HE pe3epByapa 00 moxapa, 1100 B3pbIBa
COCTaBUT 3HAYCHUE

((TTBR =1-[1- QTP 1- 0u(BP)| = Q,(TTP + 0(BR = 29107

2.3. 3aknoyeHue

BeposTHOCT, BOZHMKHOBEHHs B 30HE pe3epByapa I0)Kapa WM B3pbIBAa COCTABIISAET
2,0X10"4, 4YTO COOTBETCTBYET OJHOMY II0Kapy WM B3pbIBY B T'OJ B MaccuBe u3 3448
pe3epByapoB, pabOTAIOUINX B YCIOBHUSX, AHAJTOTMYHBIX PACUETHOMY.

3. Omnpenenuth BeposTHOCTH BozaeiictBus O®Il Ha mrogeil npu moxape B
IIPOEKTUPYEMON  15-3TaKHOM TOCTHMHMIIE TIPU Ppa3IUMYHBIX BapHaHTaX CHUCTEMBI
IIPOTUBOIIOKAPHOU 3aILUTHI.

3.1. lanHbIEe 1u1d pacyeTa
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B 3panuu npennosaraercs yCTpONCTBO BEHTHIIALIMOHHOW CHCTEMBI IPOTHBOJBIMHOMN
sanmtel (IT13) ¢ BeposTHOCThIO 3ddexTHBHOrO cpabdbarbiBanus R1=0,95 u cuctemsl
onoemeHus droaei o noxape (OJIII) ¢ BeposTHOCTBIO 3(pPeKTUBHOrO cpabaTbIBaHUA
R>=0,95. IIpotomkuUTeNbHOCTD MPEeObIBAHUS OTJCIBHOTO YeJIOBEKa B 00BEKTE B CPEAHEM
18 uxcyT " He3aBUCHUMO OT BpeMeHH roaa. Cratuctudeckasi BEpOSITHOCTh BOSHUKHOBEHUS
Mokapa B aHAJIOTUYHBIX 00BEKTAaX B IOfl paBHa 4% 104, B xauectse pacueTHOM CUTyaluu
IIPUHMMAEM Clly4ail BO3HUKHOBEHHUS IIOKapa Ha IE€PBOM OJTaxe. OITax 3JaHus
paccmarpuBaeM Kak ofHO nomemeHue. [lupuna mnostaxkHoro kopuaopa 1,5 M,
paccrosiHHe OT HauOoJiee yNaJeHHOro MOMEINEHHUs 3Taka JO BBIXOJAa B JIECTHUYHYIO
kietky 40 M, yepe3 oAMH BBIXOX 3BaKyupyroTcs 50 uenosek, mupuHa Beixoaa 1,21 m.
HOpM:;a'.TI/IBHyIO BepoaTHOCTh Oy MprHUMaeM paBHOM 1x10™°, BeposATHOCTH Pyp, PaBHOM
1x107.

3.2. Pacyert

OneHKy ypoBHs 0€30MaCHOCTH OIpeaesisieM A JIIoeH, Haxoasmmxcs Ha 15-M aTaxe
TOCTHHUIIBI (HanboJiee yAaJIeHHOM OT BBIX0/1a B O€30IMacCHYI0 30HY) MPU HAJTMYUU CHCTEM
I[MA3 u OJII. Tak kak 31aHue 00OpYIOBaHO BEHTWIALMOHHOM cuctemoil I1/13, ero
JIECTHUYHBIE KJIETKM CUMTAEM HE3abIMIsEMbIMU. BeposTHOcTh (Jp BBIUMCIAEM IIO
dopmyie (33) npunoxenus 2

05 = 0,0004{1-(1-(1-0,95)(1-0,95)) =1-10°

y‘II/ITBIBaH, qTo OTI[GJ'IBHHﬁ YCJIIOBCK HaXOJUTCA B I'OCTHHUIIC 18 9, TO BCPOATHOCTDH
CT0 NPpUCYTCTBUA B 3JaHUU IIPH ITOKAPE IIPUHUMACM paBHOﬁ OTHOIICHHUIO

B 073

24 . C y4eTOM 5TOro OKOHYATENbHO 3HaueHHe Oyjer pasHo 0,75%10°, uro
mensmie Oy, Yciosue Gopmynnl  (2) TPUIONKEHHS 2 BBITIONHAETCS, TOPTOMY
0e30MacHOCTh JIIOJIE B 3JaHUM Ha clydyail BO3HHMKHOBEHHUS IOKapa oOecreueHa.
PaccmoTpuM  BapuaHT KOMIOHOBKM TPOTHBOMOXKAPHOW  3amIUThl  0€3  CHUCTEMBI
onoBemenusi. [Ipu >ToM BpeMs OJIOKMPOBaHHS HIBaKyallMOHHBIX IMyTeH tgy Ha JTaxke
nmo)kapa MPUHUMAeM PaBHBIM | MHUH B COOTBETCTBHH C TPEOOBAHHMSAMHU CTPOHUTEIBHBIX
HOPM M IIpaBUJI IIPOEKTUPOBAHUS 3IaHUU M COOpYKEHMI. PacdeTHOe Bpems 3BaKyaluu
Ip, ONIPENECIIEHHOE B COOTBETCTBUM C TEMU K€ HOpMamMu, paBHO 0,47 mun. Bpems nHayana
ABAaKyalHH ty.», MPUHUMAEM PABHBIM 2 MUH. BeposSTHOCTH 3Bakyauuu P, p I dTaxa
nos>kapa BeIYUCsieM 1o Gopmyie (5) npuiokeHus 2.
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Pyy= # = 0,263

BepositHocTs QO BeIunCHsIEM TI0 popMyie (3) mpuokeHus 2.

0, = 0,0004{1- (1-(1-0,265(1-0,001)}1- 0,95 = 146107,

[Mockonsky Qp>Q"s, To ycnoBue O6e30macHOCTH Ui Jrofel mo (opmyne (2)
NPWIOKEHNsT 2 Ha JTaKe IMoKapa HE OTBedaeT TpeOyeMomy, - H, CIeJO0BaTEIbHO, B
paccMaTpuBacMOM 00BEKTE HE BBIIOIHIETCI IIpHU OTCYTCTBUH CUCTEMBI OITIOBCIICHU .

4. OnpenenuTh KaTETOPHUIO M KJIACC B3PHIBOOTIACHOW 30HBI MOMEIIEHUS, B KOTOPOM
pa3MeniaeTcs TeXHOJIOTMUECKUA MPOLECC C UCIIOIb30BAHUEM alleTOHA.

4.1. lanHble ans pacyeTa

ALETOH HaXOJUTCS B amnmapare ¢ MaKCUMaJIbHBIM 00BEMOM 3aNOJHEHUS Vay, PaBHBIM
0,07 M , I B LEHTpE NOMEIIECHHs HaJa ypoBHEM mojna. /[nuHa L1 HamopHOro u
obOBogsiiero TpyoompoBooB aguamerpom d 0,05. M paBHa cooTBeTcTBeHHO 3 U 10 M.
[IpousBogurensHOCTh g Hacoca 0,01 MXMHH . OTKITIOUeHHe HAacoca aBTOMATHUECKOE.
O6bem Vi momemennst cocTasaser 10000 (48%24%8,7). OCHOBHbBIE CTPOUTENIbHbIE
KOHCTPYKLIUHU 3[JaHUS jKeJIe300€TOHHbIE, U MPeIeIbHO JOMYyCTUMbIN MPUPOCT AaBIICHUS

LF

B0 nnst mux cocrasmster 25 kIla. KpatHoeTs A aBapuiiHoil BenTHmsiun pasHa 10 1.

CKOpoCTh BO3AYIIHOTO MOTOKA M B TIOMEIIEHUH NP padoTe aBapUitHON BEHTHIIALIUU
paBHa 1,0 mxc ! TemmepaTypa aneToHa paBHa TeMIIEpaType BO3ayxa U cocTaisieT 293
K. ImoTHOCTH 1 anerona 792 KIXM ™.

4.2. Pacuer

O0mnem aneToHa M3, BBIILIE/IIETO U3 TPYOOIpPOBOJIOB, COCTABIISIET

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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a , 2
Ve = qr+%ﬁl =001 2 +w 13=10,048,

raet - BpEMs aBTOMATUYCCKOTO OTKIIIOYCHHA HACOCA, paBHOC 2 MHUH.

O0beM MOCTYNMUBIIIETO aAlETOHA, M , B IOMEIICHIE

V=V +V,p= 0,046 +007= 0116
[Inomane pa3nuBa aleToHa NpUHUMaeM paBHOU 116 M.

Cxopoctb ucnapenust (Wycn), KrXc'IXM, paBHa

Wye = 10°10°77.,/58 08 24,54 = 144107

Macca napos anetoHa (Mp), Kr, 00pa3yrommxcs Ipy aBapuitHOM pa3liiBe paBHa

My=144-107 1163600 = 601,3,

CrnenoBaTenbHO, NPUHMMAEM, 4YTO BECh pA3IMBUIMICSA aleTOH, KI, 3a BpeMs
aBapuifHO# cutyanuu, pasHoe 3600 c, ucaputcsi B 00beM MOMEIEHus, T.€.

mp = 0116792 =519,

CrexnomeTrpuyeckasi KOHIICHTpALKs TapoB aleToHa rnpu b=4 paBHa
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100
O =———— =481 (10 obvery).
T 144844 ': )

KOHHCHTpaHI/IH HACbIIICHHLIX ITApOB IIOJIYy4YacTCs paBHOfI

' =100 % = 24,22 (no obwery).

Otnomenne Cu/(1,9%Cer)>1, cnenoBarensno, npuaumaem Z=0,3.

CB0OOOHBIN 00BEM ITOMENICHHS, Mo

Vg = 0810000 = 8000,

Bpewms ncnapenus, 4, COCTaBUT

T=w=55ﬂl=ﬂ,153
144116 _

Koadduunent nomyyaercs paBHbIM

K=10.0153+1=253

MaxkcumManbHO BO3MOXKHAs Macca allCTOHA, KT

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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_ 25491 8000° 2414 2,53
a00-100-0.3

. = 2498,

ITockonbky mn(91,9 kr)<mmax(249,8 kr), To mOMEIIeHHWE B IIEJIOM OTHOCHUTCS K
HEB3PBIBOII0KAPOOITACHBIM.

Paccrositnust Xuxnmp, Yuxnmp U Zuxmp COCTABISIIOT NPU YPOBHE 3HAYUMOCTH
-2
0=5x10

05
550 1,27-2.5%
Kpgegne=Ygppp = 11855 48[ In ] =785,

3800 291

0.5
7 rns =D,3536-8,?[ 250 LE?'E:’Q] =042,

3600 251

rac

21,%-100
2,53 24,22 24148000

C, = 24,22[ ] =259 (n0 cbvarg).

4.3, 3aknoyeHue

Takum o00pazoMm, B3pbIBOOE30OMACHBIE PACCTOSHUS COCTABJISIOT COOTBETCTBEHHO
R6>7,85 M u Zg>3 M.

BspsiBoonacHas 30Ha ¢ paszmepamu Rg£7,85 M u Zg£3 M oTHocuTes K Kiaccy B-la.
CxeMaTHyuecku B3pbIBOONACHAs 30Ha H300paXkeHa Ha uepT. 9.
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1- NnoOMeEIICHHUE, 2- anmapar; 3- B3PbIBOONIACHAs 30HA

Yepr. 9

5. OnpenenuTh KaTeropuio IPOU3BOICTBA, B KOTOPOM HAXOAMUTCS YIaCTOK 00pabOTKH
3€pHa U LMKJIOH JUIsl OIIPEIEICHUs] 36pHOBOM MbUIN B CUCTEME BEHTUIISILIUH.

5.1. lanHble iig pacyera

Macca 3epHOBOM TbUIM, CKAIUIMBAIOUIEHCS B LUKJIOHE My, cocTaiser 20000 r.
[Ipon3BOaUTENBHOCTh LMKIOHA ¢ 1O mbulM coctaBiser 100 rXMuH . Bpemsa t
ABTOMATUYECKOTO OTKJIFOYCHUS IMKIOHA He Oonee 2 wmuH. CBOOOIHBIA 00BEM
nomenieHust Vep, pasen 10000 Mo, OCTATBHBIE ucxonHble maHHble: mx=500 r; b1=1;
n=14; Ky=0,6; Ky=1; Ky 5=1; 0=16700 kJlxcxxr '; To=300 K; Cp=1,0 kJlaxkr '; To=300
K; Cp=1,0 kJlxxkr | ; rg=1,29 krxm™>; Pron=25 kIla; Po=101 ITa; Z=1,0.

5.2. Pacuert

Macca OTI0KHMBIIEHCS MBI K MOMEHTY OY€PETHON YOOPKH T, COCTaBUT

500 [1,.4.120- 0,6y"

Haomg = m 41 |:|,6 lz = 3146,

PacuerHast mMacca mbUIM, T, Y4acTBYIOIIEH B 0Opa30oBaHUHM B3pPHIBOOMACHOW CMecH,
paBHa

My =My Ky tlmy+ar)Ky=23346

MaxkcumanbHO BO3MOJXHYI0 MaccCy l"OpIO‘ICﬁ IObIINW, KI', BBIYUCJIACM I10 (I)OpMy.]'Ie
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B Ty o g Ve

- =574
- P07

5.3. 3akn4ecHUE

3HayeHHe mp HC NPCBBIMACT Mmax, CICAOBATCIBHO, INOMCIICHHC HC OTHOCHUTCA K
B3PBIBOIIOKAPOOIIACHBIM.

6. PaccuutaTh  BEpOSTHOCTH  BO3HHMKHOBEHHS  MOXapa OT  €MKOCTHOTO
nyckoperynupytomero amnmapata (ITPA) mns mromuHectieHTHBIX Jlamn Ha W=40 Bt u
U=220 B.

6.1. JlarHbIe U1 pacyeTa MpUBEACHBI B Ta0I. 13.

B pe3ynbrarte ucnbITaHUM MONTY4YeHO:

Ta0Onuuma 13
Temmeparypa 000JI09KH B HaOOJIEe HATPETOM MECTE IIPH paboTe B aHOMAITBHBIX pekuMax, K
ITapameTp JmurensHbIit Pexum c JmuTenbHBIN MyCKOBOM peXUM C
MMyCKOBOW PEXUM KOPOTKO3aMKHYThIM KOPOTKO3aMKHYTBHIM KOHAEHCATOPOM
KOH/JIEHCaTOPOM
T 375 380 430
S 6,80 5,16 7,38
6.2. Pacuer

Pacuer Bo3HukHOBeHus noxapa ot IIPA Benem no npunoxenuto S5, [IPA saBnsgercs
COCTABHOM YaCThIO M3ACIHUS ¢ HAIMYUEM BOKDPYI HEro I'OPrYEro Marepuana (KOMIAyHI,
KJIEMMHasl KOJOJKa); mpousBeaenre BepostHocter Q/IP)xQO(H3) o06o3HauuM uepes
O(aj); Torna u3 NpUI0KECHU 5 MOKHO 3aII1caTh

3
Qg =8| 2 QM) (D) |
il
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rae (Ja - HOPMATHBHAs BEPOSITHOCTh BO3HUKHOBEHMS IOXapa IpPH BOCIUIAMEHEHUU
anmnapara, paBHast 10'6;

(O(B) - BEpOSITHOCTh BOCIUIAMEHEHUS ammapaTa WM BeIOpOCa U3 HEro IJIaMeHH MpH
Temneparype noBepxnoct [IPA (B Hanbosee HarpeTom Mecte), paBHON WU
MPEBBIIAIONIEH KPUTHUECKYIO;

O(ai) - BeposTHOCTH pabOTHI anmnapaTa B i-M (II0’KapOONacHOM) PEKUME;

Qi(Ti) - BepOSITHOCTh JOCTHXEHHS MOBEPXHOCTHIO ammapara (B Haubojee Harperom
MeCTe) KpUTHUYECKOW (IT0’KapOOIacHOM) TeMIlepaTyphl, KOTOopass paBHa
TEMIIepaType  BOCIUIAMEHEHHUS  (CaMOBOCIUIAMEHEHMS)  H3O0JIALUOHHOTO
MaTepHana;

k - 4YuCNO TMOXAapOOTACHBIX AHOMAIIBHBIX PEXHUMOB pPAa0OOTHI, XapaKTepHOE IS
KOHKpeTHOro ucnoiHenus [1PA.

I[J'ISI OLICHKH noxcapHoﬁ OIMACHOCTHU IMPOBOAUM HCIBITAHUC HAa JCCATU o6pa3uax IIPA.
3a TCMIICPATypy B HanOosee HarpeTtoMm MECTC NMPUHHUMACM CPCIHCC apI/I(I)MeTI/I‘leCKOC
SHAYCHUC TCMIICPATYpP B UCIIBITAHUAX

1n
27
J=1 .

T =
%10

Z[OHOJ'IHI/ITGJ'IBHO OIIpEACIIACT CPCAHCE KBAAPATUICCKOC OTKIIOHCHHUC

BepositaocTs (Q(77)) Bbraucisiem no dhopmyiie (156) npunoxxeHus 5

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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rac Qi - 663pa3MepHBII71 napameTp, 3HAYCHHUEC KOTOPOIo BBI6I/IpaCTC}I 10 TaOJIUYHBIM
JAaHHBIM, B 3aBUCHUMOCTH OT 6e3pa3MepHor0 ImapaMeTpa aj, B paCupeCaciICHun CTLIO,Z[CHTa.

Brruncnsiem (ai) mo popmyiie

—

1

Vﬁ@x ~ Ti:r?:"

&

rae Tk - KpuTHUecKas TeMIeparypa.

3nauenue (7Tx) npumeHuTebHO 11t [IPA BbUmcisem mo hopmyse

10
D (T + Ty
gy —
& 20

rae Tpj, Tsj - TemmepaTypa ; j-ro ammapara (B HauOoOJee HAarpeToM MeECTE),
COOTBETCTBEHHO, MPH TIOSBJICHUU TIEPBOTO JbIMAa W TPH «BBIXOAE» almapara U3 CTPOS
(mpekpalieHuy ToKa B LIETIH).

3nauenue QJ(B) BeruuciseM o gopmydae (155) npunoxenus 5 npu n=10.

3HaueHue KpuTHueckor temmepatypsl (7x) coctaBmiio 442,1 K, npu sTom u3 necatu
HCIBITYEMBIX allapaToB y IByX OblI 3adukcupoBaH BeIOpoc miamenu (m=1 Q(B)=0,36).

PesynbTatsl pacuera ykazansl B Ta01. 14.

TaOnuma 14
JlmuTenbHbIi Pexum ¢ . .
. JUTenpHbINA MyCKOBOU PEKUM C
ITapameTp| myckoBOM pexum KOPOTKO3aMKHYTHIM .
. . KOPOTKO3aMKHYTHIM KOHIEHCATOpOM (i=3)

(=1 KOH/IeHCATOpOM (i=2)

0,06 0,1 0,006

30,9 37,8 4,967
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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1 1 0,99967

0 0 0,00033

6.3. 3akyiOUYeHUE
Takum 00pa3om, pacueTHasi BEpOSTHOCTh BO3HHUKHOBEHHUS Tokapa oT [IPA paBHa

Q=1 (O,O6><0+O,1><0+0,OO6><0,OOO33)><0,36=7,1><10'7, YTO MCHBIIIE 1><10'6,. t.e. [IPA
moXkapoOe30maceH.

INPUJIOKEHUE 7
CnpaBouHoe

TPEBOBAHUSA TOKAPHOH
BE3OITACHOCTH 11O
COBMECTHOMY XPAHEHHIO
BEHIECTB U MATEPUAJIOB

TpeboBanus mpenHa3HAyalOTCS AL BCEX MPENNPHUITHIA, OpraHu3aluii U OOBEKTOB
HE3aBHCHMO OT UX BEJOMCTBEHHOH MOJAYMHEHHOCTH, UMEIOLIUX CKJIaabl WM 0a3bl AJs
XpaHEeHUs BEIIECTB U MaTEpUasoB.

TpeboBanusi He pacnpOCTPAHSIOTCS Ha B3phIBUATHIE U PAJMOAKTUBHBIC BEIECTBA U
MaTepuasbl, KOTOPbIE JOKHBI XPAHUTHCA U TIEPEBO3UTHCS O CIIEHUATBHBIM MPaBUIIaM.

BenomcTBeHHbIE JOKYMEHTBI, PETJIAMEHTUPYIOLIUE TMOXKApHYI0 O€30MacHOCTh MpHU
XpaHEHUU BEIIECTB M MAaTepUasoB, JOKHbI OBITh NPUBEIEHBI B COOTBETCTBHM C
HacToamumu TpeboBaHUsAMHU.

1. OBIIME ITOJIOXKEHUSA

1.1. BOo3MOXXHOCTE COBMECTHOI'O XpaHC€HWA BCIICCTB U MaTCpHUAIOB OIPCACIACTCA Ha
OCHOBAHMH KOJIMYECTBCHHOI'O y4f€Ta roxasarejieit HO)KEIpHOﬁ OIIaCHOCTH, TOKCUYHOCTH,
XHUMHYECKOU AKTUBHOCTH, a TaAKXKC OAHOPOJHOCTH CPECACTB IOXKAPOTYIICHH.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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1.2. B 3aBUCHMOCTH OT COYCTaHHS CBOfICTB, NEpCUUCIICHHBIX B II. 11, BCIICCTBA U
MaTepuajibl MOTYT OBITh COBMECTHMBIMU WU HECOBMECTUMBIMHU Apyr ¢ Apyrom Iipu
XpaHCHHUH.

1.3. HecoBMeCTUMBIMU HA3BIBAIOTCS TAKHC BCIICCTBA W MaTCpHAJIbl, KOTOPLIC IIPU
XpaHCHUU COBMCCTHO (663 yucTa 3allluTHBIX CBOICTB Tapbl HIIN yHaKOBKI/I);

YBCIUYUBAIOT IMOXAPHYIO ONACHOCTH KaXIAOI'0 M3 PACCMATPUBACMBIX MATCPUATIOB U
BCIICCTB B OTACIIBHOCTH,

BBI3BIBAIOT JOMMOJHUTCIBHBIC TPYAHOCTH IIPHU TYIICHUHU I1OXKApPa,

ycyryGJ'IHIOT 9KOJIOTUYCCKYIO O6CTaHOBKy IIpu IoxKape (HO CpaBHCHHIO C IIOKapOM
OTACJIbHBIX BCUICCTB U MATCPUAJIOB, B3ATHIX B COOTBCTCTBYIOILICM KOJII/I‘-ICCTBG);

BCTYIAKOT B PCAKIUIO B3aHMOJEHCTBHUS Apyr ¢ Apyrom c¢ O6pa30BaHI/IeM OIIACHBIX
BCIICCTB.

1.4. ITo moTeHIMaIbHON OMACHOCTH BBI3BIBATH MOXKAP, YCUIMBATH ONACHBIE (PAKTOPHI
1okapa, OTpaBIATh cpeay oOuTaHus (BO3ayX, BOXy, MOuBy, (iuopy, dayHy u T.1.),
BO3/ICHCTBOBATh Ha YeJOBEKa 4yepe3 KOXKY, CIU3UCThIe OOOJOYKHU JIbIXaTeJIbHBIX MyTeH
IIyTEM HENOCPEICTBEHHOIO KOHTAKTa WJIM Ha pacCTOSHUU KaK IPU HOPMAJIbHBIX
YCIIOBUSAIX, TaK M IPH MOKape, BEIECTBA U MaTepHaIbl IEIATCSA Ha pa3psIbl:

Oe30macHbIE;
MaJIOOIIACHBIE;
OIIACHEIE;
0Cc0000IacCHbIE.

B 3aBucuMmocTH OT paspsiga BelIeCTBa M MaTepHala Ha3HA4YalOTCs YCIOBUS €ro
xpaHenus (cMm. 1. 1.5-1.9).

1.5. K 0e3omacHbIM OTHOCST HETOpIOYHME BEIIEeCTBA M MaTepHuajbl B HEroprouei
YIaKOBKE, KOTOPHIE B YCIOBUAX IOXapa HE BBIJCISAIOT OMACHBIX (TOPIOYMX, SITOBHUTHIX,
€IKMX) TPOJYKTOB pAa3JIOXKEHUS WM OKUCIEHUS, He O0Opa3yloT B3pBIBUATHIX WM
[10’KapOONACHbIX, IIOBUTHIX, EAKUX, SK30TEPMHUECKUX CMECEH C IPYTUMU BEIIECTBAMHU.

besonacHbple BeliecTBa W MaTepHaibl CIIEAYET XPaHUTh B TIOMEIICHUSX WM Ha
IUIOIIaKaxX JI000ro Tuma (eciau 3TO HE MPOTHBOPEYMT TEXHHYECKHM YCJIOBHSM Ha
BEILIECTBO).
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1.6. K manoomacHbIM OTHOCAT Takue TOPIOYHE MU TPYJHOTOPHOYME BEIECTBA U
MaTepuasbl, KOTOpble HE OTHOCATCS K Oe3zomacHbIM (m. 1.5) W Ha KOTOpbIE HE
pacupoctpassiores Tpebosanns [OCT 19433.

MasoonacHsle BellecTBa pa3IeisaioT Ha CIeIyIOIUe TPYIIbL:
a) *MJIKHE BEILeCTBa ¢ TeMIiepatypoii Becublku 6osee 90 °C;

0) TBepable BelIECTBA M MaTepHajbl, BOCIUIAMEHSIOIIMECS OT ACUCTBHUS Ta30BOMH
ropenku B TedeHue 120 c u 6oinee;

B) BEILIECTBA U MaTepHalIbl, KOTOPbIE B YCIOBHSX CHELUAIBHBIX UCTIBITAHUIN CTIOCOOHBI
caMoHarpeBathcs 70 Temneparypsl Hike 150 °C 3a Bpems 6oiee 24 4 rpu TeMieparype
okpy>xaroei cpensl 140 °C;

F) BCIICCTBA W MATCPUAJIBI, KOTOPLIC IIpU B3aUMOJCUCTBUM C BOJOM BBIICIIAIO
BOCIINIaMCHAIOIIUECA I'a3bl C MTHTCHCUBHOCTBIO MCHEC 0,5 ,Z[M3 Kl"_1 ><‘-I_1;

1) BELIECTBA U MaTEpUaJIbl SIIOBUTBIE CO CPEIHECMEPTENBHOMN 10301 NPU BBEICHUU B
xenyaok 6omee 500 MIXKE ! (ecmu onum xwunkue) win 6onee 2000 Mrxu | (eciiu oHuM
TBEpJble) WU CO CPEAHECMEPTENIbHOW J030M NpU HAHECEHMHM Ha Koxy Ooiee 2500
MI'XKI™ HJIM CO CpeIHeCMepTeNbHON 10301 pu BAbsIxaHuu Ooinee 20 MrXJ:IM'3 ;

€) BelIecTBa U MaTepuaibl cladble elKhe U (UIM) KOPPO3UOHHBIE CO CIEAYIOUTUMHU
MOKa3aTeNIsIMU: BpeMsl KOHTAaKTa, B TEYEHHUE KOTOPOTO BO3HUKAET BUAUMBIM HEKpPO3
KOXXKHOW TKaHW KUBOTHBIX (OenbIX Kpbic) Oonee 24 4, CKOPOCTh KOPPO3WUU CTaTbHON
(C13) u amomuHueBoM (A6) MOBEpXHOCTH MeHee 1 MM B TOJ.

1.7. K MamoomacHbEIM OTHOCSTCS TaK¥Ke HETOpHOYHEC BCHICCTBA U MAaTCPHUAJIBI 10 II. 1.6
B FOpIO‘-ICﬁ YIaKOBKC.

MaoonacHble BELIECTBA U MATEPHUANIbI JTOIYCKAETCS XPAHUTh B IOMEIICHUSAX BCEX
CTETeHel OTHECTOUKOCTH (KpoMme V CTerneHn).

1.8. K onacHbIM OTHOCATCS TOpPIOYME M HETOPIOYME BELIECTBA M MaTepUabl,
o0afaronue CBOMCTBAMH, MPOSIBICHHE KOTOPHIX MOKET HMPUBECTH K B3PBIBY, MOXKapy,
rubenu, TpPaBMUPOBAHHIO, OTPABJICHUIO, OOIYUYEHHUIO, 3a00JI€BaHUIO JIFOJCH U )KUBOTHBIX,
MOBPEXKICHUIO COOPY)KEHUH, TPAaHCIOPTHBIX cpeAcTB. OnacHbele CBOWCTBA MOTYT
IIPOSIBIIATHCS KaK IPU HOPMAJIBHBIX YCIIOBUSX, TaK U IIPU aBapUIHBIX, KaK y BEILECTB B
YUCTOM BUJE, TaK U IPHU B3aUMOJECHCTBUM MX C BEIIECTBAMU M MaTepUaTaMM JPYIHX
kareropuii mo 'OCT 19433.

OmnacHble BemiecTBa W MaTepuanbl HEOOXOAMMO XpaHUTh B ckianax | u Il cremenu
OTHECTOMKOCTH.
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1.9. K ocoboonacHbIM OTHOCSITCSI TaKKeE OMacHbIe (cM. 1. 1.8) BemiecTBa U MaTepuabl,
KOTOpBhIE HECOBMECTHMBI C BEIIECTBAMU M MaTepHalaMU OJHOW ¢ HUMHU KATeTOPUU TI0
I'OCT 19433.

OcoboomacHble BellecTBa W MaTepuaibl HE0OXOAMMO XpaHUTh B ckinagax [ u II
CTENIEHU OTHECTOMKOCTHU IPEUMYILECTBEHHO B OTAEIBHO CTOSIIINX 3AAHUAX.

2. YCJIOBUSA COBMECTHOI'O XPAHEHUSA BEHIECTB U MATEPHUAJIOB

2.1. BemectBa u MaTCpHraJibl, OTHOCAIIUCCA K paspaay OCO600H3.CHBIX, IIpUu XpaHCHUU
HCO6XOI[I/IMO pacmojiaratb Tak, Kak yKa3aHO B Tabi. 15.

2.2. BemectBa n MaTcpHralibl, OTHOCAIIHUECA K pa3psAdy OIIACHBbIX, NPU XpaHCHHUU
HCOGXOI[I/IMO pacmoJjiaratb Tak, Kak yKa3aHO B TabI. 16.

2.3. B mopsake UCKIIOUEHHs JOMYCKAETCs XpaHEHHWE OCOOOOMACHBIX M OMACHBIX
BEIIECTB U MaTepHalloB B OJHOM ckiazae. [Ipu sToM ux HE0OXOIUMO pacrosiarath Tak,
KaK yKa3aHo B Ta0u. 17.

24. B OOHOM IIOMCHICHUU CKJIaJida 3alpCliacTCsa XPAaHUTH BCHICCTBA U MATCPUAJIBI,
HMCIOIHUC HCOAHOPOAHBIC CPEACTBA ITOKAPOTYILICHU.

INPUJIOKEHUE 8

METO/I OIPEJIEJIEHUSI
BE3OIMACHOMU IVIOLIA TN
PASI'EPMETU3AIIMN
OBOPY/JIOBAHUSA

Hacrosmuii MeTon mpeaHasHaueH [uid onpeeieHus Oe30macHO — IIIoIIaau
pasrepMmeTu3anuy  (Takas IUIOMIaJb COPOCHOIO  CEYEHHUS MPEJOXPAaHUTEIHLHOIO
YCTPOMCTBA, BCKPHITUE KOTOPOI B MpoIlecce CropaHusi CMECH BHYTpU 00OpyJOBaHUS,
HanpuMep, amnmapara, II03BOJISIET COXPAaHUTh IOCIEIHUN OT pa3pylleHUs WIN
negopManui)  TEXHOJIOTMYECKOro  00OpyloBaHMSA, B  KOTOpPOM  OOpamiarorcs,
nepepadaThIBalOTCS UIIH MOJTyYaOTCsl TOPIOYHE T'a3bl, )KUIAKOCTH, CIIOCOOHBIE CO3/1aBaTh C
BO3JyXOM WJIM JPYr C JIPYrOM B3pPBIBOOIIACHBIE CMECH, CTOpAIOLIUE JIAMHUHAPHO WU
TypOyJeHTHO BO  (pOHTanbHOM  pexume. Pasrepmermsanmuss -  Hambousee
PacIpoCTpaHEHHBIM CIIOCO0 MOKapOB3PHIBO3AIUTHI TEXHOJIOTHUYECKOr0 000py10BaHus,
3aKIIIOYAIONIUICS B OCHAIIEHMM €ro MpPeJOXpaHUTEIbHBIMH MeMOpaHamMM U (WIN)
APYTUMH  pa3repMETU3UPYIOIMMH YCTPOWCTBAMH C TakKoOil IUIOLIa/bl0 COPOCHOTO
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CeueHHs, KOTOpas JOCTaTOYyHa JUIsi TOro, YTOOBl NPEJOTBPATUTH pa3pyllIeHUe
00OpyJOBaHUS OT B3pblBAa M MCKIIOUYHUTH MOCIEIYyIOIlee IOCTYIUIEHHE BCEl Macchl
TOpIOYET0 BEILIECTBA B OKPYKAIOIIEE IPOCTPAHCTBO, T.€. BTOPUYHBIN MOXKap.

Merton He pacnpocCTpaHdACTCA Ha CUCTEMbI, CKIIOHHBIC K JCTOHAIUU WA 06’LCMHOMy
CaMOBOCIITTaMCHCHHIO.

1. CYIIHOCTBb METOJIA

ECBOHaCHYIO miomazab pasrepMeTu3aiuu OMNpPCACIIAAOT MO PACUCTHBIM (bopMynaM Ha
OCHOBC OAaHHBIX O IHapaMeTpax TCXHOJIOTHYCCKOTO 060py,[[0BaHI/I$I, YCIIOBUAX BCACHHUA
mponecca U mokKa3aTeysaXx MmoxXapoB3pbIBOOIIACHOCTHU BCIICCTB.

Metox ycTaHaBiIMBAaeT 3aBUCUMOCTh O€30MacCHOM IUIOIIAAM pasTepMETU3alUN OT
00beMa M MAaKCHMAJIbHO JIOIYCTUMOTO JaBJICHUS] BHYTPU HETO, AaBJICHUS U TEMIIEPATyPhI
TEXHOJOTMYECKON Cpelbl, TEPMOJAMHAMUYECKUX W TEPMOKMHETHYECKHX IapaMeTpOB
roproueii cMecH, yClIOBUI UCTEUEHHUS, CTETICHH TypOyInu3aLuu.

2. POPMYJIbI JJ151 PACYETA BE3OIACHOM IJIOIIA A
PABI'EPMETU3ALIUA

2.1. Ee30HaCHy10 mIomajab pas3repMeTu3dal TCXHOJIOTHYCCKOI'O O60py,[[OBaHI/I}I C

ra3onapoBbIMU CMCECAMU ONPCACIIAOT 1O CICAYIOIUM 6€3p8.3MepHLIM KpUTCpHUaJIbHbIM
COOTHOIICHUHAM

s L&D

- JE(m, 1) (158)

JJIA O60py,Z[OBaHI/I5I, pPaCcCUUTAaHHOTO HAa MaAKCUMAJIbBHOC OTHOCUTCJIILHOC 1aBJICHHUC B3PbIBA

lam, =2

(Ipy OTHOBPEMEHHOM BBITIOJIHEHUH YCIOBUS

222

P B 3namenHarene ¢popmyiisl (158) comHOXKUTEND

[?Tm - 1) OTCYTCTBYET), U
HPDHI:II.I.I.I'I'EHHEH W IKONoOrM4ecLan 'EB:!‘DHEGHDETI:._ P‘aﬂMELLIEHHE FI'EK."EMI:I
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&, (159)

JUIsi 000PYIOBaHUS, BBIICPKMBAIOIIETO JABJICHHE B3pPhIBA B JHANA30HE OTHOCHTEIIBHBIX
3HAYCHUH

2CM AT,

B dopmynax (158) u (159) npuHATH clieqyronme 0003HaYeHus (MHACKCHI i, U, e, m
OTHOCSITCSI COOTBETCTBEHHO K HaJallbHBIM TapaMeTpam, TapaMeTpaM Toproueil cMecH,
XapaKTePUCTHKaM TOPEHHS B 3aMKHYTOM COCYyJle, MaKCHMAJIbHBIM JOITYCTHMBIM
3HaueHusIM). Komruiekc momoous

1 ur(rn)
Gomys v | M,

W

1
Ry
“ (160)
T.€. TIPEJICTABIISIET COOON C TOYHOCTHIO JI0 MOCTOSTHHOTO MHOXKHTEIS MPOU3BENICHHE JIBYX
OTHOWIEHUH - 3((HEKTUBHOU IJIOUIATU Pa3TePMETU3AIMH K BHYTPEHHEW MOBEPXHOCTH

cepryeckoro cocyla paBHOTO O0bEMa M CKOPOCTH 3BYyKa B HCXOJHOW CMECH K

HavaJIbHON HOPMAJILHOW CKOPOCTH TUIaMEHH. B BBIpayKeHHHM JJIs1 KOMIUIEKca mojoous W
(160):

|:| - HHUCJIO «IIN»,

FE K03 GUIIMEHT pacxo/ia MPH UCTEUEHUH CBEXeH cMecH U (W) MPOILYKTOB CTOPaHUS
yepe3 YCTPOMCTBO B3phIBOpa3pekeHus (TMpeJoXpaHuTeNbHas MeMOpaHa, KJamaH,
pasrepMeTu3arop M T.IL.);
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F - nnomans pasrepmerusanuu (COPOCHOTO CEUYCHUs), M2 ;

V' - MakcUMallbHBI BHYTPEHHHH 00BEM cOCyna, B KOTOPOM BO3MOXKHO 0Opa3oBaHHE
TOprOYEN ra30MapoBOr CMECH, M~

R=18314 I[)K><I<M0J1L'1K'1 - YHUBEpCajbHas ra3oBas II0CTOsIHHAS,
Tvi - Temniepatypa roproueii cmecu. K;
1

M; - .MoJieKyJIsIpHas Macca roproueii CMeCcH, KT XKMOJIb

Sui - HOpMaJIbHAasl CKOPOCTh PAaclpOCTPAaHEHMs IJIAMEHM IPU HAYaJIbHBIX 3HAYEHMSX
JABJICHUS U TEMIIEpATyphl FOPIOYEN CMECH, MXC .

Hpyrue o6o3nauenus B popmynax (158) u (159):

He
My =—
E

- OTHOCHUTEJIBPHOE MAKCHUMAJIBHO JIOITYCTHMOE JIABJIICHUE B armapare, KOTopoe He
MPUBOAMT K €ro AehopManuu U (UIn) pa3pylieHUIO;

Pm - aOCONIOTHOE MaKCHMAIIBHO JIOITYCTUMOE JaBlICHHE BHYTPH allnapara, KOTopoe He
MPUBOAMT K €To AehopManuu u (WiIn) paspymieHuto, I1a;

Pi - a0COJIFOTHOE HAavaJIbHOE JaBJICHHUC ropfoqeﬁ CMECHU B aImapare, 1npu KOTOpOM
MPOUCXOIUT MHUITUHUPOBAHUC T'OPCHUSI, Ha;

P' - abconroTHOE NaBiieHUE B MPOCTPAHCTBE, B KOTOPOM IPOUCXOAHUT HCTEYCHUE, B
MOMEHT JIOCTHXKCHHSI MAaKCUMAIILHOTO JaBJICHUS B3pbIBA BHYTpH ammapata (aTMocdepa,
OydepHas eMKOCTh | T.11.), [1a;

_ L5
'ﬂ-é‘ = E

i - OTHOCHUTEJIbHOE MaKCHUMaJIbHOE JaBJIEHWE B3pPbIBAa JAHHOW TOPIOYEH CMECH B
3aMKHYTOM COCY/IE;

Pe - abcomoTHOE MaKCHMMallbHOE JaBJICHWE B3phbIBA JaHHOW TOpIOYEH CMECH B
3aMKHYTOM COCY/I€ NPY HAYAJIbHOM J1aBjieHuu cMmecu Pi, [1a;

Ei - xodddumueHnt pacmmpeHusi TPOIYKTOB CTOPAaHHWs CMECH TPU HAYaIbHBIX
3HAYEHUAX JABJIICHUS U TEMIEPATYpPBhI;
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A - Qakrop TypGynmsanmu, MpeACTABIAIONMI OGO B COOTBETCTBUM C HPHHIAIIOM
I'yu-MuxenbcoHa OTHOILIEHHWE JAEWCTBUTEIHHOW MOBEPXHOCTH (pOHTA TIJIAMEHU B
anmapare K IMOBEPXHOCTH c(ephl, B KOTOPYIO MOXXHO coOpaTh MPOAYKTHI CTrOpaHus,
HaXOJAIIMecs B JaHHBIH MOMEHT BPEMEHH BHYTPU COCY/a.

2.2. ®opmynsl (158) u (159) MoryT OBITH HCIIOJIB30BAaHbI KakK IS OINpPEaelIeHUs
0€30MacHO IIOMAAX pa3repMETH3AlMU TMPU MPOCKTUPOBAHUU OOOPYIOBAHHUS I10
MaKCHMaJbHO JIOYCTUMOMY OTHOCHTEIBHOMY JaBJICHHIO B3pbIBAa B ammapare pm
(npsiMast 3a7ada), TaKk M JJIA ONpPEICICHHS MaKCHMajabHO JOMYCTHMOI'O Ha4YaIbHOI'O
JABJICHUS TOpIOYel cMecu Pji B ammapare, pacCYMTaHHOM HAa MaKCHMajbHOE JaBJICHUE
Pm, ¢ yxe uMeronmcsi COPOCHBIM JIFOKOM IIIOMIAAbI0 F, HAapUMep MIPH aHATU3e aBapHid
(oOpaTHas 3amaya).

2.3. ®opmyasl (158) u (159) oxBarTeIBalOT BeCh AMAIIA30H BO3MOYKHBIX IaBIIEHHUNA
B3pbIBa B 000PYIOBAaHUH C PA3IMUHON CTEIEHBIO HErePMETHUHOCTH

W i,

2.4. ®opmyubl (158) u (159) 3anucansl B 0e3pa3MepHbIX HE3aBHUCUMBIX NIEPEMEHHBIX,
BBITEKAIONINX W3 YCIOBHS aBTOMOJENBHOCTH TIpoIlecca pa3BUTHS B3phiBA B
HETePMETUYHOM COCyZle, YTO JeJlaeT WX Oojiee YHUBEPCAIbHBIMA W HArJSIIHBIMU.
MakcumanbHOEe JaBJCHHWE B3pbIBA B HETEPMETHYHOM COCY/E SIBISIETCS WHBApUAHTOM
pelIeHusI CHCTEMBbl YPaBHEHUH JWHAMUKH DPa3BUTHS B3pbIBA IPH TOCTOSHHOM
OTHOIIIEHUH (aKTopa TypOyIU3aluu ¢ K KOMIUIEKCY nojgodust W.

[lorpemHocTs ompeaeneHuss auamMeTpa COPOCHOIO CEYEHHUS M0 HH)KEHEPHBIM
dbopmynam (158), (159) B cpaBHEHHH C TOYHBIM KOMIIBIOTEPHBIM DPEIICHUEM CHCTEMBI
g depeHInaIbHbIX YpaBHEHUH TUHAMUKY Pa3BUTHS B3pbIBa cocTaBisieT okoio 10 %.

3. CTEIIEHDb BJIMSAHUSA PA3JIMYHBIX TIAPAMETPOB HA BE3OITACHYIO
IJIOIIAIb PAST'EPMETU3ALIMUN

3.1. B HacrosmiemM MeToie peain30BaH €ANHBINA MOAXO K pacueTy IuIonaan cOpoCHOTo
CEYEHMS, 3aKJIFOUAIOIINICS B y4€Te BIUSHUS PAa3INUHBIX [TApaMETPOB U YCIOBUH Ha
BEJIMYMHY 0€30MMacCHOM TIJIOMIAIN Pa3repMETH3AIIMN TTOCPEICTBOM COOTBETCTBYIOIIETO
W3MEHEHUS 3HaUeHUs (pakTopa TypOyIH3aIuu.
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3.2. ®dakrop TypOynIM3alUMU - OCHOBHOM MapaMeTp, OKa3bIBAIOLIUIl OIpeensionee
BJIMSIHAE Ha BEJIMYUHY 0€30IacHOM IUIOIIa N pa3repMeTu3alum,

[lorpemHocTs onpeneneHns TEPMOAMHAMUUECKUX TApaMETPOB - Ei, pe,
})-3', rie

}J-.’-' - TOKasareidb aauadaThl IMPOJYKTOB CrOpaHUS CMECH, BXOJIIIMX B PACYCTHHIC
dbopmyner  (158) wm  (159), cocTaBisieT TPOILEHTHI, MOTPEITHOCTh OMpPEaeTIeHUs
kKoddunmeHTa pacxoga m, MOJEKYJSIPHOW Macchl TOpPIOYEd CMeCH W HOPMaJbHOMH
CKOPOCTH PacIpOCTPaHCHHS IIAMEHH COCTaBIISIET JECATKH TporeHToB. Ommbka B
BBIOOpE 3HAYCHHWI OOBeMa ammapara, TEeMIEpaTypbl W JABJICHHS CMECH TakKXKe He
MPEBBINIACT MPOIEHTOB WM JCCATKOB IMPOIEHTOB. [IOTPENIHOCTh e B ONpEeIeIICHUN
3HAYeHUS (paKkTopa TYpOYITH3AI[MH MOXKET COCTABIIATH COTHH MTPOIIEHTOB.

3.3. Pacuer Oe3omacHOW IUTOMIAAM pa3repMETU3ANNKN TMPOBOAAT IJIsi HambOojee
B3pPbIBOOMACHBIX  (OKOJIOCTEXMOMETPUYECKUX)  CMeceill, ecau  He  JI0KazaHa
HEBO3MOXKHOCTh MX 00pa30BaHMsI BHYTpPH allnapara.

4. BABUCUMOCTbH ®AKTOPA TYPBYJIM3AIIUU OT YCJIOBUM PA3BUTUA
B3PbIBA

4.1. 3aBucuMocTh (akTopa TypOyIM3allMM OT YCJIOBHM Pa3BUTHS TOPEHUS MOXKET
ObITh Mpe/cTaBiieHa GOpMYIIOi

F gt + e M
I | R T
erzé f, 2 (161)

F=1+af ) 1+a,

B KOTOPOil smnupuieckue Ko3ppuumenTs! ai, a2, a3, a4 onpeaensior mo taoim. 15.

Ta0Onuma 15

IMnupuyeckre K03 GpuuueHThI 1J1s1 pacyera pakTopa TypOyau3anum ™
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SMIUPUYCCKUE
K03 UINEHTHI
VYcnoBus pa3BuTHs TOpeHUs ™ *
al a | a3 a4
3. V2/3
O6meM cocyna V mo 10 M”; cTeneHb HerepMeTHIHOCTH F/ 1o 0,25 0,15 | 4 1 0
O6mem cocyaa V o 200 o ,
147, <2
HayaJIbHO OTKPBIThIE COPOCHBIE CEYEHUS 0 0f 2 0
HayaJIbHO 3aKPBIThIE COPOCHBIE CEYSHUS 0 0 8 0
O6mwem cocyma V o 200Mm° s
2ix {x.
HAYaJbHO OTKPHITHIC COPOCHBIEC CCUCHHUS 0 008112
HAYaJIbHO 3aKPBITHIC COPOCHBIC CCUCHUS 0 0f 2 6
3. 123 :
O0weM cocymna V o 10 M°; cTemeHb HErepMeTUYHOCTU F/ no 0,04;
HaM4yue cOpoCHOro TpyOOmpoBoaa,
14m, <2
0e3 OpOIICHUS HCTEKAIOIINX T'a30B 0 0 4 0
C OPOLIEHUEM HCTEKAIOIINX Ta30B 0,15 | 4 1 0
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpy@a, ayauT W cepTrdrkale, 4 e gokymenTax: 150
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* Jst OTCYTCTBYIOLIMX B TaOJINIIEC YCIOBUH Pa3BUTHS TOPEHNS, HAIIPHUMED AJIsl 000pyA0BaHUS 00BEMOM

6onee 200 M3, 3HaueHHe GakTopa TypOyIn3aMy OIPEIEIISIOT SKCIIOPTHO.

** Ecmu B YCJIOBUAX pa3BUTUA T'OPCHUSA 3HAYCHUC Kakoro-auoo napamMeTpa HE OroBOpPEHO, TO OHO

MOKET OBITH JTIOOLIM B JAOIMYCTUMOM JIhaIrla30He.
4.2. Bnusnue o0beMa anmapara

I[J'ISI MOJIBIX alllapaToB o0beMOM MeHee 1 M3 3HA4YCHHC (I)aKTopa Typ6yn1/13au1/11/1 C
=1,2.

C poctom oOBema ammapara 3HaueHue (pakTopa TypOyTU3alluu YBETUYUBACTCA U JUIS
MOJIBIX  anmnaparoB o0bemMoMm okosio 10 M3c=2,5,5 B 3aBUCUMOCTU OT CTEIEHH
HErepMeTUYHOCTHU (OTHOIIEHUE F/ 23 ) anmapara.

Hns cocynoB obObemom 1o 200 M pa3nuyHoil  (opMBI C HE3HAYUTEIbHBIMU
BCTPOCHHBIMHU BHYTpPb 3JIEMEHTaMH 3HaueHue (akropa TypOylM3allUu HE IMPEBHIIIAET
c=8.

4.3. Bnusnue ¢popmbl annapara

Jlisi TEXHOJIOTHYECKOr0 OO0OPYZOBaHUS C OTHOLICHHEM JUIMHBI K AuaMeTpy a0 5:1
MO>KHO CUMTaTh, 4TO (popMa ammapara He BIUSET Ha 3HaueHHE (hakTopa TypOyJIH3aluy,
TaK KaK yBeJIMUYEHHE MOBEPXHOCTH IJIAMEHHU M3-3a €r0 BBITATMBAHUA 110 (opMe ammapara
KOMIICHCUPYETCS YMEHBIIEHUEM IOBEPXHOCTH B pe3ysibTaTe 0ojiee paHHEero KacaHUs
IUIAMEHEM CTEHOK COCY/[a.

4.4. BnusHue HavyaJlbHOU repMeTHU3alMU ammnapaTa

Jns monelx ammapaToB oobemoMm 110 200 M C HA4aIbHO OTKPBITBIMU COPOCHBIMH
CeUeHHsIMU, HalpUMep JIFOKaMH, 3HaueHue (pakropa TypOyJn3aluy HE MPEBbIMIACT ¢=2,
JUIA  amnmaparoB € HAYalbHO 3aKPbITBIMM COPOCHBIMH CEYCHHMAMHU (MEMOpaHHI,
pasrepMeTu3aTopsl U T.J.) HE IPEBbIIIAeT ¢=8§.

4.5. BiusHue cTeNeHU HETEPMETUYHOCTH anmnapara F/v?3

YBenuueHue CTEreHUu HErepMETUYHOCTH F/ VZ/ 3510 pa3 (ot 0,025 mo 0,25), uto
PAaBHO3HAYHO YBEJIMYEHHUIO TUIONIAAM pasrepmeTusauuu B 10 pa3 ais OAHOrO U TOTO XKe
amnmapara, IpUBOJUT K BO3pacTaHuio (hakTopa TypOymu3anuu B 2 pasza (I anmaparoB
o6BbeMoM okoro 10 M° ¢ c=2,5 1o ¢=5).

4.6. BaussHue MakCHMaJbHO JONMYCTHUMOTO JaBJIEHUS B3pbIBa B ammapare
(koppenupyeT C BIUSHUEM JaBJICHUS pa3repMeTH3AHNU)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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IIpn yBenMYeHMM OTHOCHUTEIBHOIO MAaKCHUMAJIBHO JOIYCTHUMOIO [aBJIEHHUS B3pbIBa
BHYTpH 0OOpyJIOBaHUS (IPOYHOCTH 00OpynOBaHMSA) B jAuana3zoHe 1<pm£2 3HaueHue
¢dakTopa TypOynuzanuu He wu3MeHseTcs. C pOCTOM OTHOCHUTENIBHOTO MAaKCHMAJIbHO
JOMYCTUMOTO JIaBJICHUS B3pbIBA BBIIE Pm>2 (IO Pm=pe) VISl HAYAIBHO OTKPBITHIX
cOpOCHBIX ceueHHi 3HaueHue (akropa TypOynu3auumu cHuxaercs ¢ 2 go 0,8, mud
HayaJlbHO 3aKpbITBIX - ¢ 8§ 10 2. DTOT pe3ynapTaT corjlacyercss ¢ (QU3NUYECKUMHU
NPEJCTaBICHUAMU O TOM, YTO INpH OOJIbIIEM 3HAYCHUM [AaBJICHUS B3pbIBAa, KOTOPOE
BBIJICP)KUBAET aliapar, MEHbIIE IUIOMAAb COPOCHOTO CEUEHUs, a ClIeZ0BaTeNIbHO, (PPOHT
IUIAMEHHU TOJIBEPIaeTCsl MEHBIIEMY BO3MYILAIOLIEMY BO3JIEHCTBUIO.

4.7. BniussHue yCJIOBUMN UCTEUYEHUS

Ecnu ucreyenune roproueil cMecu U NPOLYKTOB CTrOPaHUsl OCYILIECTBIISIETCA 4Epe3
cOpOCHBIN TpPyOONPOBOJ, PACHOJOXKEHHBIM 3a pasTepMETU3UPYIOLIMM 3JIEMEHTOM H
UMEIOIIUN TMaMeTp, NPUOIU3UTENFHO pPaBHBIM AMaMeTpy COPOCHOrO OTBEPCTHUS, TO
3HayeHue ¢akTopa TypOyiM3alMKM BHE 3aBUCHUMOCTH OT oObema cocyaa (mo 15 M3)
OpUHUMAOT c=4 (A9 COCYIOB CO CTENEHbIO HErepMeTUYHOCTH F/ OKOJIO
0,015,0,035, xorga ocHalleHHE COCYZOB COpPOCHBIM TpyOONpPOBOAOM OMNPABIAHO IO
COOOpaXKeHHsIM ~ PasyMHOTO COOTHOIIEHHUS XapaKTEePHbIX pa3MepoB cocyla H
TpyOOIpoBOJa) MPU YCIOBUU Pm<2.

IIpu ocHalleHUN CHCTEMBI Pa3repMETU3ALUU OPOCUTENIEM WIN APYTUM aHAJIOTUYHBIM
YCTPOUCTBOM, YCTaHOBJICHHBIM B TpybOonpoBoe HEINOCPEACTBEHHO 3a
pasrepMeTu3aTopoM Uil IOJa4yM XJaJareHTa B MCTEKAIOIIYyI0 M3 almapara CMECh,
3HayeHue ¢akTopa TypOyiHM3alMKM MPUHUMAIOT TaKUM e, KaK IpH HCTEUEHUH
HEMOCPEJCTBEHHO M3 ammapara B arMmocdepy. Ddpdexkr nHTeHcuuKauum ropeHus B
cocyzie MpH cOpoce Ta3oB uepe3 TpyOONmpoOBOJ McYe3aeT NpPU YBEIMUYCHHM JABICHHS
pasrepmeruzaunu a0 0,2 MIla npu HayansHOM nasnenuu 0,1 MlITa.

4.8. BiussHue yci0BUH pa3repMeTHU3aluu

«MrHOBEHHOE»  BCKpBITHUE  COPOCHOTO  CEYEHHs  IOBBIIIAET  BEPOSATHOCTD
BO3HUKHOBEHHUS BHMOpPAllMOHHOTO TOpPEHUs BHYTpH amnmaparta. AMIUIMTyJa B
aKyCTHYECKOI BOJIHE BHOPALIMOHHOTO TOPEHMsI MOXKET JocTuraTh 3HaueHuit +0,1 Mlla.
IlepememnBanue cMecH, HalpUMEpP BEHTWISATOPOM, B IIPOLECCE pa3BUTHUS B3pbIBa
MPUBOUT K YMEHBIIECHUIO AMIUIUTY bl KOJIE€OaHUN TaBICHMUS.

[1naBHOE BCKpBITHE COPOCHOTO OTBEPCTHS, HAIPUMEDP C TIOMOLIHI0 MAJOUHEPLIUOHHBIX
KPBILIEK, CHM)KAaeT 3HaueHue Qakrtopa TypOymusaumu. B Tex cimywasx, korga Bpems
cpabaThIBaHUsl Pa3TepPMETU3UPYIOIIETO YCTPOWCTBA COM3MEPUMO C BPEMEHEM TOpPEHHS
CMECH B COCyAe, HpU ONpeaeieHuu Oe30macHoOil IIomaau pasrepMeTH3alu
HE00XO0/IMMO YUUTHIBATh TUHAMUKY BCKPBITHS COPOCHOTO OTBEPCTHSI.

4.9. BnusHue npensTcTBUA U TypOyIu3aTopoB
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Bomnpoc 0 BIMSIHMM pa3auyHbBIX NMPENATCTBUI Ha IMYTHU PaclpOCTPaHEHMs IUIAMEHU U
TypOyYJIEHTHOCTH B CMECH mepesl (POHTOM IJIaMEHHU SBISETCS OJHUM U3 OINPEIEIISIONINX
B BbIOOpe 3HaueHHs QaxkTopa TypOynuzanmu. Haumbosee mNpaBUIBHBIM METOAOM
onpelesieHus] 3HayeHus ¢akTopa TypOylu3aluu 0NpH HAJTUYUK BHYTpPH ammapaTa
CJIO’KHBIX MPENATCTBUN U TypOyIH30BaHHON CMECH MOKHO CUHUTATh METOJ, OCHOBaHHBIH
Ha CPaBHEHUM PACUETHOM M HKCHEPUMEHTATbHON JMHAMUKU (3aBUCUMOCTh JaBJICHUE -
BpEMsI) B3pbIBA.

YckopeHHe IIaMEHU Ha CICIUATBHBIX MPETSTCTBUSAX JTOCTUTACT 3HA4YCHUM c»15 u
6oree yxe B cocynax oobseMom okoso 10 M

Jlist yraeBoJOpOAOBO3AYIIHBIX cMeceil TypOyJleHTHOEe pacHpOoCTpaHEHUE IIAMEHHU C
aBTOHOMHOW TreHepanueil TypOyJI€HTHOCTH BHYTPH 30HBI TOPEHMs XapaKTepU3yeTcs
MaKCUMaJIbHBIM 3HaueHueM (akropa TypOyiuzanuu c=3 4.

IIpy HCKYyCCTBEHHO C€O37aBaeMON H30TPOMHON TypOYJIEHTHOCTH MaKCHUMAaJIbHOE
3HayeHue ¢akTopa TypOyiaHM3allMd NPU TOYCUHOM 3aKUTAHUHM HE MpeBbILaeT c=4 0.
JlanbHelilee yBeIMueHHe CTETIEHH U30TPOMHOM TypOyJIEHTHOCTH NPUBOAUT K TallleHHUIO
IUIaMEHH.

Jl1g cocyoB CO BCTPOEHHBIMU M IOJABMKHBIMM 3JIEMEHTAaMH, BIIUSHUE KOTOPBIX Ha
3HayeHue (¢akropa TypOyau3alMM HE MOXKET ObITh B HACTOSIIEE BpEMs OLIEHEHO,
HarpuMep C MCIIOJIb30BaHUEM JINTEPATYPHBIX JAHHBIX WM 3KCIIEPTHBIM METOJIOM, BBIOOD
¢bakTopa TypOynIM3aLuu T0JKEH ObITh OTPaHUYEH CHU3Y 3HaUCHHEM C=8.

4.10. KoappunueHnt pacxoma m

Koadduuuent pacxosa m SBISETCS SIMIUPUYECKUM KOAPPHUIIMEHTOM, YIUTHIBAIOIIUM
BIIMSIHUE PEaJIbHBIX YCIOBUH MCTEUEHHUs HA BEIMUYMHY pacxoia rasa, OlNpeAeieHHYIO 110
U3BECTHBIM TEOPETUYECKUM MOJEIBHBIM COOTHOIICHUSM.

Jns  mpesoXpaHMTENbHBIX MeMOpaH M pa3repMEeTH3HUPYIOLIMX YCTPOMCTB ¢
HEMOCPEJCTBEHHBIM COPOCOM MpPOAYKTa B3pbIBa B aTMocdepy, Kak mpasuio, m=0,6 1.
IIpu Hamuumm cOpocHbIX TpybonmpoBogoB m=0,4 1 (Bkmrouas ciydail ¢ nojaueit
XJIaJlareHTa B TPyOOIPOBOJI HETIOCPEACTBEHHO 32 MEMOpPaHOM).

3HayeHue Kod(pQHUIMEHTa pacxoja BO3pacTaeT B YKAa3aHHOM JMama3oHe C
YBEJTMYEHUEM CKOPOCTH MCTEUYEHHUS U TEeMIIepaTyphl MCTEKAIOIIEero rasa, ¢ pocram
¢bakTopa TypOynM3anuu.

[IpousBenenue kodddunreHTa pacxola Ha IUIOHAAb pasrepMeTu3anuu  mF
mpescTaBiIsieT co00i 3PPEKTUBHYIO TIIOIMIATL Pa3TePMETH3AIIHIH.

4.11. Ananor npunnuna Jle [llatense-bpayna
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CormacHo KpUTEpHAIIbHOMY COOTHOIICHHUIO ( 158 ) OTHOCUTEJIbHOC M30BITOYHOC
AAaBJICHUC B3pbIBa

1

¥y
r -l~|—=].
HEF (162)

Teopetnueckne U SKCIEPUMEHTANIbHBIE MCCIENOBAaHUS IpoLlecca CropaHus raza B
HErepMETUYHOM COCYe MO3BOJIMIN YCTaHOBUTH aHaior npunuuna Jle [llarense-bpayna:
ra3oJlMHaMUKa TOPEHHs] Tra3a B HErepMETHYHOM COCyJ€ peardpyeT Ha BHeIHee
M3MEHEHHE YCIIOBUIM MPOTEKaHUs IMpoliecca B TOM HampaBleHUH, MPU KOTOPOM 3PdeKT
BHEIIHET0 BO3ACWCTBUA ocnalmsierca. Tak, yBelIWYeHHE C LEIbI0 CHU3UThH JaBIICHUE
B3pbIBa IUIOIMIAAM pasrepmerusanuu F B 10 pa3 B cocynme oobemoM mopsiaka 10 o
COMPOBOXAAETCA yBenuueHueMm ¢akropa TypOynam3anuu ¢ B 2 paza. Dusmueckoe
o0BsicHEHHE HaOII0aeMOro SIBICHUS JIOCTATOYHO IMPOCTOE: C YBEIWYEHHEM IIOIIAIN
pasrepMeTH3aliy BO3pacTaeT BO3MYyILAlolee Bo3AecTBUE HA (GPOHT IIaMEHH.

N30biTOuHOE  fAaBlieHHWE  B3phIBAa  KOPPETUPYET  COTJIACHO  KPUTEPHUATHLHOMY
cooTHomeHuo (162) ¢ oTHomeHWeM (¢/m)°, a HE MPOCTO C. YMEHBIICHHE pa3zMepa
gueliku TypOynHM3UpyIOIIed pelmeTKd, MpHuBoJsAllee K Bo3pacTaHuio ¢akropa
TypOynu3anuu B 1,75 pasza (¢ 8 mo 14), compoBoXmaeTcsl CYIIECTBEHHO MEHBIIHM
yBeJIMUYEHUEM OTHOIIeHHs ¢/m - numb B 1,1 paza. CkazaHHOe HEOOXOIUMO YUYUTHIBATH
npu 3HaueHusIX paxtopa TypOynuzanuu c5.

5. OIIPEJEJJEHUE HOPMAJIBHOM CKOPOCTHU PACITIPOCTPAHEHUS
IINTAMEHHU U TEPMOJNHAMMNYECKHUX ITAPAMETPOB

5.1. HopmanpHasi CKOpPOCTb XapaKTEPH3yeT PEaKIMOHHYI0 CIIOCOOHOCTh TOPIOYUX
ra3oBbIX CMecedl mnpu (POHTAIBHBIX pPEeKUMax TopeHus. Hambosiee mepcreKTHBHBIM
SBISICTCS  DKCIIEPUMEHTAJIBbHO-PACYETHBIA ~ METOJlT  ONTHUMHU3AIMH,  ITO3BOJISFOIIHMI
OTpeNesATh HOPMAJIBHYIO CKOPOCTH B OOMOE ITOCTOSSHHOTO oO0BbeMa B IITHPOKOM
Jarna3oHe teMmneparyp u nasienuil. Meron uznoxen B [OCT 12.1.044.

Bxonsmee B kpurepuansubie cooTHomeHus (158) u (159) B coctaBe xomruiekca W
3HAYCHHWE HOPMAJIbHONH CKOPOCTH pACHpPOCTPAHEHUS IUIAMEHHM Syi NMPU JNaBJICHUU U
TeMIepaType, COOTBETCTBYIOIINX Havaly Pa3BUTHS B3PbIBA, MOXXET OBITh ONPEACICHO
AKCIICPUMEHTAIBHO HAa AaTTECTOBAaHHOM OOOpYIOBaHMM WM B3STO M3 HAY4YHO-
TEXHUYECKON JIMTEpaTyphl, MPOIISANICH OIEHKY JOCTOBEPHOCTH TNPHUBEACHHBIX B HEU
naHHbIX. Ecniu  mgaHHBIE O HOPMaIbHOW CKOPOCTH TPH  XapaKTEPHBIX IS
TEXHOJIOTUYECKOTO Tpolecca JaBieHud P u Temmeparype 7 OTCYTCTBYIOT, TO B
OTPpaHUYEHHOM JIMala30He OJKCTPANOJSAIMA MOXKHO BOCIIOJIB30BAaThCS UISL  OICHKH

dhopmyoit
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s-sf2)(Z)]
FJ\L (163)

rac Suo - U3BCCTHOC 3HAUCHUC HOpMaﬂBHOﬁ CKOpPOCTH IIPpH JaBJICHHUU Po H TCMIICPATYypPC
TO,

nuvum-COOTBECTCTBCHHO 6apI/I‘{eCKI/II71 u TeMHepaTypHBIﬁ IIOKa3aTcJIn.

B mmanazone gpaBnenuit 0,04,1,00 MIla u Ttemmeparyp 293,500 K mus
CTEXMOMETPUYECKMX CMeceil MeTaHa, IpomaHa, TeKcaHa, TelNTaHa, aleToHa,
M30MpornaHoiia U OeH305la C BO3IYyXOM 3HaueHue OapHuecKoro IokaszaTesis C pOCTOM
JABJICHUSI U TEMIIEPATyPhl CBEKEU CMECH YBEIMYMBAETCS U JISKUT B UHTEpBae - 0,5,0,2,
a 3HAYeHHE TEMIIEPATypHOIO MOKa3aTessi YMEHBIIAeTCd W HAXOJUTCS B JAMara3oHe
3,1,0,6. [Ipu 3HaYeHUAX JABJICHUS U TEMIEPATYPhI, OJU3KHUX K aTMOC(HEPHBIM, 3HAUCHUS
06apu4ecKoro M TeMIepaTypHOro MoKa3aTels AJs TOPIOYMX ra30napoBO3AYLIHBIX CMecei
MOTYT OBITh PUHATHI B IEPBOM MPUOIMKEHUH COOTBETCTBEHHO n=-0,5 1 m=2,0.

5.2.  TepmoauHamuyeckue mapameTpbl Ei, pe, gb ONPEACHAIOT IyTEM
TEPMOJUHAMHYECKOT0 pacueTa, HallpuMep Ha KOMITbIOTepaXx, MO U3BECTHBIM METOTUKAM.

3Hauenue kod(huireHTa pacIupeHus Mo ONpeesICHUI0

F = MiTEIi
! M&iﬂi ,

rae Thi 1 Mbi - COOTBETCTBEHHO TeMIepaTypa M MOJIEKYJIsIpHass Macca MPOIyKTOB
CrOpaHMsl TOPIOYEH CMECH MPU HavyalbHBIX JIaBJICHUU U TeMmIiieparype. MoJeKyIspHYyIO
Maccy CMeCH HJieajbHbIX Ta30B ONpPEAEIsIoT Mo (popmyIe

! (164)

rae Mj u nj - COOTBETCTBEHHO MOJIEKYJISIpHAs Macca U MOJISPHAs J0JIs j-TO KOMIIOHEHTa
CMECH.
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3HavyeHus Ko3(ppuumeHTa pacMpeHns MOryT ObITh TaKXKe ONpeIeIeHbl U3
NPUOJIMKEHHOTO YPAaBHEHHS

Yy (165)

B r1abn. 16 npuBeaeHsl — pacCUMTaHHbIE HAa  KOMIBIOTEPE  3HAYEHUS
TEPMOJAMHAMUYECKUX TapaMEeTPOB JJII HEKOTOPBIX CTEXHOMETPHYECKUX Ta30MapOBBIX
cMeceld B TPENAINOJIOKEHHWH, YTO TPOIAYKTHI CrOpaHUsS COCTOST W3 cleAayrommx 19
KOMIIOHEHTOB B ra3osoil ¢aze: Hz, H2O, CO2, N2, Ar, C, H, O, N, CO, CH4, HCN, 02,
03, OH, NO, NO2, NH3, HNO3. CtexnuomMeTpruecKyr KOHIICHTPAIIUIO TOPIOYETO jcr B
BO3JIyX€ CpeaHel BIaKHOCTH ONPEIEIISIN 110 U3BECTHOM (hopmyIie

g 100
T 4paas gl (166)

rae b - crexuomeTpuyeckuil K03(pPUIMEHT, paBHBIM KOJIMYECTBY MOJIEKYJ KHCIOpPOAA,
HEOOXOUMBIX JIJISl CTOPaHUsl MOJIEKYJIbI TOPIOYETO.

TaOnuma 16

Pe3yabTarsl pacuera 3HAYEHUI Pe, b, Ei, Thi M IKCIIEPUMEHTAIbHbIE 3HAYEHUS
HOPMAJILHOM CKOPOCTH Sy 1JIs1 HEKOTOPBHIX CTEXHOMETPHUYECKHX I'a301IapOBbIX
cMeceil npu HavyaabHOM aaBJjeHun 0,1 MIla u temneparype 298,15 K

I'oprouee ®dopmyna Jjet, %o 00. Pe gb Ej Toi Su, MXC-I
Meran CHa 9,355 8,71 1,25 | 7,44 | 2204 0,305
Iponan C3Hg 3,964 9,23 1,25 | 7,90 | 2245 0,32
H-I'ekcan CeH14 2,126 9,38 1,25 8,03 2252 0,29
H-I'enitan C7H16 1,842 9,40 1,25 8,05 2253 0,295
MNPOMBILLIEHHAR W JKONOrMYEckan Ge3onacHocTs, Pasmewerue peknami
oXpaHa TPYQa, ayauT v cepTrdukaLms, 4 e gokymenTax: 156
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ArneroH C3H6O 4,907 9,28 | 1,25 | 7,96 | 2242 0,315
H3onpomnanon C3H8O 4,386 9,34 | 1,24 | 8,00 | 2220 0,295
benson CeHe 2,679 9,30 | 1,25 | 7,99 | 2321 0,36

JI71s1 MHOTOKOMITOHEHTHBIX CMECEe M cMecel, IPOBEIEHUE PACYETOB MO KOTOPBIM MO
TeM WIM UWHBIM T[pPUYMHAM BbI3BIBAET TPYJHOCTH, OINPEAEICHUE MaKCUMaJIbHOTO
OTHOCHUTEIIFHOTO JaBJICHUS B3PbIBA Pe, a CIIEOBATENIHHO, U KO (ULIMEHTA PACIIUPEHUS
Ej o dopmyiie (165) mpoBoadat mo coorBeTcTByIOmEeil Metoauke ['OCT 12.1.044.

6. BIMSAHUE CBPOCHBIX TPYBOIIPOBOJ0OB

6.1. COpocHble TpyOONPOBOABI MCIOIB3YIOTCS UIS OTBOAA IMPOIYKTOB TOPEHHS B
0e3omacHoe MecTo, HalmpuMep B MPUEMHYIO0 Oy(hepHyH €MKOCTh WIHM 3a TEPPUTOPHIO
1[€Xa, 4YTO IO3BOJISIET CYLIECTBEHHO CHM3UTh BEPOSTHOCTh BO3HMKHOBEHMS BHYTpPU
MIPOM3BOJICTBEHHBIX MOMEIEHHH BTOPHUYHBIX MOXKApOB U B3PHIBOB, YIIEPO OT KOTOPBIX
3HAYUTENIBHO BBILIE, YEM MOTEPH OT NIEPBUYHBIX B3PBIBOB.

6.2. Hanmuue cOpocHOro TpyOOMpOBOJa MOXET MPHUBOJIUTH K 3HAUYUTEIHHOMY (Ha
MOPSAIOK) YBEIWYCHHUIO W30BITOYHOTO [aBIEHUS B3PbIBA B CPAaBHEHHH CO CIydyaeM
pasrepMeTH3alliy amnmapara HEmoCpeACTBEHHO B aTMmocdepy. XapakTepHOE 3HAUYCHHE
dakropa TypOynu3alliu TPHU KCIOJIB30BAHUU COPOCHOTO TPyOOMpOBOJA C AUAMETPOM,
paBHBIM TUAMETPY MPEAOXPAHUTEIHHON MEMOpaHBbI, U 6€3 OPOIICHHs HCTEKAIOIINUX Ta30B
XJIaJJareHTOM ¢=4 BHE 3aBHCHMOCTH OT 00BbeMa 3aIIMIAEMOT0 MOJIOro 000pyAOBaHUs C
HETYpOYIH30BaHHON CMECHIO.

[Ipo4yHOCTHBIE XapaKTEPUCTUKU COPOCHOrO TPyOONpOBOAA OJKHBI OBITh HE HHXKE
COOTBETCTBYIOIUX XapPAKTEPUCTHUK 3aILUIIIAEMOTI0 anrmapara.

6.3. [Tpu npoeKTUPOBAHUHU CHCTEM cOpoca ra3000pa3HbIX MPOIYKTOB B CIIydyae B3phIBa
ra3onapoBbIX CMeceil BHYTPU TEXHOJOTHUECKOTO 00OpyJOBaHHS HEOOXOIMMO
NPUHUMATh BO BHUMaHHE BO3MOKHOCTh HHTEHCUBHOT'O JIOTOPAHHUS IBAKyHPYEMOMH CMECH
B COpPOCHOM TPYyOOIPOBOJIE, SIBJIIOUICTOCS MPUYUHON TypOyJIU3allii TOPSHHS BHYTPHU
3aIHIIAEMOr0 00beEMA.

Hawnyummii crioco® nukBuaupoBath 3((EKT yBeIWYEeHHs NaBJIECHUS B3pbIBA NPHU
HQIMYUA B CHUCTEME INPOTHUBOB3PBIBHOW 3aIIUTHl TEXHOJIOIMYECKOTO OO0OPYIOBaHUS
METOJIOM pa3repMeTU3alu CcOPOCHOrO Tiay6onp0130na - 1ojJaya XJaJareHra ¢
untencusHocteio (0,1,0,5) 102 MPxm?xc! B HoNepeyHoe CceueHue TpyOoIrpoBoa
HEMOCPEJCTBEHHO 3a MeMOpaHO# /10 ee cpabaThbIBaHHUs WM OJHOBPEMEHHO ¢ HUM. [Ipu
HQIMYUM OpOILIEHHS B TPyOONpPOBOJAE U UCIOJb30BAaHUM TPHEMHOM EMKOCTH,

Haxojsulelcs MOA  pas3pelleHueM, JiIuHa  TpyOompoBoja (1Mo pesyjbTaTram
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9KCIICPUMCHTOB IO 30 M) HC OKa3hIBACT 3aMCTHOI'O BJIIMAHNA HA MaKCHUMaJIbHOC JaBJICHHUC
B3pbIBA.

VYBenuueHue naBieHus pasrepmeruszanuu 10 ~0,2 Mlla (npu HavyaabHOM JIaBIEHUHU
TexHosoruueckoit cpeapt 0,1 MIlla) Takke NPUBOIUT K HMCUE3HOBEHHIO 3(¢ekra
MHTEHCU(UKAIIMY B3phIBA.

VBennyeHue uamerpa cOpocHOro TpyOOmpoBOAa OTHOCUTENIBHO —JAHaMeTpa
COPOCHOIO CEYEHHUs CIIOCOOCTBYET CHM)KEHHUIO BO3ACUCTBUS JAaHHOTO 3(dexTa
MHTEHCU(UKAIIMY B3PHIBA.

7. IPUMEPBI PACYHETOB

ITpumep 1. Ilonblif TexHONOrMYeckuil ammapar oObemMom 12 Ve paccuMTaH Ha

MakcuMaiabHOoe H30bITouHOe naBieHue 0,2 MIla (abcomrotHoe nmaBimenue 0,3 MIla) u
npenHasHayeH ais paboTel Mpu arMOochEepHOM JaBICHHHM C COJAEpXKAIleH aleToH
peakiMoHHOM Maccoil. Ammapar umeer pyOamky oborpeBa (80 °C). Heobxomumo
OTpeAenuTh 0€30MacHyI0 MIIOMIAb pa3repMETH3AIIHIH.

HopmanbHast ~ CKOpOCTb  pacHpOCTpaHEHHUs  IJJaMeHH  Haumbosee  ONacHOM
OKOJIOCTEXHOMETPUUECKOI alleTOHO-BO3AYIIHOW CMECH NMPH aTMOC(HEPHOM JaBICHUU U
temneparype (298 K) cocrasmser 0,32 mxcl. CnenoBarenbHO, IIPU TEMIIEpaType B
anmapate 80 °C (353 K) wMakcumanbHOE€ 3HAY€HUE HOPMAJIbHOM CKOPOCTH
pacrpocTpaHeHHs IUTaMEHHU B COOTBETCTBUU € (popmyioit (163)

S, =032(333/ 298 e 2045 a0 e

Jns  CTeXMOMETPUYECKOM  alleTOHO-BO3AYIIHOM  cMecu  pe=9,28;  Ei=7,96;
Mi=(58x0,05+28x0,95) KrXKMOHL'1=29,5 KIXKMOJTB [Tockonpky pm=0,3 MIla/0,1
MIIa=3 mnpeBblmIaeTr 3HaUYe€HHWE 2, TO JUISI BBIYUCICHHS O€30MacHOW IUTOMIAIHN
pasrepMeTH3ak BOCIOJIb3yeMCsl KpUTEepHaIbHBIM cooTHomeHneM (159). Bripaxenue
JUlsl_KoMIuiekca monobus W B cooTrBeTcTBUM ¢ opMmynon (160) u ompeneaecHHBIMU
3HAYEHHUAMU Syi U Mi MOKeT OBITh 3aIIMCAHO B BUIE

_ 1 uF (8314x353)"7 1 28,7
(36 %3140 12%7 295 045 ’
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rae F HaMEpsAIOT B M2.

CrnenoBarenbHO, KpUTepHalbHOE cooTHomeHue (159) orHocuTenbHO F MOXHO
3almcarh B BUJIE

C yBenuueHueM CTETeHH HETrepMETHYHOCTH cocyzia 00beMoM okoiio 10 VFIV3 or
0,025 nmo 0,25 3nauenue dakropa TypOyIU3amKMK Bo3pacTaeT oT 2,5 no 5. [Ipeanonoxum,
yTo ¢=2,5 npu m=1. [Ipu 3TOM MUHUMabHAs MJIOMAaAL pasrepmeTusanuu £F=0,175 M2, a
suauut F/V3 =0,03. Tlocnegnee moATBEpKIaeT, YTO 3HaUCHUE (aKTopa TypOyJIHM3aIuu
BBIOpAaHO TMpaBUIbHO. JleHCTBUTENBbHO, €cid Obl MBI MPEANOJIOKUIM, YTO C=5, TO
MONYYUIM OBl CJIMIIKOM HH3KOE [JIsi TaKoW CTEeNeHH TypOyiHu3aluu 3HaueHue
FIv3 =0,06 (Bmecto 0,25). Utak, Oe3omacHast IIOMaab pa3repMeTH3allii COCTABIISIET B
naHHoM cirydae 0,175 M“, 4To paBHO3HAYHO COPOCHOMY OTBepCTHIO TuMeTpoM 0,47 M.

[Tpumep 2. Cocyn o6bemom 4 Mo 6e3 BCTPOCHHBIX BHYTPh 3JIEMEHTOB ISl XpaHEHUS
OCcH30J1a, pacCUYMTAaHHBIM Ha MakcuMmanbHoe abOcomtoTHoe pmaBiaeHue 0,2 Mlla,
HEOOXOAMMO OCHACTHUTh HAJSKHOM CHCTEMOM cOpoca JaBJICHHS B3pbIBA C OTBOJOM
MIPOIYKTOB B3PhIBa IO TPYOOTPOBOY B 0€30MMacHOE MECTO.

Jlis GeH30710-BO3IYIIHOM CMeCH CTEXHOMETPHUYECKOr0 COCTaBa MpH aTMOC(PepHLIX
ycnoBusix  Syi=0,36 M><c'1; Ei=7,99; Mi=(78%0,027+28x0,973) xrxkmonp =29,35
KrXkMoib . Jlng cuctem pasrepMmeru3aliii co cOpOCHbIM TpyOompoBoaaM 0Oe3
OpOILIEHUS] UCTEKAIOIUX MPOAYKTOB XJIaJJar€HTOM BHE 3aBHCHUMOCTH OT 00beMa cocyja
c=4. Tak xak pm=0,2 MIla/l1 MIIa=2, To pacyeT IIoNIaau pa3repMEeTH3aANUNA TTPOBOIUM
o KpuTeprabHOMY cooTHoIIeHuto (158). BriOpaB B kauecTBe 3HaUeHUS KOAPHUIIMCHTA
pacxona m=0,4, moxy4yaem BbIpakeHUE

]
(36x 31N x g2 225 %036
8314x298 L AGAD)

04 79572 -1)

T.€. AUaMeTp cOPOCHOTO TPyOOIPOBOJA JOKEH COCTABIATH OK0JI0 0,7 M, YTO CIMIIKOM
MHOTO JJIsl COCYJIa, PKBUBAJIEHTHBIN TuaMeTp KOoToporo (auamerp cepsl oobeMoMm 4 M )
1,97m.

F> 037 A,
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ITosToMy cuctema cOpoca JaBiieHus, BKJIoYast TpyOOIpOBOI, T0JKHA OBITh CHa0KeHa
cucreMoit opomeHus. [Ipu 3ToM MokeT ObITh MPUHATO c=1,5, a 3HAYUT, KaK HETPYAHO
BBIUUCIIUTh, JAMAMETp cOpocHOoro TpybompoBoga Oyzaer paBeH 0,4 M, 4TO BIOJIHE
IIPUEMIIEMO ISl JAHHOTO COCYAA, PACCYUTAHHOI'O HA TOCTATOYHO HU3KOE JIaBIICHUE.
IIpumep 3. Peakrtop BMECTMMOCTBIO 6 M3, B KOTOPOM BO3MOXKHO 00pa3oBaHue
M30IIPONIAHOJIO-BO3IYIIHOM cTeXxuomeTpudecko cmecu npu agasieHun 0,2 Mlla,
COJZICpKUT CIIOKHBIE Bpallamooummecs aetaid. TpeOyercs omnpenenuTs O0e30MacHyo
IUIOINAAb PAa3TepPMETU3AIMM IPU YCJIOBUHM, YTO PEAKTOp PACCUUTaH Ha HU3OBITOYHOE
nasnenue 0,4 Mlla (abcomorHoe manenue 0,5 MIla).

Tak xak pm=0,5 MIla/0,2 MIla=2,5 Gonbiie 2, To pacueT Beaem no dopmyine (159).
JUist cTeXnoMeTpuyecKor M30IpONaHosio-Bo3ayHoi cmecu Mi=(60%0,044+28%0,956)
KrXKMonL'1=29,4 KrXKMonL'l; SuiZO,295(O,2/O,1)'0’520,21 ch'l; pe=9,3; Ei=8.0.
[TockonbKy BIMSIHME BCTPOCHHBIX JieTajel Ha TypOyJIn3aluio 0HO3HAYHO HEU3BECTHO U
00bEM peakTopa OTHOCHUTEIIBHO HEBENHUK, BblOuMpaeM 3HaueHue c=8. Ilpu 3HaueHUM
ko3 duumenTa pacxoga m=Il nmeem

172
X021

]

(36 3141 g _ 234
B3140290

Fr xﬂ,@xM =02 af.

1 JB ’

OTcro/1a HETPYHO BBIYUCIUTb, YTO JUAMETP NPEAOXPAHUTEIBHON MEMOpPaHBI JOKEH
ObITH paBeH 0,5 M.

I[Ipumep 4 (oOparHas 3amaya). B maGopaTtopHom cocyne oobemom 0,01 M ,

paccuutanHoM Ha nasieHue 2,0 MIla u umeromemM cOpoCHOE OTBEPCTHE ISl YCTAaHOBKH
MPEAOXPAHUTEIIBHOW MEMOpaHbl JAHaMEeTpoM 2,5 ¢M, TPOBOIAT WCCICIOBAHUS TIO
OTIpeICTICHUIO HOPMAaJTbHBIX CKOpOCTEH pacrpocTpaHeHHUs IJIAMEHH IS
CTEXHOMETPUYECKUX METAHO-BO3MYIIHBIX CMECEHd TIpH  Pa3IUYHBIX JABICHHSIX.
Tpebyercs ompenenuTh, IO KAKOTO MAaKCHMAJIbHOTO HAYaJIbHOTO JABJICHHS MOXHO
MoJIaBaTh B COCY/l TOPIOYYIO CMECh, YTOOBI MOCJIE €€ BOCIZIAaMEHEHHUS B IIEHTPE cOoCcyaa
JaBJICHUE B3pbIBa HE MPEBBICUIIO AOoMyCcTUMOTO fAaBieHus 2,0 Mlla.

Tak kak ¢ pocToM JaBieHUs HOpMallbHAs CKOPOCTh MAaJaeT, TO ¢ HEKOTOPHIM 3a11acoM
B KauecTtBe Syi BbIOMpaem 3HaueHue 0,305 M><c'1, MOJIyYEHHOE [IJIST aTMOC(EPHOTO
JaBJICHHUS. Jns CTEXHOMETPUYECKOM METaHO-BO3yIITHOM cMecH
Mi=(16%0,094+20%0,906) KF><KM0J15'1=26,9 KrXKMonL'l; Ei=7,4; pe=8,7. 3HaueHus
dakTopa TypOynm3zammu W KO3p(UIMEHTa pacxoa MOTYT OBITb  IPHHSTHI
cooTBeTcTBeHHO ¢c=1 m m=0,8.
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Hckomoe 3HayeHue HA4daabHOIO [ABIECHUS B3pbIBA B COCYJI€ BXOAUT B 3HAYCHHE
Pm=Pm/Pi, npuueM Pm=2,0 MIla B COOTBETCTBHM C YCIOBHUSAMHM 33a/Ja4H. 3alMCaHHOE
OTHOCHUTEJIBHO Pm KpUTEpUaNIbHOE cCoOOTHOLIEHHE (159) nmpuHuMaeT BUI

a CJeI0BaTelIbHO, MAaKCUMAJIbHO JIOMyCTUMOE HavaJlbHOE JaBJICHHWE TOPIOYed CMECH B
cocyne

057

-1 -1
7. [E
- TR =2,Dﬂﬂ1’ﬂ[8,’x‘—%] — 0.6 MTTa,

T.€. He NOJKHO npeBbimars 0,6 MIlay.
(BBeneHo gonosiHuTEeNbHO, U3M. Ne 1).
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