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KOTJAbl NAPOBBIE CTAUHOHAPHBIE

PTM 108.130.02—84
PACYETbI TEMMOTEXHHYECKHE NO COCTABY AbIMOBbIX FA30B
H PE3YJIbTATAM UCCJENOBAHUMA MPOWECCA FOPEHUSA BeegeH snepsbie

Ykasauuem MUHUCTEPCTBA BSHEPreéTUHEeCHOro MaWMHOCTPoeHHA o7 06.07.84 Ne A3-002/5192 cpok AeHCTBUA
ycTaHoBneH

c 01.07.85
ao 01.07.90

Hacrosmu#t pyxoBoafaluil Texkuyeckust matepraa (PTM) pacnpocrpaHsieTcss Ha KOTJoarperaTsl, pa6o-
TalOIlHe HAa TBEPABIX, XKUAKHX H ra3000pasHbIX TOM/JHMBAX, 4 TaKke Ha HX CMECHX.

PTM ycragaBausBaer MeTOAMKY 00paGOTKM JLaHHBIX HCNBITAHHH TONOK CTallHOHAPHBIX KOTJIOB, a Tak-
JKe pe3y/bTaTOB CNEUHaJbHLIX HCCAefOBaHMY TIPOLECCa IOPeHHs.

PTM nonoanser OCT 108.030.132—80, cyuiecTsyloulylo MeTOAHKY TeNJOTEXHHUYECKHX HCNBITAHHA H

HOpMaTHBHbU:[ METOJL TeNJOBOTO pacyetra KOTE/JAbHBIX arperartos, N0 AaHHbBIM KOTOPOro COCTaBJjleHa TaGJIH,HQ
06001leHHbIX H TpHBENEHHBIX XapaKrepucTuk Tomaus CCCP.

B cMpaBOYHOM NPHJIOXKEHHH | Tomelledbl NMPHMEpHl PACYETOB

1. YCJIOBHBIE OBO3HAYEHHUA
1.1. O6o3Hauenus nJs TOMAHBA:

Q¢ —Tenniota cropanns (Wuswas) Ha paGouyio Maccy, KIDK/kr (kkana/Kr);
WP — BaaxHocTh Ha pabouyio maccy, %;

2

W™ — npuBeseHHas BAAXKHOCTh TomamBa, (103 kr-%)/xIdx [(10%kr- % )/xkaa];
AP — 30J1bHOCTb Ha pabouyio Maccy, %;

A" — npuBeneHHas 30JpHOCTH Tonamsa, (103 kr-%)/kIx [(10° kr-%)/kkaa];
HP — conepxaHue Bogopona Ha paGouyio Maccy, %;

OP — copepxanue Kuciopoaa va pabouyio maccy, %;
CP — conepxaHue yraepoxa Ha pabouyyio macey, %;
NP — conepxkaHue a3ota Ha pabouywo maccy, %;

V' — conepxanue NETYYHX HA ropuouyw Maccy, %;

8 — XapaKTepHCTHKA TOpIOYeil MacChi TOMIMBA (TOMJHBHAS XapaKTEPHCTHKA);
B — pacxon tonJausa, krfc (1/4);

q — 0OJIS TOMJIMBA B CMeCH [0 Tenay;

g — 10J15 TONJIMBA B CMECH MO Macce.

WUsgaune ofimuyunancHoe

Mepeneyatka BocnpelleHa
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1.2. OGo3nayennst nast BO3RyXa (OKHCAHTRIN):

Og* — o6bemHOe comepxKaHue Kucaopona, % ;
Ng¥ — o6pemHOe collepikaHue a3ota, %;

X — o0'beMHas noJs KHCJopoda B oKucauTede, %;

a — KO3(pQHUHEHT H36bITKA BO31yXa HA noJaHHOE TOM.IHBO;
a® — K03 DHUHEHT H3OLITKA BO3AYyXa HA Cropesliee TOMJIHBO;
V'® — cTexuoMeTpHUYECKOE KOJHUECTBO BO3AyXa (npu a=1), M%/Kr;
L® — cTexHOMeTpHYECKOE KOJHYECTBO BO3AyXa (npH a=1), Kr/KT;
V, — KO/AXUeCTBO BO3AYyXa Ha | Kr TOMAHBA, M3/KT;

gs— Lossi Bo3ayxa (ot oburero ero pacxona);
G, — pacxon Bo3ayxa, Kr/c.

1.3. O6o3uauennuss AA% ABIMOBLIX ra308:

H, — o6beMHoe conepikaunue Bofoposna, %;
CO — oObeMHOe coAepIKaHHe OKHCH yraepoaa, %;
CH, — o6beMHuoe cozepxaHue verasa, %;
O, — o6beMHOe coaepxKaHHe KHC.I0ponaa, % ;
N, — o6beMHOe coaepKaHue a3oTa, %;
CO, — o6peMHOE cOfepIKaHUue ABYOKHCH yr.aepona, %;
SO, — o6 beMHOE coNepKaHHe ABYOKHUCH cephl, % ;
RO, — o6beMHOe comepxanue TpeXaTOMHLIX ra3os, %;
RO:max — MAKCHMAJAbHOE COAEpKAHHE TPEeXaTOMHBIX ra3oB (npu a=1), %:;
H,O — 06beMHOe coaepxanie BOIAHLIX Napos, %;
V'u, — o6vem Bonopoxa, M3/kr;
Vo — 06beM OKHCH yri1epoaa, M3/Kr;
Ven, — o6wem metana, m3/kr;
Vo; — o6Bem kucaopoza, M3/Kr;
V Ny — 06bem azora, M3/KT;
Vo, — o06bem AByoKHCH yriepoaa, M3/Kr;
VROy — 06BEM TPEXATOMHBLIX T430B, M¥/KT;
VHy0 — 06beM BOAAHBIX Napos, M3/Kr;
V¢, — TeopeTnueckuii 06bem Cyxux rasos (npu a=1), M¥/kr;
V0 — TeopeTHueckuil 06beM Baaxubix rasos (mpx a=1), M¥/kr;
Vs — cymvapubiii 00beM rasos, M3/kr;
r — ROAS PeUHPKYIUPYIOUIHX Ta308B;
¢ — TentoeMKocTh, kKIx/(M3-K) [kxanf(M3-°C)};
/ — tennocogepxanue, KIx/M® (kraa/m3);
T(f)— temnepatypa, K (°C);
% — remneparypa rasos, K (°C);
Gro — MAOTHOCTb IbIMOBBIX ra30B (npu «=1), Krfwd;
G.— pacxoi rasos, Kr/c;
W — CKOPOCTh, M/C.

1.4. O603HaYedHs AJs Ten.10BOro 6adaHca KoTaa (TOMKH):

g, — noaesxoe TenaoBuigetetune, %;

g, — [OTeps Temn’1a C yXOARIMMH ra3avu, %;

g, — TIOTeps Tem.1a ¢ XHMHYeCKHM HenoxoroM, %;
g; — TOTeps TemJa ¢ MeXaHHYeCKHM HeloxoroM, %
g; — noTeps Ten.Ja B oKpyxatoiuyio cpeay, %;

gs — MnOTeps Tenja co ul1akoM, %;

n6p — KI1IL Kots1a (6pyTT0), %;

fer — cTeneHp BHITOPaHHA.
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2. ONPELAEJIEHUE OBOBIMEHHDBIX U MPUBEJNEHHBIX XAPAKTEPUCTUK TOTJHUB

2.1. O606ieHnass XapaKTePHCTHKA — MaKCHMAJbHOE XO.JHYECTBO TPEXaTOMHBIX Ta30B ONpeleaseTcs
MO COCTABY CYXMX ABIMOBLIX ra3o0B

RO, . = 21 (RO, + CO+ CH))
2max 7 9T (0, — 0,2H, — 0.+4CO — 1,6CH,) *

2.1.1. Beanynna ROgmax CBfA3aHA C TOMJHMBHON XapaKTEPHCTHKOM B COOTHOLIEHHEM

RO'Zmax = 1

21

-.—".
= 3

HCHOJ‘[bSYﬁ 3aBHCHMOCTH AJiIf1 TBEPABIX H XKUAKHX TONJHB

" H— 01260 + 0.04N
P=237 C 0375 ’

A5 T23006pa3HbIX
__ 021N, + 039CO + 040H, + 1,38CH, + 2.39C,Hp —0790; _ _ g
= €O, + CO ¥ CH, + 2C,H,, 1

o

MOXHO paccudTaTh ROgmax MO COCTABY TONMHBA.

2.1.2. Tlpu cxkKAraHuY TOMN.IHBa H3BECTHOrO M CTAGMJIBHOrO cocTaBa no 3HayeHHIO ROsmax NMpoOBepsieTcs
NPaBHJIBHOCTL pe3yJbTaTOB ra30BOTO0 AaHAJM3a ABIMOBBIX Ia30B. PacXOXAEHHE ONBITHOrO M INPHBEAEHHOrO
B Ta6a. 1 3HaueHH# ROsmax B 5TOM ciyyae He J0JxKHO npesbliath 0,2% (abCoMIOTHBIX) NpH HAaIHYHH MeXa-
HHYEeCKOro Hexoxora He Gogee 2%.

Hns TONMIHB HEH3BECTHOTO M MEPEMEHHOTO COCTaBa HEOOXOAMMO HCINOJb30BAThb ONBITHHIE 3HAYEHHS
ROgmax, OmnpejeneHHele NyTeM YCPEeAHEHHS Pe3YJbTATOB MHOrOKpDATHLIX H3MeDeHHi COCTaBa IBIMOBHIX Ta-
30B 33 KOTJIOM, C BBEOEHHEM IIOCOBOM fnonpasKH Ha MEeXaHHYECKHH HeIOXOor, €CJH OH rnpeBbIIIaeT 20/0
(cm. m. 3.4.2). '

2.2. OGobmenHas XapaKTepHCTHKA ~— OTHOLIEHHE TeOPeTHYeCKOro OGbeMa CyXHX ABIMOBHIX rasos V9O

K CTEXHOMETPHYECKOMY oGbeMy cyxoro Bodayxa VO
o 79
"= 77100 — ROumar — 08NP|V'T,

2.2.1. B GoabUIMHCTBE 3HEPreTHUeCKHX TONJHEB COXepxKaHHe a3ora He npesbutaeT 3% u pacuetHas dop-
MyJa KIS HHX MMeeT BHE
79
100 — ROamax °

v —
|

2.3. O6o6umienHasn XapakTePHCTHKE, UCNOJAb3yeMas /s pacyera Ko3(dHuHeHTa M36bITKA BO3AYyXa,

= 2]
- YRO2max  °

2.4. TlpuBenetiHble BJAXKHOCTb M 30JBHOCTH TOM.IHBA:

wn o WP A
Q Q

2.5. O6o6menHan xapaKTepUCTHKA — OTHOLICHHE TEOPETHYECKOro 06beMa CyXHX ABIMOBBIX rasos VO
K TEOPETHYeCKOMY OGbeMy BJaXKHBIX ALIMOBBLIX rasos VU
2.5.1. Ons TBepABIX TOMJHB €e MOXHO Onpelie.asTb no dopmyae

B, — _1(l +0025Wm
or = 5 ¢ 1 0,088wn °

3HayeHHa By AJ4 BCEX TOMJIHMB yKa3aHsl B Taba. l.
2.6. OBoGuieHHblli NapaMeTp — TEINIOTa CropaHHs Toun.uBa Ha | M® Bosmyxa mpu o=

_ 103
&= T o0mw”

rae o6o0ueHH b napaMeTp a NpHHHMaeTrcs no Taba. 1.



Oﬁoﬁmemme i DPpHBEIENNDbIE XAPAKTEPHCTHKH TOMINE

Taba

uya 1

i o Y M fer T we, ", g 3 3 Jlag/m3 3/ Il <o
Bacceili, Mectopoxaeniie, %« Qb i [ax/xix v, (100w %) | (100 e ol | & | o n | P )Iu/m® 1 Qy, x[luc/m B, a, M3k x v Pr.o
KJace g o (kxan/xr) % [1O0% ke %) /kkan] [ (100 ke %) /kkan] | © (kxan/m3) (KKau/M3) : (M3/kKan) Kr/m3
Jlonensnii, orcen 17750 (4240) | 44,01 0,79 (3,30) 1,45 (6,08) |18,56310,971{1,167 | 3830 (915) | 3730 (890) |0,880]0,263 (1,10) [0),125( 1,33
Houeunknii, orces r 19800 (4730) | 40.0} 0,55 (2,32) 1,35 (5,64) 18,6110,9731 1,160 3930 (940) | 3810 (910) |0,893)0,258 (1,08) {0,105} 1,33
Jloneuxnii, pstrosoi T | 24200 (5780) {150 0,21 (087) 0,98 (4,11) 18,9510,977 {1,135 3830 (915} {3770 (900} {0,925[0,265 (1,11} {0,062( 1,36
Joueuxuii, urumo A [ 22560 (5390) | 3.5 ! 038 (1,58) 101 (4,24) |20,07]|0,990| 1,057 | 3770 (900) | 3730 (890) [0,945|0,265 (1,11} {0,057| 1,37
}Iouelumu, MM W | 18000 (4300) | 80,0 050 (2,09) 1,97 (8,26) 18,710,975 1,151 | 3890 (930) | 3770 (900) |0,991[0,263 (1,10) {0,096 1,35
Kyaneusuii, psjonoi I 22810 (5450) | 32.01 053 (2,20) 0,58 (2,42) | 18,74[0,975] 1,149 3890 (930) | 3790 (905) |0,89210,260 (1,09) |0,107{ 1,33
Kyanenkuii, psironoit I 26 120 (6240) 40,0 0,32 (1,36) 0,42 (1,76) 18,6210,9681 1,155 3930 (940) ! 3790 (805) }0,89710,260 (1,09) |0,088! 1,34
Kyanewkuii, orcen 2CC | 24570 (5870) | 21,0 | 0,37 (1,53) 0,74 (3,10) 18,870,975 1,141 ] 3850 (920) | 3770 (900) ]0,912{0,263 (1,10) l0o,079] 1,35
Kysnenxuii, orcen T 126160 (6250) | 13.0{ 025 (1,04) 0,65 (2,7) 19,1310,979 {1,121 3890 (930) | 3830 (915) {0,926 0,260 (1,09) [0,064| 1,36
Kyanenxuit, TITTM >8l\ 20 930 (5000) | 23,0 | 0,33 (1,40) 1,47 (6,14) 18,760,974 1,147 [ 3915 (935) | 3830 (915) |{0,913]0,260 (1,09) [0,075] 1,35
C
Kysuenxnii, Tomycnnekoe,| CC | 22560 (5390) | 23,0 | 0,53 (2,22) 0,84 (3,51) 18,880,977 1,139 3850 (920) | 3770 (900) [0,905|0,263 (1,10) {0,094] 1,3}
PHROBOI
Kaparanmuuckuii, [T1M K] 16240 (3880) | 90,01 0,62 (2,58) 2,38 (9,97) 18,810,972 | 1,148 3830 (915) | 3770 (900) |0,894 0,263 (1,10) |{0,104f 1,34
dkubacryzcnit, paspes 506 CC | 15870 (3790) | 30,01 0,44 (1,85) 2,58 (10,79) |18,78]0,976 [ 1,145 3850 (920) | 3770 (900) }0,899(0,263 (1,10) 0,098] 1,34
Axubacryackuit, Kyyvesnu-] CC | 16370 (3910) | 27,0 | 043 (1,79) 2,50 (10,47) [19,00]0,979 1,129} 3890 (930) | 3810 (910) |0,995{0,260 (1,09) {0.093| 1.3}
CKii
MoaMockoBiLii, pSROBOI 32110420 (2490) | 60,0 | 3,07 (12,85) 2,42 (10,12) |19,10]10,97911,122] 3600 (860) | 3520 (840) }0,807{0,263 (1,10) |0,307{ 1,28
[lewopeknit, Bopryrerkoe, | 2K | 23650 (5650) | 83,0 | 0,23 (0,97) 1,0 (4,18) 18,700,974 | 1,153 3980 (950) | 3850 (920) [0,910]0,258 (1,08) |0,075] 1,31
oreen
[Tewopekuii, Hnmniekae, N 18290 (4370) | 40,0°{ 0,60 (2,52) 1,39 (5,81) 19,04 10,979 | 1,126| 3930 (940) | 3770 (900) |0,843(0,258 (1,08) (0,179} 1,33
oTcen
YCCP, Jlunoseno-Boawu-| | 21980 (5250) | 39,0 { 045 (1,90) 090 (3,77) | 18,75]0,974(1,159] 3980 (950) | 3830 (915) |0,8990,256 (1,07) |0,096| 1,3+
CRoe, psiosoil
Gawkupesni, BaBaenckoe | B | 87490 (2090) | 65,0 | 8,46 (27,03) 0,80 (3,35) 18,630,970 | 1,159 | 3390 (810) | 3290 (785) |0,718(0,260 (1,09) |0,570] 1,21
PCOCP, Kuzeaoncioe, ' 115950 (3810) | 44,6 | 041 (1,71) 2,46 (10,31) |18,58(0,971(1,163| 3890 (930) | 3770 (900) {0,897 |0.263 (1,10) |0,094| 1,3}
Irm
PChCP, Heanbuiesoe, B3 [13940 (3330) | 45,0 1,29 (5,40) 2,12 (8,86) 19,1210,972 1,122 3510 (910) | 3730 (890) [0,859(0,260 (1,09) {0,177] 1,33
PaOBOI
PCOCP, Eropumncsoe, [TA | 22400 (5350) 9.0 036 (1,50) 1,07 (4,47) 19,4810,983 [ 1,090 3890 (930) | 3810 (910) {0,925(0,260 (1,09) |0,072| 1,33
psinonsof
Ipyaunckas CCP, Tiwap-{ 2 | 16740 (1000) | 41,0 | 0,69 (2,87) 2,09 (8,75) 18,3910,972( 1,176 | 3850 (920) | 3730 (890) |8,834]0,263 (1,10) {0,117} 1,33
veasckoe, MNINM
Viabekekass CCP, Anrpen-| B2 [ 13810 (3300) | 33,5 | 250 (10,45) 0,95 (3,97) 19,950,987 | 1,037 | 3680 (880) | 3640 (870) {0,8110,258 (1,08) {0,247] 1,31
cKoe, psAoBOI
Kaucko-Auunexuii, Hpma-| B2 | 15660 (3740) | 48,0 | 2,11 (8,82) 038 (1,61) | 19,6610,983(1,086| 3770 (900) | 3680 (880) |0,837]0,258 (1,08) |0,236] 1,30

Bopojnucsoe
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Bacceiin, Mecropoxieine, | © P " r W, A, 2
pox é_g Qw KLl Ve, (0 ke - %)/l | (18 ke« %) /ulhox € b
Kiace 2‘2 £ (kxanf/xr) % {1007 ke - %)/xkan) (00 ke - %)/kkan] 8 s
Kancro-Awunciuii,  Haoa-) 52 | 13020 (3110) | 48,0 | 2,99 (12,50) 0,56 (2,34) |19,66]0,983
posckoe
Kancko-Awnmennii,  Gepe-l B2 | 15660 (3740) | 48,0 | 2,01 (8,83) 0,30 (1,25) [19,76 {0,986
30BCKOE
Kemeponsckas o6aactn, GL | 12816 (3060) | 48,0 | 3,16 (13,23) 0,53 (2,22) 19,830,986
Hrarckoe
Kemeposckas o6nacto, Ba-{ B2 | 14820 (3540) | 48,0 2,50 (10,45) 0,24 (1,24) 19,550,933
panjparckoc
Hpxyrckast o6nacrn, UYe-| I | 17880 (4270) | 47,0 | 0,73 (3,04) I,51 (6,32) 18,700,975
pemMxoBcKoe
Hpxyrckan obaacto, Aseit-| B3 | 17330 (4140) | 46,0 | 1,44 {6,04) 0,74 (3,08) 19,150,978
cKoe
Byparcxkan ACCP, Tycio-| B3 | 16 370 (3910) | 45,0 | 1,44 (6,01) 1,03 (4,30) 19,110,977
oszepckoe
Unrmickan  oGnacts, Xa-l Bl | 12480 (2980) | 44,0 3,25 (13,60) 0,69 (2,88) 19,831 0,936
panopcKoe
Xa6apousckuii wpait, Pait-] Bl 9500 (2270) | 50,0 | 4,95 (20,70) 0,83 (3,48) 20,110,991
YIEXHICKOE
Mpumopeknit kpaii, Jluno-| J1 18250 (4360) | 50,0 0,33 (1,38) 1,85 (7,76) 18,650,970
BenKoe
[pumopernit kpai, Cyvan-| [ 19470 (4650} | 36,0 | 0,28 (1,19) 1,75 (7,31) 18,7910,974
cKoe
[Mpumopekuii  kpaii, lox-| T 18380 (4390) | 16,0 0,22 (0,91) 2,19 (9,18) 19,000,975
ropojutetcroe
[pumopcknit xpait, Apre-t B3 | 13310 (3180) | 50,0 1,85 (7,75) 1,83 (7,64) 19,2510,9%0
MoBcKoe
Mpumopcknii kpaii, Perru-) Bl 1 10060 (2400) | 50,0 | 4,23 (17,71) 1,72 (7,21) 19,2410,973
XOBCKOE
[Mpumopcexii kpaii, Yaxes-| Bl | 10720 (2560) | 58,0 4,01 (16,80) 1,17 (4,88) 19,390,983
cKoe
Ipumopekuit kpail, Bukun-| 52 9040 (2160) | 56,0 | 4,09 (17,12) 2,44 (10,:23) }19,30{0,98¢
CKOe
Slkytekan ACCP, llepion-| CC | 24680 (5895) | 24,0 0,38 (1,61) 0,52 (2,16) 19,280,980
rpuicKoc
Maragalckas o6aacTn, hil 18500 (4420) | 43,0 | 1,03 (4,30) 0,70 (2,94) 19,5010,983
Bepxune-Apraraniuickoe |
10:uuiit Caxanw, psposoit] 1 | 20600 (4920) | 47,0 | 0,56 (2.34) 1,07 (4,49) 18,53]0,972
croucwasn CCP, paspes | Caa- | 9340 (2230) | 90,0 { 1,34 (5,60) 4,40 (18,40) {19,59(0,984
el
Jlenunrpapckasn obnacrb » 9340 (2230) {90,011 1,23 (5,15) 4,74 (19,80) |19,51]0,980

P, kM | Qy, kIla/n® a, M3rx .

" (kkan/m¥) (nnan/m®) Bur (M¥/kKan) ¥ K
1,086 | 3680 (880) | 3600 (860) {0,811]0,258 (1,08) |0,303} |,28
1,073] 3770 (900) | 3680 (880) |0.838[0,258 (1,08) 10,239 1,30
[,a71{ 3680 (880) (3660 (860) [0,801(0,256 (1,07) 0,324) 1,28
1,093} 3725 (890) | 3640 (870) |0.821{0,258 (1,08) |0,268} (,29
1,152] 3890 (930) {3770 (900) |{0,88310,258 (1,08) |0,124) 1,33
1,121} 3850 (920) | 3770 (900) |0.855[0,256 (1,07) [0,185] 1,32
1,125( 3810 (910) | 3730 (890) [0,856(0,258 (1,08) [0,182( 1,32
1,074 3600 (860) | 3560 (850) |0,30910,260 (1,09) j0,318] 1,29
1,051 3430 (810) | 3390 (800) |0,821]0,263 (1,10) |0,358| 1,26
1,160 3980 (950) | 3850 (920) |0,892]0,258 (1,08) |0,096) 1,34
1,147 3930 (940) | 3810 (910) {0,906{0,260 (1,09) [0,083{ !,3}
1,133 3810 (910) | 3730 (890) {0,919]0.265 (1,11) |o,067| 1,36
1,113] 3810 (910) | 3730 (890) [0,835(0,256 (1,07) |o,228] 1,31
1,110 3600 (880) | 3700 (885) |0,761]0.256 (1,07) |o,422f 1,26
1,101 ] 3560 (860) | 3470 (850) }0,7740,260 (1,09) |o,398] 1,26
[,100| 3520 (840) | 3430 (820) |0,773(0,263 (1,10) lo,399] 1,26
1,011 ] 3980 (940) | 3790 (905) 0,915]0,258 (1,08) l0,081] I,3¢
1,005{ 3930 (930) | 3770 (900) [0,87510,256 (1,07) {0,152 1,32
1,16k | 3970 (950) | 3870 (925) [0,884]0,256 (1,07) |0,114] 1,31
1,089 3770 (960) | 3680 (880) |0,833{0,263 (1,10) (0,221} 1,32
1,098 3810 (910) | 3730 (890) {0,837]0,260 (1,09) |0,207| 1,32

‘d1)  p8—g0'0e1'801 W.id

¢



ITpodoasicenue Taba. 1

Bacceiir, Mecroposenie, gu Qll: ko/ur | V5 o Kr\%’/:}‘(’,)/‘(um - m{‘l.':/;)/“um g“: . " p, kILk/M3 | Qu, kL M3 5 a, m¥/kIlx v [
Kjace g ; (kkanfkr) % 10109 ke - %) mias] {[LI0F e - %) oxkan] 8 ° (kkan/m®) (sxan/m®) B (M3 kkan) Krfms
Kyii6uumescias obaacrs, | Caa- | 5820 (1390) %gfs,m {42,60) 8,62 (35,70) |20,21]0,98311,050| 3600 (860) {3520 (840} (0,737(0,263 (1,10) |0,350] 1,28
Kawnupckoe nel A%
Toph, pesepinii ~ | 8120 (1940) 8,16 (2580) | 0,78 (3,25) | 19,570,987 (1,087 3480 (830) | 3400 (810) |0,712]0.254 (106) [0,601] 1,23
Hposa — 10 220+ (2440) 3,92 (16,40) 0,06 (0,25) 20,350,993 1,025 3680 (880) | 3640 (870) |0.747]0,251 (1,05) |0,464| 1,28
Masyr, cepuicruiii — 139730 (9490) { — | 0,08 (0,32) 0 15,990,940 1,397 | 4060 (970) | 3810 (910) |0,87010,263 (1,10) {0,082] 1,30
Magayt, Bucokocepuuernii | — | 38760 (9260) -— 0,08 (0,32} 0 16,300,944 {1,355} 4060 (970) | 3810 (910) |0,8760,263 (1,10) {0,080 1,30
Hedrs, crabumsuposai- — | 39770 (9500) — 0,08 (0,32} 0 15,7710,938 {1,120 4060 (970) | 3810 (910) [U,866)0,263 (1,10) |0,085{ 1,29
nas
Crauponoas — Mockna, - 37000 (8840)*| — 0 0 11,9010,901| 1,941 4190 (1000) | 3770 (900) |0,803|0,265 (1,11) [0,122] 1,24
apupopunil ras
SIpuno — Tlepmn, nonyr- — |6 880 (11200)* - 0 0 12,8910,924 11,7621 4150 (990) | 3810 (910) |0,822|0,263 (1,10) |0,124] 1,25
i ras
Jomeinmii raa — | 3080 (950)* | — 0 23,00 |2,010 {0,400 | 2550 (610) | 5110 (1220) {0,960 {0,196 (0,82) |1,090] 1,42
I{okconuit rag — 17 580 (4200)*| — 0 10,100,893 12,300 | 4600 (1100)| 4100 (980) {0,760 0,244 (1,02) 10,170[ 1,20

* Beanuuua nprucacititan B cROOKAN, Bulpaeita v KKaa/me.

¥8—20°0€1'801 WLd ¢ 'd1D
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2.7. O600lIEHH b NapaMeTp — TEMJ0Ta CropasMs TOmAMBAa Ha | M3 CyXHX ABIMOBBIX rasoB npH a=1

p=",

'

2.8. O600ueHHBIA NapaMeTp — TEIJIoTa CrOPaHHUs TONJAMBA Ha 1 M® BIAXHBIX IBIMOBBIX Ia3oB npu c=1

R=pBsr.
2.9. KoapdHuueHT, HCNOAb3yeMblil 11 PacueTa [oTepH Temnsa ¢ YXOAAIHMH rasaMi,

Y= —B—'—(l +0,025W") — 1.
B.T

BeaduyHbel 00OOLIEHHbLIX H NpuBedeHHbIX Xapakrtepuctdk ToniuB CCCP, a rtakxke J1pyrux napamerpos
H Ko3¢G®dHUKHEHTOB JaHbl B Ta6.1. |.

3. PACYET TENJIOTEXHHUYECKHUX XAPAKTEPUCTHK

3.1. KosahpuuneHt H36biTKA BO3AYXa (Ha Cropesuiee TOMJHBO)
3.1.1. Koapdunmedt uzbbiTka BO3LyXa NPH CHKHraHMKH TOMIMBA CTaOHAbHOrO cocraBa (NP<3%) npwm
gs=0 paccyuTeiBaeTCd no QopMyJae («KHCJIOPOIHOM»)
NAN—-(1-90,
21—-0, °

<

2T =

a npu g35=0— no dopmy.e («a30THOH»)
— N,
~ N, —3.76 (0, - 0,5H, — 0,5CO — 2CH, )"
rae Ny=100—(RO;+0;+H,+CO+CH,).
3.1.2. Ias TonauB HecTaGHAbHOrO coctaBa (uau npu NP>3%) kxosdbouunent #36bITKa BO3AyXa Leje-
CO06pa3HO PaCCUHTHIBATL NO dopMyae

2

04— 0,5Hs — 0,5CO — 2CH,
¢ _ 2 SHa »
=14+ —7Re, F+COLCHy)  °

3.2. KoapdHnuuenr pasbaBienns CyxXux AbIMOBHIX Ta30B

3.2.1. KoahpuunenT pasdapienns CyXux AbIMOBbIX ra30B paBeH OTHOWIEHHIO 0o0beMa CYXHX MNPOILYKTOB
CrOpaHus K TEOPeTHUYecKoMy 00beMy CYXHX IBIMOBBIX TIa3oB OpH a=1l.

3.2.2. Kosdpduuuent pasbapienus npd u3BecTHOM 3HaueHHH ROgmax Onpelessiercs no ¢opmy.ie

ho= ROpmax
RO, + CO+CH "

3.2.3. Ecau 3uauenne ROomac HEH3BECTHO, K03 (@HUMeHT pa3bas.eHHs onpeleseTcs MO yPaBHEHHIO
21
h=37—1(C, =07R, —0,4CO — 1.5CHy) ’

a popmyaa n. 3.2.2 ucnoasayercs fas pacyera ROomax.
3.2.4. B ciyuae NOAHOro CropaHusi TOMAHBA (HOPMYJbl COOTBETCTBEHHO YNPOMAOTCA

__ ROgmax 2
h_W HJau /I——‘——zl_oﬂ.
3.2.5. Koapduuuentl h 1 a® CBA3aHBI MEXILY COGOH COOTHOLIEHHEM:
npu q3=0
at—l=y(h—1);
npH g3 70

a®— l=y(Yh—1).
rie Y= (100—1,5H,—0,5CO0—2CH,)0,01.
3.2.6. Kosbduuuentsl H3GhiTKa Bo3ayxa Ha cropesuee (af) 4 NOLAHHOE (@) TOMIHBO CBA3AHEI COOT-
HOLItEHHEM
a=ac(1-—0,01q,).

3.3. O6beMbl BO3AYXa U AbIMOBBIX ra30B
3.3.1. Teoperuuecku#i o6bem Bosfyxa npu o=l

Qb
0
Vo=,

3.3.2. O6bem Bo3ayxa npu a1
Ve=0a V0.
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3.3.3. TeoperHuecKHi#t 06beM CyXHX ABLIMOBLIX ra3os npu a=1

0 —~ |/0
Vc.r_‘ ) ve.
3.3.4. O6beM CyXHX ObIMOBBIX ra3os HNpH o= |
' — h1/0
Vc.r - hvc.r .
3.3.5. TeopeTHyeCKHii 06beM BJja)KiblX AbIMOBLIX Ta308 npy a= |
0
Vo = __V°_.’_
s.r B :

B8.r

3.3.6. O6beM BJa’KHLIX AbIMOBBLIX ra30B MpH 7= 1

Voe= V2, (5 +5=—1).

a.r

3.3.7. O6beM KOMIIOHEHTOB JAbIMOBbIX Ta308:

N
Na

¢ : 4 A R
Veo,=hV8, 20y —ave, Dot v =ave N
— (] Co . " . - ( CH4.
V Vet Ve=hVomwy Vew =hVito
1
vﬁfozvn.r—_ Vc.r =(Ba.r - 1) Vc)r

3.4. Ilorepu Tenaa
3.4.1. TTotepsa TemIa ¢ XHMHUECKHM HEZOKOroM
gy = % (25,8H,+30,2C0 +85,5CH,) (100—qs).

3.4.2. [Toreps Tenaa ¢ MexaHHuecKuM Hezoxorom onpezeasiercs B cootsercraun ¢ OCT 108.030.132—80
0 aHaJu3y npod YHocCa u uniaka. [1pu mccienoBanuax B 30He BocHaveHeHHd, rae g4>10%, unesecoodpasso
NPEACTaB.IATh MENAaHHYECKHH HEL0XKOr TBEPIOro W.IH KHIKOro TOM/HBA B CleiyiouleM BHIE:

ge= 1006 +4;(1—b),

rfe & — 1049 HeBOCIVIaMeHHBUIErocs TOMJAMBA:
g, — noTeps Ter.la C Hel0rOPEeBIUHM TomIusoM, %.

3.4.2.1. TToTeps Tem.1a ¢ HEAOrOPEBUIHM TOIMJIHBOM
*
RO:zmax — RO?max
»
- Roimax

gs = 1007

rie RO; max — SHAUEHHE, ompefeaseMOe MO COCTaBY IJHWMOBbIX ra30B B 30HE BOCM.1aMEHEHHS.
3. 4.2.2. Hoast HeBoCn/AaMeHUBIXErocs TOMJIHBA NPH H3BECTHBIX 3HAYEHHAX G4 H G,

b‘-—- 44‘:‘* ‘7:
' 100 ~ ¢} °

3.4.3. [lotepsa Tenaa ¢ yXoasIluMil ra3amMy
g,=0,035 [(2, %) 1,040, — 25 £,] (1 — 0,014,),

rae f, — TeMOepaTypa HapyxHOro Bo31yXa (NpH OTCYTCTBHH JaHHKIX O Hell npuxHuMaercs pasHoi 30°C),°C;
}or — TeMnepaTypa ra3os 3a KoT.1oM, °C;

5 — KO3 @HIHEHT H30hITKA BO31YXa 32 KOT.JIOM;

v — Koo uumneHt (cM. Tada. 1 u 0. 2.9).

3.5. CpenHue 3HaueHus o, §3, G4

3.5.1. Tlpu Ha HYHH JAaHHBIX O 3HAUGHHAX CKOPOCTH @i, MJIOTHOCTH O; Fa30BOro MOTOKAa, KO3dPHIHEHTa
H30BITKAa BO3AYyXa o, XHMHUECKOrO ¢3; 1 MEXaHUYECKOr0 ¢y HENOXKOroB B 3/JeMEHTapHHIX miomankax AF;
TONIOYHOTO CeUEeHHUS ONpeAe.IAITCA CPeIHHEe MO CedYeHHI0 KodpduuHeHT H3ObITKAa BO3AYXa, XHMHYECKHH H
MEXaHHYECKHH HeJOXKOTH.

3.5.2. Cpeaunit ko3bduunHeHT U30OLITKA BO3yXa

EwiPiAFi

- z w; 9;AF, ¢
2
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3.5.3. Cpenuuii no CeyeHHIO XHMHYECKHH HELOXOr

w;5iqaidF;
2§
— %

s ' wigdf
2 ag

i

3.5.4. Cpenuuil no CeyeHHI0 MeXaHUYeCKMH HENOKOr

2 Wipiquidf;
a;

(]4 == L
N wigidf;
s a;

i

Fpaduyeckuit pacyer CPeAHHX 3HAMEHW o W §3 AAR
NpsMOYroAbHOTO (a) M Kpyraoro () cevenuit

!

V
l\g : .
A
7
7
/ ; /
/
/) %
/ %
a

3.5.5. IlpuMepbl pacyeToB NpH NOMOIMHM rpadHYECKOro HHTErDHPOBAHHA AN NpPSAMOYroJbHOTO H KpYr-
Joro CeuyeHUi mMpHBelNeHH Ha uepT. . Henenne nJouianelf, pacnoJiOXEHHBIX MeXAy KpHBBIMH [, 2 4 OCbIO
aGcuuce, gaer CpefHee 3HauYeHHe ¢, a JejeHHe NJIOUlajel, PAClOJOXKEHHBIX MeXAy KpHBHIMH 3, 2 H OCBIO
abcuuce, — cpeiHee 3HayeHHe g3 (HAM §y). AHAJOTHYHO IJs KPYrJoro cCeyeHHs JejeHHe NJOWAafeH, pac-
NOJOMKEHHBIX NMONL KPHBBHIMH 4, 5, KaeT cpefHee 3HaueHHe o, a AeJeHHe IIOWIaAeH, PaCrnoOJOXKEHHLIX NOM
KPHBBIMH 6, 5, — cpenHee 3HayeHHE g3 (HIH Gq).

2 3axas 15
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4. OCOBEHHOCTHU PACYETOB NPHU CTYNEHYATOM CXXKUTFAHWH TONJINB
4.1. CooTHOUIEHl€ PACXOIOB TOM.ANBA MPH CTYyNeHyaToM (MOC.1eA0BATENBHOM) €ro CHKHFaHHH ofpele-
JafeTcd no popmy.ie

A=DBi_ 21

8, @ —a,’

r1€ HHAeKCH | 11 2 OTHOCATCS K repBOMY M BTOPOMY BBOAY TOMAMBA B TOMOYHYIO Kamepy (uepT. 2,a).

CXxembt CKMCAHUA TOMAUB

8,
5,
; . 0, , 0 6,=Gy *6,+8,
4 o L_______ Q@ , a';
a
)
Vg, =21V {a-1) Vo =0y V1) (1+r) G, Gs
0;, d* OZyO(
02 Vggh n r Gg
02, 24
b
Q — CTYOQHYATOE CIKHTAHUE, § — CAH[AHHe C PCUMPKYJIXLHEN ra308
Yepr. 2

4.1,1. Tlpu BBOIe B TOMOUYHYIO KaMepy pPa3HBLIX TOMJIHB
o

A=
a L[L]—a,

rae LY u LY— CcOOTBETCTBYIOULHE CTEXHOMETPHYECKHE KOAWYeCTBA BO3AYXA 4] TOMIHB 1 u 2.

4.1.2. CrexnioMerpH4yeckoe KOJHYeCTBO B031YXa, 3arpS3HEHHOrO NPOAYKTaMu CropaHMs UepBO# TONOY-
HOI KaMepsi,

2 Lo ‘!,' i

Jl_l

Li= :

4.2. Koadduunear }3ObTRKA BO3AyXa, 3arpA3HEHHOrC NPOIYyKTAMH CrOPaHHA Mepsoil TOMOUHOU KaMepol,
OTHEeCEeHHBI K B,

1 — bz,

7 =
2T bz, — iz

pan o =40 — 1),
rae o; H % — KO3PGhHUMEHTH H30BITKa BO31yXa. OTHeceHlble K pacxoiam tomauBa By u (B;+ B2) coorser-

CTBEHHO.
4.3. XUMHYEeCKHH HeT1O0XOr 3a BTOPOi TOMOYHOH KaMepoi, OTHeCeHHbIH K pacxoly TomauBa B Helr (B.),

e D2l D)~y g4

Ta2= T (T~ x0)a5,4 "

rie ¢s.— XHMHYECKHHA HeloKor 3a mepsoit kamepoit, %;
3.2 — XHMHUYECKHH HEIO0XOr 32 1BYMA KaMeDaMH, OTHeCeHHbIH K oduwieMy pacxoay Tomansa (B,+B;), %;
X;— JOJsT IbIMOBBIX ra30os Mepsofl TOMOYHOH Kavephbi, He VYaCTBYIOWHNX B Npolecce ropedus Bo BTOPOil
(1o.1s Oaknaca).
4.4. MexaHUYECKHH HENOMKOr NpU CTYNEHUYATOM C:KHFAHHH DACCUHTHIBACTCH aHAJJOTHYHBIM 00pa3oM.
4.5. B c.lyyae CKHraHHs TONJHB B TOMOYHOM YCTPOHCTBE C PEUHPKY.JIALHel ra3oB (CM. uepT. 2,8) ypas-
HeHHe 0a.1aHCa H30BITOYHOTO KHC.I0poAa HMeeT BHI

0,V2,fr + 21V (2 = 1) = OV* (3 — 1),

rae OF, V% u o* — mapaveTpbl, OTHOCAULUECS K CMECH BO31yXa H 1b(MOBBLIX [a30B.
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4.5.1. Tlocsie HCNOIB30BAHKHA NOICTAHOBOK
Oxvo\:?’l VU h—"l a—-l

_O.L—~ Vo
- P R —

21 ho?

H fJeqeHHs Ha 21V° popmysasl 1S pacyera J0JH PEUUPKYJAHDPVIOUIHMX Fa30B UMEIOT BH]
21 — 05
T 0;—0,°

2% — 12
r="_ HAH 7

4.5.2. Kosdpuuuent u30biTKa 3arpsi3HEHHOTO IbIMOBbiMM a3aMH BO3JyXa pacCuHThIBaeTcs no dop-
MyJe

a*=a+r(a—1).

5. OCOBEHHOCTH PACHYHETOB NMPH COBMECTHOM C)XUTAHUHW TOIJIUB

5.1. DKBUBAJEHTHbHIH PaCXOl TOMJMBA NDPH CKHUIAHHK CMeCH TORJIUB (MO AaHHBIM HCNLITAHHH)
B o DU—1)(10—q)
3KB T Py
(QH) 776;)
D — naponpou3BoIUTEIbHOCTE KOT.1A, KT/¢ (T/4);

[ ~— Ter.10COAEpKAHHEe TfeperpeToro mnapa, KIK/Kr (KKaJ/Kr):
[, ~— TEeI.10COoAepKaHHe TMUTATeIbHON BOAb, KIK/Kr (KKaJa/Kr);

’

rae

P}’ — Ten0Ta CropaHus TOILIMBA, NDHHATOrO 3a 6a3oBoe, KILK/Kr (KKaja/Kr).
_¥n)
3.2. Joas 6a30B0ro TOMIHMBA no Temly B §a/gdaHCC BOM CEYEeHHH TOMKHM (KOTJa) paBHA
r_ B
"= B
Pacxol BTOPOro TOMIMBA C TemnJoToi croparus (Qr)”.
o\’
, (QF)
8, =q”Baxs(—Q_p—)/7 [
H

rﬂe qllz ]. _— q/

5.3. TensioBas 1078 OLHOTO M3 TOMMB B CMECH DACCYHTLIBAETCS NC YDABHEHHIO

" — Roe.)max - Ro?‘_nax
M + NRO;max

o

L3

4 " z/
rie M= Rogmax — -[%'Roﬁmaxv %; N = p”
ra3os.
3uavennus koshouuvenTos M u N gus Haubojgee pacnpoCTpaHEHHBIX CMecell ABYX TONJIMB NPHBENEHH
B Taba. 2. Ha gept. 3 npejicTaBjeHa HoMOrpaMma /s pacyeTa TEMJOBO¥H A0JAH OAHOTO H3 TONJIHB B CMECH.

— 1; BenuynHa ROgmax ONpeAesseTcs N0 COCTaBY ABIMOBBIX

©

Tabauya 2
Kostpunuenrs: pas pacuetos npH CKUTAHHK CMECEd RBYX TONMHB

o .o o p”

é g epeoe | Bropoe ROQ;?“’ ROsmas: 7 i K[k /M0 ki M3 ~ ? /:f, N

2 5 | TOMAMBO | TORANBO % % (kK24 /3) (kxaa/n2) % %
1 ALl M 20,1 16,0 10,99 {0,9 3770 (900) 4060 (970) 100 { 1,0 5,25 —Q,072
2 At nr 20,1 11,8 0,99 | 0,90 3770 (900) 4190 (1000) 100 | 1,0 9,48 — 0,100
3 KY M 18,8 16,0 0,98 | 0,94 3850 (920) 4060 (970) 100 | L,0 3,62] — 0,052
4 Ky ar 18,8 11,8 0,98 { 0,90 3859 (920) 4190 (1000) 100 | 1,0 7,94} — 0,080
b BY M 19,7 16,0 0,98 | 0,94 3630 (880) 4060 (970) 100 { 1,0 5,181 — 0,094
6 ar KTl 28,0 10,1 2,01 { 0,89 2550 (610) 4600 (1100} 42 10,66 22,40 — 0,446
7 ar M 28,0 16,0 2,01 | 0,94 2530 (610) 4060 (970) 39 | 0,80 17,94 — 0,371
8 ar nr 28,0 11,8 2,01 | 0,9 2550 (610) +190 (1000) 41 10,71 20,80 — 0,390
9 ar KY 28,0 18,8 2,01 10,98 2550 (610) 3850 (920) 37 [ 0,90 15,531 — 0,337
10 Kr KY 10,1 18,8 0,89 10,98 4600 (1100) 3850 (920) 100 | 1,0 |—12,33 0,196
11 nr M 11,8 16,0 0,90 | 0,94 4190 (1000) 40680 (970) 100 | 1,0 |~ 4,69 0,031

MpuMevwanne Al aHTPaUUTOBhIY wWTHIG; BY —~ 6ypmit yroab; [ — npupomusiit ras; M — masyTt; KI — KOk-

KY — KaMeHHbI yronsb,;
coBblft ras; AT — noMeHHBUY ras.

2*



Crp. 12 PTM 108.130.02—84

FpaduK 3aBHCHMOCTH AOAM TOMAWBA B cMecx ABYX Tonaus (no tenay) ¢ oT ROamax

Kr fr M Ky

RN s

a9 \\\/
NI
| AN
\ N
AN

—r

\

/
—

/
) \
X\
/A4
\

4
"3/% /
//&/
T

04 \

JEA7/ANAN!
IR\

41 /
b ,2
9 Jrr nr Ky \ Y\ NAw T Ar
1 L

7 14 16 18 20 22 24 26 28 30 %
R0, max

-

N

{—AUT w M; 2—AUL u NME; 3—KY u M; 4 —KY u [IF; 5 —~BY w M; §— AT w KO; 7~ AT « M;8—Ar u Tr: $-— AT
n KY;, #¥~KI w KY; 11 —TIT 1 M; I2—o0ch abcunce nepsore BoRAABA; I3 ~—ocb adcuuce BTOPOro ronassa

Yeprt. 3

5.4, Tlepexoa OT TenJaoBO# MOJIH TOMNIMBA K MAaCCOBOH NPOH3BOAWTCA MO yPaBHEHHIO

!

(L= )ioh)
9’ (Q})

5.5. Tlpu pacyerax B Cayuae CHKHIAHHS CMeCH TpexX TOMJIHB HEOGXOAMMO CHayaja Ofpene.IHTh 00beM-
Hoe (HMJIH MaccoBoe), a 3aTeM H TelJOBOe COOTHOLIEeHHE NBYX TON.IMB, AJ5 KOTOPHIX HX PAacXOAbl H Ter.loTa
CrOpPaHHA M3BECTHBbI MJIH MOryT ObiTh NOJYYeHbl NPAMBIMH H3MepeHusvH. Hanpumep, B ciaywae CKuUraHus
CMECH [BYX HM3BeCTHHIX Ta30B M TBEPAOro (WM XKHIKOro) TOMIHBA CHadyaja mo TeN.JI0BOMY COOTHOILEHHIO

ra3oB ocyulecrBasiercs pacueT ROgmax A8 HOBOTO TOILIHBA, COCTOSIWErO H3 cMeCH ABYX ra3oB, N0 ypas-
HEHHIO

1 4

q'Rofmax + q” T:i/r—' RO‘Zmax

Ro?max = r'%
9" + == 9"
2

Hoas TpeTbero TONJAHBA B cMecu omnpeleaserca mo n. 5.3, rae RO
razosomy TonauBy, a RO

H p’ COOTBETCTBYIOT HOBOMY

2max

u p” —TBepaoMy (HJH >KMAKOMY) TOT.IHBY.

L]

2max
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5.6. Pacuet KoadduureHTa H36LITKA BO3AYyXa NPH CKUMAHHH CMeCH HABYX TOMJHB OCYLIECTBASETCA IO
dopmyae
_ P—RO,—3%0.
= P RO, — (P]Z1)0;

rie P u @ — XapaKTepPUCTHKU TONJIMBHOM cmecHd. 31ech nox oGo3HayeHneM RO, nowumaerca cymma ROg+
+CO+CH,, a noa o6o3nauennem Oy— BeanyuHa O;—0,5H,—0.5CO—2CH;.

5.7. XapakTepHCTHKH P H ¢ Zas CMecH TOIMHB ONPeleffloTcs 1O ypaBHeHHAM (HHIeKCh BBEpPXy OT-
HOCSATCA K ABYM TOMJIHBAM):

o ! " "
/ ROQmax —7 Rofmzx
7

" ]

P:

v —
i

i
P - ‘.”(P—‘Roﬁmax)
21 °

T =

3.8. O606ueHHbIe XapaKTePHCTHKY Y M y” KaXXIoro u3 1BYX TONJHB CMECH CBS3aHb 3aBHCHMOCTBIO
7 P_Ro‘.'max
P_Roémax '

! I/

="
} i

6. MATEPUAJIbHBIN BAJTAHC NPOUECCA TOPEHHA

6.1. OnpeneneHHe NOKAJAbHBIX MAaCCOBbIX HOTOKOB AbIMOBbIX ra30B, CrOPEBIIEr0 W HECrOpeBIUEro
TOMJHRA

6.1.1. O6beMHBI# pacxold ABIMOBBIX I'a30B, NMPOXOAAWIKX Yyepe3 BLIAEJNEHHYIO 3/JIEMEHTapHYI MJIOMAaAKY
dakena,
273

& = Wb Fi =575,

rle Wy — BEIHYHHA OCEBOH CKODOCTH B (-l 3jeMeHTapHOl naoianke, M/c;
AF;— naomanpy BbIAEAEGHHOR (-1 3JeMeHTAaDHON NJIOWAIKH, M2
t;— TeMnepaTypa B i-ii sjqeMeHTapHo#t maomanke, K (°C).
6.1.2. JloKa/bHBIH MacCOBHI NOTOK ra3uULUHPOBAHHONO M CropeBUIETr0 TOMJHBA, NPOXOASUIMH Yepes
{-10 3J]eMeHTapHYI0 MIomaiIKy AF;,

-

1 12 12
857 =77 &[T ficon, (CON+ 5 cay, (CON.

rie (CO2); u (CO);—cpesnue OGbeMHbie COIEPIKAHUA YIAEKHCJOTO rasa H OKHCH Yriepoia B ra3oBoM
[OTOKe, NPOXOAAUIeM yepe3 i-10 3JeMEHTapHyIO MNJ1omanky, M3/mM2.

6.1.3. JloKaJabHbBI MacCCOBLI# NOTOK OCTaTOYHOTO KHUCJIOPOAA B KaiKIOM BBINEJNEHHOM CedeHHH PaCCUH-
ThiBaeTcs no gopmy.ie

1
g0, = 37, &P, (D2,

rae (O,): — COAepiaHHe OCTATOUHOTO KHCJOPOLA B Ia30BOM NMOTOKE, MPOXOASALIEM uepes i-io naomaiky, v3/m3.
6.1.4. JloKaiibHbIl MAacCOBbIfi NMOTOK OKHCJIOB a30Ta yepes mlowaiky AF;

1
g(Nox)Z= AF; gri[?(,\;o)i(No)i "L p(NOQ)i(NO'-?)" ’

rae (NO,); — comepKaHHe OKHCIOB a30Ta B ra30BOM MOTOKe, MPOXOAAileM uYepe3 i-l0 miaomaiaky, w3/md.
6.1.5. Jloka bHBI MaCCOBBIA NMOTOK HECTOPEBINEro yriaepoiaa

!
[
8, = 57 &nuwd T,

rie Wi-— KOHLEHTPALHUs NblJH B BbIACJIEHHOM 3jeMeHTe, Kr/v?;

I'C— comepxaHne TOPIOYMX B YTOJIBHOH IbIJIH, KI/KT.

Conmepxanue (Os)i, (COg)s, (CO)i M IpYrHX COCTAaBASIOWMX Ta30B, a TaKKe Wy, f4, Wi u /G ompe-
Lend0TCA NpH HCCJaeL0BaHHM daKedsa.

6.1.6. JlokaabHbili Ko3hdHUHEHT HU306bITKa BO3Ayxa

Bri !

2, = —

i . oTop e P) .
380 (¢c,T8cT) 880 [wrf + 17 2(coy, (€O + 9-eicon, (CON]
6.2. Cymmaphble pacxoabl ra3os, CrOpeBLIEro H HECTOPEBUICFO-TORANBAa—YEPE3 ceyeHHe
6.2.1. CymMapHblii 06beMHbIt PACXOL ABIMOBLIX Ta30B Hepe3 CeyeHHe

‘n—k

P
273 273
0‘,:( EmﬂAFf o _'S‘wxiAFi—ti-(.z'?Tj

.

273 a—d
L § 1
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6.2.1.1. Cymmapublit 06beMHBIH PACXOX ABIMOBBIX Ta30B B 30HAX PeUUPKY.IALHH

kR
273
Gpell - 2 wuAF; r; + 273 ¢
1

6.2.1.2. O6'beMHBIT pacXod ABIMOBBIX T330B B MPHOCEBOH 30HE PELHPKYIALHH

n

N 273
Gpii* = 2 @udFi 4373 -
1

6.2.1.3. O6bevHBIi pacxod ABIMOBBIX 2308 B NMPHCTEHHOH 30HE PEUHPKYIAUHH

m

< 273
PHCT \ —_—
e iR

6.2.1.4. O6bevHbIil PACXOA ABIMOBBLIX [A30B B MEKIOpeJOYHOH 30HE peLUpKY.IALUH

R-m-—p 273
G Mewrop — D 'wxiAFim !

pett el
1

rie n—cyMMapHOe KOJHYECTBO ILIQLIAJOK, BbITeTeHHLIX B COOTBETCTBYIOWEM Ceuedny $axela;

k — TO Ke, B 30HaX DEUHPKV.IALUHH,
p — TO 7€, B PHOCEBOH 30HE;
m — TO 7K€, B IIPHCTEHHO! 30He.
6.2.2. OBt MaccoBblil PacX0X HECTopeBlIero yr.iepoja 4epe3 gaHHOe ceyeHlle dakxesaa

n—Rr -3

— N N\
G.= - APic‘Zc[ - ."...'\rigci'
1

6.2.3. O6wnil MaccoBbiff pacxol Cropesuero yraepoia

n—=~

&

.

f‘rop-—.\ rop_? Y« SN

G —AlaAthcl. _AF“:,CZ'
t

6.2.4. CpeaHsis MO CEYEHHUIO BeJHYHHA MeXaHHYECKOro HeloxkKora
- QC GC

g~ o B’

rae Qc— TenioTa eropauus yraepoaa, kIk/kr (kkaa/kr):
Br— pacxoa Yon/auBa Ha ropeiky, kr/c (xr/g).
6.3. Cpennse mo CeueHH}0 3HAYEHHA KOHUEHTPALMHA ra30BbIX KOMIOHEHTOB, TeMMepaTyp H KoaddHuueH-
TOB H30bITKA BO3AYXa
6.3.1. Cpennsas mo ceuennto KoHueutpauusa CO,
n—*r
X (COuu,
COy = ——— ‘ .

R
Y w AF; — ?1‘ w.iAF;

Y
[>3
o
|
b=
[s)
o
<
&
-
-

2

6.3.2. Cpeausis no ceueduw kouuentpauns CO

n—=r

k
N (COYaw i AFi— 2 (CO)w A F;
T

CO=

T
n-—R ]
"‘1:' W dFi— S weAF;

6.3.3. Cpenusis mo ceuenuto Kouuentpauus NO.

n—R

.'?. (No.r)iw.ri-s/'ji —~ 2L (NOJwei A Fy

NG, =

Z

wﬂAF,

=~ A= | A=

n—Rg
El: Wy AF;—
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6.3.4. Cpexnnsia no ceyeHHo KoHueHTpauus O,

n—k k
X (O0)iwyi A F — X (Og)imwyi b F
5, = 1
2= n—-k & N
SwysF— XwdF,
i
6.3.5. CpenHsAf MO CEYEHHUIO TeMMepaTypa
n—k k
273 273
A = N RN L=
= - Cpil i Wi A F; TIoE T cpiti®Wei A} PRV
= n—=u . R 1
DA 273 S oo AF, 203
< iy A Fy R Cpiyei A F =273

rie Cpi— CyMMAapHas TEenJ0eMKOCTb ra3oB U NBLIM B 3JeMEHTapDHOM CeueHMH (pakena npu Temnepatype fi
kx/(xkr-K) [kkana/(kr-°C)].
6.3.6. Cpeanuii no ceueHHro Kosh@uUHEHT H3O6BITKA BO3LYyXa
L </ S
T
8.89 (G — GP°)

I =

6.4. [TpuMep pacueTa MaTepHAJBHOrO Ga.Jalca B ceyeHuH ¢akesa NpPHBeIEH B CMPAaBOYHOM MpPHJIOMKe-
HuH | (mpumep 7).

6.5. das 06paboTku pe3y.1bTaToB Ha DBM paspaborana POPTPAH-nporpamma pacuera. TekcTt npo-
rpaMMbl, ee ONHCAHHE W OpDHMEp pacyera HPHBEIEHBl B NPHJIOKEHHH 3.

7. TENJIOBOW BAJIAHC NPOLECCA TOPEHHA

7.1. OnpepesieHyne JOKANLHBIX BEJAUYHH

7.1.1. KosanuecTBO BBIIEJHBIIETOCS TeN.1a, KOTOpPOe NEpPeHOCHTCA B E€NHHHIY BPEMEHH depe3 3JdeMeH-
tapHy0 momanky AF;,

12 12 7
Topiai = QCgri IL_‘l:l_ p(cot)i + 98 ."(co)i (CQ)L_] .

7.1.2. KonuyecTBo Tenaa, BOCHPUHATOE ra3aMu M HeCrOPeBIIMM TOMLTHBOM, NPOXOIAUIMMH 4epe3 3JieMeH-
TapHYIO TJIOLALKY AFj,

qsocnpz‘ = griti Cp COy); (CO'.’)L —f" Cp(CO)_ (CO)L "*' cp(();_)_ (‘O‘_‘)i' + Cp(;v:), (N‘.‘)i -:' Cni &
(€O, i i i 3

rle Cp— TENJ0eMKOCTh YIOJbHOH nbiiH, oToGpaHHoi u3 $axena s i-# Touxe, KIx/(kr-K) [ kxkan/(xr-°C) .
7.1.3. He6ananc renaa B i-M 3jeMeHTe pakeaa
gi={gpwpiai — {socnpi-
B 3aBuCHMOCTH OT Xapakrepa TeMmnepaTyPHOro noJf U KOJIHYECTBA BbIIEJAMBLIErOCS TemJaa K LaHHOMY
CEeYEHHIO0 BEJHYHHA ¢§; MOXKET ObiThb [OJOXKHUTEJbHOH HJIH OTPHUATENbHOMH.
7.2. Onpejesieddie CYMMapHOro TeMJOBLILEJNEHHS W TEMJOCOAEPXKAHWUS ra30B B pPa3JMYHBIX CEYEHHSX
dakena
7.2.1. CyvMMapuOe KOJHYECTBO BBIIEJIMBILErOCs Terga, NMepeHecesHHoro uepe3 JaHHoe ceueHde dakedaa,
n—R .3
by

QB = -’1- Towini ™ AI-‘ Fouai-

7.2.2. CyMMapHble TeNJ0oCOIep:aHisi ra30B W HeCropeBUIEr0 TOMJHBAE, NPOXOAfUIHe uyepe3 LAHHOE cCe-
yeHye,

n—k

/Jrr

N
Qra: = qaccnpi 4 qnocnpi-
1

-1

7.2.3. HeGanaHc Temda B paccMaTpHBaeMOM CevyeHHHM (akena naeT BEIHYMHY Pe3VJbTHPYIOIUX KOJIH-
YeCTB Tem/Ja (AYYHCTOrO ¥ KOHBEKTHBHOMO), YXOAALIMX H3 CEUEHHS MM BXOASLIHUX B HEro:

Qpe3= QB —_ Qraa-

7.3. [IpuMep pacuera MaTepHaIbHOrO ¥ TEIIOBOTO 3a/daHCOB B ceyenuH (pakeTa MPHBEIEH B CNPAaBOYHOM
upuioxenun | (npumep 7), a npuMep pacuera c HCnoJdb3osaHueM DBM — B cnpaBoyHOM NpPHJOXKEHHH 3.
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[TPHJIOKEHHE 1
Cnpasouroe

NMPUMEPbLI PACYETOB

ITpumep 1.

Il aHo: TOMJHBO — NPUPOAHbIiL [A3; COCTAB AbIMOBLIX Ta308 3a kotaoM: 0;=2,0%, RO,=10,3%, CO=
=0,5%, H=03%; rewneparypa yXOAAWHMX rasos fyc=120°C.
Oupeneauts k, a5, g2, 9.

Pewenne:
21 ‘_ 21
k= 21 — (Oy—0,2H, —0,4CO) T 2t —(20—02-0,3 - 0.+-0,5) = 1,09,
¢ 21— (1 -9)(0,—05H,—05C0O) 21— (1 —09(20~05.03—105035)
T = 20— (0, —ufH. —05C0) — 2] — (2,0 — 0,503 —U5-19) = 1,08,
Q‘_’ :0,035 [( 2;‘3( + ’I,)) 1.043},X —_ 'lyxtlsl (l - 0,01(]4) :0’035[(1’034_0’]2) 1'04 . 120_1’08.30] =4,l 1 0/();
N
gy = % (25,8H;+30,2C0 +85,5CH,) (100—g,) = oo (25,8-0,3+30,2-0,5) =2,49%.
[ITpumep 2.

I auo: Tonaueo — Alll; cocTaB rasa W MeXaHHWYecKHil HEIOKOr B ToyKe ordopa (B 30HE T[OPEHHN):
RO,=16,2%, 0s=3,0%, CO=1,0%, g4=42,0%; cocras rasa H MeXaHHYECKHHl HEZOKOl 3a KOTJIOM:

RO§=16»00/07 5=4:201I03 q: =80/0.
Onpenennts 3HauyeHus A, g, b, gs, « B TOUKe OT 6opa.
Pewenue:
21 : 2 _
8 = L ) = 20.09; -
RO ROZ 2l — 4,2 16(’ 0,0,0.

fmax 21 —Of

94 C L DO 8 3
ROumax = g7 (21 — RO, )+ RO%mas = Tgppgy (21—20,0) +20,0=20,1%.

B Touke oTdopa:

21 21 o
h = (6, =01C0) ~ T—(@30-04-10) E 14
RG; =/ (RO, + CO)=1,14(16,2+10) =19,6%;
ROsmax — ROap, 20,1 — 19,6 o
-~ - -Mmax — . _____________30'49 ;
9, = 1003 21 —ROZ_ 100-0,99 21,0 — 196 °
— 42,0 —35.4
_ q q_;“: 2,0 —35 —0,10;
100 —q; 00— 35.4
9= 2-30,2CO (100 — q,) = g5~ 30.2-1,0(100—42) =2,2%;
e 21— (1—-7)(0:;=05C0) _ 21— (1—=089(30—-05-10) __ 4.
P TTar—(0,-035c0) 5T = 3.0 -05-1.0) T

a=ac(1—0,01g4) = 1,14 (1—0,01-42,0) = 0,66.

HHpumep 3.

Jlauo: naporasoBas YCTaHOBKA; TOMJHBO — MPHPOIHbIA ra3; COCTas rasos 3a KaMePO(ff ropeHus (c;o‘a
1-& Kamepoit): Os=16,0%, RO2=2,8%; coctas ra3os 3a koT.1oM (3a 2-it Kamepo#): Oy=4,0 o, RO;=9,6%.
OnpenenHTb COOTHOUIEHHE TOMIHB A,

Peumienne:

21 21
—_ o — —4 9
/z‘—2l—-(0-;)[_21—16,0 4,23

i =yh+ (1—y) =0,9-4.2+ (1—0,9) =3,88;
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I R '
by == (On;  21—40 1,24;

s =vha+ (1—y) =0,9-1,24 + (1—0,9) = 1,22;
Bl ., - 1.22 =0,46.

A=—=

By~ a —= 33— 1.22

Tpumep 4.
Jis ZH o: }fmen C peuHpKy.adilkes IbIMOBBIX [a308; TOMIHBO — MAa3yT; COCTaBrasos3akotaoM: O;=0,8%,
RO2=15,4; comepxanne KHCJIOPOAA B CMeCH ra3oB H Bo3ayxa (mepex ropeakamu) 07 =19,0%.
Onpegeaunts r.
Pewenmnue:
21—0;  21—190

re=— = =0,11.
0; — 0,  190_08

MTpumep 5.
I aHo: TONIHMBO — CMEChb [PHUPOAHOro rasa u MasyTa; coctaB rasos: O,=1,0%, ROy=14,0%.
OnpeseauTs JOMI0 Ma3yTa no Temay ¥ af.

Pewexue:

21 RO 21-14.0 —

RO:mi =31 —0; =31 =10 = |47 %;

o = RO}y ~ROumax 11,3.—14,7 — 068
M + NROpmax 160 ~0031-14.7
e P--RO.—30, _ 10— 140—1.10
» =PTRO,—(P2N0. TWO—110 - (10)20)-1.0 1,046.

MTpunep 6.

I aHo: TONIMBO — CMeCh JOMEHHOrO M KOKCOBOrO ra3oB B OTHOWweHWH 3:1 (Mo Tem.l1y) H CepHHCTOro
Ma3yTa; COCTaB M TeMmmnepaTypa ABIMOBBIX ra3os 3a Kotiaom: RO;=19,0%, 0,=4,0%, 9yx=140°C.

OnpeneanTb KOI(pGOHUUHEHT U3O6bITKA BO3AYXa 332 KOT.ICM «f, TeN.10Bble W MacCOBbIE I0JH BCEX TPex Tofl-
JINB B CMEeCH U HOTepIO Ten.,1a ¢ yXOAﬂILlI/IMH razaMy gs.

Pewenue,

Has cvecu gomenHoro (75%) u Kokcororo (25%) rasos H3 ypaBHeHHSA

Ro‘.’max -— (Rocmax) ras
M — N (ROamax) ras

rae ¢”=0,25 RO, =280%, M=2240%, ¥V=—0,446, naxoanm (ROsmax )ras=25,2%.
OBo0uleHHaA XapaKTepHUCTHKA CMECH 3THX ra3os

" _

Pras— RO, 42 - 28 ps
173 T Py~ (ROymax) ras 1 42 —252 7 .
[Tapamerp P masf cMecH Tpex TOIM.THB
— '{raa(RO'zmax) raa“".Maa(Ro‘Jma.\‘)uaa — 167-252 —094.160 — 7 Oos
P= Traa ™ Tmas - 1.67 —0,94 =37 'O/o
[TapaverTp ¢ 114 CMeCH TpeX TOMIHB
P— P — 2¢) 37-—0.94 (37 — 16)
- \raJ[ 21(Rolmd\) .ml — 51 ) — 0,82
Beauunna ROomax 1518 CMecH Tpex TONAHB
21RO, 21.19.0 oo =,
ROymax = M —0, =37 — 23,5%.
O06o0uleHHaR XapaKTePHCTUKA 3TOH CMecH
W P—(ROwma)ras _ 37 —252 .
I 7T oaras P_ Rorma.\: - 1;67 37_-)3‘5 = 1,46.

ObodwienHas XapaKTepuCTHKA 418 pacyeTa KodddHLHeHTa u3ObITKa BO3IYXa

2 21 . o
1= oo = Ta6ms — 0612
Kosadoduunent pasbas.ieHus CyXHX ABIMOBBIX a308
l 2 .
h= 2 LI 1,23.

M —0,  21—40

3 3axaz 15
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Kosdouunent uabritka BO3avxa (no Tpem GopMyJaM 118 UX CPABHEHHA)

at=y(h—1)+1=146(1,23—1) +1=1,336;

e P-~RO.—20, _  37—190—-082-40 .
P T P=RO.— (P2D0; T 37— 190 = (37)21) - 10 =1,338;
c __ o 02 —_ R 4,0 . ~
1= 1 i nRO;‘ = ] U,blS~ lgvo = 1,043.

Ilepexox OT Ten:;10BBIX K MaCCOBBIM 10.J8M JOMEHHOr0 H KOKCOBOrO ra3oB B HX CMeCH BBINOJHSETCH MO
dpopMmy.te
KL Y | \ .
i }.4,,(03;,
[Tpu TenjoTe cropaHusi JI0OMEHHOro rasa Qr=3310 xx/kr (790 KKaJ//Kr) W KOKCOBOro rasa Qr=
=41000 xdx/kr (9800 KKa.I/Kr) HX MaccoBbie A0.H CooTBeTCTBeHHO paBHbl 0,975 u 0,025.
O6061Lennblii MapaveTp CMeCH 3THX Ta3oB ONpelelseTCd NO YpaBHEHHIO
103

praa - ’
ira3 dry3

rIXe KOSOGHUHEHT ara; PACCYHTHIBAETCH KaK Cpe1HeB3BelleHHAs BeJHYHHA NO dopmy.ie
Araz=0xr8~r+ Qrrgrr=0,196-0,975+0,244.0,025=0,197 M%/xkIx (0,825 m%/kkaux).

Toraa 115 cvecu rasos

103

Pras = m—=3040 kIx/M3 (726 Kkaa/m3).

Koadpduuuentst M u N 1314 cMeCH Ta3oB M Ma3yTa PaBHBI:
3040

Pr A=
M= (Rolmax) ras ;.\«_Z— (RO‘.'max).waa = 2'3,2 3080 1610 = 1372%2
;o Pras . 3040 . N95
N = -—Pnaa — 1 ——‘-—'4060 — 1 = 0,20.
Hons masyra no tenay
_ (ROsmax)ras —=ROumax  __ 232—235
q.\IClB - M +NRO'.‘max -—_ 13,2 — 55-93.5 = 0,232.

Takum 06pasoM, cMech COCTOMT no Temay u3 57,6% momennoro rasa, 19,29% KokcoBoro rasa u 23,2%
masyta. [Ipn nepecuyeTe [0 BbilIeyKa3aHHON (QopMy.e- MaccoBbe J0.H cooTBeTcTBeHHO paBHbl 0,945; 0,024
0,031.

O6o0mennyo XapakTepHCTHKY By r HaXOAMM KaK CPeIHEB3BEUIEHHYIO BEeIHYHHY HO MACCOBBIM J0AAM
Tpex TOMJHB B HX CMECH:

‘Bar=gar(Bar)ar+gxr (Bs.r) xr+ &vas (Ber) vas= 0,945-0,9640,024-0,764+0,031 - 0,87 = 0,952.

KosdhGHUHEeHT IJ8 pacyeTd [MOTepH Temaa C YXOARWHMH rasaMu

b= (1 + 0,025W") — 1 = gae (1+0,025-0)—1=0,534.

[Toreps Tem.1a ¢ YXOAAIHMH ra3aMu

g2 = 0,035 [ (5 + ) 1,048, — auty] (1 —0,014) =
=0,035[ (1,338+0,534) 1,04 -140—1,338-30] (1—0,01.0) =8,23%.

HDpumep 7.

Il aHo: pacnpeineieHHe CKOpOCTeH, TeMNepaTyp, COCTaBa ras30B, KOHUEHTPAUHH NbIIH H COILEDXKAHHUA
rOpIOYHX B ceueHuH (axesa, OTCTosilleM Ha paccrodumu 200 MM OT yCTbA ropesku; Kortea TII-70; ropenka
npAMOTOYHO-YIHTOYHASA, YI0.1b TOLIHH.

CBecTH MaTepHa bHBIA M TeMJOBOH OasjaHChl B JAaHHOM CEYEHHH.

Pewmenune. Pacuers, BomoJdHeHHBIE no ¢opMyiaam pasienos 6 u 7, npeicrasieHn B TabJa. 1, 2 npu-
JoxeHHa .



=€

Marepuanvnnii 6asanc s cewennn daxena na

paccrosiy 200 MM 0T YCTbil NPAMOTOYMHO-YJIHTOUHON FOPENKH

Tabauya 1

I;f:~cg£?:”:~l‘l:.c ti RAYE B B I GO B T B VR -SRI il 27;;2-7131,- w00, gey, | Ecopp | Foap | Ee; T E oy, a;
PEARIL £y, MM K/ Mlc Nyejr ] TG 273 £ N33 M3 M Ke/m® M3/ Krfu Krfu K[ Kr/u
50 0,05 6,0 0,3 | ]| 0,177 0,04 0,165 (0,456 0,0214 1745 32,1 37 4 412 69,51 2,83
150 1,05 G,0 {035 270 0,17% | 0,05 0,158 {0,421 0,0268 1680 28,3 43,5 362 18 3,54
250 0,05 6o 0,34 ] 12701 0177 0,068 | 0,14 0,393 0,0365 1505 25,5 55,0 301 80,5 2,1
350 0,05 (;1(, 0,34 ] 1270 | 0,177 0,09 0,118 0,361 0,0485 1375 23,3 66,5 220 89,8 1,72
450 0,05 6o (03211280} 0,176 0,118 | 0,09 |0,33) 0,0608 1775 28,4 17,0 228 135,4 1,47
550, 0,05 (;, 0 10,28 1200 0,174 0,13 1,065 [2,29 0,07 2050 28,7 143,5 191 172,2 1,34
650 0,05 |._,'5 0,25 | 1205 | 0,174 0,146 | 0,05 {0,961 0,0785 2090 2G4 164 ,0 149 100, 1 1,24
750 0,05 13:0 0,23 | 1200 [ 0,17¢ 0,152 | 0,048 (0,236 1 00816 1930 26,4 157,5 133 183,9 1,18
850 0,05 13,0 | 0,275| 1285 | 0,173 | 0,148 | 0,05 |0, 204 0,0795 1655 228 131,5 118,5 154,3 1,208
950 0,53 (1,0 | 0,3300 1270} 0,176 | 0,14 0,056 10,1725  0,0758 1205 210 90,5 94,5 300,5 0,453
1050 0,555 6,0 0,40 | 1245 0,18 0,13 0,067 {0,412 0,07 550 122 38,4 47,94 160,4 0,316
1150 0,558 3,0 [ 0,50 | 12701 0,184 0,13 | 0,088 {011 0,0607 —218 60,9 [ 13,2} —25,6 74,1 0,322
1250 0,05 5,0 | 0,50 | 18a | 0,187 0,094 0,10 [0,0785 0,0508 —264 ~ 80,6 | - 13,3 37 —21,36 1,38
1350 0,05 6,5 10,72 L 1too [ 0,197 | 0,076 | 0,124 0,0471 0,0408 —217 7,81 | —8,85 | 33,4 — 16,66 1,47
1450 4,05 ~7,0 10,76 9307 0,225 [ 0,056 | 0,15 |0,0157 0,0301 —89,3 —~ 3,39 | -2,69| —19,2 6,08 1,65
1550 0,05 7,0 10,75 910 0,230 0,034 0,176 10,0157 0,0183 —91 3 AL - 1,65 22,9 —5,065 204
1650 0,025 ~6,5 | 0,701 90| 0,230 0,018 0,192 o, 0471 0,00965 —254 —4,7 — 2,44 | — 70,0 —7.14 4,0
1750 0,075 LS 0,70 910 0,229 | 0,014 | 0,198 10,0785 0,00752 —291 S 16,1 f — 2,18 —82,5 —18,28 4,79
1850 0,555 0 0,741 920 0,237 0,012 0,188 10,110 0,0064 0 0 0 0 0 =
1950 0,556 6,5 10,74 930f 0,226 | 0,003 | 0,197 jo, 1412 0,007 584 240 4,08 165 944,08 0,269
2050 0,530 10,0 [ 0,735 950 | 0,223 | 0,019 | 0,188 o 1725 0,0102 1385 510 4,15 | 372 554,15, 0,281
2150 0,03 10,2 10,731 935 0,217 0,03 0,17 {0,204 0,0161 1625 35,6 26,2 39 61,2 2,98
2950 0,07 10,2 10,725 1os0 | 0,205 | 0, 0,158 1y 236 0,0214 1785 90,5 38,2 404 128,7 1,56
2350 0,15 9,0 | 0,72 ] 1070 [ 0,203 0,013 0,156 {0,267 0,0231 1750 89,0 40,5 399 2295 0,86
2450 0,22 20 L 0,70 060 [ 0,204 0,047 0,151 10,993 0,0253 438 68,5 11,1 96,5 79,6 0,617
2550 0,285 0 0,70 | 1056 1 0 206 0,051 0,15 0,330 0,0274 0 0 0 0 0 0
5 =96 067 1732,1 1169 | 4073,6 2901,1
N=14243 104,36 41,32 296, 4 148,68
223 642,7 1627,7 [1124,7 3782,2 2752,42

61 "d1D $8—20°0¢1'801 WLid
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Paccrosuiie F;"" Wai X A, -
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50 1270 1745 0,0218 0,337 0,011 0,370 775 292 483
150 1270 1620 0,0273 0,333 0,011 0,371 762,5 340 —4925
250 1210 1505 0,0368 0,326 0,011 0,374 660 430 —230
350 1270 1375 0,049 0,320 0,011 0,380 665 519 —146
450 1280 1775 0,061 0,312 0,011 0,384 875 835 —40
550 1290 2050 0,071 0,306 0,011 0,389 1025 1120 95
650 1295 2090 0,080 0,30 0,011 0,390 1055 1280 225
750 1290 1930 0,083 0,298 0,011 0,392 977 1230 257
850 1285 1655 0,081 0,299 0,011 0,392 899 1095 196
950 1270 1205 0,076 0,301 0,0116 0,389 596 706 Iy
1050 1245 550 0,072 0,308 0,0122 0,391 266 300 34
1150 1210 —218 0,0611 0,307 0,0123 0,38 —100 103 -3
1250 1180 —264 0,057 0,319 0,011 0,387 — 121 =104 17
1350 1100 —217 0,0405 0,320 0,011 0,372 --88,9 —69 19
1450 930 —89,3 0,0292 0,322 0,011 0,362 —-30,5 —20,9 10,5
1550 910 —91 0,0176 0,329 0,011 0,358 ~-99.6 13,0 16,6
1650 910 —254 0,0093 0,334 0,0055 0,349 98,5 —~19,0 235
1750 910 —291 0,0073 0,334 0,0165 0,358 —95,0 —17 78,0
1850 920 0 0,0062 0,337 0,0122 0,355 0 0 0
1950 930 584 0,063 0,336 0,0122 0,354 192 31,9 —I61,1
2050 950 1385 0,0099 0,335 0,0117 0,357 470 110,5 —359,5
2150 985 1625 0,0158 0,333 0,0066 0,355 568 204 —3064
2250 1050 1785 0,0212 0,332 0,0154 0,368 689 898 —391
2350 1076 1750 0,0228 0,343 0,033 0,399 749 316 —433
2450 1060 438 0,025 0,329 0,0485 0,402 187 86,5 —100.5
2550 1050 0 0,027 0,328 0,0629 0,418 0 0 0
Yo113105 | $=91239
3 =468,6 ¥ =343,
2=10871,9 % =8778,9
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MNPHJIO)KEHHE 2
Cnpagouroe

NEPEYEHb HCNONAbL30BAHHBIX HCTOYHUKOB

1. OCT 108.030.132—80. Korasl naposrle CTauuo HapHble. MeToIb HCObITAHHM.

2. TensioBOit pacueT KOTeJbHBIX arperatoB (HOpMaTHBHBIH MeTOR). M., «DHepruas, 1973. 295 c.

3. KHoppe I'. ®. Tenaossle pacuersl N0 rasosomy aHamusy. M., Focaneprousnar, 1947. 208 c.

4. Pasunu M. B. YnpouleHHas MeroAuka TenjoTeXHHuyecKHX pacuetoB. M., «Hayka», 1966. 300 c.

5. Tlexkep . JI. Tenaorexuuueckme pacyeTbi no NpHBEIEHHHIM XapaKTepHCTHKaM ToOImJIHBa. M.,
«Sueprus», 1977. 266 c. ‘

6. TpemGosnasas B. M, dunrep E. I, Aspeera A A TenloTexHuuyeckHe HCIBITAHUS KO-
TeNBHBIX YCTAaHOBOK. M., «Dueprusa», 1977. 296 c.

7. Dauunanu E. A, Knoukos B. H OGoGuwenHsle XapaKTepHCTHKH TOMIUB HENOCTOSHHOLO CO-
craasa 4 onpenesnedde KosdduuHeHTa H3ObHITKa BO3Ayxa Ha HUX OCHOBe. — «Temn03Hepretrukas, 1983, Ne 11,
¢c. 75—177.

8. Wlaranosa C. JI, Wunuep Y. H Cikuraune TBEpIOro Tom’IuBa B TONMKAX MapOreHepaTopos.
J1., «3ueprus», 1976. 176 c.

9. Watunp A. A CxHrauHe NpHPOJHOTO ra3a B KaMepax CrOPaHHsS Ta30TypOHHHBIX yCTaHOBOK. JI.,
«Henpas, 1972. 232 c.

10. Tems1odusHyecKHe CBONCTBA TONHB H LIHXTOBLIX MaTepHAJI0B uepHOj MeTasaypruu. ClpaBOYHHK/
BaGomus B. M., Kpuuesuo E. A, A63zatoB B. M., Ulenokos . M. M., «Meraaaypras», 1982. 152 c.

1. Amypos C. A. [lpuveuenne YrieKHCIOTHOM H KHCJIOPOAHOH GOPMYa AJA pacyera KosdoHu-
UHeHTa H30bITKa BO3AYXa NpH HEnoJHOM CrOPAHUM TOM.IMBA. — «TemnosnepreTuxa», 1974, Ne 3, c. 62—63.



Ctp. 22 PTM 108.130.02—84

HPH/TOKEHHE 3
Cnpasounoe

MPOrPAMMA H NIPHUMEP PACYETA HA 3BM
MATEPHAJIbBHOTO U TENJOBOI'O BAJIAHCA ®AKEJIA

[IporpamMa (cTp. 23—23) Hanucana Ha a3sike POPTPAH-4 gna 3BM rtuna EC. Bsoag HCXOLHBIX
JaHHBIX OCyHiecTBAAeTCS ¢ mepdokapT. DaaHK AJa 3an0MHEHHS HCXOAHBIX DAHHBLIX npHBeleH B Taba. 1.
B caydae ecaH KOJHYECTBO OMNBITHBIX TOYEK MpPEBLIIIAET YHC/IO CTPOK B TabJule, pe3yJbTaThl OCTAAbHBIX
3aMepoB nepPoOpHPYIOTCsa B TOM Ke Gopmare. [Ipuuem obiulee KOMHYECTBO TOYeK MOXKeT GuiTh He GoJaee 100.
YenoBebie 0503HAUEHHSA HCXOAHBIX AaHHBIX MPUBEAEHB B Taba. 2, a pacyeTHHIX BeauuyusH — B Taba. 3. Ilpu-
Mep I[e4aTH pe3yJbTaTOB DacueTa N0 HMCNOZHBIM NaHHBIM, NMpHBeleHHBIM B Tabua. | npuaoxenns 1, moMe-
weHd B 7a0J. 4 JaHHOTO NMPHJIOXKEHHS.
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INP)1CIT REAL(K LeMIN)
INTFRER U X(1e9
DIMENSION . .. BAX{18d415),V{15,5)ca2(4 2
:No(gﬂg),c1(1ﬂﬂ),50(iﬂ¢);rr(xge;.gx(15¢§.2({pg$l$€g;;f€é;2§§§’5)’
DATA ¥/.5742,.56715.5626,:5578,.5526,.5496..5497145338,.5263,.5181
%,05090..4928,.4875,.4750,.4669,.3625..3607..3587,:3565,.3542,.3517
llo349¢)03483.-343}103455t-3371,t-333§..53§3..}263,.3235,.3§1Q..3693
Ky 236734.3653043631,.35881.3584,.3557,.3629,.3498,,3483,.3426,.3384
Ky433394.3290, 1808.11780.518¢0. . 1509,.1488,+13g8.,11258.,41080, 01995
Ko 19484800, 198, ,608.1508.,408...3588..3490,.34705,3449,,3427,
Ko3484503378,433521+3324503295,.3265..3233..320144.3474+.3144/
195 FORBAT{//128(7=-7)//}
191 FORMAT (Y115, 2AuCT_ 1°//)
192 FORMAT(T15,”ONPEAEAERME AOKAABHMX NOTOKOB HATEPUAABHOF® i TER
¥N0BOT0 BANAHCA MUAESTONDHOCH. @AKEAA’//)
143 FORMAT(T25,/0NPEAEAEHUE NOKANbnEX NOYOKOB CrOPEBWErC N MWECrop
SEBYETO ,TONANBA+7/) .. ,
194 FORMAT(T4,/N7)T42,°C027,722, 7007 ,732,7027.T42,*NO2",T53, *¥X’,743,’
KQCroP7,773,r2C17.783,78027,791,/Qv02".7 THRIVC T
195 FORﬂAT(Tz»13:71¢-F6-3x72ﬂ:F632etsg,F693§$35-¢2?35r25,57.3.7ss,¢a.s
#yTT41F8,.3,7801F9.3:7981F6.3,T188.76.2)
196 FORMAT(T115,700CT 2°//)
197 FORMAT(T2,70B6MEE_ KOAMMECTBO CrOPEBWFFO ¥ WECFOPEBWEr0 YONAKMSA
X9, T8, rONTAMAARHEE  BEAWSMHE __AOKAABHMX fOTOKOB”//)
:ge FORUAT(TSa'cc='-§2552+;g5»'gcroe;'.rtq.z.t4s"a4='.#1¢.z /7)
9 FORMAT(T2,'QC=7,86,01T20,78 27,76, 0.T4F. r0H=",Fq, *Gaz ’,fa,
! *Y1¢9.’G02:"F8.21/’ TiTe ‘9 o #.T88,7603",Fa,2,
115‘Fggg¢;;712.'N',Tzzp'ﬂn';TSB»rr'-rvz.tn',rsz,'ncroPo.rse.'Ecz:,7113
’ . .
114 FORMAT(T4F 13, T2 F6,31T35,F8.3.77S,13+T8aF8.3+795,F8,3,7445,78,3
&)
142 FORMAT(T115,rAucT 37//) e
113 FORMAT(T5,/TENA0BOA BAMAHC B, PAINKYHNY CEUEWUAX”,T67,2AOKAALHE
¥E NOTOKU—BHAEAUBUEFOCH — U —BOCAPHHATOR o TENAA /) )
115 FORﬂAT}ISn'QB=’-F42~3'T3¢)'QFA3=’.F14.3,T7I:'RB*'»FO.);TSS-’af:',
kFii.8//) -
114 FORgAT(;15a{anEyrﬂﬂbHorO PAKEAAL/IS L N
16 FORMAT(T7,/N?,T22,'QBIOP*>T 39, *Q4rAS37,T72)°N?,T83,23roP*, Y97, 70380
xcn’.T114,/a8fops,T122,7Q80¢C02/7) =~ -
147 FORMAT(TS 13,724, F14.31735.F14.3, 778,13 TASF12.34793,F14.3,7136,
XF9.3.T148,F12.3) :
118 FORHAT (T1151AMCT 4°7/) ) ‘ '
119 FORMAT(T28,’CPEAHEPACXOARHE SHAVEHWR KOWGEHTPAUHM raA308 u ¢CPE
SAHUE TEMREPATYPWY!/) - A
i12¢ FORHAT(19»""fv729"“")T47,f--'.767.'--:0.137,alo.?g’2,o.-,..:)
124 FORMAT(T94760227 T43,F0.59729,420:23732:F5.51747420227,755+F9.5:7
BET5INO22 W TT41F9, 5,787 7T/ 1789,F8,2, 74924 7ANbIAR"  T148,F642)
122 FORHAT(FSEH1FS A F11,7:2F4.2,2F6.4)

123 FORAAT(4F6.3:2F5,51F5.4,F8.3]
REAQ 11,V
PRINT 41,V

44  FORMAT (] &) .
READ 122,8488+R7.LF,0L QRN

PRINT 1228:Q8,87.LH,0L,QRN
DO 54 l=x4.U

READ 123¢802{11,00(12,02(3) )NQ(I], T (Tf MugilrTI (1], x(1)
5§ PRINT 123,€02(1),C0(1),02 (1) NO (13, crel) Mutf) TIC(LS ¥x (2]

$G=4,

si=4.

Sk=g,
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sCo2=5.
$C03d,
SNOzg.
30235.
§T= H.
§STaf.
$QBz¢.
$QC=¢.
SQ0=#.

SQv=g.
cToR=z.24
CHCP2:1.97

cHCp=1.25

CHMD2=1.429
GHNO:i 25

Pl=3.1446

1 1] ] 1= 1|U

L=(1-.5)%0L
E(132273./7(T1(1§¢273.)
F(I)‘ABS(LE L)xDL*PI
C(1i=36p8, xWX (1) xF(1)RE(])
CFIaG(1)/F (1}
BAX(1,1)=C (1) K(12./44,%CHC02%E02(11412./28 . xanCOXCO (1)}
BAX(1,2)=C(IixcI(1IxnuLl)
BAX(1,3)=6(I)%02(1)}xGCn02
BAX(1.4)=¢(1}%No(1)XCHNO
BAX{1.5)=¢(1)/8.88/(BAX(I,1)4BAX(I 25}
SF=SF+F (1)

Sc=ge+G ()

Si=s1+wx (114F (1}
SCOZESTOZFCOTtT T wd X
$C0=5c0+CO (I {xyx ¢I)xF (1)
SNO: SNU‘HCTTTKWX"I}KF(YY
5022502+02 (1}xwxX{1)xF(}
saBzsaB+BAX({:1)
SRC=5QC+BAX (1,2}
SQ0z3SQ0+BAX(1,3)
CONTINUF o .
SQ4=81%d.%5RC/QRN/ B’
£025R=5c02/5%
€COSR=SCO/S4
NOSR=SNO/S4
028RES02/34
C5Rz (SQR+SQCH/SF
DO 8 I®1.V N

BAX (1.6} 2BAX(IIfZF(1}/CSR
antx.7>-an(1.2)/r( )/csa
aggéx /81 =BAX(I.3jASF/F(1)/3a0

IO LITEL DU

B
TF(TI(1)=V{J14])643.4
3 C1s¥(J.1)
2IV(Q:2)
JEV(JvS)
€52¥.(1,5)
GO 70 5 _ .= s
4 Ele(TI(D=V(I-1,4157(v(3+4)=¥(3=1.4}]
C1zy (I=1 B i (V (34 4)=V(I-11 1] )xEL
CIEVII-102)+(V(J2) =V {2~ 1’2)§xp1
C3aV (=143} (¥(J3)=V(J=1+3) )%EY
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P .l Aadaiadal

€53V {0=1+5){V{3,5)~V(I=1:3F1kE]

co 10 §_ '
5 ©£4=.3821

c2=.3g32

£3=.3149

$5=.,3892

CONTINUE

N2=5.-C02(T)Co(fi-C2(1)

CSHECIXCO02(1§+02xa0{1)+C3%02 (1) +85xN24ET0RRNUL])

BAX(Ilg) !4535-:8&4\(111?

aax(x.aﬂ>=s(1;xrz< )*CSH

Bpﬁ{a‘12} AX(! z;;/
BAX{1,43)= 3AX£:,:£)::F/(R8¢RI>
BAX{I.14)28AX{],12) ASF/(RB4RY)

3%1=8¢

1
$av¥333v+Bax (i,
sT=57+csn§TI¢1
$3T=S5T+CSHAEX

14835(1+9}
14}
E3 R
{11

o~

(1
&7

TSQ:ST/SST
AL SR:S:/& a9/tsq3&5i

PRINT

c)
12nB QBQQT‘Lﬂ'DL fiN

FDRHAT(//2X'7(21 G1g.4))

Do 43
PR!NT

I=1,u
14'(:02(1) cO(])yOZ“)’NO(!)'G'(Ii pﬂl(l)!Tl(!)ﬁlX(l’

FORMAT(ZX.&(ZX Fig.4))

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
‘1=1A
Pﬂ!ﬂ?
PRXNT
PRINT
PRINT
PRINT
PRINT
PRINT

198
134
142
g3
ig4

iﬂﬁiw(r1c0211).co(1).oz(1).Mo(!$*“1("’(B*x“ 1311921430

488

146

147

168.snc.sa$.sq+
159.&0. sQRH15G8R0

111.(x,nu¢11,:x(1)»1 (3A% (1,35,336.3) 112101}

PRINT 14

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT 4
PRINTY
PRINT
PRINT
PRINT
310p
ZN0

ii:

114

11s, §a1.3qV 2B.AT

116

117 (0 (BAX(T49) 099,135 1 T4 (BAK(E. 301952 E014), 12120

113
119
124
121,6025RC0SR 1 025RNOSR, TSRYALSR

4 3akes 15
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Tabauya 2

Benvunua

O603udaueyite

ExsHuua
H3vepeHus

Koauyectso Touex

Pacxon ton.iusa yepes ropesky

Tenao, BHeceHHOe BO31yXOM

Tenno, BBeleHHOE TONJHBOM
PaccTosiHie OT CTEHKH 10 OCH [OpeaKkH
War

TenaoreBoptas cnocobHOCTL TOMIHBA

Yraekucawid ras
Oxues yraepoaa
Kucaopoa

IIsyokuch 23oTa
Aszor

KoHUeHTpauHa TONAHBHOK MblAH B MOTOKe
CoaepsKkaHHe rOpPOYHX B TOMAHBE
JlokanbHas teMmnepartypa B nOTOKe
JlokanpHas CROPOCTb MOTOKA

KouuenTpauus
ra3osB B NOTOKE

YcnosHbie 0003HaAYEHHA PACHETHDLIX BEJAHUUH

KT/u
KKa.1
Kkkan

M
M
KKaA/KT

m/c

Tasauya 3

BeanunHa | O60o3Hauexne Eannuua
HU3MepeHHs
JIoKanbHbIi TOTOK Cropesulerg TOMIHBA ggoz KT/ )
JlokaabHbill MOTOK Hecropesulero yraepojia gc Kr/for? 4l
JIOKaAbHBI 0OTOK OCTAaTOYHOrO KHC/I0pO1a go. Kr/(M%- i)
JToKa/bHbifl NOTOK ABYOKHCH 330Ta gxo0, Ke/(m24)
JlokaabHbiil #30BITOK BO31yXa o —
CyMMapHBiit PacXoX ra3oB B CEYEHHH Ge HM3/y
CyvMapHblil Pacxoi Cropesulero TOMIHBA 080* Kr/4
CyMMapHBIR NOTOK Hecropeslero yr.iepoia Ge KT/y
CyMmapHbi#t MOTOK OCTAaTOYHOro KHCAOPOAS Go.; Kr/y4
Mexaunyecund HeI0XKor i —
OTHOCUTEABRAA BEJIMUIIHA J10KATbHOrO MOTOKA p((::o.,. —
Cropesuiero roOANHBa
OTHocHTebHAR BeNNUMHA JOKAAbHOrO [OTOKA pc —
Hecropesuwlero yr.aepoiaa
OTHOCHTE/IbHAA BEJAHYHHA .T0Ka.JbHOCO MOTOKA I —
OCTAaTOYHOrO KHCI0pol1a :
JloKkaabHOe KOJIMYeCTBO BhileAHBLIEro Tefna Tubi1 KKka.1/y
JIOKaAbHOE KOJHYeCTBO BOCMPHHATOrO Tem1a 9socnp KKaJ1/4
JIOKaJ bHbBIII MOTOK Bbiie.IN{BUIErocs Ter.1a Sevit KKaa/(M2-4q)
JIOKaabHbIF MOTOK BOCHPHHATOrO Tefl1a §socnp KKa.a/{mM*-4)
smi1 L5 _

OTHoOCHTebHAA Be.IHYWUHA ,10KaJbHOTO MOTOKA
BhlINNBlLIEroCa Tern.a1a

OTHOCHTEIbHAA BEJIHYHHA .10Ka.1bHOrO MNOTOKA
BOCIPHHATOrC Telna

CyMMapHOe KOJHUYeCTBO BbIIEJIHBLIErOCK Teflla
CyMMapHOe KO.JHYEeCTBO BOCAPHHATOrO TeMm.1d
{ ¥Yraexucasid ras
Oxucp yraepoaa
Kucaopoa
lByokncs a30Ta
CpeaHepacxoiHoe 3HayeHHe TeMMNepaTypw
CpeanepacxoaHoe 3HayeH:e u36biTka BGC3ayXa

CpeaHepacxolHbie
3Ha49eHHA KOHUEHTpa-
LHH ra3os

8wocnp: gy

QBNJ

QBOCI’ID

[egaite]

Z,
fl~ig
[

KKka.i/u
KKaJa/y

—
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A
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COOEP)XAHHE

. YcaoBHble 0003HAaYeHUs

Onpenenerne 000GUWEHHBIX H TPHBEIEHHBIX XAPaKTEPHCTHK TOIMIIB .
Pacyer TemI0TeXHHYECKHX XapaKTePHCTHK

. Oco6eHHOCTH pacyeToOB NPH CTYNEHYATOM CHKHTAHHH TOILTHB

Oco6eHHOCTH pacyeTos NPH COBMECTHOM CXKHIaHHH TOILIHB
MartepHaabHbIit 0agaHc npolecca FOpeHHsH
TenaoBoit 6aaaHc npouecca TropeHHd .

IIpuaozxenue 1. [Ipumepsl pacuertos

ITpunoxenue 2. [TepeueHp HCNO.Ib3OBAHHBIX HCTOYHHKOB

.

[Tpunoxenne 3. Ilporpamma u npamep pacuera Ha DBM wmatepuaasHoro u ren-
Joporo 6acaHca dakesaa .
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JIACT PETUCTPALLKH USMEHEHNN

Howmepa ancros (cTpauuu)
Howmep Cpok BBeneHHs
Hau. anmyanpo- | AOKYMEHT2 Toamuce Aara H3MeHeHHS
H3MEHEHHbIX | 3aMEHEHHBIX |  HOBRIX BaHHB X
Penakrop J. A. [Todpesosa
Texunyeckuit peaakrop H. I1. Beasnuna Koppekrop I'. I. Cemenosa
Caano B Habop 04.01.85. Tlomnucano k mey. 02.08.85. ®opmat 6ym. 60X 90/s.
O6rem 4 neu, a. Tupax 500. 3aka3 15. ena 80 xom.

PenaknuorHo-H3nateabckuii oraea HIIO LUKTH.
194021, Jlenunrpaa, [TonuTtexsuveckas ya., A. 24.
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