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1. OBIIVE ITOJOXEHWA

B cBs3H ¢ yTBEpKICHAEM H BBEACHHEM B JICHCTBHE IPHKa-
soM MUC Poccem or 25.03.2009 r. Ne 182 CIT 12.13130.2009
«OnpenencHre Kareropud NOMEINEHHNA, 3JaHUH H HapYKHBIX
YCTAHOBOK MO B3PHIBONOXKAPHOH H NOXKAPHOH ONACHOCTH» BO3-
HHKJIA HeoOXOOMMOCTh nepepalOTKH paHee AEHCTBOBABIIErD
IMocobrs no npamenermo HITB 105-95 «Onpenenenne xarero-
puil moMemeHul H 3MaHHA MO B3PLIBOIOXKAPHOH H IMOXApPHOH
OIacHOCTHY.

AxryamsHOCTh nepepaborkd IlocobHs mo mpaMeHEHHIO
HITE 105-95 onpenensuiack BBEJCHHEM KATErOPHPOBAaHHS Ha-
PYXHBIX YCTAHOBOK IIO IOXXapHOH ONACHOCTH H METONOB pacye-
T4 KPHTEPHEB MOXApHO# ONACHOCTH HApPYXHBIX YCTAHOBOK
B HITB 105-03 u B nansreitmem B CIT 12.13130.2009, BHeceHR-
em Hamenenus Ne 1 x CIT 12.13130.2009, yroussiomero pac-
9eTHEI METOJ OIpeAcsicHHA KaTeropHH nmoMemeHus B4 u pac-
JeTHRIH METOJI ONpEACICHHAA INOPHIOHTAILHEIX PasMEpOB 30H,
OrpaHAYHBAIOIMAX ra30- H NapoBOGAyLIHEIC CMECH C KOHICHTpa-
IMeH IOpIOYero BHINlE HIDKHETO KOHICHTPDALIHOHHOIO Mpefiena
pacrpocTpaHeHns wiaMeHH, peeerreM B CIT 12.13130.2009 pac-
JEeTHOTO METOJ2 OfIpEeAeIeHHs MacCHl TapoOB, HArPEThIX OO TEM-
NEPaTypHl KHIIEHHUS JIETKOBOCTUIAMEHSIONIAXCS H FOPIOYHX XHA-
KocTeif, B 06pallieHAAMH rPaX/IaH H OPTaHHM3AIMHE [0 BONPOCAM
ONpe/IeNicHAs KATETOPHIH NOMEIICHHH, 3JAHMA H HApYXHBIX YCTa-
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HOBOK HO B3PHLIBONIONAPHOH H NOXAPHOH OHAaCHOCTH, KacarouiH-
mucs nonoxearit HITB 105-03, CII 12.13130.2009 & ITocoGua
no npaMenenmo HITB 105-95.

3navHTENpHAS 9acTh NPEAJIOAKCHAN B 3aMedandil OTHOCH-
nach K MOXKENAHASM BKIOYHTH B JOKYMEHT NOPANOK ompefe-
JCHHA H YNPOIMIEHHHE METOAR pacdeTa HapaMeTpoOB B3PHIBO-
IOXapHON ONACHOCTH H KATCTOpHH NOMEMEHWH MO B3PBIBOINO-
KapHOH H NOXAapHOH OHACHOCTH, HOPAKOK ONPENC/ICHHS KaTe-
ropHii HaPyXMLIX YCTAHOBOK IO IMOXKAPHOH OMAcHOCTH, CBEIE-
HHA O NOXAPOB3PHBOONACHLIX H (HIHKO-XHMHYCCKHX CBOHCT-
Bax MHPOKO NPHMEHIEMEIX NErKOBOCINAMEHMIOMHXCS KHAKO-
creit (JIBX), roprounx xuaxocreii (I0K), ropiounx rasos (IT),
TOpIOYHX MEUIEH H TBEPJBIX FOPIOYHX BEIIECTB H MATCPHATIOB, a
TaKke OPHMEPH PAacueTOB KaTEropHii MOMEIMICHHH, 3JaHHH H
HapYXHEIX YCTAHOBOK IO B3DHBOLOXApPHOi M MOXapHOH omac-
HOCTH KOHKPETHHX 00BeKTOB. Marepuansl Takoro poja sBJii-
IOTCH IPEAMETOM PacCMOTPEHHA HACTOSINETO0 METOAHYECKOFQ
AOKYMEHTa, COAepXallero noApoOHLEEe PasLICHEHAS N0 MpaK-
THIECKOMY HCIIOJIL30BaHHIO PacdeTHHIX METOAOB ONpenene-
HHS KaTeropui noMemiendH, 3AaHHH H HapYKHBIX YCTaHOBOK
10 B3PHBOMOXAPHOH H NOXAPHOH ONACHOCTH.

B ITocobrm npuBeficHh NMOPASAOK OHOPEAENCHHA M ynpo-
IMEHHEE METOAR! pacyeTa apaMeTpoB B3PHIBOIIONAPHOH onac-
HOCTH | KATEropHii nomMemeHnii no B3IpHBONOKapHOH H moxap-
HOH ONACHOCTH, HOPANOK ONpEAENieHAR KaTCrOpHH HapyXKHBIX
YCTAHOBOK IO IIOXKApHOH ORAaCHOCTH, CBEJICHHA O IOXKAPOB3PhI-
BOONACHKX CBOHCTBaX UIHPOKO NPHMEHAEMEIX TOPIHOYMX BE-
HIECTB H MATEPHANIOB M THIIOBHIE IIPHMEPE! PACUETOB KATErOpHi
[OMEINEHHHA, 3JaHHH H HapyXHBIX YCTAHOBOK MO B3PLIBOIO-
XapHOi H NOXAPHOH OMaCHOCTH KOBKPETHBIX OOBEKTOB.

Hocofne paccMaTpHBReT pacueTHHE METOMM ONpeEAce-
HHA KaTeropmi noMemensii (A, b, B1-B4, I', J), 3nanmmit (A, B,
B, I', JI) u mapyxnux ycramosok (AH, BH, BH, T'H, /IH) no
B3PHIBOIIOXAPHOH M MOXApHOH ODaCHOCTH, B KOTOPHIX HAXO-
aarca (obpalalores) roproure rassl, JerkOBOCILUIAMEHSIOMHAEC
H FOprOYHE XHAKOCTH, TOPIOYHE OBUTH M TBEPALE MOPIOIHE Be-
IIECTBA H MaTEpPHANEL.

IlocnenoBaTebHOCTE M NOPAAOK IpOBEXCHES HeoGXxoH-
MBIX BEIMHMCNEHHH, BHOOP HCXOAHBIX AAHHHX, 00OCHOBaHHE
PacuCTHOrO BapHAaHTA C YYETOM OCOOCHHOCTEH TEXHONOrHYe-
CKHX IPONECCOB MPOH3BOACTBA OTPAXEHH B THIOBRIX HpHME-
pax pacd4eToB KATErOpHi NOMEINCHHEH, 30aHMH H HAPYXHEIX
YCTaHOBOK 10 B3PLIBONIOKAPHOH H OXAPHOH ONACHOCTH.

Jlannke, HeoOXOMHMEIE /1 NPOBENEHHS YKA3AHHLIX BH-
1€ pacyeToB, MIPEJICTARNEHN B opui. 1-4,
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2. NOPSIAOK ONPEAEJEHHS U YIIPOUIEHHBIE
METO/JBI PACYETA IAPAMETPOB
B3PLIBOIIOXAPHOM ONTACHOCTH
T'OPIOYHX r'A30B

2.1. B cOOTBEeTCTBHH C MOMOXEHHAMHA npHiloxkeHus A [1]
onpeaensercsa Macca ropiodero rasa (I'T) m (xr), Beimenmero
B pe3y/bTaTe PacyeTHOH aBapyH B NOMEIMEHHE.

2.2. Cornacxo xumudeckor popmyne I'T [2; npunoxerue 1]
onpejensercd 3HaYeHHE CTEXHOMETPHUCCKOTO KO3 (pHIMEeHTa
KHCJIOpOJA B peakitue cropaxds f o dopmyie (A3} [1].

2.3. Crexnomerpuieckas koHueHTpatus [T Cor (% 06.)
paccunTrBaetcs no gopmyne (A.3) [1].

2.4. B coorsercteEE ¢ [3] ompenemtercs abconroTRas
MaKCHMaibHas TeMIeparypa BO3AyXa Ui JaHHOH KIHMATHYE-
CKOH 30HBI, COOTBETCTBYIOMAs pacueTHOH TeMneparype f p (°C)
B PaCCMaTPHBAEMOM [IOMETICHHH.

2.5. U3 cnipaBo9HbIX NaHHBIX [2; npHIokeHue 1] ofipene-
nsercs MonapHas Macca M (kT - KMOJIb_l) IT ¢ ynensHas Tenno-
Ta cropanus H; (Jx - Kr_l).

2.6. Inotnocts I'T p, (ur - M) paccuuThBaeTcs no $op-
myne (A.2) [1].

2.7. Cornacio n. A.1.4 [1] onpenensercs cBOOONHBIN
o6beM noMeuenns Ve, (M2).

2.8. Usbrrrounoe nasnenme B3peiBa AP (klla) ans IT,
ykasaHHpIX B 1. A.2.1 [1], xpome Bojiopona, npH 3HaYeHHH Z = 0,5
onpenenserca mo popMyne

AP=1,332-104.V—~'”—5. (1)
Cl.pr- cT

2.9. Jina BoJOpOAa, METaHA, STaHA, Mponaka | OyTaHa H3-
6errouHoe mapneHne B3puBa AP (xIla) cormacro m. A2.1 [1]
MOXeET OBITH onpeeneHo no GopMynam:

- w1 Bogopoxna (Z = 1,0)

AP=T1T- -2 2
Vu'pr
- A Metana (Z = 0,5)
AP =1,077-10° -—2—; (3)
Vu'pr
- srafa (Z=0,5)
AP=1,718-10° —2_. )
Vﬂ.pr
- Juis nponana (Z = (,5)
AP=3115-10°— 2, 5)
Vﬂ-pr
- anx Oyrana (Z=0,5)
AP =4015-10°-—2 . 6)
Vu'pr

2.10. H36urmounoe pasnenme Bapesa AP (x[1a) ana IT,
yKa3aHHEIX B IL A.2.2 1], xpome Bosopona, npA 3gageand Z = 0,5
onpenensgercy no popMyne

AP=4718.10° . Hx

™
[~ ]
2.11. Jins Bogopoaa, MeTaHa, jTama, nmpomasa H OyraHa
m3bnIrounoe napneane B3phBa AP (k[1a), cornacao m. A.2.2 [1],
MOXeT GbITh onpeaeneHo no gopMyam:

i

|



- ws Beaopona (Z=1,0)

AP =1,14-10* Vi (8)
- s Merana (Z = 0,5)
AP =2,36-10° 2= ; ©9)
VCB
- 1A 7t1ana (Z=0,5)
AP=247-10°-—; (10)
VCB
- ans nponaga (Z = 0,5)
AP=219.10"-2; (11
VCB
- s 6ytana (Z=0,5)
AP =2,16-10° Vﬂ (12)

[+ ]

2.12. Onpenensercs KaTeropusd NOMEMECHHA IO B3pHIBO-
TI0XApHOH M [0)KapHOH ONaCHOCTH Ha OCHOBAKHH NOJTyHEHHOTO
JHaYenus A30HTOYHOTO AaBAEHHA B3pbiBa AP (xIla). Ecnu
AP > 5 xIla, TO DOMEIIEHHE OTHOCHTCS K B3PhIBOIIOXKApOONAc-
poii xareropma A. Ecma AP < 5 klla, To TOMEIICHHE HE OTHO-
CHTCS K B3PHBOMOXAPOONAacHOH KaTErOpHH A H JaneHeHInee
oTIpe/ic/ieHHe KAaTeropHH NOMEIEHHs B 3aBUCHMOCTH OT MOXa-
POOTAcHBIX CBOACTB H KOJNHYECTRA ofpainarlMxcs B noMeime-
HAH BEINECTB H MAaTEPHANOB OCYMECTBIACTCH B COOTBCTCTBHH

¢ TpeGOoBaHHAMH I1. 5.2(1].

3. IOPAXOK OHNPENEJIEHHMS H YIIPORIEHHLIE
METO/JBI PACYETA IAPAMETPOB
B3PBIBOITIOKAPHO OITACHOCTH
JETKOBOCILTAMEHSIIOUMXCS
M 'OPIOYHX XHJAKOCTEHA

3.1. Cornacro nm. 2.1-2.7 pasn. 2 Hactosmero [Tocofus
ONIPENIENIOTCA 3HAYECHHA COOTBETCTBYIONMX [IapaMETPOB IS
nerxopocnamenstommxcs (JIBXK) 1 roprounx saakocreit (1K).

3.2. U3 copaBodHoi MHTEpaTYpHl [2] Haxonsrcs 3HAYEHMS
KoHCTaHT ARTyaHa A, B 0 C, M pacueTHbIM ITyTeM ONpencasercs
3HaYeHNe NARICHHA HACKIEHHOro napa Py, (kI1a) no gopmyne

&=
p,=100 ?®/.

3.3. UnrencusrocTs nenapenss JIBK u DK W (kr - ¢! - M),
ykazaHHBIX B 1. A 2.7 [1], MoxeT ObITh paccunTana no gopmyie
(A. 13)[1].

3.4. llo tabn. A. 2 [1] suOupaercs 3nagenue ko3dPHuH-
eHTa 1. [IpH OTCYTCTBHM aBapHMHOH BEHTHIALMHA HJIH NIOCTOAH-
HO pabotatomeli 00IIeOOMeHHON BEHTH/AIHH B TIOMELICHHH
3HaYeHre Kox(p¢dHLIAeHTa 1) NpHHAMaeTcd paBHeIM 1,0. [Ipw Ha-
JHYHH aBapHHAHOH HIHA MOCTONHHO paloraromeil 06meoOMeHHOH
BEHTHJIAIIHH B IOMEIEHAH, YAOBIETBOparomed TpeCoBaHUAM
n. A.2.3 [1], onpenengercs CKOPOCTh BO3AYIIHOTO IIOTOKA B MO-
MeweHds U = 4 - L, rae A — kxpaTHOCTB Bo3AyXooOMeHa aBapHii-
HOH BEHTHJIALHH (c") H L - pnuHa nomewmenad, M. Hcxonas
H3 3Hatenmii U u £, onpeaenieTcd 3Ha4CHHE KO3QHUHEHTa 1.

3.5. Onpegenderca 3HaveHHe MoApHOH Maccwt JIBXK u
MK M (o - xvoms™) [2; mpanoxenus 1, 2). Mo dopmyne
(A. 13) [1] paccunThIBaeTCS 3HAYCHHE HHTEHCHBHOCTH HCIape-
uusa JIBXK u K W (kr- ¢ - M_z).




3.6. Ilo n. A.2.5 [1] paccunThIBaeTCH Macca niapoB JIBX u
'K m (xr), nocTynMBIIgX B DOMEIIEHHAE,

3.7. M3berroanoe napnenwne B3pesa AP (klla) i JIBX u
'K, yxazaunmeix B . A.2.1 [1], opr 3aavenun Z = 0,3 onpene-
AseTcs no bopMyJe

AP=1799.10°.— 2 (13)

Vcn' Pn- Ccr
3.8. Jlna m3enmeHOrO TOILHBA 3MMHETO, Gen3pna AU-93
3UMHETO, TeKCaHa, M-KCHINOJA, TONYOna, AHITHIOBOTO 3hHpa,
alleTOHA H STHJIOBOTO CIHPTA H3OHTOYHOE NaBNEHHE B3phiBa AP
(xIla) cormacno n. A.2.1 [1] nmpu 3pagennn Z = 0,3 MoxeTt OBITE
onpenesieHo no GopMynam:
- U1 AM3EIBHOTO TOIMBA 3HMHETO

AP=7144.10°- 2. (14)
I/::ll *Pu
- pna 6enzuua AM-93 sumbero
AP=3936.10° ———; (15)
Vcs *Pn
- IUTA TeKCaHa
AP =3,507-10° —2 . (16)
Vcn *Pn
- JIA M-KCHROJIa
AP =3,440-10°—" . (17
Vcn “Pu
- U1K TONyoa
AP=2379-10°. -2 . (18)
Vcn “Pn
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- IUIs JH3THNOBOrO 3hHEpa (HpH fp < fyun = 34,5 °C — TeM-
mepaTypa KHIEHHS JH3THIOBOTO 3hHpa):
m

AP =1_859-10°. : (19)
ce " Pa
= ANg aneToHa
AP=9593.— " . (20)
Vcn'pu
-IUIJISTKJIOBOI‘OCHBpTa
AP=9022.— " . 1)
Vcs'pn

3.9. U36prmounoe nasnenue B3puiBa AP (klla) ans JIBXK =
'K, ykazagueix B 11. A.2.2 [1], npn 3nagenus Z = 0,3 onpeae-
ngercs o gopMmyne

AP =2831-10° .

(22)
cB

3.10. Ins m-xcunona, rexcana, bensuaa AHU-93 sumHero,
JHU3CNLHOTO TOIUIMBA 3HMHETO, TONYOJA, NMITHIOBOTO 3dmpa,
aleToHa M 3THMAOBOTO CIIHPTa H30BITOMHOE NABJICHHE B3DHIBA
AP (xI1a) cormacro m. A.2.2 (1] npu 3Havennn Z = 0,3 Moxer
6nITE onpenenero no GpopMynaM:

- U M-KCHJIONA

AP =1,49-10°- . (23)
Ves
= JUIS TeKCaHa
AP= 1,277-10’.V1; (24)

B

11
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- A Oensuna AU-93 saMuero

AP=I,251-103-£1—; (25)
CB
= N9 TA3CIIEHOIO TONMHEBA 3HMHEro
AP=1234.10°. 2. (26)
cE
- JUIA TOJIyona
AP=1,159-103-Fm—; @27
(= ]

- A4 AASTHIOBOTO 2dHpa (1pH fp < fum = 34,5 °C — TeM-
[eparypa KHIOCHHs AH3THIOBROrO adupa)

AP=9668 2. (28)
VCB
= IJIA auCTOoHA
AP =887,8 ?"’- (29)

c»
= Iid THII0BOTO CITHPTa

AP=8652-—. (30)
Ve

3.11. JInsg aueroHa u Oen3nda AW-93 sumHero u3bnIrou-
Hoe JapneHHe B3peiza AP (kIla) cormacro m. A.2.1 [1] B 3aBH-

m "
CHMOCTH OT HapaMeTpa —= (my — Macca NOCTYIHBINEH B Mo-

CB
Memenne JIBX) npu 3Havennn Z = (0,3, 1pH YCIOBHH NOJHOIO
HCTIapeHHA ¢ NOBEPXHOCTH pas/mBa (MeHee NIOWAIH NoMeLne-
HHA), TeMIneparype f, = 45 °C B OTCYTCTBHH MOABHXHOCTH BO3-
Jlyxa B NMOMEINEHHH MOXET OLITH PAaCCYHTAHO NPH YKa3aHHBIX

12

YCHOBHAX M JI9 PA3IMMHBIX 3HAYCHHM TEMIIEpaTypsi #p 10 Gop-

MynaM:
- OJIA ageToHAa:

npH £, =20 °C: AP = 3384 - 2% ; G1)

Ves
opu 2,= 25 °C: AP = 404,1 V& (32)

CB
mpH £, = 30 °C: AP=410,9-';"‘; (33)

cB
npw £, = 35 °C: AP=417,7-';"‘; (34)

ce
npH £,= 40 °C: AP = 424,5 - 2=, (35)

VCD
mpw £, = 45 °C: AP = 4313 - 7% ; (36)

VCB

- o 6emsuna AM-93 suMHero:

1’ £,= 20 °C: AP = 993.6 - ';* : G7

cB
npH £,= 25 °C: AP = 1010,6 - 'I'/'* ; (38)

CB
npa £,= 30 °C: AP = 1027,6 - 2= (39)

Vcl
npa f,= 35 °C: AP = 1044,6 - 2% . (40)

VC’B
nipa £, = 40 °C: AP = 1061,6 - = ; 41)

VCB




I

npu £, = 45 °C: AP = 1078,6 - = . (42)
CB

3.12. Onpenenserca KaTeropus HOMEMEHHA HO B3DHIBO-
TOXKapHOH M MOXapHO# ONaCHOCTH HA OCHOBAHHHM NOJTYYEHHOIO
3HaYeHHS H30nITO9HOTO HaBieHus B3puiBa AP (x[la). Ecnu
AP > 5 xIla, To noMemeHHe OTHOCETCH K B3PEIBONIOXKApOOac-
HOH KateropaH A (b). Ecm AP < 5 klla, To noMemenue He OT-
HOCHTCA K B3pRIBoNOxapoonacHo# kareropun A (B) B pams-
He#lee onpeneneHnAe KaTerOPHH NOMEIEHHS B 3aBECHMOCTH OT
NOXAPOONACHBIX CBOWCTB H KONMMYeCTBAa OOpalalommxcs
B MOMELICHHH BEIIECTB H MAaTEPHANIOB OCYIMECTBIAETCA B COOT-

BETCTBHH ¢ TpeboBaHuaMu 1. 5.2 [1].

4. TIOPAXOK OIIPEJEJEHASA
H YIIPOIIEHHBIE METOJLI PACYETA
ITAPAMETPOB B3PbIBOIIOXAPHOM ONIACHOCTH
rOPIOYMX NBLIEH

4.1. B COOTBETCTBHY € NONOMEHHUAMH MPHIoKeHHs A [1}
ONpEAENSeTCs Macca B3BECHICHHOR B 00beMe MOMELIEHHA Iopio-
4eil OsUTH m (Kr), oOpa3oBaBillelics B pe3yNbTaTe aBapHHHOM
CHTYaI#H.

4.2. MsbpiTounoe pasneHne Bapoipa AP (kIla) mis ropro-
9uX neUled cornacHo . A.2.2 [1] npur 3sayennu Z = 0,5 onpe-
zensercs no popmyne

AP=47,18. 7 Hx

; (43)

cB

rae H, — rennora croparns Bemectsa, MJDx - kr !,
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4.3. PacdeT CTEXHOMETPHIECKOH KORIIEHTPAIMHA TBEPAOro
TOPIOYEro ¢ M3BECTHOH XHMEYECKOH OpyTTo-GopMyNoi, BKIIIO-
garomedt, HanpuMmep, atomsl C, H, N, O, P, Al B Bo3myxe, mpo-
H3BOJHTCH HA OCHOBE XHMHYECKOTO YPABHEHHSA OKHCJICHH JaH-
HOTO BEmECTBa BO3AYXOM ¢ Opyrro-dopmynoit (O + 3,77N2)
JI0 CHEAYIOIMAX COOTBETCTBYIONIHX NPOIYKTOB B3aHMOACHCT-
pus: CO,, H;0, N», P2Os, Al;O3 1 ap. Tlepeuens yNOMAHYTBIX
DPOAYKTOB B3aHMOJCHCTBAA aTOMOB MOXXHO HAHTH B KHHTIE
B.T. Monaxosa [4].

Jina Teepmoro BemiecTBa C HEH3BECTHOH XMMHYIECKOH
GpyTTO-QOpMYIIOH BENHYHHY CTEXHOMETPHYECKOH KOHLCHTpa-
HHH Pyx MOXKHO ONPENEIHTh SKCIEPHMEHTAILHO, HANpPHMED,
B CTAHZAPTHHIX ONKEITAX N0 ONPEACIEHHIO TEIUIOTHI CropaHud,
rae norpefyerca NONOIHETENBHO H3MEPHTh YMEHbICHHE Mac-
ChI KHCIOpoHa Amo B KAMEpE JUIA CXHTaHHA B aTMocepe KH-
cnopoaa mpoOHOM HaBECKH AAHHOrO BEMECTBA Amx: Psx =
= (Amx /Amo) - Mo, Trie Mo ~ 024 xr - M~ — macca kucyiopona B 1 M
BO3/[yXa HOPMAJILHOTO COCTaBa IIPH KOMHATHOH TeMIieparype.

4.4, OnpenenseTcd KaTeropHsa NOMEMEHHSA MO B3PHIBOIIO-
WApHOH H MOXapHO# ONACHOCTH HAa OCHOBAHHH HOJYYCHHOIO
JHAYEHA BEHYHHE H3OKTOYHOrO AaBneHus B3phma AP (kI1a).
Ecma AP > 5 xlla, To NOMemeHBe OTHOCHTCA K B3PRIBOIOXApO-
onacaoi Kareropud b. Ecmu AP < 5 klla, To nomemenne
HE OTHOCHTCH K B3IPhIBOTIOKApOONAcHOH KaTeropHH b ¥ mann-
Helimee onpeie/icHAE KATErOPHHA NOMEINECHHS B 3aBHCHMOCTH OT
NOKAPOOTIaCHKIX CBOHCTB H KONHYECTB oOpaulalomuxcs B 1o-
MEHICHAN BEemEeCTB H MATEPHAIOB OCYIIECTBIAETCA B COOTBET-
cTBHH ¢ TpeboBaHHAMH I 5.2 [1].
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5. THNOBBIE IPUMEPBI PACYETORB
KATETOPHI IOMENIEHWI M 3AHUK
T1O B3PBIBOIIOKAPHOIM 1 IIOKAPHOM

OIIACHOCTH

5.1. ITomemenns ¢ roplOYHEMH ra3aMy

IIpumep 1

1. HUcxonmabie fanHEIE.

1.1. AKKyMyJISTOpHOE IoMemeHne 0GbeMoM Vy = 27,2
obopynyerca akKyMymATopHEIME Gatapesma CK-4 u3 12 akky-
MynsropoB H CK-1 u3 13 akkymynsaropos.

1.2. MakcuManpHad abCOMOTHasA TeMIleparypa BO3AyXa
cornacHe [3] B paitone crpoutenscTsa 38 °C (r. Exatepur6ypr).

1.3. ObocHoBaHHE pacYeTHOro BapHaHTa Hambonee He-
OarcrnpHATHOrO B OTHOIIEHHH B3pHIBa IICPHOIA.

1.3.1. IIpu pacuere H3GEITOYHOrO NABNECHHS B3pHIBA B Ka-
4yecTBE PacuyeTHOI'C BapHaHTa NPHHHEMaercs Hanbonee HeOnaro-
NPHATHRIA B OTHOINCHHH B3pHIBA NEPHOJ, CBA3AHHEIH ¢ (op-
MOBKOH H 3apsAfoOM NOJHOCTBIO paspsAXeHHLIX Oarapei ¢ Ha-
npsokeHHeM bonee 2,3 B Ha smeMeHT H HaHOOMBIIMM 3HAYEHHEM
3apsAAHOTO TOKA, MPEBLILIAIOIHM B YETHIPE pa3a MaKCHMAaNbLHBIH
3apATHBEE TOK.

1.3.2. [IporcxomMT 3apan aKKyMYJIATOPHBIX Oarapeii ¢ MakcH-
MaTLHOH HOMHHATBHOH €MKOCTHIO (A - ¥). KomiiecTBo 0nmHO-
BpEMEHHO 3apsSKaeMbIX Oatapeil yCcTaHABIIHBaeTCA B 3aBHCHMO-
CTH OT JKCIUTYaTAMHOHHBIX YCIOBHH, MOITHOCTH H HANpAKECHHA
BHEIIHEr0 HCTOYHHKA TOKa. | Ipomo/bKRTENEHOCTh NOCTYHIIEHHS
BOIOPOJa B NOMEIIEHHE COOTBETCTBYET KOHCYHOMY HEPHOMY
3apsaaa ONpH OOHJIBHOM ra3OBLIACNCHHH H MPUHHMAETCH paBHOM
1 u (T =3600c).
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1.3.3. 3a pacueTHYIO TEMIIEPATYPy IPHHHMAETCS MAKCHMATE-
Had aOCONOTHAS TeMIIEpaTypa HAPY)KHOTO BO3NYXa B HACCICHHOM
HMyHKTE (KaMaTaseckol 30He) cornacao CHalIl 23-01-99* [3].

1.4. Pacuer nocrynajomero B NMOMEHIEHHE BONOPOJa IpH
3apAfe AKKYMYJIATOPHBIX batapeii.

-1:4.1. Macca BOAOpONa, BHUIENHBINETOCS B OJHOM 37e-
MEHTE NPH YCTAHOBHBOICMCH IHHAMEYECKOM PABHOBECHH MEX-
Iy CHNIOH 3apsfHOTO TOKa H KOJHYECTBOM BBLLIEJAEMOTO rasa,
COCTABII%ET:

-3
M lﬁ: 1 N 110 =1,036-10% xr- A" . ¢,
I.T F Z 96510 1

rae F = 9,65 - 10* A - ¢ - Moms™! — mocTosnAas dapanes;
A — aToMHad eMHHIIA MacCH BOIZOpPOAA, paBHasg 1 a. e. M =
=1-103&r- MOJH:_I; Z =1 — BaNeHTHOCTE Bojopona; / — caia
3apAMHOTO TOKa, A; 7 — pacueTHOe BpeMs 3apsiaa, C.

1.4.2. O6bpeM BOIOpOI2, MOCTYNAIOINETO B TMOMEMICHHE
OpH 3apsfic HECKONBKHX OGarapeii, M>, MOXKHO OnpeneuTh

no popmyne

1,036-107°
Pr

rAe pr — IWIOTHOCTh BOJAOPOJa NPH DacdeTHOH TeMmmeparype

BO3AYXA, KT - M_B; Ii — MakcUMaIBHBIH 3apAIHEIH TOK - Gara-

PCH, A; n; — KOJIAYECTBO aKKYMYIATOPOB i-i Gatapew.

| 4

'4'[]1 'nl +Iz 'n2 +...+ II ‘ni]‘3600,

IDInoTHOCTE BOAOPONA ONIpeaeieTcs o GopMye
M -
M

=—  Kr-
b+ at,)

2
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roe M -~ Macca ONHOrO0 KHJIOMOJA BOAOpOja, paBHas
2 KT - KMONB"; ¥ — 06BEM KIJIOMONA Ia3a IIPH HOPMATLHEIX
yCHOBHSX, paBHbIH 22,413 M - xMoms ;o = 0,00367 rpan”’ —
k03 PHIHEHT TEMNEPATYPHOTo PacCIMPEHHMs rasa; fp — pacyueT-
Hasl TeMIepaTypa Bo3xyxa, °C.

MakcaManpHas CHJIA 3apAZHOTO TOKA NPHHAMACTCHA IO
I'OCT 825-73 «AKKyMYJISTOPH CBHHIOBHE JUIM CTAIIHOHAPHEIX
YCTaHOBOK».

1.5. CrexHoMeTpudecKkas KOHIEHTpamus Bojaopoaa Cer
paccuuThBaeTcs mo popmyne A3 [1]:

100

= Y 99249% (06.);
1+4.84-0,5 24 % (06.)
‘3=0+_2__0_2=0,5.

4 2

1.6. IL1oTHOCTL BOIOpONa IpH pAcHETHOH TeMIeparype

BO3AyXa OyJaer paBHa:
2

 22,413-(1+0,00367-38)

1.7. OGBeM BOAOPOAA, DOCTYHAIOMIEIO B AKKYMYJATOPHOE
nomeinenye npH 3apsake AByX Garape#t CK-4 1 CK-1, cocrasar:

1,036-107

" 0,0783

1.8. Cpoboamsii 00beM aKKYMYJIATOPHOTO HOMCHICHHSN
COCTaBHT:

=0,0783 xr- M.

Pr

[4-9-13+4-36-12)- 3600 = 1,046 .

V,=08 Va=08-272=2176 .

2. H36nmroanoe AaBieHHe B3pBa AP BogopoJa B aKxy-
MYJIITOPHOM IIOMEIIeHHH cornacHo opmyne (2) [locobus Oy-
JIET paBHO:
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1,046
21,76

Tak xak pacuernoe W36GHITOUHOE HaBJicHHE B3phIBA (ojice
5 kIla, To aKKyMyIsATOpHOE NMOMEIMICHHE CIEIYEeT OTHOCHTH
K KaTeropu A.

3. Pacuer u3beITOvHOrO AaBieHHA B3pEBa AP BOJOpOZa
B aKKyMYJIMTOPHOM NOMEIEeHHH ¢ y4eToM paboThl aBapHAHOM
BEHTHWANHA HIIH NOCTOAHHO paboTatomeil 00mmeobMeHHOIM
BEHTWIAIAH, OTBeqaromed tpebosanusM n. A.2.3 [1] (upo-
JOIKHATENBEHOCTh NOCTYIUIEHHS BOAOPOJa B 06LEM moMene-
aas I'= 3600 c).

3.1. Tlpn xparHOCTH BO3XyX000MEHA, CO3JaBAEMOro aBa-
PHIHON BEeHTHNALMEH, paBHOK 8§ ¥, o6BeM BOJIOpOXa, MOCTY-
NAIOMIETO B IOMEMMEHHE, COCTABHT:

. 4 1,046

v, -
(4/3600)-T+1  8+1

Hs6prrognoe naBnenue B3pepa AP IpH 3TOM OYAET PaBHO:

AP = 717-—————0’116 =3,8 klla.
21,76

)

m__q7.te g

cs " Pr B

AP =717 =345 klla.

=0,116 v’.

3.2. Ilpn oGopyAoBaHHH AKKYMYJATOPHOTO MOMEMICHHS
aBapHHHOH BEHTHIANHMEH HJIH NOCTOAHHO paboTarollied BEHTH-
nsMed ¢ KPaTHOCTBIO BO3Ayx000MeHa 4 = 8 t{", OTBeyaromeHr
TpeboBannaM 1. A.2.3 [1], CII 7.13130.2009 [5] u ITYD [6],
HOMYCKAaeTcd HE OTHOCHTHL aKKyMYIIATOPHOE NMOMEINSHHE K Ka-
TEropHH A.

Cornacuo 1. 5.2 u 1abn.1 [1] npa pacdeTHOM NaBICHHH
B3pEIBa, He IpeBbIIaiomeM 5 klla, akKyMyJISATOpHOE TIOMEIe-
HHE CcleAyeT OTHOCHTE K Kateropuu B1-B4 B 3aBHcHMocTH
OT MOXapHOH HArpy3KH, HaXomAmeHca B aKKyMYyJIATOPHOM IIO-
MEIICHHH.
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Ipumep 2

1. Ucxonnsie nadyeie.

1.1. TTocT AMArHOCTUKH ABTOTPAHCIIOPTHOIC NPEANIPHASTASL
JUIS [PY30BBIX aBTOMOGHIEH, paboTAIOMKX Ha CKATOM IIPHPOA-
HoM raze. O6BemM momemeHus Vy, = 300 m’. CBoGOmHEL 06beM
noMemeEns Ve, = 0.8 - Vo =0,8 - 300 =240 M. O6nem Gamnora
€O CXKaThiM MPHpPOAHEM razoM ¥ = 50 1= 0,05 . Jlarnenne B
Gannone Py =2 - 10° kIla. !

1.2. OCHOBHOH KOMIIOHEHT CXXATOTO MPHPOIHOTD 1a3a — Me-
TaH (98 % (06.). Monspuad Macca Metara M = 16,04 kT - KMOIE .

2. ObocHOBaHHE paciETHOTO BAPHAHTA ABAPHH.

[Ipn onpeneneHnr W3OBITOMHOrO JaBICHHA B3pbiBa AP
B KaYecTBe PacdeTHOro BapHAHTA aBapHH PHHHMAETCA pasrep-
MeTH3alMA OJHOro GaloHa cO CXaTbIM IPHPOAHBIM Ira3oM H
MOCTYIJIeHWE ero B 00BeM MOMENMEHHS. 34 PACYETHYIO TEMIIE-
parypy IPHHHMAETCS MakCHMalbHas abCoMOoTHaA TeMIepaTypa
BO3yXa B IAHHOM paiione (r. Mocksa) cornacao CHall 23-01-99*
[3)1,=37°C.

[LnoTHOCTL MeTana npH £, = 37 °C cocTaBHT:

P, = 16,04 =0,6301 xr-M".
22,413-(1+0,00367-37)

3. Macca mocTynMBIIErO B NIOMEMICHHE NIPH Pac4eTHOH

ABAPHA MeTaHa m onpezersiercs no Gopmynam (A.6) u (A.7) [1]:
¥,=0,01-2-10*.0,05= 10 n";
m=10-0,6301 =6,301 kr.

4. U36srTouHoE zaBneHHe B3pelBa AP, onpelencHHoe
no popmye (9) [locobus, cocTaBHT:

AP=236-10°. 6,301 =62 xl1a.
240
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5. PacueTHOEe M30WTO9HOE JARNEHHE B3PHIBA OpPEBBINACT
5 klla, cnepoBarebHO, NOMENIEHAE NIOCTa JHATHOCTHKH OTHO-
CHTCH X KATETOPHH A.

Hpumep 3
1. HUcxomaele AanERE.

1.1. Tlomemenne yvacTka HapamuBsanus kpemuua. Hapa-
IMABAHAE MOMAKPHCTAIUTA KPEMHHA OCYIIECTBISETCA METOIOM

. BOCCTAHOBJICHHS TETPaXNOpHIa KPeMHHS B atMochepe Bomoposa

Ba JBYX YCTAHOBKAX C JABNIEHHEM B HX peaktopax P = 200 x[la.

Bozgopon mopaetcs k ycTaHOBKaM OT KOJJIEKTOpa, PacrofoXKeH-
HOTO 3a Ope/iellaMHA yJacTKa, o TpyOOIpOBOAY M3 HepKaBeko-

me# craym auamerpoM d = (0,02 M (pamaycom r = 0,01 M) mox
AasneaneM P2 = 300 xI1a. CymmapHas ammHa TpySonpoBona oT
ABTOMATHIECKOH 3aIBHXKKH C JICKTPONPHBOAOM, PAcIONOKeH-
HO# 3a mpe/lelaMn y49acTKa, IO YCTAHOBOK cocTaBigeT Ly = 15 M.
O6beM peaxtopa ¥ = 0,09 m’. Temnepatypa packaneHHBIX I10-
BepxHOCTeH peakTopa ¢ = 1200 °C. Bpems aBTOMAaTHYECKOrO
OTKIIOYCHAS N0 NAcHOPTHBIM AaHHBIM T, = 3 c. Pacxon rasa
B TpyGonpoBone g = 0,06 M’ - ¢ . PasMepni noMemenns L x Sx H=
= 15,81 x 15,81 x 6 M. O6zem nomemenna ¥, = 1500 >, Cpo-
Gopunni 06beM noMemerns Vg = 0,8 - 1500 = 1200 2. Ino-
Waap DOMEIIeHHS F = 250 M2,

1.2. Monstpaas Macca sozopoga M = 2,016 kr - kmone™'.
Hexanii KOHUEHTPANHOHHEL! Opejel PacOpOCTPAaHEHHA [LIa-
MeHH Bofiopoaa Cyypnp = 4,1 % (06.). CTexuomeTpHYecKas KOH-
ueHTpanas Bofopona Co = 29,24 % (06.). MakcHManbHoe JaB-
NeHHE B3pHBa BOAOpofa Pna = 730 xIla. Terpaxnopua xpem-
HHAA — HETopioiee BemecTso. O0pasylonecs B pe3yibTare XH-
MHYECKOH PEaKIHH BEIeCTBa — HErOpIOYHE.
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2. O6ocHOBaHAE PacUeTHOTO BADHAHTA aBApHH. 4.2. 3mayenne NPEIIKCNOHEHNHATLHOTO MHOXHTENs Cp
[pu onpeneeHHH H30HTOYHOrO JABICHUA B3PhiBA B Ka- COCTABHT:

yecTBe pacUeTHOrO BapHaHTa aBapHH NPHHAMAETCS pasrep-
METH2alHA OQHOTO PEaKTopa H BBIXOJ H3 HETO M IMOABOJAINE-
ro TpybompoBsoja Bofoposa B 06beM MoMemeHnns. 3a pacyer-
HYIO TEMIEPATypy HPUHHMAETCA MakCHMalbHas abcoioTHas
TeMIepaTypa BO3Qyxa B RaHHOM palione (r. Bopomex) co-
rnacso [3] #, = 41 °C. [LnoTHOCTb BOAopona npd fp = 41 °C
_ 2,016
T 22,413-(1+0,00367-41)
M3l OTKJIFOUEHH TpyGonposoaa no . A.1.2 B) [1] T, = 120 c.
3. Macca DOCTYNHBINETO B NOMEIICHHE NPH PaCIeTHOM aBa-
v bosopona m onpenenserea 1o Gopyran (A6)— (A0 (11 pora :(;4];3;’:;‘26;1}0){61[:'?:‘;1{::: ko3¢ duumenTa yyactus Bomo-
V,=0,01 - 200 - 0,09 = 0,18 »’; '

0,5782
0,0782-1200
4.3. Paccrosans Xy, Vixknp B Zixnp COCTABAT:

Co=3,77-10°- = 23,23 % (06.).

05
Xuaw = Yiaar=1,1314 - 15,81 - (lnMJ =25,65M;

¥

=0,0782 xr - M. PacdeTHOE Bpe-

Pr 1,38-23.23

0,5
Zyscnp = 0,0253 - 6 - (ln J =0,218 M.

3

3
Vie= 0,06 - 120 = 7,2 M’; z=210" 4078 [23 23421

’ ’ TV : > — | -250-0,218=
Var=0,01-3,14-300 - 0,017 15=0,014 0’ 0,5782 1,38 2182057
Ve=72+0,014=7214 M7 5. H36urroanoe
m=(0,18 +7,214) - 0,0782 = 0,5782 xr. (A1) [1] cooranar: JlaBneHHe B3psBa AP cormacHO GopMyie

4. Ko>dAumeHT yIacTHs BOJOPOaA BO B3phiBe Z ompeze- 0,5782-0,97 100 1

JeTcs B COOTBETCTBHH ¢ mpmioxennem J [1]. AP=(730-101)- = =429 la.
1200-0,0782 29,24 3
4.1. CpezHsaa KOHIEHTpAUUA BOAOPOAA Cp B BOMEIICHUH
COCTABHT: 6. PacgerHoe H36BITOUHOE NaBNeHHE B3pHIBA HE [pEBHI-
_ 100-0,5782 _ 0,62 % (06.); maer 5 klla. Tlomemerne yJacTka HapamMBAHHA KPEMHHES He
@ 0,0782-1200 ’ 2(06.) OTHOCHTCA K Kateropun A. CornmacHo n. 5.2 u tabn. 1 [1] npu

PACYETHOM JIaB/IeHHMH B3DHIBA, He npeBbImatomem 5 xIla, man-
= 9 )<0,5- =0,5-4,1=2,05% (06.). 3, K
Cep = 0,62 % (06.) <0,5 - Cuxrrp : 2(06.)-  goe nomemenne ClIEAYET OTHOCHTH X Kateropuu B1-B4 B 3aBu-
CreNoBaTeNbHO, MOXHO ONPEIENHTH 3HadeHHe KOIHUHEHTACHMOCTH OT NOKAPHON HAarpysKH, HaXOASIEHRCS B MOMEIICHAR
YJacTHs BOAOPOAA BO B3PEIBE Z PACUECTHBIM METO/IOM. Y4acTKa HapanIHBAHHA KpeMHHS.
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5.2. HloMemeHHSA ¢ JCTKOBOCIUIAMEHIIOIHMHCH
EHAKOCTEMH

IIpumep 4

1. Ucxonnmie JaHHEIE.

1.1. IloMemeHHe CKIaJHPOBaHUA aUETOHA. B noMemenuu
XpaHHTCS JecATh §ouek ¢ 0OBeMOM alleToHa B Kaxoi 1o V, =
= 80 1 = 0,08 M’. Pasmepn! noMemernsa L x Sx H=12x 6 x 6 m.
O6veM mDoMemneHns V, = 432 M. CBOBOIHEN 06beM MOMeIe-
s Ve = 0,8 -432=1345,6 M. Flmomans moMemerwas = 72 M.

1.2. MonspHas Macca ameroHa M = 58,08 KI"KMOJE .
KoncTanTsl ypaBHenHs AHTyaHa: A = 6,37551; B = 1281,721;
C, = 237,088. Xumugeckas dopmyna anerosa C3;HgO. IInot-
HOCTP aneToHa (KHOKOCTH) px = 790,8 kT - M. Temmeparypa
BCIIBIIIKH AlETOHA fye; = —18 °C.

2. OfocHOBaHHE pacdeTHOIO BApHAHTA aBapHH.

[pu ompeaeseHAH H3OHTOYHOIO JaBICHHA B3PHIBA B Ka-
4ecTBE pacdeTHOrO BapHAHTAa aBapHH NPHHHMACTCA pa3repme-
TH3aIMA OAHOK GOYKH H pa3inHMB alETOHA IO MOXY MOMEINCHHA,
HCXOJA M3 YCIOBHA, jTO 1 171 aneToHa pasimBacTca Ha | M’ nona
HNOMEMEHH. 3a pacYeTHYIO TeMIeparypy NpHHHEMaeTcs abco-
MOTHAA TEMIEPATYpa BO3LyXa B JAHHOM paiione (r. MypManck)
cornacHo [3] #, = 32 °C.

3. OmpenencHEe NapaMeTpoOB B3PHIBONOXAPHOH OMAcHO-
CTH IPOBOJHM B COOTBETCTBHH ¢ TpeGoBaHHAMHE [1] U maHHOTO
Iocobus.

3.1. o dopmye (A.2) [1] onpeaenseTcs 3HaYEHAE ANOT-
HOCTH NapOB aleToHa IPH PacueTHOH TeMneparype f, = 32 °C:

58,08

= =23190 xr-M".
22,413-(1+0,00367-32)

Px
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3.2. Cornacno Ilocobuio onpenengerTca 3HaAYEHHE NaBie-
HHsl HacHINEHHSIX 1apoB ameroHa P, = 40,95 - xIla (IgPy =
- 637551 — 281,721
32+237,088
uenme Py = 40,95 xIla).

3.3. TTo dpopmyne (A.13) [1] onpenenserca 3HAYCHHE
HHTEHCHBHOCTH HCIIAPSHHAS alleTOHA

W=10"../58,08 -40,95=3,1208 - 10* xr - M2 . ¢,

‘4. PacyeTHas nmnomans pa3liHBa COAEPKHMOro OIHO

60YKH aneTOHA COCTABIAET:
Fy=1,0-¥,=1,0-80=80m".

TockonbKy IUIomans noMemenus F = 72 M? MeHbIne pac-
CUMTAHHOH MJIOmManH pasimBa ameToHa Fy, = 80 M2, To oKoHda-
TENBLHO NpHHAMaeM Fy = F =72 M.

5. Macca napos aneToHa, MOCTYNHMBIOHX B IIOMEINEHHE, m
paccaHTEIBaeTCs Mo dpopMyie (A.12) [1]:

m=3,1208 - 107 - 72 - 3600 = 80,891 xr.

B atoM cmydae HcmapHTCA TONBKO Macca pasiHBINETOCS
A3 60UKH aUETOHA 0 M = My = Vy - py = 0,08 - 790,8 = 63,264 xr.

6. M3burrognoe rarnenue 3peiBa AP cornacso opmyne (20)
ITocobus 6yner paeHo:

= 1,612306, oTkyna pac4erHoe 3Ha-

63,264
345,6-2,3190
7. PacyeTHOoe H30BITOYHOE NaBNeHHE B3PHIBA IIPEBHILIAET

5 klla, cnenoBaTensHO, mOMEINEHHE CKIAJHPOBAHHA aleTOHA
OTHOCHTCH K KaTETODHH A.

AP =9593 - =75,7«lla.
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Ilpumep 5

1. UcxonHrie nauybie.

1.1. IlomemeHHe NpoMeXyTOIHOTO TOIUTHBHOTO Oaka pe-
3€PBHOH AM3CNBHOH 3MEKTPOCTAHNHE YHHPHIHPOBAHHOM KOM-
MOHOBKH. B nmoMemeHHA Hax0HETCA TOIUTHBHE 02K ¢ 00BEMOM
OH3eIBHOro TonuuBa Mapku «3» (TOCT 305-82) V; = 6,3 M.

Pasmepr noMemenas L x S x H = 4,0 x 4,0 x 3,6 M. ObzpeM
noMemenus V, = 57,6 M. Ceobogubnii 00bEM MOMEIIECHHS

V=08 -57,6 = 46,08 M°. [Liomans nomewmenns F = 16 Mm%
CymmapHad UIHHA TPYOODpPOBOAOB OHAMETPOM d) = 57 MM =
= 0,057 M (r1 = 0,0285 m), orpanH4cHAan 3aIBHXKaMH (PY<HBI-
MH), YCTaHOBIICHHLIMH Ha NOJBOJAIIEM H OTBOASIIEM YJacTKax
TpyGonposoaor, cocrasmier L, = 10 M. Pacxon mmsensHOrO
TOIUINBA B TpyOonposoaax ¢ = 1,5 i - ct=0,0015 M

1.2. MonsApHas Macca JM3€NBHOIO TOIUTHBA MapKH «3»
M=1723 xr - kmoib . BpyTro-opmyna Ciz343 Ha3 289. [TmmoT-
HOCTh XHJIKOCTH IIpH TeMueparype t = 25 °C py = 804 xr - M.
KoucrarTs ypasnenus Antyasa: A = 5,07828; B = 1255,73; C, =
= 199,523, TemmepaTypa BCOBIIKH fyen > 40 °C. Temnora cro-
pauns H,= QF = 4,359 . 107 ik - k™' = 43,59 MIx - kr .
HuxHHA KOHLEHTPallHOHHBIA IIpeZeN pacnpoCTpaHeHHs IUIa-
MCHH CH](]’]P = 0,6 % (06)

2. ObocHOBaHHE pacyeTHOIO BAPHAHTA ABAPHH.

Ilpn onpeneneHus wH30BHITOYHOTO AaBICHHA B3PHIBa
B KauecTBe PACYETHOIO BADHAHTA aBapHH IIPHHHMAETCs pas-
repMeTH3anHs TOIUIHBHOTO 0aka H BBIXOJ H3 HEro H MOJBO-
AAIMHEX H OTBOAAINAX TPYyOONpPOBOZOB AH3EILHOFO TOTUIHBA
B 00beM MOMelleHUs. 33 pacyeTHYIO TEMIECPATYpy NPHHHMA-
eTcad MakcHManbHaa abcoiioTHas TeMieparypa BO3IyXa
B JaHHOM paiione (r. Brnarosewenck) cornacHo 3] ¢, = 41 °C.
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IInoTHOCTL mMapoB AM3ENBHOrO TONJIHBA IpH f, = 41 °C

= 172,5 =6,6820 xT - M.
22,413-(1+0,00367-41)
BpeMs OTKIIOYEHHA TpYBomposogoB no n. A.1.2 [1] 7, = 300 c,
JUHTEHHOCTE Acnapenns no 0. A.1.2 e) [1] 7= 3600 c.
3. O6bem Vi 1 momanp pazmmea F, DOCTYIMBOIETO MPH
pacyeTHOH aBapHH JH3EIbHOTO TOILTHBA ONPEAENAIOTCE B COOT-
BETCTBHH ¢ MoaoKeHAaMH 1. A.1.2 {1]:

Va=Vetq-Totn-r’-Li=63+0,0015 - 300 + 3,14 x
x 0,0285%- 10 = 6,776 M’ = 6776 m;
Fu=1,0-6776 = 6776 w".

Mockonexy mwiomaas nomemenus F = 16 M> Menbme pac-
CUHTAHHOM IUIOIMARH PA3IMBa AMIETLHOrO ToImBa F, = 6776 M)',
TO OKOHYATENHHO NpHHAMaeM Fy = F = 16 M~

4. OnpenensicM JapICHHAE HACHIIEHHBIX APOB JH3ENLHOTO
ToILIHBA P, Ipy pacyeTHo# TeMneparype f, = 41 °C:

1255,73
199,523+ 4]
Pa=072 Klla.

5. MuTeHcHBHOCTD HCnapeHHA W TA3eNBHOIO TOMIMBA CO-
CTaBHT:

W=10°-1,0- 1723 -0,72=9,45-10%xr- M- ¢

6. Macca napoB M3EMbHOTO TOIUIMBA, OCTYIMBIIHX B IIOME-
nieHHre, m OyJeT paBHa:

m=9,45 - 107 - 16:3600 = 0,5443 xr.
7. Onpenencune ko3(puLHEHTa Y9acTHI APOB JH3ENb-

HOTO TOMJIHBa BO B3phbiBE€ Z IPOBOJAHM B COOTBETCTBHH
¢ npuioxennem JI [1].

Pn Pacaernoe

lgPy=5,07828 — =-0,142551;
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7.1. Cpennss KOHIEHTPAAA NapoB AH3EIHHOIO TOILIHBA "

Cp B IOMEICHHHA COCTABHT:
_ 100-0,5443
®  6.682-46,08

Cep=0,18 % (06.) <0,5 - Cinirip = 0,5 - 0.6 = 0,3 % (06.).

=0,18 % (06.);

CreoBaTelIbHO, MOXKHO ONPEAEIATE 3Ha9eHAe Ko3dHiHenTa |

Y9acTHA NapoB AM3ENBHOTO TOIUTHBA BO B3PEIBE Z PacueTHHIM
METOJIOM.
7.2. 3pagenne C, byner paBHO:

0,72
=100- =— =0,71 % (06.).
Cu 101 °( )

7.3. 3ga4cHEe CTCXHOMETPAYCCKOH KOHIEHTPAIMH apoB
mEsenpEoro TowmBa Ce, cormacHo dopmyne (A.3) [1], uexons
H3 XAMAYeCKOH OpyTTo-GopMyNnH NH3ENBHOIO TOMIMBA, COCTa-
BHT:

= 18,32;

B=12343 + 23’389

Co- 100
T 1+4,84-18,32

7.4. 3paueRHe HapaMeTpa C" 6yzeT pasHo:
C'=1,9-1,12=2,13 % (06.).

=1,12 % (06.).

B

‘ 7.6. Cornacuo puc. J.1 upmwioxernns JT [1] npy 3pa4ennun
' X=033 ompexenseM 3Hauerne KodppHIMEHTa y9acTHA NMapoB
JH3eNHHOTO TOIUMMBa Bo B3phee Z = (.
8. U3bnrrounoe gamnenHe B3puiea AP cornacHo dopMyne
' (A.1) [1] cocraBHT:
AP = (900 — 101) 0,5443-0 100 1 _
46,08-6,682 1,12 3

9. PacuerHoe H30BITOUHOE AABIIEHHE B3pHBA HE NPEBH-
maeT 5 klla. [loMemenre nmpoMexXyTOYHOTO TOIUMABHOrO Gaxa
Pe3cpBHOM  H3CNBHOH 3JICKTPOCTAHUHH YHHOHIHPOBaHHOH
KOMIIOHOBKH HE OTHOCHTCA K KareropmsM A wm b. Cornacuo
n B.2 m Tabn. B.1 [1] mpoBeaeM npoBepky NpHHANICKHOCTH
' moMeIneHnd K kareropusM B1-B4.

‘ 10. B coortBerctBrE ¢ 1. B.2 [1] onpenenuM noxaphyio
- HaIpy3Ky O ¥ yIenbHyIo OXAPHYIO0 HArpy3Ky g:
G = Vx - px=6,776 - 804 = 5448 kr;

O=G - QP = 5448 - 43,59 = 237478 MJIx;

0 xIla.

S=F=16M;
237478 I
=% = =14842 MIIx - M 2.
£ s 16 M

11. Yaensnas noxapHas Harpy3ka 6onee 2200 MJ[x - M2
IloMemenne NpoMeXyTOTHOrO TOIUIHBHOIO Gaka pesepBHOM

7.5. Tlockonexy Cy, = 0,71 % < C" =2,13 % (06.), To pac- MHICABHOH 3NEKTPOCTAHIHH YHH(HIHAPOBAHHOH KOMIOHOBKH

CYHTHIBAEM 3HAYCHHC napame'ran:

cC 071
X=-w=2"_ =033
cC 213
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cornacHo Tabi. b.1 {1] orHocHTCs K KaTeropun Bl.

Hpumep 6

1. Ucxonnsle nannsie.

L.1. IoMemeHHe CYIMHIBHO-NPOMHTOYHONO OTACICHHN
3IeKTPOMAINAHHAOTO Iexa. B moMemennn Haxopmsrcs nBa Oaka
Jt nokpeitHa JakoM BT-99 momocHBIX KaTymek coocobom
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OKyHAaBHS C HOABOAAIIHMH H OTBONAIAMH TpyOompoBojamu. = 43,97 MJlx - x|, KoRcTanTH ypaBHeHHA AHTYaHa ANA KCH-
Pasmepn momemenns L x S x H = 32 x 10 x § M. O6veM nome- J0Ma 4 = 6,17972; B = 1 478,16; C, = 220,535; ana ya#t-
merrs ¥, = 2560 »>. CroGonmkii o6sem moMemerus V,, = CHEpHETa A =7,13623; B=2218,3; C,=273,15.

= 0,8 - 2560 = 2048 . Tnomaus nomemenns F = 320 m>. O6p- 2. O6ocHOBaHHAE PACIETHOTO BAPHAHTA ABAPHH.

em xaxnoro baka Vo, = 0,5 »°. CTenenn 3amonseHns Haxa fa- Ilpu onpeneneHrA W3OKTOYHOrO AABNEHAS B3pLIBA B Ka-
KoM € = 0.9. O6nem naka B Gake V, = ¢ - Vaa = 0,9 - 0,5 = 0,45 . €CTBS Pac'iCTHOro BapHAHTA aBAPHH IPHHEMAETCS pasrepMe-
JinEHa B ApaMeTp NOXBOAMNETO (HANOPHOro) TpyGomposona Me- TH3AIHA OHOTO 6aka ¢ 7:aKoM [ DOKPHITHA NOJIOCHEIX KaTy-
&y GaxoM 1 BacocoM L1 = 10mMud; =25 MM = 0,025 M coomer—% MEK CH0COOOM OKYHAaHMs H YTE4Ka JIaka H3 HaOPHOTC H OTBO-
creeuno. JMEa M MAMETp OTBOAAIIErO TpyGompoBona Mexay AAUIEro TpybonpoBosoB mpE paboTalomeM Hacoce ¢ mocie-
saBIKKoi B 6akoM L,= 10 M =40 M = 0,04 M coome'rcr-f AYIOIMM Pa3IMBOM Naka Ha Non nomemenus. [Ipoacxomur nc-
pexso. [TpomssopuTenEaoCTS Hacoca ¢ = 6,5 - 107° v - ¢ Bpemj NapeHBE KCHIOJIA H yaHT-CIHAPHTA ¢ HOBEPXHOCTH Pa3/MBIIETO-
oTkmouenns Hacoca Ty = 300 c. B Kaxmuii 6ax nonepemermol ¢ N1aKa, a TAKOKE ¢ OTKPHITOA NOBEPXHOCTH BTOPOro 6aka M ¢
3arpyXaeTcd H BHIPYXACTCH ¢AHHOBpEMERHO 1o 10 miT. nomoc! HOBEPXHOCTH BEIIPYXAEMEIX MOKPHITHIX JAKOM DOJIOCHEX Ka-
HHX KATYIICK, paIMemacMeX B KopsHEHe. OTKpeIToe 3epKano pc- TYHIEK (10 mt.). 3a pacyeTHyI0O TeMmilepaTypy NpPHHHMAETCA
napends kaxaoro Gaka Foo = 1,54 M’. Obmas nosepxHocTs MAKCHMAThHAS abcomoTHas TeMmepatypa BO3NYXAa B JAHHOM
10 DIT. CREAEOKPAIICHHBIX NOJIOCHKIX KATYIIEK Fep op = 6,28 M”. ' Paiione (r. Mockea) cormacuo [3] #, = 37 °C. [LnotaocTs napos

1.2. B nake BT-99 (TOCT 8017-74) B Buge pactsopure- HpH fp=37 °C:

nieii copepxuTes 46 % (Macc.) kcuiona B 2 % (Macc.) yair- KCHIIONA p_ = 106,17 =4,1706kr - M™;
coprTa. B obmell Macce pactBopHTENei CONEpXHTCA @) = " 22413-(1+0,00367-37) a
= 9583 % (Macc.) xcmwiona 1 ¢, = 4,17 % (Macc.) yaiir- 1473

=5,7864 Kr - M.

coaprTa. [Inorsocrs naka BT-99 py = 953 kr - M. Monspras YadT-CHHpHTA p, =

macca kcunonma M = 106,17 xr - xmons ™', yaiiT-ciuputa M = 22,413-(1+0,00367-37)

= 1473 xr - KMo . XuMuueckas ¢opmyna kcunoma CgHyg, PacgeTHOE BpeMs OTKMOYEHHs TPYOOIPOBOIOB H HACOCA

yasit-cmEpETa CiosHz10. TIIOTHOCTS KHAKOCTH KCHIONA py = O U. A.1.2 B) [1] 72 = 300 ¢, AAHTENLHOCTE HCHAPCHAA O

= 855 kr - M, yaiiT-cuApHTa px = 760 xr - M. Temneparypa I- A-1.2 ) [1] 7= 3600 c.

BCILIIIKHE KCHIIONA foey = 29 °C, yaliT-CIIHPHTA foen = 33 °C. Hiox- 3. ObbeM Vi, nnowans pasmusa Fy NOCTYIHBIIETO B HO-

HEli KOHIICHTPAIHOHHKLIA WpeAel pPacnpocTpaHeHus Nnameny MCMCHHE TIDH PacYECTHOH aBapHH Jaka H IUIOUAAL KCHApEHHA

ona Ciacp= 1,1 % (06.), yaitr-cmputa Cigar = 0,7 % (06.). Fy OnpeaensioTCA B COOTBETCTBHH € NONOXeHHAMH 1. A.1.2 [1]:

Temnota cropanua kcwiona Hy = Q) = 43154 wlbx - k' = Va=Vitq- Ta""%'(dlz L +d3-1,) =045+6,5 - 107 300 +

= MIx - kT, yaift H,= 0P = 43966 xJix - 1 =
43,15 Kt ', yaitr-cnnpaTa or K= 0,785 - (0,0257 - 10 ++ 0,042 - 10) = 0,487 aC = 487 1
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Fp=0,5-487 = 243,5 M%;
Fu=Fp+ Foux+ Fopop=243,5 + 1,54 + 6,28 = 2513 M.
4. OnpenenseM laBieHHe HACHIEHHKX NapoB P, KCHIO-
na ¥ yaT-CIAPHTA OPH pacYeTHOH TeMmeparype f, = 37 °C:
- 71 KCHJIONa

IgPu=6,17972 - 1210 __ _ 440073
(220,535+37) i
Py=12,755 xIla; :
- JUig yaHT-CIHpHTA i
lgPy=17,13623 - 2183 —0,016116;
(273,15+37)
Py= 0,964 kI1a.

5. UnTencaBHOCTD HCnapeHus W pacTBOPATENA COCTABHT:

- 110 KCWIOIY
W=10°-1,0- 106,17 -2,755=2,8387 - 10 kr - M2 - ¢
- 110 ya#T-CIIHPHTY
W=10°.1,0- 1473 - 0,964=1,1700 - 105 kr - M2 - .

6. B cooTBeTcTBHH ¢ nonoxkeHusMH . A.2.5 [1] onpexe-
JISEM MAcCCy NapoB, NOCTYIMBINMX B INOMEIIEHUE, M N0 Haubomee
ONacHOMY KOMIIOHEHTY — KCHJIONY:

m=2,8387- 107 . 251,3 - 3600 = 25,6812 k.

7. Onpenenchue kodhdIUesETa YYaCTHA MAPOB PAcTBO-

PHTENS BO B3PHIBE Z IPOBOAHM B COOTBETCTBHH C IIPHIIOKEHHEM
L [1], npuEHMas 3HaYEHHA pacYETHBIX MAPAaMETPOB 110 KCHIIOIY
mubo yaHr-crupuTy, Hanbonee OMacHbIE B OTHOUICHHH [TOCIEA-
CTBHH B3pBIBa.
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7.1. Cpenpss xoHnenTpanusa Cg, MapoB pacTBOPHTENA B

; MOMENICHHH COCTABHT:

_ 100-25,6812

% 4,1706-2048
Cx=0,30%(06.) <0,5 - Cyxrp = 0,5 - 0,7 = 0,35 % (06.).

CrefoBaTe,HO, MOXKHO ONpPENE/HTs 3HAYEHHE KoX(pHIMEHTa

YUACTHA ADOB PACTBOPHTENA BO B3PhIBE Z PACYCTHBHIM METOIOM.
7.2. 3naguenre C, Oyner pasHo:

Cy= 100 - 3}’% =2,73 % (06.).

=0,30 % (06.);

7.3. 3uagenue Co Oyner paBHO:

25,6812-100
2,73-4,1706-2048

7.4. Paccrosnua Xyxne, Yuxne, Zukrnp COCTABAT:

041
Co=2,73 ( ] = 1,105 % (06.).

1,25-1,105

0.5
Xegee = 1,1958 - 32 - (1,0-1:: ] '=31,55M;

>

1,25-1,105

b

0.5
Yukne=1,1958 -10 - (I,O-ln ] =986 M;

0,5
Zuge = 0,04714 - 8 - (1,0-111-1’2—50'17’-5’—5-J - 031 u.

;]

7.5. KosdprimenT yqacTis napoB pacTBOPHTENS BO B3pEIBE
. Z cornacHo gopmyne ([.2) npunoxenns J [1] cocraBuT:

_ 5.10”
25,6812

-5,7864{1,105 +1—l’zls)-320 -0,31=0,222.

*
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8. 3Hauenne crexmoMerpmdecKoi KoHUEHTpauHH Cor co
rnacHo popmyne (A.3) [1} cocrasuT:

- U4 KCHJI0JIa
10
=8+—=10,5;
P=8+3
100
Co= —— =193 %(ob.);
T 114.84-10,5 (00.)

- 1% yauT-CIIHpHTa
21

B=10.5+="=1575;
100
Com— 0 _29%(06.).
T~ 1+4,84.15,75 0 (0)

9. W36pIrounoe aasierne B3phiBa AP cornacHo GpopMym .
' TROpMIOWeEl TpeboBauaM . A.2.3 (1], Gyner papna:

(A.1) [1] cocTaBuT:
25,6812-0,222 100 1
2048-4,1706 129 3

10. PacueTHOE M30LITOUHOE NABJICHAE B3PhIBA NPEBHINAC]
5 xIla, cnenoRaTenbHO, NOMEHIEHHE CYIMHABHO-ITPONATOTHOIY
OTAENEHRA 3CKTPOMATINHHEOTIO IeXa OTHOCHTCA K KaTeropud b,

11. Pacder n3bnrrouHoro mapieHus B3phiBa AP B nome
WIEHAH CYIMHILHO-IPONATOYHOTO OTICAEHHS 3IEKTPOMAIIHE
HOIo Texa ¢ yyeroM paboThl aBapaiiHOH BEHTHIALMH HIH NO
cTosHHO paborarommel o0meoOMeHHOH BEHTHIALHH, YIOBNIE
TROpstomei TpeGoanusm n. A.2.3 [1]. PaccMaTpuBaerca cny
gaif MpH XpaTHOCTH OOMEHA ABApHIfHOH BEHTHIANMH A = 6 g

11.1. Tlpu xpaTHOCTH BO3AYyx000MEHA, CO3IaBAEMOTO aBa
pHiiHO# BeHTHIALMEH, paBHO# 4 = 6 u™' = 1,6667 - 107 . ¢
coraacuo n. 3.4 Ilocobus cxopocTs ABMKEHHS BO3AyXa B IO
MEIIEHHH COCTABHT:
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—-=13,8 klla.

AP = (900 — 101) -

U=A4-L=1,6667-102-32=0,05m-¢".

11.2. UaTencuBHOCTL HCnapeHHs W pacTBOpHTENS

(1m0 KCHIIOMTY) IPH CKOPOCTH BO3AYINHOTO TOTOKA B MOMEIICHHH
- -1

U=10,05mM-c (c mexoTopsiM 3anacoM kosdpdumuent 1) = 1,6

. B cooTBetcTBHA ¢ Tabn. A.2 [1]) 6yzer pasna:

W=10°.1,6- J106,17-2,755=4,5420 - 10~ xr - M2 - .
11.3. Macca nmocTyneBImEX B moMelneHue NapoB pacTBO-
pETeNs (1o KCANOIY) M, COCTABHT:
my =4,5420 - 107 - 251,3 - 3600 = 41,0906 r.

11.4. Macca RaXOIAMHXCA B MOMEIUCHHH ApOB PAacTBO-
pHETENA m OpH ydere paboThl aBapHHHOA BEHTHISLHH RIH I10-
crosaHo paloTaromeil 00meobMenrOkH BEHTHJIALHM, YAOBIe-

_om 41,0906
A-T+1 1,6667-102-3600+1

=5,8700 «kr.

11.5. Cpeanss xonuentpamus Cop n1apoB pacTBOPHTENS
B MIOMELIECHAM COCTABKT:
_ 100-5,8700
P 4,1706-2048
Cop = 0,07 % (06.) < 0,5 - Caacrwe = 0,5 - 0,7 = 0,35 % (06.).
CrenioBaTes-HO, MOXHO ONpENENHT: 3HAYeHHE KOHIHEHTa

Y4acTds NapoB paCTBOPHTENS BO B3PHIBE Z PACUETHHIM METOAOM.
11.6. 3nauenune Cp Oyaer pasro:

~0,07% (06.);

C, =2, ( 5,8700-100

0,46
= 0,
2=73'4’1706-2043J 0,502 % (06.).
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11.7. PaccTosHAS Xyxrp, Yuxnp, Zuxnp COCTABAT:

05

.0,502\"

e = 1195832 (10- 202

127-0,502)"

Yuaune = 1,1958 -10 - [1,0'11’1—#) =0 M,
127-0,502\"

,2 - » ] =0M

= .8-(1,0-1n
Zyxare = 0,3536 [ 07

3pavuerus Xyxmp, Yaxnp, ZHkrp COTNIAcHO nprioxenuio J1 [1]
IPHHHMAIOTCA PABHBIMH (), IIOCKOAEKY JOrapHGMBl yKa3aHHBIX
B QOpMYyIax COMHOXHTENSH AAIOT OTPHLATENLHBIC 3HAYCHHS.
Cnenosarensso, cornacHo dopmyne (J.1) opunoxermns [ [1]
k03¢ QHIMEHT yJacTHs HapoB PacTBOPHTENA Takoke paseH Z = (.
TMoncrapmas B dopmyny (A.1) [1] 3maderme xozhdumEenTa
Z =0, mony4dmM u366ITOUHOE AaBneHKe B3pbiBa AP = 0 kl]a.

11.8. PacuyeTHOE W30BITOMHOE JABACHHE B3PLIBA HE MPEBLINA-
er 5 klla, CIEAOBATENHEHO, MOMEIEHHE CYIIKNLHO-IIPOITATOYHOIO
OT/ICJICHHS EKTPOMAIIHHHOTO IeXa IIPH OCHAINCHUH €ro apapHii-
Holi BeHTHAAIMEH WM NOCTOsHHO paboratomeii obmeoOMeHHOH
BEHTWIALHEH, YAOBIETBOpPAIOMEH TpeCopamiaM n. A23 [1],
¢ KpaTHOCTHIO BO3XyxoobmeHa 4 = 6 y ! He OTHOCHTCA K KaTerOpHH
A i B. Cornacto n. 5.2 v Tabn. Bl [1] npoBenem npopepKy npH-
HaUICKHOCTH IIOMEINEHAA K Kareropism B1-B4.

11.9. B cootBercrery ¢ n. b.2 [1] onpeaenum noxapHyio
HarpysKy ¢ H yAeIbHy10 OXApHYIO HarpysKy g:

G=2-Vy px=20,45-855=769,5 kr;
O=G- QF=769,5-43,97 = 33835 MJx;
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S=2Fox=1,54-2=308
(cornacho 1. B.2 [1] nparamaem S = 10 Mz);
_ Q33835
S 10

11.10. Yaensaas noxapsas Harpyska Gonee 2200 MJDx - M2,
[NoMemenune CyIATHLEO-IPONATOYHON0 OTAC/CHHS 3JI€KTPOMa-
JNIMHHOTO NeXa NPH OCHAIIEHHH €ro aBapHHHOH BeHTHIIINHEH
HIH HOCTOgHHO pabotaome# obmeoOMeHHONH BEHTHIAIMHER,
YROBAETBOpIOIEH TpebopasmaM m. A.2.3 [1], ¢ xpaTHOCTEIO
Bosayxoobmena A = 6 4 cormacno Tabn. B.1 [1] otHOCHTCH
K xareropus B1.

=3383,5MJDx - M.

53. IloMemenns ¢ RArpeTHIMHA JIErKOBOCILIAMEHIIOMUMHCS
H roplOYHMH KAXKOCTAMH

Ipumep 7

1. Ucxonamie nanusie.

1.1. TloMemenre pHEMHON EMKOCTH OXJIAKIEHHOIO I'eK-
CaHa YCTAHOBKH JKCTPaKIHH ITPONHTOYHOrO Macia. B moMemeHnn
Ppacmonokena eMKOCTE ¢ 00BeMOM Trekcada ¥, = 40 o = 0,04 M3,
HRCOCH ropsage# Boant. PasMepn noMemesnns L x § x H =

=12 x 6 x 6 M. O6bem nomemernus ¥, = 432 M. CBOGOXHBL

obbeM nomemenun Ve, = 0,8 - 432 = 345,6 M. Inomans moMe-
menna F = 72 Mm% Temnepatypa rekcaHa B eMKOCTH OXJIAXKACH-
Horo rekcana 7, = 50 °C = 323,2 K. CymmapHbii 06meM rekca-
HA, HCTEKAIOMETro H3 IOABOMAINMX H OTBOASAIOMX TPyOOmpoBo-
HOB IR aBapHHOHA CHTyanwH, coctastet Vop = 1 1= 0,001 M.

1.2. Monspras Macca rexkcaHa M = 86,177 kr - kMoib .
KoncranTH ypaBHenus AHTyasa: 4 = 5,99517; B = 1166,274;
C. = 223,661, Xumuueckasa ¢opmyna rekcana CgH 4. IlnotHOCTD
rexcana (KMAKOCTH) NDH TEMIEPAType >KMAKOCTH fyx = 50 °C
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px =631,8 kT - M7, Cpensas TEMIOEMKOCTE FeKCaHa B HHTEpBa-
nte Temmepatyp 0 + 100 °C Cy = 2514 IIx - k' - K. Temmepa-
Typa BCIIBINKH EKCAHA fpen = —23 °C. TeMmneparypa KuneHHS
rexcana f, = 68,74 °C.

2. O0OCHOBaHHE PACUETHOIC BADHAHTA ABAPHHE.

Ilpu onpenencHEE H3OBLITOYHOTO JABJIEHHSA B3PLIBA B Ka-
4ecTBE pacYeTHOTO BADHAHTA aBApHH NPHHHMAETCA pasrepMe-
TH3alKd TPREMHON €MKOCTH H BEIXOJ H3 HE¢ H NMOJABOMAIIHX H
OTBOJAMHX TPyOONpOBONOB rekcana B oDbLeM IOMEMIEHHS.

3a pacdeTHyIO TeMIepaTypy IpHHHMaeTcs TeEMIlEparypa Harpe-
Ba rexcasa B MPHEMHOH €MKOCTH fp; = 50 °C. MakcaMannHad

aGCOMmOTHAA TEMIEpaTypa BO3AYXA B IAHHOM pajione (r. Mock-|

Ba) cornacao [3] £, =37 °C.

3. OnpenencAue MapaMeTPOR B3PHIBONOKAPHOH OMacHO-
CTH IIPOBOJHM C Henosb3opadueM {1] 1 nanoro ITocobus.

3.1. InotrocTs napoB rekcana (fopmyna A.2 [1]) cocrasar:

_ 86,177
22,413-(1+0,00367-37)

86,177
22,413-(1+0,00367-50)

3.2. JlapneHue HACHINEHHBIX MApoB rekcaHa MpH TEMIe-
parypax t,1 = 37 °C m fp3 = 50 °C cocraBuT COOTBETCTBEHHO

mp &, =37°C p, =33852 kr- M

mpH #,2 = 50°C p, =

=32488 kr- M. |

(1. 3.2 Tlocobus):

lgPyy = 599517 — — 10827 550876;
37 + 223,661
Po1 = 33,18 xlla;
1166,274
IgP,» = 5,99517 — — 2<% _ _ | 733423;
i 50 + 223,661
Pu,= 54,13 la.
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33. YaensHaa TeINOTa HCHAPEHHSA TeKCaHa Lyen (JIX - KI‘_l)
npH TeMueparype £, 2 = 50 °C paccuntsiBaerca no gopMmyne

(A.15) [1}:
_ _19173.10° . B-T} _
(T, +C, -273,2)* M

__19173-10° -1166,274-323,2
(323,2 + 223,661 - 273,2)> - 86,177

3.4. O6neM rekcaHa, BEULEAINErO B MOMEIIeHUe, Vi, (M3)
COCTABHT:

RBCO

=361923 Jx-kr.

Ve=Va+ Vip=0,04+ 0,001 = 0,041 »°,

3.5. Macca BHINEAMEro B MOMEIeHAE TeKcaHa My (KT) co-
CTaBHT:

mg =V pe=10,041-631,8=25904 kr.
3.6. Pacuernas nnowans pasnuBuierocs rekcana F, (M%)
COCTABHT:
Fu=10-V,=1,0-41=41 .

4. Jina onpeaeneHus Macchl m; (KT) IapoB rekcaHa, Hema-
PHRIHXCH IIPH OXJDKACHHH Pa3NHBLICHCA XHIKOCTH OT fpy =
=350 °C no #p,1 = 37 °C, rocnonb3yeMcs (opmysno (A.14) [1]:

C .
m=002-VM - P,,-== e =0,02-/86,177 -54,13x

. 2514-25,904
361923

5. MHTencHBROCTE ucnaperns W (kr - M~ - ¢') rexcana
IpH pacueTHO# Temueparype fp, = 37 °C ompezensieM cOrnacHo
dopmyne (A.13) [1]: -

= 1,808 xr.
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W=10%n- M P, =10°.1,0-,86,177 -33,18 =

-1

2.l

=3,0802-107* kr- M
6. Macca m; (Kr) IapoB rexcaHa, MCHApHBIIAXCA C 10
BEPXHOCTH PAiNHBa ApPH PacdeTHOH Temmepatype fp1 = 37 °C,
cornacto dopmye (A.12) [1] cocrasnr:
my = 3,0802-107 - 41 - 3600 = 45,464 kr.
7. CyMMapHas Macca HCIAPHBILECTOCH M€KCaHA COCTABHT:
m=nm; +m;= 1,808 + 45,464 = 47,272 xr.
TTockoNEKy m, = 25,904 < m = 47,272 xr, To IpHHHMAacM,]
YTO MAacca BhIIEANIEro NpH aBApHHHOA pa3repMeTH3AalHH NpHY
eMHOI eMKOCTH reKkcaHa HCTapseTcs IMOMHOCTBIO, T. €. M = My

= 25,904 xr.
8. Ua6srrounoe maBneHHe B3pbiBa AP coracHo (opmyre

(16) [Tocobus Gyner paBHo:

_ 508 _gp014la.
345,6-3,2488

9. PacuerHOe M3OLITOMHOE ZIaBICHHE B3PhIBA MPEBRIN
5 xIla, cremoBaTeNbHO, MOMEIEHHE IPHEMHOH EMKOCTH OXJIaX
JIEHROro reKcana OTHOCHTCA K KATETOPHH A.

AP=3,507-10" -

Hpusep 8

1. Hexonnele nanHsie.

1.1. Momemienne sacocHol amverundopmamuna (IMPDA)
B NOMEIIEHHH PACTIONOMNEHB! TPH Hacoca, oTkauHsaopx JIMOA
H3 PAClOJIOKEHHOTO BHE NPEESIOB NOMEIIeHHs COOPHHKA, B KOTO:
peti JIM®A orupaercs H3 OTTOHHOIO KyOa Hu3a peXTH(QHKALY
ofHOM KonoHHH! ipu Temneparype Ti = 130 °C = 403,2 K. Temme:

patypa Harperoro JIM®A B cbopuuke T, = 110 °C = 383,2 K]
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fiponssoapremmBocTs opHoro Bacoca ¢ = 1 M° - 97! = 2,78 x
x 104 . ¢ = 0,278 - ¢”'. Ha NOABOIMITHX H OTBOISALIHX
TPYOOIpOBOAAX HACOCOB 3a MpeAeNaMH MOMEMEHHS YCTAHORJIE-
HBl SBTOMATHYECKHE 3a/IBIDKKH (BpeMs OTKMouenns T = 120 c).
O6vem JIMDA B oTBOASUIEX H HOABOAAIHX TpyGomposojax
¢ yuetom o6pema IM®PA B Hacoce i CAHOTO HACOCA COCTAB-
nser Vip = 0,02 M’ = 20 1. Pasmepst nomemenus L x S x H =
=18 x 6 x 6 M. [lnomane momemerms F = 108 M*>. O6nem mo-
Memenns V, = 648 M°. CeoSoRED 06DbeM TIOMELUEHHSA Vip
=0,8- 648 =518,4 v’.
1.2, Monsipras mMacca MDA M = 73,1 xr - xmoms™.
KoncranTsl ypasuenns Antyana: A = 6,15939; B = 1482,985;
C, = 204,342. Xumugeckan dpopmyna JMPA C3;H,ON. Cre-
XHOMeTpHYecKad kouueHTpanda JIM®PA C, = 4,64 % (06.).
InotaocTe XHaxocTH IM®A npa ¢ = 25 °C py = 950 kr - M
(c samacoM mma ¢ = 110 °C npa pacderax). TemmoeMKocTs
AM®A npuEEMaeM ¢ 3amacoM UM PacdeTos IO rexcany Cy =
= 2514 Ix - xr' - K (mpamep 7 Tlocobnus). Temmepatypa
Benemrky JIM®A £, = 53 °C, Temneparypa kunenus JM®OA
1, = 153 °C. Temnoty cropanns Q° = 45,105 MJIx - ki’ npa-
HAMAeM C 3aMacoM AJIA Pac4eToB IO IekcaHy (npunoxenue 1
Iocobun).

2. OO0CHOBaHNAE PACYETHOrO BAPHAHTA ABADHH.

lpr onpesenennn H3GEITOYHOTO MABTEHHA B3PHIBA B Ka-
YECTBE PacyeTHOrO BAPHAHTA ABaPHH MPUHMMAETCA pasrepMe-
TH3aNHA OJHOr0 HACOCa M BBIXOJ H3 HETO M NOJBOAALOHX M
oTBOAAmHAX TpyOonposomoB JIMDA B obbeM noMemeHHS.
3a pac4eTHYIO TEMIEpaTypy NPHHAMAETCS TEMIIEPATypa Harpe-
Ba JIM®A B cbopunxe £, = 110 °C. MakcumanbHas abcomor-
Has TeMmIeparypa BO3JyXa B JIaHHOM paiiore (T. Mockea) cormac-
Ho [3] #,1 =37 °C.
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3. OnpenesieHHe MapaMeTrpoB B3IPHIBONIOXKAPHOH OMNAcHO-
CTH MPOBOJHUM B COOTBETCTBHH C TpeGoBaHuAMH [1] H nanHOrO
[Tocobus.

3.1. [Inotrocte mapos JIM®A npu &, = 37 °C cocTaBHT: |

Py = 3 =2,8716 kr-M;
22,413-(1+0,00367-37)
1pH 1p2 = 110°C
Pn 731 =23235 kT M.

] 22413-(1+0,00367-110)

3.2. JlarneHue HacHINeHHHX Mapos JIM®MA npn TeMnepa-
Type fp2 = 110 °C cocraput cooteTcTBeBHO (11. 3.2 [Tocobmsa):

1482,985
=6,15930 — ——o2280__ 1 441646,
I8P = 61039 = o 20a 342
P, = 27,65 ITa.

3.3.VaensHas TeIoTa HenapeHuA Lycn (JIk - Kl"_l) JMOAF

npu Temneparype fp> = 110 °C paccuuteiBaetes no ¢popmyn
(A.15) [1]:

_19173:10°-B-T7

(T, +C,-2132) M

_19,173-10° -1482,985-383,2°
(383,2+204,342-273,2)* - T3]

HCO

— 578037k - kT

3.4. ObseMm ¥, (M) IM®DA, BeuneAmero B NOMEEHHE, Hf

2
IUIOMIANE Pa3NHBa KHAKOCTH £, (M*) COCTABHT:

Va=q-t+Vp=278-10""-120+0,02=0,0334 +0,02 =
=0,0534 > =534 1

F,=10-¥,=1,0-534=534m>
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3.5. Macca ritmesero B nometeHue JIM®A my, (kr) co-
. CTABHT:
: mn= V- px=0,0534 - 950 = 50,73 kr.
4. Macca m (xr) napos JIM®A, ofpasyromuxcs npH uc-

{ mapepsaH Harpetoit xmakoct JJM®A, onpexendercsa no dop-

m:0,0z.m_Ri.Cx'mﬂ —

‘uyne (A.14) [1]:

cn
2514-50,73

=0,02-731-27,65 ~1,043
578037 K

5. Waburrounoe pannense Bapoma AP cornacHo dopMyne
(13) ITocobna coctasut:

AP=1799-10 .

1,043

=1,49 klla.
518,4-2,3235.4,64

6. Pacuetnoe H36RITOYHOE JaBneHHE BIphIBA HE ITpe-
sramiaeT 5 k[fa. [lomemenne HacocHol auMmernndopmamuna
| Be oraocuTes K KareropusaM A i B, CorntacHo . 5.2 & tab. B.1
[1] mpoBenemM mpoBepKy MPHHAIIENHOCTH NOMEIIEHHES K KaTe-
F ropraM B1-B4.

-~ 7. B cootBercTrrH ¢ 11. B.2 [1] onpenenum noxapHyio Ha-
f Ipy3Ky O H yIeTbHYIO NOKapHYI0 HArpy3Ky g:
F 0=G- QF =152,2-45,105 = 6865 MJIx;

G=3 -my=3-50,73=1522 kr;

0 6865 5
= £_0%_ 636 M- M2
S 108 M

|

-
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1.2. PacueT KaTeropEH NOMEMEHHS ITPOH3BOJHTCA IO Ca-
gOif IEITH, KOTOpas MPE/ICTaRlIeHa B MONABNSIOMEM KOJIHYECT-
1O OTHOINCHHIO K APYTAM KOMIIOHEHTaM CYXOro Harmrka. Ten-
a cropanns meom Hy = 16477 xbx - k1 = 1,65 - 107 Ik - k.
EIICHAE TBITH 110 JHCOEPCHOCTH NMPEICTABIEHO B TaOMHIE.

S=3-F,=353,4=160,2v.
TNockonbky F < Fp,, IPAHAMAEM S = F=108 M.
8. YaenmrHas noxapHas Harpy3ka MeHee 180 MJx - M2
HO IUIOMAAb pa3sMellieHns [oxapHOH Harpysku fonee 10 M.F
B coorBercteHH ¢ Tabu. b.l [1] momemeHne BacoCHOH JHME
THIOPMAMHAA OTHOCHTCS K KaTeropen B3,

SpaxiRs TLLH, S 100 MM | <200 MM | <500 MM | < 1 000 MxMm
5.4. IloMemeHHs ¢ TOPIOYHEMH ObLLIEMH .

¥ KON, 5 10 40 100

IIpumep 9

1. Hexonusie naHHbIe.
1.1. [lpou3BoAcCTBERHOE MOMEIEHHE, TAE OCYIIECTRILICT-

ca ($acoBKa MAKETOB C C ACTBODHMBIM HAIHTKOM, HMEET
¢ YXHM pacTBop 2. OGOCHOBAHHE PAacYETHOrO BAPHAHTA ABAPHH.

crexyromue rabapuTel: BoicoTa — 8 M, JiimBa — 30 M, mEpHHa
10 M. CpoboaHsIi 06HEM NOMEWCHHA COCTARIAET Vey = 0,8 - 8 xf» HocxonsKy B oMeMeHEH He 06paMalOTCA rOpIOYHE Ia3bl,

x 30 - 10 = 1920 M°. B TIOMEIUEHNH pACTIONOKEH CMECHTEIE,[Pos ROBOCIUIAMCHAIONHECA XENKOCTH C TEMIEPATYpOl BCIIBII-
NpeACTARIMIOMMI cOGOH IMIMEIPHIECKYIO EMKOCTh O BCTpo-fa HE Gonee 28 °C, a TakKke BemecTsa H MaTEPHANIbI, CTIOCOG-
EHHBIM IIHEKOOOPaIHbIM YCTPOHCTBOM PABHOMEPHOTO IepeMe-JibiC BIPHBATECI H TOPETh IPH B3AHMONCHCTBHH C BOJIOH, KH-
DIMBAHHA NOPOINKOOOpAa3HBIX KOMIOHEHTOB HANWTKa, 3arpy-jRiOPOAOM BO3AyXa HIIH APYT ¢ APYTOM, AaHHOE IIOMCIICHHC HE
KAEMEIX 4EpE3 PAcMOMOKEHHOE CBEPXY BXOOHOE OTBEPCTHE.PTHOCHTCA K KATEIODHH A.

EauHOBpeMeHHAS 3arpy3Ka JHCIEPCHOTO MAarepHala B CMECH- B coorsercreun ¢ n. 5.2 [1} caeayer paccMoTpeTh BO3-
Telb COCTARIAET Mgy = m = 300 xr. OCHOBHBIM KOMIIOHCHTOM{MOIBOCTS OTHECCHAA JaHHOIO MOMEIIeHHA Kk xateropua b. [To-
nopomkooGpasHoi cMecH ABisAeTca caxap (bonee 95 % (Macc.), Ky B IOMEIICHHH 00pamaloTcs TONBKO TOPIOYHE IIBUIH,
KOTOPEI NPEACTABISECT HanGOBIIYIO HOXAPOB3PHIBOONACHOCTE. MM MPOBEPKH BO3MOXHOCTH OTHECEHHA NAHHOIO MOMEINEHHS
IloAroToRNeHHad B CMECHTENE IOPOLIKOOGpa3HAR CMECH NOJa-k:KATErOpHH b CllefyeT paccMOTpETE aBapHIO, COTPOBOIKIAIO-
eTes B ammapaThl GacoBKH, Te NPOU3BOAATCA No3KpoRanke (ofnyiocs obpazoBandeM 00/aka roploveH UMM, H TIPOH3BECTH
30 r) cyxoro HaOHTKa B NOMHITHICHOBHIE YNAKOBKH. 3HaTH-Bacuer HIGKITOYHOrO JABJICHHS B3pHIBA.

TEIbHOE KOJIMYECTBO NbUeofpasHoro Matepuana B CMECHTENE H ABapHiiHA® CHTYaIHA, KOTOPAax CONPOBOXKIAETCS HAH-
yactai MbUleyOOpka B IIOMEIICHHH MO3BOJAET NPH OGOCHOBA- AM BRIODOCOM ropiodero MarepHana B 00BeM MoMelne-
HHH pacyeTHOro BapHaHTa aBapHK NpcHEOpEYb NBUIEOTIONE-Rug cps3aHA C pasrepMETH3ALHEEH CMECHTENd, Kak €MKOCTH,
HHAMH Ha 10Ty, CTCHaxX ¥ IpYTHX MOBEPXHOCTAX. oAcpkameli Haubonbnee KOMHYECTBO TOPIOMET0 MaTepHana.

KpaTHueckHii pa3mep TacTHH B3pRIBOOIACHOH B3BECH Ca-
§0il IR o = 200 MioM.
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[Iponecc pasTepPMETH3AIME MOXET OBITh CBA33H CO B3PHIBOMINEHHR LO3BOJSET NpeHeGpeds NMBUIEOTNONEHHSMH HA MOy
3

B3BECH B CMECHTENE: B MPOLECCE NEPEMENTHBAHHA B OOLEM@BTEHAX H APYIHX IOBEPXHOCTIX (M1,; = (). PasMemenne MemKxor
CMECHTEIIS CO3JACTCH BIPHBOONACHAA CMECH TOPIOHETO MOPOINIPORIBONETCA BPYIHYIO CKNACKEMM paGoTHEKaME. Maxcn-
Ka C BO3AYXOM, 3)KHTaHHE KOTOPOH BO3MOXAO PaspsioM CTAgANLHAS REICOTA ITOTHEMA MEIIKA HE MPEBBINAET 2 M.
THYECKOTO IEKTPHYIECTBA MM MOCTOPOHHHM METANNHYCCKHM 1.2. EnHHCTBEHHBIM B3pLIBOIIOXAPOOMACHAIM BEIECTBOM
NpeMETOM, MONABITAM B ANNapaT NPH 3arpy3Ke HCXOJHLNE NOMEINEHHH ABIACTCA MYKa: MENKOAMCIEPCHEIH MPOXYKT
KOMIIOHEHTOB; 3aTMpaHHe [IPHMECHOTO MATepHalla MeXTy IHAgpasMep uacTan Menee 100 mxm). Temnora cropamms H, =
KOM # KOPIIYCOM CMECHTENA IPHEOIT K €r0 pasorpesy A0 TeMp. 1,8 - 107 ik - k. Kprrraaeckuii pasmep 1 BIDBIBO-
Nepatyp, AOCTATOYHBIX [UIA 3aKHTAHHA IUICBO3/IYIIHOH CMECHacHO} B3BECH MYTHOH MHUTH d” = 250 MKM. 1

HBUIH B 00 MECHTEIIs BEI3EIBA B B 0014 .
B3pris B 00BEME C BRI3EIBACT €€ BLIOpOC B 0014, (3. Chefcrns, HEOOXo0 e 11 ompenese CTexo-

€M [OMEIIEHHS W BTOPHIHEIA B3phIB. OTHECEHHE MOMEIICHR A9CCKOH KORTICHTPAIHH MYYHOH IbUTH yx
K KaTeropHH b 3aBHCHT OT BEJHYHHBI PACIETHOrO H30OLITOTHOTE © Per B BOJyxXe 1pd
OPMANEHEIX  YCIOBAAX (atMoctepHoe nasnenme 1013 xIla,

JABICHHS B3PEIBA, -
3. PacyeT H3GHITOUHOTO HaBNeHuA B3psiBa AP mponssof neparypa 20 °C), MOryT 3a7aBaThCs OJIFHM H3 TPEX CrIoCoGoB:
gates no gopmyie (A.4) [1], rae koohdATHEHT ydacThs LU 1) mpaMEIM yKasaHHEM BEHUHREL Per = 0,25 KT - M
BO B3PEIBe Z paccUmMTHIBacTCA 1o dopmyre (A.16) [1] (mna d” ¢ 2) yxasaHHEM CBeNieHHUH 0 GpYTTO-hOPMyIIe XMMEGECKOTO
<200 MM F =10 % = 0,1) u coctasnser: ABA BCINECTBA, Hampemep, B BHAE CyHpOxNa. B Takom
_ _ _ PacvdeT per OPOH3BOAETCA Ha OCHOBE XHMEYECKOTO
Z=05-F=05-0,1=0,05. MBHCERS. ORACHONIS RAATOrG, SooCrDa oy 1 e

Orciona nomyyaem: BYIOIAX IPOAYKTOB B3aumozmedicteag (COz, HO 1 Ny) —
apo M H R Z 1 300165907 101005 o 0 gopuyne
Von-CpTy K, 1920-12:1010-300-3 E per=0,0087 - (12.Y + B+ 16 - K + 14 - A)/Y + B/4 —K/2).

Ipr mamm -
4. PacueTHOe H3GHITOUHOE JABNEHAE BIPHiBA NIpepRlmac  bo DOMHATHH B 6pyTTo-gopMyne BemecTsa APYTHEX

5 kI1a, cleIOBATENBHO, NOMEIIEHHE (ACOBKH NAKETOB C CYXHE: OMOB, HanmpuMep S, P, Al, u 1. 1., B pacuere JOMKHH yqu-

PacTBOPHMEIM HAIATKOM OTHOCHTCA K KaTeropuH b. PIBATLCA JIOMIONHATENERAE IPOAYKTH OKHCICHAT: 503, P;0s,

H 10 1,0 H 1. X

uMe, -

Ipumep " 3) pe3ymbTaTaMH IKCHEPHMEHTATEHOIO H3IMEPEHHS YOBUIH
1. VcxonHble AaHHBIE. JCCH KACHOpona Amg B KaMepe, T1e IPOH3BEIcHO BEDKHIAHHE
1.1. Cknanckoe noMemieHHEe MYKOMOJIBHOI'O KOMGHH POGHOM MaCcCHl HCCIIEAYeMOro BEmeEcTsa Amy B atMocdepe

JUId XpaHEeHHS MYKH B MC]IIKaX mo 50 xr. CBoGoaueli 005e ACNOpOAa (HallpHMED, B YCTAHOBKE JUM OUPENEICHAS TeILIOTHI
noMemeREs Veg= 1000 a’. Exxecmennas mevieybopxa B TIOM OpaHHS Bcuzecma no FOCT 21261-91).
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B 2T0M CIy4ae pacyer Per HPOA3BOIHATCA 110 dopMmyne
Per = (Amx /Amo) - Mo,

rae Mo — Macca KHCIoposia B 1 M® BO3LYXa; JOMYyCKaeTcs IMpH-
mEMaTh Mo = 0,24 kr - M.
2. O60ocHOBAaHHE pPacIeTHOIO BapHAHTA aBADHH.
TMockonbKy B MOMEICHAR He 06painalorcs mplo:me razel,
JIETKOBOCILTAMEHAIOIMECS XHIKOCTH C TEMIEPATypPOH BOIEII-
kv "ge 6onee 28 °C, a Takxe BEINECTBA H MaTCPHANBL crtocoﬁ-
HbI¢ B3PHIBATHCA H TOPETE OPH B3aEMOJICHCTBHH ¢ BOJOH, KH-
CHIOPOAOM BO3MyXa HIH IPYr ¢ APYTOM, RaHHOC HOMEIICHHE
He OTHOCHTCA K KaTETOPHE A. :
B cootsercrHd ¢ m. 5.2 [1] creayer paccMOTPETH 1103-_’
MOJKHOCTE OTHECEHHS JAHHOIO MOMEIEHMA K KaTeropu b. Io-
CKONBKY B HeM 00palaroTcs TOJNBKO TOPIOMHE MBLIH, A PH;
BEPKH BO3MOXHOCTH OTHECEHAA JAHHOTO NOMCINCHHA K Kate
pur B cnexyeT paccMOTpeTh aBapHio, COMPOBOXAAIO °
opasoparueM 00/aka ropioucH NEUM, ¥ NPOA3BCCTH pac
aBJICHHS B3pHBA.
H36m°£;;§ax cn'ryaunls: ¢ obpasoBaHHEM HBUICBO3XYIIHO:
o61aka MOXET OBITH CBA3aHA C DA3PhIBOM Taphl (OMHO
H3 MEMKOB C MYKOii), B pesyJabTare KOTOpOTo €ro COIep
(g = 50 KT), NOCTyNad B IOMEMCHHE C MAaKCHMAaJBHO BO3MO
Hoii BhicoTH (H = 2 M), ofpasyer B3PHIBOONACHYIO B?:g(‘,
C ompeneneHHLIM 3aNacoM HANEXHOCTH NPHMEM 06BeM o
3ylomerocs TP 3TOM MbUIEBO3IYIIHOI0 obnaka paBHEIM
My KOHYCA, HMEIOIIEro BHICOTY Hu pafmyc OCHOBaH::c-m
pausdi H. B aroM ciydae 061¢M aBapUHHOTO obnaxa

3
V,,=(1/3)-H-1:-}f=(1/3)-2-3,14-22=s,4u.
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3. Kosdpouunenr ygactus neuma 8o B3pbIBE Z PACCUHUTEI-
Baerca o gopmyne (A.16) [1] 1 cocrasnzer:

Z=05-F=0,5-1=0p5.
4. Pacuetnyro Maccy B3pemenHO# B 06beMe MOMeMICHHS
IR m (KT), 00pasoBaBlielica B pe3yIbTATE aBapHtHOM CHTya-
IUHE, oIpeAenoT o GopMyie (A.17) [1]:

i {.'nm.ﬁ-maﬂ
m=nin .
pcr'Vas/Z

. Hockonsky me; + mys = 0 + 50 = 50 kr; per - Vil
=0,25 - 8,4/0,5 = 4,2 xr, cnenyer npansTL M = 4,2 kr.

Jns HazexHOro BEMOHEHHs pacdera AP uenecooGpasxo
OOBICHHTE PUIHICCKHIT CMBICI HCTONB30BAHHOMN 3716Ch dopmy-
mu (A.17) [1]. Ha6rrrounoe nasneuse BO3J[yxa B MOMEINECHHUH
TIPH IOPEHHA BIBECH OOBACHAETCS TEILIOBBIICICHHEM PEAKLAR

¥
 OKHCICHMA JHCIEPCHOO IOpIOYEro KHCAOPOAOM BO3Ryxa. Ilo-

3TOMY B OKOHYATEBFHOM PacteTe NABICHHS B3DHIBA IPACYTCT-
ByeT ofmas Macca cropesieii MBUIEBO3YITHOM 06JIaKe MBUTH
P W TEIIOTBOPHAS XapaKTepHCTHKA BBITOPAHHS €MHUHHIHOID
KomEecTsa IbUTH Hy. TTOHSTHO, YTO Macea /1 He MoseT TPEBEI-
Et}:n"ti. 00myI0 Maccy MLUTH B 3TOM 061aKe (my; + mg), KOTOpAs

SAUHCAHA B BEPXHEH CTPOKCE POPMYITBI (A.17) [1]). Ho macca m
MOXET GHTE MeHbIIE (/1 + ma). Ilocnemuee mpomcxomut
n CIHy9dc TOPEHHA NBUICBO3AYIIHLIX 061aKoB, 06GOraleHHBIX
TOPIOYEM, KOTAa 7T TIOIHOTO BHITOPAHHS NBUIA B TAKOM OGJIaKe
HE XBATacT KHCIOpoAa Bo3ayxa. [nd nmomobHbx «6orarsmxy

CMecelf Macca BRITOpalowel NeutH Gyner OrpaHHY€Ha coIepxa-

MEeM KHCTIOPOJA B 00lIaKe, a OTOMY He J0MDKHA IPEBOCXOHTE

Per * Vas, IPEACTABNEHHYIO B HIXKHEH cTpoKe $hopMy-
(A.17) [1]. No6asuM, uTo mompaska (1/Z) x ykazanHoii Be-

49



naumEe ofycionnena cnemadukoi pacdera AP, Kyna macca
cropepmedi IbUTH GAKTHIECKH BXOTHT B BHJIE KOMILIEKCA 11 - Z.
5. Onpenenenne H30HTOIHOO JIABICHHS B3PHIBA AP nipo-
m3somETcs 1o gopmyne (A.4) [1]:
m-H_ F-Z 42-18-10"-101,3-0,5
Ve 0y Cp - To- K, 1000-1,2-1010-300-3
6. PacueTHOe W3OLITOYHOE AABIEHHC B3DHIBA HC NPCBB

maer 5 klla, CHEJOBAaTENBHO, PaCCMATPHBAEMOE NOMCINEHUE
MYKOMONBHOrO KOMOHBATa /Ui XPaHCHHS MyKH HE OTHOCHTCA

=3,51xl]a.

AP =

K Kareropur B # ero cremyeT OTHOCHTH K KaTerOpHH B1-B4§-

B 3ABHCHMOCTH OT YOXApHOH HArpy3KH, Haxosmedcs B 3TO
NOMCINCHEH.

5.5. [lomemenug ¢ TOPIOTHEME XKRIKOCTHMHA

Tlpr onpeneicHEH KaTCrOPHH NOMEIEHHH B HHXKEP
JEHHBIX [PEMEPAX YUHTEIBAIOTCH CICAYIOMHKE [TOIOKCHHIA [1]:

- B KayecTBe pacgeTHoro BhibGHpacTCs Haubosee HeOnar
UpHSTHLI BAPHAHT ABAPHW, NPH KOTOPOM ydaCTBYET anidpaig
HMEFOMEHA HAROONBIIYIO OXAPHYIO Harpy3Ky (1. AlLL B[]

- pnomazhk TOXKAPHOH HAIPy3KH onpeneiercd ¢ yHaeTo
ocobeROCTEH TEXHONOTHE, MO WICHIANBI0 NOXapHOK Harpy3
x¥ MOHEMAeTCs Tomags moeepxnocTr sepkana [JK B annapa
Te, WIOMAA paznuBa [DK w3 annapara, OrpaHHICHHAs 60
KaMB, NOANOHAMH, NUOMaAb, 3aHAMaeMas OOOpYHOBaHHE
CHMBHBIME €MKOCTAMH H T. II.

Hpumep 11

1lex pasaeneHAs, KOMIIPECCHH BO3J(YX2 W KOMIPECCHH
AYKTOR PasAEHCHASA BO3IYXa. MawmmsHoe oTAeneHde. B mome
HAH HAXOJATCH TOpIOVME BemecTsa (TYpOMHHBIC, MHIAYCTPH
HEle W APYTHE Macha ¢ TeMepaTypod BCILIIKH BLIIE 61 ©
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ROTOpHC 00pamaloTcs B HERTPOGEKHBIX H MOPIIHEBHIX KOM-
Knpewopaxo - Kommgectso Macna B xoMmpeccope cocrapiisier 15 kr.
MHIECTBO KoMIlpeccopoB 5. Temmeparypa Harpesa macen
B KOMIIPECCOPaX MEHEE TEMIIEPATYP HX BCITHILEK.
- OnpezenrM Kateropuio noMelesHs ais cny4as, KOraa xo-
BESCCTBO MACHA B KDKAOM H3 KOMIIPECCOPOB COCTaRmger 15 xr
a npyr;x NOXapHas Harpy3Ka OTCYTCTBYET.
COOTBETCTBHH ¢ 0. b.2 [1] moxapnas 1 -
HSCTCA H3 COOTHOLICHHA i Py onpee

>

& : Q = ZG:' ' Qn':. »
i=)
rae G; — KONHYECTBO i-T0 MATEPHANA [OXKAPHOH Harpy3KH, Kr;
g— HH3MIAA TEIUIOTA CrOpaHus i-T0 MaTepHana [OXApHOH Ha-
1pysxe, MIx - k',
Husmas remnora c_rlopanml g TypOMHHOTO Macnma co-
crasnser 41,87 MJIx - k. [loxapHas Harpy3ka 6yzert papHa:
Q=15-41,87=628 MJTx.

~ Cornacao TEXHOJIOTHYECKHM YCTOBHAM ILIOLIAdb paiMe-

IRCHAN THOXAPHOH HArpy3kH cocTaBnger 6-8 M°. B coorsercr-

BEH C I B.2_ 1] LI?Jmnmaxm TIOWanE Pa3MEIEHAS HOXKapHO#H
Wpyskd 5= 10 M°. YaensHast moxapHas Harpy3ka COCTABHT:

_Q 628

=62,8 M2
s 10 Mibe - ac™
B cootrercream ¢ tabn. B.1 [1] mo
c P . b. MEIICHHA ¢ HaHHOi
YACALHOH ITOXapHOH HArpy3KoH MOryT GBITH OTHECEHEI K xar:
repan B4 (g < 180 MJ]x - M_Z) [IPH YCJIOBHH, 4YTO CHOCO6
€€ PasMEIICHAA YROBJIETBOPAET HEOOXOAMMBIM TpeGOBAHHSM

| H3NOXCHHBIM B NpHiIoxeHdd b [1].
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Jina noxapHo# HarpyskH, cocrosmedi m3 JIBXK u IX,
PacCTOAHUS MEXIY YYACTKAMH PA3IHBA II0XKApPHOH HATrpYy3KH

JOJDKHH ORITH 60JIbIIe MpeAenbHEIX.

B nmoMemmesdH MAHHMANBHOE PACCTOSHHE OT IOBEPXHO-
CTH IOXKAPHOM HArpy3KkH 10 HExkHEro nosca depM H coctaBns-
et okojio 9 M. [1ps 3Tex ycinosrax (H < 11 M) mpeaenasHoe pac-
CTOSIHHE Iy NOTHKHO YAOBJIETBOPATh HEPABEHCTBY

Inp226-Humsupp H=9 Ml 2 17 M.

HOCKOJILK)( JAHHOC YCIOBHE IAd MAIIHHHOI'C OTACHCHHA

He BAIIOJHIAETCS (PACcCTOsHuA MeXIy arperatamMu He Golnee 6 M),
TO MOMEMEHHe MAMTHAAOrO OTAENCHHA cornacao tabn. B.1 [1]

OTHOCHTCH K Kateropa B3.

Ilpumep 12

OnpeeTuM KaTeropHIo NOMEMERH U IPYTorae ciaydas,
KOT/Ia KOJIMYECTBO MACNa B OAHOM H3 KOMIIPECCOPOB (HMEIOMEM

HaubonpInee XOMAIecTBO Macia) cocranngeT 1200 kr.
B cootsercrenn ¢ 0. B.2 [1] noxapuas Harpyska OyzeT pasHa:

0 =1200 - 41,87 = 50244 M]Ix.

CornacHO TEXHONOTHYECKHM YCAOBHIM nnom;m pasme-
. B cooT-

percTBid ¢ 0. 5.2 (1]} npuAuMaem mnowane pasMeImesnd Imo-
xapHoH Rarpysku S = 30 M’. VieneHas ToXapHad Harpy3Ka

IEHHs NOXAapHO# Harpysku Gyger coctaemsTe 30

COCTABHT.
0 50244 H
=€ 0% 6748 MIbk - M2
875" 30

B cootBerctBrm ¢ Tabm. b. 1 [1] nomemenus ¢ naHHOH

yAENGHOH NMO0XKapHOH Harpy3koOi MOryT ObITE OTHECCHBI K KaTe-
ropun B2 npe ycnopuH, 4TOo crocod €€ pasMENIEHMs YAOBJE-

TBOPAET HeOOXOAMMEIM TpeGOBAaHHAM, U3NOKEHHBIM B MPHIO-

xerud b [1].
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B nammoM nomemenwum mmRHMaTEHOE paccrosaae H

OT HOBEPXHOCTH HOXAPHOH HArpysKu CTaBJIA
A0 MOKPEITHS CO
0Kxo0N0 6,5 M. Kp i

Onpenesam, Brmosmsercs m yCIoBHE
02064.g- I
ocne moactanoBku wnenerELX 3HA4YCHHH NMONyuHM:
0,64 -g- B =0,64-2200 - 6,52 = 59488 M]Dx.

Tax xax Q = 50244 MJTx u ycnoeHe () > 59488 Mk me
BHIIOIHACTCS, TO NOMEWEHAE MAITHHHOTO OTACNEeHHS COTNIacro

1260 B.1 [1] orHocuTea KaTeropuu B2,
Ipumep 13

- ?llmenemm KaTETOPHIO NOMEWEHHSA, IPHBEAEHHOTO B TIPH-
Mcpe 11, ans mpyroro cmydas, Koria KoMM4ecTBo Macna B of-

HOM H3 KOMIIPeccopoB (HMeromeM Haubo €CTBO
JIbIOCE KOJIHY
Macya) cocrannser 1200 kr.

B coomeerctemu ¢ 1. 5.2 [1] noxapas Harpyska Oyner papna:
©=1200- 41,87 = 50244 MIx.
Cornacno TexHOMOrIYECKHM
T YCOBHAM ILNOIAXNE pazMe-
HICHHA NOXAPHOH HArPY3KH cocTasnser 26 M2 B coomefcrasann

¢ 0. B.2 [1] npannmaem mnomans Pa3MEINEHHA nOXapHOH Ha-
IpysxH S =26 M’. Viemsuas 1IOXApHAsA HArpy3Ka COCTABHT:

5

_ 2_50244 5,
S % =1932,5 Mx - M2,

B coome'rcmvnn ¢ tabn. b.1 [1] nomemeuns ¢ JaHHOH
YACHBHOM MOXapHOE HArpy3Kkol MOIyT ObITh OTHECEHEI K KaTe-
ropun B2 npn ycnosuu, uro cnocob ee pa3MelueHHs yxomsne-

TBOPAET HeoOXOMMMbIM TpeGoBaHHAM
wesmm B [1]. » H3JIOXEHHBIM B NPHAO-
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B 1aHHOM IOMEIIEHHH MHHHUMAJBHOE pPacCTOSHAC H
OT [OBEPXHOCTH HOXKAPHOH HATPY3KH A0 HOKPLITHA COCTABIIAET

OKONO 9 M.
OnpenennM, BHIIONHAETCA JIH yCIOBHE

0>064-g-H.
Tlocie NONCTAHOBKY THCICHHBIX 3HAYCHUH MOy HM:
0,64 - g - FF=0,64 2200 - 9 = 114048 MJTx.

Tax kak Q = 50244 M]x 1 yciaoBxe QO > 114048 M]x He
BLINOJIHAETCHA, TO COLNAcHO taba. B.1 [1] noMemenne MamluH-
HOTO OTJeNeHHAS OTHOCHTCA K KaTeropHu B2.

IIpumep 14

OnpenenuM KareropHio TOTO e TOMCIICHHA {npEMeEp
13) ana cnydad, KOr/a KoJIH9eCTBO Macia B OJHOM H3 KOM-
npeccopoB (HMEIOMEM HauGoTplIee KOIHIECTBO Macja) co-
ctasnsaer 7000 kr.

B coorsercTsi ¢ I b.2 [1] noxkapHad Harpy3Kka OyzeT paBHa:
0 =7000 - 41,87 = 293090 M.

CorfacHo TEXHOMOTHYECKHM YCIOBHAM rmoma.ub pazMe-
IEHHA MOXAPHOH HArpy3KH COCTABILACT 130 m*. B cootserct-
Buu ¢ . 5.2 [1] IIpPIHHMElBM IIOMIAAs Pa3MELIEHHS NOXKapHOH
Harpysku S = 130 M2, Y aenpHas N0XapHasd Harpy3Ka COCTaBHT-

O 293090

£ 5" 130

B coorsercTBuH ¢ Tabn. B.1 [1] nomemicHHe MAITHHHO

~2254.5 Mk - M~

OTAENeHHs ¢ AaHHOH yAeIBHOH [OMAPHOH HArPy3KOH OTHOCHT

cs K kateropun Bl.
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5.6. IloMemenns ¢ TBEPALIMH rOPIOYAMH BENIECTBAMH
: H MaTepHAJIAMH

Ipumep 15

Cxunanckoe 3manme. [lpencrapnsger coboil MHOrOCTELIAXK-
_m.lﬁ CKIaj, B KOTODOM IIPEAYCMOTPEHO XpaHeHHe HA METALIH-
WOCKHX CTe/UIaKaX HETOPIOYMX MATepHANOB B KAPTOHHBIX KO-
poﬁxax B xaxaoM B3 JeCSITH PAAOB CTeUIaKel HMeeTca JecaTh
‘#PYCOB, IMECTHAANATE OTCEKOB, B KOTOPBIX XPAHATCH MO TPH
KApTOHHEIX KOpoOKkH BecoM | xr kawpmag. Bepxussa ormerka
XpaseHHA KapTOHHOH Taphl Ha CTeJUlaxaX COCTaBIfgeT 5 M,
a Bucara HIDKHETO IMofAca A0 OTMETKH mona 7,2 M. JimiHa cren-
__mal cocrapyizeT 48 M, mApHERa 1,2 M, paccTosIHHE MeXAOy
_panava cre/maxei — 2,8 M.

CornacHo HCXOAHBIM JAHHBIM IUTOWIAAE Pa3MeIeHus 1mo-
RAPHOH HATPY3KH B KAXIOM PALY COCTABIAET 57,6 M

OnpepenuM nosHOe KONMHYECTBO TIOPKYEro MaTepHana
(XapToH) B KKIOM ALy CTEJUIAKEEH:

10 spycoB * 16 orcekoB x 3 xopobku x 1 kr = 480 kr.,

" Hazmas Telmora CrOpaHds ANd KapTOHAd COCTaBIAET

13 4 MJIx - xr . [loxxaprast Harpyska 6y/aeT paBHa:

& Q=480 - 13,4 = 6432 MIx.
- .YJ.'[CI[BHaJI TIO’KapHas Harpy3Ka COCTABHT!

Q 6432
= = = —ll . -2
S_57,6_ 1,7 M - M ~.

. - OTO 3HAYEHHE YAEJLHOH MOXAPHOH HArPY3KH COOTBETCT-
_nye'r Kxareropad B4. Onua!co IOMAAL PAsMEICHHS MOXKAPHOH
BATPY3KH mpeBbmuact 10 m>. TToaromy K xareropus B4 mamnoe
.nouemelme He oTHOcHTCH. B coorsercTBmH ¢ Tabn. b.1 [1] nmo-
ﬁemengg_cxnancxoro 3laHHA OTHOCHTCA K KaTeropus B3.
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Ipumep 16

[pou3BoncTBeHEAA TaGopatoprs. B noMemenH naboparo-
PHH HAXOJSTCS: UIKad) BEIMDKHOH XMMHUCCKHH, CTON /UL MHKPO-
ANAATHYECKAX BEcOB, JBa cryna. B naboparopad MOXHO BHI-
JIeSATh OME YHaCTOK IUIoMmANbio 10 M°, Ha KOTOPOM pacnone-
XeHbl CTONX H [Ba CTYNa, H3rOTOBICHHBIC M3 fiepeBa. OOmad
Macca JpeBECHHB! Ha 9TOM YJaCTKe COCTABIISET OKONO 47 kr.

Husmas Tennora CropaHHEs Ui JAPeBECHHBI COCTABIACT
13,8 MJ[x - k. Tloxapuas sarpy3ka 6yner pasHa:

0 =13,8 - 47 = 648,6 M]Ix.

[nomiagb pasMeeHMs OXApHOH Harpysk COCTaBIACT
2.5 M>. B coorsercrsad c 1. b.2 [1] npusaMaem niomans pas-
MEIIeHHs NoXKapHoi Harpy3ka S = 10 M2, VienpHas noxapsas
HArpy3Ka COCTaBHT:

_Q_6486 e
g S - 1 0 6459 MIDK

B cootsercteiy ¢ Tabn. B.1 [1] noMemmenne npoH3BoACT-
BeHROH J1abopaTopHH ¢ JAHHOH yAenbHOH MOXapHOH Harpy3ko#
OTHOCHTCS K Kareropns B4.

TTockoabKy B OMENICHHH JIaGOparopsy HET APYTHX yH4a-
CTKOB C HOXAapHOH Harpy3Kko#, TO COINacHoO tabn. B.1 m n. B.2
[1]} npoBepxa HOMEIMECHHA NpOH3BOACTBEHHOMH NabopaTopuH HA
MPHHANNEXHOCTE K KaTeropuu B3 He npousBoTCs.

Ipumep 17

[Momernenne rapaxa. OCHOBHYIO TOXKAPRYIO HAIPY3Ky aB-
TOMOGH/I COCTABIAET pE3HHA, TONUIHBO, CMA30UHBIC Macha,
ACKYCCTBEHHbIE TOIHMEPHBIC MAaTEPHAIIBL Cpennee 3HaYCHHE
KOMMUECTRA ITHX MATepHalioB A IPy30B0ro apromobunsa cue-
Ayiomee: pe3nHa — 118,4 kr, im3enbHoe TOMIHBO — 120 xr, cMa-
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304HEIe Macna — 18 kr, neHomonmmypeTan — 4 Kr, DOME3THICH —
1,8 ¥, momuuopsRERN — 2,6 KT, KapTOH — 2,5 XT, HCKYCCTBEH-
Ha#l koxa — 9 xr. O6mas Macca roplognx Marepuanos 2763 kT.
Kaxk nokasano BhImIe B npEMepe 5, A1 [U3€NEHOrO TOLIABA
AP =0, 1. e. nIOMeIIECHNE He OTHOCHTCH K kareropad A wm B.
Hysmas Tensiora cropalns cocTaBAseT: CMAlOUHOE MACHO —
41,87 MJIx - k', pesema — 33,52 MITx - k1™, mmsensHoe ToN-
ampo — 43,59 MJTx - kr, neHononuyperan — 24,3 MJIx - xr,
i_lénimnen - 47,14 MIIx - xr’!, DONHXJIOPBHHHI —
fl§,3l Mk - k), KapToH — 13,4 MJIx - k', HCKYCCTBCHHAS
xon - 17,76 MITx - kr . [loxapras narpyska 6yzaer pasHa:
9=18-41,87+1184-33,52+120-43,59+4-243 + 1,8 x
x47,14+2,5-13,4+9-17,76 + 2,6 - 14,31 = 10365,8 M]lx.
MunaMansEOE paccTosHEe H OT MOBepXHOCTH MOXapHOH
HAarpy3Kd RO NOKPEITHA cocrarngeT 6 M. Ilnomam paiMemenns

nOXApHOH Harpysku S = 10 M”. YVaensaas NOXApHAd Harpy3ka
COCTABHT:

L g= Q103658
S 10

"B cootserctemn ¢ tabn. B2 [1] momemennre ¢ sammoif
yAensHOH HOXAapHO#H Harpy3koi OTHOCHTCH K KaTeropuu B3.
OnpezennM, BHIIONHSETCS TH yeIoBHe 1. B.2 1]

0>064-¢- I
[locne NoACTAHOBKH YHCACHERIX 2HAYCHH IOy IHM:
0,64-g- K= 0,64 - 1400 - 62 = 32256 MJIx.

Tag xax Q = 10365,8 MIIx u ycnosre Q > 32256 M]x
HE BBIIOJHAETCH, IOMCINCHHE rapayka OTHOCHTCH K KaTeropun B3.

=1036,6 - MOx - M2
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5.7. llomMenmienHs ¢ TOPIOTHMH ra3aMH,
JIETKOBOCILIAM CHNIOMHMHECH KHAKOCTAMM,
TOPIYHMH XHAKOCTIMH, NLUISMH, TBEPALIMA
BeIEeCTBAMH H MATEPHANIAMH

Hpumep 18
1. Mcxonnele naHHbIE.
1.1. Ilomemenne MaNAPHO-CAATOYHOIO IIeXa TPaKTopocHo-
POYHOrO Kopuyca. B noMelieHdH nexa IPOH3BOAHMTCA OKpAllli-
BaH¥e H CYIKa OKpAlleHHBIX TPAaKTOpOB Ha JBYX KOHBEHEDHBIX
JIHHESX. B CyIIHIBHBIX KaMepaX B KAYecTBe TOILIMBA MCIOJB3Y-
eTcs Npapoaseli ra3. VI3ORITOK Kpackd H3 OKpacOYHBIX KaMep
CMEIBACTCA BOJAOH B KOary/smROHHLIHM bacceifH, M3 KOTOPOTO
HOCJIE OTAENEHHS OT BOAKE Kpacka yaausgerca o TpybompoBoay
33 OpeAensl NOMEIICHA A JATLHCHINCH € YTHIHIANKH.
1.2. HcoonksyeMele BEIMECTBA H MaTEPHANBL:
- DPHPOAHBLIH ra3 MeTaH (cofepxanne 99,2 % (06.);
- rpysr I'®-0119, FOCT 23343-78;
- smams MJI-152, TOCT 18099-78;
- comseerT, [OCT 10214-78 unu FOCT 1928-79 (naunbo-
Jiee ONMAacHWH KOMIOHEHT B COCTaBe pPacTBOPHTEICH I'DYHTa H
IMan).
1.3. du3nxo-XxAMHAYECKHE CBOMCTBA BEIECTB M MaTepHa-
nos [2].
Mongpaaa Macca, Kr - KMOTb ;
- metana My, =16,04;

- comseerma M, =113.2.

Pacuernas TeMneparypa fp, °C:
- B IOMEIennH 1, = 39 [3];
- B CYIIATLHOM kamepe f, = 80.
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InotrOCTS MHAKOCTH, KT - M
- CONbBERTa pe = 850.

IltoTROCTS ra3sos & mapos, xr - M~
M

22,413-(1+0,00367-1.)
- CombBeRTa g o =4,4182 (p,); Pk =3,9043.

ITapumantroe napnenme HaCBIMEHHKIX 1T
B -
patype 39 °C [2], x[a: po" Tpd ewtie

- COJIbBEATA lgPH,CuH“ =6,2276 —

- MeTana pgy, C =
4

=0,6260;

152933
226,679 +1_°

PH‘CUH" =3,0.

HurencusHOCT: Henmaperus mpu 39°C, xr- M2 . ¢ l;
- combbenta We=10"- /1132 -30=3,1919. 195,
1.4. TTosxapoonacrsie cpoiicTaa [2].
Temmeparypa sensmuxu, °C:
- CONbBEHTA £y = 21,
Heoxmmit kormeRTpammonmei pocTpan
JeN pacH
mnamenw (HKTIP), % (06.): e P o
- MeTaHa Chgp, cH, = 5,28;
- COMBBCHTA Chxrrp, c.H, = L0.
CrexsoMerprueckas KOHUEHTpanHsi, % (06.):
-Metana C, oy =9,36;
- comsenTa Cop oy =1,80 (Cerc)-
L.5. Pasmepr noMemenmii
o mpoer H 0apaMeTphl TeXHOAOTHIECKO-
1.5.1. O6ume pasmeps: uexa: £ = 264,7m,5=30,54 M, H=

= 15,75 M. O6sem NOMCINeHHs ¥V, = ] _
=127322,0 M2, n = 264,7 - 30,54 - 15,75 =
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1.5.2. TInomans OKpacogHOro HpojieTa CO BCTPOCHHBIMH
nomemermsava Ha omverke 0,00; Fogy = 264,7 - 30,54 = 8083,94 M.
1.5.3. [noman BCTPOSHHEIX HOMEMEHHMN!
- TamMByp (0¢b B/1) Fipep = 1,75 - 3,49 = 6,11 M%;
-TICY (o0t K-K/1) Fagep = 1,97 - 6,61 = 13,02 %
- riomerniers (ot JU3-P/1) Faper = 82,76 - 6,55 = 542,08 M';
- nomemennst (oca Y-X1) Fapep = 50,04 - 6,55=1327,76 M
- CyMMapHa# ILI0L{a]b BCTPOCHHBIX IIOMEICHHAH:
+ F porp + Faperp + Fapcp = 6,11 13,02+ 542,08 +

+327,76 = 888,97 .
1.5.4. Tlnomah oKpaco4HOro mponera {e3 BCTPOCHHEIX

Foorp= Flperp

NOMEMEHHH:
Fon = Foom — Faorp = 8083,94 — 888,97 = 7194,97 »".

1.5.5. Q6beM OKpacOYHOIO MpPONETA € ILI0INAibIo Fon B

neicoToit H:
Vooa= 7194,97 - 15,75 = 113320,78 M.

1.5.6. OOBEMEI BCTPOCHHBIX OMEIICHHH HA OTMETKE 6,500:
- BerTKaMepa (oT™. 6,500, ock B/1, xoHCONB):

Viserp = 1,95 - 27,05 « 9,25 = 487,91 M,
- BeTkaMepa (oT™. 6,500, ocu X/X1, KOHCONB):
Vi = 5,47 - 23,99 - 9,25 = 1213,83 M
- BerTKamepa (oT™. 6,500, ocH WUR2-K/2):
Vinerp = 23,92 - 7,27 - 9,25 - 13,02 - 9,25 = 1488,12 M
- periTkaMepa (oT™. 6,500, ock P/1-Y):
Vaserp = 5,43 - 6,55 - 9,25 = 328,99 M

- BeHTKamepa (0T™. 6,500, ocn [1/2-Y, KOHCOMB):
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Vsaep=0,72 - 27,0 - 9,25 = 179,82 m’;
, - CYMMapHEI 06beM BCTPOSHHBIX TOMETICHHIT:
“Visaap=Vigop + Vasern + Vaserp + Vagerp + Vs perp = 3698,67 M.
1.5.7. O6wemM okpacouHoro nponera 6e3 o6pemMa V1-5 serp!
Vi = Voan— Vispcp = 113320,78 — 3698,67 = 109622,11 .

. 1.5.8. ObbeMBl Hax BCTPOEHHEIMH MOM
030, CICHASIMH Ha OT-
- BeHTKaMepsl (oT™. 12,030, ocr JI/3-M/1):

Vimo = 10,5 6,55 - 3,72 = 255,84 v’;
- momemenns (ot™. 6,500, oca M/1-M/3):
Vapep = 6,5 - 6,55 - 925 = 393 .82 M°;
- BeaTKamepsl (oM. 12,030, ocu M/3-H/1):
Vinep = 5,08 - 6,55 - 3,72 = 123,78 M°,;
- moMemennas (oM. 7,800, ocr ®-X):
Vepep=23,1-6,55-7,95-5,82-2,72-2,82 = 1158,23 M°;
- Tam6yp (oT™. 3,74, ock B/1):
Vsmep=1,75-3,49 - 2,26 = 13,80 M°;
- IICY (oM. 3,040, ocr K-K/1):
Vonep = 1,97 - 6,61 - 2,96 = 38,54 »°;
- 0bmmii 06beM HAZ BCTPOCHEBIMH MOMEINCHUIME:
Vicsmp=Viomp* Vi * Vigep + Vo Vioep + Veny = 198401 2
1.5.9. O6mem 6accetina koarymsimm Ha otMerke —2,500 1 0,00
(L=80,5M,S5=3,60+ 6,40 M, H=2,10 + 2,20 m);
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Ve =1(1,90 - 6,40 +2,40 - 5,00 + 1,40 - 4,00 + 6,40 - 3,10+ 66,4 x
x 2,60 +2,0-2,50)-2,20+ 76,20 - 1,00 - 2,10 = 659,95 M.

1.5.10. O6nem noMeDieHUs OKPAcO4HOro ydJacTKa Mandp-
HO-CIATOYHOI'0 1€Xa:
Va=Vi+ Visgnep + Vo= 109622,11 + 1984,01 + 659,95 =
= 112266,07 »’.

1.5.11. CroGoaHbId 065eM NMOMeELIEHAI OKpPacOIHOro y4a-
CTK4 MAJSIPHO-CJIATOYHOTO 1eXa:
Vo= 0,8 - V= 0,8 - 112266,07 = 89812,86 m* ~89813 »e’.

1.5.12. TonumHa cnos JAKOKPACOYHBIX MATCPHANOB:

- rpyut ®JI-03 8, = 15 MxMm;

- amanb MJI-152 &, = 20 MKM.

1.5.13. Pacxo/J1 TaKOKpacOYHbIX Ma'repuaﬂon

- rpynt ®JI-03K Grgn = 3,971 M MKM ;

-amanp MJI-152 G,=4,2r1- M MKM |

1.5.14. Coaepxasue roproYHx pac'raopmeneii B JIAKOKpa-
COYMEIX MaTepHanax:

- rpyut ®JI-03K @r g, = 67 % (Macc.);

- amans MJI-152 ¢, = 78 % (macc.).

1.5.15. Pacxox pacTBOpHTENS HA €OWHHUIY INOMANH OK-
paliMBaeMBIX IIOBEPXHOCTEA TPAKTOPOB:

- cosibBeHT {TpyHT OJI-03K) Gogn = 2,66 1 - M- MM

- conbpent (3Mans MJI-152) G, = 3,276 T - M - MKM .

1.5.16. T1poH3B0AATENLHOCTD KOHBelepa HO MO/ Ha-
HeCeHH JIAKOKPaCOYHBIX MAaTEPHaNIOB!

- MUHHA OKpAallMBAaHHS TPAKTOPOB B CEPHAHOM HCHOJIHE-
HHH:

= 4073 0% 0 =679 v =0,1131 M- ¢

62

r—

- JIHHHAS OKPAlUMBAHHA TPAaKTOPOB B IKCIIOPTHOM HCIION-
HCREH:
n=101,8 v -9 = 1,70 M* - Mur ' = 0,0283 M* - ¢
1.5.17. TlpoussomaTenmsHocTs KoHBelepa mo Macce pac-
TBOPHTCNS, COAEPXKAIErocs B HAHECEHHBIX IJIAKOKPACOMHBIX
MaTepRaIax:
- HaseceHde rpyHTa ®JI-03K (conpBent), oxpammsaHue
TPaKTOPOB B IKCTIOPTHOM HCIIONMHEHHH:
Pogn=101,8-15-2,66-10°=4,0618 xr - v = 0,001128 kr - ¢,
- HaHeceHHe sMamd MJI-152 (conpBeHT), oKpamHBaHHe
TPaKTOPOB B IKCIIOPTHOM HCIIONHEHHH:
np>=101,8-20-3,276 - 10° = 6,6699 xr - 4~ = 0,001853 kr - ¢}
- Hanccegme svanH MJI-152 (coneBedT), okpaimHBanue
TPaKTOpPOB B CEPHIHOM HCIIONHEHHR:

Mo =407,3-20-3276 - 107 = 26,6863 kr - u™' =0,007413 kT ¢

2. OGocHOBaHHE pacyeTHHIX BADHAHTOB ABAPHH.

2.1. Pasrepmernzaimus TpyOonpoBoxa, HOARAOIIETO NpH-
PORHKIH ra3 B TEIUIOT€HEPATOPH, NP pafoTaromem KoHBeitepe.

2.1.1. Pacxoa MeraHa B MOABOAAILEM TPYGOIpoBOAE NpH
appnenus Py = 178,4 klla:

Gen —7141(1' q *0198441(1‘ .

2.1.2. Macca raza Mey, » TOCTYTIAIOMETO U3 TPYGOIPOBO-

noB juaMeTpom dr= 0,219 M 1 obme# ammoit yyactkor TpyGompo-
BoROB L= 1152 M, cornacto nni. A.1.2 B) 1 A. 2.4 {1] cocrasuT:

0,219?
mcy, =0,19844 .300 + 0,01 - 3,14 - 178,4 - 2—— B - 1152 x

x 0,626 = 107,97 kr.




2.1.3. Macca pacTBOpHTEIA, ACHAPSIOMErocs ¢ OKpalleH-
HEIX H3JEHi, opH paboTaiomeM KOHBeHepe 3a BpeMms aBapHi-
no#t curyanue Ty = 3600 ¢ = 1 4 [1] ¢ yuerom xoapduumenta
A30BITKA TAKOKPACOIHBIX MaTepHaioB Ky =2 COCTABHT:
- JIAHAS OKPAIIHBaHHA TPAKTOPOB B CEPHAHOM HCIIONHE-
HAH, OKpamuBanAe sManeio MJI-152:
My =2 My - Ta=2-26,6863 - 1 = 53,3726 kr;
- IMRMA OKPAUIMBAHHA TPaKTOPOB B 3KCIOPTHOM HCIION-
HeHHH, rpyHToBatue rpyiroM OJI-03K:
M=2 Npgn- Ta=2-4,0618 - 1 =8,1236 xr;
- MUHHSA OKPAIUMBAHHMA TPAaKTOPOB B 3KCIOPTHOM HCION-
HEeHMH, OKpauluBagHe smainbio MJI-152:
Myp=2 npy- Ta=2-6,6699-1=133398 xr.
2.1.4. Macca pacTBOpHTeNA Mps (Kr), HCHApAOMErocs ¢o
cBOGOIHON NOBEPXHOCTH Gaccefina Koarynanny Fex = 226,84 M
32 BpeMA apapuitOH caTyammn T, = 3600 c [1], cocrapaT:
mps = We - Fox - Ta=3,1919 - 107 - 226,84 - 3600 = 26,0658 kr.

2.2. PasrepMeTH3alysi KpacKOHArHeTaTeIbHOro Gaka OpH

paboratoineM koHBeHEpE.
2.2.1. Macca pacTBOpHTeNS, MOCTYNAOIMETO B NOMEINE-

HH€ [PH aBAPUHHOK CHTYalMH U3 KPaCKOHarHETaTe/IbHOIO baxa
Vex = 60 1= 0,06 M> H TpyBOIpPOBOOB IHAMETPOM doxo = doxa =
= 0,04 M 1 pHHEO#H (Lexo + Lexn) = 312 M, COCTABHT:
mex =Ky -1ty - Ta T [Vec + 0,785 - (dzﬁm « Lot d§m~ Len)] - @ %

X pE 4. = 2-0,007413 300 +[0,06 +0,785 - (0,04°- 156 +

+0,04%- 156)] - 0,78 - 850 = 304,04 xr.

2.22. Tnomane ucnaperna F,e (M) ¢ NOBEPXHOCTA pas-
mEpneiica w3 6axa u 1pybonposona smam MJI-152 Gyner pasna:
_ mg 100 _ 304,04-1000

=458,6 ",
9.-P% o 0,78-850 "

2.2.3. Macca pacTBOPHTEIIR Myes (KT), ACIAPSIOLIETOC CO
cobonoli nopepxHOCTH bacceiiHA KOAryISIMHH U ¢ NOBEPXHO-
¢ pasmaBmieiics sMams MJI-152 u3 xpackonarHeTaTeNnsHOrO
Gaxa, 6yner parna:

Mhoee = M5 + We - Fyox - Ta= 26,0658 +3,1919 - 107 - 458,6 x
) x 3600 = 78,7628 «r.

¢ .2.2.4. Macca pacTBOpHTENSA mMp, (KT), HCNAPAIOMETO-
CA ¢ OKpaeHHBIX H3AC/IHHA npH pafoTarlmeM KOHBe#epe
(n. 2.1.3), cocraByT:

Mg = My + M, + Moy = 53,3726 + 8,1236 + 13,3398 = 74,836 xr.

e 2.2.5. Macca 1apoB pacTBODHTEIA My, (KT), HOCTYNHBIAs
B obBeM noMemenna NpH aBapHiiAOH cATYanuH, 6yaeT paBHa:

Py = Mpss + mpx = 78,7628 + 74,836 = 153,5988 xr.

2.3. PasrepMernsanus KpackoHarverareibHoro Oaka, oc-
TAROBKA KOHBEHepa.
2i:t. 0 231, Macca pacTBOpHTENS Mpss (KT), HCOAPSEOINETOCA €O
cpoboznoli nopepxHocTA GacceiiHa H ¢ NOBEPXHOCTH PaiIHBINeH-
cs smama MJI-152 u3 kpackonarmetarennHoro Gaka (1. 2.2.3).

2.3.2. [lnomanr OKpamiHBacMbIX NOBEPXHOCTEH, HaXOmA-
IEXCA HA TEXHOJOTHYECKAX JHHAAX OKPACKH TPAKTOPOB B IKC-
MOPTEOM H CEPHHHOM HCHONHEHWH, H Macca PacTBOPHTEI,
COJICpXADIETOCH B TAKOKPAaCOYHBIX MATEPHANIAX, HAHECEHHEIX
B8 3TH NOBEPXHOCTH, COCTABAT:

- yJacTok HaHecenns rpynTta @OJI-03K, nuHua oxpamnea-
HHS TPAKTOPOB B 3KCIIOPTHOM HCIIOTHEHHH:
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Fro=260 M
Mo = Ky - Gpgun * Fro - 8r=2-2,66- 107 - 260 - 15 =20,7480 kr;,
- yaacrok cymkn rpyata @JI-03K, naang oKpanmMBaHHA
TPAKTOPOB B 3KCIHOPTHOM HCIIONHEHHH:
Fre=227,5M;
My = Gpg * Frc - 8:= 2,66 - 107 -227,5 - 15 =9,0772 xr;

- yuactok HaHecenud sMamu MJI-152, nuaua oxpammuba-
H#sl TPAKTOPOB B IKCIOPTHOM HCIOHEHHHK:

Foo=3055 M%
Mo =Ku G+ Fro» 8,=2-3,276 - 107 - 305,5 - 20 =40,0327 xr;

- y4acTOK cymk# >Mamd MJI-152, THHHA OKpamABaHHA
TPaKTOPOB B 3KCIOPTHOM HMCIIONHEHHA:

Fy = 500,5 M%;
Moy = Gy - Facy - 8, = 3,276 - 107 - 500,5 - 20 = 32,7928 kr;

- yyacTok HaHeceHHs sMamd MJI-152, nauHs okpaumBa-
HHS TPAKTOPOB B CEpHIHOM HCIIOJHCHHH:

Fooc =533 M5
Moo =K G Fooe - 8, =2 3,276 - 107 - 533 - 20 = 69,8443 k;

- ydactok cymkH smama MJI-152, nmunna okpammBanms
TPAKTOPOB B CEPHAHOM HCIIONHEHHAH:

Fice = 1092 M%;
Mace = Gy - Facg - 8= 3,276 - 107 - 1092 - 20 = 71,5478 kr.

2.4. PasrepMetH3anus TpyOonmpoBoJa, NOAAIOLICTO TpH-
pOJHBI ra3 B TEILIOTEHEPATOPEI, OCTAHOBKA KOHBEHEPA.
2.4.1. Macca rasa mcy, , OCTYTIAIOIIETO H3 TpyOonposo-

ma (o. 2.1.2).
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24.2. Macca pacTBOPHTENs, UCTIAPSIOMETOC ¢ OKDALEH-
HEIX NIOBEPXHOCTEH A CO cBoboauol nosepxuocte (nm. 2.3.2 u
21.4).

3. Pacuer u3bbTouROro naBneHHs B3psBa AP i pas-
JEYHEX BAPHAHTOB aBapHAHBIX CHTYAlldi IPOBOAUTCH COIJAC-
HO $opmyrne (A.1) [1].

3.1. PasrepmerHsauus Tpy6ompoBoOna, [ONAIGMIETO NpH-
POJHBIH T'a3 B TEILIOrEHEPaTOPEL, IpH paboTaromeM KoHaeiiepe:

AP:(Pmax_Po)'lOO_ mCH4.Z" ”ipﬁ'Zn +
Vcn 'Kﬂ pCH4 -CCT,CH4 ng c 'CCT,C

St my vmy)-2, | 799-100 [107,97-05
X 89813-3 | 0,626-9,36

-, 26,0658-0.3 , (53,3726 +8,1236 +13,3398)-0,3] _
4,4182-1,8 3,9043-1,8 -

= 0,2965 - (9,2135 + 0,9833 + 3,1946) = 3,97 xI]a.
PacuetHOE M30BITOUHOE NaBlIeHHE B3pHIBA HE NPEBHILIAET
5 xlla, crefoBateTbHO, NPH AHHOM BapHaHTE aBapHiHOH cH-

TYaiHH ‘' HOMEIIEHRE MAIIPHO-CAATOYHOTO 1eXa He OTHOCHTCS
K KaTeropes A wia b.

"~ 3.2. PasrepMeTH3alus KpacKOHATHeTaTeNLHOro Haka npu
paboTalomeM KonBeiiepe:

=(Pmax_P0)'Zn . 100 _l:mpﬁbﬁ + mpl( J

Vcn 'Ku Cc'r,c pig c pzo c

_799-03-100 [78,7628 74,836 _
. 89813-3-1,8 | 4,4182  3,9043
=0,04942 - (17,8269 + 19,1676) = 1,83 kITa.
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PacuyeTHoe ®W30BITOYHOE JABNEHHE B3DHIBA HE NPEBBIIIACT
5 klla, cnefoBarenbHO, IpH JaHHOM BapHaHTe ABADHHHOH CH-
TyalHH IIOMEIICHAC MAIIpHO-CAATOYHOTO LEXa HE OTHOCHTCA

K KaTeropdd A win b.
3.3. Pasrepmermsanus KpacKOHArHETATENLHOTO 0axa, oc-

TAHOBKA Konneaepa

(Prax —Po)-Za 100 [ s

V, K, Ccr,c ng °C

AP =

80°C
Pe

_799-0,3-100 78,7628
T 89813.3-1,8 | 4,4182

(20 7480+ 9,077 + 40,0327 + 32,7928 + 69,8443 + 71, 5478)] _
3,9043

=0,04942 - (17,8269 + 62,5062) = 3,97 Ila.
PacgeTHOe H3OBLITOYHOE JABJICHAE B3PHBA HE NPCBLINACT

5 kl[la, creoBaTeNnbHO, IPH AAHHOM BapHaHTE aBAPHHHOH CH-
TyallHH [OMEINEHHE MaJsIPHO-CAATOMHOTO HEXa He OTHOCHTCH

X KaTeropus A wix b.
3.4. PasrepMern3auns TpyGompoBoja, NOAAIOMEro IPH-
POAHEI ra3 B TEAJIOTEHEPATOPEL, OCTAHOBKA KOHBCHEPA:

(m F My A+ Mgy + Moy + M +mm)]

pp = Pua = R)100 | Mty L, m:,s‘Zn .
Ves - K, pCH4 ’ CCT,CH4 pig <. Cc:r,c

(m F g+ Mg, + Moy + Mg + M) Zy |
pYC  Cone
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_799-100 [107,97- 0,5 . 26,0658-0,3 .

o " 89813-3 [0,626-9,36 4418218
3;(20,7430 +9,0772 +40,0327 +32,7928 + 69,8443 + 71,5478)-0,3] _
3,.9043-1,8 -

- =0,2965-(9,2135+ 0,9833 +10,4177) = 6,11 ITa.

. - Pacuersoe mIOKTOUHOE NaBeHHE BIpEIBa NpeBhmaeT 5 klla,
CRGROBATENLHO, IPH JAHHOM BApHAHTE aBAPHHHOH CHTyaUMH 1O-
MEICHAE MAMIPHO-CIIATOYHOTO 11€Xa OTHOCHTCA K KATErOpHH A.

- Ilpumep 19
1. Hcxommsie nanaEe.

~ 1.1: Ilomemen®e oT/E/ICHAS KOHCEPBALHA H YIIAKOBKH CTaH-
K0B. B NOMEmMEHAA ITPOA3BOMMTCA 063 XKUPHBAHHE TIOBEPXHOCTEH
CTAHKOB B BOJHOM pacTBope TpHHATpHiidocdaTa ¢ CHHTaHONIOM
AC-10, obessmpuBaHMe OTHENBHBIX JeTancii CTaHKOB YaifT-
CIHPHTOM H 00paboTKA NOBEPXHOCTEH CTAHKOB (IPOMACIHBAHHC)
nmqmpuamm MacyioM M-50. Pasamepr: nomernennd L x § x H =
='54,0 x 12,0 x 12,7 m. Obnem nomemenus V, = 8229,6 »’.
CooGomusiii 065em momemenns Vg = 0,8 - 8229,6 6583,7 M’ =
% 6584 . Mnomam: moMemenns F = 648 M2, Obe3xuprBanAe
CTRHXOB pacTBOpoM TpuHaTpuiibocdata (m; = 20,7 kr) ¢ cun-
TalibaoM JIC-10 (m2 = 2,36 xT) ocymecTBiseTCS B BaHHE pasMe-
pobt Ly x §1 x Hy= 1,5 x 1,0 x 1,0 M (Fy = 1,5 M%), Otnensase

 RCTANE CTAHKOB 0GE3XHPHBAIOTCA B BRITSDKHOM MIKady paime-

pok L3 x S x Hy = 1,2 x 0,8 x 2,85 M (Fy = 0,96 M%) yaiit-
CARPHTOM, KOTODHH XpaHHTCd B mKady B EMKOCTH 00BEMOM
Va5 3 n=0,003 M (cyTounas Hopma). O6paboTka moBepxHO-
cTeilf CTanKoB MPOH3BOHTCH B BAHHE C MHIYCTPHATHHEIM MAC-
nou H-50 pasmepom L3 x S3 x H3 = 1,15 x 0,9 x 0,72 M (F3 =
= 1,035 o, V5 = 0,7452 w") upu Temneparype ¢ = 140 °C. Macca
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HHIycTpHaTbHOro Macna ¥i-50 B Banue mr3 = 538 kr. Panom ¢ san-
HOM ;1% IIPOMACIIABAHKSA CTAHKOB PACTIONIOKEHO MECTO Ul yoa-
KOBKH CTaHKOB pasmepoM Ly x Sg = 6,0 x 4,0 m (Fq = 24,0 M),
HA KOTOPOM HaXOIHTCs yIaKkoBouHas GyMara Maccoi my = 24 Kr
H OOIMHBOYHEBIE JOCKH Maccod ms = 1650 kr.
1.2. Tpunatpmiidpochar — Heropiouee BemecTBO. bpyTTo-
¢dopmyna yaiit-crmputa CigsHyip. MomapHas macca yaidr-
crapaTa M = 1473 KT - xMoib . KOHCTARTHI ypaBReHus AHTyaHa
JuiA yaiT-cnpura: A = 7,13623; B=22°18,3; C, =273,15. Temmepa- 22183
TYpa BCTIBIIKH YaHT-CIHPATA fyn > 33 °C, mn{mpmnom Macna m
H-50 toy = 200 °C, cuuragona JIC-10 tyy, = 247 °C. [InomHoCTE xcm‘!’-
KOCTH IIpH Temmieparype ¢ = 25 °C: yaHT-coHpHTa py = 790 K1 - M, Py =0,87 xI1a.
paaycTpuansHoro Macna HM-50 py = 903 xr - M, cuRTaHOMNA 3. HaTeacHBHOCTS Henaperns W yaliT-CIHpHTa COCTABHT:
-3 " =
IC-10 py = 980 ¥r - M ; Tennom(;:?r;mpaﬂns_yaml -capHTa Hy W=10°.1,0-/1473 L 0.87=1,056- 105 xr - a2 - &L
= = Mk -kt =4,397 -1 -KI' , HHAYCTPHAIBHOIO
O~ 5000 - ' 6. Macca napos yaiit-cupuTa m, MOCTYNHBIIHX B NOMe-
menwe, 6yner pasra:

macsia M-50 mo dopmyne Bacca OF = 50460 — 8,545-py = 50460 —
m=1,056 - 1073 -3600= 0,114 xr.

3. O6veM Vx ® mwiomans pasnusa F, NOCTYDHBIIETO
B NIOMEMICHHAE NIPH PaCYETHOH aBapHH yailT-CIHPHTA COTNACHO
o A.1.2. [1] cocrapsr:
Va=Va=0,003 =3 ;
Fo=10-3=3M
4. Onpepensem napnenue P, HACHINEHHBIX OapoB yaiir-
CUHPHTA OpH PACYETHOH Temmepartype £, = 35 °C:

lgP, =7,13623 — = —0,062537,

— 8,545 - 903 = 42744 xJx - x| = 42,744 MJIK - KT, ynaKoBod-
Ho# 6ymarm QF = 13,272 M]JTx - KI' |, IpeBecHHbl OGIIHBOYHEIX

nocok QF = 20,853 MIx - xr .
2. ObocHOBaH¥WE PacuCTHOIO BApKAHTa aBapHH.
Ipu onpeaeneHuH H3GHITOYHOrO AABJICHHA B3phiBA B Ka-
YeCTBE PACUETHOrC BapHAHTA ABAPHH IIPHHEMAETCH pasrepme-
TH3AHA EMKOCTH C yaiT-CIHPHTOM. 3a pacuyeTHYIO TeMIepary--
Py MpHHUMAETCs MAKCHMATbHAA a0COMOTHAA TeMIIEpaTypa BO3-
Jyxa B JaHHOM paiiore (r. Bosnorma) cormacno [3) £, = 35 °C..

[noTHoCT, mapoB yaHT-cnHpHTa nIpu fp= 35 °C pg =

= 147,3 =5,8240 kr - M. JJHTEIBHOCTD HCNa-
22,413-(1+0,00367-35)

penus mo m. A.1.2 ¢} [1] T=3600 c.

: 7. 3bHTounoe nasnenne B3peBa AP COrNacHo dopMmye
(22) INNocobms cocrasu:

7
AP=2g31 . 105, QLI4:4397-107 _ 0

. 6584
_ 8. PacdeTHOe H3GHITOYHOE JNaBIEHHC B3pHIBA He MpeBbI-
" et 5 klfa. [omemenue oTaenenus KOHCEPBAaLHH U YIIAKOBKH
! GTAHKOB HE OTHOCHTCA K KaTeropu A uma b. Cornacro 1. B.2 1
" ™80a. B.1 [1] npoBeneM npoBepKy DpHHALIEKHOCTH NOMeNe-
: Wla X KaTeropasM B1-B4.

A 9. B cootsercrerH ¢ a. B.2 [1] onpegemam MOXKApHYIO Ha-
Ipy3Ky O H YACTLHYIO IOXapHYIO HATPY3KY g:

Gz =m3 =538 xr, G4 = my =24 xr, G5 = ms = 1650 KT
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Q=538 42,744 + 24 - 13,272 + 1650 - 20,583 = 57277 M]lx;
S=F;+ Fy=1,035 + 24,0 = 25,035 Mm%,
_g_s5nn

5 5 T 25.035

10. YneneHas noxapHas Harpys«ka npessimaet 2200 Mk - M2
[ToMemeHHe OTAETEHHA KOHCEPBALHA H YIIAKOBKH CTAHKOB CO-
rnacHo Tabu. b.1 [1] otHocHTea k xaTeropun Bl.

=2288 MJTx - M.

ITpumep 20

1. Ucxonasle paHHbIE.

1.1. IloMelneHHe TEPBHYHBIX M BTOPHYHBIX CMECHTENEH,
HacocoB M (EIETPOB. B 3TOM NOMEIMEHHH OCYIMECTBIACTCH
NMPUTOTOBJIEHHE CMECH [ [PONMHTKA THAPOH3OIANHOHHBIX
MaTepPHaNOB ¥ IPOH3BOMMTCA €€ N10a9a HACOCaMH B IIPONATOY-
HbIe BaHHBI IPOH3BOACTBEHHBIX THHAH, HAXOMALIHECH B APYTOM
noMemeHnu. B kagecTBe KOMIIOHEHTOB CMECH HCHOMB3YIOTCH
outym BHK 45/190, nonmunponuicH W HANOJIHHTENb (TAINBK).
Bcero B moMellleHHH HaXomMTcs 8 cMmecHTelei: 6 cMmecHTeneit
obvemom ¥V, = 10 M KaXXIbli{, H3 KOTOPEIX KaXKJble Ba 3aIoil-
HEHEI OHTYMOM, a OfIWH ITYCTOH; 2 cMecHTens obbeMoM V= 15 M
Kaxneni. Bee cmecuTenu 0o0oIpeBaloTeA AUaTepMHYECKAM Mac-

aoM (amnorepM-1), nogaBacMbIM H3 ITOMEIIEHHS KOTEJIBHOM H

amerommM TeMneparypy ¢ = 210 °C. Temneparypa 6uTymMa B
cMecH B cMecHTemax f = 190 °C. CMmecek cocToHT H3 OHTYM2
BHK 45/190 — 8 1, normnponunena - 1 1, Tameka — 1 1. [ToyM-
[POIHNEH [OAeTCs B €AMHHYHOH Tape B BHIE rpaHyll Macco
m = 250 kr. B 1 T rpaHynupOBaHHOIO MOJHIPOMMIICHA CONEP-
¥utcd a0 0,3 xr neui. [[oMHOPONMIEH 3arpy}kKaercs U3 Taphl
B OyHkep cMecHTena obveMoM V, = 1 v, Komugectso TIOJIHIIPO-
muleHa B Oynxepe m = 400 kT, ¢lefoBaTeNbHO, IBUIH B 3TOM
OyHKepe B rpaHyisTe conepxmtes mz = 0,12 kr.
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IHonAnponuineH H €ro CONOJHMEPE B NPOLECCe Mepepa-
60TKE NpH ero HarpesaHWM BhINE TeMoepatyprl { = 150 °C Mo-
IYT BHICIATE B BO3AYX JIETy9He HPOAYKTHI TEPMOOKHCIHTEND-
HOMl JECTPYKOHH, COAEPKANTAE OPraBHIecKHe KHCIOTH, Kapho-
HHNLHLIC COEMHEHH, OKCHI yraepoza. [Ips atom Ha 1 T chIpbs
Beensgerca 1,7 kr ra3oo0pa3sHRX NPOLYKTOB (B mepecdeTre Ha
YKCYCHYIO KHCIOTY).

PasMepn nomemeras L x Sx H =24 x 36 x 12 M. O6sem
noMemernns V, = 10368 m>. CBoGonusii 06beM NOMELICHHS
Va=0,8 - 10368 = 8294,4 »’. [Tnowmaze nomemerss F = 864 M>.

Ipon3BOARTEABHOCTH HACOCA ¢ KHATEPMMIECKAM MACTIOM
(amnorepM-1) m =170 M> - a1 = 0,0472 ° - ¢ = 71,5 kr - ¢\
Beero 8 cHcTeMe MUPKYNAlMH AHATEPMHYECKONO Macia Haxo-
maTcd my = 15 T Macna. MakcEManmsHad JUTHAA NOABOAAIIMX H
OTBOASAIIHX TPYOOIPOBOAOR ¢ THATEPMHIECKEM MACIIOM MEXKIY
PYHHBIMM 33IBHXKKAMH H CMECHTEIAMHA L= 19 M, muameTp d) =
=150 MM = 0,15 m. [Tpou3BONHTEIRHOCTD HACOCA, TTOAAIOLIETO
CMECH B IPOIHTOUHYIO BaHuy, n,= 10 M -9 ' = 0,00278 M - ¢ ' =
=278 xr - ¢! (mo 6UTYMy C TOAMTIpOIHNEHOM 2,5 Kr - € 1), a
OTBOAZINETO CMECh B CMECHTE]H H3 BaHH 13 = 5 M - 4| =
=0,00139 M - ¢! = 1,39 kr - ¢! (o GaTy™MY € MOJHITPOMHACHOM
1,25 xr - ¢'). Makchmasnbaas JIAHA DTOZBOAAIIEX H OTBOSIINX
Tpy0OnpoBoAcB CO CMECBI) MEXAY PYIHBIMH 3aBHKKAMH H
cMecHTeNsME Ly = 15 M, nuametp da = 150 MM = 0,15 M. TIpous-
BOAHTENLHOCTD HACOCA, NNepeKaTHBalomero GHTYM H3 pesepBya-
Pa, PacnoNoXEHHOTO B JPYTOM NOMEILECHHHE, B CMECHTEIH, 4 =
=250 - 9'=0,007 M - ¢'= 7 xr - ¢\, MakcaManprag fymHa
DOMBOAAINErO TPyOOmpOBOAa MEXIY PYIHOH 3aABHXKKOH H CMe-
careneM L3 = 20 M, npametp di = 150 MM = 0,15 M.

ITo maHHbIM TEXHONOTHYECKOTO periaMeHTa ¢ 1 T rpamy-
JHPOBAHHOIO MONHMIPONHIEHA IPH 3arpy3ke B CMCCHTEND B HO-
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memenne nocrynaer 30 r (0,03 kr) conepxameiica B rpanysre
mun. Texymas pnaxsas nkbieybopka NPOH3BOIHTCH HE PEXE
1 pasa B cueHy, renepanbEas Baxnad nwuieybopka He pexe
1 pasza B Mecsn. [IpomsBomATenEHOCTD MO NEepepabaTHBaEMOMY
NoJMIponANeny ns = 1,65 1 - q !, Jome Bamenmomeiics B 00b-
€M IIOMEIIEHNd LR, ocejalomel Ha TPYAHOJOCTYIIHAIX H JOC-
TYIHRX Jid YOOPKH HOBEPXHOCTHX, COOTBETCTBEHHO P = 0,2 B
B2=0,8.

1.2. Tambk — Heropiogee BemecTBo. TeMuepaTypa BCITEIN-
k@ 6aryma BHK 45/190 £, = 212 °C, annorepma-1 ty, = 214 °C.
ITnoTHOCTS XHAKOCTH GHTYMA Py = 1000 KT - M, amiorepMa-1 py =
=1514 xr - M”. Tewiota cropares 6rTYMa TI0 opmyne bacca H =
= OF = 50460 — 8,545 - px= 41915 xf{x - x' = 41,92 MJbx - k),
amorepua-1 Hy = QF = 50460 — 8,545 - 1514 = 37523 xIlk - .7 . =
= 37,52 MJIx - ™, nomunpomanena H, = QF = 44000 x/Ix - 1=
=440 MJTx - 1.

2. ObocHOBaHHBE pacdeTHOTO BADHAHTA ABApHH.

Tlps onpezeneRAH H3OHITOUHOTO JaBNieHHs B3pLHIBA B Ka-
9YecTBE PacyeTHONO H3 ABYX BapDHAHTOB aBapHH NPHHHMAETCH
paabonee BEONArONPEATHEIN 110 HOCACACTBAAM B3pLIBA. 32 mep-
BLIH BAPHAHT aBapHH OpPHHHMAETCS pasrepMeTH3anHs OyHKepa
IIPH 3arpy3Ke NOJIMOIPODHAJICHA B CMECHTENh. 33 BTOPOH BapHaHT
IPHHHMACTCA pasrepMeTH3alAs TPYOOnpoBoa Ha yIacTKe MEXAY
CMECHTENEM H 3a/IBAXKOH NEpel HACOCOM, NEPEKAYHBAIOIIHM
CMeCh H3 BAHHH B CMECHTEG.

2.1. PasrepMernzanns 6yHkepa OpH 3arpy3ke IIONH-
OpPONHIIEHa B CMECHTeNb. PacyeT HPOBOAHM B COOTBETCT-
BHH ¢ mi. A.3.2-A3.6.
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2.1.1. UATEeHCMBHOCTS NMBUICOTIOKEHHH 715 B MOMEIICHEH
Op# 3arpyske B 6yHKepa cMecHTellel IONUIPONAICHE H3 Taphl
10 HCXOJHBIM RAHHBEIM COCTABUT:

ng= 0,03+ 1,65=0,0495 kr- 4.

2.1.2. Macca nuine M), sBeizenmometica B 06beM noMe-
meHnd 32 nepHof (30 maed = 720 4) MeXAy reHepalbHbIMH
meueybopxamu (B, = 0,2; a = 0), 6yaer pasna:

m; =0,0495-720-0,2=7,128 xr.

2.1.3. Macca meutd M,, Beifesromeiics B 06beM MOMe-
MeHAs 32 BpeMA (8 9) MeXIy TeKYIHMHA nsiteySopkamu (B, =
=0,8; a = 0), Gyner papHa:

my=0,0495-8-0,8=0,317 kr.

2.1.4. Macca OTIOXHBHICHCS B IOMEINEHHH MBLUIH K MO-
MEHTY aBapHl my (K = 1,0; K, = 0,7) 1 Macca B3BHXpuBmIeiica
IIRUTH My, (K, = 0,9) cocTaBar:

my = 6-17 (7,128 + 0,317) = 10,636 kr;

My, = 10,636 - 0,9 = 9,572 xr.
2.1.5. Macca IbUIH Mg, NOCTYHBIIEH B [TOMELICHHE B pe-
3yabTate aBapuiRON CHTyaluH, O6yner pasHa:
My =m3=0,12 kr.
2.1.6. Pacuernas Macca B3BEImMEHHOH B o6beMe nmomeme-
HAS UK m, ofpasoBabileficA B pe3yibTaTe aBapHHHON CHTYa-
UHH, COCTABUT;

m=9,572+0,12=9,692 kr.

2.2. PasrepmetHzauns Tpy0oNpoBOAa Ha Y4ACTKE MEXEY
CMECHTENEM H 3aiBHKKOH nepes HAacOCOM, TEPEKATHBAFOIIHM
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1.8 1 R R s

cMech H3 BaHHBHI B cMecHTeNb. Pacder OpOBOOHM B COOTBCTCT-

BHH ¢ 1. A.1.2 [1] 7 HCXOMHBIMHA JIAHHEIMH. ,
2.2.1. Macca Boimeameii u3 cMecurend (F, = 15 M) B

Tpy6onpoBoaa cMecH IipH paboTaloleM Hacoce Mqy Oyaer pas-
Ha (g = n3; T, =300 c):

m,, =[Va +q-T, +%-d§ -Lz)-px=(15 +0,00139 - 300 +

+ %:. . 0,152+ 15) - 1000 = 15682 kr.

2.2.2. Macca NONHIPONHIIEHA Mgy B MAcce Mgy COCTABHT,
IPH COOTHOMIEHHH O¥TyMa, NIOENPONHIICHA H Tambka 8:1:1:

1 1
= — Mg, = — - 15682 = 1568,2 kr.
T T
2.2.3. Macca neTydsx yriieBOJOPOAOB M, BHIIEILIIOIAXCS
NPH TEPMOOKAC/MTENBHOH JECTPYKUMHM H3 OJHIPOIHANCHA, BXO-
IMINEre B COCTAaB pasiMBiueiics cMecd (H3 1 T NOMHOPOIHAICHA
shinensercs 1,7 Kr ra3000pasHBIX IPOAYKTOB), OyAeT paBHAa:

m=0,0017 - mgp, = 0,0017 - 1568,2 =27 kr.

3. H36nTounoe AaBneAWe B3pmBa AP 11 ABYX pacyer-
HBIX BapHAHTOB aBapHH onpezeinseM no opmynam (22) u (43)
ITocobns.

3.1. U36uITouROE AaBNeHHE B3iphiBa AP NpH aBapHHHOH
CHTYalluH, CBA3aBHOH ¢ pasrepMermsanucii OyHkepa mpu 3a-
rPy2Ke MOIMIPONHICHA B CMECHTEIb, COCTABHT:
9,692-44,0

3

AP=47,18 - =242 xIla.

3.2. U36uiToqnoe RaBieHAe B3peIBA AP NpH aBapHHHOH
CHTyallHH, CBs3aHHOH ¢ pasrepMeTH3alHed TpyGompoBoaa
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HAa YYACTKC MCXKIY CMCCHTCICM H 3aIBHXKKOH oepea HaAaCOCOM,
NCPCKAYABAIOINAM CMECEH H3 BAHHE B CMECHTEIIL, COCTaBHT:

2,7-44,0-10°
8294 4

4. PacuerHoe U30BITOYHOE AaBIICHHE B3PBIBA JUIA KAXIOTO
A3 BAPHAHTOB aBapHH He npesbinaeT 5 klla. IloMemenne nep-
BHYHEIX H BTOPHYHEIX CMECHTellel, HACOCOB H (HIBTPOB
He OTHOCHTCA K Kareropad A wm b. Cornacro 1. b.2 1 Tabn. Bl
{1] npoBeneM mpoRepKy HPHHALIECKHOCTH MOMEIICHHA K KaTe-
ropasam B1-B4.

5. YuureBas, yTO B MOMEMICHHH HAXOAHTCH JOCTATOYHO
fonpmoe KOMHYECTBO MOPIOYHX BELIECTB, MPOBEIEM JUIA YIIPO-
MEEHA PACYET TOJNBKO MO OHTYyMy H CMecH, HaxoJAluxca B 4
cMeECHTeNAX 00BeMoM V= 10 M® kax st u B JBYX CMECHTEIIX
06eMOM ¥y = 15 M® KaskJipIi. Ilpu 3T0M KONMHYECTBO UHPKYJIH-
PYIOHIETO THATEPMHYIECKONO Macaa He IPHHAMAETCH BO BHHMA-
axe. Takxe i ynpolneHHs pacdeT [IPOBEAEM C HCIOIb30BaHH-
€M CIMHOH TEIUIOTEHI CrOpaHAs A1 BCeX KOMIIOHEHTOB H BelIeCTB

nio Gutymy, pasHoit OF = 41,92 M)k - k.
6. B cootBercteam c . B.2 [1] onpenensM noxapuyro na-
Ipy3Ky O H yZEILHYIO IOXAPHYIO HATPY3Ky g
G=4-10-1000+2-15-0,9 - 1000 = 67000 xr;
Q= 67000 - 41,92 = 2808640 M]Ix;

AP=22831-107. =0,4 xI1a.

S=F=864 M*
2808640 5
= ———=3251 MJIx - M-
& 864 M

7. VelbHas noxkapHas Harpy3ka npessmaet 2200 MJDx - M~
IfoMemense NEPBHYHBIX H BTOPHUHBIX CMECHTENCH, HaCOCOB W
¢$asTpoB cornacao Tabn.b.1 [1] otHocuTes K kareropun Bl.
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5.8. IIpaMeph! pacueToB KATErOpHi 3MAHHMK
IO B3PLIBONOXKAPHOH H NOXKAPHOH OITACHOCTH

5.8.1. 30anun xamezopuu A

Ipumep 21

1. Ucxoaneie nannwie. IIpou3BoACTBEHHOE MIECTHITAKHOE
3pande. O6mas IUIOMANs ToMemenwH 3xamms F = 9000 M.
B 3panHH HaxoAATCA NOMEMEHHS KaTeropuH A cyMMapHO#M
wiomanpio Fa = 400 Mm%,

2. OnpeencHAE KATETOPHHA 3AAHHMA,

CyMMapHas mIomaas NOMEIICHAH KAaTErOPDHH A COCTaB-
naeT 4,44 % u He npepnimacT 5 % naomann BeeX NOMEIMEHHH
3ganms, Ho Gonee 200 m°. Cornacro 1. 6.2 [1] 3naHRe OTHOCHT-
CAl K KaTErOpHH A.

Tpumep 22

1. Acxonrsle naHHule. [IpOH3BOACTBEHHOE TPEXITAKHOC
spanpe. O6Imas miomaAb NOMemenui 3nauus F = 20000 M’
B 3paEAA HaxoASTCA MOMEINEHHS KaTeropHH A cyMMapHOHR
wIomansio Fa = 2000 M. DTA noMemieHns 0GOPyAOBAHE YCTa-
HOBKAMH aBTOMAaTHYECKOTO N10XKapOTYIICHHS.

2. Oppenenenue KaTeropHHA 30aHHS.

Cymmapaas Iwiomans NOMemeHH# kateropud A, obopy-
JOBaHHBX YCTAaHOBKAMH AaBTOMATHYECKOIO IMOXKAPOTYIIEHHS,
coctasmaeT 10 % u He npeBrmmaet 25 % ANOMAAM BCEX MOME-
wmeHnH 3nanms, Ho Gonee 1000 M%. Cornacuo m. 6.2 [1] 3nanue
OTHOCHTCS K KaTeropHH A.

5.8.2. 30anun xamezopuu 5
Ipumep 23
1. Ucxonamie xaHHkBIE.

IIpou3BoACTBERHOE mEeCTHITAXHOE 3AaHue. O0masn mio-
maje MOMENIeHHH 31anrd F = 32000 M. Thiomams noMeieH i
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Kareropa A coctaBimsiet Fa= 150 MZ, KATErOpHHA B—F5=400M2,
CyMMapHasd KaTeroprit A 1 b - Fa g =550 M.

2. OnpeaeneHre KATETOPHH 3aHHUA.

CyMMmapHas minomans nMoMeneHEHiH KaTeropud A cocras-
nser 0,47 % u He mpeBrnaet 5 % IUIOMAAH BCEX MOMENICHHMH
amamas B 200 M°. Cornacro m. 6.2 [1] 3nam#e He oTHOCHTCA
K kareropu A. CyMmapHas mnnomaih DOMEMEHHH KaTeropHi
A B b cocrasnser 1,72 % u ge npesnmaer 5 % mwiomaana Beex
noMenenuii 3nanns, no Gonee 200 M2, CornacHo 1. 6.4 [1] 3xa-
HHEE OTHOCHTCA K KaTteropun b.

Hpumep 24

1. UexopHble AaHHBIS,

[NpousBoAcTBeHHOE ABYXITaXHOe 37anme. O6mas mio-
a1 TTOMEIEHuH 3Manua F = 15000 2. [Inomams moMemeri
Kareropum A cocrasisteT Fa = 800 A, kareropus b — Fi = 600 v,
cymmapHas kareropuii A u b — Fa 5 = 1400 m’. T[loMemenns
KaTeropuii A # b obopynoBannl ycTaHOBKaMH aBTOMAaTHYECKOTO
MIOKapOTYIICHHUA.

2. OmnpeAencHHE KATETOPHH 31aHHA.

CymMMapHas 1uiomans NoMemeHHi kareropud A, obopy-
JOBAHHEIX YCTAHOBKAMH ABTOMATHYECKOIO MNOXAPOTYINCHHS,
cocrasmaer 5,33 % u He npespnnaer 25 % nnoulagH BCEX HO-
memennil 3xauus ¥ 1000 M2, Cornaceo 1. 6.3 [1} 3naAme He
OTHOCHTCA K Kateroprd A, CymmapHas ILIOMANL MOMEMEHUK
Kareropuif A 1 b, obopyfoBaHHEIX yCTaHOBKaMH aBTOMATHYE-
CKOTO NOXapoTyHieHns, cocTasaeT 9,33 % H He npesrmmaer 25 %
IIOIATH BceX NMOMEMCHHE 3nanu, Ho 6onee 1000 M. Cornac-
Ho . 6.4 ¥ 6.5 [1] 3nasHe oTHOCKTCA K KareropuH b.
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3.8.3. 30anus kamezopuu B

Hpumep 25

1. Ucxonusle naHHEbIe,

ITpousBoncTBEHHOE BOCBMHITAXKHOE 3naHme. OO6masx
nomans NoMeleHnit 3nanus F = 40000 v, B 3nanun OTCYTCT-
BYIOT IIOMELIEHHS KaTeropuii A u B. Hnoma,m; NOMCINEHHH Ka-
Teropuit B1-B3 cocraBnsier Fz = 8000 M.

2. OnpeneneHue KaTeropHH 3IaHU.

CyMMapHasa miommans nomemendnii kateropuit B1-B3 co-
ctasnser 20 % mmomans Becex mMOMeHIeHMH 3AaHKA, 9TO Oojee
10 %. Cornacho n1. 6.6 [1] 3uafse OTHOCHTCA K KaTeropuu B.

Ipumep 26

1. UcxonHble nadHbC.

IIpoussoacTBeHHOE TpexaTaxHoe 3aanue. OOmas womae
nomermenui 3pamua F = 12000 M”. [Liowanp noMewmeH i Karero-
puil A #H b coctaBmseT F 5= 180 v, Kareropuit B1-B3 — Fg =
= 5000 a7, CymMMapHas Kareropiii A, b, Bl—B3 Fapp=5180M.

2. OnpeneneHHe KaTeropyuy 3aaHus.

Cymmapras nnomaas noMeneHu kareropuii A H B co-
cramter 1,5 /o IOy BCeX MOMEIICHHH 3JaHUs H He mpe-
semmaer 200 M. CornacHo mm. 6.2 1 6.4 3naHue He OTHOCHTCH
K xateroper A uns b. CymMapHas wiomans moMemensdi Kare-
ropud A, b, BI-B3 cocraBnser 43,17 % nmomans BeeX mome-
IieHH# 30aHRsA, yTo bonee 5 %. Cornacro 1. 6.6 [1] 3aaHue o1-
HOCHTCH K KaTeropss B,

Hpumep 27

1. McxoaHbie JaHHBIE,

ITponseoncTeenHoe ABYXOTWKHOE 3MHHC. Ofuas mio-
mane noMemenuit 3nanus ¥ = 20000 M°. Hﬂoma,ub NOMEHICHHIA
KaTeropuii A H B cocraenset Fj = 900 M’ kareropuit B1-B3 —
Fa = 4000 M%, cyMMapHas KaTeropuit A, B Bl-B3 - Fagg =
= 4900 M°. HOMCIU,CHHH kaTeropuu A, b, BI-B3 obopynosansl
YCTAHOBKAMH aBTOMATHYECKOIO NOXAPOTYIICHH .
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2. OnpenieneHAe KaTerOpHH 3[aHHAS.

CymmapHas momafsb noMemenui kareropuaii A u b, 060-
PYIOBaHHBIX YCTAHOBKAMH aBTOMAaTHIECKOrO MOMXKAPOTYMICHHS,
cocraniser 4,5 % u He MpeBbIIALT 25 % nnomain BceX moMe-
meHu# 3qanug 1 1000 M°. Cornaceo mn. 6.3 u 6.5 (1] 3panue
HE¢ OTHOCHTCA K Kateropusm A Hin b. CymmapHas nnomans
noMemerEri Kareropmii A, b, B1-B3 cocraBnser 24,5 % wu
He mpeBsmaer 25 % IUIomaay BeeX mOMEINeHHH 3031, HO Oolee
3500 2. CorzacHo m. 6.7 [1] 30aHHe OTHOCHTCSA K KaTeropuy B.

5.8.4. 30anus kamezopuu I’

Tlpumep 28

1. Ucxoaasie naHHEIE.

[Tpon3poacTBEHHOE MECTHITAKHOE 3NAHKE. O6mas nno-
mags noMelenui 3nanms F = 30000 M>. TloMemnenns xarero-
puii A H b B 3/aHUM OTCYTCTBYIOT. Hnomanb MOMEOICHHHA KaTe-
ropat BI—B3 cocrasger Fg = 1800 M, Kateropuu I' — Fr =
= 2000 ™, CYMMapHas niomans noMeinteHui kareropuit Bl1-
B3,T — Fg r= 3800 M.

2. Onpenenenne KaTeTOPHH 3MaHHA,

CymmapHas mnotians nomenieHu# kareropuid B1-B3 co-
crapiseT 6 % W He npeBsimaeT 10 % miomaau BceX nomelne-
amii 31anmAs. CornacHo 1. 6.6 |1] 3nanne He oTHOCHTCS K KaTe-
ropa# B. CymMmapHas nnomans nometneHuif kateropuii B1-B3,
I' coctaBnger 12,67 % nuoHiaay BeeX NoMellleHui 3MaHHA, 4To
npepbnaer 5 %. Cornacro mi. 6.6 u 6.8 [1] 37anHe oTHOCHTCS
K Kareropuu [

IIpumep 29
1. Ucxoansie nanHble.
[IpoussoncTeenHoe 4eTelpex3ITakHOe 3nande. OOmas

IWIomaas noMelmeHui 3xanus F = 16000 M2 [Tnomans nome-
meHHH KaTeropHH A u b cocrasiser Fy 5 = 800 M, moMereHHit
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KaTeropui BI—B3 — Fs = 1500 ™%, nomemennuii KaTerOpHH
I'-fr= 3000M cymmapHas kareropuit A, b, B1-B3 — Fa 5 5=
= 2300 M cymmapHas kareropud A, b, B1-B3, I’ — Fagpr =
= 5300 M*. MomemeHus kareropuii A, b, BI-B3 o6Gopyaosans
YCTAHOBKaMH aBTOMATHYECKOTO TOXAPOTYIIEHHA.

2. Onpenenenne KaTeropyH 3aHHs.

CymMmaphas Imrowas noMemeHdi kareropuit A u B, 060-
PYAOBAaHHBIX YCTAHOBKAMH aBTOMAaTHYECKOr0 MOXAPOTYUICHHAS,
cocTaBngeT 5 % H He MpEBbIIIIAET 25 % nnomanau Bcex nome-
wenni 3namua 7 1000 M. Cornacho mm. 6.3 u 6.5 [1] 3nanne
HE OTHOCHTCH K KaTeropHH A Hmm b. Cymmaphas mmommais no-
MemenHit kareropuit A, b, B1-B3, ofopysoBanaex ycranos-
KaMH aBTOMATHYECKOIO MOXKapOoTymeHHs, cocrasnsger 14,38 % nu
He mpeBsImaeT 25 % IIoMAaM BeeX NOMEINEHHH 3natus § 3500 M.
Cornacsuo . 6.7 [1] 3nanue He oTHOCHTCA K KaTeropuu B. Cym-
MapHas nIowans nomeineHuid kareropuii A, b, BI-B3, I, roe
noMelneHHs kareropuid A, b, B1-B3 o6opynoransl ycraroBxa-
MH ABTOMATHYECKOTO MOXKApOTYIIEHHs, cocrapmger 31,12 %
IUIOINAaNy BeeX MOMEIEHAH 30anus, uTo Gomnee 25 % u 5000 M2,
Cornacao mm. 6.7, 6.8 u 6.9 (1] 3nanue oTHOCHTCA K Kareropuu I

3.8.5. 30anun xamezopuu J;{

TIpumep 30

1. Ucxonnrie gannnie.

IIponsBoacTBeHROE OAHOITaXHOE 3aHmMe. OOmas ILIo-
Ak TOMEEHnH 3xamms F = 8000 M°. TTnowmans noMeleHHit
Kareropuii A u b cocraBmser Fy 5 = 600 Mz, kareropuii B1-B3 -
Fp = 1000 Mz, xareropun I'—- Fr = 200 Mz, Kareropuit B4 u /1 —
Fpa, 1 = 6200 M°, cyMMapHad Kareropui A, b, B1-B3 — Fa 5=
= 1600 M, cymmapnas kateropuii A, B, BI-B3, I' ~ Fa g pr =
= 1800 M°. Momemenus Kareropuit A, b, B1-B3 obopynoBasxer
YCTaHOBKaMH ABTOMATHYECKOTO IT0KAPOTYIICHHS.
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2. OnpeneneHne KaTerOpHH 3[aHAS.

CymmapHas rwiomans NoMemeRn# kateropaid A H b, 06o-
PYAOBaHHEIX YCTAHOBKAMH ABTOMATHYECKOTO MOXKapOTYIICHMH,
cocrapiser 7,5 % M He mpeBmmmact 25 % nromangd Bcex moMme-
wenni 30auAsg 1 1000 M°. CornacHo mn. 6.3 1 6.5 [1] 3nanne
He OTHOCHTCS K Kateropud A wma b. CymMMapras miomans no-
MeleHHA Kateropuii A, b, B1-B3, ofopynoBaHHeIX ycTaHOB-
KAMH aBTOMATHICCKOTO MOXAPOTYIIEHHA, coctaBuier 20 % u
He IpeBLimacT 25% MIOMAIHA BOEX NOMEMeHEH 30amusa A 3500 M.
Cornacho 11. 6.7 [1] 3nanue ge OTHOCHTCA K XaTeropuk B. Cym-
MapHad IUomans noMemenuit kareropuil A, b, B1-B3, I, rne
nomemenns xareropuit A, b, B1-B3 oSopynosanxi ycranoBka-
MH aBTOMaTHYECKOTO NOXKApOTYWICHHA, cocTaniser 22,5 % | He
nmpeBsInacT 25 % IUIOMaH BeeX TOMeNeHEH 3nauus 1 5000 M2,
Cornacro mm. 6.9 1 6.10 [1] 3manke He OTHOCHTCA K Karero-
pusmv A, b, B u I'. CrenoBarensHo, OHO OTHOCHTCA K KaTero-

puu J1.

ITpumep 31

1. Ucxopubie Ranumie.

[TpoH3BOACTBCHHEOE MATHATAXHOE 3MaHMe. Ob6mas mio-
Ifajp DoMemeHnsi 3namus F = 25000 m%. IoMermenus Karero-
puit A u b B 3paEM oTcyTcTBYIOT. [INOomans noMemeHu#H Kare-
ropaii B1-B3 cocraBnser F = 1000 M?, xareropuu I' — F =
= 200 M%, kateroprii B4 u JI — Fps, g = 23800 M2, cymmapras
kareropmii B1-B3,I' — Fg = 1200

2. OnpenencHHe KaTErOpHH 3MAHHA.

CyMMapHas wiomajs noMemenni xareropai BI-B3 co-
craBisieT 4 % u He npepbimaer 10 % mmomama Bcex moMelne-
Huif 3nanda. Cornacho n. 6.6 [1] 3snanne HE OTHOCHTCA K Kare-
roped B. Cymmapnad rnnomane nomemendit kareropuii B1-B3,
I' cocraBnser 4,8 % u He mpephimaeTt .5 % IIomamd BceX HO-
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B |

MerueHrH 3narua. Cornacuo mi. 6.8 4 6.10 [1] 3xanne He oTHO-
cHTcst K kareropusM A, b, B s I'. Cnenosarensno, ono oTHO-
CHTCH K KaTeropad J|.

IIpumep 32

1. Ucxoanrie gaunne,

IlpomspoacTBeHHOE IBYXSTaXknoe 3aamde. Obmas mio-
manp noMemenwi F = 10000 Mm% Homemenns kareropuii A, B,
B1-B3 u I' otcytersyior, Ilnomans nomemenmii kateropan B4
coctaBnser Fpq = 2000 M%, kateropen J{ — Fy = 8000 a2,

2. OnpezeneHHE KATErOPHH 30aHE.

Cornacuo . 6.10 [1] 3nanne oTHOCHTCS K Kateropuy [,

6. TAIIOBBIE ITPHMEPBI PACYETOB KATETOPHI
HAPYKHbIX YCTAHOBOK IO IIOKAPHOH
ONNACHOCTH

6.1. Hapyx#ubie yCTAHOBKE ¢ rOPIOYHMH IrazaMu

IIpumep 33

1. Ucxonmsle nanHkE.

1.1. Hapyxmnas ycranoska. Emxocts-cenapatop, pacmo-
JIOKCHHAd HA OTKPHITOH ILIOIMAjfike M NpeJHA3HauyeHHad i
OTAENEHHs (GaKenpHOro ra3006pasHoro NpoNMIeHa 0T BOIMONX-
HO#H BNard. EMKOCTh-cermaparop pasMeInaeTcs 3a OrpaxacHueM
(akenbHOH ycTaHOBKH Ha paccrofHdH L; = 75 M (11MHa OTBO-
Asero Tpybonposona) ot akena u L = 700 M (1yiEHa noaso-
asmero TpyOOmpoBoza) OT HapyXHOH YCTAHOBKH IPOIMJICHO-
BOI'O XOJIODHIBLHOIO IMKNA. Ha ydacTkax Hagyana M KOHIA HOA-
BOIAINHX H OTBOMAINHX TPYOONPOBOIOB YCTAHORBIEHH! aBTOMa-
THYECKHE 3a/BHXKH (BpeMs cpabarhiBanus 3axsuxkek T = 120 ¢).
JMaMeTp MOABONAINETO H OTBOAAUIETO TPyOONPOBOAOB dip =
= dpp = 500 mm = 0,5 M. O6pem eMKocTH-centaparopa ¥, = 50 M.

84

Hasnemme rasa P = P, = P, = 2500 kI1a, pacxop raza G =
= 40000 kr - 9 =11,1111 kr - ¢}, Temneparypa rasa t, = 60 °C.

1.2. Monsipras macca nponrnena M = 42,08 xr - xmoms .
Xammgeckas dopmyna C;Hs. ViaenoHas Temnora cropaHus
npomunesa O = 45604 xIIx - kr™' = 45,604 - 108 ik - k1.
InoTHOCTE mponunena npy ¢, = 60 °C cocTaBuT:

= 42,08 =1,5387 kr- M.
22,413-(1+0,00367 - 60)

2. QbocHORAHNE PACcUYETHOTO BAPHAHTA ABAPHH,

Ilpn onpenencHHH H30BITOYHOrO AaBleHHS B3pbBa AP
IIPH CTOPAHHHM CMECH I'OPIOYEro ra3a ¢ BO3AYXOM B OTKPHITOM
IPOCTPaHCTBEe MPHHMMAETCS pasrepMeTH3auds Tpyforposonos
HIH €MKOCTH-CENaparopa, MpH KOTOpoH Macca IMOCTYNHBLIErO
rasa 8 OTKpHITOE IPOCTPAHCTBO OyIET MaKCHMATLHOMH.

3. Macca m nponuieHa, NOCTYIHBINEIO B OTKPEITOE NPO-
CTPaHCTBO TIPH PacHETHOH apapHH M3 Tpybonposoaos (mj, my)
ATK €MKOCTH-CeTIaparopa (713}, onpeaeiercs ¢ y9eToM hopMyn
n.B.1.41]:

m=G-t+0,01-0,785.-d} -L-P-p,=11,1111-120+0,01 x
x 0,785 - 0,57 - 700 - 2500 - 1,5387 = 1333,3 + 5284,5 = 6617,8 xr;
m=G-v+0,01-0,785-d}, -L, -P-p,=13333+0,01-0,785x
x 0,5% - 75 - 2500 - 1,5387 = 1333,3 + 566,2 = 1899,5 xr;
my=G-1+0,01- V- P-p,=13333+0,01-50-2500 - 1,5387 =
=1333,3 +1923,4 = 3256,3 xr.

MakcuMansHast Macca MOCTYIMBIIETO B OTKPHITOE MPO-
CTPAaHCTBO IPH PAcYETHOH aBapHH NPOIMICHA COCTABISET M =
=m;= 66178 kr.

Pe
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4. Hs6sirounoe naenenne AP (xIla) B3pniBa Ha paccros-
HHE r = 30 M OT HapyXHOH YCTAHOBKM €MKOCTH-CEHapaTopa
cornacHo ¢opmynam (B.14) u (B.15) [1] cocTasar:

¢ 4,033 < g .66 )
AP = P, 0,8 My, +3 Moy +5 my, _
r r? r?
. 0,33 . 0,66
_1o1.[ 08:6677 , 3:6677 L 5:6677) _
30 30° 30°
= 101- (0,488 + 1,114 + 1,236) = 101 - 2,838 = 287 xIla;
o) 45,604 -10°
Mp==%L-m-Z=—"+—— .6617,80,1 =
w0 4.52.10° 17,80,1 = 6677 kr.

5. PacyeTHOE H3GLITOUHOE NABNICHHE B3PHIBA NIPEBHITIACT
5 klla Ha paccrosmEn 30 M OT HAPYXKHOI YCTARHOBKH, CIIEIORA-
TeNbHO, COrNAacHo i. 7.3 | Tabn. 2 [1] Rapyxuas ycraHoeka em-
KOCTH-CenapaTopa U4 OTAeNleHHAs (akenbHOIO rasco6pasHoro
TpOMHIIEHa OT BO3MMKHOH BNarH OTHOCHTCA K KaTeropuu AH.

Ipumep 34

1. UcxonHtie nanube.

1.1. Hapyxnas ycranoska. Hsorepmuueckoe Xpanmmme
araieHa (MX3). Haorepmuteckuii pesepsyap xpasesus sTusie-
Ha (UP3J) npeactamnser cobolf NBycTeHHBI MeTammueckmi
pesepayap. [lpocTpasicrBo Mexay BHYTpeHHeR H HapyxHO#
CTCHOH 3alIOJHCHO TENNOH30NANHEH — IOPHCTEIM CIOEM IIEpIIH-
Ta. OGBeM pesepsyapa ¥, = 10000 m’. Makcumansrsii K03¢-
¢HuEenT 3anoMHEenHs pesepByapa o = 0,95. Temneparypa cxn-
KEHHOTO 3THAeHA Ty = —103 °C = 170,2 K. JlaBneHne napoB

ITHNCH2 B pesepeyape P, = [03,8 xlla. PesepByap pasmemen B
beronnom obpanoBarAH Wiomamso F = 5184 M2 (L =S =72 m,
H=22wm).
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Ilpn aBapHiiHO# CHTyaudd B 00BalOBaHHE TMOCTYIIAET
Bech 00BEM CKHXEHHOTO JTHIICHA H3 Pe3epByapa, COCTaBASIO-
oM ¢ y9eTOM NOCTYIIMBIIErO 3THNEHA H3 MOOBOMAIIHX H OT-
BOAAINMX TpyOONPOBOAOB [0 OTCEYHBIX KJIANaHOB Vi = 9850 M
¢ Maccoit my = 5,5948 - 10° kr.

1.2. Monapuas Macca stunena M = 28,05 kr - KMONp™ =
=0,02805 Kr - MO . VIe/bHan TeIIOTa CTOpaHHs STHNeHA Qe =
= 46988 Kk - kr ' = 46,988 - 10 [l - xr™'. YInoTHOCTE CXE-
JEHHOrO 3THIIEHA MpH TeMmnieparype ero kunerns 7, = —103,7 °C =
=169,5 K paBra py = 568 xT - M~ MakcHmanbHas abcomoTHas
TeMIEpPaTypa BO3AYXa H CPEAHsAS CKOPOCTh BeTpa (BO3OYILIHOIO
IIOTOKA) B JIETHHH NEpHOA B JaHHOM paiioHe (r. ToMck) cornac-
HO [3]coc1aB.uﬂ1<rrt,,=Tg=36°C=309,2KaU=3M-c"
COOTBETCTBEHHO. MoJBHAA TEIUIOTa HCMapeHHs CHXHXEHHOIO
STHACHA Lycn = 481,62 kIk - 1 = 4,8162 - 10° [ - xr™' =
= 13509,4 JTx - Momb . KoagUIMeHT TeIIonpoBoJHOCTH GeTOHa
Az=13Br- MK Bo3ayxa A, = 0,0155 Br - M - K. Tewo-
emKocTs Gerosa Cr, = 840 Ik - k' - K. [1noTHOCTS 6eTOHA Py =
= 2000 kr - M. KHHeMaTuaeckas BA3KOCTE Bo3ayxa ¥, = 18,5 x
x10%Ma-c=1,62- 107 M’ - ¢, TbiotHOCT BO3AYXa NpH Ih=
=36 °C coCcTaBHT:

28,96

" 22.413-(1+0,00367-36)

TInotHOCTS razoobpastoro Jtuiena npe Iy = —103 °C co-
CTaBHT:

Pe =1,14134 xr - M.

- 28,05
22,413-[1+0,00367 - (-103)]
2. ObocHOBaHHE PacyeTHOrO BAPHAHTA ABADHH.

Ilpa onpeaeneHHH H30BITOYHOrO JAaBjEeHHA B3phiBAa AP
[IpH CTOPAHHH CMECH TODIOYErD rasa ¢ BO3ZYXOM B OTKPHITOM

=2,021 kr- M.

Pr
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NpOCTPAHCTBE MPHHAMACTCA pasrepMeTH3auus TpyGonposoa
MCKAY H30TEPMHYECKMM pE3epPBYapOM XpaHCHHA 3THIACHA H
YCT2HOBJICHHBIMH B 0OBaJIOBAaHHH OTCEYHHIMH KiIamaHAMH
Ha MOABOAALMMX M OTBOAAINVX TPYOONPOBONAX M BbIXOH CXH-
XEHHOFO H ra3’o00pa3sHOrc 3TH/ICHA B OKPYXaioIIee NpoCTpaH-
CTBO € pa3THBOM CHCGIKEHHOTO 3THJIEHA BHYTPH 0DBaOBAHHS,
3. Macca m ra3006pa3Horo 3THI€Ha, NOCTYIHBLIETO
B OTKPBITOE MPOCTPAHCTBO NPH pacdeTHOH aBapus u3 UPD, on-
peaenAercsa cornacno gopmyinam (B.2), (B.3) [1]:
m=001-P,-(1-0)- V- p, =
=0,01-103,8.0,05- 10000 - 2,0121 = 1044 kr.
4. YimenbHad Macca my, HCHAPHBINErOCH CXHXKEHHOIO

3THIEHa 32 Bpems ! = 3600 ¢ u3 06pasoBaHHA B COOTBETCTBHH C
dopmynoit (B.11) [1] cocraput:

M JRe-%_ -
My =~ -(TO—T,K)-[sz,-J L 2LVRe R, f}:
e n-a d

_ 0,02805
1,35094-10°

N 51-4/1,51-107 -0,00155-3600

81,3

+0,14- 10 =3295kr - M %
A 13

™

C. -p. 840-2000

g= \/4-}?},___ 4-5184=8L3 "
T 3,14

3600
+
3,14-7,74-1077

(309,2 -170,2) - [(2- 1,3 \{

J=2,s9- 107 (1-10°+

=7,74-107"m* ¢,

a:
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F,=F=5184 M%;
_U-d_ 33813

Re =1,51-10".

v, 1,62-107

5. Macca m mapos (rasoB) 2TWICHA, HOCTYDHBUIMX TPH
pacdYeTHOH aBapHH B OKpPYXKalomee MpoCcTpaHCTRO, OyJeT paBHa!

m=m +my, - F,=1044 + 32,95 . 5184 =
= 1044 + 170813 = 171857 kr.

6. U30urousioe fasneHue AP B3pHIB2 HA PaCCTOSHUH 7 =
= 30 M oT napyxHOH ycraHoBkd HPD cormacuo dopmynam
(B.14) u (B.15) [1] cocrasnrt:

. 0,33 ] 0,66 .
Ap <101 08178655 3 1786255 L3 1783655 _
30 30 30
=101-(1,442 +9,754 + 33,084) =101- 44,28 = 4472 kI1a;
_ 46,988-10°

m,, —171857-0,1 =178655 kr.
4,52-10

7. PacuetHoe M30BITOYHOE A4ABIICHHE B3pbIBa IIpeBBIUAECT
5 klla Ha paccrosruM 30 M OT HapyXHOH yCTaHOBKH, CJie0Ba-
TEJILHO, COTJIAcHO II. 7.3 1 Tabn. 2 [1] HapyxHas yCTaHOBKA H30-
TEPMH4ECKOT0 pe3epByapa ITHIEHa OTHOCHTCS K KaTeropsu AH.

IIpumep 35

1. UcxonHbie NaHHEIE.

Hcxonnple AanfAble aHaNOrAYAB! JAHHBEIM IIpEMEpa 33.
YactoTa pasrepMeTH3ALMH €MKOCTH NOJ JaBleHWEM C noche-
AYIOIMHM HMCTCYEHHEM ra3a IUIi BCEX pasMepoB yTedeK IIpel-
craBireda B Tabn. I1. 1.1 [7]. 1 ynmpomeHHOro pacsera Jacro-
Ty peaTH3alHH B TEYCHHE T0Jid PACCMATPHBAEMOI'O CHEHApHA
aBapHH JUId BCEX pasMEpOB YTeueK NpHHUMaeM paBHOH = 6,2 x
x 107° rog™.
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2. B COOTBETCTBHH C pacdeTaMy H3 IpAMepa 33 Be/IHYMHA
H30LITOYHOrO JIaBlIeHHA B3pbiBa AP Ha paccTosHu: r = 30 M
OT HAPYXHOH ycTanoBkM paBHa 287 xila.

3. Umnynsc Bonusl paeiaerns i ([lac) Belumcisercs

no gopmysne (B.23) [1]:
L 123-mg*  123.6677°%
1= =

r 30

4, BoiurcnseM BenEUnHy npoOuT-pyHiamu Pr mo dpopmy-
mam (T.1)u (T.2) [1]:

Pr=5-0,261n(¥)=5-0261n(532-107) =5+ 3,76 = 8,76:

(17500)“ (290)9’3 [17500 )“-‘ [290 )9'3
V= —_— +| — = +| — =
AP i 287000 1371

=6,24-107" +5,32-107 =5,32-107".

=1371 Ma-c.

5. Mo ta6n. I'.1 [1] 1A gomydeHROrO 3HaMeHWs BpoGHT-
¢ysKUEM OIpeneseM YCIOBHYK) BEPOATHOCTh NOPAKEHHS ue-
noeexa Oy > 0,999. Tpunumaem Q4= 1,0.

6. Hoxapusiit puck P(a) (ron™) B ONpEAETIEHHOH TOYKE
TEpPUTOPHEH (a), Ha paccTosHHH 30 M OT HapyXHOH YCTaHOBKH,
OIpeACIIOT ¢ NOMOINBIC cooTHomeHuA (1) [1]:

P@)=Qs-0=1,0-62-10°=62 107 rog".

7. BenHduHA MOXKApHOTO PHUCKA IIPH BO3MOXKHOM Cropa-
HUH NpPONHICHA ¢ o0paloBaHHeM BOMH JABJICHWA TIPEBbHIIAeT
OJIHY MHJUTHOHHYIO ( 10'6) B roj Ha paccrosuaud 30 M OT HApYX-
HOH yCTaHOBKH, CIIEIOBATENBHO, cornacHo Tabm. 2 [1] Hapyx-
Has yCTaHOBKa eMKOCTH-CenapaTopa 118 oTAelIeHus (pakenpHo-

ro raz0o6pa3Horo NpormwiIeHa OT BO3MOXHOMN BIIArH OTHOCHTCS
K Kkateropud AH.
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IIpumep 36
1. UcxomHele AaHHEIC. 1
Vicxomanle AaHHEIE AaHANOTHYHBI JaHHLIM HpHMEpa 2°5.

Yacrora pasrepMerdsanad (ron"l) eMKOCTH IIOA JAaBJICHHEM
¢ DOCTIEAYIONAM HCTEYSHHEM [T BOEX Pa3MEPOB YTEHEK MK pas-
HYHBX JHaMeTpax d (M) HCTeYeHHA NPEACTARICHA B tabn. I1.1.1

[7] # COOTBETCTBEHHO COCTABNACT:
d=5-107M Q1 =4,0-10"ron"; 1
d=125-10" M, 0, =1,0-107 ron”’;
dy=25-10"m, 3 =6,2-10°rox s
dy=50-107 M, Qs=3,8-107° ron"',l
ds =100 102 M, Q5= 1,7 10 rox;
—7 -1
nonsoe paspymenue, O = 3,0 - 107 rox . o
9 VIRTeHCHBHOCTS HCTEHSHHS MPOTHICHA Gycr (KT - M 7+ C )
B COOTBETCTBEH C HCXOOHBIMH AAHRHbBIMHA COCTARJACT:
G 1,1

078543, 0,785-05
3. Pacxon npommnena G (kr - ¢1) uepes pasmmampie Aua-

MCETDRI HCTEedC¢HHA COCTaBIACT: 5 4
Gy =0,785 - d2- Giex="0,785 - 0,005 - 56,617 =1,111110" xr - ¢

Gy=0785 - d2- G =0,785 - 00125 - 56,617 = 69444107 k¢ ;
Gy =0,785 - d2- Gyex = 0,785 - 0,0025" - 56,617 = 0,0278 xr - s
Ga=0,785 - d2- Guer = 0,785 - 0,057 - 56,617 = 0,1111 kr - ¢
Gs=0,785 - d?- Gyer = 0,785 - 0,17 - 56,617 = 0,4444 kT - ¢
Go=0,785 - d2,- Guer=0,785- 0,57 - 56,617 = 11,1111 xr- ¢

=56,6170 kr - M2-¢l

Guer

4. Macca IpOTHIEHA m, BOCTYNHBINETO B OTKPAITOE IIpO-
CTPAHCTBO MpPH PasTEPMETH3AIHA EMKOCTH Heped pa3IHIHEIE
JMAMETPEI HCTEUEHHS, COCTABIACT:
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=G1-t+0,01-V,-P-p,=11,1111-102-120 +
+0,01 - 50 - 2500 - 1,5387 = 0,13 + 1923,4 = 1923,5 x;
my=6,9444 - 107 . 120 + 1923,4 = 19242 xr;
m3y=0,0278 - 120.+ 1923 .4 = 19267 kr;
ms=0,1111 - 120 + 1923,4 = 1976,7 xr;
ms = 0,4444 - 120 + 1923,4 = 1976,7 kr;
me= 11,1111 - 120 + 1923.4 = 3256,7 xr.

5. H30erTouHoe maBieHHe B3peiBa AP Ha PACCTOSAHUH F =
= 30 M OoT HapyXHO} YCTaHOBKH €MKOCTH-CENapaTopa MpH ee
pasrepMeTH3ALHN Hepe3 pasiuyHBe AHAMEeTpPhl HCTEYEHHS CO-
rnacko popmynam (B.14) n (B.15) [1] cocraseT:

08-m233 3.m08¢ 5.4

AP = Py- [ ik + :pl + 3an

¥ r r

=101 0.8- 1940,70’33 3-1940,7%%  5.1940,7
- ' ? ¥ 3
30 30 30

O 7o 45,604-10°

J=118,8 klla;

-1923,5-0,1 =1940,7 kr;

m = . =
W, M 4,52-10°
0,8-1941,4"-” 3-19414°%  5.19414
AP;=101- + =1189 xIla;
? [ 30 30° 307 89 xll;
M2 = 1,009-1924,2 =1941,4 xr;
. 0,33 . 0,66
AP, = 101. 08-1944>* 3 194:4 5.1944 T
30 30 30°

Mgz = 1,009-1926,7 = 1944 k;
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08-1954“’33 3.1954%% 5. 1954}
- i + 1194 «lla;
APy 101[ n 20°

Maps = 1,009-1936,7 =1954 KT';

08o1944°‘33 3 1994%% 5 1994
d =121«lla;

Mops = 1,009-1976,7 = 1994 xT;

0,8-3286*7 3.3286"° 5-3286 )
=101-| =2 + =171 «Ila;
APe= 101 [ 30 307 30°
Mups = 1,009 .3256,7 = 3286 xr.
6. ViMmysib¢ BOMHB! AABIEHHS | BHMHACIACTCS IO opMyne

®.23) [11:

0.66 0.66
123-m,," _123-1940,7 =606,5 Ia - c;
’ 30

0,66
m =606,6 Tla-c;
30
0,66
iy= M_ =607,2 Ila<c;
30
123-1954%

i1=

i1=

iy= =6092 Ta- ¢;

0,66
is= M:ﬁl?ﬂ Ila-c;

0,66
o = H’%}*ﬁ_:gssﬁ Ma-c.
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7. Onpezgensgem BENTHIHHY npob
pobuT-pyukimH P -
mynam (T.1)  (I'2) [1]; o dop

Pri=5-026-In(V;)=5- 0,26 - In(1,047 - 107 = 6,78;

K:[17500J“'“+(2_90]9’3=[17500}’“4( 290 \*? ;
AP i 118800) ' \60gs,) - 047107

Prz=5-0,26 - In(1,046 - 107) = 6,78;

(17500 290
v (17500 )
2 [118900] (6066) =1.046-107;

Pry=5-0,26 - In(1,036 - 107) = 6,79,

17500 290
V = | - " -3,
? (119000) (6072] =1036-107%

Pry=5- 0,26 - In(1,0005 - 10‘3) =6,79;

_ ( 17500 290 ,
119400/ " |eogp) =B005-107

Prs=5-0,26 - In(8,873 - 10* = 6,83:

{17500 290
V=] 2 -4,
: (121000) (617 4] =8.873-107,

Pre=5-0,26 - In(4,131 - 10°) = 7,62;

17500 \** [ 290 }**
Ve=| 7Y —_—— | = 107
§ [171000] +(8586J =4131-10%
8. ITo 1ab. I'.1 [1] mnsa MOMYYEHHBIX 3HAYEHHH TPOGHT-

YHKUHE OmpenensieM yCIOBHbIE BEPOATHOCTH TIOPAXEHHA ge-
nosexa Oy
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Qan =0,962, Op = 0,962, Op = 0,963, Oa = 0,963, Qs = 0,966,
QO = 0,996,
9. IloxapHnni puck P(a) B onpeaeneHROR TOYKE TEPPHTO-

pun (a), Ha paccTodHuH 30 M OT HApYXHOM YCTAHOBKH, BEIMHC-
AAIOT ¢ NOMOEIO cooTHOmeHH (1) [1]:

P@)=0an-Q+0n-+0n - G+ Q0u-Oa+ Qus-Ost
+ O - 06=0,962 4,0 - 10°+ 0,962 - 1,0 - 107 0,963 x
x6,2-107°+0,963-3,8-10°+0,966-1,7- 10°+
+0,996-3,0-107=3,848-107°+0,962 - 107+ 5,971 - 107°+
+3,659-107%+ 1,642 - 10°+2,988 - 107 =5,967 - 10™.
10. Benaunna noxapHOTO pHCKa IPH BO3MOXHOM cropa-
HHH IIpOIIHACHA C oGpasoaamieM BOJIH OABNEHHY INPCBBINACT
oy MuEorHyo (107%) B rox ra paccrosHaR 30 M OT HapyX-
HOH YCTaHOBKH, CICHAOBATENkHO, cornacHo Tabn 2 [1] Hapyx-
Hasl YCTAHOBKAa EMKOCTH-CENApaTopa A OTASeHHs (akeNbHO-
ro ra3o000pa3Horo NponHNeHa OT BO3MOXHOH BIIard OTHOCHTCA
K xareropu AH.

6.2. Hapyxnbi¢ YCTRHOBKH
€ JIErKOBOCILIAM eHI IO EMHECH XKHIKOCTAMH

Ipumep 37

1. Mcxomasie naHHEIE.

1.1. Hapyxmnas ycranoeka, Cknaj anerona. Ilpencrasmaer
coboii rpynmy H3 8 ropH3OHTALHEIX pe3epByapoB oOnemoM 10 M
Kaxanit (kod¢dummeHT 3anonHeHAA pesepmyapoB a = 0,9).
ALICTOH IIOCTYTIAET H3 X.-]1. HHCTEPHH G MOABOAAIIEMY TPYGO-
TIPOBOAY 4Y€Pe3 KOJUIEKTOp HAIMBA alleTOHA B pe3epByaphl CKiIa-
fda. Pa3jaua aneroHa B OTHENIBHEIC €MKOCTH IPOM3BOAMTCA IO
OTBOJAAINEMY TPyOOTpOBOLY Hepe3 KOJUIEKTOD CNHBA allETOHA.
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Peseppyapn! cKiana aneToHa coeWHEHH MexIy coboit TpyGo-
nposogami. Ha Bcex tpy6onpoBoax H KoJUIEKTOpaxX yCTaHOB-
NeHB! pydHblE 338Kk, CKilan uMeer rpyHToaoe oOBanoBaHue
TUIOMAAbIO Fog F.=14.176=2464 v* (Fu — nnoimame Mc-
nmapeHHs, M°). Bricota oﬁsanonaunﬂ Hyps=1,5m.

1.2. Monspuas macca anerona M = 58,08 xr - xmons .
Xumugeckas popmyna C3HqQ. TemnepaTypa BCHBIIKH focn =
= —-18 °C. Y,uem:uaa TEIIOTA cropa}ma ameroHa Q. =
= 31360 x/Ix - kr =3136- 10° [ - xr", [InoTHOCTS BIKO-
CTH Py =790, 8 Kkr - M~ . AGCOMIOTHAS MAKCHMATHHAS TEMIIEpa-
Typa Bo3lyXa B JaHHOM paifoHe (r. [lepmp) [3] coctaBmser ¢, =
= 37 °C. IInoTHOCTHL ApOB aneToHa IpH f, = 37 °C cocraBiger
Pn = 28,08 = 2,815 xr -

22,413-(1+0,00367-37)
ypaBHeHHus AHTyaHa 4 = 6,37551, B=1281,721, C, = 237,088.

1.3. laBneHue RachbOIEHHBIX Napoe aneTona Py, (kI1a) npu

pacdeTHoi TeMneparype fp, = 37 °C cocraBmT:

M. KoHCTAHTEI

lgPa=A- —2 _ =637551 - JBLI2L__ cogn.
1, +C, 37+237,088
P, = 50,03 kIla.

1.4. Bermcisercs HETEHCHBHOCTD HCTIapeHust W (kr - M- c")
anerosa B COOTBETCTBHH ¢ popmynoit (B.10) [1]:
W=10°. yM -P,=10°. ,/58,08-50,03=38128- 107 xr- M2 - ¢,

2. O6ocHOBaHHE pacIeTHOTO BAPHAHTA aBAPHH.

IIpr ompeneneHuH H30BITOYHOrO NaBiNeHus B3peiBa AP
OpE CrOpaHHH CMECH TOPIOYMX IapOoB AlETOHA C BO3JYXOM
B OTKDBLITOM NPOCTPAaHCTBE NPHHAMAETCA IS YNPOILCHHAS pac-
YETOB pasrepMETH3allHsd ORHOTO pe3epByapa ¢ alleTOHOM, pas-
JIHB TIOCTYNMBLIEr0 H3 pe3cpByapa aleToHa B oOBanopaHHe,
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HCIIapeHHE allETOHA ¢ MOBEPXHOCTH Pa3iMBa M IOCTYIUICHHE
apoB alleToHA B OKPYXKaloilee IIPOCTPAHCTRO.

3. Macca mapoB anerora m (Kr), MOCTYIIHBIIMX B OKpY-
}alolee MPOCTPaHCTBO, coriacHo dopmyne (B.8) {1] onpene-
NAETCH U3 BHIPAXKCHHA:

m=W-F,-T=38128 - 107" - 246,4 - 3600 = 338,2 k.

4. Usburounoe nasnenne AP (xIla) Baprmsa Ha paccros-
HuH 7 = 30 M OT Hapy¥HOH yYCTAaHOBKH CKJI4Jla all€TOHA COTJIAc-
Ho dopMmynam (B.14) r (B.15) cocTasHr:

033 0,66 5 0,33
Ap:po.("’s My 3 '"nv]_lm (gs_ng

r r2 r 30

0,66 .
3-234,6 + 5 234,6) _33 xlla;

30° 30°
6
M= . 2 =318 10 3365 .00=2346 k.
O 4,52-10°

5. PacyeTrHOS HM30BITOYHOE MaBNEHHE B3PEIBA MPEBLINACT
5 kIla Ha paccrosumus 30 M OT HapyXHOH YCTA4HOBKH, ClI€/IOBA-
TENBHO, cornacHo N. 7.3 u Ttabm 2 [1] BapyXHas ycTaHOBKA
CKJIaJ1a alleTOHA OTHOCHTCA K Kareropan AH.

ITpumep 38

1. Hexomanie nanunie.

1.1. Hapyxmas ycranoeka. OTKpeITad IUIOINaAKa A aB-
tomucTepHn! (All), Hecmone3yeMoH 1a 3anmOJIHEHHA NOA3EMHBIX
pe3epByapoB JHM3eNLHbIM TOILHBOM. O0BeM AH3ETBHOTO TOM-
maBa B ALl V=6 n’. TINOWaaKa He MMeeT OrPaKICHEA.

1.2. Monapnaa Macca JIH3eNbHOro TOIUIMBAa M =
=172,3 xr - kMons . XuMadeckas dopmyna Cz2.343 Hyz gso. TeM-
HEpaTypa BCIIBIIIKH tacr > 35 °C. Y,[{BJIBHaH TEIUIOTa CrOpaHys ,I[H-
3eNsHOro TowmBa O = 43590 kb - kT ' = 43,59 - 10° Ix - kv
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[INOTROCTE KUIKOCTA Py = 815 Kr - M. ABCOMOTHAZ MaKCH-
MajibHad TEMIEPATypd BO3AYXa B NaHHOM paHoHe (r. Tyna) [3]
cocrasiset #, = 38 °C. [InoTHOCTE MapoR [H3ENBHOrO TOIIHBA
npH £, = 38 °C cocrasiser:
_ 172,3
P 22413-(1+0,00367-38)

Koncrante! ypansenns Autyana 4 = 507818, B = 1255,73,
Ca = 199,523. Huxnnit KOBLCHTPANMOHHLIA NPENEN pacmpo-
¢TpaseHus maMeHH Cugrp = 0,61 % (06.).

1.3, Jlapnenre HaCHIIEHALIX NApOB AM3EJILHOTO TOIUIABA
P, npu pacuerno#t TemMuepatype £, = 38 °C cocrasur:

=6,7466 KT - M.

1gP, = 5,07818 — _ 125573 ~0,20859;
38+199,523
P, = 0,62 kITa.

1.4. BriuHcnseTcs WHTCHCHBHOCTL WCTApeHus W qH3elh-
HOTrO TOILTHBA B COOTBETCTBHH ¢ Gopmynoii (B.10) [1]:

w=10"%. VM -P,=10°- f1723.062=8,14- 10 kr - M2 ¢\,

2. OBocHOBaHHE PacYETHOTO BADHAHTA ABADHH.

Ilpr onpenenendd U3GHITOYHOrO JABNEHHA B3pHBa AP
IPH CTOpaHHH CMECH TIOPIOYHX NApoB MU3ENLHOrO TOILIHBA
€ BO3[yXOM B OTKPEITOM NPOCTPAHCTBE NPHHHMACTCA pasrepMe-
TH3auus pesepByapa All, pasnus nocrymueinero u3 pesepByapa
All nuzenbHOro TOIWHBZ HA TOPH3OHTANBHYIO IIOBEPXHOCT,
HCNAapeHHe AH3CTLHOIO TOIUIHBA C NIOBEPXHOCTH PA3jIHBa M IIO-
CTYTUIEHHE [AapoB AH3EILHOIO TOILIHBA B OKPYXKalOIee Lpo-
CTPaHCTBO.

3. Macca napoB IH3€/MBHOTO TOILIHBA 71, OCTYIHBIIMX B OK-

py*alomee POCTPAHCTBO ¢ MOBEPXHOCTH HcnapeHus F,, onpene-
nsetcs cornacho 0. B.1.3 r) u dopmysne (B.8) [1]) us suipaxermii:
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m=W-F,-T=814-10".900 - 3600 = 26,374 xr;
Fu=0,15 - Vi - 1000 = 0,15 - 6000 = 900 M.
4. Topul0oHTANBLHLI pa3Mep 30HE Ryxmp, OrpaHHYHBalO-
i 0671aCTh KOHIEHTpauHil, IPeBLINAOIHX HIDKHAH KOHIICH-
TPAUMOHHLIH Npe/eN PacupocTpaHeRHs MiaMeHH Cugp, €O~
riaacuo gopmyiie (B.13) {1] cocrasaT:
o — 31501 3600 (062" (26374 Y _ o
= 3600 | 0,61 6,7466-0,62 T
5. H3brrrounoe naBneHde BIpEIBA AP B Ha PACCTONEEH r =
= 30 M 0T HapyXHOH yCTaHOBKH Iuomankk M All cormacuo
¢dopmynam (B.14) 1 (B.15) [1] cocrasnTt:

0,8-254%" 3.254%% 5-254J
AP =101 ———+—"5—+— | =112 Kl
[ 30 307 30° L
4359 -10°
=27 " .26374-0,l =254 Kr.
Y R T A

6. PacuerHOe H30HITOGHOE NABNCHAS BIPHBA NPEBHINACT
5 kIla Ha paccroarrHH 30 M OT HAapyXXHOH YCTAHOBKH, CJIEIOBA-
TeNbHO, coTNlacHO M. 7.3 u Tabn. 2 [1] wapyxHas ycraroBxa
NIOMANKM JNf aBTOMHCTEPHH C JH3ENHHEIM TOMIMBOM OTHO-
cuTca K Kareropuu BH.

Hpumep 39

1. Ucxomibie AanHbIE.

HcxomHele faHHBIE aHANOTHYABE AaHHMM npEMepa 38.
YacToTa pajrepMeTH3aHEH pesepByapo ¢ JIBX npr naBaeHuH,
D3KOM K aTMochepHOMY, C MOCHEYIOMMM HCTeHCHHAEM XKHJI-
KOCTH JUI BCEX Pa3MEDOB YTeuKkH mpexacramicHa B tabn. [1.1.1
[7] u cooTBETCTBEHHO COCTaBNSET:
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d=0,025M, 01 =88-10" . rog";
d=01m =12-10".rog";
nonHoe paspymenne, O3 = 5,0 - 107 - rox .

YactoTa pearuzannd B TedeHHE T'OJa PACCMATPHBAEMO-
TO CleHapHs aBapHM JUIA BCEX Pa3MEPOB YTedeK COCTaBAfET
0=1,05-10"rox.

2. B cOOTBETCTBHH C pacdeTaMH H3 npaMepa 38 BerHdHHA
H30LITOYHOTO []aB/ICHUA B3pEBa AP Ha paccTosHEHE r = 30 M
OT HApYXHOH yCTaHOBKH paBHa 11,2 kIla.

3. IMoynbe BONHEL JaBIeHHs | BHIYACISETCH 10 BopMyIIe
(B.23) [1]:

;o 123-my? 123.254°%
r 30

4. OnpeaensieM Bemyunny npoGur-hyakuuy Pr mo dop-
mynaM (I.1) u T'.2) [1]:

Pr=5-0,26-In(¥)=5-0,26 - In(3,76 - 10%)=—0,134;

(17500)"‘ (290]” 17500}"" 290"

V =| —— + = + =

AP i 11200 34,7
=42,47+3,76-10° =3,76-10°

5. Tlo Tabn. [1.4.2 n dopmyne (I1.4.2) [6] ana momyuenus
3HaUCHUA NpoOuT-QyHKIMH ompeendeM YCIOBHYIO BEpOAT-
HOCTB MOpPaXXECHHA denoBexa Oy = 1,42-1077.

6. IoxapHerii pack P(a) B onpeAeNieHHO#A TOYKE TEPPHTO-
pan (a), Ha paccTosHAH 30 M OT HapYXHOH YCTAHOBKH, pacCH-
THIBAIOT ¢ TOMOMILEO cooTHOomen®s (1) [1]:

P@)=0s-0=-142-107-1,05-10%=1,49- 10" rox”".

7. BennuMHa MOXAPHOTO PHCKa MPH BO3MOXKHOM Cropa-
HHH MapOB JH3EILHOIO TOILIHEA C 00pa3oBaHHEM BOJH JaBie-

=34,7 I1la - c.
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HHs HE MPEBHINACT ONHY MHJLUIHOHHYIO (10'6) B I'oJl Ha pac-
croaAed 30 M OT Hapy)XHOH YCTaHOBKH, CJIE[IOBAaTeNbHO, CO-
rnacHo Ta6n. 2 [1] HapyXHas YCT2HOBKA OTKPHTOH ILTOMIAIKH
JUIS aBTOIMHCTEPHBI He OTHOCHTCA K Kateropun BH.

8. B coorBercreud ¢ mm. 7.2 ® 7.3 [1] npoBeaeM mpoBEpKyY
HApyXHOMH YCTAROBKH Ha IPHHAIEKHOCTE K Kareropus BH.

9. TlpoBeneM OMmEHKY HapaMeTpoB YIIOBOTO Ko3dduum-
enTa o6IIygeREOCTH Fy, BxoAAmEX B opmyny (B.27) [1]:

d:\/4'F=J4'900=33,86M;

T 3,14
F=F,=90wM;

0,61
M 0,04
H=42.d.-| ——| =423386-
{p, .,/g-d] (1,34-\/9,81-33,86

M=004xr- M2 ¢ (rabm B.1[1]);
_ 28,96
" 22,413-(1+0,00367-38)

0,1
} =31,5m;

Py =1]134 xr- M,

p=2 220 g6,

B +8%+1 186" +1,77° +1

=2,14;
2-8 2-1,77

A=
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1
1 [1 "k ] h { [ s-1J 214 - —
F==—-. 2 -2 ) aretg _ T 214+D-1,77-1)
S 2 N VA p— ’ 2 =
n Js2-1) s S+1 a1 TV 2a-)- 1,77+
4 (A+1)-(S-1)
o arctg( @l =0,3185 - [0,996 - arctg 1,884 — 0,832 -arctg 0,875] =
=3,185-[1,078 - 0,598] =0,3185 - 0,48 = 0,1529;
=_1_. _l_ 186 _1’86_ arct 1,771 i _‘/ 2 2 \/ 2 2 _
314 | 177 Joroi ) m 77T F,= |F2+F2 =,J02727% +0,1529% = 0,3126.
10. OnpenenseM xo>dpdHIEeHT NponycKaHaa aTMochephi
214 (214 +1)-(1,77-1) _ 1 no (opmyine (B.34) [1]:
Y214 _1 "2 V(214-1)-(1,77+1) t=exp[-7,0-10*-(r-0,5-d)]=

= exp[-7,0-10"* - (30-0,5-33,86)] = 0,9909.

11. BerumcnseM HHTEHCHBHOCTH TEIUIOBOTO H3IMYYeHHS
g (kBT - M’) DB TOpEHHH NpOJHBA XHIKOCTH IO (JopMyIe

=0,3185-[0,56 - arctg 1,274 —1,051- {arctg 0,527 —
—L131-arctg 0,875}] = 0,3185-[0,5115+0,3447] =

=0,3185-0,8562 = 0,2727; (B.24) [1]:
B__l_ q=Ef'Fq‘T=25'0,3126'0,9909=7,74KBT'M—2;

Fﬁl. S m,g[ f(B+1)-(S—1)}_ E;=25 kBt - M2 (1abm. B.1 {1).
n \/Bz —~1 (B-1-(S+1) 12. PacdeTHad HHTEHCHBHOCTh TEIUIOBOIO H3ITy4YeHHA
npeBsnnaet 4 kBT - M_? Ha paccrosHHd 30 M OT Hapy»XHOH yc-
y 1 TAHOBKH, CIIEOBATeNBHO, COrNAcHO 1. 7.3  Tabi. 2 [1] napyx-
s arctg [(A +1)-(S-1) Hasd yCTAHOBKA OTKPHITOH ILIOMANKH U4 aBTOIMCTEPHE! C JH-

41 V( A-1)-(S+1) = 3EABHBIM TONJIKBOM OTHOCHTCH K Kateropud BH.

6.3. Hapyxmsie yCTAHOBKH ¢ HATPpeTHIMH
117 — R TOPIOIHMH KHAKOCTAMH
L IR 7 Ry (R U (AN Tpumep 40
3,14 1/1,1 7 1 LI7-D-(Q,77+1) 1. Mcxoquble JaHHHE.

1.1. Hapyxuas ycraHoBka. Llex npgmumbasx MamuH. EM-
KOCTh-HAKOIHMTENIb TOPAYEro Macia-remnoHocHrens AMT-300
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pacnonoxena Ha OTKpHITOH Iulomanke. O6beM Macia-Tenso-
HOCHTEJIS B eMKOCTH Vy = 30 M°. Ha HOABOIAIINX H OTBOJALIHX
TpyOONMpoBOAAX YCTAHOBIEHH ABTOMATHYECKHE 33/BHOKKH.
Obsem macma-Temwionocutens AMT-300, nocrynajomero mpm
aBapuiHOH pasrepMeTH3alHA €MKOCTH K3 NOABOIAMMX H OTBO-
Aamux Tpy6onpoBoxos, cocrasuger Vo = 5 m°. [nomanka
He HMECT orpaxicHHA. TeMmeparypa HarpeBa TENJIOHOCHTENSR
te=280°C =5532 K (T,).

1.2. Monspaas Macca Macla-TelIoHocHTeNs AMT-300
cocrapier M = 3129 kr - kMoms™', Xummueckas dopMyna
Cy» ‘25H33,4350 ,34No,07. TeMnepaTypa BCOBIOKR I > 170 °C.
Ven-Ras TensioTa CropasHs MACA-TeIuIoRocHTe 1 AMT-300 papra
Qo = 42257 w]hk - k! = 42,257 - 10° Il - k0. TTnoTroCTS HoMIT-
KOCTH TIpH 4, = 280 °C cocTaBmsieT py = 794 KT - M. TeroeMKkocTs
TEILOHOCHTEIS TIPH Iy = 280 °C pasna Cy = 2480 Ik - k' - K.
KoncranTsr ypaBHenus Antyana A = 6,12439, B = 2240,001,
Ca=167,85.

1.3. JlapneHAe HAacHOIEHHLIX MAPOB TEILIOHOCHTENH Py
OpH HadalbHOH TEMIEpaType HarpeToro TEeMJIOHOCHTENR fy =
= 280 °C = 553,2 K (T,) cocrapiseT:

lePa= 612439 290001 _ (g 2240001
t, +167.85 280+167.85
P,=13,26 «Ila.

1.4. Tennora ucnapeHns TennoOHocHTENS Lyeq (JIK - Icr")
cornacno ¢opmyne (A.15) [1] Oyzner pasra:

__19173-10° .B-T}
(T,+C,-2732)* M
_19,173-10° - 2240,001 - 553,2°

= 200427 Jox - k.

" (553,2+167,85-273.2)*-312,9

2. OBGoCHOBaHHE PACYETHOIO BADHAHTA ABAPHH.

TIpH onpenciicHHE H30HTOYHOTO NARNEHES B3phBa AP
[IPH CTOPAHAHM CMECH MOPIOYHX NAPOB TEILIOHOCHTEIN C BO3YXOM
B OTKPEITOM TPOCTPAHCTBE IPHHHMAETCH PA3rePMETH3AIMEA EMKO-
CTH-HAKOIHTENS Topadero Macia-TemionocaTens AMT-300, pas-
IMB TNOCTYIHBIIETO H3 €MKOCTH TEILIOHOCHTENd HAa TOpPH30H-
TANBHYK) MMOBEPXHOCTh, HCIOAPCHAE IOPSYEro TCILIOHOCHTENS
C TIOBEPXHOCTH PAa3HBA M NOCTYIUIEEHE NAPOB TCIUICHOCHTE/A
B OKPYKAIOIee NPOCTPAHCTRO.

3. Macca XHIAKOCTH m; (KT), IOCTYNHBIHCH B OKPYXalO-
e POCTPAHCTBO, COCTABJIACT:

ma=(Va+ Vip)* px= (30 +5) - 794 = 27790 xr.

4. Macca mapoB m (kr), 00pasyOIEXCA PH HCIIAPEHHH
HATPETOH KHIKOCTH, ONpeesieTcs no cootnomenmo (A.14) [1]:

C_-
m=0,02-vM -P, -—= "8 =

2480-27790
= . . ————=15438 k1.
0,02-4/312,9-1326 509427
5. W36eITounoe AamieHAe B3phiBa AP Ha DacCCTOSHHH 7 =
= 30 M OT HapYXHOH YCTAaHOBKH €MKOCTH-HAKOIHTECNA MAacna-
rermnogocaTens AMT-300 cornacno dopMynam (B.14) u (B.15}
[1] cocraBHT:

0,8-14433""  3.14433" 5-1443,3) _
=101-] = > + + =97,7klla;
AP 101[ 30 30° 30°
]
M = Qﬂl?—-lm,s-o,l —14433 xr.
4,52-10

6. PacueTHoe W3OWTOYHOE JABICHHE B3PHIBA MTPEBHIIACT
5 x[1a Ha paccrosHE" 30 M oT HapyXHO# YCTaHOBKH, C/ICAOBa-
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TENILHO, COTIacHO II. 7.3 H Tabn. 2 [1] HapyxmHas ycTadoEKa eM-
KOCTH-HAKOIHTENR TOpA9er0 Macia-TeIIoOHOCHTes AMT-300
OTHOCHTCA K Kateropun BH.

IHpumep 41

1. Ucxomanle nansme.

1.1. Hapyxnas ycranoska. CHCTeMa BOXHO-TIIHKOJNEBOTO
oborpesa. Pesepryap xpasenns oTpaGOTAHHOIO STHACHIIMKOS
pacnonoxen Ha on?uroﬁ mnomazake. O6veM STHIEHIIMKONA B
EMKOCTH ¥y = 3,0 M". Ha moaposmumx ¥ oTBOASIIHX TpyOonpo-
BOJAaX YCTAHOBJICHH aBTOMATHYCCKHEE 3anBHxKH. OOBeM 3TH-
JICHIJHKONA, NOCTYNAIOMEro IPH aBapHHHON pasrepMeTH3aHu
pe3cpByapa H3 HOABOMAIMX H OTBOAAIMMX TPyGONpPOBOZOB,
cocraBnser Py, = 0,2 M’. [Inomanka He EMeeT OrpaXK/ICHHS.
TemmepaTypa mocTynaomero B pesepsyap XpaHEHHs ITHIIEHT-
nyxons fx= 120 °C = 3932 K (7).

1.2. Monsipaas Macca yrwieHrHKons M = 62,068 kr - kmois ™.
Xummrgeckan dopmyna CoHgO,. Temneparypa Benbmkw f,, =
= 111 °C. YaenpBas TeIIOTa CropaHHA 3THIEHTIIHKOS O =
= 19329 kllx - k' = 19329 - 10° Jix - xr"\. [lnoTHOCTS X¥HaAKO-
CTH npH 4 = 120 °C pasra py = 987 xr - M. Tenn0eMKOCTb
KUIKOCTH IPH £ = 120 °C cocrarnser Cy = 2820 [k - k' - K.
KoscranTit ypasnenns Artyama 4 = 8,13754, B = 2753,183,
G, = 252,009. A6comornas MaKCAMATBHAS TEMIIEPATYPa BO3-
Ayxa B faHHOM padione (r. Hormuka, Caxammmckas o651.) [3]
cocTaBngeT t,= 37 °C.

1.3. JlaBneAHe HaCHINEHHRIX NapoB 3THACHOIHKOMA P,
[pA Ha9aNbHOH TEMOEpaType KBAKOCTH 4y = 120 °C = 3932 K
(Th) coctaBnser:;

lgP.=8,13754 — 217,183

120+ 252,009
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Pe=545 lla.
1.4. Terinora BcDApeHus ITANCHTABKONA Lyc; COTNACHO
¢opmyne (A.15) [1] Gyaer paBra:
2
_ 19,173-10° .2753,183-?;93,2 — 950118 Jix- k1.
"N (393,2 +252,009 - 273,2)° - 62,068

2. O6ocHOBaHHE PacyeTHONO BAPHAHTA ABApHH.

IIpu ompenesneHEu W3OLITOYHOrO MARNEHHS B3phiBa AP
IPH CTOPAHMH CMECH T'OPIOYHX NApOB ITHICHITHAKONA C BO3AY-
XOM B OTKPHTOM IPOCTPAHCTBE NPHHHMACTCH Pa3rCpMCTHIANAN
pesepByapa ¢ HarpeThiM STHICHTIAKONEM, PA3THB HOCTYTHBLIC-
0 H3 pe3epByapa THICHITIHKOJA Ha rOpU30HTANBHYIO MOBEPX-
HOCTh, HCHApeHHe HArpeToro JTHACHIJIEKONA ¢ MOBEPXHOCTH
pa3iiBa ¥ MOCTYIUICHHE MApOR STHNEHIIHMKONA B OKPYKAIOIIES

CTBO.
npocrgjaHMm KHIKOCTH my, NOCTYNHBIICH B OKpYXAIOLICE
TIpOCTPAaHCTBO, COCTABIACT:
My = Vet Vap) - pu = (3,0 +0,2) - 987 = 31584 xr.

4. Macca mapoB m, oOpa3ylOIHXCH TPA HCHapCHHH Ha-

rpeToil XAIKOCTH, OUpEAeSeTcs o cooTHomer™o (A.14) [1]:

(55 R 2820-3158,4
m= 0,02 62,068 . 5,45 -W—lss’ = 8,05 KT

5. Vi36nmounoe fapieHHe gphisa AP Ha paccTossmH 7 = 30 M
OT HAPYXKHOH YCTAHOBKH pe3epByapa XpaHeHHs OTpabOTAHHOTO
ITHIEHTTMKONSA cornacHo dgopMynaM (B.14) u (B.15) [1] cocrasaT:

0,8-3,44°% 3.344%% 5-3,44] _
=101-| —=2 . + =487 xIla;
AP 101( TR 0
19,329-10° 3
=227 .8,05-0,]1=3,44 k.
i 45210°

6. 36nTouHOE AaBleHAe B3pHBA Ha paccTosHEd 30 M
OT HapYXROH yCTaHOBKH He mpessimaet 5 Klla, cneaoBare/ibHO,
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cornacuo 1abn. 2 [1] rapyxmas ycTaHOBKa OTKPHITOH ILTOMAJI-
KH QI pe3epByapa XpaHEHHA OTpalOoTaHHOrO 3THJICHTIHKOIA

He OTHOCHTCH K KaTeropun BH.

7. B cootBercTBHE ¢ mn. 7.2 ¥ 7.3 [1] mpoBeneM npoBepky

HapyXHOH YCTaHOBKH Ha NPHHAIIEKHOCTE K Kareropud BH.

8. IIposeneM ONEHKY mapaMeTpOB YIIIOBOTO Ko3(h¢Hm-

eHTa 00ayueHHOCTH Fy, Bxofsmux B popmyy (B.27) [1]:

g= J4-F _ 4-430=24’73 "
7 3,14

F=F,=0,15-1000 - (Vx + Vi) = 0,15 - 1000 - (3 + 0,2) = 480 M%;

0,61
M
H=42.d- =42-24,73
(p,-\/g-d] (1,138 J981- 24;73J
M=004%r M2 ¢ (tabn. B.1 [1]);
b, = 28,96 ~1,138 xr - M3
22,413-(1+0,00367-37)
po 2H _2:252 .,
d 2473
5227 230, .
d 2473
2 2
p= 187 _1+243 _142;
2-§  2.2,43
2 2 2 2
A= h*+S +l=2,04 +243 +1=2,28;
2-8 2-2,43

h h

F, L l~arct ——x
TRl s T st ) s
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X 4 arct §-1] 4 .arctg “+D-(S=D ||
g S+1 ,JAZ__I (A'"l)(Sq-l)
1 204 ) 204 [ (BT
14|28 ay 1) 243 2,43+1
528 G28+1)-28-D )|
T 281 Tl'm(\ﬁz,zs—l)-(z,ﬁn)}ﬂ‘0’3185"

x[0,412 -arctg 0,921 - 0,840 - {arctg 0,646 —1,113- arctg 1,034}}=
=0,3185-[0,3066 + 0,2681]=0,1830;

1 1

B—— A-—
Fﬂ=l. S -arctg(J(BH)'(S-l)}— S«
| VB:-1 (B-1)-(S+1) A* -1

1
 arctg [(4+1)-(S-1) 1 142~ 243
Va-n.G+n)| 34| Jiar-1

1

MR-
arctg (142+1)-243-1 | _ 228 243
(142-1)-(243+1) ) 2287 -1
‘1{ F 8+1)-(2, 43‘1)) = 0,3185 - [1,000-arctg 1,550 -
(2,28-1)-(2,43+1)
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—0,912-arctg 1,034] = 0,3185-(0,9978-0,7315] = 0,0848;

Fy= {F2 + F2 = 018307 + 0,0848 = 0,2017.

9. OnpepenseM ko3 GHIUEHT NpomycKaHus aTMocepHI T
no dopmyne (B.34) [1]:
T=exp[-7,0-107 . (r-0,5-d))=
=exp[-7,0-107-(30-0,5-24,73)] = 0,9877.

10. BorauciseM HHTEBCHBHOCTS TEIUIOBOTO H3MYdEHHS q
TIpH TOPCHHH IPOJIHBA XHAKOCTH cornacHo dopMmyne (B.24) [1]:

q=FEf-Fy-1=19.0,2017-0,9877=3,78 kB - M

E;=19 kBt - M* (Tabn. B.1 {1] no Hedrn).

11. Pac4eTHas HHTEHCHBHOCTH TEHIOBOTO H3NyYECHHS
He mpeBsimaeT 4 kBt - M2 Ha paccTosHuH 30 M OT HApYKHOEH
YCTAHOBKH, CJIENOBATENbHO, COracHo m. 7.3 u tabn. 2 [1] Ha-
PykHad YCTAHOBKA pe3epByapa XpaHeHHS OTpaGOTAHROTO 3TH-
JICHTIIHKOJIA, PAaCHOA0KEHHOIO Ha OTKPBITOM ILIOIAAKE, HE OT-
HOCHTCA K Kareropuu BH ® otHOCHTCS X Xareropun JTH.

6.4. Hapy:Hble yCTAHOBKH ¢ FOPIOYHMH NLLISMH

Ipumep 42

1. Ucxonmarie naHHLe.

1.1, IlpnemMnEli GyHKEp acTHPAZHOHHOH CHCTEMEBI HEXa
IUIMGOBKH H3NENHH U3 ApeBecHHbl 00heMom 30 M BIoNHEH
H3 QUIBTPYIOMEH TKAHH M PACIONOMEH 10 HABECOM HA OT-
KPBITOH TEPPHTOPHH IIPEIIPAATHSL.

1.2. B 6yHKepe HAKAIUTHBAETCA MEJIKOHCIIEPCHAS JPEBECHAS
NeUTL (pasMep gacTil MeHee 100 MkM) B KoymaecTBe n0 5000 KT
Temnora cropaans mpepecroi memm Hy=1,5 - 107 Jx - 1 ~ Kpn-
THYECKHH pasMep 4YacTHll B3PRIBOOMACHOH B3BECH IpesecHoH
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nem 4d* = 250 mxM. CtexuoMeTpruyecKad KOHUCHTpaHs OpH-
HHEMAETCH paBHOH pe = 0,25 xr - M™. B obbeme GRIBETPa BOIMOX-
HO 00pa30BaREe B3pLIBOONACHOTO 0O0Naka ApeBecHOH NBUTH NIIPH
B3BHXPEHMH OTIOXKEHHAH UM (COPBABIIAXCA CO CTEHOK OyHKEpa)
HOCTYTAIOMIAM B OyHKEp NOTOKOM 3aIbUICHHOIO BO3AyXa.

1.3. Chepennsa, HeoOXOmHAMBIE A OHMpEAC]CHHMA CTEXHO-
METPHUYCCKOH KOHNICHTpalHH MYYHOH IBUIM Dcr B BO3AYXE NPH
HOPMAaBHEIX ycrnoBHaX (arMocdeproe parnenue 101,3 klla, Tem-
neparypa 20 °C), MOIyT 335aBaThCH OJHAM H3 TPEX CIOCOOOB:

1) npsAMEIM yKa3aHHEM BEJHYHHBIL: Per = 0,25 KT - M,

2) yxasaHdeM cBefieHnit 0 GpyTTo-PopMyne XEMEIECKOTO
cocrasa BemiecTBa, Hampumep, B BHIe CyHpOyxNa. B Takom
CyZae pacdeT p.; DPOH3BOOMICS Ha OCHOBE XHMHUYECKOIO
YPaBHEHHS OKHCHEHMs JAHHOTO BEHIECTBA BO3AYXOM IO COOT-
BETCTBYIOIMMX TIpONyKTOB B3aHMoaeictEA (COz, H20O 1 N3) —
no gopmyne

per=0,0087-(12-V+B+ 16 - K+ 14 - A)/(V + B/4 -K/2).

ITpu Hanwuuu B 6pyTTO-HOpMYyNE BEIIECTBA JAPYIHX aTO-
MoOB, HanpiuMep S, P, Al, B pacuere A0/DKHBI YIHTHIBATHECA AO-
IOJHATEILHBIE MPOAYKTH okucienus SOs, P20s, ALOs;

* 3) pe3y/IbTATAMH IKCTICPHMEHTAILHOTO H3MEPEHHS YORUTH
MACCH KACIOpo/a Amg B Xamepe, I/ie TPOH3BEACHO BEDKATaHHE
mpoOHOM MaccH HcClenyeMoro BemecTBa Amy B arMocdepe
KHCIOpOJA (HApHMED, B YCTaHOBKE JUIA ONPEHECTIECHH TEILIOTHI
cropanms pemectea o FOCT 21261-91).

B sTOM Cityuae pacdeT per MPOH3BOJHTCA N0 HopMyIe

Per = (Amx /Amo) - Mo,

rae Mo — macca xacnopoga B 1 M BO3/lyXa; AOIYCKAacTca IpH-
HEMAaTh Mg = 0,24 xr - M2,
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2. ObocHOBaHHE pacuerHOro BapHAHT2 ABAPHH.

ITockonpky B paccMaTpHBaEMOH YCTAHOBKE HE NPHCYTCT-
BYIOT TOPIOYHE ra3kbl, JEerKOBOCIHIAMEHRIOMHAECH JKAIKOCTH
¢ TeMIIepaTypoi BCRBILKH He Oonee 28 °C, pemecrea W (HiaH)
MaTepHael, CIIOCOOHBIE ropeTs OpH B3AHMOAEHCTBHH C BOIOH,
KHCROPOIOM BO3[yXa # (MIH) APYT ¢ APYTOM, AAHHAS YCTAaHOB-
Ka He OTHOCHTCA K KaTeropan AH.

IlockoneKy B YCTaHOBKE HPHCYTCTBYIOT TOPIOYHE IIBUIH,
HeoDXOIHMO HCCeNoBaTh BO3MOKHOCTh OTHECEHHS JaHHOM
ycraHoBku K kxareropar BH. /lna storo cnenyer paccMoTpers
aBapHIO, COMPOBOXAAIOIIYIOCA 00pasoBaHHeM obiaka roproyci
[IBUIM H POH3BECTH pacdeT H3OLITOYHOTO AaBACHHASA B3PHIBA.

ABapH¥iHas CHTyallHd, IPABOAAINAS K BOCIUIAMEHEHHIO
TOPKOYEro MbUIEBO3AYINHOIO ofnaka B obseMe (uibTpa, cBI3aHa
¢ DOSIBJIEHHEM B 00BbeMe OyHKepa HCTOTHUKA 33KHTAHHA B BHJIE:

- THCKOLIHX YacTHIl, OPHHEECEHHBIX MOTOKOM 3albUICHHOIO
BO3IyXa;

- Pa3pajioB CTATHYECKOIO 3NIEKTPHYECTBA C JHEpPrHEH,
NpeBEIaONed MEHHMANbHYIO SHEPTUIO 3AKATAHHS IBUIEBO3-
OYIIHOTO ofaka.

HacToTa BO3HHKHOBEHAA NONOOHBIX ABADHHHBIX CHTYALM
HEH3BECTHA.

O6peM croparomeii B apapHiHHOM pPEXHME a3POB3BECH
coBmazaet ¢ 06reMoM GyHKepa Vo, = 30 M.

3. Beuay OTCYTCTBHS CBEACHHHR O HACTOTE BO3HHKHOBEHHSA
PacCMOTPCHHON aBapHiHOH CHTyallHH OKA3BIBACTCA HEBO3MOXK-
HBIM OICHHTE BEIIHYHHY MOXAPHOro pHCKa. B COOTBETCTBHH
cm. 7.3 [1] B aroM cirydae #omycxaeTcst UCIONB30BATE KPHTEPHH
OTHECEHHA YCTAHOBKH K KareropHu BH no Benwduue pacuetHoro
H30BITOUHOTO HaB/ieHHA AP NMPH CropalHH MbUIEBO3YIIHOA CMe-
CH Ha pacCTOAHHH 30 M OT HapYHOH YCTAHOBKH.
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- A —————

Hmxe npuBouTca pacaer AP.
4. Kos¢punmueHT ygacTH IOBUIH BO B3pHIBE Z pacCUHTHI-
Baercs o gopmyne (A.16) (1] m cocTapnser:

Z=05-F=05-1=05.
5. PacdeTHY10 Maccy B3BEIMIEHHOH NBUTH m (KT), ydacT-
BYIOMme# B pa3BHTHH aBapAMHOH CHTyaluH, OUPEACIAIOT
no ¢popmyne (B.17) [1]:

m,+m,

PerVaa/Z

TTockONBKY mg; + Mg, = 0 + 5000 = 5000 KT} pey - Van/Z =
=0,25 - 30/0,5 = 15 xr, cnexyer nupuaaTs m = 15 kr.

Jlnsa HaziexxHoro BRITOJNHEHHS pacdera AP nenecoobpaszHo
00BACHATE (r3HYecKHil CMEICT HCIIOIL30BaHHOH 371echk GopMYy-
nel {A.17) [1]. A30brTodunOe AaBNeHAe BO3AyXa B MOMEINEHHH
IPH TOPEHHH B3BECH OOBACHACTCA TECIIOBHIACICHHCM DEAKIHH
OKHCJICHAS JUCIEPCHOTO rOprOdero KUCIOpoaoM Bodmyxa. [lo-
3TOMY B OKOHYATEJIbHOM pacqdeTe aBNeHHs B3phIBA OPHCYTCT-
syer obimag Macca cropeBmieii B MUIEBO3XYLIHOM 06Jlake IBUTH
m H TEIUIOTBOPHAA XAPAKTCPHCTHKA BLITOPaHHS €JHHHZHOIO
KonudecTBa nbUtH H;. IloHITHO, 4TO Macca m He MOXeT NpPEeBhl-
CHTEH OOHIyI0 Maccy NIBUIH B 3TOM OONake (Mg + mae), KOTOpad
3anucaHa B BepxHeit crpoke popMyisl (A. 17) [1]. Ho Macca m
MOXeT OBITh MeHbIIE (Mg + my). [locneqHee IPOHCXOMHT
B CIyJae TOpPeEHA NHUIEBO3AYINHBIX o6sakoB, oborameHHBIX
FOPIOYMHM, KOTHA IS [IOJHOrO BHITOPaHAA MEUTH B TaKOM obia-
Ke He XBaTaeT KAc/opoaa Bosxyxa. Jlns monobHex «HoraTemx»
cMecell Macca BRITOparomei neuE Gyaer orpaHHYeHa colepKa-
HMeM KHCIOpoaa B o0nake, a MOTOMY OHa HE JCIDKHA IPEBOC-
XOAUTH BENHIHHY Py - Vas, QHTYPHPYIOLIYIO B HHKHEH CTPOKE
thopmymsi (A. 17) [1]. BobasuM, gro nonpaska (1/Z) x ykasasHoH
BemmupHe oOycnornena coeundmko#d pacuera AP, Kyla Macca
CrOpeBIIeH MBUTH (PAKTAYECKH PXOJHT B BHE KOMILIEKca m - Z.

m = min
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6. [IpuBenenHy10 MacCy roproYel HBUH myp, KT, Olpeze-
B0t Ho Gopmyine (B.21) [1}:

Mpp=m-Z-Hi/Ho=15-0,1-1,5- 104,52 - 10°= 4,9 xr.

7. Onpenenenne H3GHITOMHOrO aBieHHS B3pbBa AP
Ha PacCTOAHAH r = 30 M 0T HAPYXRBOH YCTAHOBKH IPOH3BOZMT-
cd 1o ¢popmyne (B.22) [1]:

0,8' 0,33 g 66 .
AP:PG-( mg +3 My +5 my,

r r? r?

=101,3- (0,8 - 4,9%%%/30 + 3 x
x 4,9%%/30% +5 - 4,9/30%) = 5,6 «Ila.

8. [Tocxonbky AP npeswimaet 5 klla, B cOOTBETCTBUE
C kpuTepHeM . 7.3 [1] paccMaTpHBAaeMyK HapyXHYIO YCTAHOB-
Ky Clie[yeT OTHECTH K Kateropus BH.

IIpumep 43

{. Ucxonsrie nannnie.

HcxoniHbie NanHEIe aHANOTHYHE JaHHLIM TpiMepa 42 ¢ Tem
P23NHTHEM, 9T0 H3BECTHA 9acTOTa DEANH3ALHM B TEYEHHE roia
PaccMaTPHBAEMOTo CHOEHApHA pa3BHTHA asapuu: O = 107 rox .
Honomuwrensras wupOPMAHA: HACHIIHAS ILIOTHOCTD IpeBec-
HOH MBUTH COCTABILIET Py = 300 kT - M, YTON €CTECTBEHROIC
OTKOC2 I OTNOXEHHA IPCBECHOH NBUIM cOCTaBnser o = 45°,
MaccoBas CKOPOCTh BRITODAHHA OTIOKEHHS APEBECHOH IBLUTH
coctaenser 0,01 xr-M~2 . c"; IUIOTHOCTS BO3AYXA Py = 1,2 KT - M.

B paccMaTpaBaeMOH yCTaHOBKE HE IPHCYTCTBYIOT rOpio-
MHC radpl, JNErKOBOCIUIAMEHSIONIHECS JKHIKOCTH C TEMIEpary-
po# ecnsimky e Gonee 28 °C, BemecTsa H (HIH) MaTepHAIE,
CHOCOOHRIE ropeTh NPH B3aUMOAEHCTBHE C BOZO, KUCIIOPOAOM
BO3/Tyxa H (&) Apyr ¢ mpyroM. Ilo aToli HpHYMEE gawHas yc-
TaHOBKa He OTHOCHTCH K Kareropau AH.
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B ycranoBke ODpHCYTCTBYIOT ropiouse nmuind. 1lo stol npu-
THHE HeoOXOMHMO HCCIEA0BAThH BO3MOXHOCTE OTHECCHHA NaHHOH
ycTanOBKH K kareropud BH. Jln4 s1oro cneflyer paccMOTpeTh aBa-
pHIO, COLIPOBMXIatoMYyIoca obpazoBanrem 0baka roprode NsUA
H OPOHIBECTH PacTeT H30RTOMHOIO TARICHHS B3PLIBA.

2. B COOTBETCTBHH ¢ pac9eTaMH H3 NpeABIAYIIErc IpHME-
pa BejMuAAa A30LITOYHOTC NABNEHHA B3phiBa AP Ha paccrod-
HAH 7 = 30 M oT HapyXHO# ycTaHOBKH cocTasieT 5,6 kIla.

3. Unarynec BosHEL JaRICHHS i, [1a - ¢, Bhrascnsem no ¢op-
Myrie (B.23) [1]:

=123 mi%lr=123-4,9"%/30=11,71Ia-c.

4, BrrarcnseM BenaIuay NpoOrT-QyHKmEE Pr no dopmy-

nam (I'.1) mn (I".2) [1]:

Pr=5-026-In-(V)=5-7,7=-2,7,
re V= (17500/AP)* + (290/)* = (17500/5600)%* + (290/11,7)> =
=9,3.10"

5. Tlo ta6n. I'.1 [1] mia nonyuyeHHoro 3HaYeHAA NPOOHT-
¢yHKUHA onpenenseM YCJIOBHYIO BEPOATHOCTb IOpaXEHHs 4de-
noeexa: Oy < 0,001.

6. Tloxapumii paCcK P(a) (rox”") B onpenenenno# Touke
TeppuTOpHH (g), Ha paccTOAHAE 30 M OT HAPYKHOW YCTAHOBKH,
OIpeAe/IOT ¢ NOMOIBIO cooTHomeH A (1) [1]:

P(a)=Qs- 0<10%rog™.

7. Hockomeky Pla) < 107 rox”', paccmarpuBaemas Ha-
PyXHas yCT2HOBKa HE OTHOCHTCH B kareropuu BH.

8. TaxmM ofpa3oM, paccMaTpHBacMasd HapyXHas ycTa-
HOBKa Be oTHocHTcH K KareropusM AH u BH. B cooTBercTBHH
¢ TpeGoBanAamMu 0. 7.2 [1] paccMOTpEM BO3MOXHOCTE OTHECE-
HHA JadHOH# HapykHOH ycraHoBkH K Kareropum BH. B ycra-
HOBKE NPHECYTCTBYET TONBKO IOPIOYas NbUTh, H OTBET Ha BOIIPOC
0 NPHHAJUIEKHOCTH YCTAHOBKH K Kateropud BH B coorBercT-
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BHH C KpuTepHeM m. 7.3 [1] 3aBHCHT OT pacYeTHOre 3HaYeHHS
HHTEHCHBHOCTH TEILUIOBOIO H3NIy9eHHA OT OYara I0Xapd, Bhi-
3BaHHOTO 3aropaHMeM NPOCHITABIICHCS A3 YCTAHOBKH IBUIM, Ha
paccTosHMH 7 = 30 M OT YCTAaHOBKH.

9. B cooTBeTcTBHHE ¢ TpebopanmeM n. B.4.1 cnexyer BH-
Oupartt, sanGonee HeONArONpPHATHE BAPAAHT ABAapHH, IIPH KO-
TOPOM B TOPCHHH YJacTBYeT HaHOONbIEEe KOTHYeCTBO HBUIH,
YTO OTBEYAST MOJIHOMY 3allOHEHHIO EMKOCTH OyHKepa, TO ecTh
o6BeMy mbUTH, paBHEOMY V; = 30 M°. Takoe KONMHYECTBO MBUMA
TIpH NPOCHINTAHAH Ha 3eMMo obpasyer o0BEKT B BHJE KOHYyca
(yrox otkoca paeed o = 45 °C) ¢ BricoTo# H, paBHO# pamHycy
OCHOBaHHA R.

IlpapapHiBas 00beM KOHYCA K HAYAILHOMY 00BLEMY MBLTH,
TIONYYHM:

(13)-n-R2-H=V,,
oTKyna cnenyer: H=R=(3 - Vym)"* = (3-30/3,14)* =3 m.

10. B cootBercTBHE ¢ dopmynoit (B.24) [1] mHTeHCHB-
HOCTH TEILIOBOTO H3Ny9eHHs g, KBt - M~, mpH TOPCHHH TBEP-
JBIX MATEPHAIOB PACCIATHIBAKOT O GOpMyNe

q=Er-Fy-1,
rae Ey — cpenHenoBepXHOCTHAA ILTOTHOCTE TEMIOBOrO H3IYYe-
HHSL [LIaMeEH, KBT - M2, F, — yrnogoit xoaddumenT o061yden-
HOCTH; T — KO QHIHEHT NpomycKanAd aTMocepsl.

B cootBercreuH ¢ npumevanweM K Tabn. B.1 momyckaerca
npurBMath Er= 40 kBT - M,

H3 obmux coobpaxkeHuit cnefyer, 4TO BENHYHHA YIJIOBO-
ro ko3 yrEenTa 00IyICHROCTH MO IHHAETCS COOTHOIMEHHIO

Fy<Smad 1l
¢ Smax — MAKCHMATBRO BO3MOXHAM IUIOMALE NPOEKIMH T,
AMeomero GopMy IUIAMEHH BOKDYT TOPSIETO OOBEKTA; Fmin —
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MARHMATBLHOES PACCTOSHHE OT IUIAMEHH IO TOYKH, YHANEHHOH
Ha paccTogHHE 7 = 30 M OT HApYKHOH YCTAHOBKH.

Cornacro o. B.5.1 [1] npu ropeHHEH TOHKOIrO IMTHHAPH-
YeCKOro Cl0H HPEBECHOM IBUIH, JICKANIEr0 Ha MOBEPXHOCTH
3eMAH H HMewmero auamerp d = 2R = 6 M, fopMmy ninaMeHH
MOXKHO MpPEACTABHTh OHIHHAPOM C OCHOBAaHHEM TOTO )K€ IHa-
MeTpa B BRICOTOH H, papHOHR

H=42-d- [Mi(py- g*° - &)™ =
=42-6-[0,01/1,2-9,8" - 6] =384 m.
IMockonbky $opma HmpocsmMaBMIEHcs NEUIH TIPEACTABIAET
KOHYC MeHbIeH BhICOTHI (3 M), ¢ JOCTATOYHBIM 3allacoOM Ha-
NEXHOCTH OYIEM anmpOKCEMHPOBaTh (popMy INIAMEHH BEPTH-
KaTbHAIM ITHIHHIPOM JHAMETPOM 6 M H BBICOTOH, PaBHOH CyM-
M€ BHICOTHI IAIHHIPA H OOJYICHHOH paHee BRICOTHI fUIAMEHH,
TO ecTh 6,84 M.
JUns nnaMens paccMaTrpUBacMol QOPMEL Spax = T - R o =
= r — R. Takum o6pazom,
F,<3,14-3%(30 -3’ = 0,04,
Cornacto $popmyne (B.34) [1]
1= exp[-7 - 107 (- R)} = exp[~7 - 107 - (30— 3)} = 0,98.
OO0BeaHHAS pe3yALTATHI OLEHOK, IOTYYHM:
g<40-0,04-0,98=1,6xBT-M".

11. Hockomsxy g < 4 kBT - M, B COOTBETCTBHH C KpHTe-
puem 1. 7.3 [1] paccMaTpHBacMad HapyxXHad yCTaHOBKA HE OT-
HOCHTCH K kateropun BH.

12. B cooTBeTcTBHH ¢ TpebopannsmA 1. 7.2 [1] paccmoT-
PHM BO3MOXHOCTDH OTHECEHHS JAHHOM RapyXHOH YCTaAHOBKH
k kareropud I'H. ITockonpKy B YCTAHOBKE HC IPHCYTCTBYIOT
HEropIOYHE BEIIECTBAa H MATEPRAIL B TOPSICM, PACKAICHHOM H
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(vE) pacmuiaBleHHOM COCTOSHAH, mpouece obpaboTKH KOTO-
PEIX CONPOBOXAACTCA BHIACIEHHEM JYHHCTOTO TelUla, HCKp |
(WNH) IUIAMEHH, & Taloke He NPHCYTCTBYIOT IOPIOYMHE TIaskl,
XAAKOCTH M (HIIH) TBEpAble BEMECTBA, KOTOPHE CKATAIOTCH
HIH YTHIA3HPYIOTCR B KadeCTBE TOIUIMBA, NAHHAY YCTaHOBKA
HE OTHOCHTCK K Kareropau ['H.

13. IlockodpKy paccMaTpRBacMas HapyXHas YCTaHOBKa
He OTHOCHTCH K KareropusaMm AH, BH, BH u I'H, nanmyio ycra-
HOBKY B COOTBETCTBHH ¢ TpeboBaHusIMHA 1. 7.2 [1] & Tabm. 2 cne-
KyeT OTHECTH K Kateropun JIH.

6.5. Hapy»HbIe yCTAHOBKH C FOPIOMHMH
SKHAKOCTHMH

Hpumep 44

1. Ucxoxnsle faHHEIE.

1.1. Hapyxwnas ycramoBka. OTKpwTa® IUIOMagxa XpaHe-
HHS HHAYCTpHAIbHOTO Maciia M-5A B Meraumgeckax Goukax.
Obbem xaakocTH B 40 HGouxax Vy = 7,2 M. [lnomanka He AMe-
eT OrPaXICHHA.

1.2. HanycTprnanmbhoe Macio H-5A — roproyas XMaKoCTh.
TemmepaTypa BCOBIIKH fpen > 118 °C. InOTHOCTH XHAKOCTH
OpH £y = 20 °C paBHa p, = 888 xr - M~. AGCOMOTHAA MaKCE-
MalbHad TeMIeparypa BO3fyXa B RaHHOM paiioHe (r. Bnama-
MHp) {3] cocrasnser £, = 37 °C.

2. O6ocHOBaHHE pacYETHONO BAPHAHTA ABAPHH.

Ilpn pacydere HHTCHCHBHOCTH TEIUIOBOIO H3IyYcHHS pH
IOpEHMH MeTAIUHUCCKHX 00YeK ¢ ABAYCTpHATbHEEM MacioM M-5A
NPHEMMAETCA €ro pasidHB H3 00dYeK Ha TFOPH3OHTANBHYI) OO-
BEPXHOCTD ¥ I'OPCHHE Ha IOBEPXHOCTH pasiuBa. [lnomans pas-
JHMBa XAFKOCTH F = 1080 M2
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3. B coorsercTuH ¢ m1. 7.2 & 7.3 [1] mpoBeneM NpoOBEPKY
HAPYHOH yCTaHOBKH Ha HPHHAVICKHOCTb K KATCTOPHH BH.

4, TlpoBegeM OMEHKY ITapaMETpOB YrIOBOTO ko3¢ daun-
enTa 00IMygeHHOCTH Fy, BXOASUHX B GOpMyITy (B.27) [1}:

d- ,4-F _ [41080_ 0
n 3,14
0,61
H=42.d- [—j‘ir] ~42-37,1 %
P, Vg-d
0,61
x 0,04 =334 M;
1,138-/9,81-37.1
M=0,04xr-M2- ¢ (1abn. B.1 [1]);
28,96

3

p. = =L138 kT-M 7}
* 22,413(1+0,00367-37)
po 2H _2:334 4.
d 371
S: E:——2.30=],62,
d 37,1
2 2
B= 1+8 =1+1,62 ~112;
2-S 2-1,62
2 2 2
2.8 2-1,62

1)1 h h
F =—.|—-arct -—x
' I:S g{ Sz—l] S
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§-1 A A+D-(S—

. mtg[ __J_ , +D-(s- | |_
{ S+1) Jo-1 a“"g[ (A-D-¢s+1) J[ |~
[ 18 162-1

314 [1,62 mtg( N6z 1 ] 162'{ \/162+1J

2, 12 J(z J2+1)-(1,62-1)
Vi AV e ) |7 03185

x[0,617-arctg 1,412 - 1,111 - farctg 0,486 - 1,134 -arctg 0,812}] =

=0,3185-[0,5890 + 0,3193] = 0,2893;

1
B—— ]
F=l|__S .amtg( <B+1)-(S-I>J_ 5

Com VB B-1)-(S+)) Jg_1
1
A=-D-(S+D )} 314 | f1122 1

I
carctg| |12+D-(162=1))_ >2-15
L12-1)-(L62+1) ) o122 -1

x arctg{ (212+1)-(1,62-1)
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Q@12-1)-(L62+ 1)J = 0,3185 - [0,997 -arctg 2,045 -

—0,804-arctg 0,812] =3,185-[1,1126 —0,5483] =0,1797;

= JF2 + F? =4/0,2893% +0,1797* =0,3406.

5. Onpenensiem k03¢ HUIMEHT NPOnYCKAHHA aTMOCephl T
no popmyne (B.34) [1]:
T=exp[-7,0-107 - (r-0,5-d)}=

=exp[-7,0-107* - (30-0,5-37,1)]= 0,9920.

6. BeMHCISEM HHTEHCHBHOCTH TEMIOBOFO H3JIyY4€HHS g
IIpH TOPEHHH IPOJIHBA XHIKOCTH cornacao gopmyite (B.24) [1]:

q=Ef-F,-t=13-0,3406 - 0,9920 = 4,39 «B1 - M ;
E;=13 kBt - M~ (tabn. B.1[1] no Hedrr).
7. PacuerHas HHTCHCUBHOCTL TEIUIOBOTO H3JIyYECHHS Mpe-
Bbmaer 4 kBT - M2 Ha paccrosHuE 30 M OT HapyXHOH yCTa-
HOBKH, C.II0BATEILHO, coriacHo m. 7.3 u 1abn. 2 [1] napyxnas

YCTAHOBKZ OTKPHRITOH TUIOWIAJKH XPaHCHHA HHIYCTPHAIBHOIO
Macia B METALTHYECKHX GouKax OTHOCHTCH K Kareropuu BH.

Ipumep 45

1. HexoaHble JaHHEBIE.

1.1. Hapyxuas ycradoBka. TpancdopMarop, pacrono-
WeHHBIH Ha OTKpsITOM momanke. O0neM TpaHC(hOPMAaTOPHOTO
macia B TpaHcdopMatope Vi = 1,0 M>. TTog TpancopmaTopom
pasMemeH noanoH-Macnocbopuuk obveMoM V,, = 1,2 M. Iho-
mans noanoHa F = 20 M2,

1.2. TpancthopmaropHoe Maclo ~ roprogas XHIKOCTh. TeM-
HEpaTypa BCIBIIIKH lpen > 135 °C. InoTHOCTE XHIKOCTH Py =
= 880 kT - M. AGCOTIOTHAS MAKCHMANTLHAN TCMIICPATYpPa BO3AYXA
B IaHHOM parioHe (r. PoctoB-ra-Jlony) (3] cocrammser ¢, = 40 °C.

12}




2. ObocHOBaHHE PACYETHOTO BAPHAHTA ABAPHH.

Ilpn pacuere FHTEHCHBHOCTH TEIIOBOrO H3NMYdYEHHS IIpH
ropessH TpaHchopMaTopa ¢ TpaHCHOPMATOPHBIM MAclioM TpH-
HAMAeTCd pa3dB TpaHCHOPMATOPHONO Maciaa B MOJACH-
MacI0cOOPHAK B rOpeHHe Ha HOBEPXHOCTH KHIKOCTH B HONJI0-
He-Macnoc6oparKe miomansio F = 20 M2,

3. B coorsercTBHHE ¢ m1. 7.2 1 7.3 [1] npoBeaeM mpoBepky
HapyXHOH YCTaHOBKH Ha IIPHBAUICKHOCTE K Kareropas BH.

4. IIpoBenieM ONEHKY MapamMeTPOB YTJIOBOTO KOY(dHIM-
eHTa obnygenHocTE F,, Bxonsmmx B dopmynay (B.27) [1}:

d= ¥ 20 _s505u
314

0,04 " =84 M;
L127-J981-505)
M=004xr-M>-c' (tabn. B.1 [1]);

B 28.96

22,413 (1+0,00367 - 40)
_2-84

5,05

_2-30

5,05

2

p= 11188 L.
2-11,88
2 2

A= 3,33 +11.88 +1=

2-11,88

H= 42-5,05-[

=1127 xr- M_3;

Ps
h =3,33;

S =11,88;

6,45;
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Fo bl e 333|333 | [1088-1)
*Z31a {1188 °F Ji882 —1) 1188 11,88 +1
B 6,45 . arct (6,45+1)-(11,88-1) — 03185
J6.45% -1 (6,45—-1)-(11,88+1)
x{0,084 - arctg 0,281 — 0,280 - {arctg 0,919 — 1,012 arctg 1,074}] =
=0,3185-{0,0230+ 0,0246] = 0,0152;

1
598-——
1188 [(5.98+1)-(188-1) ]_

F,=03185} ———=—
5,987 1 Y(5.98-1)-(11,88+1)

1
645-——
B 1188 .mtg( 1(6-45+1)'(“v33“‘)) =03185x

J6.45% _1 V(6,45-1)-(11,88+1)

x [1,000 - arctg 1,088 — 0,999 - arctg 1,074] =
=3,185-[0,8275-0,8202] = 0,002325;
F, = +/0,0152? +0,002325% =0,0154.
5. OmnpenenseM koadpHIMEHT TponycKaHus aTMocheprl T
o opmyne (B.34) [1):
t=exp|-7,0-10% - (30-0,5-5,05)|=09810.
6. BhMHCIACM HHTCHCHBHOCTH TCIUIOBOFO HAYHCHHA §
IIpH FOpPeHHH MPOHBA XHAKOCTH cornacHo gpopmyne (B.24) [1]:
g=E; F,-1=250,054-09810=038 xBr- M %;
E;= 25 xBr - M (1a6n. B.1 [1] no medm).
7. PaccauTaHHas MHTCHCHBHOCTH TEILIOBOTO HITYyICHHS
He mpepsmaeT 4 kBT - M7 Ha paccrosaud 30 M OT HapyxHOMH

123




YCTaHOBKH, CIEAOBATEILHO, COrNacHo m. 7.3 ¥ Tabn. 2 [1] ma-
pPyXHad ycTaHOBKa TpaHcopmaropa ¢ TpaHCHOPMATOPHEIM
Mac;I0M, PACTIONOKEHHON0 Ha OTKPHITOH Niomajake, He OTHO-
cures k kareropHd BH u otHOCHTCA K Xareropun JTH.

6.6. Hapyxnbie ycTAHOBKH € TBepALIMH
FOpIOYHMHE BeIRECTBAMH B MATEPHAIAME

IIpumep 46

1. Mcxoparie naHHbIe.

1.1. Hapyxm#as ycranopka. Criafl JUis XpaHCHHS OHIIOMa-
TepHanoB B mrabesax Ha oTKpuToH mwiomanke. Ilnomans xpa-
HEHHA (pa3Memenns) manoMarepaanos F = 1000 M.

1.2. IlanoMarepranisl — rOpIOYHIl MaTepHan. Y aelsHAs Mac-
COBas CKOPOCTS BRITOPAHMS IAJIOMATEPHANOR M= 0,04 k1 - M~ - ¢ .
AbcomoTHas MaKCHMAJIbHAS TeMIeparypa BO3AyXa B JAHHOM
paiione (r. Apxaarensck) [3] cocrasser £, = 34 °C.

2. ObocHOBaHHE PaCcYETHOTO BaPHAHTA aBapHH.

Ilpu pacdere HETEHCHBHOCTH TEIUIOBOTO H3NYYCHHA IIPH
TOpeHHH MMAIOMaTEpPHANOB Ha CKJIajc NPHHEMAECTCA TOpeHHe
Ha oMMy ux pazMemennd F = 1000 M.

3. B cootBercTBHM ¢ . 7.2 B 7.3 [1] nposeseM npoBepKy
HapyXHOH YCTaHOBKH Ha NIPHHAIEKHOCTL K kaTteropkr BH.

4. IlposeneM OMEHKY NApaMeTpoB YINOBOTO KOXpOHIHE-
eHTa obnyqennocTr Fy, Bxopammx B popmyny (B.27) {1]:

d= 2100 _ 557y,
314

0.04 0,61
- =324 Mm;
1,1488-/9,81-35,7 )

H= 42'35,7{

_ 28,96
22,413-(1+0,00367 -34)

he 2-324 _ 182;
35,7

_2-30
357

_1+1,68° _
T 2.1,68

4o 1827+ 1,68” +1
T 2.168

1 1,82 1,82 11,68—1 _
E—O,3185-[E§.mtg[\ﬁ'6s2_l} 168 {arctg{ i,68+1]
AV, arctg (2,12+1)-(1L,68~-1) - 03185x

J2122 -1 (2,12-1)-(L,68+1)
x[0,595 - arctg 1,348 — 1,083 - {arctg 0,504 — 1,1 34- arctg 0,841}] =
=0,3185-[0,5549 +0,3532] = 0,2892;

=1,1488 xkr-M>;

Pa

S =1,68;

1,14;

=212

1
14— ——
’ 114+ 1) (L68—1

F, =03185.| ——258 . arcy U( th( )}—

1/1,14" -1 L14-1)-(1,68+1)

2,12 - !

2,12-1)-(1,68+1)

e [f2,12+1)-(1,68—1)J =0,3185
(

\/2,122 -1




x[0,995- arctg 1,969 — 0,816 - arctg 0,841] =
=0,3185-[1,0954-0,5706] = 0,6171;

F,= JF?+F2 =/0,2892% +01671? =0,3340.

5. Onpenensem xo3ddpeEmEenT NporyckanBd armochepn! T
oo dopmyne (B.34) [1}:
T=exp[-7,0-107" - (30-0,5-35,7)] = 0,9915.

6. BuamcnseM BEHTEHCHBBOCTD TEILIOBOIO HITYUCHHS g LIPH FO-
PCHHH TBEPALIX TOPIOYHX MATEPHANOB cornacHo dopmyie (B.24) {1]:
g=FE-F,-1=40-0,3340-0,9915 = 13,25 kBt - M %,
E; =40 xBT1 - M2 (npaMenanne k Tabn. B.1 [1]).
7. PaccuATaHHAa" HHTEHCHBHOCTH TEIUIOBOTO H3TYyUEHHS
npepwmaet 4 kBT - M2 Ha paccTosHAE 30 M OT HapyXHOH yc-
TaHOBKH, CHIEJIOBATENBHO, COrNacHo N. 7.3 u 1abn. 2 (1] Hapyx-

Hasl YCTAHOBKA CKIAZia XpaHCHHMS NHIOMATEPHAIOB Ha OTKpPHI-
TOH ILIOINARKe OTHOCHTCA K Kareropad BH.
TIipumep 47

1. Hcxoannie nannsie.

1.1. Hapyxmas ycranopka. OTKpHTas 1UI0MAIKE CKIIa A~
POBAHHY MAACTHKOBRIX HOAAOHOB. [Inomans xpanenns (pa3Me-
INCHAS) INACTHKOBHX HOAA0HOR F = 200 M’

1.2. IInacrax — no/mMepHNI ropiodnii Marepaan. Y ieJbRast
MACCOBAY CKOPOCTH BRIrOpanHs Iuiactuka M = 0,04 xr - M2
AbconoTHas MakCEMaNIbHAS TEMIEparypa BO3AyXa B JaHHOM
pasone (r. Casxr-Tlerepbypr) [3] cocraBmser 7, = 33 °C.

2. ObocHOBaHHAE PACUCTHOIO BAPHAHTA ABAPHH.

Ilpa pacYere BHTCHCHBHOCTH TEIIOBOTO H3NMyUYeHHS LIPH
TOpCHHH IIACTHKOBHIX DOAZOHOBR HA CKJIAfe NPHAHMAETCA TO-
peHEE Ha IWIOMANHE HX paimemenns F = 200 m’.
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3. B cootsercrsuH ¢ mi. 7.2 # 7.3 [1] mpoBeaeM npoBepky
HAPYXHO#H YCTaHOBKH Ha IPHHAUIEXHOCTD K kareropas BH.

4. TlpoBeneM OIEHKY MApaMeTpOB YTNOBOTO KO3¢pHIH-
enTa oby3enRocTH Fy, BXoaamex B popmyiy (B.27) [1]:

d= 4'200.—_161\1;
3,14

0,61
0,04
1,1525-/9.81-16

~ 28,96 _
22,413-(1+0,00367-33)

_ 2185

=185 M;

H=42-16-(

1,1525 xr- M_3;

Pe

h =2731;

s=20_375
16
2
po 14375 o0
2-375

23124375 +1
2-375

F = 03185- R 231 | 231 375-1)
Y 3,75 Y375t -1) 375 3,75+1

2,12 (2,72+1)-(375-1)
—_— =0.3185
,/2’722 -1 m%{J(Z’D -1-(272+1) J}] S185x
x[0,267- arctg 0,639—0,616- farctg 0,761 L075-arctg 1,264}] =
=0,3185-[0,1518 + 0,3186]=0,1498;

=272,

A




01———
F, =0,3185- - (201+41)-(375-1) }
" 2012 (201-1)-(3,75+1)

1
272 - —
375 . [ [272+1)-375-1)

J2.722 -1 V272-1)-375+1)

x[1,000- arctg 1,314 —0,970-arctg 1119] =
=0,3185-[0,9203-0,8162] = 0,0332;

F, = J0,1498? +0,0332? =0,1534.

5. OmpenensieM xo>bpHNEEHT TPONYCKAHAA aTMOChepH! T

o ¢popmyne (B.34) [1]:
t=exp[-7,0- 107*- (30-0,5 - 16)] = 0,9847.

6. BuramcliseM HHTCHCHBHOCTh TEIUIOBOTO H3IYUEHHSA ¢
TIPH FOPEHHH TBEPARX TOPIONHX MATEPHANOB COINACHO GopMyIe
(B.24) {1]:

q=E;-F,-1=40-0,1534-0,9847 = 6,04 xBr - M %,

Ef =40 kBt - M2 (npumevanse k Tabn. B.1 [1]).

7. PaccUHTaHHAS HHTEHCHBHOCTH TEILIOBOTC H3ITYSCHHA
npepsmmaeT 4 kBT - M2 Ha paccrossBH 30 M OT HapyXHOH Ye-
TAaHOBKH, CJIEZI0BATEIbHO, corlaceo 1. 7.3 u Tabn. 2 {1] Hapyx-
Hasl YCTAHOBKA OTKPHITOH NMiomamid cKIAXHPOBAHHA IUTACTH-
KOBBIX OJIOHOB OTHOCHTCH K KaTteropud BH.

Ilpumep 48

1. Hcxoprnie sanHEe H 0OOCHOBAHHE PacyeTHOIO Baph-
aHTa aBapEH AHANOTHYHE npmegy 47. [Inomans pasMeIEeHHA
IUTACTHKOBBIX MOAJOHOB F = 50 M.

J =0,3185x
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2. [IpoBeneM OmEHKY HDapaMeTpOR YLIIOBOTO K03{durm-
exTa 06MydenHOCTE F,, BXOAAMMX B Qopmyny (B.27) [1]:

4-50

d= =8M;
3,14
0,61
H=428 0,04 =114 m;
1,1525-./9,81-8
h= 2-11,4 —285;
8
8
2
B=1272 _3g.
2-75
2 2
Az 2B AT+, a0
2-75

285 285 75—~ ]
F,=03185| —-arct 1’
[ E{ﬁ.s -1] { 75+l

[@36+1)-(3,5- 1)} _o
=0,3185%
,/4362-1 Y(4.36-1)-(75+1)
x[0,133 - arctg 0,383 — 0,380- {arctg 0,874 — 1,027 - arctg 1,104}]=
=0,3185-[0, 0486+0,0528]=0,0323;

3,82-

7,5 [382+1)-(7,5-1) | _
\( (382-1)-(75+1)

F, =0,3185-
J382’-1
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m Hpodoaxenue mabruywm
o = .
g m ] KoHcTanTu ypansenus Ti< 55 m g P H
-1 - R Yp =g L g E_
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wn Bemecrso mm. 3 gEO WmT mmum “mvm mM g g -
= .M m. n M S m o m m -] g Mo/ g m w
s M A B G Tm 5 m ...m W g4 &
18 | Bunmwanaopua | C:H,Cl 62,499 - +470 16,0161 905,008 | 239,475 —65+-13 3,6 IT 18496
19 | Bonopoa H; 2,016 ~ +510 - - - - 4,12 IT 119841
20 (s-Tekcamexkau CieHas 226,44 +128 +207 591242 | 1656,405| 136,869 105+287 0,47 K 44312
(ITB)
21 | u-Tekcau CgHyy 86,177 -23 +233 [5,99517 | 1166,274] 223,661 —-54+69 1,24 JIBX 45105
22 {u-Texcunosniii | CeHys 102,17 +60 +285 [6,17894 | 1293,831| 152,631 52+157 1,2 JBX 39587
cnupT 7,23663 | 1872,743( 202,666 60+108
23 |Temran C;Hyg 100,203 -4 +223 [6,07647 | 1295,405| 219,819 60+98 1,07 JIBX 44919
24 | I'mapasun N:H, 32,045 +38 +132 {7,99805 |2266,447| 266,316 84+112 4,7 JIBX 14644
(BB)
25 | nnuepun C;H;0, 92,1 +198 +400 [8,177393 | 3074,220{ 214,712 141+263 2,6 K 16102
26 | Mexan CioHp 142,28 +47 +230 |6,52023 | 1809,975| 227,700 17+174 0,7 JIBX 44602
27 |Hdususunopsit | CHeO 70,1 -30 +360 - - - - 1,7 JIBX 32610
adup
28 |NN-IMumerun- | C;H,ON 73,1 +53 +440 16,15939 |1482,985| 204,342 25+153 2,35 JIBX -
dopMamuz
2% |1,4-Tlnokcan C.H;0, 88,1 +11 +375 16,64091 | 1632,425| 250,725 12+101 2,0 JIBX -
30 | 1,2-Tiuxnoparan | C,H,Cl, 98,96 +9 +413 16,78615 | 1640,179| 259,715 -24+83 6,2 JIBX 10873
31 | AuaTinamun CH N 73,14 -14 +310 16,34794 | 1267,557| 236,329 -33+59 1,78 JIBX 34876
32 | DuatunoBeii CeHy00 74,12 -41 +180 {6,12270 | 1098,945| 232,372 -60+35 1,7 JIBX 34147
a¢up
33 |u-Momexan Ci;Hag 170,337 +77 +202 |7,29574 |2463,739| 253,884 48+214 0,63 K 44470
34 | Uzo06yTan CHyy 58,123 -76 +462 |5,95318 916,054 243,783 -159+12 1,81 IT 45578
35 | U306yTtHnen C.Hg 56,11 - +465 - - - - 1,78 IT 45928
Mpodoaxenue mabaruywn
ko 5 .
> ; $ . ES 2 - 8- m.
m.. g . m m KOHCTaHTH ypaBREHHUS .m.m mC mm.m m) m x_n
g m_m W § Antyama EEY m,m M.w um g =
Ne 3 | o §9 W % e g X%
e BemecTso mm W“.M MMo WW mmm,.m. .mmumn/ mm mm
3
m g = m 4 B C. 25 m T w -4 = =
" JBX | 36743
36 |HMsobymunossmi | CH;yO 74,12 +28 +390 | 7,83005 |2058,392| 245,642 -9+116 18

[2 — 1,36 JIBX 45239
37 | Msoncran CHp | 72,15 52| +432 | 591799 11022,551 wwwMMm nwwuwwn ; L e
38 |Msompormn- | CeHi | 12020 | +37 | +424 1 6,06756 |1461,643} 207, o ’

Gemon 223 JIBX 34139
39 | Mzonpomn- C;H:O 60,09 +14 +430 | 7,51055 [1733,00 | 232,380 -26+148 »

JOBLIA CIAPT T 1,1 JIBX 52829
i T R L e R
41| o-Kownon CeHy | 10617 | +31 : . : TITET) > TBK | 41207

37,082 223,608 | -8,1+1383 1,1
27 | m-Kewron CsHio 106,17 +26 +528 | 6,25485 |1537, s 8, T 30000
80,224 | 264,804 | -182+-162 5,28
43 [Meran CH, | 1604 = | +537 | 568923 | 380, : TBX | 23839
24 [Memnooit CHO 32,04 6 440 | 7,3527 |1660,454 | 245818 | -10+90 6,98
TIH] 33879
T w:.n_aao. CH.O | 86133 +6 | +452 | 6,98913 [1870,4 | 2732 -17+103 1,49 TBX

MHIKCTOH " JIBX -
% Mo | CHO | 72107 B3 T [ 7,02453 [1292,791 | 232,340 | —48+80 1,90

KETOH 09 TI'B 39435

+80 +520 | 9,67944 |3123,337| 243,569 0+80 s
47 | Hagrams CuoHs | 12806 67978 2206690 | 245,027 | 80+159 Ty
48 | n-Honan o, | 128257 | +31 | +205 | 617776 [1510695] 211502 [ 2+150 | 078
- - 12,5 T 10104
49 | Oxcun co 28,01 - +605 - -
LLIPOR - - 32 T 27696
50 |Oxcumamanena [ C;H,O | 44,05 -18 +430 - - (BB)




el

NTpodonxenue mabruywu

n._. KoHcTanTw ypasxenus § mu m m m }
X Asttysra & G &
wn BemecTro P P m : Ww "
|8 mw
$ 3 4 B a |3 m B
51 [n-Oxan GHi | 114230 | +14 | +215 [6,09396 [1379,556] 211,896 | -14+126 059 JBX | 44787
52 |n-Mewragexan | CyHy | 212,42 | +115 | +203 | 6,0673 |1739,084] 157,545 924270 0.5 K 44343
53 |n-MenTan CHyy | 72,150 | 44 | +286 | 5,97208 | 1062,555[ 231,805 | -50+36 1,47 JBX | 45350
54 | y-Muxomm CH:N | 93,128 | +39 | +578 | 6,44382 | 1632,315] 224,787 70+145 1,4 JIBX | 36702
55 | Mupugun CHN | 79,10 [ +20 [ +530 | 591684 [1217,730] 196,342 | -19+116 1,8 JIBX | 35676
56| Mponan C:H; 44096 | -96 | +470 | 595547 | 813,864] 248,116 | -189+-42 2,3 T 46353
57 |Tipomues C3Hs 42,080 - +455 [5,94852 | 786,532 247,243 |-1073+-47. 2,4 IT 45604
58 |wllpomwosett | C;H;O | 60,09 | +23 | +371 | 7,44201 | 1751,981| 225,125 0+97 2,3 JBX | 34405
CITHPT
59 | Ceposogtopon H,S 34,076 - +246 - - - - 4,3 IT -
60 | Cepoyrnepon CS; 76,14 | 43 | +102 [ 6,12537 | 1202,471] 245,616 | -15+80 1,0 JBX [ 14020
61 [Crmpon CeHs | 104,14 | +30 | +490 [7,06542 [2113,057] 272,986 | -—7+146 1,1 JBX | 43888
62 |Terparumpo- | CiHgO | 72,1 =20 | +250 [ 6,12008 [ 1202,29 | 226,254 | 23+100 1.8 JIBX | 34730
$ypan
63 |n-Tetpagexan | CiHy | 19839 | +103 | +201 | 6,40007 | 1950,497| 190,513 | 76+254 0,5 TX 44377
64| Tomyon CrHs 92,140 | +7 1 +535 | 6,0507 |1328,171] 217,713 | 26,7+110,6 1,27 JBX | 40936
65 |n-Tpugexan CuMys | 18436 | +90 | +204 | 7,09388 [2468,910| 250310 | 59:236 0,58 X 44424
66 |224-Tpumenan- | CgHis | 114,230 [ -4 | +411 | 593682 | 1257,84 | 220,735 | —60+175 1,0 JBX | 44647
[ICHTAH
67 [Yxcycnas CH.O, | 60,05 | +40 | +465 | 7,10337 | 1906,53 | 255,973 | -17-118 4,0 JBX | 13097
KHACJI0Ta
68| H-Vrgexan CuHy | 15631 [ +62 | +205 | 6,80501 [2102,959] 242,574 | 31:197 0,6 TK 44527
69 |Popvamrernn | CH,0 | 30,03 - +430 [ 5,40973 | 607,399] 197,626 | -19+60 7,0 IT 19007
Okonuanue mabaruys
o 5 .
S . ﬂ © M . -
m: mm KomcranTH ypasBeHHs mmmc mm.m m m m.x_
] © AHTyaRa 3 ] S i H] m o i
» § m g v|Bko ] ..,m s 5 X
an | Bemeeme g Wm mmo m mmww mo 3= H m
g | & m w 5 8
= _m m A B C, ﬁ.v m. m. b
TR CH.0, | 1481 | 153 | +580 | 7,12439 |2879,067] 277,501 | 134+285 |[1,7(15r-s7)| TIB -
T TXnopbemson | CICL | 11236 | #25 | 637 | 638605 | 1607316 | 235,351 | 35152 14 R |
612 | 56+12 s
Xn CHCl | 64,51 50 | +510 | 6,11140 | 1030,007] 238,
ww i Soﬁﬁ_ owm: 84,16 | 17 | +259 | 596091 |1203,526| 222,863 | 6,5+200 Mw Hﬂwa Mwww
3 C 30,069 - +515 - o = — 2
WM Dmanmaucrar | CHsO, | 88,10 73| +446 | 622672 1244951 217,881 | 154758 2,0 JIBX Nuwww
76 [SrmnGemon | CeHw | 106,06 | +20 | +431 | 6,35879 [1590,660| 229,581 | -9,8+136:2 ww Hﬂwﬁ “Momw
Sran C 28,05 — | +435 - - - = 2
N w:ana:aaoa DM.MN 62,068 | +111 | +412 | 8,13754 | 273,183 252,009 | 53+198 4,29 TX WWWMW
TR [ e— CoH0 36,07 +13 +400 | 7,81158 | 1918,508] 252,125 | -31+78 3,6 JBX
20 wE“aE? CHyO: | 90,1 40 | +235 | 786626 | 2392,56 | 273,15 20+135 1.8 JBX | 26382
30JIbB

Sel
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ITPHIIO)KEHHE 2
3navenus nokasaTeneii MOXKAPHOH ONACHOCTH HEKOTOPBIX cMecell H TeXHHYECKHX IPOAYKTOB
&9 © 5 i KOHCTaHTHI ypaBHeHUS § § S
E § E\ o S E AnTyaHa Sk & & E‘E « ;.5'
e a §-, 2 898 = g g ESas B
X £ g2 |3 |EE SEE (558 g | &
=4 S | a0 |fEdo gEc eEey| 20| B
s ct g B¢ |E0|ER0 TR PRIIRT
wn ¥ g o |E |38 BEE §E§5 8| E5
it I [2°F |78 ] 4 | 2 | o |Bgd (REESLE
=8 4 k g E3 g: 58 &=
& EE
1 |Bensun aBuanmonHsii B-70 CrasHie, 1022 | -34 | +300 | 7,54424 | 2629,65 |384,195| —40+ 0,79
TOCT 1012.72) 796 , y -40+100 ! JIBX | 44094
2 | Bensun A-72 (3umumi) Cé91Hi3.10 972 | -36 | - [4,19500 | 682,876 [222,066| —60+
e e 8 3 4 60+85 1,08 | JIBX | 44239
3 | Bensun AH-93 (nerrmi) CroHugs | 982 | -36| - [ 4,12311 | 664,976 [221,695] 60+
(TOCT 2084.67) ! ! ; 6095 1,06 | JIBX | 43641
4 | Bensun AU-93 (3ummuit) Ces11Hiz6 953 [ 37| - ]4.26511 | 695,019 [223,220] —60- 1
(TOCT 2084.67) 168 - g i 60+90 o JIBX | 43641
5 | AusemsHoe CiaaHage | 1723 | >+35 | +225 | 507818 | 1255,73 [199,523| 40+2 0,61 | JBX | 4
TommBo «3» (TOCT 305-73) : ; A ea
6 | Musensroe CiasuHwi | 203,6 | >+40 | +210 | 500109 | 1314,04 |192,473| 60+240| 0,52 | JBX | 43419
TorwmBo «JI» (TOCT 305-73)
7 | Kepocun ocserutenmshbii KO-20 | CyaysosHasgeo | 191,7 | >+40 | +227 | 4,82177 | 1211,73 |194,677| 40- 0,55 | JB
(TOCT 4753.68) : i 0+240 : X | 43692
8 | Kepocun CiogHarsr | 153,1 [ >+40 | +245 | 559599 [ 1394,72 204,260 40:190| 0,64 | JIBX | 43692
ocBeTUuTeNbHbI KO-22
(TOCT 4753-68)
9 |Kepocun CiossHagsn | 1547 | >+40 | +236 | 5,12496 | 1223,85 [203,341| 40:190| 0,66 | JIBX | 43692
ocBeTHTeNbHEI KO-25
(TOCT 4753-68)
10 | Kewnon (cMeck 3omepos) CsHyo 106,17 [ +29 | +490 | 6,17972 | 1478,16 [220,535] 0=5 11 JIBX | 43154
(TOCT 9410-60) ; - i b i
Hpodonxenue mabruybs
Py = g = KoHCTaHTHI ypaBHEHUS l E : ) -
£ : - s L
3 i‘ b (5} 2 - e E
* £ 1 g TR %
o 112 1812 gE< (ks :
€% i B2 | B9 |EE° TREIYRL
» g : : SN VR AR
wn 5 & E & § g E & B
= A B C. |g%s g EOl 8
b g B8 |T§ & &
& H i°k
=3 = o B=
11 | Vaitr-crmpur (TOCT 3134-52) CiosHaio 1473 | >+33 [ +250 | 7,13623 [2218,3 [273,15 | 20+80 0,7 | JIBX | 43966
12 | Macno tpachopmatoproe CazeHaozs | 3039 | >+13 | +270 | 6.88412 [2524,17 [174,010] 164-343 | 029 | DK | 43111
(TOCT 10121-62) Sog. 5
13 | Macno AMT-300 (TY 38-1T-68) CoasHugs | 3129 | >+17 | +290 [ 6,12439 |2240,001 [ 167,85 [170+376 | 0,2 DK | 42257
S04 Noor 0
14 |Macsio AMT-300 T CiooHaess | 2603 | >+18 | +334 [ 5,62020 [2023,77 [164,09 |171+396 | 0,2 DK | 41778
(TY 38101243-72) So,196No,06 9
15 |PactBopurtesns P-4 (1-Gymun- Cs.as2H7.606 81,7 | -7 | +550 | 6,29685 [1373,667 | 242,828 -15+100 | 1,65 | JIBX | 40936
auerar - 12, Tonyon - 62, Qo535
aueToH — 26)
16 | Pactsopurrerms P-4 (kcxnon — 15, Cs231Hr.798 863 | 4| - | 627853 [1415199 (244,752 -15+100 [ 1,38 | JIBX | 43154
Tonyon — 70, aueroH — 15) Coa2
17 | PactBopurens P-5 (u-GyTi- Cs.09Hs 655 8,8 | 9| - | 630343 [1378,851[245039(-15+100| 157 | JIBX | 43154
anerar — 30, keunon — 40, Qo597
aueToH — 30)
18 | PactBopwrenms P-12 (s-Gymw- Comomr | 99,6 | +10| - | 617297 [1403,079 {221,483 0<100 | 126 | JIBX | 43154
auerar - 30, kcunon - 10, Ooss1s
Tomyon - 60) X | 36743
19 | Pactsopureis M (1-Gymwn- CarsHone | 59,36 | +6 | +397 | 8,05697 [2083,566 267,735 0+50 | 2,79 | JBX | 3
auerar - 30, smwnauerar — 5, Ouw
ITWIOBBIH CrHpT — 60,
W300Y THIOBBIIHA CIMPT — 5)
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40936
43154
43966

BELISIMSY
exrLondaledey

IIPH/IO)KEHHE 3

3HaveHus HU3MeH TEMJIOTHI CrOPaRUA
TBEPAbIX FOPIOYHX BeIIECTB H MAaTEPHAJIOB

JIBX
JIBX
JIBX | 43154
JIBX

('90) 9, ‘AHHy
HHOWeLl ¥MRoHed1c0dn
~oed ravadu urHHOKNEdL
~HIMHO) HHHXHH

2,85
1,72
1,25
0,7

BemectBa 1 MaTepHaint

Hu3zwas tennora
Cropasus Q}:,

Oxonuanue mabruyw

Do .
‘BHEALHY WMHIH
-aedA LHELOHON HHHOKEHE
rreadainu yrandKiedauns 3

0+50

0+50

0+50
20+80

<
o 3 (=3 wy
S5 S e < o
E g —_ = [\
s & g S &
@ o0
&g ] g g
& o = 2 © =
[y —_ S 2
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3 ~ O ~
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o, a3 0 =
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‘KMHOHOWEBLTIOOE0NED "; g; '\:\: %
edA1edsuna ) + + T Q

Do
‘mimMuod edAiedonme )

+10

+4
+16
>+33

(- UOW - I
‘eJ08N keHdKIrONy

55,24

81,51
94,99
1473

eukndod sendenwnsiy

Qo974
Oo.4s
CiosHai 0

CaaasHs 510
Oron

CarsiHs s
Cs96Ho 779

(*99BR) 9, ‘HIOWS FBLI0D
(AL ‘100J) 1xdrody)

— 16, H-6yTarossit crmpr -3,

ITHILENNO30MB — 13,

orMpT — 15, ywmiennozomss - 17)

(TYKY 467-56) (tonyon - 10,
3THNORKIHA CIHPT - 64,
H-GyTHNI0BRI! crMpT - 10,
ITHIIEILI030/5B ~ 16)
PMII-218 (MPTV 6-10-729-68)
(s-6ymwnauerar - 9, keunon - 21,5,
TOMyon — 21, 5, sTHnoBull

(TY 6-10-1013-70) (4-GyTan-
auerat — 18, kcunon - 25,
TONYyOoN — 25, H-6yTHIOBIIH

ITHIalETaT — 16)

L]

n

20 | Pacrpopurrem, PMJT
22 | PacrBopurens PMJI-315
23 | Vaitr-copur (TOCT 3134-52)

21 | PactBopuTems

MJDx - xr!
Bymara:
pa3pbLIXjeHHas 13,40
KHHTH, XypHasbl 13,40
KHHTH Ha JepeBAHHBIX CTEILIAXAX 13,40
JHpesecuna (6pycku, W = 14 %) 13,80
IlpeBecuna (Mebenb B )HIBIX H AJIMMHACTPATUB- 13,80
HBIX 30aHuAX, W = 8+10 %)
Kansuuii (ctpyxka) 15,80
Kanudons 30,40
Kunomnsienka TpHaleTaTHas 18,80
Kanpon 31,09
Kap6onuToBble H3aenns 26,90
Kayuyk CKC 43,89
Kayuyx HaTypajibHBIH 44,73
Kayuyk xnoponpeHoBbli 27,99
Kpacurens xuposoit 5C 33,18
Kpacurens 9-780 n/3 20,67
Kpacurens ¢ranonyadoreH 4 «3» M 13,76
JlepeprH (KOXK3aMEHHTEIb) 17,76
JIMHKPYCT NOJIMBHHIIXJIOPHIHBIHA 17,08
JluHoNEYM:
MacCJIAHBIH 20,97
NOJTMBHHWIXJIOPHAHBIH 14,31
MONHBHHWIXJIOPHAHBIH ABYXCIIOHHbIH 17,91
MOJIMBHHWIXJIOPHAHBIH Ha BOIIOYHOH OCHOBE 16,57
MONMBHHWIXJIOPHAHBIH Ha TKAHEBOH OCHOBE 20,29
Jlunomop 19,71
Marnwuii 25,10
Munopa 17,40




Okonuanue mabruyw

ITPHJIO)KEHHE 4

3HaYeHHs KPHTHYECKHX ILUIOTHOCTEH
NaJaloNHX JJYYHCTHIX IOTOKOB

Husmas tennora
BemecTsa u mareprasl cropauns QPF,
Mlx - kr™!
Hatpuii MeTaunyeckuii 10,88
OpraHHYeckoe cTexIo 27,67
IMomictrpon 39’00
};esuaa 33:52
€KCTOJIHT
Topo fggg
IleHononuyperan 24’30
BoJokHO mrTanensHoe 13:80
BonokHo mranensroe B kune 40 x 40 x 40 cm 13,80
Ionustunex 47,14
IMonunponunex 45:67
Xnonok B TIoKax p = 190 kr - M~ 16,75
XJIONOK pasphbiXJIeHHbIN 15,70
JleH pa3peIxieHHbIIH 15’70
Xnonok + kanpos (3:1) 16:20

140

Marepuansi Gup» KBT - M
JlpeBecHHa (COCHa BIaXHOCTb 12 %) 13,9
JpeBeCHO-CTPYKEYHbIE IUTHTHI
IUIOTHOCTHIO 417 KrmM ™ 8,3
Topd OpukeTHbIiH 13;2
Topd KyckoBbIi 9,8
XJIOTIOK BOJIOKHO %5
CnoucTsI# IIaCTHK 15,4
CTeKIoMmIacTiK 15,3
Ilepramun 17,4
Pe3nna 14,8
Yroms 35,0
PynoHHas kpoBis 17,4
KapTtoH cepbiit 10,8
JlexopaTHBHBIH GyMaXKHO-CJIOMCTBIMN IIACTHK,
I'OCT 9590-76 19,0
JlexopaTHBHBIH 6yMaXKHO-CJIOMCTBIH IUIACTHK,
TV 400-1-18-64 24,0
Mertamtomnact, TY 14-1-4003-85 24,0
Mertamtomnact, TY 14-1-4210-86 27,0
Ilnutka apeBecHo-BonokHucTas, OCT 8904-81 13,0
Inutka apeBecHo-cTpyxeuHas, TOCT 10632-77 12,0
IInuTKa ApEeBECHO-CTPYXKEYHAs C OTAEIKOM
«ITonumreny, F'OCT 21-29-94-81 12,0
InuTKa ApEeBECHO-BOJIOKHHCTAsA C JIAKOKPACOYHbIM
MOKPBITHEM TIOJI LIHHBIE TIOPO/IBI IEPEBa,
T'OCT 8904-81 12,0
TnuTKa ApeBECHO-BOJIOKHHUCTAas C JIAKOKPACOYHBIM
MOKpPBITHEM TIOJ LIEHHBIE TNIOPO/IBI [IEPEBa,
TV 400-1-199-80 16,0
BHHUIHCKOXA 0OMBOYHAs NOHWKEHHOM
ropioyectu, TV 17-21-488-84 30,0
Bunumickoxa, TY 17-21-473-84 32,0
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IIpooonacenue mabnuyw

OxkoHuyaHlue mabruyuw

Marepuasl Gy KBT - M7
TToxpsITHE KOBPOBOE THIA A,
TV 21-29-35 apt. 10505 4,0
CeHo, cosioma (TIpH MHHAMAIIBHO# BI2XKHOCTH 110 8 %) 7,0
JIerkoBOCIUIaMEHSIOTIUECS, TOPIOYHE M TPYAHOTOPIOYHE
JHAIKOCTH NPH TEMIIEPaType caMoBoCILIaMeHenus, °C:
300 121
350 15,5
400 19,9
500 u BBIIIE 28,0

Marepuaist Gup KBT - M2

Koxa uckyccrBennas «Tezay, TY 17-21-488-84 17,9
Koxa uckyccrBennas «BUK-TPy,
TV 17-21-256-78 20,0
Kosxxa uckycctBeHHas « BUK-T» Ha Tkanu 4JIX,
TV 17-21-328-80 20,0
CTeKIOIacTHK Ha Noau3(pUpHOi OCHOBE,
TV 6-55-15-88 14,0
JlakoKkpaco4HbI€ MOKPBITHS
PXO, TV 400-1-120-85 25,0
O6ou moromuecs I[TBX Ha 6ymaxkHO# OCHOBE,
TY 21-29-11-72 12,0
JIunoneym I1BX oxnocnoiinsiit, TOCT 14632-79 10,0
JIunoneym ankugssiii, TOCT 19247-73 10,0
Jlunoneym IIBX mapku TTH-2, TV 21-29-5-69 12,0
Jlunoneym I1BX Ha TkaHEBO# OCHOBE,
TV 21-29-107-83 12,0
JIuHONIEYM PYJIOHHBIH Ha TKAHEBOH OCHOBE 12,0
Jlunoneym I1BX, TY 480-1-237-86:

C NMpUMeHeHHeM nosoTHa, TY 17-14-148-81 g5z

C IPUMEHEHHUEM IOJIOTHA,

TV 17-PC®CP-18-17-003-83 6,0

Ha nogaocHoBe «HeTkom» 9,0
Jlopoxxka NMpyTKOBas YUCTOLIEPCTAHAS,
TV 17-Tamxukckas CCP-463-84 9,0
IToxpsiTHE KOBPOBOE, NPOIINBHOE,
OCT 17-50-83, apr. 5867 22,0
IMokpsiTHE KOBPOBOE [UIS MOJIOB PYJIOHHOE
«Bopconon», TY 21-29-12-72 5,0
ITokpsiTHE KOBPOBOE MITIONPOOUBHOE
«Muctpa-1», TV 17-Ocronckas CCP-266-80 6,0
ITokpsiTHE KOBPOBOE UIJIONPOOHBHOE
«Mmuctpa-2», TY 17-Octonckas CCP-266-80 5,0
ITokpsITHE KOBPOBOE HUITIONPOOHBHOE «ABHCTpa» 12,0
IToxpsiTHE KOBpOBOE HUrionpobuBHoe «Bectpay,
TV 17-Octonckas CCP-551-86 5,0
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Yearxaemsle yvumamenu!

B coorBercTBuM ¢ [paBunamu pa3paboTku U BBeAeHUA
B [eiCTBHE HOPMAaTHBHbLIX AOKYMEHTOB NO NnoXapHoW GesonacHOCTH
®IreY BHUMMO MYC Poccumn m3gaer U pacnpocTpaHsaeT:

e KOMNNEKTbl AOKYMEHTOB, HEOOXOAUMBIX ANA NONy4YeHus
NWUUeH3nn Ha npoeeaenne pabor u (unu) okasaxwe ycnyr B obnactu
noxapHow 6e3onacHocTy,

e HOPMaTUBHbIE, METOANYECKUE U CNPaBOYHbIE JOKYMEHTbI
MocynapcTeeHHo npoTuBonoxapHoi cnyx6el MYC Poccuu;

* Hay4YHO-TEXHUYECKMIA XypHan «[MoxapHan 6eaonacHoCTb».

Kpome Toro, MHCTUTYT rOTOB BbiMOMHHUTL 3aABKK:

» Ha NpoBeJeHUe IKCNEepTU3bl AOKYMEHTOB No noxapHow Ges-
ONacHoCTH;

« Ha aboHeHTHOoe oBCnyuBaHWe No NoCTaBkaM HOBOW NUTEpaTypbl
B oBnactu noxapHoi 6e3onacHoCTu.
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(495) 521-78-59 « 524-81-55  521-94-70
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TMoanscaso B nedars 24.03.2014 r. @opmar 60x84/16. [Teuars ofceTHas.
Ven. new. 1. 9,30. T. —200 3x3. 3axa3s Ne 16.
Tunorpadus ®T'BY BHHHITO MYC Poccun
mxp. BHHHIIO, 0. 12, 2. Barawuxa,

Mockoeckan oba., 143903




