I'pynna xomnanuii «IloxxapHblil DxcepT»
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CPEJICTBA IO KAPHOM ABTOMATHUKH. OBJIACTh IPUMEHEHUS.
BbIBOP THUITA

PEKOMEHJALIAH

[IpencTaBneH mMOPSOK PacdyeTOB aBTOMATHYECKUX CHUCTEM HPOTHUBOIOXKAPHOW  3allUTHI,
peanu3ymomMX IeJeBble 3aJa4yd, pelIeHHe KOTOopbiX mnpenycmartpuBaercs B [OCT 12.1.004.
HpI/IBeHeHLI PEKOMCHAAMU TI0 MOATOTOBKE HCXOJHBIX MAaHHBIX 3allAIIacMOIo o0bekTa. OnmcaHb
ANTOPUTMBI BHIOOpa aBTOMATHYECKOH YCTAaHOBKM MOXapoTymieHHs. M3710XKeHbl METOOUKH pacueTa
BPEMCHHM PA3BUTHUA MOXKapa A0 HACTYIICHUA NPEACIbHO MOIMYCTHUMBIX 3HAYCHHUH OIAaCHBIX (baKTOpOB
noxapa. PaccMoTpeH HOpsAAOK BbIOOpa OrHETYLIAIETO BEINECTBA, CIOCO0a IMOXKAPOTYLICHUS U
OBICTPOACIHCTBHS ABTOMAaTUYECKOW YCTAHOBKH OXKapoTymeHus. OnucaH HOpsSIoK BEIOOpa MOKapHBIX
u3BeIIATeNeil M OCOOCHHOCTH NPUMCHEHHS JbIMOBBIX, TCIUIOBBIX MOXKApHBIX H3BENIaTeIeH U
u3BemaTeneil miameHu. [lpencraBleHBl METOAMKH pacyera, HEOOXOAMMBIC Ul pa3sMELICHHUS
usBeruatencil. [IpuBeaeHbl cpaBoYHbIC JaHHBIE 00 OCHOBHBIX CBOMCTBAaX OTHETYINANIHX BEIIECTB U
TOPIOYUX MaTepPHaIOB.

PCKOMeH[[aL[I/II/I npeaHa3sHauYCHbI JUIIA CIICuaJInucCToOB, 3aHUMAIOIuXCcAa IMPOCKTUPOBAHUEM,
MOHTAaXXOM H 3KCHJ’IyaTaI.[PIeI>i CHUCTEM HO)KapHOfI ABTOMATHUKH, a4 TAKXKC JJId MHKCHEPHO-TEXHUYCCKUX
PabOTHUKOB MOXKAPHOI OXPAHBI.

Pazpabotanst ®I'Y BHUUIIO MUC Poccun.

1. OBIIME MMOJIOKEHUA

1.1. Heo6xomnmocTh 000pyaoBaHUSI 0OBEKTOB AaBTOMATHUECKMMH YCTAHOBKAMH II0XKapOTYLICHUS
(AVYIIT) nmu noxapwoii curHamm3ammu (AYIIC) onpenensercs Ha ocHoBaHuu TpedoBanuit HIIB 110,
cootBerctBytomux CHull, oTpacieBbix nepeuHelt 00bEKTOB WM 110 TPEOOBAHUIO 3aKa3UHKa.

IIpu 3TOM cnenyeT Takke yUHUTHIBATh 3a7ayud, CTOSIINE Mepe]] CUCTEMON I0KapHOI aBTOMAaTHKH B
cootBercTBuM ¢ 'OCT 12.1.004.

Tum aBTOMaTH4YEeCKON yCTAaHOBKH MOKAPOTYIICHHS, CIOCO0 TYIICHUS, BHJ] OTHETYIIAIINX CPEICTB,
THO  00OpYJOBAaHMS YCTAaHOBOK IIOKapHOH aBTOMATHKHM (TIOKapHbIC W3BEIIATENH, IPUEMHO-
KOHTPOJIbHBIE IPHOOPHI ¥ MPUOOPOB YHPABICHHUS) OMPEICISIOTCS OpraHU3aueH -IPOSKTHPOBITUKOM C
Y4€TOM HACTOSIINX PEKOMEHJALHHI.

1.2. HcnonHeHue aBTOMATUYECKHX YCTAHOBOK IOXKapOTYLIEHUS M IOXAPHOW CUTHAIU3ALUU
JIOJDKHBI COOTBETCTBOBaTh TpeboBaHmsMm HIIB 88-2001*, TOCT 12.3.046, TOCT 12.4.009, TOCT
15150, ITYD u npyrux HOPMaTUBHBIX JOKYMEHTOB, JIEHCTBYIOIIMX B 3TOH 00J1acTH.

1.3. IIpu Be16ope Tuna AYIIT u AYIIC cnenyer yuuThIBaTh:

- KaTeropHIo 00BEKTA 10 MOKAPHOH OIMaCHOCTH;

- (QU3MKO-XMMUYECKHE CBOWCTBA W TIOKA3aTeNId TOXKApPHOW OIMACHOCTH TOXKapHOW HAarpy3Kd Ha
00BEKTE;

- (M3MKO-XMMHYECKHE ¥ OTHEeTYyIIaIlne CBOMcTBa orHeTymanmx Bemects (OTB), Bo3aMoxxHOCTH 1
YCIIOBHS UX MPUMEHEHNS, KOTOPBIE YKa3aHbI B IPUIIOKEHUH 1;

- KOHCTPYKTHBHBIE ¥ OOBEMHO-TUIAHHPOBOYHBIE XapaKTEPUCTHKH 3aIUINACMBIX 3JaHUM,
MTOMEIIEHUHN U COOPYKEHHH;

- CTOMMOCTB 0OpAIIAIOIINXCSl Ha 00BEKTE MaTepUaIbHBIX IEHHOCTEH;

- 0COOCHHOCTH TEXHOJIOTHYECKOTO MpoLecca.

[Tpu Be1bope AYIIT yunThIBaIOT TaKxe:

- Bo3MoxkHble TNl AYIIT B 3aBMCHMOCTH OT mpuMeHseMbIX orHerymanux semects (OTB) n
OBICTPOCHCTBYUS yCTAHOBOK;



- KallUTaJIbHBIE BJIOKEHUS U TeKylue 3aTpaTel Ha AVIIT.

1.4. ABroMaTHYecKne YCTAHOBKM IIOXKapOTYLICHUs, NMpEeAHA3HAYCHHBIC I 3aIIUTHl OOBEKTOB,
npexycmorpenHsix HIIB110, BemoMcTBEHHBIMH TIepeYHSIMH, TOJDKHBI cpalOaThIBaTh Ha HAYaIbHOM
CTaJuH MoXKapa.

ABTOMAaTHUYECKHE YCTAHOBKH MOXKApOTYIIECHHs U MOXKapHOM CHrHalM3alUM, NPOEKTUPOBAHHE
KOTOPBIX OCYILECTBIISIETCS 10 TPpeOOBaHHIO 3aKa34yMKa, JOJDKHBI 00ecrednBaTh 0€30MacHOCTh JII0eH B
3alIMIIAeMOM O00BEKTE M IO COIIACOBAHMUIO C 3aKa3YMKOM MOTYT PEIIaTh TaK)Ke OJHY U3 CIEIYIOIINX
3ajay:

- MHUHMMU3alMs ymepba Hpu TYIICHHH T0XXKapa MaTepualbHbIM LEHHOCTSIM, HaXOJIIMMCS B
3aIIMIIAEMOM [TOMEIICHNH;

- COXpaHEHHE LEJIOCTHOCTH OTPAXKIAOMMNX KOHCTPYKIHUH 3alIUIIaeMOro MOMEICHUS U
MPEOTBPAIIECHIE PACIPOCTPAHEHHMS TT0XKapa 3a €ro MpPEeieIbl.

1.5. PexomeHmamuu MOTYT OBITh HCIOJNB30BaHBI HPH pa3pabOTKe TEXHHYECKOTO 3aJaHus Ha
MPOEKTHPOBAaHHUE, TEXHUKO-3KOHOMHYECKOro oOocHOBaHMs mnpoekta AVIIT ms crposmuxcs wu
PEKOHCTPYHPOBAHHBIX 0OBEKTOB.

2. AITOPUTM BBIBOPA AVYIIT

2.1. AnroputM BeiOopa AVIIT BkitodaeT B ce0s CIEAYIONIIE OCHOBHBIC TAITBL:

- BEIOOD M MOJrOTOBKA UCXOIHBIX JTaHHBIX;

- pacdeT KPUTHYECKOTO BPEMEHH Pa3BUTHA I0XKapPa;

- BEIOOp OTHETYIIAIIEro BEIIECTBa, criocoda noxkaporymenus u tuna AVIIT;

- 06ocHOBaHME OCHOBHBIX MapameTpoB AVYIIT;

- OKOHuaTebHbIN BeIOOp AVIIT.

2.2. Pacuetnoe xonmuyectBo OTB Beruucnsior B cootBercTBuu ¢ HITb 88-2001%*, BemoMCTBEHHBIMU
HOPMAaTHUBHBIMU JJOKYMEHTaMH WU AeUCTBYoUMMHU pekoMeHaauusmMu BHUUIIO nist onpeneneHHOro
TUIa OOBEKTOB (BBICOTHBIC CTCJUIAKHBIC CKIIAJbI, KaOCIbHBIC COOPYXKEHUS U 1p.). OnpenessioT
HEOOXOIMMOCTh HAHYHS pe3epBa miu 3amaca OTB.

OnemenTHyI0 6a3y AVIIT BBIOHpArOT ¢ y4eTOM IepedHs MPOAYKINH, TOJUIeKAIIeH 00s3aTebHON
CepTU(UKAINA U NeHCTBYIOMNX HOpM Ha ipoektupoBanue AVIIT, nanpumep HITb 88-2001%.

2.3. OxoHUaTeIbHBIH BBHIOOP NPOM3BOIAT M3 YCIOBHS MHHHUMHM3ALMM 3aTpaT Ha CO3JaHHe
YCTaHOBKHM WJIM MUHMMH3ALIMU pa3HUBl A Mexay yuiepOoM ot moxapa ¥ u 3arpatamu Ha AYII mis
KOHKPETHOT0 00beKTa 3 (110 COTIIACOBAHMIO C 3aKA3UHKOM):

A=V-3. (2.1)

[Ipy 5TOM yYHUTHIBAIOT KalnTaJIbHbIE BIOKEHHS U 3KCIUTyaTallMOHHBIE M3/IEP)KKH NOTPEOUTENS IpH
ucnonb3oBanuu equHUNE AYIIT. Kpome Toro, ¢ y4eTOM MECTHBIX YCIOBHI OMpPEACNSIIOT ymepo OT
npumeHerns OTB B cimyd4ae ero HEraTMBHOTO BO3JEHCTBHA Ha MaTepHaJbHbIE IIEHHOCTH
3alIMIIAEMOT0 00BEKTA.

Ilo cormacoBaHMI0 C 3aKa34yMKOM OKOHYATeNbHbIH BBIOOP AVYIIT MOXET MpPOU3BOAMTHCS MU
YCIOBHM MUHHUMH3AINH PACX0JI0OB Ha CO3/1aHHE YCTaHOBKH.

3. PEKOMEH/JAIINUA 110 BBIGOPY N NOATI'OTOBKE NCXO/IHBIX TAHHBIX

3.1. YcraHaBnmuBarOT HEOOXOIUMOCTh MPUMEHEHUS aBTOMATHYCCKONH YCTAHOBKH ITOKApPOTYIICHHUS
(AVYIIT) B coorBeTcTBUU € 1. 1.1 HacTosimx Pekomenaamuii.

OcHoBanmeM s ocHameHus o00bekTa AVYIIT MOXeT OBITH TakKe pEIICHHE 3aKa3dHKa,
u3NokeHHoe B T3, yTBEpKIEHHOE B YCTAHOBJIEHHOM IOPSIZIKE.

3.2. B COOTBETCTBUU C TEXHUYECKUMHU XapaKTEPUCTUKAMU 3alIWIAEMOr0 OOBEKTa COCTaBISIOT
MepedeHb UCXOHBIX CBeACHHN. [Ipr 3TOM HCTONB3YIOT 00bEMHO-TNIAHUPOBOYHEIE PENICHUs 00BEKTa,
CBEJICHUSI O TIOXKapHOW Harpy3Ke u JIp.

IIprmMep ykazaHHOTO mepeyHs npuBeieH B Tabmwme 3.1.



Tabauya 3.1

HcxoaHble cBeJeHUS 0 3aIUIIIAEMOM 00bLEKTE

HaumenoBanue 3HaYeHus 110
IIOMCHICHUAM

*

1 N

Knaccudukarus 3amumaemsrx 006exToB o CHull 21-01-97:
10 CTEIEHN OrHECTOMKOCTH

M0 KOHCTPYKTUBHOM MOKaPHOH ONAaCHOCTH

10 ()YHKIIMOHATIHHO MOKAPHOI OMACHOCTH

HepequL 060pyﬂOBaHI/I${, HaxoJAmerocs B 3aliuiiacMoM IIOMCIICHHU N

Ilepeuenr  roproouymx  BewmiecTB  (MarepuaioB) B TIOMEUICHUH U
COOTBETCTBYIONTHH UM Ki1acc MM nojkiacc noxapa no 'OCT 27331

Kareropus nomenienus mo B3peIBONOXKApHOH U MoxkapHo# onacHocTH o HITh
105

Knacc B3pbpIBOONACHBIX H MTOKapOONacHbIX 30H o [TYD

2
IToutanp oObekTa (HOMeUIeHust), M

OrHecToNKOCTh CTPOUTENBHBIX KOHCTPYKIIUI

Bricora, anvHa, mupuHa, M
CxemMa moMenieHust

3
O0BeM, M

2
Hnomazm OTKPBITBHIX IPOCMOB, M
Pacmonoxenne u IJIom@azab OTKPBITBIX MPOCEMOB IO BBICOTC IMOMCIICHUSA, Ha
IMOTOJIKC U B ITIOJIy, M

Temmnepatypa HapyKHOTO Bo3ayxa, °C:
MaKCHUMAaJTbHas
MHHHMaJIbHAsI

CBCI[GHI/I?[ O BCHTWIALMU MNOMCIICHHUA: IIPUTOYHAA, BBITAKHASA, MPUTOYHO-
BBITSIDKHAsl, KDATHOCTH BEHTHUJIALIUN

Temmepatypa B 3aliIaeMOM OMELISHUH 10 3aropanus, °C

HauvaspHast OCBEIIEHHOCTD ITyTeH 3BaKyalnH, JIK
KoaddummenT orpaskerus (anp0e10) IpeMETOB Ha IMYTIX 3BaKyalluu

KommaectBo J'IIOI[CfI B 3alIMIIIa€MOM ITIOMCIICHUH, YCJI.

Cxema HyTefI 9BAKyallMy, HIIMPHHA 9BAKYAIIMOHHBIX IMTPOXOJ0B, M

MaxkcumanbHOe DJICKTPHUUICCKOC HAIIPSIKCHUC 060pyI[OBaHI/I$I, B
B03M0XHOCTD OTKIIFOUSHHS HAIIPSODKCHUSA TIPU TT0XKApe

[IpenenpHO-gOMycTHMOE H30BITOYHOE AaBICHHE B moMeneHnn, MIla

BricoTa oTMeTKH 30HBI HaXO0XICHUA J'IIOZ[Gﬁ HaJ I10JIOM ITOMCIICHUA

PasnocTh BBICOT ITOJIA

CTOUMOCTH MaTcpuaJIbHbIX HeHHOCTeﬁ 00BeKTa (HOMCIH@HI/IH)

N — KOJINYECTBO MOMEILIEHH.

C y4eToM MECTHBIX YCIIOBHH B YKa3aHHBI MMEPEYCHb MOTYT OBITh BKJIFOUYCHBI JIPYTHE CBEACHUS O
3alIMIIaeMoOM OOBEKTe, HalpHMep, XapaKTEPUCTHKU 3aMbUICHHOCTH W KOJIMYECTBA arpeCcCHBHBIX
BEIIECTB B aTMoc(epe MOMEIIeHUs], celicMIIecKast aKTUBHOCTD H JIp.

3.3. OmpenensioT TMoOKa3aTedu IOXKAPHOW OMACHOCTH W  (PU3UKO-XMMHUYECKHE CBOWCTBA
MMPpOMU3BOJUMBIX, XPAHUMBIX W TPUMEHACMBIX B IIOMCIICHWHU BEIIECTB W MATECPHATIOB. le/l
HEOOXOIMMOCTH NCHOIB3YIOT HH(POPMAITMOHHO-CIIPAaBOYHBIE TaHHEIE.

PesynbTaTel 0000matoT B TabauaHO#M Gopme (Tadir. 3.2) uiim HHBIM 00pa3oM.




Tabauya 3.2

Iloxka3aTe/u MokapHOii OIACHOCTH U CBOMCTBA MaTEePHAJIOB

HaunmenoBanue 3HayeHus 1o IIpumeuanue
MIOMEUICHUSIM
1 N
Bun, ¢pusuko-xummdeckue cBocTBa [lo cipaBouHBIM
KomugectBo, kr JTaHHBIM
(1o macnopty)

IToxapHas Harpys3ka, MJx-m no HIIb 105
BennunHa u  XapakTep pacHpesiereHus IOXKapHO ITo nanHBIM
Harpys3Ku: o0BeKTa
COCPEe0TOUEHHAs
paccpefoToucHHas

1

Hwuzmras tenmora cropasmst, MJx-kr Ta6mn. 1, npui. 1

1

2 -
VnenpHas MaccoBast CKOPOCTH BBITOPAHHUSA, KI''M -C Tabmn. 1, TIpuII. 1

JluneitHass CKOPOCTh pacHpOCTpaHEHHs] IUIAMEHU TI0 Tabmn. 2, npui. 1

MOBEPXHOCTH FOPIOYEro MaTepHana, M-

[lepneHAUKYIAPHBIN K HANPaBICHUIO ABWKCHHS MJIAMEHH Mo manHBIM

pa3mep 30HbBI TOPCHUS, M 00BeKTa

Temneparypa Bcobiiku JIBXK, 2K menee 90 °C wnun Ilo cipaBouHBIM

6onee 90 °C JaHHBIM

Temneparypa kunenus JIBXK menee 50 °C (1o macriopry)

Cpennee 3HaYCHHE TOPHU30HTAILHOH CKOpOCTH **

pacnpocTpaHeHus IUIaMEHH TI0 MOBEPXHOCTH Marepuana,

mc’t

Cpennee 3HaYEHHE BEPTUKAJILHOM CKOPOCTH **

pacnpocTpaHeHusl IUIaMEHH 110 MOBEPXHOCTH MarepHala,

M-C

JrsmMoo0pa3yromias CIocOOHOCTh TOPAIIETO MaTepHaia, [pwun. 2, Tabm. 5

Hr-m2-kr’

Pacxon kuciaopoia Ha Kr ropsiliero Marepuaia [pwun. 2, Tabm. 6

[IpenenbHo-n0MyCcTHMOE couepxcgmne JaHHOTO Ta3a B Xco, =0,11;

arMoc(epe nomerieHus (X), Kr-M X0=0,16-10"
XHCL:23'1O-6

WHaekc cxeMbl pa3BUTHA OXapa *x

WHieKe TOKCHYHOTO NMPOIYKTa TOPEHUs **

Tur pacueTHOH cXeMBI Pa3BUTHS MOXKapa Mo nanHBIM

o0bekTa
IIpuBeaeHHass NPOIOIDKUTENBHOCTh HayalbHOM CTaauu puc. 4.1, 4.2

noXkapa

* N — KOJIMYECTBO ITOMEIEHUIA.
** - 0 maHHBIM pekoMeHJanui "Pacuer He0OX0JMMOro BpEeMEHH IBaKyallUH JIIOJel U3 IOMELIeHUH pu noxape"
(M.: BHUMIIO, 1989. - 22 ¢.)

4. PACHET KPUTHYECKOI'O BPEMEHU PA3ZBUTHSA ITIOKAPA

B 3aBucuMocTH OT OCOOEHHOCTEH 3aIMIAEMOro IMOMEIIEHHS (HaJM4ue JIoAeH, MUHUMU3AIMS
ymepba 0T moOXapa, HCKIIOUEHHE €ro  paclpoCTPaHEHHWsS)  ONPENeNsIoT  KPUTHYECKYIO
MIPOIOJDKUTEIBHOCTD (BpeMsl) pa3BUTHS MOXKapa [T OJHOTO WIJIM HECKOIBKUX BAPHAHTOB:

- obecrieueHns: CBOEBPEMEHHOIT IBaKyalny JHOIei;

- pa3BUTHS MOXKapa 10 HAYAIIBHOM CTa1u;

- PEAOTBPALICHUS PACHIPOCTPAHEHHS OXKapa 3a MPeeibl TOMEIICHHUS.

4.1. PacueT KpUTHYECKOTO BpEMEHHU TOXKapa, HEOOXOAUMOTO Ui O0ECTIeUueHUsI CBOEBPEMEHHOM
9BaKyaliu JIIOJIeH, MPOBOJAT 10 MeToauKe, n3noxerHHod B TOCT 12.1.004.

3ajgaya 3akiaroyaeTcsi B BHIOOpPE CXEMBbI I0Kapa, KOTopas HpPUBOIAMT K Hamboisee ObIcTpoMy
Pa3BUTHIO OJTHOTO M3 onacHbIX (akTopoB noxapa (ODII).




Pazsutre O®II 3aBUCHT OT BU/A TOPIOYHX BELIECTB M MAaTEPUAIOB U IUIOMIAIN TOPEHHS, KOTOPas, B
CBOIO OYepe]b, 00YCIaBINBAECTCS CBOMCTBAMU CaMUX MAaTEpHAJIOB, a TAKXKE CIIOCOOOM HMX YKIAAKH U
pa3MeIeHHsI.

4.1.1. Beibop cxemvi nosicapa.

[lepBoHauaIbHO BHIOMPAIOT BO3MOKHBIE PACUETHBIE CXEMBI Pa3BUTHUS I0XKapa, KOTOPbIE MOTYT
OBITh peajM30BaHbl TPH ITOXKape Ha 3alMIiaeMoM oO0bekTe. [l KaXJoH CXEMBbl BBIYHCISIOT
KoMILIEKCHI A, n; B, z.

4.1.1.1. Kaxpass pacueTHas cxeMa XapaKTepu3yeTcsd 3HadeHUsAMHU KoMIiekca 4 u N, KOTOpbIe
3aBUCAT OT ()OPMBI TOBEPXHOCTH TOPEHUS, XapaKTEePUCTHK T'OPIOYMX BEIIECTB M MaTepualioB H
OTIPEETAIOTCS CIEAYIOIUM 00pa3oM:

a) JJ1sl TOPEHHS JIETKOBOCTUIAMEHSIOLIUXCSA ¥ TOPIOYHX KHUIKOCTEH, Pa3IUTHIX Ha IUTOIAAN S:

- [IPY TOPEHUH )KUAKOCTH C yCTAHOBHUBILIEHCSI CKOPOCTHIO TOPEHHS

A=yS,n=1, (4.1)
TZ€  — yIeIbHas MaccoBasi CKOPOCTh BBITOPAHHS, kr-m 2t

A — pa3MepHbIH mapaMeTp, YUNTHIBAIOUIMN YIEIbHYI0 MacCOBYIO CKOPOCTh BBITOPAHHS T'OPIOYEro
Marepuaa U IUIoNIa/b oxapa, Kr-¢ ' ;

N — pacdyeTHbIH mapameTp (MOKa3aTenb CTENCHN), YIUTHIBAIONINH H3MEHEHHE MACChl BEITOPEBILIETO
Marepuaga BO BpEMEHH;

- [IPY TOPEHUH )KUAKOCTH C HEYCTaHOBHUBILEHCS CKOPOCTHIO TOPEHUS

A4=0,67yS/Jt.. ,n=15, (4.2)

/1€ Te; — BPEMSI YCTAHOBIICHHUS CTAIIMOHAPHOTO PEKMMA BHITOPAHUS JKUIKOCTH.
3Ha‘-ICHI/Ie Ter HpI/IHI/IMaIOT B 3aBUCHUMOCTHU OT TeMnepaTypbl KHUIICHUA )KUOKOCTH.

10 100 °C - 180 c;

or 101 go 150 °C — 240 c;

6omnee 150 °C - 360 c.

0) 111 KPyroBOrO pachnpOCTPaHEHUs! IJIAMEHH 110 MOBEPXHOCTH PABHOMEPHO PACHPEEICHHOTO B
TOPU30HTAIILHOM MIOCKOCTH FOPIOYEro MaTepuara:

A=1,05yv2, n=3, (4.3)
rje V, — JIMHeWHast CKOPOCTh PACIPOCTPAHEHHUS IFIAMEHH TI0 MOBEPXHOCTH FOPIOYET0 MaTEpHaa;

B) JUI BePTUKAIBHOW MM FOPH30HTAIFHON MOBEPXHOCTH TOPEHUS B BUJE NMPSMOYTOJIbHHUKA, OJHA
nu3 CTOpOH KOTOpOFO yBeJ’II/I‘II/IBaeTCSI B JIIBYX HaHpaBHeHI/IﬂX 3a CYCT paCHpOCTpaHeHI/Iﬂ IJIaMCHHU
(HanpuMep, TOPU30HTAILHOE HAIMPABJIEHHE OTHS IO 3aHABECY IOCIE OXBaTa €ro IJjIaMeHeM IO BCei
BBICOTE):

crT !

A=wyvb,n=2, (4.4)
rzie b — pa3mep 30HbBI TOpEHHs, IEPICH/MKYIISIPHBINA HATIPABICHUIO IBUKECHHS TIIAMEHH;

T) AN BEPTUKAJIbHON MOBEPXHOCTH TOPEHHWs, uMeromed (opMmy mnpsMoyroisHUKa (TOpEeHHUE
3aHaBeCca, OJWHOYHBIX JEKOPAlUii, TOPIOYHX WIH OOJHIIOBOYHBIX MATEPHUANOB CTCH TIPU
BOCIIAMEHEHHH CHH3Y JI0 MOMEHTA TOCTH)KCHUS IIAMEHEM BEPXHETO Kpas MaTepHuana):

A =0,667yv.Vv,, n=3, (4.5)
rae V, — cpeiHee 3HaueHHe rOPU30OHTAIbHOM CKOPOCTH pacipOCTpaHEHUs IIAMEHU;

Vy — CpellHEe 3HAaU€HHE BEPTUKAIbHOM CKOPOCTH PACIPOCTPAHEHUs IIIaAMEHH;

JI) Ul TIOBEPXHOCTH TOPEHHUsS, MMEIoIIel (GopMmy IHMIMHIApa (TOpeHHe MakeTa IACKOpalud KU
TKaHEH, pa3MEIIEHHBIX C 3a30POM):

A =2,09y v,v,, n=3. (4.6)

JIi1st BBIYMCIIEHUSI KOMITJIEKCOB B ¥ Z ompenensroT reoMeTpuieckie XapakTepUCTHKH 3aIIUAIIaeMOTO
nometeHusi. K HIM OTHOCATCS €ro TeoMeTpHUecKuii 00beM, MPUBEACHHAS BBHICOTA U BHICOTA KaXKIIOH
13 paboYmX 30H.

4.1.1.2. Beruucienne KOMIUIEKCOB B u Z.

OnpenenstoT TeoMeTpudeckuid 00beM Ha OCHOBE pa3MepoB M KOHQUTYpAIMHM ITOMEIICHHUS.
[IpuBeneHHYI0 BBICOTY BBIYHCIIIOT KaK OTHOIICHHE TE€OMETPHYECKOTO O0beMa K IUIONIaau
TOPU30HTAIIBHOM MPOEKIUK noMemeHust. BeicoTy paboueii 30Hb1 h paccuuThiBatoT 1m0 Gopmyie

h=hy,+1,7-0,55, 4.7
rae oy — BBICOTa OTMETKH 30HbLI HAXOXKIEHHS JIFOEH HaJl II0JIOM ITOMEIEHHUS;

8 — pa3HOCTh BBICOT 1m0Jia; & = 0 — IMpH ero rOpU30HTAILHOM PACIIOI0KCHHH.

HaxonsT 3HaueHus KOMILIEKCOB B U Z:

L SN »
- (1-9)nQ’ (“8)



z :%exp[lAgj , Ipr h < 6 ™, (4.9)

re B - pasmepHbIil KOMIUIEKC, 3aBUCSIINI OT TEIUIOTH CTOpaHU MaTepHaia H CBOOOZHOTO 00beMa
MOMEIEHUS], KT

Z — 6e3pa3MepHBIN apameTp, YIUThIBAIOINN HepaBHOMepHOCTh pactpezenaenust ODII no Beicore;

V — 06beM 00beKTa (IOMEMEHHS), M;

Q — HI3MmAs TEIUIOTa CrOpaHus, MI[>K~Kr'1;

h — BeicoTa paboueii 30HBI, M;

H — BbICOTa O0BEKTA, M;

¢ — K03 QUIMEHT TEILUIOOTEPH,

1 — K03 OUIHUEHT MOTHOTHI TOPECHUS.

C, — ynenbHas u300apHas TEMIOEMKOCTb I'a3a, MJx-kr

4.1.1.3. Pa3Butue OPII.

Kaxmoif paccMOTpPEHHO# BBIIIIE PACUETHOIN CXeMe MPHCBAMBAIOT MOPSAKOBBIA HOMEp (HMHICKC ).
Beruucnsaror 3HaueHHe KPUTHYECKOH MPOJOIKHUTENBHOCTH I10%Kapa (Tyyj) MO YCIOBHUIO JOCTHKEHHS
kaxapiM u3 ODI] npeenbHO TOMYCTUMBIX 3HAUCHHI B 30HE TIPeObIBaHMS JTH0IeH (paboueii 30He):

a) 1O TIOBBIIIIEHHOH TeMIepaType

1/n;

o= B[220 1) (4.10)

I 4; z(273+T,)

rae Ty — HauanbHas TeMIIEpaTypa B MOMEIICHHHU 10 Hadalia Moxapa,
0) 1o moTepe BUTUMOCTH
_\n;

B VIn(1,050E

o = Zin| 1- Vin(1,050E) , (4.11)
] 4; zBDI
p

rae o — K03 UIMEHT OTpakeHus (anp0e10) MPEIMETOB Ha MYTAX IBAKYaIlUH;

E — HavaspHast OCBEIIEHHOCT ITyTei IBaKyalny, JIK;

D — apiMO0OGpasyiomas CrocoGHOCTh TOpAMmero Marepuana, Hi-M*Kr' (3HaYeHHs TPHBEICHHI B
tabm. 3, npui. 2);

|, — IpeeNbHAs JANbHOCT BUAUMOCTHU B BIMY, M.

Ilpy OTCYTCTBHM CIELMAIBHBIX TPeOOBaHMH 3HA4YeHHs O W £ NPUHUMAIOTCS DPaBHBIMH
cootBercTBeHHO 0,3 1 50 JK;

B) 110 MOHIKEHHOMY COAEP KaHUIO KHCIOPOa

_1\/n;

o | By 00w
Kpj Aj , BLO2
V

(4.12)

+0,27

rae Lo, — ynenbHblii pacxoz kucnopoza, Kkr-kr (mpui. 2, a6, 4);
) 10 MPEeSbHO JOMYyCTUMOMY COJIEPIKAHUIO KAXKIOTO M3 ra3000pa3HbIX TOKCHYHBIX MPOIYKTOB

TOPEHHUSL
_1\/n;
ar o (-2 | (4.19)

Y ZBL,

e X — IpeleNnbHO TOMyCTHMOE COAEPKAHNE TOKCHYHOTO ra3a B MOMEIICHHH, KI-M - (XCOZ =011

Kr-M > Xco = 1,16:107 kr-m®; XpyeL = 23-10° kr-m);

L - yaenbHEIA BEIXOJ TOKCHYHBIX Ta30B MPH CTOPAHHH OJHOIO KI' MATEPHAsa, KI-Kr - (3HAYCHHS
NPUBEJICHBI B TIPHJL. 2, Ta0. 4).

Eciu mon 3HakoM Jjorapudma mostydaeTcs OTpHLATENbHOE uHciao, To paHHbld O®II He
IpeJCTaBIsIeT ONACHOCTH.

[Mocnenyrommii pacyeT MPOU3BOST AJ1sl HAUOOJIEe ONTACHOTO BapuaHTa pa3BUTHS I10Kapa, KOTOPHINA
XapakTepu3yercst HanbobmmM TemrioM Hapactanust O®II B paccmarprBaeMOM HOMELICHUH.

Jnst aToro BeIOMparoT Hambosiee OMACHBIE CXEMBI PA3BUTHSI MOXKapa, AT KOTOPBIX OIPENEINSIOT



KPUTHYECKYIO IIPOJIOJDKUTENIBHOCTD MOXKapa ( rﬁg’? ):
]

obm — i T B O, _mr
Txpj =min {thj s T, Txp,- T, (- (4.14)
HaXOHHT KOJIMYECTBO BBIM'OPEBIIETO K MOMCHTY T](p- , Marepuaiga
i
n.
= A
m = At (4.15)

Kpj *
Kaxxgoe 3HaueHne M; B BBIOPAHHOIT j-i cXeMe CPaBHHBAIOT ¢ 0OIIeil Maccoil roprodero Marepuana
Ha 3aIuIaeMoM o0bekTe M. PacyeTHble cxeMsl, A1 KOTOPBIX M; > M, HCKIIOYAIOT U3 JanbHEHIero
paccMOTpEHUs.
W3 ocraBmIMXCsl pacyeTHBIX CXEM BBIOMpPAIOT HamboJsiee ONACHYIO, Ul KOTOPOW KpHTHYECKas
MPOAOJKUTEIBHOCTD I0XKapa MUHUMAJIbHA:

m; = min {rkpj} . (4.16)

[TonyyeHHOE 3HAYEHHE T, M €CTh KPUTHYECKAs MPOJOIIKMTENLHOCTH IIOXKapa Ul PacyeTHOH
cxXeMbI oOecrieueHrs 0€30I1aCHOCTH JIIOIEMH.
OmnpenemnsroT BpeMsi, HEOOX0IUMOe JUTS YBaKyalluH JIFOACH:

Thyn = Ketid" ~ 0,8 10" 4.17)
ITo meromukxe, npuBenenHod B I'OCT 12.1.004 ompepensioT BpeMsl S5BaKyallUd JIOAEH U3

3aIUIIACMOr0 00BEKTA Tayy
pac

3HAaYCHUE Tpyp  JOJIKHO YOBIETBOPSTH CICAYIOLIEMY HCPABCHCTBY:
pac

T?wnpac < Tav- (4.18)

4.2. PacueT KpUTHUECKOTO BPEMEHH 0Kapa Ha HAYaJIbHOM CTaIHH.

B coorBerctBum ¢ 'OCT 12.3.046-91 AVIIT momxHa cpabaThiBaTh OO OKOHYAHUS HAYaIbHOM
CTaJIuH MosKapa.

MuHUMaTBHYIO TIPOIOJDKUTEILHOCTh HauaIbHOU CTAJANH MOXKAPA Ty, B TOMEUIEHUH ONPENETISIIOT B
cootBercTBUU ¢ ['OCT 2.1.004 cnenyromuM METOI0M.

4.2.1. PaccunThIBalOT KOJIMYECTBO MPUBEACHHON MOXKApHOH HAarpy3kH (g) mo ¢popmyie

n
g=>0, (4.19)
i=1
rae gi - KOJIHNYECCTBO HpHBeZ[eHHOI?'I HO)KapHOfI Harpy3KI/I, COCTO?IH.IGﬁ n3 i-FO FOpIO‘IeFO nu
TPYAHOTOPIOYETO MaTepHraa.
3Ha4yeHne {; BBIYHCISIIOT IO hopMyIae:
Qp
i =0y, 8’ (4.20)

rae g,, — KOJHYECTBO IOPIOYEro U TPYIHOrOPIOYero i-ro MaTepuaa Ha eJJUHUILY [UIOIIA/H, KT-M 2

P H -1
QHi — TEeIJI0Ta cropanus i-ro Marepuana, M/x-kr .

4.2.2. BBIYUCISAIOT TPOAOHKATEIHLHOCTS HAYaIbHOM CTAINH TTOXKapa 1mo GopMyJiaM:
a) U1 noMereHust 0obemMoM V < 310 m®

1/3
ter= 0,0420%m [ 1| (4.21)
Ve Qp v
cp
6) st momerenns oosemom V > 310° m°
1/3
Then = 0, 89 '1072 ngn % y (422)
Ve Qu,

re Ty, - MHHEMaibHas (IPHBEACHHAs) MPOJOJDKUTENBHOCTh HAYAbHONM CTajuu moxapa (c), B

3aBUCUMOCTH OT 00beMa TOMCHICHUSA OIPCALCITIACTCA rpaqmqecxn O JaHHBIM pHUC. 4.1 nm 42,



48

S a2
x‘ // /
5 36T Ve /' 0/
T gl // P -
§ 24 | //- O/
3 / _
g 18} "
12 -
g
g
=

0 1-10% 2.104 3-10* 4-10% 5-104 6-]0“ 7104
v, w?

— — — H=6,6;1-g = (2,4-14) kem®; 2—g = (67-110) ken”; 3—g = 640 xeu’>;
=" H=72wu; 1-g =(60-66) keu'?; 2-g = (82-155) kem*; 3-g = 200 kem’;
—0=0=H = 8y; 1-9=60 xeu?; 2-g = (140-160) ke ; 3-g = (210-250) kem'>;
H =4,8; g = (169-70) xe-m™

Puc. 4.1. 3asucumocms MUHUMATLHOU NPOOOIHNCUMENbHOCIU HAYANBHOU CMAOUL ROXCAPA 8
nomewenuy 8 3a8UCUMOCIU OM 00beMa NOMewjeHs BbICOMbL NOMeWEeHUs U KOTUYeCmed NPUeeodeH ol
NOJICApHOLL HA2PY3KU

S e

c

Y

5

3

g

%

S

=3 ’ - - A
2 0 1-103 2.10° 3-103
= V., m3

3asucumocmo MUHUMATLHOU RPOOOJICUMENLHOCIU HAYANLHOU CMAOUL NOHCAPA 8 NOMEUeHUU 6
3a8ucuMocmu om 00beMa NOMeweHUs. BbLICOMbL NOMEWeHUs U KOIUYeCMBd NPUEEOEeHHOU NONCAPHOT
HAaz2py3Ku:

I-H=3m 2-H=6m3-H=12m

\.|ICp — CpCaAHsA CKOPOCTD IMOTEPHU MACChI noncapﬂoﬁ Harpysku B HavaJbHOI CTaJIuu IoKapa,

2 1
KM “-C”", BEIYHCIISIOT 110 (hopMyIie

Z(gM“VI)
Vo= ), @.23)
>0,
rac \VI — CKOpPOCTb IIOTEPU MACChHI B HavaJbHOH CTalun II0Kapa i'r() MaTtepuajia HO)I(apHOﬁ

2 -l
Harpy3KH, Kr-M ~-C

QP — cpenHsis TeIIOTA CrOPAHHsI IIOXKAPHOI HATPY3KH, MI[K-Kr™, BRIYHCISIOT 10 hopMyTe
cp
p
z ( gMi HI )

p M/, 4.24
.= (4.24)

V — IMHeHas CKOPOCTb pacIipoCTpaHCHUA IJIaMCHHU, M‘C—l.
I[OHYCKaeTCSI B KayeCTBE BEIWYUHBI V 6paTb MAaKCHUMAJIbHOC 3HAYCHHUC [JId COCTaABJIAIOIIUX



MOXKapHYIO Harpy3Ky MaTepHasoB.

3HaucHus BeM4EH V, i, QF

., IJI1 OCHOBHBIX FOPIOYMX MaTEPHAJIOB MPHBEICHBI B MIPHIL. 2.
cp

4.2.3. Kputnueckoe BpeMs Ha HaualbHOH CTajgun mokapa T

MUHUMAaJIBHOH MIPOJOIDKUTEIFHOCTH HAYaIEHON CTAIIH TIOKAPA Tycr:

rf;‘" = Tyen (4.25)

C uenpl0 MUHMMHU3AIUHU yinepOa OT MoKapa KPUTHYECKOE BPEMs MOXKET OBITh YMEHBIICHO C
yuetoM ko3 duruenrta d0ezonacuoctu Ky

MOJXKET OBITh IMPUHATO PaBHLBIM

MHH

Kp K6THCH- (4 . 26)

4.3. O0OCHOBaHHE KPUTHYECKOT'O BPEMEHM [UISi MPEJOTBPALIEHHS pPACIpOCTPaHEHMs MOXapa 3a
Tpe/IeIbl 3aIUIAeMOTr0 O0BEKTa.

B psape ciyuaeB mo TpeOoBaHMIO 3aka3umka npoektupoBaHue AVIIT mpousBomuTcs ¢ IENbIO
NpPEeJOTBPAIICHHS PAcIpOCTPaHEHUs] HOXapa 3a Ipefeibl 3amuinaeMoro oobekra. OOBYHO 3TO
JOCTUTAeTCs ITPH COXPAHCHHWH LEJOCTHOCTH HJIEMEHTa KOHCTPYKLMH 3alUIAeMOro OOBeKTa ¢
MUHHMMAaIbHOHN OTHECTOMKOCTBIO.

[Ipu 5TOM TIPOIOIHKUTENFHOCTE TOKapa B 3amumaemMoM oobekte onpenensercs mo [OCT 12.1.004
U IPyTHM JAEHCTBYIOIIMM HOPMATUBHBIM JOKYMEHTaM.

T

5. BBIBOP OTHETYIMAIIEI'O BEHIECTBA, CIIOCOBA INOKAPOTYIIEHUA
N TUITA AYIIT

5.1. Bosmoxupie OTB BeiOupator B coorBerctBuu ¢ HIIB 88-2001*. VYuwmreiBaroT Taxxke
PEKOMEHAyeMbIE CBEICHHS, PUBEICHHBIC B Tabmuie 5.1, 0 IPUMEHNMOCTH OTHETYIIAIIUX BEIIECTB
st AYII B 3aBucuMocTH OT Kitacca BeposTHoro noxkapa mo 'OCT 27331 (cm. tabn. 4.1), cBOHCTB
HaxXOASAIINXCS Ha 00BEKTEe MaTepUaIbHBIX [IEHHOCTEH.

st 00beKTOB, PyHKIIMOHAIBHAS TTOYKapHasl OTIACHOCTh KOTOPBIX OTHeceHa K Kiaccam @2 wmn D3,
YUUTBIBAIOT TakXKe NMpHUBeIeHHBIe pui. | (Tabux. 3, 4) ceenenus o Tokcuanoctu OTB.

Janneie Tab1. 5.1 momydeHbl METOJIOM IKCIEPTHOTO ompoca. JUCrepcHOCTh BOABI, MPUMEHSIEMOM
JUIA TyLIeHHd JerkoBocIuiamensomuxcs xuakocreit (JIBX) u roprounx xunkocreit (1K), 3aBucur ot
TEMIIepPaTyphl UX BCIBIIIKH.

[Tpu ncrosb30BaHUK IEHOOOPA30BATENS YUUTHIBAIOT TEMIIEPATYPY KHIICHHUS JIETYUHX JKHIKOCTEH.

IlerooOpa3oBaTeny 1e1€BOT0 HA3HAUEHHUS MCIOJIB3YIOT KaK JUIS TYIICHHS KOHKPETHBIX BEIECTB
(mammpumep, meHooOpazoBatenu [1O-6T®-Y, [TO-6LIDII u ap. — I MONAPHBIX (BOJOPACTBOPUMBIX)
roprounx xunakocteit, [10-6L[T u I1O-6HII ocobeHHO 3()(HEeKTUBHBI TIPU TYIICHUH HEPTEIPOIYKTOB),
TaK U U CrieluUIecKuX ycaoBui (Hanpumep, menooopazosarens [10-61THT u [10-6MT u mp. — mis
ycnosuii Kpaitrero Cesepa, nmenooOpazoBarenn “Mopner”, [10-6TC-M, I[NO-6HII-M u nmp. — s
MONYYeHHUs MeHbl KpaTHOCTEI0 oT 10 mo 1000 ¢ mpuMeHeHHeM MOPCKOW BOMBI; TUIEHKOOOpa3yromue
(dropcurTeTHYEeCKHE TeHOOOpa3oBaremn [10-6A3F, T1O-6TD, T1O-611® u npyrume COBMECTUMBI C
MIPECHOH, 000POTHOW U MOPCKOM BOJIOHN M CO CTAHAAPTHBIM MOKaPHBIM 000PYIOBAHHUEM).

s BeiOpanubix OTB mpoBepstoT NMpoTHBOIIOKa3aHUA K MX NMpuMeHeHuro no maHHeiM HIIB 88-
2001*, Tabmurst 5.1 U cIpaBOYHBIM MaTepHaliaM.

Tax, Bononennsle OTB Henb3s NPUMEHSTH A TYIIEHHS CIETYIONNX MaTepHajioB:

- aJJFOMHUHAHOPTaHMYECKUX COSAMHEHHUH (Peakiisi co B3PBIBOM);

- JINTHAOPraHWYECKUX COEAMHEHWH; a3ujga CBHHIA; KapOWJOB IIEIOYHBIX METAJUIOB; THAPHIOB
psilla METayuIoB — aJIOMUHMS, MAarHUs, IUHKA; KapOWJIOB KalbI¥s, AIIOMUHUS, 0apus (pa3iokeHue c
BBIJICJIEHUEM TOPIOYNX Ta30B);

- ruapocynabduTa HAaTPHS (CAMOBO3rOpaHHe);

- CEpHOH KHCIJIOTBI, TEPMHUTOB, XJIOPH/IA THTaHa (CUIIBHBINA 3K30TepMHUUYECKUil 3 (EKT);

- OuTyMa, TMEpeKHCH HaTpHs, >KHPOB, Macell, NeTpojaryMa (yCHJIEHHE TOpEeHHs B pe3yjbTare
BBIOpOCa, pa3OpBI3TMBaHNS, BCKUITAHUS).

I'azoBbie OTB He MPUMEHSIOT ISl TYIICHUN TIOKAPOB:

- BOJIOKHHUCTBIX, CBIY4HX, MOPUCTBIX M JAPYTUX TOPIOYUX MATEepHaloOB, CKIOHHBIX K
CaMOBO3TOPaHMIO U TICHUIO BHYTPH 00beMa BELIECTBA (APEBECHBIE OIMIIKH, XJIOIOK, TPABSIHAS MyKa U
ap.);

- XUMHYECKHX BEUIECTB U UX CMECEH, MOJIMMEPHBIX MAaTEPHAIOB, CKIIOHHBIX K TIICHHIO W TOPECHHIO
0e3 moctymna Bo3ayxa;

- THPUIOB METAIJIOB M TUPO(OPHBIX BEILECTB;

- IOPOILKOB METAIJIOB (HATPHUH, Kalnid, MarHui, TUTAH U JIp.).



IIpumeuanne. Tymenune noxapos kinacca C mpeaycMaTpuBaeTcs, €y IIPH 3TOM He IIPOMCXOIUT 00pa30BaHUs
B3pbIBoOIIacHOH atMocdepsl. O3oH00macHkIe razoBsle OTB (xmamon 114B2, xnmamon 13B1 u np.) npumeHsioT B
COOTBETCTBUH TOJIBKO JUIS IIPOTHBOMOKAPHOH 3aIIUTEl 0OBEKTOB 0COO0H BaXKHOCTH.

IMopomku orHerymamue HE OOECHEYMBAIOT IOJHOTO MNPEKPAIIECHHWS TOPEHHS W HE JOJIKHBI
MPUMEHATHCS JUTS TYIICHUH TT0KapOB:

- TOPIOYMX MAaTEpPHajoB, CKIOHHBIX C CaMOBO3TOPAHUI0O M TJICHHIO BHYTPH OOBEMa BEIECTBA
(mpeBecHBIC OMMMIIKH, XJIOMOK, TPaBsHas MyKa, OyMara u 1ip.);

- XUMHYECKHX BEIIECTB M UX CMecei, MUPOQOPHBIX M MOIMMEPHBIX MAaTEPUaNIOB, CKIOHHBIX K
TJIICHHIO ¥ TOPEHHIO 0€3 AOCTyIa BO3ayXa.

Orserymangue a3po30J14 He NPUMEHSIOT AJIs TyLIEHUs MoXKapa roploYuX MaTepuajoB MojaKIacca
Al, eciiu KOMMYECTBO MaTepuaja BEJIMKO W €ro MOXapoTYIIEHHE HE MOXKET OBbITh OCYIIECTBICHO
HITaTHBIMH PY4HBIMU cpencTBami, npexycMmorperHsivu IIT16 01 u HITB 155. [Ipyrue orpanudenus k
NPUMEHEHHUIO OTHEeTYIIANNX adpo3oeii npusenexs! B 1. 9 HIIb 88-2001*.

ITo pesynpratam npoBepku uckmouaroT OTB, koTopble He MOTYT OBITH IPUMEHEHBI Ha OOBEKTE
3aIINTHI.

[IpoBepsitor mpoTuBomoKa3anus kK npuMeHeHmro OTB B 3aBucuMocTH OT 00BEMa M BBICOTHI
3aMIMIIAEMOTO TOMEIICHNUSI.

OrHeTyIamnye a’po30Jid He MPUMEHSIOT B MMOMEMICHUAX BbicoTol Ooee 10 M. OOBeM momenieHnit
He JoJpkeH npessimiath 10000 M°, 06BeM KabeIbHBIX COOpYKeHHUH (TOIy3TaXKH, KOJUICKTOPHI, IIaXThI)
- 3000 m>.

5.2. OnpenensitoT BeposTHBIH cnocod noxapotymeHus s BeiopanHeix OTB o nanueiv HITB 88-
2001%* u Tabauwes 5.2.

[TpuMeHsIOT CcrIocoObl TOXKAPOTYLICHUSI MO TOBEPXHOCTH (JOKAIBHBIA HO IMOBEPXHOCTH) WIIU
00BEMHBIH (JIOKAJTBHBIN IO 00BEMY).

OOBEeMHBIN CrIOCOO MOXKAPOTYIIEHHST O0ECIeYMBaeT CO3AaHHUsS Cpelbl, He IOAJepKUBAOLIeH
TOPEHHE BO BCEM O0BEME 3aIlMIIAaeMOro MOMeEIIeHUs (coopyxeHus). IIpu MokapoTyIIeHHH IO
MOBEPXHOCTH OTHETYIIAIlee BEIIECTBO BO3ICHCTBYET Ha TOPSIIYI0 MOBEPXHOCTh 3aIIMIIAEMOTO
MOMEIICHUS (COOPYKEHUS).

JlokanpHbI CIOCOO TOXapOTYHIEHUS 0 00beMy oOOecrednBaeT BO3JCHCTBHE OTHETYIIAIIETO
BEIIIECTBA HA YacTh 00bEMa MOMEIIECHHS 1/MIH Ha OTAENBHYIO TEXHOJIOTHIECKYIO SANHHUILY.

JlokanmpHbBI  CHOCOO MOXAPOTYIICHHS II0 IOBEPXHOCTH TPEIyCMaTpUBAcT BO3JECHCTBHE
OTHETYIIAIEro BEeIIECTBa HAa YacTh IUIOLIAJU MOMEIIEHHs] W/WIK Ha OTJENbHYI0 TE€XHOJOTHYECKYIO
eAVHUILY.

IIpu BeIOOpe cmocoba MOXAPOTYHIEHHA CleAyeT YUYUTHIBaTh OSKpaHHpYyIollee JeiicTBue
KOHCTPYKTHUBHBIX 3JIEMEHTOB TMIOMEIEHHS, KOTOpBIE pensaTcTBYIOT nogade OTB HemocpencTBeHHO Ha
MOBEPXHOCTH BEPOSITHOTO Ovara Imoxkapa.

Hanpumep, ecnu TexHOJIOTHUeCKoe 00OpyIOBaHME M IUIOLIAJKH, TOPU3OHTAIBHO MJIM HAKJIOHHO
YCTaHOBJICHHBIE BEHTWIIMOHHBIE KOpPOOa C INMMPUHOM MM amameTrpoMm cedeHus cBeime 0,75 M,
pacmoyio)keHHble Ha BbIcoTe He MeHee 0,7 M OT IUIOCKOCTH NOJa, NPEMSTCTBYIOT OPOLICHUIO
3alMIIaeMOl MOBEPXHOCTH, TO i nojauu BojoneHHelx OTB cnegyer 10MONHUTENBHO
yCTaHaBJIMBaTh CIPHHKJIEPHbIE WIM JpPEHYEPHbIE OPOCHTENM C TNOOYIUTENbHOW CHCTEMOH I0J
TUIOINAAKH, 000pyIOBaHUE U KOPOOa.

[Nomaya orHerymiamux MOPOIIKOB JIOJDKHAa oOecrieunBaTh PaBHOMEPHOE 3aIlOJIHEHHE HMOPOIIKOM
3amMmaeMoro o0beMa WM PAaBHOMEPHOTO OpOLICHHWE IUIOMAAW C YYETOM JAuarpamMM pacibuia
(IpuBeIeHHBIX B TEXHHYECKOW JOKYMEHTAIMM Ha MOAYNb). [Ipm Hamm4myu HEOONBIINX 3KPaHOB
OTpeNeNndioT IUIOMAAb 3aTCHEHWS - IUIOMAAbh YacTH 3allUIaeMOr0 YYacTKa, T/A€ BO3MOXHO
oOpa3oBaHHe oyara BO3TOpPaHHSA, K KOTOPOMY IBIDKEHHE IOPOIIKa OT HAacaIKa-pacHbUINTENS II0
MPSAMOM JTMHUY TIPETPAXKAACTCS HENPOHHUIIAEMBIMH JUIS TIOPOIIIKA YIEMEHTaAMH KOHCTPYKITHH.



I'pynna komnanuii «IloxapHslii DxcnepT»

Tabnuya 5.1
IIpuMeHNMOCTH OrHeTyIIamMX BemecTB B AYII i TylieHHs M0Kapa pa3inyHbIX KJIACCOB
I'oproune BemecTBa 1 Matepuaisl (00BEKTHI) < BosznyniHo-mexanudeckasi neHa I'azoBrie OTB IMoporiku Ornerymaniue
< § S KPaTHOCTBIO adp0o30JI1
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TBep/ple TICIOMUE BEIECTBA, CMaYlBaeMble BOJION 3 3 3 2 2 - 2 2 2 2 2 - -1
TBepE[I)Ie TACIOUHE BENIECTBA, HE CMAuMBaeMble| 1 5 2 2 B 2 2 2 2 5 B N
BOJI0#1 (XJIOTIOK, TOpd, pe3uHa u 1Ip.)
TBepable HeTIeIONUE BelecTBa (I1acTMAcChI U JIp.) 2 3 3 2 2 2 2 3 3 3 2 - 3
PesuHoTexHnyeckue uzenus (HETICIOue) 2 2 3 2 2 2 2 3 3 3 2 — 2
[lpenenbHble W HEMpEAENbHBIE  YTIIEBOJOPOJBI 1 3 3 3 3 3 3 3 3 3 3
(rerrTaH, OCH3WH U Jp.) (s IBKulXc| — - 3 3 3 3 3 3 3
Cruprs! Bogopactopumsie (C1—Cs) Toen <90 °C) 1 1 - 3 3 3 3 3 3 3
CrupThI OTPaHUYCHO pacTBOpHUMBbIC u
BosioHepacTBopuMBIe (C4 U BEIIIIE)
Kucinotel  OrpaHHYEHHO  BOJOPACTBOPUMBIE U 3 -1 | -1 | -1 2 3 3 3 3 3 3
BOJIOPACTBOPUMbIE (s JIBXulXc| - 1 1 2 3 3 3 3 3 3
D¢upsI IPOCTHIE U CIIOKHBIE Toen > 90 °C) - 1 - 2 3 3 3 3 3 3
AJTbJICTH/IBI ¥ KETOHBI
YrieBogopoHbIe Ta3bl (METaH U JIp.) - - - - - - - 2 2 2 1
I"a3p1, oOpa3yromue mpu peakiuu BEIecTBa ¢ BOJOH| — - - - - - - 1 1 1 2 2 1
(ametuneH u ap.)
Bonopon — - - - - - - 1 1 1 1 1 1
3BL 1 2 1 1 1 1 1 3 3 3 1 - -
Tenedonnsie y3bl 2 2 2 1 1 2 1 3 3 3 1 — -
KabesbHble coOpyKeHUs 3 3 3 3 2 - 1 2 2 3 1 — 2
TpaHchopmaTopHbIE TOICTAHIINT 2 2 2 1 1 2 1 3 3 3 2 — 2
OneKTpoHuKa 1 1 1 1 1 1 1 3 3 3 1 — —
HE ITPUMEHATG ITPU TYIIEHUUN
[Bemectn [Bemects,  Bcrymarommx  Bo|BemecTB, CIOCOGHBIX K  CAMOBO3TOPAHHMIO M  TICHHIO,




B3PBIBOOIIACHBIX U |B3aUMO/ICHCTBUE c BOJIOM, |BOJIOKHUCTBIX, CBHIMYYHX, IOPHUCTHIX, XUMHYCCKH aKTHBHBIX
PO OPHBIX, B3PBIBOOMACHBIX U MUPOPOPHBIX, [METAJIIOB, AaNMapaTHbIX C OONBIIUM KOJHWYECTBOM MEJIKUX
BCTYTIAIOIIAX B|meTyunx xugkoctedt ¢ T < 50|koHTaKTOB

B3aumogeiicteue c|°C

BOJIOH

Venosnvie obosnauenus:

3 — nooxooum omauuno;

2 — no0x00um xopouio;

1 —nooxooum, Ho ne pexomendyemcs,

""" ne nooxooum;

"*' — anexmpoobopyoosarue noo HanpadceHuem;

Tgcm TKun — memnepamypsl COOmMeemCcmeeHHO 8CNblUKU U KUNEHUA.




I'pynna xomnanuii «IloxxapHblil DxcepT»

Tabauya 5.2

Bo3mosxuabie BuabI npuMensiembix OTB B 3aBucMMoOcCTH 0T c1loc00a N0XKapoTyLIeHUst

Cnoco0 TymieHust ITpumensiemoe OTB

ITo noBepxHOCTH Bopa (pacnpuieHHas WM TOHKOpacIbUIeHHas!, ¢ jo0aBKaMu uin 06e3 100aBOK)

Ilena (cpeaHelt UM HU3KOM KPaTHOCTH)

HOpOIlIOK 06HICFO WKW CIICHMAJIBbHOT'O Ha3HAYCHUA

ITo oGbemy Ilena (BbICOKOH MU cpe/iHEH KPaTHOCTH)

T'azoBbic OrHETYyIIalue BCUICCTBA

Ioporok 001ero Ha3HAYCHHS

OrHeTymamne ad3p030JI1

JlokanbHbIH no|Boyia (pacnpuieHHas WM TOHKOpACIbIJICHHas, ¢ Jo0aBKaMH WM 0e3 100aBOK)
[IOBEPXHOCTH Ilena (cpeaHeit WM HU3KOH KPaTHOCTH)
INTopourok o0IIero Uiy CIeHaNbHOr0 Ha3HAYeHHs
JlokanbHbII no|ITeHa (BbICOKOM MIIM CpeiHel KPaTHOCTH)
o0beMy ["a30BbIe OTHETYyIIAIME BENECTBA

Iopoiok 0011ero Ha3HAYCHHUS

Ecnu cymmapHas miommanb 3aT€HEHHs MPEBBIIIAET INpeJeNbHbIe 3HAYeHUs, KOTOphle yKa3aHBI B
HIIb 88-2001%, To pekomeHayeTcsi pa3MellaTh JOMOJHHUTENBHbIE MOIYJIHM Uil HOAa4YMd MOPOIIKa
HEINOCPEACTBEHHO B 3aTCHEHHOW 30HE WU B II0JI0KEHUH, UCKIIIOYAIONIEM 3aTCHEHUE.

OOBbeMHBIN  CcrIOcO0  MOXKAPOTYIICHHST PEKOMEHAYETCSl NPUMEHSTh, €CIIM KOHCTPYKTHBHBIC
3JIeMEHTBl 00BEKTa CYNIECTBEHHO SKpaHupyloT momady OTB HemocpeacTBEHHO Ha ITOBEPXHOCTH
BEPOATHOro odara moxkapa. [Ipu 3ToM mapaMeTpsl, XapaKTEpU3YIOIUE TEPMETHYHOCTD 3aIUIAEMOT0
noMmenieHus: (mapaMeTp HETepPMETHYHOCTH, CTENCHb HETePMETHYHOCTH WM JIp.), HE JOJDKHBI
MPEBHIIIATH MPeeTbHBIX 3HaUCHUH, yka3aHHbIX B HIIb 88-2001*.

JlokanpHbIe cIIOCOOBI MOXKApOTYHIEHUs (10 00BbEMY WM MO IUIOLIAIN) HPUMEHSIOT Ul TYIICHUS
MOKapoB OT/JENBHBIX arperaToB Wi 000pyJOBaHMs B TEX CIIydasx, KOT/a 3alluTa HOMENeHHS B LIEJIOM
¢ nomotipio AYIIT TexHHYecKrn HEBO3MOKHA MJIM DKOHOMHUYECKHU HElleJecoo0pasHa.

IIpy 3TOM y4MTBIBalOT OCOOEHHOCTH IPHMEHEHMs JIOKAJIBHBIX CIIOCOOOB MOXKApOTYIIEHHs, B
YaCTHOCTH:

a) Ui JIOKAJBHOTO IMOXKapOTYIIEHHUS M0 00BEMY BBICOKOKPATHOM NEHON 3allUIacMble arperarsl
Wiu 000pYJI0BaHHE OTPAXKIAIOT METAIIIMUECKONW CETKOM ¢ pa3MepoM sUeiiku He Oonee 5 mM. BricoTa
OrpaXkJaroliell KOHCTPYKLMH JIOJDKHA ObITh Ha 1 M OoJibllle BBICOTHI 3alIMINAEMOr0 arperara Win
000pyIOBaHUSI M HAXOJUTHCS OT HETO Ha paccTossHMK He MeHee 0,5 M;

0) JoKaJbHAs 3alMTa OTAEIBHBIX NMPOM3BOACTBEHHBIX 30H, YYAaCTKOB, arperaroB U 000OpyIOBaHUS
OTHETYIIAIIUM IMOPOIIKOM IMPOU3BOAUTCS B MOMEHICHUSAX CO CKOPOCTSMH BO3AYIIHBIX NOTOKOB HE
Gomee 1,5 m-c' WIM C mapaMeTpami, YKa3aHHBIMH B TEXHHYECKOH TOKYMEHTAILMH Ha MOJIYIh
HOPOLIKOBOTO MOXKaPOTYIICHUSI.

B nomemennsx o6beMoM cBbime 400 M°, Kak MpaBHIO, MPHUMEHSIOTCS CIOCOGHI TOPOIIKOBOIO
MOXKapOTYIIEHHUS, KaK JIOKaJIbHBIN 110 IUIONIAI! WM 00beMy, WIIH 110 BCEH IIJIOMIA .

5.3. B 3aBucumoctu ot BeIOpaHHOTOo OTB M cnocoba moxaporymenns BeiOupatoT Tum AYIIT:
YCTaHOBKH BOJASHOTO, IEHHOT0, Ta30BOT0, TOPOIIKOBOTO WIIH a3PO30JIHHOTO MOKAPOTYIIEHHS.

s BomorreHHbIX AYIIT BBIOMparOT BapHaHT YCTAHOBKH: CIIPHHKIICPHAS FIIN JpEHYEpHAS.

YYuTHIBaIOT, YTO BBICOTA MOMEIICHUH, 3amuimaeMbix crnpuHkiepHoit AYIIT, orpannyeHa u He
JovkHa mpeBpmmate 20 M (32 HCKIIOYEHHEM YCTAHOBOK, TIPEIHA3HAYEHHBIX JUIS  3aIUTHI
KOHCTPYKTHUBHBIX 3JIEMEHTOB TIOKPBITHH 3JaHUN M COOPYIKESHUH).

CrpHHKIIEpHBIE YCTAHOBKU BOJASHOIO U IIEHHOTO MOXKAPOTYIIEHHsI B 3aBUCUMOCTH OT TEMIEPaTypHI
BO3JlyXa BBIOMPAIOT:

- BOJIO3AIIOJHEHHBIMHE - ISl TIOMEIEHUH ¢ MUHUMAIILHOM TeMmepaTypoit Bosayxa 5 °C u Bbllle;

- BO3AYIIHBIMU - JUIS HEOTAIJIMBAEMBIX MOMEIICHUH 3aHUi ¢ MUHUMAJIbHOM TeMIIepaTypoi HUXKe
5°C.

6. BLIGOP BBICTPOJEVMCTBUS AVIT

6.1. Bpewmsi, B TeueHHE KOTOPOTO MOXAp B 3alUIIAEMOM OOBEKTE JOJDKEH ObITh OOHApy)KeH,
OTIPEJIETISIOT U3 COOTHOIICHHSL:
ic] 3 c}
Tavn < Tavn ~Tavm,, - (6.1)

06H.pac




Ha ocHoBanmm kiaccuuKamuy 3alIdIAeMOTO O0O0BeKTa MO (YHKIMOHAJIHHON IMOKapHOU
OTIaCHOCTH BBIABIISIFOT HEOOXOIUMOCTh OTPAHIMUYCHNSI TOKCHIHOCTH MIPUMEHAeMbIX Jurs Tymenns OTB.

Jis 06bekTOB, QYHKIMOHANbHAS MTOKapHAs OMAaCHOCTh KOTOPHIX OTHeceHa K kiaccaM P2 mmu O3
no CHull 21-01-97*, nomxuel npumenstbess OTB, aas KOTOpHIX BeJMYMHA HOPMATHBHOU
OTHEeTYyIIAIell KOHIEHTPAlMK IIPU TYLIEHHH I0XKapa B 3aIlUINAcMOM OOBEKTE HIKE MaKCUMAaJbHOW
KOHLIEHTpPAIMH, IIPU KOTOPOH OTHETYIIallee BEIECTBO €Ille HE BBI3BIBACT HEOOPATHMBIX BO3JCHCTBHI
C,r- 3HaueHUs 3TOM KOHUeHTpauuu At HekoTopbix OTB npuBenens! B mpui. 1 (Tabun. 3, 4).

6.2. Pacuer MakcuMainbHO-a0mycTUMOro Bpemenu Boixona AYIIT Ha pabounii pexkuM 0T MOMEHTa

BO3HHKHOBEHHS T103Kapa Ty IPOBOMIT VIS CIEAYIOIIHX yCIoBuid [27]:

a) s obecrieueHus1 6€30MaCHOCTH JIOCH:

Makc __ 9 _ ODIT
Tavo = Tayn = KﬁTKp ) (6.2)

[Ie Tyyy — BpeMs, HEOOXOMMMOE [UIs 3BAKYyALlHH JIOICH;

K5 — xoappummeHT 6e30macHOCTH;

rxopqm— KpPHUTHYECKasl MPOAOJIKUTEILHOCTh IOXKapa Ui paccMaTpuBaeMOro OIAcHOro Qakropa

noxapa (O®II);
0) s obecrieueHUs CHIDKEHUS yiiepOa mociie moxkapa:

Makc __ Y MHUH
Tavil = Taymn < Txp o (6.3)

rae Thyy — Bpems cpabGarbiBanusi AVYIIT, ofecnednBaroiiee MUHMMH3ALUIO DPAaCIpPOCTPAHECHUS

MoKapa,

Ty - KPUTHYECKAs TIPOTOTKUTENLHOCTH TI0KApa C TIAHAPYEMBIM YIEPOOM OT HEro B mpesienax

Ha4YaJIbHOM CTaluM pa3BUTH: ITOXKapa.

Bpewmst Ty, ONPEACISIOT U3 HEPABEHCTBA

MakKc Makc Makc
Tavil = TANC t Topierp ! (6.4)

rie Thpe - BpeMsl OOHAapyXeHHs I[OXapa C MOMOIIbI TEXHHYECKHX CDPEACTB aBTOMATHYECKOI

noxapHoit curHamm3amuu (TC AIIC) B cocrae AVIIT (mma cupuakiepabix AYIIT — Bpems mo

cpabaTbIBaHHS IEPBOTO CHPUHKIEPHOTO OPOCHUTEIN);

Makc

sucrp - OblcTposeiictBue AVIIT (Bpemst OT HOJA4yM YNPABISIOLIErO CUTHANA HA BKIFOYCHHE

AVIIT mo BBIXOJAa YCTAaHOBKH Ha PabOYMil PEXHM) — OINPEIeNseTCS M0 TEXHHISCKON JTOKyMEHTAIu!
(T[) na TexHomoruueckyro gacte AYIL

[Tpu OTCYTCTBMM JaHHBIX OPHEHTHPOBOYHBIC 3HaueHus1 ObicTponeiicTBust AYIIT MOXHO NMPUHSTH
Mo JaHHBIM TabauIe! 6.1 [].

Tabnuya 6.1
OpueHTHPOBOYHBIE 3HAYeHUs UHepUUOHHOCTH AYIIT
Tun AVIIT Bricrponeiicteie AVIIT ( Tgger, )» €
CrpuHKIIEpHbIE BOI03aIM0HEHHbIE 0
CrpuHKIIepHbIE BO3/1YIIHbIC 500
JIpeH4epHbIC C JISKTPOIYCKOM 200
JlpeHuepHble ¢ THEBMOITYCKOM 300
T"a30oBbIE 5
TTopoIKoBbIE S
A5p0o30JIbHbIE S

N3 panpHeitiero paccmotpenust uckimodaor AVYIIT, koTopele HE YAOBIETBOPSIOT YCIOBHUIO
HEepaBeHCTBA 6.4.

7. BBIBOP THUIIA IIOKAPHBIX U3BEIIATEJIEMN
[Tpu BBIOOpE THMA okapHOoTO M3Beniareis (1) HeoOxoanMoO onpenenuTh 331341, CTOSIINE TTepe

cuctemMoi oOHapyxeHus moxapa B cootBeTcTBUM ¢ [OCT 12.1.004-91 "TloxxapHas 6€301acHOCTB":
- obecrieueHue MOXapHOH 0€30MaCHOCTH JIIOICH;




- o0ecrieueHne MoKapHOi 6€30MaCHOCTH MAaTepUATIbHBIX ICHHOCTEH;

- obecrieueHNe MOKapHOW OE30MTaCHOCTH JIIOJICH 1 MaTepHaIbHBIX IICHHOCTEH.

HeobOxonnmo coOpaTe HCXOAHBIE MaHHBIE IO XapaKTEpUCTHKE OOBEKTa W BHIY IOKapHOU
Harpy3Kd. 3aTeM TMpOBECTH AaHAIN3 XapaKTepUCTHUK MOXKapHBIX M3BELIaTeNed, KOTOopble OyayT
YIOBJIETBOPSITH TUM TPEOOBAHUSIM.

WcxonupiMu naHHBIMU [Uist BeIOOpa Tua [1M MoryT ObITh cienytomue GakTophl U apaMeTphl:

- BUJ, KOJIMYECTBO U pacHpeesieHue N0KapHOH Harpy3Ky;

- mpeBaJIMpyomui GakTop moxapa;

- Hanuuue (aKTOpOB CXOXKHMX € (DaKTOpaMH MOXKapa, KOTOPble MOTYT INPHBECTH K JIOXKHBIM
cpabaTpIBaHUSIM (YCTPOMCTBA OTOIUICHMS, CBETWIBHHKH M JAPYTHE TEIUIOBBIACISAIOIINE 3IICMEHTHI,
MIPOrpeB KOHCTPYKLUUHN MOMEIIEHUNA OT COJHEYHOIO M3JIy4€HHUs, AbIM, IbUIb, Biara, uctouHuku K- u
Y O- u3ydeHus, COTHEYHOE H3ITyUeHHe);

- IWana3oH TEMIIEPaTyphl U BIAXXHOCTH;

- Hamyne Mexaundeckux Bosneiictsuii mo 'OCT 17516.1-90;

- HAJIMYUE KOPPO3HMOHHO-aKTHBHBIX areHTOB;

- YPOBEHb MIEKTPOMATrHUTHBIX IIOMEX Ha MECTE Pa3MELICHUS;

- TeOMETPUYECKUE pa3Mephl MOMEIICHUS (UIMHA, IIHPUHA U BHICOTAa OTPAXKAAIONINX KOHCTPYKIIUN);

- KOHCTPYKIIMU TEPEKPBITHS;

- kareropun nomemenuit o HITb 105-2003 u xnaccsl 308 1o 1Y 3;

- TIpeJIeJI OTHECTOMKOCTH CTPOUTENBHBIX KOHCTPYKIIU;

- XapaKTEepUCTUKA U PACCTAHOBKA TEXHOJIOTHYECKOTO 000PY/I0BaHUSE;

- PacHOJIO’KCHNE HH)KCHEPHBIX KOMMYHHUKAIIHH;

- HQINYNE W XapaKTepUCTHKA CHUCTEM BEHTHWILIINH, KOHIWULIHMOHMPOBAHMS BO3IyXa, BO3AYIIHOTO
OTOIUICHHS;

- BpeMs 0OHapyXeHUS MoXapa, He00X0IUMOE ISl BEITTOJTHEHUS 33724, CTOSIIUX Mepe/l CHCTEMOM.

IIpn BeiOope THma I moxeT OBITH MPOW3BEAEH pACUYeT BPEMEHM HACTYIJICHUS HPEACIBEHO
JIONIYCTUMBIX 3HA4YCHUIl OMAacHBIX (PAaKTOPOB I0OKapa M COOTBETCTBEHHO BEIMYMHBI Odara Ioskapa,
KOTOPBIN JJOJKEH OBITh 0OHAPYKEH.

Pemaronum 3HauenneM npu Beioope tuma I1U1 sBistercss onpenenenue npeBanpyOMmuX GakTopoB
noxapa (ras, a3po307ib, bIM, IUTaMs, TEMIIEpaTypa), MOCIeT0BATEIHHOCTh U BPEMS UX BOSHUKHOBEHUSI.

Ilpu HemocratouHocTH HHGOPMALMKA HEOOXOJUMO IOJNYYHUTh OKCHEPTHOE 3aKJIIOYEHHE O
BO3MOJXKHBIX (haKTOpax Moskapa Win MPOBECTH IKCIIEPUMEHTHI.

Hanpumep, B COOTBETCTBHM C 3KCIICPUMEHTAJIBHBIMH MAaHHBIMM O Pa3BUTHM oOuara MHoXapa
EJUTIOI030COIEPIKAIMX MaTepualioB B Te4eHHe TMepBbIX 20 MHH BBIICISIOTCS Ta3000pa3HbIe
MPOIYKTBl TEPMUYECKOTO PA3JIOKCHHUS, 3aTeM MOSBIAIOTCS BHUAMMBIC BIMOOOpPA3HBIC IPOIYKTHI,
peructpupyemble ObiMOBbIMU I Ha 40-i muH. [losiBIeHHE B MOMEIIEHHWH MOPOTOBBIX YpOBHEH
M30BITOYHOI TeMIiepaTypbl 0OOHapyKuBaeTcs yepes3 2-2,5 yaca B 3aBUCMOCTH OT BBICOTBI IOMEIICHUS,
OTKpBITOE TUIaMsI MOXKET OBITh OOHAPYKEHO paHbllle cpabaThIBAHUS TETUIOBBIX M3BEIIaTEICH.

Eciu ycTaHOBIEHO, UTO NpeBaIMPYIOMUM (HAKTOPOM HOXkapa OyayT razoo0pasHbie MPOIYKTHI, TO
1esecooOpa3sHo NMPUMEHEHHE Ta30BBIX MOXKapHBIX H3Bemareneil. IIpruMeHeHne ra3oBBIX MOXKApHBIX
M3BEIIaTeNlell OrPaHWYCHO OTCYTCTBHEM CEpPTH(HIIMPOBAHHBIX O00pa3IoB, YIOBICTBOPSIONINX B
JIOCTAaTOYHOU CTETIeH! TPeOOBAHUSAM MIPUMEHEHHS.

Ecnmm yctaHoBieHO, YTO MpeBamupyonmM (akTopoM IMokapa OyJeT AbIM, TO IIeNeCO00pa3HO
npuMeHeHue AbIMOBBIX TTH.

Ecnu ycraHoBiieHO, YTO NIpeBaIMpYIOIUM (AKTOPOM Iokapa OyJeT Iuiams, TO IeJIecoo0pa3Ho
NpUMEHEHUE U3BelaTeNe IaMeHH.

Ecnm ycraHOBiEHO, 4TO IpeBaMpyOmMM (AKTOPOM Iokapa OyAeT TeIuo, TO Lenecoo0pazHo
MPUMEHEHUE TEIUIOBBIX MOKAPHBIX U3BEIATENICH.

Ecnm npeoGnanaronuii pakTop BEpOSITHOTO IOKapa HE YCTaHOBIIEH, IeJIecO00pa3HO MPUMEHEHHE
KOMOWHAIMK  W3BEHIaTeled WiIM KOMOWHHPOBAaHHBIX (B TOM  YHCIIE  JHArHOCTHYECKHX,
"HHTEJUIEKTYaIbHBIX" U3BENIaTeNeH, pearupyoInux Ha pa3IndHbie (HakTopsl moKapa.

IIpu obHapyXeHHH TOXapa OTAEIbHOE IOMENICHHE MOXXET OBITh Pa3doWTO HA PA3INYHBIE 30HBI
OoOHapy>XeHHsT B 3aBHCHMOCTH OT BEpOSITHOCTH BO3HHKHOBEHHS IIOKapa W €ro JIWHAMUKH, IS
(hopmupoBaHUsI CBOEBPEMEHHBIX BO3JCHCTBHI Ha Hero. Ilpm 3TOM B KaXIOW 30HE MOTYT OBIThH
YCTaHOBJICHBI PA3JIMYHbIC THITBI H3BELIATEIICH.



8. OCOBEHHOCTH BBIBOPA 1 TIPUMEHEHUS MOKAPHBIX U3BEINATEJIENA
IINIAMEHH

Bomnpocsl puMeHeHUsI U pa3MelnieHust moxkapHbix u3Bemiarenei ramenu (ITMIT) umeror Gonee
CJIOXHBII XapakKTep, 4eM PUMEHEHUE TEIUIOBBIX U ABIMOBBIX I10KAPHBIX U3BEIIATCIICH.

Onnako mnpaBwibHbId BeIOOp [IUII, anropurmMa HX BKIIOYEHHS, ONTHMAJBHBIN MOA00p
COOTHOIIEGHHS CUTHaJ/TomMexa (IapaMeTpa XapakTepU3yIOLIero ero 4YyBCTBUTEJNBHOCTH U
nomexo3zamuineHHocTh [TMIT) B KOHKPETHBIX YCIOBHSX IPUMEHEHHs IMO3BOJIAET 00ECHeYUTh paHHEe
oOHapy)XeHHe OYara 1oapa B YCIOBUSIX JEHCTBYIOIINX TIOMEX.

8.1. XapakTepuCTHKH NOKAPHBIX U3BelIaTe el IIJIaMeHH M 0COOEHHOCTH UX PadoThl

[ToxxapHBIe W3BEIIATENM B 3aBHCHMOCTH OT OOJACTH CIIEKTPaJbHOH YYBCTBUTEIBHOCTH MOXKHO
pa3menuTh Ha CIICAYIOUINE TPYIIIIBL:

- YyBCTBUTEIBHBIC B 00JIACTH YIBTPA(QHOIETOBOTO CIIEKTPa EKTPOMAarHUTHOTO u3inydeHus (Y D);

- YyBCTBUTEJIbHBIE B BUJIMMOM 00JIACTH CTIEKTpPa;

- YyBCTBUTEJbHBIC B HH(ppaKkpacHoit obnactu criektpa (UK);

- MHOTOCIIEKTpaJIbHEIE.

[Moxxapusie n3Beniarean MK nuana3zoHa B 3aBUCHMOCTH OT MH()OPMATHBHOTO MPU3HAKA U3ITyUCHUS
IUTaMEHH pa3/iesaioTcs Ha JiBa TUIIA:

- U3BEIAaTEeNH, PearupyIolIe Ha IOCTOSIHHYIO COCTABIIIOIIYIO U3ITyUeHHUS;

- W3BEIIATENH, pearupyrooume Ha dPQPeKT myabcanud (MEepIaHWs) WU3IYYCHUS IDIAMEHH, TOe 3a
MOJIC3HBIN CHTHAJI MPUHUMACTCSA TOJBKO €ro M3MEHeHHe ¢ JacToTod ot 2 mo 40 T'm (mymscamms),
XapaKTepHOE JJIs1 CBOOOAHOTO TOPSHUS MaTePHAJIOB.

Croco6HocTh [TH 00HApYKUBATh IIaMsI XapaKTEPHU3YyeTCS TyBCTBUTEIBHOCTHIO, T.€. PACCTOSHUEM,
Ha KOTOPOM OH CpadaTbIBaeT OT M3TYUYCHHS TUNIAMEHH TECTOBBIX O0YaroB 3agaHHOW BenmauHb! o HIIB
72-98.

UyBCTBUTEIHHOCTh TOKAPHOTO H3BEINATENs] 3aBUCHUT OT CIEKTpa HU3My4YeHHS IUIAMEHU DPa3HBIX
TOPSIIIMX MaTepUaJIOB U JUara3oHa CIEKTPaJbHONW YyBCTBUTEIBHOCTH H3BEHIATENS. DTH IapaMeTphl
JIOJDKHBl TPUBOAUTBHCS B TEXHHYECKOW JOKYMEHTAIlMM Ha TIOXapHble wW3Bemarend. Ecou B
TEXHUYECKOH JOoKyMeHTauuu Ha [IM 3TuX AaHHBIX HET, TO 1eJeco00pa3HO MPOBEIEHNUE HCIBITAaHUN
Jutst obecrieueHust 3PpPEeKTHBHOTO OOHAPYKEHUSI TOPESHUSL.

Jpyroii BayKHOH XapaKTepUCTHKOH IMOKAPHOTO U3BEUIATENS ABISCTCS €r0 HHEPIUOHHOCTb.

WHepumoHHOCTs W3BeMIaTeNel IIAMEHH B OCHOBHOM OMPEICINSAETCSCO CIIOCO00M 00paboTKh
curHana, popmupyemoro ¢poromnprueMHuKoM. Criocod 00pabOTKH CHTHaja CBS3aH, B CBOIO O4Yepelb, C
WHPOPMAIMOHHBIM PU3HAKOM IT0Kapa Ha KOTOPEI pearupyet [11.

W3Bemarenu, pearnpyronire Ha TOCTOSHHYIO COCTAaBIBIIONIYIO BXOJHOTO CHTHajla, KaK IPaBHIIO,
MOTYT IMETh MaJyl0 HHEPIIMOHHOCTH (1 MKc-3 ¢).

M3Bemarenu, pearupymoonige Ha MyJIbCalMM H3IYyYCHHUSA, HMEIOT 3HAYUTENHbHO OONBIIYIO
HMHEPIMOHHOCTh, CBA3AHHYIO C HEOOXOAMMBIM BpeMEHEM s 0O0pabOTKM BXOAHOTO CHUTHAJa, Kak
MIPaBUJIO, BHIIIIE 3 C.

IToxapHble uW3BeIIATENIM IUTAMEHH B 3aBUCHUMOCTH OT CIEKTPAIbHON UYBCTBHUTEIBHOCTH U
0cobeHHOCTeH 00padOTKN BXOIHOTO CHTHANIA IMEIOT Pa3INYHbIe YPOBHHU TOMEX03aIIHIIIEHHOCTH.

W3Bemarenu IUlaMeHH yIbTPa(pHOIETOBOIO JUAla30Ha MPAKTUYECKA HE YYBCTBHUTCIBHBI K
W3JIYYCHHUIO, UCXOJIIIEMY OT OOBEKTOB C TEMIEepaTypaMd MOBEPXHOCTH HE HMMEIONICH BUIMMOTO
CBCYCHUS, OT CBETHIILHUKOB, 3aKPBITHIX TUIA()OHAMHU, JIAMIT HAKAJIUBAHUS (32 HCKIIOYCHUEM OTKPBITBIX
JIaMIT B KBapIeBO# KoyOe, HalpuMep, METAJUIOTaJIOT€HHBIX, HEKOTOPBIX THIIOB T'a30Pa3PsIHbIX).

M3Bemarenu miuamenn Y@ nuanazona B oriauuue oT MK-u3Bemareneil MOryT mpUMEHSTbCS IJis
OoOHapyKeHUsI TOXKapa B YCJIOBUSIX HAIWYHSA B 3AIUIIAEMBIX 30HAX IMEPETPETHIX, HO HE HMMEIOIINX
CBEUEHMsI TEJI, HAIIpUMep, B KaMepax CYIIKH.

M3Bemarenn Y@ nuamna3zoHa YyBCTBUTEIBHBI K M3JIYYCHUIO AYTH MPH MPOBEISCHHH CBApOUYHBIX
paboT M BO3IECHWCTBUIO M3TYyYSHHWS OT MOJHHUI M CONHIA 4Yepe3 MPOEMBI, HE 3aIIHIICHHBIE CTEKJIOM,
MOTJIONIAIOIINM YIbTpa(HOIeTOBOE H3TyUCHNE, HAIPUMED, OKOHHBIM.

Crnenyer ydnTHIBaTh HalMYWE€ Ta30B M IMapoB BOABI B KOHTPOJHPYEMOH 30HE, OCIAOISIONIIX
W3Ty4YCeHHUE TIIaMEHH.

W3Bemarenu, 00JIaCTh YYBCTBUTEIBHOCTH, KOTOPBIX BhIOpaHa B OnmkHEW MH(pakpacHOW o0IacTH
crekrtpa (Hampumep, ¢ (Qoromnpeobpazosarensimu w3 Si, Ge), obmamator Gojee  HU3KOU
MMOMEXOYCTOMYMBOCTbIO K  BO3JIEHCTBUIO  COJIHEYHOIO  H3JyYEHHUs, 4YeM  H3BElIaTelH C
(hoTonpeoOpazoBaTEISIMH, CHEKTP YyBCTBUTCIHLHOCTH KOTOPBIX CMEIICH B 0olice JITMHHOBOJIHOBYIO
obnacTp criekTpa, Hampumep, PbS u PbSe.



W3Bemareny, pearnpyromue Ha MEPEMEHHYIO COCTABILIONIYIO 3TO U3BELIATENHN IUTAMEHH,

W3Bemarenwn, pearupyromue Ha 3PQEKT MyIbCalUH TUIAMEHH, HOJYUYHIN MIHPOKOE NMPUMEHEHHE
6maromapst IpOCTOTe KOHCTPYKLMM M 0Oojice HU3KOH CTOMMOCTH MO CPAaBHEHHIO C HM3BELIATEIISIMH,
pearupyronuMy Ha IOCTOSTHHYIO COCTABIISIOIIYIO M3TyUeHHs IUTaMEHH.

IIpeuMyiiecTBOM  [aHHBIX  M3BeLIaTeled  SABISETCA BO3MOXHOCTH  IIOJNyYEHHsS]  BBICOKOM
MIOMEXO0YCTOWYMBOCTH U3BeNIaTelisi K GOHOBBIM [TOMEXaM MOCTOSHHOTO YPOBHSI.

Henocratkamu n3Bemnarenei myabCalluOHHOTO TUIIA SIBISIOTCA:

- HEBO3MOKHOCTh PErHCTPAIUH MOJIC3HONW MOCTOSIHHOM COCTaBIIAIONICH U3TyueHHs, UCXOIAIIEr0o U3
30HBI IOXAapa, 3HaAYeHUEe KOTOPOoH MoxeT pocturats 98%;

- HEBO3MOXKHOCTb PETHCTPAIMU M0XKapa, pa3BUTHE KOTOPOTO MPOUCXOANUT HE OT MaJIoro, CBOOOTHO
TOPAIIET0 OdYara, a CcO BCIHBIIKKA WCHAPUBIINXCS MAaTEepUalioB, NP KOTOPOH MepeMeHHas
COCTABJIAIONIAs Oyara IUTAMEHH MOJXET OBITh HE 3apEeTHCTPUPOBAHA BCICICTBHE MPEBBILICHUSA
pa3MepamMu 001aCTH BCIIBIIIKK Pa3MEPOB TEIECHOTO YIJIa 30HBI YyBCTBUTEILHOCTH M3BEIIATEILS;

- HHM3Kasg IIOMEXOYCTOMYHMBOCTh K IIOME€XaM, BBI3BAHHBIM IIEPEMEIIAIOIINMHCST OOBEKTaMU H
BPAIIAIOIIMMHUCS 3JIEMEHTAaMH 000pyI0BaHMS, KaJarOUIMMHUCS AEPEBbIMH, HACEKOMBIMHU W NTUIIAMH U
T.I., Ha ()OHE MOCTOSHHOTO ()OHOBOTO M3ITYyUCHUS;

- HHU3KOe OBICTPOJEHCTBHE IO CPAaBHEHUIO C HM3BEINATENIIMH, PEardpyloUMMH Ha IOCTOSHHYIO
COCTaBIIAIOLIYIO U3Ty4EHHUS MJIaMEHH.

s ucmonb3oBaHMSA B KadecTBE NPHUBOJA AaBTOMATHUECKUX CHCTEM  IOXKapOTYLIECHUS
MpeIoYTeHHe, Kak IMpaBMIO, OTHACTCAd H3BELaTessIM, PEeardpylolldM Ha IOCTOSHHBIM YpOBEHb
W3Ty4EHUs, HE CBA3aHHBIH C YCIOBUAMH TopeHus. Takue wusBemartenu Oojee YCTOHYMBBI K
MOJYJINPOBAHHBIM BO3ICHCTBHUSM H3ITydIECHUS COJHIA U IPYTUX HCTOYHUKOB HE CBSI3aHHBIX C ITOXKapOM.

Jlns TIOBBINICHUS. TTOMEXOYCTOWYHMBOCTH MPEANIOYTUTEIHHO MPUMEHEHHE MHOTOCIIEKTPAIBHBIX
MOKapHBIX N3BEIIATEICH.

8.2.00/1acTh NpUMeHeHUs! MOKAPHBIX U3BelaTeJIeil JIaMeHn

M3Bemareny miaaMeHH MPUMEHSIOTCS, KaK MPaBWIIO, JUIS 3aIIMTHI 30H, TJe HEOOXOQMMa BBICOKAs
3¢ (HEeKTUBHOCT, OOHApPYXKEHHsI, TMOCKOJbKY OOHapyXeHHe [oKapa W3BENIaTeNs MU IUIaMEHU
MPOMCXOJUT B HA4aJbHOH (haze MIaMEHHOI'O TOPEHMs, KOT/ia TeMIepaTypa B MOMEILICHNH elIle AajeKa
OT 3HAYEHUH, IPH KOTOPHIX cPabaTHIBAIOT TEILUIOBBIE TTOKAPHBIE U3BEIIATEIH.

M3Bemarenn miaMeHH 00€CHEeYMBAIOT BO3MOXKHOCTh  3aIUTBI  30H CO  3HAYHUTEIbHBIM
TEIUIOOOMEHOM H OTKPBITHIX IUIOIIAAOK, TJ€ HEBO3MOXKHO IPUMEHEHHE TEIUIOBBIX M JIBIMOBBIX
HW3BelaTele.

W3Bemarenn TuraMeHHM MOTYT TMPHUMEHATHCS IS OpPTaHU3AlMA KOHTPOJS HAIWYHSA TMEPerpeThIX
MOBEPXHOCTEH arperatoB IpH aBapusiX, KOHTPOIS HANUYUS TBEPABIX (ParMEHTOB MEPErpeToro
TOILIMBA HA TPAHCIIOpTEpE.

W3Bemarenu miaMeHH C AHarpaMMOl YyBCTBHUTEIFHOCTH B BHAE Y3KOTO JIyda TMPUMCHSIOTCS UIS
KOHTPOJIS MPOTSKEHHBIX 30H, HAIPUMED, Ha/l TPAHCTIOPTEPaMHU, a TakxKe JJIsl UCMIOJIb30BaHUS B 30HAX C
OYCHb BHICOKUMH (DOHOBBIMH H3IYUCHUSMU MOMEX, HAIIPUMED, Ha OTKPBITHIX [LIOIIAIKAX.

Haunbonee apdexTuBHO MpUMEHEHNE U3BEIIATENCH IIIAMEHH Ha CICTYIOINX 00BEKTaX:

- ¢ OOTNBIION BHICOTOM TOTOJIKOB M TIEPEKPBITHUH, - HANpPHWMEpP, BHICOTHBIC CKIIAJbI, aHTaphbl JJIs
TEXHUUYECKOTO OOCITY)KMBAHHS CaMOJICTOB, MAalllMHHbBIE 3aJbl MPEANPUATANH SHEPTETUKH U JPYTHX
OTpaciel MPOMBIIIIEHHOCTH U T.J.

- TaM, TZI¢ BO3MOXHO OBICTPOE pACIpPOCTpPaHCHHE IUIAMEHH, - HAlpPUMEp, TapaXkw, CKIaasl H
xpanmwmma roprounx (1K) m nerkoBocruamenstonuxcst sxkuakocreit (JIBXK), razoxommnpeccopHbie
CTaHIUHU, OOBEKTH TPAHCHOPTHPOBKA HE(TH, NUPEANPUSNTHSA, TA€ B TEXHOJOTUYCCKUX IHKIAX
ucnogab3ytorces 'K u JIBX, ckiaabl pe3MHOTEXHUYECKUX U3AETUI U T. 1.

- TaMm, TJ€ CKOHICHTPHPOBAaHBI OOJNBINIME MAaTepUAIbHBIC LEHHOCTH, - HAIpUMEp, CKIAJbI
JIOPOTOCTOSIIEH TEXHUKH, PAPUTETHI U T.JI.

- Ha OTKPHITBIX IUIOMIAJIKaX, TJ€ B TEXHOJOTHUECKHUX IESAX HCIOIB3YIOTCS HEPTETPOMYKTHI U
JIpyTHe TOPIOYHNEe MaTepHabl.

8.3. OcoGenHOCTH pa3MelleHUs1 M BKJIIOYEeHHUs U3BellaTe el miaMeHu

KomunuectBo H3BeHIaTeJ'I€I>i I KOHTPOJIA OHHOﬁ 30HbI, a TaKXC CXEMa HX BKIHYCHUA
OIMpPCACIIACTCA MPOCKTUPOBIUIMKOM B 3aBUCUMOCTH OT Ha3HA4YCHUSA CHUCTCMbL 06Hapy>KeHI/I$I u
KOHKPETHBIX YCHOBI/Iﬁ NPUMCHCHUS HAa 00BeKTeE.

HpI/I pasMelICHNN MOXKapHbIX HSBCIIIaTeHeﬁ IJIaMCHU 3aluiacMast 30Ha JOJIDKHa
KOHTPOJIMPOBATHCSA HE MCHEEC, YEM JIBYyMS [11.



Jis 3amycka yCTaHOBOK ITOXKapOTYIICHHS, PaOOTAlOMHMX B aBTOMAaTHYECKOM DPEKUME, CHIHAJ
yHOpaBieHUs JObKeH (OpPMHpPOBATHECS HE MEHee YeM OT JBYX MOXKapHBIX u3Bemareneid. Ecmu
HAJIe)KHOCTH CHCTEMBI M3 JABYX H3BeIIaTeliel, BKIIOYCHHBIX IO cxeMe "H", HeAOCTaTOYHa, TO B 3TOM
cllydac 3alUINacMyl0 30HY HEO0OXOJMMO KOHTPOJHMPOBATH HE MCHEE, YeM TPeMsl MOXKAPHBIMU
M3BEIIATSIISIMU ISl 00ECTICYCHHS PabOTOCIOCOOHOCTH CHUCTEMBI TP BO3MOXKHOM OTKAa3€ OJHOTO W3
n3BenaTenei.

B 000CHOBaHHBIX ClTydasX JOMYCKACTCsS KOHTPOJIHPOBATH 3AIMUINACMYIO 30HY JBYMsI MMOKAPHBIMH
W3BCIIATCIIIMU, €CIH BBIMOJHsIeTCA ycioBue 1. 12.17 (a, 6, B) HIIb 88-2001*, oGecmneunBaercs
BO3MOXKHOCTh 3aMEHBI HCHCIIPABHOTO IOKAPHOTO HM3BEHIATEIs 32 YCTAHOBICHHOE BpeEMs,
MPUMEHSIOTCS JOTOJTHHUTENFHBIE TPeOOBaHUSA IO TIOBBINICHUIO TOMEXOYCTOHYHBOCTH, IMPH 3TOM
JIOJDKHBI OBITH YKa3aHBI BAPHAHTHI 3aITyCKa YCTAHOBOK IpU OOHApYKEHUHU OTKa3a oxHoro u3 [11.

JUIs TIOBBIMIEHUS TOMEXOYCTOWYHMBOCTH TIpH (OPMHUPOBAHHHM CHTHAjda Ha 3aIlyCK CHCTEMBI
MOXKAPOTYIICHHS eJIecO00pa3HO MPUMEHEHHE CIEAYIONIX pexkuMoB padotsr [TU:

- aHAJIOTOBOTO peXrMa, 00SCTIEYMBAIOIIETO YCTAHOBKY HEOOXOOMMEIX TOPOTOB cpabaTHIBAaHUS U
aANTOPUTMOB 00pabOTKY BXOJHOTO CHTHAJIA;

- pexxuMa ¢ pukcaruei cpaboTaBIIero COCTOAHU. JIaHHBINA PEXKUM IEIeCO00pa3HO IPUMEHSTh IS
peructpanuu ObICTPOEHCTBYIOIIUX MPOIIECCOB, TAK KaK MPUEMHO-KOHTPOJIbHAS anmapaTypa MOXeT He
3apeTUCTPUPOBATE BXOJHBIC CUT'HAJIbI MaJioi JUINTCIIBHOCTH.

- pexuM mepesanpoca, obecreunBaromid oTkitodeHrue [T ¢ mocneayronmM BKIIOYCHUEM IS
HCKIIOUYCHHUA KPAaTKOBPEMCHHBIX ITOMEX.

[ToBbIlIEHNS TOMEX0YCTOHYNBOCTH MOXKHO JTOOUTHCS CIIEAYIOIMMHU CIIOCOOaMH:

- OpraHm3anyeil JIOTHIECKUX CXEM COBIIAJCHHS IMap W3BEIIaTeNel - MCKIIIOYAIOTCS HECOBMECTHEIC
mapbl, HAIPIMEp, OPUCHTHPOBAHHEBIC HA Pa3HBIC 30HHI (IIPH UCIIOIF30BaHUH M3BEIIaTeIeH COBMECTHO C
aJpECHBIMH CHCTEMaMH BHITIOJIHEHUE TPEOOBAHMIA yIIPOIIAeTCs);

- HCKITIOUCHUEM OJIMKYIOIINX MTOBEPXHOCTEH HA 000pyAOBaHHUH (IIyTeM 3aKpaIiBaHUA U T.11.);

- y4eTOM TMpH pa3MeIIeHUH W3BeIIaTeNiell XoJa TMPsSMBIX CONHEYHBIX Iydel, a Takke MpH
OTPpAKCHUU UX OT O60pyI[OBaHI/IH U IoJ1a JJI1 pa3HOTI0 BpEMEHU CYTOK U BpEMCHU roJia.

N3Bemarenu pa3MemarT ¢ YIeTOM JOCTYIHOCTH ISl POBEACHUS PEMOHTA U OOCITYKUBaHUS MIPU
JKCILTyaTaIuu.

W3Bemarenu pa3MemarT TakuM 00pa3oM, 4TOOBI pa3Mephbl 3aTCHEHHBIX KOHCTPYKIUMSMHU 30H HE
MPEBBIIIAIN NPUHATBIX IPH IIPOEKTUPOBAHUH Pa3MEPOB MAKCHMMAJIbLHO JOIYCTHMBIX O0YaroB IoKapa
(akena maamenn).

[Ipu pa3memeHnn wu3BeMIaTeNel TPUHUMAIOTCS BO BHHMAaHHE YCIOBHSA W XapaKTep TOPCHHS
MaTepHuaia (CKOpOCTh BBITOpaHus). [Ipu paBHOW miomany MOBEPXHOCTH TOPEHHUS BEICOTa (akena H,
COOTBETCTBCHHO, IUIOMIAIh ITOBEPXHOCTH CEYCHUS CBETAMICTOCS IISITHA MOXET OBITh pa3iIHIHON B
3aBHCHUMOCTH OT MaTepHaia, yCIOBUI TOpeHHs, BPEMEHH OT Hadajia TOpPEeHHUs (3aJaHHOTO BpPEMEHH
0OHapyKEHUS).

[Ipy HanMYUU B IITaTHOM pEXHME TOPSAYUX TOBEPXHOCTEH OOOpYHOBaHHS B 30HE KOHTPOJISA
MMPOU3BOJUTCA OLICHKA YPOBHS (bOHOBOl"O H3JTYy4YC€HHA B CIICKTPAJIbHOM JIHAla30HC YYBCTBUTCIBHOCTHU
UX U3BEIlareled WM INPUMEHSIOTCS M3BEUlaTeNd C Yy3KOH JMarpaMMOM HAalpaBICHHOCTH,
WCKITIOYAIOIIEH MoTaianue B 30Hy 0030pa M3BEIIaTeN sl MEPErPETHIX MOBEPXHOCTEH.

HpI/I HCIOJIB30BaAHUN HM3BCIIATCIIA B YCIIOBHUAX BOSHeﬁCTBHH IIOMECX, HCXOAAINIMUX H3 30H, HC
OTHOCSIIIUXCST K 30HAM KOHTPOJS, Ha W3BeHIaTeNlb, KaK TPaBHWJIO, YCTaHABIMBAeTCs OJieHMa,
OTpaHUYMBAIONIAs YToJl 0030pa U3BeNIaTel sl B BRIOPAHHBIX Ipeesiax Wi JTuH3a, (hopMupyromas doee
y3KHi yrox o030pa.

W3Bemarenu miaMeHd MOTYT 00€CIIeYNBATh BRICOKYIO IOMEXO0YCTOHYHBOCTD B CIIy4ae MPaBUIIbHOM
OIICHKH YPOBHS TIOMEX, M IPaBUIBHOTO BEIOOpA CIIEKTPAIHHOTO THANa30Ha YyBCTBUTECILHOCTH.

8.4. Pacuer MaKkCcHMAaJIbLHO AONYCTHMOIO PACCTOSIHMSI YCTAHOBKH MOKAPHBIX H3BeHIaTeei
IIJIAMEHH 10 04ara 3aJJaHHOI Ten10BoH MOIHOCTH

JlaHHass MeTOJMKa MOXeET OBITh TPHMEHEHa, KOrja HEeoOXOOUMMO OOHApYKUTh Ouar IokKapa
3aJIaHHOM TETIOBOW MOIIHOCTH ITPU TOPEHUH PA3JIMYHBIX MATEPHAIOB.

Bri60p u3Bemarens NpOM3BOAUTCS B CIEAYIOLIEM MOPSIKE:

1. M3Bemareny ¢ HHEPIMOHHOCTELIO 00JIee YCTAHOBJIEHHOTO BPEMEHH OOHAPYKEHHS HCKITIOUAKOTCS.

2. PaccuuThIBaeTCS MAaKCUMAaIBHO JONYCTHMOE DPACCTOSHHE YCTAHOBKM W3BEINATENSA  OT
IPEAIoIaraeMoro ovara:

- wiomaas (auamerp dmay) ouara rmoxkapa JOIMyCTHMOM TEIIOBOM MOIIHOCTH;

- BbIcoTa "OrHeHHOro 1mapa" .y o meroauke 'OCT P12.3.047-98;

- oAb ceueHus "oraeHHoro mapa" mo Gopmyie Smax = 0,7 (AmaxNmax);



- k03 urmenT macmradbupoBanust K, (OTHONICHHE IUIOMIAAN CEYCHHS "OTHEHHOTO mrapa" odara
Smax K IUIOILIAIHA CEYEHHUS TECTOBOIO o4dara Sy 1o HITb 72-98;

- MakCHUMaJIbHOE PACCTOSIHUE Ha KOTOPOM H3BelIaTeNh OyJIeT PEerncTPHpOBaTh OYar KOHKPETHOT'O
TOPIOYEro MaTepuana;

L, = LK K.z,
rae: L - paccrosiHue, Ha KOTOPOM M3BEIIATENh PETUCTPUPYET OYar TECTOBOTO IMOKapa, MPUBEICHHOE B
TEXHUYECKOM TOKYMCHTAIIUH Ha M3BEIATEIb,

K, - k03 dunmeHT ncnonp3oBanus GporonpeodpazoBaresiss KOHKPETHOTO U3BEIIATEINS K H3TyYCHHIO
IUTAMEHH KOHKPETHOTO TOPIOYETo MAaTEpUalia Mo OTHOIICHUIO K M3JIyU4CHHIO TUNIAMCHHA TECTOBOTO OYara
(npu ero HaTMYMK B TEXHHUYECKOM JOKYMEHTAIMN Ha H3BELIATElb);

T - K09(QQUITUCHT NPOMYCKAHUS U3ITYUICHUS CPEIIOI.

3. [IpomsBoauTCs pa3MeIIeHNe H3BeIaTeleid B COOTBeTCTBIH ¢ TpeboBannsamu HITB88-2001*.

9.0COBEHHOCTHY BbIBOPA U IPUMEHEHMSI IbIMOBBIX ITOKAPHbIX
U3BEIIATEJIEN

[Tpu BBIOOpE IBIMOBBIX ONTHYECKUX HWJIM WOHM3AIMOHHBIX [IM HEOOXOAMMO Y4YMTHIBATBH, UTO
ONTHKO-3JIEKTPOHHBIE ¥ MOHM3ALMOHHBIE (B T.4. panuonsoTonHsle) [IM mo-pasHoMy pearupyrooT Ha
pa3NUYHbIC BUIBI IBIMOB TOPIOYMX MAaTEPUAIOB.

B cootBerctBun ¢ 'OCT P 50898 moxer ObITh OmpeseneHa cenekTHBHas 4yBcTBUTENbHOCTD [1U Kk
JBIMaM  pa3IM4YHBIX BHIOB TOpIOYMX MartepuanoB. Ilapamerp '"cenekTHBHAas YyBCTBUTEIHHOCTH"
U3MepseTcsl BpeMEHEeM CpaOaThIBaHUS IIPH BO3JACHCTBUM Pa3IM4YHBIX JBIMOB M XapaKTepuU3yeT He
TOJBKO TyBCTBUTEIBHOCTH ABIMOBOTO 11V, HO M €ro MHEPIHMOHHOCTh, TAK KaK HCIBITAHUS MPOBOAATCS
HEe B "JABIMOBOM KaHaNe" ¢ YCTAaHOBJIEHHOW CKOpocThio o0myBa [1M, a B MCTIBITaTEIEHOM TTOMEIICHUHN
pa3mepamu 6x7x4 (M) B yCIOBUSIX MAKCUMAaJIbHO NPUOIMIKEHHBIX K pEabHOMY TIOXKapy.

[Ipn naHHOM HCHBITAHUM NPOBEPAIOTCS W KOHCTPYKTHBHBIE ocobOeHHoctH IIM, Takme Kak
BO3MOJKHOCTb TIOTIAJaHUs JbIMa B I3MEPHUTEIBHYIO KaMepy.

[Ipn ompeneneHnu >TOro mapamerpa IMPOEKTHBIC OPTaHM3AlMM M 3aKa3dyhMK Moriau Obl Oolee
00BEKTHBHO OIIEHNBATH KAYECTBEHHBIE XapaKTEPUCTUKH IbIMOBBIX [TH.

B tabmune 9.1 mpuBeneHa cpaBHUTENbHAS MPUMEHUMOCTh pa3iudHbIX THIOB 1M B 3aBHCHMOCTH
OT BU/Ia TOPIOYNX MaTE€PHaJIOB U NMPEBATHPYIOMIETO (pakTopa moxapa.

Tabnuya 9.1
Tun tectoBoro ouara o I'OCT 50898 - o o
1 1 1
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TII-1 |OTKpBITOE TOpPEHHE IPEBECHHEI +++ + +++ ++ +++
TII-2 |Tnenue npeBecHHBI - +++ ++ +++ +++
TII-3 |Tnenune xJyonka - +++ ++ +++ +++
TII-4 lT'openne nonuyperaHa| +++ ++ +++ ++ +++
(mmactmacca)
TII-5 [TopeHune KUIKOCTH C BhIICICHHEM| +++ ++ +++ ++ +++
JpIMa (H-TENTaH)
TII-6 [['openune KUIKOCTH oe3| +++ - - +++ +++
BBIJICICHUS JIbIMA (CITUPT)

-+++ Hauboiee MPUTOAEH;
++ IPUTOJIEH;

+ YaCTUYHO MPUTOJEH;

- HEMPUT'OJI€H

B Ta6m/1ue 9.2 MNPUBCJICHA XapPAKTCPHUCTUKA HEKOTOPLIX BUJAOB TECTOBBIX OYaroB.




Tabauya 9.2.

Tun ropenus KauecTBenHnble xapakrepuctuku T11
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TII-1|OTKpBITOE TOPEHUE TPEBECHHBI Bricokas Cunpasblii | EcTp - A2
TII-2 |[Tuponm3HOE TIACHHUE APEBECHHBI OueHp Cnabprii | Ects | Cerabrii | Al
HE3HAYUTEIbHAS
TII-3 |Tnenne co CBEUCHUEM XJIOTIKA OueHp Ouenp | Ectp | CBembiii | Al
HE3HAYMTENbHAs | CcnalObIid
TI1-4 | 'opeHrie MOTMMEPHBIX MaTepPHAaIOB Bricokas CunbHblil | Ectb | Temusiit | A2
TII-5|Copenne JIETKOBOCIUIAMEHSIOIIENCS Bricokas Cunpnbiil | Ectb | Temusiit | Bl
XHMJIKOCTH C BBIJCJICHUECM JbIMA
TII-6 |TCopenne JIETKOBOCIUIAMEHSIOIIENCS Bricokas CunbHblil | Her Her B2
XKHUJIKOCTH 6€3 BBIJICNEHHUS JIbIMa

IIpu npumeHeHuun nMHEHHBIX JbIMOBBIX [IM  HeoO6XoaMMO y4YHTBIBaTh PEKOMEHIAIMU
pa3paboTyrKa, COIJIaCOBaHHBIE C BEAYIMMH OPraHU3alUAMU B 001aCTH MOXKapHOH 0€30I1aCHOCTH.

[lpy Hanuyuy B 3alIMINAEMOM I[OMEIICHHH MbUIM WM JBIMOB HEOOXOIMMO IMPOAHAIU3UPOBATH
BO3MOXKHOCTb JIOXKHOTO cpabaThiBaHus 1iMoBOro 11 ¢ 3agaHHbIMK IoporaMu cpadaThiBaHMS.

10. OCOBEHHOCTH BbIBOPA U IIPUMEHEHUSA TEIIJIOBBIX
TMOXKAPHBIX U3BEIIATEJIENA

IIpu BEIOOpe TernoBeix 1M ciexyeT oOpamaTh BHIMaHKE Ha TTapaMeTphl H3BeMaTese, KOTOphIe
XapaKTepU3YIOTCS TEMIIEPaTypoil cpabdaThIBaHUs M BpEMEHEM CpabaThIBaHUS. DTH TapaMeTPhI TOJKHEI
ycranaBimuBateest B TY Ha [IW. JomomaurensHo, B cootBercTBUH ¢ [OCT 50898-96, moxer OBITH
oTpeJieNieHa CeNeKTHUBHAs 4yBCTBUTEIHHOCTH [IW, KOTOpas MOXKET MPUMEHSTHCS I CPaBHUTEIILHOM
OLIEHKH MHEPLIMOHHOCTH Pa3IN4HbIX TeruioBbix [11.

Ecim B TY wunm 3KCIUlyaTallMOHHOM JOKYMEHTAallMd YKAa3blBAIOTCSI KOHKDPETHBIE 3HAUEHUS
WHEPIMOHHOCTH, TO 3TO TMO3BOJIIET 0O0Jieeé TOYHO OICHUTh KAaYeCTBEHHYIO CTOPOHY IOXApHOTO
H3BeIIaTeNs.

TeroBble TOXapHbIE HW3BEUIATENIM MOTYT XapaKTepPH30BAThCs WHAEKCOM HHepruoHHocTH RTI,
MPUMEHSIEMbBIM ISl pacueTa AOMYCTUMbIX PACCTOSHUN MEXY TEIUIOBBIMHU MOKAPHBIMU W3BEILATEISIMU
B 3aBUCHUMOCTH OT MPEIENIbHO T0IYCTUMOM TEMI0BOM MOLIHOCTH Ovara rnosxapa:

RTI=t U, (10.1)
rae RTI - nHAeKC HHEPIIMOHHOCTH TEIIOBOTO H3BEIATEN, c~(M/C)O’5.

T - HOCTOSIHHASI BPEMEHH TEIUIOBOTO U3BEIIATES, C;

U - cKOpOCTb Ta30BOT0 MOTOKA, M-¢ -, coctaBiser 0,8 m-c ™.

MakcuManbHbIe TTOKapHbIE W3BeIaTen Maaod(MGEKTHBHBI UII paHHETO OOHAPYKEHHS MOXkapa U
LeIeH OMOBEIICHHMS, SCIIH:

- BOBMOXHO pasBUTHUC MTOXKapa C MaJIBIM BBIJICJIICHUEM TCIIJIA;

- IIOMCHICHUA HEOTAIlJINBACMBIC,

- 3aluuiacMbI€ ITOMECIIICHU S 60HBHIOﬁ BBICOTHI U IIJIOIIAOH,

- 3aMUIIAIOTCS MAaTepUATbHBIC IIEHHOCTH OOJIBIIION CTOUMOCTH;

- OombIIas CKOPOCTh Pa3BUTHSA IMOXKApa MOXKET MPUBECTH K HEIOMYCTHMBIM MaTepHAIBHBIM
MOTepsIM K MOMEHTY €ro OOHapyXKCHHs, HAIpuUMep, NPH TOPEHUH JIErKOBOCILIAMEHSIOUIMXCS W
TOPIOYUX KHUIKOCTCH;

- HA TMOBEPXHOCTH YYBCTBHUTCIBHBIX 3JCMCHTOB W3BEINATENI MOXET OOpa30BBIBATHCS CIIOM,
YXyIUIAONIUHA apaMeTpbl YYBCTBUTECIBHOCTH U3BEIIATEIIS;

- [I1 ycTanaBiIMBarOTCs Ha MyTSX dBaKyaruu (KOpUIopax, Xouiax, oie, 3anax).

B nomemieHusix, re BO3MOXKHA BBICOKAsi CKOPOCTh M3MEHEHHUsS] TEMIIEpaTypbl, HE CBs3aHHAs C
MPOLIECCOM T'OPEHHUSI, HE PEKOMEHIYETCsl yCTaHaBIMBATh TeIUIOBbIe Aud(epeHInanbHbIe 3BT .

IIpumeHeHre MHOTOTOYEYHBIX (CyMMUpPYIOMUX) Au(QepeHnrnanbHbpIX H3BEIIaTeNe, B psle



ciydaeB, Ooree 3¢ (ekTHBHO, YeM TodeqHbIX 11V, Tak Kak OHM TI03BOJIAIOT OOHAPYKUTH OYar 3aJlaHHOM
TEIUTOBOH MOIIIHOCTH J1ake TpH OO0JBIIOHN BBICOTE (CBEPX 9 M).

[pumenenre aupdepeHInaIbHBIX MHOTOTOYEYHBIX H3BeHIaTelell W JIMHEHHBIX TEIUIOBBIX
u3BelareNneil B BHJE TepMOKaOess [IOJDKHO IPOM3BOIMTCS B COOTBETCTBHM C PEKOMEHIALUSIMU
pa3paboT4rKa, COrNIaCOBAHHBIMHY C BEIYIIUMH OPraHU3alMsIMH B 00JIaCTH MOKapHOH 6€3011acHOCTH.

11. METOJMKA PACYETA MAKCUMAJIbHO JONYCTUMBIX PACCTOSIHUM
MEXAY TOYEYHBIMHU TEIIJIOBBIMU U ABIMOBBIMH I1OKAPHBIMU
N3BEIIATEJISAMHA

11.1.001mue mo10KeHus

11.1.1 [Ipennaraemas METOAMKA MO3BOJISIET PACCUUTHIBATH MAKCUMAJILHO JAOIYCTUMBIE PACCTOSHUS
MEXKAYy TOUYCYHBIMH TEIUIOBHIMH M JABIMOBBIMH IOXKAPHBIMH H3BEINATEISIMH B 3alUIIAEMBIX
MOMEIICHUSIX B 3aBHCHUMOCTH OT CJIEAYIOIIMX IapaMeTPOB: TEMIIA Pa3BUTHS BO3MOXKHOTO IOXKapa;
IpeJebHO JIOMyCTUMON TEIUIOBOM MOIIHOCTH oOyara Io)kapa K MOMEHTY €ro OOHapyXeHHus;
XapaKTepUCTUK MOXApHBIX M3BelIaTesIel; BRICOTHI IOMEIICHHUS; TeMIIepaTypsl BO3lyXa B MOMEIIEHUI
JI0 TIoKapa.

11.1.2. Pe3ynpTaThl pacueTa MaKCUMaJbHO JOIYCTUMBIX PACCTOSIHUH MEXIY MOKapHBIMH
M3BEIIATENSIMU, HE CHIKAIOIIME 00s3aTeNbHble TPeOOBaHUS NEHCTBYIOIIMX HOPM, peallu3yloTcs 0e3
COTJIACOBaHUS C oOpraHamMu I'OCyZapCTBEHHOrO TMOXKapHOTO Hajazopa. Pe3ynpTaThl pacdyeTos,
CHI)KAIOIIKE O0s3aTesbHble TPEOOBAaHMS HOPM WM HE MMEIOIUE OTPaKeHHS B HOpMax,
COTJIACOBBIBAIOTCSI C TEPPUTOPUAIBHBIMU OpraHaMu [ OCyZapCTBEHHOTO MOXKapHOTO Hag30pa Ha
OCHOBAaHHH 3KCIICPUMEHTATIbHOW MPOBEPKH WM SKCIEPTHOM OIEHKH, IIPOBEJCHHBIX T'OJOBHBIMHU
OpTaHM3aIIAMH B 00JIaCTH MTOKapHOI 6€30IaCHOCTH.

11.1.3. B xauecTBe KpUTEpUS CBOCBPEMCHHOCTH OOHAPYXKCHHSA IOXKapa B 3allUIIaeMOM
MOMEIIIEHUH MPUHUMAETCS YCIIOBHE cpabaThIBaHUS NMOKAapHBIX M3BelaTeled B MOMEHT JOCTHKEHUS
TEIUIOBOM MOITHOCTBIO OYara TOpeHHs CBOETO MPEACNIBHO JOIyCTHMOTO 3HA4YEHHMs, ONPeesIieMoro ¢
Y4eTOM BO3JI0KEHHOH Ha aBTOMAaTHYECKHE YCTAHOBKHM mNoxkapHoi curHammsammu (AVIIC) 3amaun
(uenu  GYHKIMOHUPOBAHMS CHUTHAIH3AIMKM) IO OOCCICYCHHIO OE30MacHOCTH JIIOACH  W/Hiu
MaTepHaAIIbHBIX IEHHOCTEH.

11.1.4. TlonmoxeHus HACTOSIIEH METOOUKH HE pPACIPOCTPAHSIIOTCA HA: TIOMEIIEHHs, TI7e
NPUMEHSIOTCS WIM XPaHATCS NUPO(GOPHBIE W B3pPHIBYATHIC BEIECTBA, BCTYIMAIOIINE B XHUMHYECKOE
B3aUMO/ICHICTBHE C BOJIOW; TEXHOJOTHYECKHE YCTAHOBKH, PACIIOJIO)KCHHBIE BHE 3/1aHWH; IMOMEIIEHHS
JUISL XpaHEHUs! IPOTYKIUH B a3p0O30JIbHON YIIAKOBKE.

11.2. IlocienoBaTe/ibHOCTD ONpeAeIeHU MAKCUMAJIbHO J0IYCTUMBIX PACCTOSTHUI MekKAy
TOYEYHBIMH MOKAPHBIMH H3BELIATEISIMH

MakcuManbHO JIOMYCTUMBIE PACCTOSHUS MEXAY TOYEYHBIMH TOKAPHBIMH H3BEIIATENSIMU, TPH
KOTOpBIX 0o0ecreunBaeTcs BBITIONHEHUE Bo3IokeHHON Ha AYIIC 3ajauu, onpeaensioT B ClIeayIomeM
MOPSJIKE:

- Ha OCHOBE aHaJIM3a TOXKapHOW HArpy3KH 3allUINaeMOTO MOMEIICHHs B COOTBETCTBHH C pas3i. 3
BEIOUPAIOT PACUETHYIO CXEMY Pa3BUTHS BO3MOXKHOTO IOKapa M ONPEIEISIOT KIIACC MOXKapa 10 TEMITY
HW3MEHEHUS €r0 TEIUIOBOM MOIIHOCTH,

- B COOTBETCTBUU C pa3ll. 4 ONpelNessitoT NPedesNbHO JOMYyCTUMYIO TEIJIOBYI0O MOUIHOCTh Odara
MoXapa, B MOMEHT JIOCTID)KEHHS KOTOPOW JOJDKHO OBITH OOECIeYeHO cpalaThIBaHHE MOXKAPHBIX
H3BelaTeie U BeInoJIHeHUe Bo3aoxkeHHo Ha AYIIC 3anaun;

- HCIOJIb3ys JaHHble IO TEMIy pa3BUTHS MOXapa M MPEeAeNbHO JOMYCTUMOM K MOMEHTY
0oOHapy)KeHUs TIoYKapa TEMIOBOK MOIITHOCTH OYara ropeHus, IoJydeHHbIE TIPH MPOBEICHUH PAacieTOB B
pasa. 3 w 4, B COOTBETCTBMU C pasfd. 5 s 3aJaHHON BBICOTHI TMOMEMIEHUS M TEXHUYECKHUX
XapaKTEPUCTHUK TOKAPHBIX M3BEIIATENEH OMPEeNIIOT MAaKCUMAaIBHO JIOMYCTUMBIE PACCTOSTHUS MEXIY
HUMU, TIPH KOTOPBIX OyAeT o0ecreueHo CBOEBpEMEHHOE OOHApYKEHHe TOoXKapa, KOTJa €ro TEIuioBas
MOIITHOCTh JOCTUTHET MPEAETBHO JOMYCTUMOTO 3HAYSHUSI.

11.3. Be16op pac4eTHOIi cXeMbI Pa3BUTHS BO3MOKHOI'0 IOKAPA B 3aLMIIIaeMOM NOM eI eHHH
U onpeJeieHHe KJIacca MoKapa 1o TeMIy H3MeHEHHS ero TerJIoBoi MOIIHOCTH

11.3.1. Ilpu BbIOOpE pacueTHOW CXEMbI Pa3BUTHS II0XKapa BCE BO3ZMOJXKHBIE CXEMBI 1IEIec000pa3HO
CBECTH K JBYM — KPYrOBOE DacIpOCTpaHEHHE IOXKapa W ropeHue Iurtalesss U3 TBEPABIX T'OPIOYMX



MaTepuanoB.

K kpyroBoif cxeme MOXET OBITh OTHECEHO pAacCIpOCTPAHCHUE TIIOKapa IO TBEPABIM (HIIH
BOJIOKHHCTBIM) TOPIOYMM MaTepualaM, pPAaBHOMEPHO pa3JI0KEHHBIM Ha JOCTaTOYHO OOJBIINX
IUIOIIA/SIX, @ TaKXKe PacHpOCTpaHEHUE MoXKapa IO PAcCPEJOTOUYCHHO PACIIOJIOKEHHBIM TOPHOYUM
MarepuaiaM, HeOOJBIIOe PacCTOSHUE MEXIY KOTOPBIMH HE IPEISITCTBYET IEepPeXoay IUIaMEHH C
ropsiero marepuana Ha He ropsimuil. Ko BTOpoil cxeme MOXXHO OTHECTH TOpeHHME MaTepHaloB,
CJIOKCHHBIX B BHJE IITa0beNeil pa3IMyHbIX pa3MepoB.

11.3.2. TemnoByl0 MOIIHOCTH oOyara Iokapa Juisi BbIOpaHHBIX B 1. 4.1.1. pacueTHBIX cXeM
OTIpEeENIOT 1o hopMyIie

Q=K1 (11.2)
rre K, - xoaddunment, xapakTepusyromuil TeMI U3MEHEHHs TEIIOBOW MOIIHOCTH Oyara I10Kapa,
KBT-C'Z;

T - BpeMsi C MOMEHTa BO3HUKHOBEHHUS INIAMEHHOT'O FOPEHUS, C.

Koappuument K, ompenesnstoT B 3aBUCHUMOCTH OT BBIOPAHHOW CXEMbI pPa3BUTHS IOXKapa MO
hopmymam:

a) ISl KPYTOBOTO PaclpoCTpaHEHUs OXKapa

K, =mViyy,0,, (11.2)
rae 1M - Ko3pUIHEHT NOJTHOTHI TOpeHus (AoIycKaeTcs IpUHUMaTh paBHbIM 0,87);

V, -nuHeiiHas CKOPOCTh PACIPOCTPAHEHH)S TLIAMEHH 110 TTOBEPXHOCTH MaTepHana, M-C

Wy, - YAENIbHAs MaccoBas CKOPOCTh BHITOPaHHs MaTepHaa, kr-m 2t

Q, - Hu3MmAs pabouas TEMIOTA CrOPAHHs MaTepuaa, KJ-Kkr

3nauenus V, yy; 1 Q, npunumaror nmo I'OCT 12.1.004-91 unm mo NpHIIOKEHUAM HACTOSIIUX
pEeKOMeHAaIui;

0) U1 TOPEHUS TBEP/IBIX TOPIOUNX MAaTEPHATIOB, CIIOKEHHBIX B BUE ITA0EIs

K, =1055/1 2 (11.3)

XTM !

IZI€ Typy - BPEMS PA3BUTUSA [102Kapa JO NOCTHIKEHUS XapaKTEPHOU TEIIOBOW MOLIHOCTH, IPUHUMAEMOM
paBHo#t 1055 kBT, ¢ (ompenenstoT SKcrepuMeHTaIbHO HITH MPUHUMAIOT 110 CIIPABOYHON JIUTEPATypeE).

11.3.3. OnpenensroT kiacc Mmoxkapa IO TEMITy €ro pa3BUTHs B 3aBHCUMOCTH OT 3HAa4EHUS
kodpPunuenta K.

- MeJUICHHBII TeMIl Pa3BUTHA IMO0KApPa - TEMI M3MEHEHMs TEIUIOBOM MOIIHOCTH odara Ioxapa
xapakrepusyercs ycnosueMm K, < 0,01 kBr-c%;

- CpeHHl TeMIl Pa3BUTHs I0Kapa - TEMI HM3MEHEHHs TEIUIOBOM MOIIHOCTH OdYara IoKapa
xapakrepusyercs ycinoBuem 0,01 < K, <0,03 kBt-c%;

- OBICTPBIIl TeMI Pa3BUTHA MOKAPa - TEMI HM3MEHEHMs TEIUIOBOM MOILHOCTH oOdara Iosapa
xapakrepusyercs yciaoBuem 0,03 < K<0,11 kBr-c%;

- CBepXOBICTPBIH TeMIl PAa3BUTHA I0Kapa - TEMIT U3MEHEHHS TEIJIOBOI MOIHOCTH OYara rnosapa
xapakrepusyercs ycnosuem K, > 0,11 kBr-c%;

11.4. OnpenesieHue npeaeabHO JONMYCTUMON TeNJI0BOH MOIHOCTH 04Aara moxapa K MOMeHTY
ero odOHapy:xKeHus

11.4.1. BennuuHy NpeenbHO JOIMYCTUMOM TEIUIOBOM MOIIHOCTH odara noxapa Q,, onpenessior ¢
Y4ETOM OCOOEHHOCTEH 3aluiaeMoro nomenenus u Bosnaraemoit Ha AYIIC 3apaun o obecrieueHuto
6e301acHOCTH JII0/IeH N/WITM MaTepUalIbHBIX [IEHHOCTEH.

11.4.2. Tlpn nokanbHO pa3MEIICHHOW B IOMEIIEHHH IOXKapHOW Harpys3ke BenuduHa Q,, MOXeT
OBITH HETIOCPEICTBEHHO 33/1aHAa MO CIIPAaBOYHOW JIMTEpaType, COAeprKaliel JaHHBIE 0 MaKCHMAaIbHOM
TEIUIOBOH MOIITHOCTH, BBIACIAEMON MPH TOPEHHWH PA3IMYHBIX MaTepHalioB (IPEIMETOB), a TaKKe
paccunTtana o dhopmyiie:

Qua = MWy FuuQu (11-4)
rae Fyy, - Tiomanp, 3aHIMaeMast IIoXKapHOi Harpy3Kou, M”.

Br16op Trma u pasMepoB pacdeTHOrO ovara moxapa MpOU3BOIUTCS C YIETOM 33aJaHHOW BEITHMYMHBI
BO3MOKHOTO MaTE€pHAILHOTO yIepoa.

11.4.3. Bemnunna Q,, Moxer OBITh paccyMTaHa II0 3HAYCHUIO HEOOXOJMMOrO BpEMEHH
oOHapy)XeHHsl MOoXapa, KOTOPOE paccMaTpUBacTCs B JaHHOM Cilydae KaK KPUTEPUH BBIIOJHEHUS
Bo3okeHHOM Ha AVTIIC 3anmauun. Pacuer mpoBoautcs no crneayroieit popmyie:

Qu: = KiTys, (11.5)

e T o5 - HEOOXOAUMOE BpeMst OOHAPYKEHHS [0kKapa, C.



Heobxonnmoe Bpemst 0OHapyKeHUS TT0Kapa OIpeAeIIIIoT ¢ yaeToM Bo3nokeHHBIX Ha AYTIIC 3amauq
10 o0ecneYeHHI0 0€30aCHOCTH JIIOASH MM MaTepHAIBHBIX LICHHOCTEH.

11.4.3.1. Heobxommmoe BpeMsi OOHapyKeHHUS Iokapa g obecriedeHus 0e30macHOil SBaKyalnu
JIFOJICH U3 3alUIIaeMOro MOMEIIEHHUS OIPENEIISIOT 10 (hopMyIie

Tos = K5 (T =T =75, — 1) (11.6)

rae Kg - ko3¢ dumment 6e3o0nacHOCTH (JoITycKaeTcsl pUHUMaTh paBHBIM 0,8);

Tu6 - HEOOXOIMMOE BPEMsI DBaKyaInH Jirojiel, ¢ (ompeznensioT mo npunokernio FOCT 12.1.004-91);

T, - UHTEpBAJI BPEMEHU OT MOMEHTa OOHApy>KeHHUs I0Kapa 10 MOMEHTa COOOLIEHHUS O ToXape, ¢
(IPUHMUMAIOT O MACTIOPTHBIM JTaHHBIM YCTAHOBKH);

T, - UHTEpPBaJ BPEMEHH OT MOMEHTA HOJIy4eHHs COOOLICHHs O IOoKape OO Hadaja IBaKyalud
mrozedt, ¢ (onpenenstot no mpwit. 2 TOCT 12.1.004-91);

T, - PacdeTHOE BPeMs IBaKyallHH JIIOACH U3 3alIMIIAEMOTro OMEIIEHHs, ¢ (ONPEAENAIOT O IPHIL. 2
I'OCT 12.1.004-91).

11.4.3.2. Heobxoaumoe BpeMsi OOHApPYXKEHHS MOXapa IJisl MOCICAYIOIIEH ero JOKalu3aliu U
JMKBHIALNH aBTOMAaTHYECKOH YCTAHOBKOI MOXAPOTYILIEHHS ONPEIEIISIOT 10 (hopMyJie

Tos = K {[an /(ﬁVnz)]OVS —Tna}v (11.7)

rae Fo, - npenensHo gonyctuMas st sddexturoro Tymenns AYIIT miomams odara moxapa, M’

Tys - MHTEPBAJI BPEMEHH OT MOMEHTa OOHapyKEHUs 1oKapa JI0 MoJayy OTHETYIIAIEro BELIeCTBa B
ouar roskapa, ¢ (OIpeAeNAoT B COOTBETCTBUH C ITAacOpTHEIMHU JaHHBIME AYIIT).

11.4.3.3. HeobOxomumoe BpeMsi OOHApYyXEeHHS IOKapa Ui MOCICAYIOMICH ero JIOKaIW3alud |
JMKBHUIALMH OTIepaTHBHBIM noapasaeneHueM ['TIC onpenenstor mo popmye:

H 2 05
o5 = K [an (=V, )J ~Tes — Ten — Top ( » (11.8)

rne F,, - mpexmenpHO momyctumas Anst 3GQEKTUBHOTO TyHIEHWs OXHMM moapasneneHueM [TIC
ILIOIIA /b OYara moxapa, M’;

Tes - BpeMs cOOpa MoKapHBIX MOJPA3ZEICHUH 10 CUTHAJIYy TPEBOTH, C (HOIycKaeTcs NMPUHHUMATh
paBHBM 60 c);

Tex - BpeMmst caenoBanus noapaszaeneHus ['TIC k mecTy moxkapa, ¢ (onpenensoT mo Gopmynie T, =
3600L/V 4, rae L - paccrosiHie OT MOXAPHOTO JEIO 0 MECTAa MoKapa, U3MEPEHHOe M0 KpaTdaiiemMy
MapIIpyTy CIEIOBaHUs, KM;

Vs - CpemHss CKOPOCTh ABIIKCHMS IOKAapHBIX aBTOMOOMIIEH, kM-, MPUHUMAIOT paBHOH 30 B
ropoze i 60 kM4 B CeTbCKOit MECTHOCTH);

Tep -~ BPEMS Pa3BEPTHIBAHUS, C (IOIYCKAETCA NPMHUMATH paBHbIM 180 ¢).

11.5. OnpeneieHne MAKCMMAJIBbHO J0NYCTUMbIX PACCTOSHUI MeKAY NMOKAPHBIMM
H3BelaTe MU

11.5.1. MakcuManbHO JOMYCTHMBIE PACCTOSIHUS MEXAY TOUYEYHBIMH TEIJIOBBIMHU TTOKAPHBIMU
M3BEIIATEIIMI MaKCHMAJIIBHOTO IEWCTBHUS ompenensior mo Ttadm. 11.1-11.8 B 3aBucmMoctH OT
CIIEIYIOLIUX MapaMeTpOB: MPEAEIbHO JOIYCTUMOM TEIJIOBOW MOIIHOCTH odara mokapa Q,; Temma
Pa3BUTHS 03Kapa; BBICOTBI IOMEILEHHS; TEMIIEPATYPBI CpadaThiBaHus u3Belarens Ic,; TEMIEPaTyphl
BO3lyXa B IOMeNIeHnn 1p; HHACKCAa MHEPITMOHHOCTH n3Bemarens RTI.

11.5.2. MakcuManpHO JOMYCTHUMBIE PACCTOSHUS MEXAY TOUEUHBIMH TEIJIOBBIMU MOXKapHBIMU
U3BEMIATeISIMU UG GEPEHIIMATBHOTO NeHCTBUSA onpeAensoT mo Ttadn. 11.6, 11.7 B 3aBUCHMOCTH OT
CIICIYIONINX ITapaMeTPOB: NpPEAeIbHO JOIMYCTHMOW TEIUIOBONH MOIHOCTH odara moxapa Q,; Temma
Pa3BUTHA MOXkKapa; BBICOTHI TOMEIICHUS; HHICKCAa HHEPIUOHHOCTH n3BemaTens RTI.

11.5.3. Unnexc wmrepumonnoctd RTI, (m-c)*®, sBIsercs Mepoil UyBCTBHUTEIBHOCTH TEILIOBOIO
MOKapHOro M3BelaTelNisl K JAMHAMUYECKOMY HarpeBy. MHIEKC MHEPLHUOHHOCTHU OMNPEAEISIOT MyTeM
MPOBEJICHUS] UCIBITAHUN TEIUIOBBIX M3BEUIaTeNieil Ha TEIUIOBOE BO3ACHCTBHE IMOTOKA BO3JyXa C
3a/TaHHBIMY 3HAYEHUSIMHU TEMIIEPATYPBI U CKOPOCTH.

11.5.4. MakcuManbHO JOMYCTUMBIC PACCTOSHUS MEXIY TOYSUHBIMH JBIMOBBIMH TTOXAPHBIMU
M3BEIIATEISIMU OTIPENIENIAIOT M0 HOMOTpaMMaM, IMPEACTaBICHHBIM Ha puc. 11.1, B 3aBUCHMOCTH OT
CIIEAYIONINX IapaMeTpOB: TEMIIa Pa3BUTHA IT0XKapa; MPEeHebHO TOIMyCTUMON TEIUIOBOW MOIIHOCTH
ogara moxapa Q,y; BBICOTHI IIOMEUICHUS, IIOCKONBKY YacTHIBl AbIMA IIEPCHOCATHCS B 30HY
00HapyKEHHS BOCXOISIINM TEIUIOBBIM IIOTOKOM.

11.5.5. JIns mpoMeXyTOYHBIX 3HAYCHUI HCXOIHBIX MapaMeTPOB, HE YKa3aHHBIX B TaONUIAX H
HOMOIpaMMaXx, 3Ha4eHHs] MAaKCUMaJIbHO JOMYCTUMBIX PACCTOSHUN MEXIY MOXApHBIMHU H3BELATEIsIMU



ONPEAEIAIOT IyTEM JUHEMHON MHTEPIOJSALIUY.
11.5.6. Mannsle, npenctaBneHdpie B Tadm. 1.11-11.8 u Ha puc. 11.1, cOOTBETCTBYIOT KBaIpaTHOU
CETKE pa3MELICHU MOXAPHBIX M3BEIIATEICH.

Tabnuya 11.1
MakcuMAaJIbHO JOIMYCTUMbIE PACCTOSTHUS MEKAY TOYEYHBIMH TEMNJIOBBIMH MOKAPHBIMH

u3iBemaTreJisMu MaKCUMaJbHOI'O HeﬁCTBHH.
Hp(ﬂle.]H)HO AOIMYyCTUMad TEIUIOBasi MOIITHOCTD o4ara moxkapa - 250 kBt

RTI, (m-c)®® Tep— To, °C PaccTosiHIE MEX Ty U3BEIIATENIMY, M,
TIPU BBICOTE TIOMEUICHHSI, M
2 | 3 | 4 | 5 | 6 [ 7
TeMmn pa3sBUTHs OXKAapa - MEJICHHbBIA
10 20 9,1 7,5 6,1 4,9 3,7
40 5,2 3,9 2,6
60 3,6 2,3
80 2,6 1,4
100 2,0
20 20 8,4 7,1 5,8 4,6 3,5
40 4,9 3,7 2,5
60 3,4 2,2
80 2,5 1,3
100 19
50 20 6,9 59 4,9 3,9 29
40 4,2 3,1 2,1
60 2,9 1,9
80 8,4
100 4,9
100 20 3,4 4,7 3.8 3,0
40 2,5 2,5
60 1,9 1,5
80 1,7
100 1,3
TeM pa3BUTHsI IOXkKapa - CpeAHUN
10 20 7,6 6,4 52 4,0 2,9
40 4,6 3,3 2,2
60 3,2 2,0
80 2,4 1,2
100 18
20 20 6,7 5,7 4,6 3,6 2,6
40 4,1 3,0 2,0
60 2,9 1,8
80 2,1
100 1,6
50 20 5,0 4,2 3,4 2,5
40 3,1 2,2
60 2,2 1,3
80 1,6
100 1,2
100 20 3,7 3,0 2,3
40 2,2 1,5
60 1,5
80 1,1
100 0,8
Temn pa3Butust noxapa — ObICTPBIN
10 20 59 4,9 3,9 2,8
40 3,7 2,6
60 2,6 1,5




80 1,9

100 15
20 20 4,8 4,0 3,1 2,2
40 3,0 2,1
60 2,1 1,2
80 1,6
100 1,2
50 20 3,3 2,6 19
40 2,0 13
60 1,4
80 1,0
100
100 20 2,3 1,6
40 1,3
60 0,8
80
100
Temn pa3BuTHsI HOXapa — CBEPXObICTPHIN
10 20 4,0 3,2 2,3
40 2,6 1,7
60 1,8
80 1,4
100 1,0
20 20 3,1 2,3
40 19
60 13
80 1,0
100
50 20 1,9 1,3
40 11
60
80
100
100 20 1,2
40
60
80
100

RTI - mHIEKC MHEPIIMOHHOCTH TEIUIOBOTO M3BEIIATEIS;
T, - TeMnepaTypa cpabaTblBaHHS W3BEILATENIS;
Ty - TeMriepaTypa BO3/lyXa B TOMEILEHUH.

Tabnuya 11.2
MakcaMaJIbHO AOIYCTHMBIE PACCTOSTHIS MEKIY TOYEYHBIMH TeIIOBBIMU MOKAPHBIMHA

HU3BelIATESIMH MAKCHMAJILHOTO J1eiiCTBUSA
IIpenesbHo JoMycTHMAS TEMJI0BAasi MOIIHOCTD o4ara nosxapa - 500 kBt

RTI, (m-c)®® Tep— To, °C PaccTostHNe MeXay U3BEIATEIAMH, M,
IIPU BBICOTE TIOMEUIECHHS, M
2 | 3 | a4 [ 5 [ 6 [ 7
TeMmn pa3BuTHsl I0Kapa - MEJUICHHBII
10 20 13,8 11,9 10,3 8,9 7,5 39
40 8,2 6,6 52 4,0 2,8
60 59 4,4 3,1
80 4,5 3,1 19
100 3,6 2,3
20 20 13,0 114 9,9 8,5 7,2 3,7




40 79 6,4 50 3,8 2,7
60 5,7 4,2 3,0
80 4,4 3,0 1,8
100 3,5 2,2
50 20 11,2 10,0 8,8 7,6 6,5
40 7,0 5,7 4,5 3,4
60 51 3,8 2,7
80 39 2,8 1,7
100 3,2 2,0
100 20 9,2 8,3 7,3 6,4 54
40 58 4,8 3.8 29
60 4,3 3,3 2,3
80 3,4 2,3
100 2,7 1,7
TeMn pa3BUTHsI IOXKapa - CPeAHUN
10 20 11,9 10,4 9,0 7,7 6,5 4,2
40 7,4 6,0 4,7 3,5
60 54 4,0 2,8
80 4,2 2,8 1,7
100 3,3 2,1
20 20 10,8 9,5 8,3 7,2 6,0 3,8
40 6,8 55 4,4 3,2
60 50 3,7 2,6
80 3,9 2,7
100 3,1 2,0
50 20 8,5 7,6 6,7 57 4,8
40 55 4,5 3,5 2,6
60 4,1 3,1 2,1
80 3,2 2,2
100 2,6 1,6
100 20 6,6 58 51 4,3 3,5
40 4,2 3,4 2,6
60 3,1 2,3
80 2,5 1,6
100 2,0
Temn pa3BuTHs OXKapa - OBICTPHIH
10 20 9,5 8,4 7,3 6,2 51 4,0
40 6,2 5,0 3,9 2,8
60 4,6 3,4 2,3
80 3,6 2,4
100 2,9 1,8
20 20 8,1 7,2 6,3 5,3 4,3 3,4
40 53 4,3 3,3 2,4
60 4,0 3,0 2,0
80 3,2 2,1
100 2,6 1,5
50 20 59 5,2 4,4 3,7 2,9
40 3,9 3,1 2,3
60 2,9 2,1
80 2,3 1,5
100 1,9
100 20 4,4 3,7 3,0 2,3
40 2,8 2,1
60 2,0 13
80 1,6
100 1.2
TeMIT pa3BUTHSI TOXKapa - CBEPXOBICTPHIiA
10 20 6,9 6,0 51 4,2 3,3
40 4,7 3,7 2,7




60 3,5 2,5
80 2,8 1,8
100 2,3 1,3
20 20 5,6 4,8 4,0 3,2
40 3,7 2,9 2,1
60 2,8 2,0
80 2,2 1,4
100 18
50 20 3.8 3,2 2,5
40 2,5 18
60 18
80 1,4
100 11
100 20 2,7 2,0
40 1,6
60 1,1
80 0,8
100

RTI - mHIEKC MHEPIIMOHHOCTH TEIUIOBOTO M3BEIIATENS;

T, - TemmepaTypa cpabaThiBaHuUs M3BEIATENs;

T - TeMIiepaTypa Bo3/lyXa B IOMEILEHUMU.

Tabnuya 11.3

MakcuMaJbHO AOMYCTUMBIE PACCTOAHUSA MEKAY TOYCUHBIMH TEIMJIOBBIMHU NMOKAPHBIMH

H3BellaTeJsIMH MAaKCHMAJIBLHOI0 JeCTBUA

IIpenenbHo goMycTUMAs TeNJI0Basi MOIIHOCTH o4yara noz;xkapa - 1000 kBr

RTI, (m-c)*® Tep— To, °C PaccTosHIe MEeX Iy U3BEIIATEISIMH, M,
IIPH BHICOTE IOMEMICHUS, M
2 | 4 6 | 8 | 10
Temm pa3BUTHA MOXKapa - MEJICHHBIN
10 20 20,5 16,2 13,0 10,2 7,7
40 12,5 8,9 6,1 3,7
60 9,1 5,9 3,3
80 7,2 4.2
100 5,9 3,1
20 20 19,6 15,7 12,6 9,9 7,5
40 12,1 8,7 6,0 3,6
60 8,9 58 3,3
80 7,0 41
100 57 3,1
50 20 17,4 14,4 11,7 9,2 6,9
40 11,0 8,1 5,6 3,3
60 8,2 54 3,0
80 6,5 3,8
100 5,4 2,8
100 20 14,7 12,5 10,3 8,2 6,1
40 9,5 7,2 5,0
60 7,2 4.8 2,7
80 5,8 3,5
100 4,8 2,5
Tewmn pa3BuTHs MOXKapa - CPEAHHI
10 20 18,0 14,5 11,6 9,0 6,6
40 11,4 8,2 5,6 3,2
60 8,4 55 3,0
80 6,7 39
100 55 2,8




20 20 16,6 13,7 11,0 8,6 6,3
40 10,7 7,8 5,3
60 8,0 5,2 2,9
80 6,4 3,7
100 5,3 2,7
50 20 13,6 11,6 9,5 7,4 5,4
40 9,0 6,8 4,6
60 6,8 4,6 2,5
80 55 3,3
100 4,6 2,4
100 20 10,9 9,3 7,6 5,9 4,1
40 7,3 5,5 3,7
60 55 3,7
80 4,5 2,6
100 3,8 1,9

RTI - nHAEKC HHEPIIMOHHOCTH TETIOBOTO M3BEIIATEILS;
T., - TeMIepaTypa cpabaTbIBaHHs M3BELIATENS;
Tp - Temneparypa Bo3yXa B IIOMEILICHHH.

Tabauya 11.4
MaxkcaMaJIbHO J0IYCTHMBIE PACCTOSTHAS MEKIY TOYEYHBIMH TEIUIOBHIMU MOKAPHBIMHA

H3BeLIATESIMH MAKCUMAJILHOTO el CTBUS
IIpenenabHo 70NyCTUMAs TeNJI0Basi MOIIHOCTH o4yara no:xkapa - 1000 kBt

RTI, (m-c)®® Tep— To, °C PaccrosiHue Mexly U3BEIATENAMH, M,
IpH BBICOTC MMOMCIICHUSA, M
2 | 3 | 4 | 6 | 8 | 10
Temn pa3BuTHs 0Kapa - MEJJICHHBII

10 20 14,8 13,5 12,2 9,8 7,4 52
40 9,9 8,4 7,1 4,7
60 7,5 6,1 4,8 2,5
80 6,0 4,6 3,4
100 5,0 3,7 2,5

20 20 13,0 12,0 10,9 8,8 6,7 4,6
40 8,8 7,6 6,5 4,3
60 6,7 55 4,4
80 54 4,3 3,1
100 4,6 3.4 2,3

50 20 9,9 9,2 8,4 6,7 50
40 6,7 59 50 3,2
60 52 4,3 3,4
80 4,2 3,3 2,4
100 3,6 2,7 1,7

100 20 7,6 7,0 6,3 4,8 3,3
40 51 4,4 3,6
60 3.9 3,2 2,4
80 3,2 2,4 1,6
100 2,7 1,9

Temn pa3Butus moxapa - cBepXObICTpPbIi

10 20 11,1 10,3 9,3 7,3 52
40 7,8 6,7 5,7 3,5
60 6,1 4,9 3,8
80 5,0 3,8 2,7
100 4,2 3,0 2,0

20 20 9,3 8,6 7,8 6,0 4,2
40 6,5 5,6 4,7 2,9
60 51 4,2 3.2




80 4,2 3,2 2,3
100 3,5 2,6 1,6
50 20 6,8 6,1 54 3,9
40 4,6 3,9 3,2
60 3,6 2,8 2,1
80 2,9 2,2
100 2,5 1,7
100 20 5,0 4,4 3,7 2,4
40 3,3 2,7 2,0
60 2,5 18
80 2,0 13
100 1,6

RTI - HWHACKC NHCPHUOHHOCTH TCIJIOBOT'O NU3BCIIATCIIA;

T., - TeMIepaTypa cpabaTbIBaHHS M3BEIATENS;

Tp - TeMIeparypa Bo3yxa B IOMEIICHHH.

Tabauya 11.5

MakcuMaJbHO I0NMYCTUMbIE PACCTOSIHUS MEKIY TOUYeYHbIMH TeIJIOBBIMH MOKAPHBIMU
H3BelIATESIMA MAKCUMAJIBLHOTO JeidCTBUS
IIpenenbHo 70NyCTUMAS TENJI0Basi MOIIHOCTH o4yara no:xkapa - 2000 kBt

RTI, (m-c)®® Tep — To, °C PaccTosHue Mexay N3BEIATENAMH, M,
IpH BBICOTE NMOMEILEHHUS, M
2 | 4 | 6 | 8 | 10
Temn pa3BuTHs I0Kapa - MEJUICHHBII

10 20 30,0 24,6 20,7 17,5 14,6
40 18,6 14,2 10,9 8,2 57
60 13,7 9,8 6,9 4,4
80 10,9 7,4 4,7
100 9,1 5,8 3,2

20 20 29,0 24,0 20,3 17,2 14,4
40 18,1 13,9 10,8 8,1 5,6
60 13,4 9,7 6,8 4,4
80 10,7 7,3 4,6
100 8,9 5,7 3,2

50 20 26,4 22,5 19,2 16,3 13,7
40 16,8 13,2 10,3 7,7 54
60 12,6 9,2 6,6 4,2
80 10,1 7,0 4.4
100 8,5 55 3,1

100 20 22,9 20,2 17,5 15,0 12,6
40 15,0 12,1 9,5 7,2 50
60 11,4 8,6 6,1 3,9
80 9,2 6,5 4,1
100 7,8 51 2,8

Tewmn pa3BuTHs N0XKapa - CpeAHUN

10 20 26,8 22,4 18,9 16,0 13,2
40 17,1 13,2 10,2 7,6 51
60 12,8 9,3 6,5 4,0
80 10,3 7,0 4,4
100 8,6 55 3,0

20 20 25,1 21,4 18,2 15,4 12,8
40 16,3 12,8 9,9 7,3 5,0
60 12,3 9,0 6,3 3,9
80 9,9 6,8 4,3
100 8,3 54 2,9

50 20 21,3 18,8 16,3 13,9 11,6




40 14,2 11,5 9,0 6,7 4,5
60 10,9 8,2 58 3,6
80 8,9 6,2 3,9
100 7,5 4,9 2,7
100 20 17,5 15,8 13,8 11,9 9,9
40 11,8 9,8 7,8 5,7
60 9,2 71 5,0
80 7,6 54 3,4
100 6,5 4,3
Temn pa3Butus moxkapa - ObICTPBIH
10 20 22,5 19,3 16,5 13,8 11,3
40 15,1 11,8 91 6,6 4,3
60 11,5 8,4 5,8 3,5
80 9,4 6,4 3,9
100 7,9 50 2,6
20 20 20,1 17,7 15,3 12,9 10,6
40 13,8 11,0 8,5 6,2 4,0
60 10,7 7,9 55 3,2
80 8,7 6,0 3,7
100 7,4 4,8 2,5
50 20 15,9 14,4 12,5 10,6 8,7
40 11,0 91 7,1 51
60 8,7 6,6 4,6
80 72 51 3,1
100 6,2 41
100 20 12,6 11,3 9,8 8,1 6,5
40 8,7 7,1 55 3,8
60 6,8 52 3,5
80 5,7 4,0
100 4,9 3,2
Temr pa3ButTust moxkapa - CBepXOBICTPBIH
10 20 17,4 15,4 13,2 10,9 8,7
40 12,3 9,9 7,5 53
60 9,7 7,2 4,8
80 8,1 55 3,2
100 6,9 4.4
20 20 14,9 13,3 11,5 9,5 7,6
40 10,6 8,7 6,6 4,6
60 8,4 6,4 4,3
80 7,1 4,9 2,8
100 6,1 3,9
50 20 11,2 10,0 8,5 6,8 52
40 7,9 6,4 4,8
60 6,3 4,7 3,0
80 53 3,6
100 4,6 2,9
100 20 8,6 7,4 6,0 4,6
40 6,0 4,6 3,2
60 4,7 3,3
80 3,9 2,5
100 3,3 19

RTI - mHIEKC MHEPIIMOHHOCTH TETUIOBOTO M3BEIIATEIIS;

T., - TeMIepaTypa cpabaTblBaHHs M3BELIATENS;

Ty - Temmeparypa BO3Iyxa B TOMEIICHUH.




Tabauya 11.6

MaxkcuMaJIbHO A0IyCTHMbIE PACCTOSIHUSI MEKIY TEIUVIOBBIMM MOKAPHBIMH U3BeLIATeJsIMHU
nuddepeHINANTBHOTO IeiicTBUSA

) MakcHMAaIJIbHO JOIYCTHMOE PACCTOSIHUE MEXK/Y U3BeIaTe/siIMU (M)
- MIPH TPEICIHHO JOMYCTUMON MOIITHOCTH o4ara noxapa (kBt)
§ 5 1000 750 500 250 100
EEM ¢ 0 cO | M c 0 cO | M| ¢ 0 [cO| M| c 6 |co| M| c 0 |co

2
15(94|126|135(126|8,8(11,4({119({11,0|79(9,7(99|90(6,4(7,2(7,1/6,3|4,4|4,7|4,4|3,7
20183(121|13,3|125(7,9(109|11,7{109(7,1/9,3|9,7|8,8|58(6,9|6,8|6,0|4,0(44(4,1(34
25174 (115|13,0|124|7,0(10,4|114|10,7(6,4|8,9|9,4|86|5,2|65|6,6|58|3,6(4,0/|38(3,1
30|66 |109(126|12,2|6,3| 9,8 {11,1|105|5,7(/8,4(9,1(8,4|4,6|6,1|6,2|55(3,1(3,7[35/2,7
35159 10,3(12,3|119|5,5| 9,3 {10,7|10,2|5,0(79|88(8,1|4,1|5,7|59|52(2,7[33[3,1|24
40152 |96 (119|116|48| 8,7 {104|99 |44|74|84|78|35|53|56(48(22(30(28/|2,1
4514590 (115|114(4,2| 8,2 {10,0| 9,6 |3,7(/6,9|81(75(29|4,9|52|45 2,625
50138 (84|11,1|110(35|76 96|93 (31|65|7,7|71|24|45]|4,9|4,2 23121
55132 |79]10,7|10,7(29| 719290 (25|6,0|7,3|6,8 41146138
6,0 261|73]|10,3|10,4 65|88 |86 557,065 3714235
6,5 6,7 199 (10,1 6,0 | 85|83 50/6,6 6,1 33(39(32
7,0 6,1 195197 55181]8,0 45(6,2(58 29(35(28
7,5 55190194 49 (77176 40(58(5/4 3,2
8,0 49 (86|90 44 (73173 3555|511
8,5 44 | 8,2 | 8,7 3868169 51|48
9,0 3878183 6,4 | 6,6 4714,4

M - MEIUICHHBII TEMIT pa3BUTHSA 10Kapa;

C - CpeIHUI TeMIT pa3BUTHUS [OXKaPa;

0 - OBICTpBIIT TeMI Pa3BUTHS MTOKAPA;

0 - cBepXOBICTPHIIl TEMIT Pa3BUTHS I10Kapa.

Tabauya 11.7

Honpanoqﬂue K03(l)(l)l/lIIPleHTl)l AJIAA ONPEACTCHUA MAKCUMAJILHO 10ITYCTUMbIX pacuoanuﬁ
MEKAY MOKAPHBIMHA TEIJVIOBLIMHA M3BEHIATEC/IAMU zlu(])q)epeﬂunanbﬂoro nelcTBUA

RTI, (M-c)o'5 [TonpaBo4HbIe KOAQPUIMEHTH! B 3aBUCUMOCTH OT TEMIIa Pa3BUTHs TI0XKapa
MEJJICHHBII CpeHui OBICTPBIN CBEPXOBICTPHIH
200 0,83 0,71 0,68 0,68
190 0,84 0,73 0,69 0,70
180 0,86 0,74 0,71 0,72
170 0,87 0,76 0,73 0,73
160 0,88 0,78 0,75 0,75
150 0,90 0,80 0,77 0,78
140 0,91 0,82 0,80 0,80
130 0,93 0,85 0,82 0,82
120 0,94 0,87 0,85 0,85
110 0,96 0,90 0,88 0,88
100 0,97 0,93 0,92 0,92
90 0,99 0,96 0,96 0,96
80 1,00 1,00 1,00 1,00
70 1,01 1,04 1,05 1,05
60 1,02 1,09 1,11 1,11
50 1,03 1,14 1,19 1,18
40 1,03 1,19 1,28 1,27
30 1,03 1,25 1,39 1,39
20 1,03 1,29 1,55 1,56

RTI - HWHACKC NHCPHUUOHHOCTH TCIJIOBOT'O MU3BCIIATCIIA.
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Puc. 11.1. 3asucumocms MakxcumanbHO OONYCMUMBIX PACCMOAHUL MeHCOY MOYEYHIMU ObIMOBbIMU
NONCAPHBIMU U38EUIAMENAMU OM 8bICOMbL NOMeujeHUs npu Oblcmpom (a) u cpedtem (6) memne
PA38UMUAL NOAHCAPA 018 PA3HLIX NPeOdebHO OONYCMUMBIX MeNi08blx MOwHocmel ouaza 2operusi Q,,
(xBm):
1-Q,,=1000; 2-Q,,=750; 3-Q,,=1500;4-Q,,=250;5-Q,, =100

Tabnuya 11.8

XapakTepHoe BpeMsl Pa3BHTHS MMOKaPa 10 A0CTHKEHUS TenaoBoii MmomrHocTn 1055 kBT npu
TOpPeHUH CKJIAJMPOBAHHBIX MATEPHATOB

Ne n/n Bun roprouero marepuaia BpeMms Tyny,
c

1 |[epeBsinble mradenu (MOANOHBI, CTeIaxH) BbicoToi 0,46 M ¢ BiaxkHocThio 6-| 150-310
12%

2  |depessiHHBIE mITabEIH BBICOTOU 1,52 M ¢ BiaxkHOCTBIO 6-12% 90-190

3 |HdepemsHHbIC mITabCN BRICOTOH 3,05M C BIaKHOCTBIO 6-12% 80-110

4 |JlepeBsHHBIC mTa0CIH BEICOTOH 4,88 M C BIakHOCTBIO 6-12% 75-105

5 |3amoiHeHHBIE MEIIKH O IIOYTOM, CI0XKEHHBIE BRICOTOH 1,52M 190

6 |KapToHHBIC KOPOOKH, CIOKEHHBIE BRICOTOU 4,57 M 60

7 |3anonHeHHBIC MOJIMATHICHOBBIE SIIUKH IS HMHCEM, YCTAHOBJIICHHBIE BBICOTON 190
1,52 M Ha Tenexke

8 |llonmaTHIICHOBBIE MYCOpHBIE 0aykd B KapTOHHBIX KOpPOOKax, yCTaHOBJICHHBIC 55
BBICOTOM 4,57 M

9 |Kpecna u3 noaudpUpHOTO CTEKJIOBOJIOKHA B KAPTOHHBIX KOPOOKaX, YJIOKECHHbIE 85
BBICOTOM 4,57 M

10 |[ToaudTHIEHOBBIE OYTHIIKH, YIOKEHHBIE (YIIAKOBaHHbIE) aHAIIOTHYHO I1. 6 85

11 |[TonmdTHneHOBBIE OYTHIIKH B KAPTOHHBIX KOPOOKaX, YJIOKEHHBIE BHICOTOH 4,57 M 75

12 |XKecrkue nonmyperaHOBbIE N30JSIIMOHHBIE MTAHEIH, YIOKEHHBIE BHICOTOH 4,57 M 8

13 |ITonmcTuposibHBIE OaHKH, yITaKOBaHHbIE aHAJIOTHYHO II. 6 55

CHHCOK JIUTEepaTyphl

1. TOCT 4.99-83. CIIKII. IlenooOpasoBatenu misi TymieHus ImoxkapoB. HomeHkmaTypa
IIOKa3aTeNeH.

2. TOCT P 50588-93. IlenooOpa3zoBarenu g TymieHUs moxapoB. OOIMe TeXHUYECKUE
TpeOOBaHUSI U METOBI HCITBITAHHS.

3.TOCT 12.1.004-91.CCBT. Iloxapnas 6e30omacHOCTh. O0mIHe TpeOoBaHusI.

4. TOCT 12.1.019-79. CCBT. Dnexrpobe3onacHocTh. O0mue TpedOBaHNs 1 HOMEHKIIATypa BUIOB
3aIIUTBHI.




5.TOCT 12.1.030-81. CCBT. DnexTpo0e30macHOCTh. 3aIIUTHOE 3a3eMIICHUE, 3aHyJICHHUE.

6. TOCT 12.2.003-91. CCBT. Oob6opynoBanne mnpom3BoAcTBeHHOoe. OOmue TpeOoBaHUS
6e3omacHoCTH.

7.TOCT 12.2.007.0-75. CCBT. Uznenus anextporexuudyeckue. OOmue TpedoBaHus 0€30MacHOCTH.

8. 'OCT 12.3.046-91. CCBT. YcTaHOBKH MOXapOTYIIEHHsI aBToMaTHueckue. OOIie TeXHUIeCK1e
TpeboBaHUsL.

9. TOCT 12.4.009-83 CCBT. IloxapHas TexHHKa IJs 3alIUThl 00beKTOB. OCHOBHBIE BH/IBI,
pa3mMerieHue 1 00CITyKUBaHHE.

10. TOCT 12.4.026-76 CCBT. 1{BeTa cCUrHANBHBIC U 3HAKH OC30MACHOCTH.

11. TOCT 14254-96. Crenenu 3amunThl, 00ecriednBaeMble 000I0UYKAMH.
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ITPUJIOKEHHE 1
OCHOBHBIE CBOMCTBA OTHETYIHAIIMX BEIIECTB.
1. I'azo6ble o2nemywauue geujecmea.

1.1. B coorBerctBuun ¢ HIIb 88-2001* B ycraHOBKax ra30BOr0 IOXKAapOTYIIEHHS MOTYT
npumensTbes xnanousl 23 (CF3H), 125 (C,FsH), 218 (CsFg), 227ea (CsF7H), 3181 (C4Fsy), a Takxe
CO,, mectudropucras cepa, a30T, aproH U Ta30BEIi cocTaB "MHepreH" (cMech Ta3oB, cojepiKamias
52% (00.). a3ota, 40% (006.) aprora u 8% (00.) IBYOKHCH yTIIepoa).

ITo nomomHHUTENEHEIM HOpPMaM, pa3padaTblBaéMbIM IJIsi KOHKPETHOTO OOBEKTa, BOBMOXKHO TaKkKe
MpUMEHECHHE IPYTHX ra3oBbIX orHerymamux Beniects ([OTB).

IIpu ompenenenun TtokcuyHocTH ['OTB HeoOxomaMMO yUYMTHIBATH CJEIYIOIIHE OCHOBHBIC
COCTaBIIAIONIHE: TOKCUIHOCTh CAMOT'0 BEIIECTBA, TOKCHYHOCTh IPOTYKTOB €TO PA3IIOKEHHUS.

IIpu COnpUKOCHOBEHHH C OTKPBITBIM IUIAMEHEM, PACKaJICHHBIMM HJIM TOPSYUMH MTOBEPXHOCTSIMH
(hTOpHpOBaHHBIE YTJIEBOAOPOABI pa3jararoTca ¢ 0Opa3oBaHHMEM pPa3NUYHBIX BBICOKOTOKCHYHBIX
MPOAYKTOB ACCTPYKIHK — (PTOPUCTOTO BOmOpoa, Audropdocrena, okrahpTopuzodyTmiieHa u ap. [lpu
3TOM, dYeM OoJblle CTEHNeHb 3aMeIIeHHs B MOJIEKyJe Bojopoja (TOpoM, TeM BBHIIIE
TEPMOCTAOITFHOCTb.

AHaIIOTHYHBIE TPOIECCHl MPOTEKAIOT MPH TYIICHHH IOXKapa MeCTHPTOpHUCTOH cepodd. B stom
cirydae 00pa3yroTcsl BBICOKOTOKCHIHBIE (PTOPUCTEIN BOJOPO M MATUPTOPUCTAS cCepa.

CreneHp pa3nokeHHs (TOPUPOBAHHBIX YIICBOAOPOIOB TP TYIICHHH UWMH MOXapa B
3HAYHTEIEHOW CTENCHHM 3aBHCHT OT €ro pa3Mepa W BPEeMEHH KOHTaKTa OTHETYIIANIEero ra3a ¢
mwiaMmeHeM. [1o3ToMy ANl YMEHBIICHHS TOKCHYHOCTH IPOIYKTOB, OOPa3yIONIUXCS IOCIE TYIICHUS
noxkapa (TOPUPOBAaHHBIMH YTJIEBOJOPOJAMH M 3JIETa3oM, IesiecooOpa3sHO OOHApYXKHUBATh MOXKap Ha
Goee paHHEH CTa UM U CHUXKATh BpeMs [0JJaul OTHETYIIAIIETO rasa.

CrnemyeT OTMETHTH, YTO MPH MOXKAPaX COBPEMEHHBIX IOPIOYMX MAaTEPHATIOB (IUIACTMACCHI M T.II.)
BBICOKOTOKCHYHBIE MIPOAYKTHI JECTPYKIIMH MOTYT BBIIENIATHCS B 3HAYMTEIBHBIX KOJTHIECTBAX.

Hcnonb3yemble B Ta3oBeix AVYIIT asor, apron, CO, u "WHepreH" cOCTOAT U3 KOMIIOHEHTOB,
BXOJSIUX B COCTaB Bo3ayXa. [Ipu TylieHny noxkapa OHM He pa3iaratroTcs B IUIAMEHH U HE BCTYMHAIOT B
XUMHUYECKHE peakuuu ¢ npojaykramu ropenus. Otu ['OTB He Oka3bpIBalOT XUMUYECKOI'O BO3JIEHCTBUS
Ha BEIECTBA U MaTepUallbl, HAXOASAIIUECS B 3aLIUIAEMOM ITOMEIEHHH.

A30T U aproH HeTokcHuHbl [Ipyu MX Hojaue B 3alUIaeMOE MOMEINEHHE MPOUCXOAUT CHIDKEHHE
KOHILIEHTPAllK KHCIOPOAa, UTO SBISIETCS OMACHBIM JUIS 4E€JIOBEKa.

T"azoBerit cocta "MHepren" Oonee Oe3omaceH i YeIOBEKa, YeM a30T M aproH. ITO 00YCIIOBICHO
npucyTcTBHEM HeOombmoro kommdecTBa CO,, KOTOPOE MPUBOJUT K YBEINYECHHIO YACTOTHI IBIXAHUS
4yenoBeka B atMocdepe, comepxkamieil "MHepreH", ¥ MO3BOSET COXPAHUTH JKU3HEACATEIHHOCTh MPH
HEIOCTaTKe KUCIOPOa.

OCHOBHBIE CBEJIEHHS O CBOMCTBaX albTEPHATHBHBIX XJIA4JIOHOB, 3JIera3a W JBYOKHCH YTJepoaa
nprBeeHHI B Tabimme 1, a3oTa, aprona u ra3oBoro cocrasa "MHepren" — B Tabmure 2.



Tabauya 1

CaoiicTBa an1bTepHATHBHBIX XJIA/IOHOB, 3J1era3a H JBYOKHMCH yIJiepoaa

CoiicTBa a30Ta, aproHa u ra3oBoro cocrasa "Mueprex"
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MornexymnspHas Macca A.em. | 188 120 170,03 | 70,01 200,0 | 146,0 | 44,01
Temmeparypa kuneHus npu| °C -37,0 -48,5 -16,4 -82,1 6,0 -63,6 | -78,5
760 MM pT.CT.
Temmeparypa 3amMep3aHus °C -183,0 | -102,8 -131 -155,2 -50,0 -50,8 | -56,4
Kpurnueckas temmeparypa| °C 71,9 66 101,7 25,9 115,2 | 4555 | 31,2
Kputrueckoe naBnenne MlIla | 2,680 3,595 2,912 4,836 2,7 3,81 2,7
[I70THOCTD KUAKOCTH TIPH kMo | 1320 1218 1407 806,6 - 1371,0 -
20°C
Kputrnueckas mioTHOCTb KO-MS 629 572 621 525 616,0 | 725,0 | 616,0
Temmeparypa °C 730 900 - 650-580 - - -
TEPMHUYECKOTO Pa3I0KECHUI
Hopmarunas % (00.)| 7,2 9,8 7,2 14,6 7,8 10,0 34,9
OTHETYIIAIIas
KOHIICHTPAIHS IS H-
remnraia
[In0THOCTH MTAPOB TIPU xeem | 7,85 5,208 7,28 2,93 8,438 | 6,474 | 1,88
nasnennu 101,3 xI1a,
temneparype 20 °C
Tabauya 2

TexHuueckas XxapakTepUCTHKa Enx. u3m. | Apron (Ar) | Asot (Ny) | T'azoBblii cocTaB
(o mauaeiM NFPA 2001) (1G-01) (1G-100) | "Huepreun" (I1G-
541)
MornekynspHas Macca A.eM. 39,9 28,0 34,0
Temmnepartypa kunenus npu 760 MM pr.cT. °C -189,85 -195,8 -196
Temmneparypa 3aMep3aHus °C -189,35 -210,0 -78,5
Kputnueckas remneparypa °C -122,3 -146,9 -
Kpurnyeckoe naBienue MlIIa 4,903 3,399 -
IInotHocTs raza npu nasinenun 101,3 klla, KL - M° 1,66 1,17 1,42
temneparype 20 °C
HopmaTuBHas OrHETYmIamas % (06.) 39,0 34,6 36,5
KOHIICHTPAIUS IS H-TeNTaHa

1.2 BoszneiictBue razoporo orserymaiiero Beniectsa ('OTB) Ha yenoBeka
OcHoBHoe HeraTuBHOE BozjeiicTBue [[OTB Ha uenoBeka 3aBHCHUT OT CIEIYIONIUX (PaKTOPOB:

- koHueHTpauuu ['OTB B 3anuiaeMoM oMeIIeHuH;

- IPOJOJDKUTEIBHOCTH BO3ACHCTBHS (IKCIIO3UIIHH).
CBeneHUsT 0 MPOJOJDKUTEILHOCTH (BpeMeHH) 0€30MacHOTO BO3JEHCTBUS XJagoHa 125 m XmamoHa
227¢a Ha 4elOBEKa B 3aBHUCHMOCTH OT KOHIIGHTPAI[MH ra3a MpUBeacHb! B Ta0l. 3 (mo manHeiM NFPA

2001).



Tabauya 3

Konrenrparus TOTB, % (06.) | Bpems 6e3omacHoro BoszeicTsus, MuH. (o gauasiM NFPA 2001)
xmamoH 125 XJagoH 227ea
(tabin. 1-6.1.2.1 (b)) (tabn. 1-6.1.2.1 (¢))

9,0 5,00 5,00
9,5 5,00 5,00
10,0 5,00 5,00
10,5 5,00 5,00
11,0 5,00 1,13
115 5,00 0,60
12,0 1,67 0,49
12,5 0,59

13,0 0,54

13,5 0,49

st octanbhbix 'OTB 0TCYTCTBYIOT MOIPOOHBIC CBEACHUS O BPEMEHH 0€30MacHOro BO3ICHCTBUS B
3aBUCUMOCTH OT U3MEHEHUS KOHIICHTpAIUH ra3a.

B aTOM ciiydae olleHKa HETaTHMBHOTO BO3ACHCTBHS Ha YEJIOBEKA MOXET OBITh IMPOBEICHA JJIS IBYX
(hMKCHUPOBAHHBIX 3HAUCHHUI KOHIICHTPAIUH:

Cor — MakcuManbHas kKoHeHTpanus ['OTB, npu koTopoii BpegHOe BO3ACHCTBHE Ta3a HA YelIoBeKa
TIPH SKCTIO3UIIH HECKOJIBFKO MUHYT (0OOBIYHO MEHEE 5 MUHYT) OTCYTCTBYET;

Cyun — MUHUMaTBHAS KOHIEHTpanus ['OTB, npu xoTopolt HabIrOmaeTCI MUHUMAIHHO OLTYTUMOE
BpEIHOE BO3MICHCTBHE Ta3a Ha YelIOBEeKa MPH AKCIIO3UINH HECKOIHKO MUHYT (0OOBIYHO MEHEE 5 MUHYT).

o maraemM I1SO 14520 xornenTpanui Cy U Cyyy, 1011 psiga [OTB ykasansr B Ta01. 4.

Tabauya 4
Haumenosanue 'OTB Cy:, % (00.) Chn » %0 (00.)
A3zoT 43 52
Apron 43 52
I"a3oBeIii cocTaB "MHepren" 43 52
Xamon 23 43 > 50
Xamon 218 43 > 50

besonacuas st wenoseka konrentpanus CO, (C,, MpH BpEeMEHH SKCTIO3WIMH 1-3 MuH.) He
npesbimaet 5% (00.), ormacHoe I *KU3HH MPU KPaTKOBpEeMeHHOI akcrno3unuu — Beime 10% (00.). st
TylmeHus mnoxkapa TtpeOyercs koHmeHTparus CO, 6Gompme 25% (006.). DTO CBHIETENHCTBYET O
Ype3BbIYAHO BBICOKOHM OMACHOCTH JUIS 4eJoOBeKa aTtMocdepbl, o0pasylouieiicss B MOMEIIEHUU MpU
Tymennn noxapa COs.

Bo Bcex ciyyasx OCHOBHBIM CIIOCOOOM 3alMTHl IEpCOHaa 3allUIIaeMOro MOMENIEHUS OT
BpenHoro BosgedcTBuss ['OTB u mnpoaykroB ero mnuponusa SBISIETCS CBOEBPEMEHHas U
OpraHu3oBaHHas 3BaKyanus a0 nogauu I'OTB. OBakyanus ocymiecTBIsIeTCsl IO CUTHANAM 3BYKOBBIX U
CBETOBBIX ONOBEHIAaTEeNeH, KOTOPbIE pa3MeEIlEHb! B 3alllMIaeMoM HomeleHny B coorsercTsuu ¢ HITb
88-2001* u 'OCT 12.3.046.

Jlist 3amuThl TIOMENIEHN ¢ MacCcOBBIM TpeObiBaHWeM Joaeil (O6osnee 50 denmoBek) He ClemayeT
npumensaTs 'OTB, xoTopsie pu nofaue B 3amIumiaeMoe IoMemeHne 00pa3yroT KOHIICHTPALNIO BhIIIE
Cor

2. Oznemywawiue apo3onu

OrHerynramuid a’po30ib obpasyercst mpu paboTe reHepaTopoB orHerymaiiero asposoins ('OA) n
ABJISIETCS  CPeJICTBOM  oObeMHOro Tymenus. OH mpexacTaBiseT co0Oif  cMmech Tra3oB C
BBICOKOJIUCIIEPCHBIMU COJISIMU U OKUCJIAMU LEJIOUHBIX METAJUIOB.

CocraB OrHETYIIAIIETO adpo30JIsd OIPENEIAeTCsl, B OCHOBHOM, PELENTYPOi aspo30s1e00pa3yromero
coctaBa (AOC). B onpeneneHHON CTENEHN OH TaKXe 3aBUCUT OT KoHCTpyKiuu ['OA. B coorBercTBHM
¢ HIIb 60 B TexHMueckoi M JKcIUTyaTalMOHHOW nokymeHTauuu aius [OA 1O/DKHBI OBITH yKa3aHBI
KOJIMYECTBO M COCTAB MPOLYKTOB, 00pa3yIOIUXCsl MpU paboTe reHepaTopa.

IIpu cropanmu AOC Ha ocHoBe KNO3 B 3amumiaeMblii 00beM MOCTyIaeT OTHETYIIAIUN a3p030Jib,




COJIEPIKAIIII CMECh BBICOKOIMCIIEPCHBIX TBEPABIX yacTull, coctosmux m3 K,0, KOH, K,CO3;, KHCO:;.
IIpu ncnons3oBannu AOC Ha ocHOBe KClO, B orHeTymameM a3po30I1e Coaep KaTcsl TBepAbIe YaCTUIIHI
KCl, a u3 coctaBoB Ha OCHOBE cMeceBOTO okuciuTens, momydaetcs cmecs KCI ¢ K;O, KOH, K,COg,
KHCOj3 u npyrumu coeiMHEHUsIMU Kalusl. B cocTaBe ra30Boii (ha3bl OTHETYIIANIETO a3p030Jisi BO BCEX
cnyuasix coxepxkarcs CO,, CO, H,O, N,, Bomopom u Ipyrue MNpOAYKTHI HEMOJNHOT'O OKHCICHUS
TOPIOYETO CBSI3YIOIIETO.

TBepaple YacTHUIIBI, COACPIKAIIMECS B OTHETYIIAIIEM a’po30Jje, MPH B3aUMOJCHCTBUHM C BIAarou
CO3/IaI0T JTOBOJIBHO CHJIBHYIO IICIOUHYIO cpeny. [lomamas Ha MOBEPXHOCTh HE3ANIUINEHHOTO MeTaia
OHHM MOTYT MPHUBOAWTH K €T0 KOPPO3UH, a B3aMMOJCHCTBYS C HEMETAJUTHUCCKUMH MaTepHUaaMU —
CHIO0COOCTBOBATh UX Pa3I0KEHUIO.

3. Oznemywawgue nopowiku

B 3aBHCHMOCTH OT XMMHYECKOTO COCTaBa OCHOBHOT'O KOMITOHEHTa OT'HETYIIAIINX MOPOIIKOB OHH
MpeIHa3HaYeHbl I TyHOIeHHs moxkapoB kiaccoB: A, B, C, E — Ha ocHOBe (ochopHO-aMMOHHUITHBIX
coneii; B, C, E — na ocHoBe Oukapbonata Hatpus; B, C, E, /I (B, C, 1) - Ha ocHOBe XJIOpH/ia Kausl.

OrHeryniamye MOPOIIKK JOJDKHBI  yIoBJIeTBOpATh TpeboanusiM HIIb 170 "Tlopomku
orserymiamue obuiero HazHaueHus. OOIIMe TeXHUUECKHe TpeOOBaHUS. MeTO/bl HCIBITAHUH" WU B
HIIb 174 "Tlopowmku OrHeTyuamye CreluanbHOro HazHaueHus. OOlme TeXxHUueckue TpeOOBaHMS.
Mertons! ucnbitanuii. Knaccuduxarus'".

B Tabn. 5 npuBenensl tpeboanuss HTH 170. B Tabm. 6 mnpeacTaBieHbl OCHOBHBIE MapKH
BBIITYCKAaEMBIX MM HCIOJNB3yeMbIX B PoccumM OrHeTymamux IOpOIIKOB, KIAacChl MOXKAapoB, UL
TYIICHHUsI KOTOPBIX OHU IIPEAHA3HAYCHBI, OCHOBHBIE KOMIIOHEHTHI HX COCTAaBa.

Tabauya 5
HaumenoBanue mokasareeit Tpe6osauust HITB 170-98
Kaxxymiasicst IUIOTHOCTE TTOPOIIIKa, Kr-M:
HEYIUIOTHEHHOT'O He menee 700
YIUIOTHEHHOTO He menee 1000
OpaKUOHHBIN COCTAB:
6omee 1000 Mxm OTCyTCTB.
ot 100 10 1000 Mmxm He pernamentupyercs
ot 50 1o 100 MM He pernamentupyercs
menee 50 MKM He pernamenTtupyercs
MaccoBoe cosep)xkanue Biaru, % He 6ouee 0,35
CxnoHHOCTB, %
K BJIarONOIJIOIIEHUIO He 6ouee 3,0
CIIC)KUBAHHIO He 6oee 2,0
CnocoOHOCTh K BOJOOTTAIKMBAHHIO, MUH He menee 120
TekydecTs opoIka, Kr-c™t He menee 0,28
OCTaToK MOPOIIKa B OTHETyHmHTeNe, %0 He 6omee 10,0
Tymramas cnocoOHOCTh
o kyaccy A Ouar 1A
1o knaccy B Ouar 55B
[TpobuBHOE HanpsbxeHue, KB He menee 5
Tabauya 6
Mapka nopomika Knacc noxapa OCHOBHOM KOMIIOHEHT
TIXK B,C, I Xnopua Kanus
I[1CB-3M B,C,E Bukap6onar HaTpus
TII'XK "3aBeca" B,C, I, E Xnopua Kanus
ITupanr - A A,B,C,E dochar aMMoHUsS
TI-2ATIM u [T-2 ATl A,B,C,E dochar aMMoHUsS
Bexkcon-ABC A,B,C, E dochar aMMOHMS
[1-OKUC A,B,C E Ammodoc
II-ATC A B, CE Ammodoc




[1-®KYC-2 B,C,E Buxapbonat HaTpus
Bexcon BC-30 B,C,E Buxapbonat HaTpus
Bexcon BC-60 B,C,E Buxapbonat HaTpus
Bexcon BC-90 B,C,E Buxapbonat HaTpus
HNCTO-1 A,B,C E Ammodoc

®ennkc ABC-40 A,B,C E Ammodoc

®dennke ABC-70 A,B,C,E Ammodoc

FUREX ABC A,B,C,E Ammodoc
STANDARD

T1O0-ITTM A,B,C,E Ammodoc

3a cuer Hamuuus ruapododuzaropa (MOANGHUIMPOBAHHOTO KPEMHE3eMa) OTHETYIIAIINE TOPOIIKK
OTHOCATCS K TpeTbeMy kiaccy omacHoctH mo ['OCT 12.1.007. IIpu mocTtosHHON paboTe ¢ HUMH
Heo0X0AMMa 3alUTa OPraHOB JIbIXaHUS ¢ IOMOIIBIO IPOTHBOIBUICBBIX PECIIHPATOPOB.

Oreerymanye MOPOLIKH 3KOJOTMYECKH OE30IMacHbl M MOTYT OBITH HCIIOJB30BAaHBI B KauecTBE
ynoopeHuii (Ha ocHOBe (GocHOpPHO-aMMOHUIHBIX CONICH U XJIOpHIA KAV HIIH TEXHUYECKUX MOIOLIHUX
cpencTB (Ha OCHOBE OMKapOOHATA KaJHs).

[Nopouiky, HaXoIsAMIHECS HAa OTKPBITOM BO3AYyXE MOCIE IPUMEHEHUs, MO ICHCTBUEM BIard MOTYT
clIeXXuBaThCcsa. B peE3YIbTATC B3aHMOﬂeI>iCTBHH C BJIarOM OHU MOT'yT 4YaCTHUYHO THAPOJIMU30BATHLCA.
[TponyKThl TUAPOJIN3a OTHETYLIAIIMX MOPOIIKOB HA OCHOBE KapOOHOBOM KUCIIOTHI HMEIOT IICIOYHYIO
peakuuro. B pesynbrare BO3AEHCTBUS OrHETYIIAIUX IIOPOLIKOB M IPOAYKTOB MX THUApPOJIM3A Ha
METaJUIbI IPOUCXOTUT KOPPO3HSI.

CyIIecTBEHHYI0 KOPPO3HOHHYIO OIIACHOCTH JJISI METaUIM4ECKHX IOBEPXHOCTEH HpeICTaBILAIOT
HOPOLIKH Ha OCHOBE XJIOPHJIa KAJIHSL.

[Nocne Mcnop30BaHUs OTHETYIIAIINX MMOPOIIKOB HA OCHOBE XJIOpUJAA Kanus (B CIydae OIMAaCHOCTH
KOPPO3MOHHOTO IOBPEXKICHHS LEHHOTO0 O0OpYNOBaHMSA) CICAYET NPHMEHSTH THIATEIBHYIO CYXYIO
y6opky (mbutecocom). [Tocie npruMeHeHNs OTHeTYIIAIINX TOPOIIKOB IPYTHX THIOB HX YOOpKa HOJDKHA
OCYIIIECTBIIATHCS € MOMOILBIO MBUIECOCA WITH BIAXKHOM IPOTHPKH.

OCHOBO# BCeX OTHETYIIANIMX MOPOLIKOB SIBISIOTCS TMAPOGHIBHBIE CONH, CHOCOOHBIEC MOIIOLIATh
BJIary U3 BO3/yXa, MOITOMY XpaHEHHE MOPOIIKOB CIIEAYET OCYIIECTBISATh B I'E€PMETHYHOI yIaKoBKe
WA TEPMETUYHBIX TEXHUYCCKUX CPEICTBAX MOKAPOTYIICHU.

4. Ilenooopazosamenu u cmayugamenu 0t 6000NEHHBIX YCIMAHOBOK HOINCAPOMYUIEHUA

B aBTOMaTHuYEeCKMX YCTaHOBKax IOKapOTYIIEHHsS B KaueCTBE OTHETYIIALIMX BEIIECTB HIUPOKO
UCTIONB3YIOTCS BOJHBIC PACTBOPHI CMauyMBaTelNiel, a TaKk)Ke OTHETyIIamas BO3AYIIHO-MEXaHWYecKas
MeHa PpA3JIMYHOW KpaTHOCTH (HM3Kas, CpelHsAs W BbICOKas). 11 WX MNOIydeHHs HPUMEHSIOTCS
MeH000pa3oBaTeId — KOHIICHTPUPOBAHHBIE BOJHBIE PACTBOPHI IMMOBEPXHOCTHO-AaKTHBHBIX BEIIECTB
(ITAB).

B 3aBucumocTH oT xuMudeckoi npupossl [IAB meHooOpa3oBareny noapa3aenstoTcs Ha:

- CHHTETHYECKHUE yTIICBOJIOPOIHEIE;

- (propcuHTETHUECKHE;

- IPOTEUHOBBbIE;

- (propnpoTenHOBEIE.

B 3aBucumocTn ot nmpuMmeHeHus: neHoodpazosarenu cornacHo I'OCT 4.99 knaccupuimpyrores Ha
MeHO00pa3oBaTey OOIIETO U IEeJIEBOTO Ha3HAYCHUSI.

ITenooOpazoBarenu obmero HazHaueHUst (TDAC, T10-3HIL, TIO-60CT u I[1O-6TC) sxomoruuecku
6e3BpeHbI, IPOCTHI 110 COCTaBY M MCIIOJIBL3YIOTCS INIAaBHBIM 00pa3oM /I TyLIEHUs MOXKapoB Ki1acca A
B BUJI€ PacTBOpa cMauuBarelsi. B To xe BpeMs IeHa cpefHell KpaTHOCTH U3 3TUX NeHooOpa3oBaTenen
TYIHINT MOXKapbl He(TENPOLYKTOB ¢ HOPMATHBHOI HHTEHCHBHOCTHIO, paBHoit 0,08 1-M2-c™.

[lenooOpa3oBareny 11e1eBOro Ha3Ha4eHHs (CO3/1aHHBIE /TSI ONIPEIETICHHOM 11€IM) U3TOTaBIMBAIOTCS
KakK Ha OCHOBE CHHTETHUYECKHX yrieBojopoansix [TIAB (nanpumep, [10-6LT, I10-6TC-B, I10-6TC-M,
"Moprmer", [IO-6L1BY u ap.), Tak u Ha ocHoBe (propcunrernyeckux I1AB ("Tloacnoitnsiii”, [10-6A3F,
M[O-6T® u ap.) wiu dpropnporenHoBbix [TAB ("Tlerpodunm" u "Himkeropoackuit FFFP™).

IIpoTennoBsIie neHOOOpa3oBarenu B Poccun He BRITyCKAIOTCS M HE UCTIONB3YIOTCH.

IIpu TymieHWH TOJSAPHBIX (BOJOPACTBOPUMBIX) TOPIOYMX JKHIKOCTEH Hambosee 3¢h(EeKTHUBHBIMU
spisiiorest  "Tomsipueiid”,  I1O0-61I®II, IIO-6T®-Y, S.F.P.M., 'Tlomumerpodpmwam" wu  mp.
®dTopconmepxkanyie  MmeHooOpa3oBaren  OOBIYHO  Oonee  d(PPEKTUBHBI 1O  CpaBHEHUIO C
YTIIEBOJIOPOIHBIMI TIEHOOOpA30BaTENsIMU, HO B TO XK€ BpeMs Oonee moporue (B 5-8 pa3). He Bce




(hropcomepkamme MEeHOOOpa3oBaTeNH OOpa3yIOT Ha CTaHIAPTHOM OOOPYAOBaHWH TEHY CpeaHEeH M
BBICOKOM KpaTHOCTH. [l HUX, KaK W U1 YIJIEBOJOPOJAHBIX I€HOOOpa3oBaTelel COXpaHseTcs
npuHIUN OonbiIel 3((GEeKTUBHOCTH TEHBI CpefHel KpaTHOCTH (B 3-4 pasa) O CpaBHEHHIO C MEHOH
HU3KOIl KpaTHOCTH.

[IIupokoe wncronb30BaHHE NEHBI HU3KOW KPaTHOCTH M3 (ropcojepkamux MeHooOpa3oBaTeien
00YCIIOBIIEHO €€ 10CTaTOuHOH 3(h(eKTHBHOCTBIO, BO3MOXKHOCTBIO [IOAa4X Ha OOJIbIIee PACCTOSHUE 110
CPaBHEHHIO CO CPEJHEKPAaTHOM IEHOH, a TaKke MEHbIIas CTOMMOCTh NMEHOOOpa3oBarels 3a CUeT ero
pasbasnenus. Bee gropconepxariye neHooOpa3oBaTean He SBISIOTCS DKOJIOTHUECKH O€3BpPETHBIMU.

[lenoobOpa3zoBatenu, obpasyromye IUICHKY Ha HOBEPXHOCTH YIJIEBOJOPOIHOTO TOIUIMBA, MOXKHO
MOaBaTh KaK CBEPXY Ha MMOBEPXHOCTh, TAK U B CJION roprodei kxuakocTu. [IpenoTBpatuTs yxyameHne
XapaKTepUCTHK TIeHOoOOpa3oBarens (mW3-3a ruzaponmza [IAB w B3amMOAEHCTBHS C TPOIYyKTaMHU
KOppo3un) Npu XpaHeHHH u no3upoBannu B AYIIT MoxHO, ecnu meHOOOpa30BaTeNlb COACPKUTCS B
KOHIICHTPUPOBAHHOM BHZAE B EMKOCTAX M3 Marepuala, PEeKOMEHJIOBaHHOro wm3roroButeneM. [Ipm
HEOOXOAMMOCTH B KaXKZIOM KOHKPETHOM Cilydae I€HOOOpa3oBaTelb MOXKET XPaHUThCS B BHIE
pabotero pacTBopa B IPUCYTCTBUH CTaOMIH3aTOPOB.

BonHnsle pacTBOphI IeHOOOpa3oBaTeNeil Ipu TyIIEHUH MOTYT BBI3BIBATh KOPPO3HIO 000PYAOBaHHUA,
[P 3TOM CKOPOCTbh KOPPO3UH OJIM3Ka K CKOPOCTH KOPPO3UU METallla B IPUPOIHOI Boze.

IIPUJIOKEHHE 2
3Hauenns V, i, Q" 1151 0CHOBHBIX IOPIOUNX MATEPHAJIOB
cp

Tabnuya 1

JlnHelinast CKOPOCTH PACNIPOCTPAHCHHUSA IIJIAMEHHU 110 MOBCPXHOCTH MAaTEpPpUAJIOB

Marepuan JIuneitHast ckopocThb
pacmpocTpaHeHHS
TUTaAMEHH T10
noBepxHOCTH, X10?

M’

1. Yrapbl TEKCTHIIFHOTO TIPOU3BOJICTBA B PAa3PHIXJICHHOM COCTOSHHU 10

2. Kopn 1,7

3. XJIOTIOK pa3pBIXJICHHBII 4,2

4. JIeH pa3pBIXJICHHBII 5,0

5. Xmomox+karpoH (3:1) 2,8

6. [IpeBecuHa B mTabesnsax MpH BIaXHOCTH, %o:

8-12 6,7

16-18 3,8

18-20 2,7

20-30 2,0

oouee 30 1,7

7. lloaBenieHHbIE BOPCUCTHIE TKAHU 6,7-10

8. TexcTuIbHBIE H3/IeTUs B 3aKPHITOM CKJIajie ipu 3arpy3ke 100 Kr-M 2 0,6

9. Bymara B pyJIOHax B 3aKPbITOM CKJIaje mpy 3arpyske 140 kr-m™ 0,5

210. CuHTEeTHYECKUH KaydyK B 3aKPBITOM CKJIAJe MpH 3arpy3ke cBbime 230 Kkr-M 0,7

11. IepeBsHHBIC TOKPHITHS IIEXOB OONBIION TUIOMIAH, IEPEBIHHBIC CTCHBI, 2,8-5,3

OTJICJIAaHHBIC IPEBECHO-BOJOKHUCTHIMU ILTUTAMHU

12. TTeynsie orpakaaroniue KOHCTPYKIUH C YTEIUTUTEIEM U3 3aJIHBOYHOTO 7,5-10

Iy

13. ConoMeHHBIE U KaMBIIIUTOBBIE U3ACIHS 6,7

14. Txanu (xoucr, Oaiika, 0513b):

10 TOPU3OHTAIIN 1,3

B BEPTHKAIBHOM HAIPABICHUU 30

B HAIIPaBJICHIH, HOPMAJIHHOM K IIOBEPXHOCTH TKaHEH, IPH PACCTOSTHUN MEXITY 4,0

armu 0,2 M




15. JIucrosoii IIITY 5,0
16. Pe3nHOTEXHUYECKHUE U3IENNSA B IITA0EIIX 1,7-2
17. Curretndeckoe nokpsiTie “Ckopron” npu 7 = 180°C 0,07
18. Top¢ormmTs! B mTabemsix 1,7
19. Kabenp AAIIIB1x120; ATIBI'33x35+1x25; ABBI'3x35+1x25:
B FOPU30HTAILHOM TOHHEJH CBEPXY BHH3 IIPH PACCTOSHUU MeXay noskamu 0,2 0,3
M
B TOPU30HTAIFHOM HANPaBICHUU 0,33
B BEPTUKAILHOM TOHHEII B TOPU30HTAIEHOM HAIIPABIICHUH MIPH PACCTOSHIH 0,083
Mexay panamu 0,2-0,4

Tabauya 2

Cperumﬂ CKOPOCTH BBITOPAHUA U HU3LIAS TCIIOTA CrOpaHus BEeIIECTB U MaTEpPUAIOB

BemectBa 1 MaTepuasl CkopocTb Huzmas
MOTEPH MaCChI, TEeIIoTa
x10% kr-m? ¢ Cropasusl,
KI[)K-Kr'l

bensun 61,7 41870
AueroH 440 28890
JIM3TUIIOBBIN CIUpPT 60,0 33500
Beuson 73,3 38520
Jlu3enapHOEe TOIINBO 42,0 48870
Kepocun 48,3 43540
Masyt 34,7 39770
Hedrn 28,3 41870
OTUIIOBBIN CIUPT 33,0 27200
Typ6unnoe macio (TI1-22) 30,0 41870
H3omponuioBelii ciupt 31,3 30145
W3onenran 10,3 45220
Tonyon 48,3 41030
Hatpuit MmeTammyeckuii 17,5 10900
JpeBecuna (0pyckn) 13,7% 39,3 13800
JpeBecuna (Me6enb B )KUIBIX M aJMUHUCTPATUBHBIX 3AaHUAX §- 14,0 13800
10%)

bymara paspbixiieHHast 8,0 13400
Bymara (KHUTH, JKypHAaJIBI) 4,2 13400
KHuru Ha JepeBsSHHBIX CTE/UIaX)ax 16,7 13400
KunomieHka TpuareratHas 9,0 18800
Kap6onmToBbie n3aenus 9,5 26900
Kayuyk CKC 13,0 43890
Kaydayk HaTypansHbIi 19,0 44725
Oprann4ecKoe CTEKIIO 16,1 27670
TTosucTupos 14,4 39000
Pe3una 11,2 33520
TeKkcToauT 6,7 20900
Tlenomonuyperan 2,8 24300
Bon0okHO mITanensHoe 6,7 13800
TTomuoTunen 10,3 47140
TlosunponuieH 14,5 45670
Xu10mok B Trokax 190 kr-m™ 2,4 16750
XJI0MOK pa3phIXJICHHBIN 21,3 15700
JIeH pasphIXJICHHBII 21,3 15700
Xonok+xampos (3:1) 12,5 16200




JApIMo00Opa3yonasi CHOCOOHOCTh BEelIeCTB U MaTepPHAJIOB

Tabauya 3

BemectBo nnu Marepuall

JIsiMoo0pasyromas cmocooHOCTh, /i,

Hrr-m?kr?
TIICHHE ropeHue

ByTunoBeIii coupT - 80

Bensun A-76 - 256
Drunanerar - 330
Iluknorekcan - 470
Tomyon - 562
Jln3enpHOE TOITHBO - 620
JpeBecuna 345 23

JlpeBecHoe BostokHO (Oepesa, cocHa) 323 104
JCII, TOCT 10632-77 760 90

®danepa, 'OCT 3916-65 700 140
CocHa 759 145
bepesa 756 160
JlpeBecHoBosokHucTas miuta (JIBIT) 879 130
Jlunoneym I1BX, TV 21-29-76-79 200 270
Creknorutactuk, TY 6-11-10-62-81 640 340
IMomustunen, TOCT 16337-70 1290 890
Tabak "FOOuneiinbiit" 1 copr, Bi1. 13% 240 120
IMernommact IIBX-9, CTY 14-07-41-64 2090 1290
IMenommact [1C-1-200 2050 1000
Pesuna, TY 38-5-12-06-68 1680 850
IMonuaTriieH BrICOKOTO naieHus [I1DBOD 1930 790
[Tnenka [1BX mapku [1J10-15 640 400
[Tnenka mapku [1JJCO-12 820 470
TypOunHOE Macio - 243
JleH pa3pbIXJICHHBII - 3,37
TxaHb BUCKO3HAs 63 63

ATrnac 1eKOpaTUBHBIN 32 32

Peric 50 50

TkaHp MeOenbHAs NOTYIIePCTIHAS 103 116
ITo0THO MamaTo4HoOe 57 58

Tabauya 4

YaenabHblii BBIXO (n0Tpe6.11elme) ra3oB IIPpY rOPEeHUH BeIECTB U MaTEPUAJIOB

BemecTBo niin Mmarepuan

Y nensHbIH BEIXOA (TTIOTpebIeHne) ra3os, L,

KI-KT™
Lco Leo, Lo, Lhe
XJ1010K 0,0052 0,57 2,3 -
Jlen 0,0039 0,36 1,83 -
Xnonok + kampoH (3:1) 0,012 1,045 3,55 -
TypOunnoe macio TI1-22 0,122 0,7 0,282 -
Kabemu ABBI' 0,11 - - 0,023
Kab6ens AIIBI' 0,150 - - 0,016
HpeBecuna 0,024 1,51 1,15 -
Kepocun 0,148 2,92 3,34 -
Jpesecuna, oraesamumnieHnas npenaparom CJId-552 0,12 1,96 1,42 -
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