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. PACYETH TOPEHUA TOIMB: YueHoe mocodus / C.H. I‘ynmu,
M L. nasgeB, Enarepnaaypv' YPTY-YIIi, 1995, 48 ¢,

Haaxoxeuu RpaTvie CBOISHHEA 00 OCHOBHNX XaparTepAcTARax
TONIAB, PacCMOTDSHH TSOPSTUYSCKHE@ OCHOBH NpolNeccs TOpeHdsa H
8ro pacueT Ha OCHOBE CTeXMOMBTIRYECKAX COOTHOWGHMA ¥ HO opa-
GIHRSHHEM fopaynay. [IpaBenenn npmepu PacueToB npolecca rope-
HAS DASANYEHX TOLMAR,

JaEH BADMAHTH XUMAYGOKOIO COCTAaRa PaBUYHNX TONAUB ¥ yC-
JIOBHA MX CEAT2HMA. JTHME. JAHHEME HeOGXOIHUMO ROALSOBATHCH opa
BHIIOJIHEHUR w®YDCOBOI'O ZOMESMHET0 3a]aHAd.

‘HacTosmes nocodue HDENHABHAYEHO IS CTYISHTOB METaJlyD-
TUY80KXUX CTOLHMANBHOCTOMNR OYHOTO, BEYePHSTO M 330YHOTO OCYISHUA.

bBudmaorp. 4 Hase, Tadn.2. Opun.5

Pauensenr -
vadeIpa aBTOMATESAUKE H TeXHOJIOTUA JMTERHMX Hponeccos Ypane-
CROTO TOCYZAPCTBEHHOTO IPOdeCCHOHAIbHO-IONATOTRIECKON0 YHIBED~
curera (3ab.wafenpolt - mpod. I=p rexH,Hayx B.C. Yypwuy) , axane-
MI9eCRUY COoBeTHAw AmazeMuu MHMEHEPHHX Hayr Poccuilcroit delepa~
L48 RaAHN. TeXH, Hayx A.M,Kpaos (Ypansaeprovspuer)
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TennoBas axs’eprha ’m'rpiae'r JOMZHADYDUYD POJNE B DASBATHH Ue—
JIOBEeYe CvOT:0 odmec'rna'f ExerofHOe DACXOLOBaHAS 2TOf 3HEpIHH COC-
TaRIAST orpovmym mwagpy ~ I2- IOIe wl®x, I % TOMy Xe HadimnaeTca
yeroiiuifBag TEHISHINA POCTA HOTpEGNeHMS TeIIOTH, '

OcHoBHAT JOAH norpednerma Tensosoit snepmz rxpuxomrrcz Ha
anepre TUXY, Ialee - Ha IIpONHIllJIBHHOOTB ¥ TDAHCUOPT i, HawoHed,
pd"OHTOBNO HYRIM,

" {cTOTHM®ANS MONYYeHId DHEPTHED MABLALTCH IPERNS BCETo HCwo-
ngeMHe TOMMMEA BoeX HimoB (95%), TumposHepremsma (owond 4%) u
aToMEad BHepreTHwa (HemHoruwm Oonee I%). Ho mpMpozmHe MCTOMHERA
TOIVMBHOJ SHEDI#: HeCeSIpAHEYUHN, TOHTOMY. OJHOE A8 arTyaNBHHX
3a5ay COBDEMEHHOTO PASEMTHA TEXHENYSCROTO HpOTpEcCa CTaJa 3XO-.
HOMUS TOIIMBHO-ZHSPIeTHISCKRUX PECYLCOB.

Dpyrma BasHHM MOMEHTOM YCHOJB3OBAHMA TOIJMB, B XaUSCrBO
TSHN0BOE SHEPTHM ABISATCA OXpaHa orcpyxameﬁ CpSA OT BPSJHOTO
BOBllefIGTBHK npozxyxc'ros, odpasymnmxcx IIpA CRATAHMY TONJMB.

B cBeTe crasamHUIC Hanpaumsaercs OCHOBHO! BHBOL: WA BXO~
 HOMUHOTO ¥ DKOJNOTEYCCKE YHCTOTO WCITONBBOBAHMA TOMEBE HEOOXO-
TUMO yMETH NPABRILHO ,pacctm_mmarb nporzecc TOPeHAS ¥ IDaMOTHO
YIpaniATh M. R

OcHOBHUME nowpedﬂe:mm TBGpJIOI‘O Tommsa mammcs npomum-
J2HHHE ROTEJBHHS arperaw TeNJIO9HEPTeTANE, A TaRKs HOMEHHNE
b CL v qepﬂoﬁ MeTRJIYPIUA M TeNJOTeXHUYSCRUE BIDPOraTH LPETHOR
me'ramypmn. Enixoe TONMABO B OCHOBHOM MCIOJBSYRTCH IVIA CRA-
TaEzs nox ROTAAMA cpezmeii ¥ Manoff MOWHOCTH, B IIABHJIBHEX H Ha-
rpeaa-rems.hux negax vephon % UpeTHol MeT&WIypIHA A B DaIHYHEX
JBUTATENAX TPAHCIODTHHX ycfrpoﬁc'rn. aoodpaauoe TOMJIMEO, ARf-
fCh CaMuM IDOI'DECCUBHHM BMEOM TOIIJIHBB BEUJY JET%OCTH TPaHCNOD-
'mpomx B PeryMpOBEHAS pacyonosam. TAPO®C KT whayerva B

x.:mqecxoﬁ CTpOUTeABHOR B npy“oﬁ TPOMHUASEHOCTE , & 'ravme B
*OTJEHHX ¥ OHTOBHX YCTaHOBRAX. B mocnesmmee Bpsus BCE Gonsuee
npEMeHeRHe rasoo0pasHoe TONAMBO HAXOZUT H8 TDAHONOPTE.

/3 oRa3aHHOTO OYEeBEIHO, 970 npomum:zeuﬂue B CHTOBHE OGBEK-
TH pacno:xaram- GoMblENM DAPROM KOTEIRHNX, DeUHHX Ipyrux arpe—
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TATOB ¥ YCTAROBOX, PACOTA KOTOTHX S8BACHT, NDSXHS BCETO, OT
OCYTSCTBAASMOTO B HAX fIpONOCCa CRATAMAA TOmJMBA. M HOCMOTDS
E8 TO, 970 Cav pACcYeT MNpoilecea TOPSHAR TOLMBA B IPOERTHPOBE-
BUM A aRC‘IUWBTBW_ TEOJAOBHY _arperawos 3BHEMART HesHaw TeLHYD
OJN, OT HET'O SABACHT DOWleHAe MHOMHX TONJOTSXHEYECKHX BaIAY:
BuGOP ROHCTPYRIME TOLMEBCCEMIANEEX YOTPORCTB, DAcIeT TOQMHBO-
¥ BOSIYXONDOBOJOB, RAHANOB JAAA OTBOZA HPOXNYRTOB OrODAHAA, TA-
TOIYTHEBHX JCTpo#CTB M  TOIIOYTHIM 3AIKORHHX YCTEHOROX,

JlaHEOS yuedHOo _nocodxe COZRPRUT RPATXAE CBEISHER O TOIJM-
BaX, nponacce rojzefmﬁ R cnogodax pacdeTa TOTO Hpomecca, SHECH
TagRs OPUBOXGHH BCE HeOoOXomuMHe JiSHYecRHEe BRJMUMHH, 063 ROTO-
[HX HOBOSMOESH pacueT IpOLSCCA TOpDeHHS, NPENCTABJSHH RpMMEDH
DACYSTOB TODSHNA PABNAYHHX TONAAB.

L KPA'I‘AME CHEDEIMH 0B OG:IOBHHX XAPAI\TEPYICTJ!M

TATT M
ERYISEIN/TV)

Indoe WCROMAGMOS TOIJEBO MOXST XADPEXTOpM30BATECA GOJNBIMM
ROJMYSCTEOM CBOfcTB H HApaMeTpoHE,. HO X OCHOBHNM MOXHO OTHECTH
CReRyDImEe {, XHMEIeckal cocTas, TEINOTA CTOPaHWA B OTHOWERMe
¥ HBTPEBANMD 83 IOOTYNA ORMCIETENd. '

lipexne 9eM OCTAHOBATHECH HA PTHX XapawTep#CTHREX, H800X0~
JMMO OTMETATH, UTO BCE TONJMBA, MCTIONb8YSuHEe B IIPOMNIVIGHHOCTH
A GHTY, MOXHO maccn@mponan O JIBYM OCHOBHHM NpASHARAM:

o npoucxox.nemm % IO arperaTHOMy COGTOSHUD,

“Tlo nponcxme}mxo TOLIMBA MOTYT. ONTH @CTECTBOHEHMA B He~
wyccmeaﬂm, 4 10 arperaTHOMy COCTOAHED — TBOD/HMA,, KUIRAMA
)4 raaoodpaaamm K eCTeCTROHHMEM TBEPIHM TOILABAM OTHOCHT BCe
BATH yraelt, ‘ropd, ropoEe CJHUH B B dmomx Ieasx - Aposd.
Mctycc'meaﬂwm BEIAMH TBepJIOI‘O Tonmwa a:am'rcx rcowc 'ropq:ﬂ-
HHO OpUXeTH, YTOABHEA HHAb. ‘

' EppHCTBeHHuE 8CTCTBEHHHE BHR RUEXOTO TONMEBE ~ cupasx
uagf;rs, HO OHA B wayectae CEMTAEMOTO TOLMBA He NPUMEHASTCA,
Tax XaR 43 Hee IONYYADT GOMELOS ROJMYSCTBO HADYTEX BUZOB AE]-
®OTO TONJMBA, ABAAKIEXCA YXS MCRYCCTBOHHHMU: GEHSMH, WSDOCHH,
CONRDOBHE MBOJNa, MA3yT H oMOJa,

- OCHOBHHM 6CTECTBOHHHM raaoodpaamm TOLLIMBOM CHTARTGH
npﬂpomﬁ ¥ momyTH rasH, norytrnsnme B.HECTOALES BpeMA CAMOS
I pOKoe npmneﬂenne B NDOMHUUIGHHOCTH B OHTY. K ¥CKyCCTBEHHHM
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BuJiaM T'a3000DAaSHOTO TOMMIBE OTHOCAT IaSOBHE CMECH, NOVYIacMuS
B DesyJbTaTe TeXHONOIMYSCrUX IpoHeccoB. Tax, B Impomecce woOR—
coBaHaA yIuel nouyTHo uosydawr wowrcosult ras. IIpu nponaaonc'me
YyIyHa IOMEHHNe Iewd BHDAaCaTHBRDT COJLLOe xOMMYeCTBO rasa, Ha-
SHBAEGMOTO JIOMOHHIM MJM xo.nommoam ‘B npouecce JOGHY HIpApPOX-
HOTO I'a3a #3 HETO BHLEMINT RAGKES (Dakimu nponaa—oywaaoaoﬁ
CMECH, ¥OTOpad 3awauuBAGTCA B. CHSUKAJBENE eMXOCTH ~ Xpagumua,
a 9aTeM TPAaNCHOPTEDyeTCA ¥ MOTPeCATENO B mcTepHax.

" CymeCTBYOT B Ipyriie BUIH ‘m.uvzx'z Ta3000pasHyX TOILEB, HO
OHE HE NOJYYA/d UEDPOROTO DACHPOCTDAHEHAA B npowmmsaﬂoc'm L
OHTY ¥ HOBTOMy 3HSCH He YHOMEHADTCH.

Teneph paccMOTPAM OCHOBHHE xapam'epucmvu 'romma. _

0T a
r ——

I.1. Xm.m*:ecwzﬁ cocTas

oG08 TONIUBO MOKHGC PacCMAT]MBATDH ®ar BOMECTBO, COCTOA=
mee M3 OTHENSHHX XUVMUUOCHUX DJEMEHTOB, HOSTOMY, IOBODR O XM-
MiIYecrOM COCTABS, YACTO IPUMEHANT eme TEIMME “9JeMeHTapH:d
cocTaB”, B mefCTBMTENBHOCTE MUHEDPAABHOE TOIMBO COCTORT B3
PASAMYHNX XUMiIYeCxMX CoemHeHM#, OT RUJA XOTODHX BABHCAT €10
arperaTHoe cocrosamne. L. . MsHmeseeBrM COHJC OTMEYeHO, UTO Tsep4
Ide B MIxue TONVMBA COCTOAT U3 ONHUX H TX X6 XAMUYOCHAX Sa6-
MSBHTOB, HECMOTDA Ha TO, WT0 BAN UX XAMMYECREX COOIMHeRURt pas-
JauHidt, 9TO Z EPeNONpPeresAeT: ONH 'rnnmna - TBopmHE, IpyI¥e -
RUTRUE,

COCTaB TA3000pASHHX TONJMB MOXST CHTH CauiM pasms‘mm,
Tax RaK 3TO MOXaHAYeCRad CMeCh rasoodpaaum: BEWeCTB, He Doar-
PymuX JpyT © IDYroM B MCXORHOM COCTORHMY.

Xnmavecwnlt COCTaB TBEPHOI0 ¥ XéIXOIO 'romms supaxaio" B
MACCOBHX TIPOHE@HTAX, 4 raso00pasHOTO - B OCBHAMHNX IpoLgHTax.

B oCmenm BMEe COCTSB TBEDAHX ¥ RUZREX TOIUMP SANACHBEDT
B BIJe BHAXOB XMMAYSCRUX 3JEMEHTOB nm yo.uonam dywaasﬂm'.
oéoa&avexmmm. Tar, B BHPaRGHUH '

TORnE"

C+H +0+/\/+S +A+W a 100% L
cauponaws - C, H, 0, N, S pupamaor nponentioe conepsamme
(mo macce) COOTBETCTBEHHO yIWOPORA, BOZOPORA, WHGAODOXA, AB0-

Ta X CepH, a cuMBosH A & ~ CONOPEAHZS BOJH X Baard, Or-
METHM, YTO 80JI8 TONMMBA CONSDERUT MAHODAJLHNG ORCHAN B COJA

e Sil,, AL, Oy, Cal, Fe, 05, CaSG, = .5
5
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Jraepoxn - Hamdosnee BAaRHAA COGTARASKNAA TBODIOTO B RUMXO—~
I0 TONJEBA, TAR XaK 6T0 GOJBEE BCETO CONGDKATCA B MACCE TOMO-
mpa, Cropaf, YIVIePOX BHISARET BHATHTANLHOO KOJMTECTBO TOH -
' B TomymBe yraepol HaXOIUTCR OCHYHO B BANe COSIUHemHE ¢
EDYTUME SJAGMEHTAMA, IDOXIS BCEIO ¢ BOJKOPOJIOM. 9T COERUHOHUA
aasusam' YT I8BOXOPOIHHM .

BOZODOX - BTOPAH IO BARHOCTH . -Topuyas cooras.nfmuaﬂ TBOD-
JIOTO B XREROTO TommB. Ho ®OJIYECTBY TONJAOTH, BupeadeMofl npm
TODeHuM, ‘BOXOPOX B 3,5 pasa.ieHHes yTuepoga, HO COISPRAHME |
BOZODOZE B TONJEBAX SHAWHTE/]BHO MOHBUE, YeM yIVepoZa. BOJOpoOX
B TOILIIBEG MOEET HaXDIMTI:Cﬂ B BAhe GOGMHGHKA ¢ yIeponoMm, Ce-
polt, wm@enopozom ¥ B CBOGONHOM COCTOSHYH,

gepa, comepmamascd B TOIUMBE, MORST HAXOIMTHCHA B BUIS
TCPOTX 4 HeTODOWHX COe/uHEeHui. OpraEmvYecras ( S /‘ H %oa96-

nauwag /F'D q 1ncmn TOPONAT, 2 O¥X Mgv:gg (CQSUQ Fé‘SO[/ w

T. 0. ) ~ He ropmax ¥ BXOJAT ‘B €OCTAB ao.uu TONJKBAE, .

ASOT TomMMBR ABAISTCA CANIACTOM, OTHOCHTCH w Heropmek
9acty TOWNMBA, HO OPK TOPEHAE B yc.noxuax Bucrmnx TeMIepaTyp
MOXST BOTYNaTs BO B3auMomelicTBEE €O cnodo;aﬂsm xacnopozxo:.:, 06~
pasys omcupmy asora { /‘./O ) , NOpeXOsmMe B NPOMAYRTH CTODAHLS
u ABNAKOAECA BENOCTBAMA, ORASHBAKNZME BDELHOS Boa,rxeﬁc'raze Ha
ORPYXAMYED CPeXNy, OCOCCHHO HA HBHe OpTaHd3uH.

Kucsopon ~ HeEeJATeJBHAS GOCTABIMmAan TONmABA. HBXO.K&CB
B aiaodcmw COCTOAHRH, RACHOPOY IIOBNUIAET GIOGOCHQOTH TONJMBA
3 caxvoaosroparmm. Ooemmcb G yTAepoAQM X Bo.uopo.uom TOLMEBAE ,
RACIOPOX 00paBYeT HETOPUWIG COCTABIAKIEE 0, ,H 0) CHM~ |
RAKNKS TERJOBYD uemaoc'rs TOIIMBA,

Sona Taxme ABARSTCH aexenaramoﬂ cocras:xm;eﬁ TOIULEB&
cHaanett Zoo roprdeit ero yacTe. K rouy Re P« TOPeHUH.COC-
TaBIADIKE  30JH omauoausamca 2 yBAGRALT 32 co0oil HecTopeBmMs
YACTINH TOILUBA, yMeHBUAR ofmee ROJAYSCTBO  BHNeJIKIaftes
TEINOTH, IIp CoJBWOM RONMISCTBS SOJH yc.uoxcmmcz ycoopas
oGCHyX¥BaHESA . TONIOYHOTO yoTpofcTa,

.Bagra - BechMa HemeJATeJbHAA COCTABIAKNAS TOIJMBA, HO-
CROJLKY He NPOCTO HOHUEAST COZSPEAHHS TOPHIMX XOMIOHEHTOB, HO
¥ TpeCyeT SHAUMTENBHHX B3aTpaT TEIIOTH HAa UCOADSHWE M Heperpes.
Bnara B TBepZOM ¥ X#AROM TOILIMBAX MOXeT CHTH B BHIS BHeumeff,
T.6, MOXGHMYSCRE yAcDREBacMOR HE HOBSDXHOCTA TONJMBH, & TAXES
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mrpocwommecrcoﬁ ocrammeitca B Hopax TonxXma. Kpome s’roro,
BAATA B TOLMABE MOXET CHTh B BANE COONMHEHEA BONOPOEE € MiC~
J0poJIoM (mporeﬂarmacvcaﬁ) » 8 TBRE6 MOXeT HAXOIMTHCHA B MONO~
xyJax umaepa:mnux Bemecm 30JH Ton.rmsa (mnpamaa)
*'B 2aBUCHMOGTE OT XIMIYeCwOUO AHAAM3A DAasIMIanT COCTABH
TBSDIOID ¥ RAAROIC TOOJMBA: OpTaHAYeCwaA mMacea (mmsxc oM.
B BopxHO#l 4ACTE XHMAYOCKODO SJEMEHTA, HRUpUMep A ) ropma&
macoa (Eamewe "I'") u-padouas macca (mHmexc "p"). v
pa cxwirakud TOLNBA NMPUXOMATCH BCETHA UMETH JeJO ¢ HOJ-
HEM, T.8. DaboduM, COCTABOM 'rommna, noé'romf OH MORST OHTH
3aIMCaH B BUNI® DP3BOHCTBA

CPH 8" 0P+ NP+ AT+ WF = 100z

Ecuz %o IDABOIXTCA COCTAB cyxoi ‘JI&COH TODJIHB& T OH
3ATMMCHBACTCA Taw:

ORI CYVIL
CooTaB Topwdell MACCH BHIASIAT caemmw 06pasom°

Cr+H™+ S0+ N < 1003,

OprYeM HazIdue B aTof MAces ¥HCIOPORa 1 §30Ta He _OBHavae?,
470 ORE TODAT, 8 rxpocro OHU MOTYT HAXOIMTBCH B coemxemm c
ropxm,,m COCTaBILAIRT

-CywecTEyRT @op\rym Ins nepecqe'ra €OCTABA TOMAEBA C ONHOM
MA0CH HAa Lpyryw. Ecom yonoBHO 0GOSHaWNTH Jndoit XmMugecwuit
3JeMeHT TOIUEBA OyxBoR X , TO Hpu DepecYeTd oyXolt mMace

" rommsa B padoqyxo CZSZYeT TOAB3OBATHCR Jopuyaod (B): . .. . ¥
LB

P . -
e 100-W " w . e L
s x i o C Y AR (I) ¥ - i
. w0 T @
opy nepec\le're ropoyel Maccw TONJABA B pado'zylo @omy.'la BHIVIR=.
JAT ChemymiyM o0pasom: o

J;’=x"i0%7r’f_j, @

Kaw ywasupanock paHee, XIM4VeCkEY COCTAB I'aBOOGCDABHOIO
TONJUIBA HENOCTOSHEH ¥ BRBMCHT OT MecTa JOCHUE WM CHocoda No-
JIy9eHRA, NOBTOMY DPad/HMYHHE BHAH I'a8000DASHOrO TOIABA AMENT

www. htf.ustu.ru/mahp




DOSAYHOE ROAAYECTBO COCTaBLTAIX. B oGmem caydae cocran
Ta3006pASHOTO TOILMBA ‘MOEST OHMTH 3aUCaH T8 : -

H, S+ CO+Hy + CHy *+ Cp HytCOp+ Opt My # ... = ToOE.

Snecs raxge pasumanr ropome (M, S, CO, My, CHy, A )
B HOTODHWIS {CUZ, 0,, My, H:0) cocrasnmome rasoodpaauo-
TO TONAEBA,’

B oTuTe OT TBEPAOTO W XAIXOTO TOIUKB ¥ Tas000PasHOro
PASIEYADT BCETO [BE MACCH: CYXyD E Dacouyl (BIARHyD), X0TO-
[He 0003HAYANTCE TaK:

CU””+H°’+CH ST R A

8 8, b, Py, SRR Yy ar
,+Hz r+CHq +(:02 .‘»-.4”2 +1Ll20 = IOO%

. Bnara B padoyem cooTape ra3000pasHoTO TONMMBA RAXONRATCH
B BUJC BOLAHHX NapoB. CONepRAHMe BAATY SABUCAT OT ero Temme-
paTypH. OCHuHO Xmun%ecwruf#t cocTaB ra3oolpasHOTO TOIKMBA ITpd-
BOTMTCA HA CYXy® Maccy, a BaagHull (padowmi) cocTaB paoCHMTH-
BADT TAK X0, RAK AL TBEPEOTO M EAXROTO Toms., HO NpDOISHTHOS
Ccoep®anue BAATY (B OCBEMHHX NDOLOHTAX) MOEET "GHTE TIONYYEHO
TOABKO IyTeM pacyeTa, eCJd MBBECTHA BeMBiHa MBCCOBOTC BJA-
TOCOJP PREHEA { g ) , BHpafeHHAS B IpaMvax.- aa OLME RyOUIsCrRMH
MeTp CyXoro rasa npu HOPMBMBHHX ¥CJIOBHAX 0°C # napnenua
760 MM pT.CT. (r/u® ¢.r.). Huxe mpepeneHa ralaua BIATOCONED-
XAaHAS B PABAX B 3aBUCHAMOCTE OT TEMIEPATYDH Ia3a:

¢,% | 0|5]10]2 | 3| 450 | 60 |70
g.r/ufo.x | 4, 917 ois 8 119,0 35,11 63,1]111,3] 197,0{356,0

BHas BAALOCONG[EAHAe I'a3a y ., ©/u® ¢.T, MOEHO HARTH OpO-
HeHTHO® CONepEAHME BONAHKX IADOB B I'23000pa3HOM TOIIMBE IO

oxHolt B3 QopMya: o S s e o
' s {00 e o OE
RO 36,7 * (3)

g

- 034

PV
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3 3a7T

&, L/SPICUUTATE BCS ‘TCOCTABAALEEE TOMMIBA HE DJAaRHYR
Macey:

xa:

w0 "

Tav;::.x odpaao 1, XuMHYSCRES COCT&B TONJLIBA ARIASTCA MC—

~

' XOIHOM XapawTe[#CTHwOR, OT XOTOPOil BaBUCHT JaibHeRumil pacier

Hponeccs IOPeHHA.
' Ho- cay xXumuuedrull cocTap elie He OHpPONSAAGT TEIIOBYHD LHeH-
HoCTh TOMWBa. 06 3TOM MORHO CYLATH N0 Ipyro#l xapawrepnc'mwe.
HASHBaeoll TEOAOTOK CrOpaHid TONMABA. - -
a.f«mzu‘xm O
_ 1 2. Tennom‘a cmpam fel

"‘ LIRS

Opi craramuz TOIIJL:!B:I B peay:m'ra're omxcnamzi; ropmx coc-
TEBIANIEX BEESAASTCH TEIACTA B TeM B CONBUAM xo.:m\zec'xjse ueM .
GOZBlie CEATASTGR TONMABA. LA CpaBHeHIS MORILY codol PESIIYHEX
WIZOB TOWMBA 10 EX TEAJOBOY IOHHOCTH, & Tawke IAT OGYmECTB~
NOBHUA pac%'ron LpoUSccs TODEHNS: IPUMEHANT YROABHYR TENIOBYR
XapauTepACTE®y, HasuBaeMyl TenaoTol cropakss.

TennoTs CropaHid TOLINBA — 3TO reo.mqecmo TENJAOTH, XOTO-
poe BHIGAAETCA Ipd TOJHONM CRATSHEN eIIHMIN TONJMBa., B wavecT-
BE ¢ MERIN LIA TBEPIOTO X }mm:oro TOI/I BA ncnom:sym' I xr,

a8 pug raaoocpaaﬁoro - I .

_,Lenno'ra CTOPSHESA TOMJLBE odosxa*;aemz Gyrsoi Q ¥ MesT
PARMEPHOCTD WUJOLNOYAb Ha mmorpa.m {ria/*T) BIE RAZOLZOYIB

Ha wyosuscwiil MeTD (w[l 2/1°). flps OwMOMeHUHM TAREX ropxmx c0c-
TABLANGIX TOLBA, ®ax H C'H.,, CoHy s H2 S, oopasypr-
o BOJAHHE (AP, Ha HATPSB X NePeIpeB ®OTODHX TpedyeTcd onpe-
IRJCHEOS WOAZYSCTRO TeNXOTH, DOA BHIEJABWAACH B Ipoliecce IOpa-
¥aA TEIOTA HePBORAYARBHO 38wjhYeHa B OOBOME HPOXYXTOB CIOpa-
ruA. Ecam UDOMY®TH TOpPeHHA B IPOeCee TEMJOOTNATH OXJaKANTCH
Io TexmepaTypd Buxs 373 X, TO HAXONLANMECA B HEX BOIAHHE NapH
OUNOHCUDYRTCA ¥ BHLRAAKT IOHNCNHLTENBHOS Rcm_med'mo TAOAOTH. .
Hpa 370w BCK CyMvaDHad TeIsioTa, BHEGJMBUARCA OT CRUTEHER 6IH-
HY{IL TOOJXBa, COYIST xapaxfrep.xaosarscﬂ BHemaf 'rexmo'ro.'.x cropa-
ast padodero Tommsa ( (], } , aBngmmieftes uaHRO—XIME I8 croft
XaparTepHCTAXO,

B OpOMHUIOHHNX YONOBMAX HTW ocymecms.uemm Bucnmome.\.nepa-

TVPHHX TDOURCCOR NPOAYWTH CTODaHHA NORAJANT padosee NpOCT-
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D&HCTBO TEILICBHX aIDETraToB O TeMuepaTypol, HAMHOTO HpeBuman-
meit '373 R, mooTouy O6DasyLIMECH HpM TODSHEM BONAKES nepy He
KOHROHCADYWTCA, 8 CASHOBATENBHO, § He BHISJADT NONOLHATEABHOH
TEOJOTH. B 8T0M CAyYas TOIMOBRR USHHOCTE TONIBA XapaxTepu sy -
erca nusmel Temnoroffl cropamus { _QHP ) R sxmmmxeﬁca pacodsit
XapaxTepHCcTAXOY TOIAWBA, R

Tenno'ra CTOPAHMA TONNMBY. MORST" dxm, ofpeleneHs SF‘CHSPJ-
MOETANEEO, IAA YeI0 TPeSyeTCA CHELASNBHAS Aa00paTOpAAA aImIapa-
Typa, 8 TAXKS MOEST OHT® DACCYWTAHA rxo‘xmvmecwow cocTaBy
TOILIMBS.

.H,m pacqe'ra mxsmeit 'remmm CrOpaHis TBSPUOTO M XHIROIG
TOIJAB IONBRYDTCH @opv'yﬂozi I .Mem{a.uea}aa‘

0;'=339 C"+1030H" /09{0’ 725/§H+valam/m.{5)

Huamywn 'rennomy cropamm rasoodpasae o /TOLNMBA MOHHO DACCHH~
TaTs, CYMMADYS TEIJOBHS adfewTH pearipfl OWMCAGHAA IrOpHMMX.
KOMIOHGHTOB TOILMBA: : :

Qu=1277C0%"+ 108 H,*"+353CH, V590, H‘z 558, f/;”

46360, H; > 9/3c B 1850, HE /4554’5,4 21H,5%, ()

e m@pu 03HAYALT yMOHBMeHHHs B 100 pas TemanBHE ai;g{)evr'ir pe~
awIylt ORMCJIEHMS COOTBETCTBYRIMX TOPWTX cocranmmuax noa-
CTABHOHHHX B OCBOMHEX upo.xea'rax.

. L.3. Ormowenne TONMEB ¥ Harpexaazuw Ses JxocTyna Lo
ORMOMMTENA, . : S

.B nponecce mrazxaﬁ TOIIJIHB tzac'ro ncncm:sym no,norpes
ACXOMEK xomnonexros ﬁopex-mﬂ ( Tomsa H OHCAATeJA) B ey,
NOBHUSHKA TSMISPATYDH TODEHIA } 9XOHOMAN TONIMBA. Teepmie
TONIHBA nepef CHUTAHUEM He no,uorpnzam-, EALXRS NOJOIPSBAKT
B Hesax noaumerma mmowequec‘m (y :emuemaq Bsswocw) 1 yBo-
quemm ncnapzwemr{oﬁ cuocooaoc"n. _ ;

~ Ta3000pAsHNe TOMMBA TOXOrpeBaDT KX now — ﬁwmec-
¥OIO" TEMIOCONeKARUA C ueJxmo 3YOHOMY TONAFBA. Kaxnag exumy—
na TeIIJIOTH BHeceHHBH o] HO,U;OI‘DGTHM TONJIMBOM, ueaﬂee :raxoﬁ Xe
emmmxu 'remo'ru odpaaymmeﬁcx npxa ropewm.ﬂonorper TOINABA -

10

)
-

www.mahp.ustu.ru

p

OGHUHO OCYWECTBARNT B .CHSIUAJBHHX TOIJIOYTA/HBAIHONHHX yoTa-
HOBR&X, HENOXB3YR TEIIOTY NPOAYXTOB GTOPaHuT, OXHHYBUMX
pacoues, MPOCTPAHCTEO TENAOBOTG Arperara. PesyisraTh MpeBapm-
TeJILHOTO. IOKOTPEBA TOIMES ¥ OwhCIKTENA OyZyT NO%asaHs B Npd-
}MOPAX DACYeTOS FOPCHAL TONMMB,

Taruy, 0Gpas0M, IPORHATUILPOBAB OCHOBHHE XAPARTE[H CTURH
TOIUMB, MOKHO NepediT# X PECCMOTDEHED CAMOTO NPONSCCa TOpeHuf.

‘2. IPOUECC TOPEA TCLEB il UEM ETO PACETA

Topstie JNGOTO TONJEEA ocy::xec'mm{e'rca B IeJAX MOAYYeHAR
OMpOIeNIORHOTO ®OJYECTBA TOMJOTH, HEOGXOMAMON I pOBOIEHAR
KAROTO~ING0 TEXHOIOTHIECKOTD nponecca, 'rpeoymero pasnﬂ'rm
BHCOYHX TeMIEPATYD. .

Kax y®e OTMeuanoCcs, npouecc PODGHHA ~ BTO O RHCICHIE
TOPTZX BJEMEHTOB TOLMBA C BHIGJSHMEM TOIJOTH, NOSTOMY B
ofmeM BiZe 9TOT IPOUECC MORHO NPERCTABATSH B mme o

[+0-0r+Q, o

rne ' - ropwuse cocrasasxmme Tommeai () - OxkECIETOND;
/' - mpomywrs ropewns; (- Tomiora, BHNSAfAeMAS ODH TODOHEK.
B wauecTBe ow;xcmxrem B npommmetmmc 4 GHTOBHX TemJOTEX-
HEYECRUX yCTAHOBRAX odmno ACTONE3YNT ATMOCHeDPHKH BOSEKYX HI"
BOSIYX, oOoraznemmﬁ wncnopoxms, Bupaéamaaem.m Ha cnexma:mmx
CTaHIIMY, ’
B Gomnucrse c:ryqaen TOIUMBO B TEHJOBHX arpera*rax cxu—
TANT no.rmoc'rmn. B ,u:amm:«. rocosHK pacmo*rpexu UMEHHO 3T# yCAo-
BIA.

» _ov- 2.Is llesib pacdeTa mpouidcca IOpeHEs

PacueT IopeHad TOLIABA UMEST LOJbD ONDlGACHS WOIIYeCT-
BeHHKX XapAaxTODACTAR, X ¥OTODHM OTHOCHT PACXOX AT:MOCHEDHOTO
BO3YXa WK BOBIYXA, OCOTAWSHHOTO mcnopono.vx, HOOGXOMIMER
LA DOJHOTO CHRMTARUS GIMEMIM TommBa ( L, M 3/ur war M3/u®),
mxox ( V MS/RI‘ nm 1%/u®) ¥ cocTap NPOZYXT0B TOAHOTD
CTODEHEA, @ TXKC TOMICDATYEy Topems Tommsa { L., ,O0).
PacueT yxa3aHHEX XapawTaDHCTHK Mo;mo OCYWeCTBAATS JUOO Ha
OCHOBS NPELCTABIGHHOTO XLMMIECKOTO COCTABA 'TOWMMBA (TOYHEG
pacyeTH), G0 HA OCHOBe SHAHUA TOJNEKO TENJOTH CIOPAHUA &
WA TOMARRA (MpPHGA.KEHIND PACYSTH).
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Bcan paccoMTHRAEMHS Xapar e CTARY no.uyqamca B peayJp-
*ra'ra CTPOTO: TOYHOTO yUeTa OJUY8CTBA %UCIOPOLA bibic HOJHOTO'
ORHOJIOHEA TOPOYAX COCTABJANIHX, TO IOBOPAT, UTO 3TH XApaxTe-
[4CTHRE TIOJYTSHH KA ocaose c'remome'rpmecmx coomomcmm u
TOrNa MM NpECBAZBANT MHAGKC "HOMB" :
Tawnm ,cOpasoM, MIHAMANLHO xeudxommoe #OIEYECTEO Bosnyxa
(mRAYe - TeopeTHIECH HEOGXOMAMOS) OyXeT OG0SHavaThed war L,
& TeOpeTHYOCKU} BHXOR DPOIYWTOB cropazmx OT CEITaHMA S HAIH
TOWJIBA OYAST OCO3HAYATHCA ¥&8¥ V.
Ongaxo BBULY CHOXHOCTA HNpOLECCA FODEHHA TEOPeTMISCHd He-
OGXOMMOTO wOJZYS0TEA BOBIYXA CHBaeT HEJOCTATONBO IAA HOJHOTO
ORUCJSHAA TOPOIEX COCTABASKUMX TOUJHBA. Ha parTEXe Boa.nyx
HOZAKNT G HEROTODPHM ESCHTKOM JIiA odecneyers HONHOTO TOPeHUA
TOILAEBA, 3TO XOMMYSCTBO NpavTiUscryd BBOJEGHHOIO BO3IYXa 0603~
ravanr [, (u/¥r wm u%/u®), Oryomenue HeRCTBETONBHO BBO-
LSHACLO ¥OJH 96 CTBE BOSHyXa X seopamqecwa HSOOX0[MMOMy Ha3H-
BapT koadiUIMeHTOM H3OHTRE BosmyXa (oK /:
Q{ = ..éﬂL N ) . (7).
' - ) v S ;
Koa{{JulMe KT #30KTXE BO3LYXA 385ESTCA B TSXHAYSCKMX DAC—
' yeraX B 3aBECAMOCTA OT BLJIA TOMJXBA, TENJAOTH ero CIopamud,
yexoEsit uporexamm TEXHOJOTHYE CROTO npouecca 4 PuOa TOMLAABO~
CRYTADMETe yeTpoficTBa. BO BCeX ¢aydYasX, wOTNE T'OBODAT 00 M3~
OuTre BOBLyXa, o Beersa Goabule emMumi (O >0.
Opu wOHRDETHOM o odpasyefrcﬂ peammn‘l (npawT'mecwﬁ) BH-
XOf HPONYRTOB CIOpPaHUT V CocTas IPOLY®TOB CrODAHHA, HEOO-
xozavult LA pacueTa TeXHOJAOTMYeCcwOTo IIpoHecca, A Tav®e Temao-
o0MeEa B padodeM IPOTDAHCTBE TENJIOBOTO arpefaTa, OyneT pac-
CMOTDSH HHKE JUIA WOHWDEeTHNX BUZOB TOLIIBA,
’ #, Hawomern, eime o,zmoﬁ BaxHOM xapawrepnc'mvuﬁ gpousces
TOpeHAS TOLANBA ABAACTCA TeMITePATY DA ropenm, yeoropaﬂ BaBHCKT
OT MHOTEX $awTODOB, TAwHX wax BUI TOMIKBA, 8IO 'rsrum-a _&ropa-
mis, «o3dfuImMenT H3CHT™a BOBIYXa, CTENeHb odorame;ms m"rm
RUCJIOPOAOM, TOMIepPATYpa MOZOTDeBs TOILIEA K BOSlIyXB 'rexao:xo-
THU6CKES YCAOBUA CRUTAHUA TONNIBA H T.n.
Yrodu aTa xapaw'repnc'mva OHaa CoNGe onpe,ueneﬁnoﬁ i COOT-
BOTCTBOBAJA NEHHOMY BAJY TONJUBAE U ycnoﬁ.mm ero CEUTAHIA,
TPHHUNGOT HOKOTOPNG KOHvDETHHE OTpaHUYeHN? N KOMyHeHud. Bo-

I

N
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I8 pBEX, YSJIOBHO LonycrapT, uTO BCA TALN0TA, BHJEABIARCH
GpE TOPSHRY SHMHMITE TOMJABA, O0BTAasTCS B DPONYRTAX Cropasud,
t.6, OPHERMBDICE YCAOBUZ OTCYTCTBAS TOMIO 00GMeHS - THMOBHX I'230B
¢ owpysanmel cpenofl {(Tax .HA3HBASMNO armadaTIIecris YCAOBUA) .
BO~BTODHX, JLOIyCw2RTCHA BEOX fmeuyecvofi TEIMNOTH C IOXOTPSTHMA
TOMIBOY @ BOZLYXOM ¥, B~TPOTRUX, HZOMYCwAETCH, HECMOTDA HR -
¥30UTOY BO3ZyXa, YTO 4aCTh TOLLIBA U0 paSiduHEM npmmsam MO~
ST HS RKOTOPaTH, # TOTZA NOABAASTCS JHOC TEIJOTH C MOXBHHYEC~-
Wil HONOKOTOM ([4A TBEpEOTO TOLMBA) W C XMMMUSCREM HEJOXOTOM
{@1A BCOX BAKOB - TOIEB). ‘

Torxa TeRnOBOR daJxahc TEROTO- 854 adamxeﬂxoro npouscca.
MOXST OHTH pBHCTABIOH yp.,weansm .

Q+Q3+Q’=QH+Qer5 , (8)

rie  {,- TenoTa TPOZYRTOB cropamus; @y - xmdivecwut He-

Y n o NANIT n
ZOROT TOLMHBA DIDMAN ZECCOIMAITD MROXYWTCE CPOPAaHAs; -

Z\uexah.ivamfdﬁ H°JIOE{0 T0IJERBE, nHP - TenJjoTa, Bﬂocﬂt\ﬁaﬁ Gmﬂﬂ—
el TonaMBE TIpA 0RO rop 1-: my Q- fpsEvecrad TENIOTA MO~
LOTpeToro TPIL.A iBay a5 - ‘ FRRAC 30‘{35{ TGMOTE KO,AOTPETOI'O
BOBLYXa. .~ : :

B arox 3D ABHOHIZ owvyfrc“‘sym 3aTPaTH TemNOTH HE 00padoT-

Te)monomqecvoro MaTe[ans (&, }.,, ¥ LHOTSDM TOIJIOTH B OKDy-

xa:auu:v cpe (Qs } BEILY BIMBCATHIECKAX. ycnoanﬁ npoxxecca
TOpeHi, |

B aroM cnyqae 'remmy an.IW'\'TOB cropamm Qa a.omao
npe:;cfraaws wax LE

ST a Cnpcr ffop\é( ,., m Sote ;}_}(9)

e Cﬂf or - yxwmza.a Tempa\churs EDOINY"TOR CIOPEHEA; tras -
TEMIeDaTy P& I‘Op'— 12} V,,( - mpawruvecwull BHXOR npom-rors
CropaHf Np: CRETAHIY NEHAUY TOMBA.

= Tenepn MOMHO PBUMTL ypaBHenue '(8) OTHOCHTENBHO TeMIepa-

T TYpH TODSHAR C ‘niofcTaHoBroft B HETD yDaBHeHHA (9.

Boxr: xumggecwnit HeLOROT (wpoMe ZCOOIZAIMA) ¥ MOXAHATEC—
wift HOZOROT TOmAMBA OTCYTCTBYWT, HO MMEeT MECTO [OJZOTpeB TOI-
JMBa & BOSLYZA I CRATAHME TOLMBA BSNETCH C ¥BGHTVOM BOSIYXA,
XapanTapi3YeMHEM -eoawmemow #3cuTea- of , TO paljsHie ypaB-
perng {8) no3BOAAST HOJ‘V'MTB Ay qasasae..myxo TOOpPETHYECKYE
TeMOSPATYDY TOPRHAA, 0c:

ustu.ru/mahp




P
4= Qy*8: 18 ~Q, a0t
oA
cnp.cr ‘/O'C
ECIE MMEST MeCTO peaisiufl Xumudecowmil ¥ MeXaHMIecwdll HeNOROT

TOILMBA ® COXDAHAKNTCA Te e OCTAkBHWE YOJOBAT, TO MOKHO Dac-
CYUTATH TA¥ HABHBAEMYD GalaHCOBYX Temieparypy TOpeHus, °¢:

T G40+ 8s-4,-0 e
: t R o {ID
Coper V.

TaxiM 0Opa30M, BCO HEOOXOZMMEE XAaDARTEPHCTAwH HpoLecea
TopeRus NOXBRPIHYTH pacdery. CorazxoCch OTOBOPUTE HewOoTOpHE
FonNymeHys, #OTOpHS NDEHUMAKTCA Hp}d OGymeOTB]IQHBH TeXHA e CwuX
PacveTop Ko TOPOHIN. :

(10)

2.2, OrpaEMverEs ¥ MONYUCHAH, DPAHIMGEMHO B TEXHUUSCHUX

VA NTTO MO
pacyeTax IOpeRMA TOILIABE

LlepBOe, 9T0 elle pas HeOCXOMAMO TOAIEPKHYTE, ~ BC® pac-—
qe'ru BOIyTCA HA GHUHENY Tomaupa (I wI' Ml TBEPIHX X FAINUX A
In® IR Tas000pasHEX ron/mB), Bo-BTODHX, BCE TA30BHE OOBEMH
pacCTMTHBAWTCA I HOPMANbHHX YOJOBUAX, T.6. IpH 0% # mamme-
we 760 s DT, CT. B-TPOTHEX, ogbem om-xoro XUJOMOJAA Tas0B B
3THX YCJIOBMAX ODUHEMAKT DapHEM 22,4 M8, B-uaTBepTHX, B ®aveCT-
5O ORMCUATEAR MCHOJL3YWT arMociepHr BOSIYX, COCTAB KOTOPOTO
OpUHUMA0T HeuSMeHHEM: 21 RI% RHCAOPOTA 1 79% asora. Coo'mome;mu

a30Ta ¥ MUCACDOXE BOSHYXa npencras.nm B BMJie XOHCTAHTH
K= %—?— = 3,76, [pu ofoTameHM¥ LYTHHA KUCIOPOAOM KOHCTAHTA

COOTHOMSHUA 830Ta X KECIOPOLA ymexmaercx.ﬂ.’iaaqesze #OHCTaH~
TH C MIMCHEHAOM co,z:epzanmx RACAODOJA B ILyTHS IIIMBGJ(GHO HUEe:

?ﬁﬁzﬁo%‘ 21 | 25| 3| 40 50] | 70 |80 |90
K*’V !373!30!2011 043{025!011

PaccMoT[MM Tpesle Bcelv TOUHHE DPAcieTH Lopeima TOLJHB,
OCHOBEHHHS HA CTEXMOMETDUYSCKUX COOTHOMEHASX TOPEMEX COCTAB~
ZAOOEX B oxacsuTend. Tawue DAcUSTH [PUHATO HASHBATH AHATATH~-

qeCrUM. .
I4
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3. AHABTHUECK/! PACUET TOFEHAA TBEPLOTO
#A EIAOTO TOILILIB

Ing . HAJ TiT18 CROTO pacqéTa HOOOXOIMMO 3HATH 3JCMEHTApP-
Huf coc'ran Tommaa

CHHO NS S LORVVI

CI0RHOCTE pacyeTa B3amJKYaeTCT B TOM, ‘n*o ¢OCTap TOIJHBA
aa.zxaﬁ' B MBCCOBHX HPOLGHTAX, O RIGHOPOX, HOOOXOIEMHE 1A ORHC-
JieHHS. TOPOUX BJEMOHTOB, HYyEHO ONpejeNATh B ¥YOHYSCRUX METDAX.

X':quom ® DGWEHAW 3T0# 3BURYH smme'rca MOJIEHO® COOTHOUSHHS
REGIOpOKA u ropmero PJAGMEHTE B peawlmn ORI CIIGHUA.

3.1. Onperenemie odsema,.wmcmpona« I8 OwE GIEHRA
TOPOTUX 3JI6MEHTOB TOMIKMBA '

s

PacCcMOTDEM COOTBETCTBYRUME DOawlRY ORHCASHUA:

C+Oz= COg s Zf{z '*02 =2Hz s S+02=502 .
s OwHCJASHAA OJHOTO MONT yIaepoza maccoft I2 xr TpedyeTea

OIMH MOILb vncnopo;ca,vsaxmammero odsem 22,4 M°, CnemoBarens-

HO, DAGXOX WHCIODOJA Ha ORHCJSHM® I kT yIiepofa GyJeT paseH

22,
‘153 = 1,867 MB/FI'. Ens owdcleHAs yraepona C », comepxame-

rocg B I %0 JAHYOTO. Tonmxaa nowpeoye'rcs Voc= 0,0LI,867 C‘° 0°
macnopoZa, ¢ ' o

- Jas owmcleHds EByX moiedt Boxopom saccoll 4 wr Tpedyercs
TONBX0 OJUH MOZb RHCJOPOAE, T.e. K2 ropaxze I wr Boxopoxa Ho-
odxommo SanaTMTB RiICAOPOLA 2.4 25,6 /KI‘. Torma mna

'omacnexmx BOJIODO.IIB ) wg.rmqecmﬂ H % nompedya'rca 06BEM REC~

0p0KA
Vga = 0,01-5.6 H"

AHANOIWYKO HOJYyWMM EIA CepH

P L
s 22,4 S :
[ - 0,0 243 = 0,01:0,7 8% ut.
2 T St

HeodxonmumMo yuecTs, YTO B COCTaB 'raepm B ZUNREX TOILAHB
BXOIAT HEXOTODOS ®OJAYECTBO XACAOPOLA. 0 » XOTODOS TDH rope-—
HYY TOIUIMBA MORST yYaCTBCBATER B PearllfAX OwUCASHMA, TOTOMY

I5
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43 CyMMBPHOT'O 00%BeMa RACAOPCHA, HEOOXONAMOIG X4A ropeims I kb
TOIDIBA, CASNYeT BHYSCTH OCBEM ¥HCIODOAS TOMLIMBA,

IIpoussesex MepeCyeT, TAKS UCHOJBSYA MOLBHOE COOTHONE-
HA@: OFRH MOJB RHCJIODOAS Maccolf 32 wr samfuaet od%em ’ ’.‘

4
2,4 4%, T.e. 1 %I RECJIOPOLA IMGET OCBeM 5 = O 7 4, CJIB.RO-

BATEABHO, O8BEM KHCACDOZE, co;.,epxamerocx B Ixr 'roxmuna, coc~

TARAT 0 , A T
V,, =0.08:0,70":. '

Orenma o0upk pacxoX wiCIOpoKa, HeoSXORLMOTO LA IOJIHOTO
ropeuA I wr RUIwOTO WiM TBEDIOTO TONMMBA, SYZeT paBeH

RS

=-0,01(1,867 C* + 5,6 H?+ 0,787 0,7 0 ) 13/wr. I

3.2. OnpemeJsieEMe wOJMYSCTEA BO3IYXa INA CRATAHHA
I xr ronmina

Teope'rmecxoe ROJIUUSCTBO cyxoro Bcsxxyxa ‘JORHO onpe.ue.nn'rs
E3 BHDaXeHHA, M /RI" :

/ k)‘/ A

JeftorRuTennHud pacxor cyxoro Boa;n;yxa, M /:;r. T
1] e.é R , e
Lysal, . = (19)

Bxaroccxspxaxue BOBLyXa, vaw N TOPOWIX rasocs, aanam B
KOZMYECTRE I?&MMOB BOIAHEX I8DOB, NPHXOLANAXCA Ha I cyxoro
Bo3MyXa g r/u®, O0beM, Samumaecuuft 9Toff BRaTOHt, MOKHO Ompe-
IPJETH, HCNOALSYA MOJNBEOS COOTHOWSHAE. O,mm MOJE BOLAHHX &~
7oB Maccoft I8 wI BaHMMEET 00BeM 22,4 u3, & oovew I r Baaru

4 .
BeH = 0,00I24 :.13/1‘. Toraa o0boM BOXSHHX J&DOB, CO~
PaBeH 18.1000 P

*

dymer pasex 0,00I24. y L,, , 8 Teoperddecxnfl n meftcTBUTEND~
it pacxo,xm RIGRHOTO BOSIYXA GOCTABAT, MS/%T:.

Ly’ /+000/24(7”/A;' ,.
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3.3, Onpenenenve BHXOXS H coc'xasa _HIPORYRTOB
CTODARZR

Hpu TIOJINOM Oropamu Tommea £ ol = ] o0pasymRTiA DPOAYR-
4 croparua, coxeprame (0, , SOnH0n /).

O6baM MRIOBEX TaseB, 00pasymuzXed IpM cropansy 1 #T
TBepICTO MIN RAZXOTO TOmpa npi o = I, OJRET paBeH, M 8 /xr:

VCQA v'sﬂg V‘Hzﬂ \/ N I7)

Ec/M BHOBS BEDHYTHCA ¥ DeaKIMi OWACIOHAA YIAGPOZa, IO,
HCHOJBSjA MOABEOG COOTHOWSHUS NOKHO ONpE[EAMT, ¥TO UE OJHO-
ro wors yriepoma yaccof I2 xr oopazyerca omu moab (U, odbe-
soM 22,4 Ms, 7.8, B.Da3yAbTATS owiicresua I «T ymepoxa oépa- )
ayerca 1,667 v° morcuza’ ymepona, aoosen CO, b

VC~ 0,01-1,8 P /ers B

AHaroTyURLe paccmedaﬂ OoMOTY T onpe.nemrb ofikey. 00pa3c—
papiaroct S0z:

= 0,01 c,” S Ma/KI‘,"

B ﬁ'ﬁb,%:jwz—ax EOMHOTO CIrOpPAHMA TBEPEOTO BIE FRJIROIO. TOILIK~
B8 BOLAHOR 7ap MOReT OOPABOBHBATLCA: :
1) impu - - OwWifC/IeHMI BOXOPONA;
2) mepsXCLip'¥3 TOMAZBA B pasy.au'ra're HOMApeHHs conepma-
wefod B Hex BAATH}
3) BHECEH/ BAAXHINM ATMOGeDHEM .nyne\
Xpoe TOTO,, TID# CXATBHEN MAZyTa B HEXOTOPHX CAYuaAX ero
D8 CIHIBENT napw, woTOpHil  Tawxe HOLHOCTBD NEDEXOIAT B AN~
momxe ‘TEBE »"‘\M AN N '
‘ "Ober (i:°/*T) BONHHHX napon Lopi OWHCASHME BOJODOZA MO~
HO ONpeLe/Th K3 MOJBHOTC COOTHOWLSHUSA HO peawwm eTC YOpeHEs:
accoﬁ 2nr ocpaaye'rcx o:ma Mou; BO-
IAHHR Hava od'bemo‘.. 22,4 M . Torl:a ’ ' :
K. P TGS
Voo = 0,01011,2H . .
et ucrapﬁzm BAETH TQUJMBA ¥ pacnu:m'rem za ommm MOJLH
pons Mmaccol I8 wr odpasye'rcﬁ OJGIK MOIL NapoB 0OBemoM 22,4 & W .

Bnﬁmﬁm*ema
papcmeﬂnoro
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whs w9, -
\41,0 = 0,0I.I,24 (WP* Wﬁyua/xr.
OCben BORSHHX 0ADOB, 'BHOCEHHHX C BOSHYXOM, PaBeH

Vo = 0,00124 9L,

u /e,

HoTOuHA®AMA 230Ta B IPOXYRTEX HOJHOTO CTOPAHMA ABIAKTCA
camo TommEC ( fé) X amooi;epsm‘z BOBI(YX #JH OCOT'RSHHOS

IyTHE. '
Io Macce moasg asora (28 wr) U ero Od’beM}’ (22, 4 M°) zerTxo
oupenesmTs ofkeM I kI asora: ='0,8 .
Torma o '
‘ \4/ = O 01 Q, 8 /V M/uT,
2 -

B aTMoCHepHOM BOSIYXe njpn COOTHOMEHKH aso'z'a % menopona

k= Me  o6mem asora cocraBiger, M°: T ,;: i
02 30.% k 'V' i ’
Odzr;m od%eu aao'ra B p}xmoswt rasax, Mo XTI soreHh

V z‘_ 0,01-0 8/V4kV ._ LA

Cocran npom'roa nomoro cropaHua I cxiramg I xT
pomauBa ¢ of = 1 MoxeT OWTH ONpelsJeH: cnez»;ymnm o6pasoM:

o, .
vo'z . ot

CO,=—2 100%; =——~ 100%
VA A
. S0 , (18)
$0,% oy HO‘\\; o

06ben H COCTAB npo;wnToa CTOpaERS’ npd A>T dyne'r OT-
MMYaTHCA OT BHAAOTUYHHX XapaKTEPACTAR np.x ot I acnencrmxe
BBEJIeHUA MBCHTOUHOTO BOSAYXA. :

B.ceasd ¢ Tem, YTO npd oL=1 npazxyma'rpnsaa'rca no.vmce'
ORECASHNE ropmux KOMIOHSBHTOB, O0BEN 5'02 502 g // 0 8C~
TECTBEEHO, HO MBMOHMTCH M npn ol > I, Ho u30uTOUHuE Bos,uyx
HOBMAET HA BOAMWHH Vp, 4 W/z . w/xr: .

V-Hza V-Hzo 000/24305/0( //L65

IE;

Y (BT
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-3.4. PacueT TeMuepaTYpH ropemm

flprpezednne B 1.2.1 gopvyum (I0) 7 (1D » npum:ma o~
BBOLAOT DPICCEITHBATE TEOPeTRIEORYD & JalaHCOBYR TeiIepaTyPH
ropsHEd Ton/MB. Ho pacgeTH 9T AOCTATOUHO BATPYAHGHH, MO~
s Crronsvy Bxcmas P yrasaHEHe (QODMYJH TeMJ0eMrOCTE HPOLYXTCB
% cropamus cama ABademcd Fymeaeft mevoMolt TemmepaTypH.
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C.T'.TpofiSom Oua MpeliOXeH. pacqe'r ‘remepamyp ropcmm
paammm TONJHB C HCNOJB3OBAHAEN i -—m.arpaw, ACKANY A0~
MIX TPOMOSAXUE DPECUETH. ’

JTH IMerpavMHi [OCTDOSHH B xoop:mua'rax "reMmeparypa -
o0lipe TEIAOCONePXAHAE NPOAYXTOR croparns" (o, mpui. I). Oduee
TenAoCORePRAMIO o5, IpeNCTABAAST COGOf NpOMBBOMOHMS YNEJb-
HOft Temn0eMXOCTA HPOLYRTOB CTOPAMAA Cpp,er HE TOMUEDATYDY
5THX HPOAYXTOB cropamas. Eexa B gopvyzax (I0) u (II) C,.p or
43 3HamMeHaTeNT Mpasoli YacTXA TepeHecTd B JIBBYD 4aCTh DEBOHCT—
B4, TO MH I DOAYTEM lpfy ,
PasnesB HOYASHHO WMCHATENb HA BEidHY Vd , MH DCNyWiM OT-
IeNBEN® COCTABJAKLMS OCHEro Texmoconepxaam ‘WPOLYKTOB -Cropa-
HHA, S .

HTax, XAMEIOCKAd SHTANBMAR, wIR/M°, NPOIYXTOB CICDAHAH

irnnwaamag nar

k’w b WA ’
Vo co
fmsnveckan HTANENES, wlt/M°, DOXOTDETOTO TOLAZBS
i, = ot i (22)

V;( s

e (, - YISABHAA TENIOGM¥OCTh nonorpafroro TOO/MBE ; 2‘:,, -

TeMilepaTypa NOXOrpesa TONJXBA. :
SHTaABRONA, wﬂz/ma, rxo.norperoro nosma B DTOM Chy42e

GyZeT BNpORSHS war

i.=0Cs Cotpla - (23)

L
VA
THS _ Cs - yIeabHad TSIIOBNHOCTS xo,norpemoro BOSIYXa; t
ToMIIepaTypa nororpesa BOSIYXa; i [‘ld— ®¥OJIAYECTRO Boamx.a fi¥st:}
CRATAHMA SJMHMIH TONJMES. '
i, HAwOHSIl, SHTANLHAA XAMUYECHOTO M MEXAHIYeCWOTC E3IOKCIA

TONJMBA SanMCHBASTCHA B BAIE -
) : AR

- RO
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SHAYSHHA 03 ot Q AuGO DPUEIMENT B IOARX OT Q B BaBUCH-
#0CTH OT BIXE Tommaa B crocofa ero CRUIAHRA, dec PACCYHTHBE-
T 1O EMEIMUECA LIHALM 843/X33 COCTABa IPOIYRTOB cropamud, Ta-
waM 006pasoy, SAA OOpeZesietrf TeOPeTAYACROM TeMepaTypd TOPeHEs
romazBa T AL wim/uS, ofuae TeIOCONePRARNE PACCYATHBANT IO
fopuyae Lt . o -v". Vel b : . _
Cody = bt Lp* L= lydue » (25)
Jpaved BeJIEiHa ‘:sé'uc yue y’txreﬂa brge ] noc'rpaemm it ~ZABTpaMM
4 B pacger no gopuyse {25) He BXOMUT. Onpanenefme daaaﬂcosoﬁ
.mepa'rypi. TOPoHAR t," ,,‘ wm:/us, ocymecrmemcx HE ocﬂosaaun
oacqe'ra ndmero eu.aoco,‘.epzaxm .

(.0;@ = ipt L,*L; 65 L,, . Ce o - (26)
kit P_I__EJ,_ rrp"na'm.:u 'F‘w It _.vr'rar\pmmg »g_wq a2 I’ TOPHRX
oTROCATCH ¥ onpexene:mo" rpymxe TOLME. B nepsym Tpyony nxom
“aaooOpaaHue Tomnma c rer:wo'roﬁ cropalmﬁ a > 12000 RIR/u°
(apad. I, puc.Id. _
Bropaa rpyxma TORIHB Bxc.nmae'r cvec raaoa ¢ a
= 800C... 12000 wJ:zc/m , M8BYT,. YANEHHHE YTIH, asrpaum‘ B %oc
(npm.;, pm..2) B rp,'z'z,xe TpyRIY. TONJAB 'BRADYGHH CECH TaB0B
c Q £ 8000 *wx/xy. , Sypue yrom ¥ rtopd {(mpua. I, pzc.3).
. Hamzgax us JRATrpasi npencwaiamer CeMeECTBO CIUIOWHHX X
Iy HeTADHMX. #puBRE. Lo cmcmam *PUBHM ONpeXeJAiyr TeopeTHYeC~
®wyD_TeNIepaTypy IODsHiA t , 8 IC IYEXTADHUM - CaJaHCOBY®D
t, . Cepua CIVIOWHEX X rrymcmpaxx YQMBHX TOSBOLHEET YCTAHO-
®ITh BABACHMOCTE TEMNEDATYPH IODSRMA OT Z3CHTOYHOTO BOBAYXA
B OPCAYXTaX CrOpaHiud. JToT napwefrp paccmrusam 20 fopayne

pelabesom T
Huwe x paGoTe ¢ it ~JA s Tpasmol 'raw.oa' go‘ Jopuyram (21)~(25)
DACCUETHBADT TERJOCOUSPRAEGE Ln‘,g a émg *; BaTem no fop-
ze (27) ONpojeAfkT BAJHVUHY Y, . b 32BHCH:40CTE OT BALA
frorumaa O BSJMTIHE TeONOTH e CIOpaMms Q’ BHCADADT HyRHYK
it -muarpaay (oM Opas. I}, Ha OCH OPWIHAT ROTOROK OTRAAIH~
BapT BHawAHAC  Lojiy , i LDOBOAAT T'OPWBOHTAMBHYD JAHAK XC -
cooTBeTCTByMUE! cusomHol »pnBolt, o3Havawmell paCCWITAHHOS
sHEYeHEe VU, . 2 " WYk IepeCeyeHMA ONyCXaNT NePHeHIMXYAAD

27
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Ha QCH adClMGe 4 TATALT a%_aqerme i . To xe cavoe mpoze- nav. BEAHO K3 ypaahem Hz waxIHil MOIb TOpOUeit raBoospasholt
JHBADT [P OHpeJieJieHnH '?f c T%;“,t JiEb pasHEued, UTO Ha socraBJANmed IPAXOLMTCA ONpANeleHHOe ROMIYeCTBO -mc:zopc.na O~

o

ODIJHATS "OTRAAMHBAKT Bema!may lofy ¥ TODZBOHTAND npzsom B STOMY VIR onpageremx ®OJi1 YeCTBa RACJOPONA, M /M + COCTaBAART

RO 0OOTBETCTEyRUEH HY“T”PHOﬁ KPKBO?E sHavemsn U . ' IPOCTOS yPaARHEH!S, cobmercraymee c'rema.:e'rpmncvm COOTHOMmE-
} ) i } . DN " gus BpE A= It :

4, -AHAJM‘I‘H‘ZECKMK PAC%T I‘OPEmz'ﬂ TABOQBPASHOIO - - - 8 s

 TOLIEA ; +”' SCH,* ’fﬂ{S ] (285

- \ 00/575{60* Z/ . Joomy

B ortamwae o7 TBSp.I[OI‘O i :x::;mom O34 xmzqemﬁ .Gpe~ Ipace U0 HopuTTe (13) ﬂaxom... wONKYEOTRO BORNYXA, no;;aaaemoxj

8B raaoodpaaxoro ToWiBa IIPEBOIATCH HA" CYXYX Maccy ,um ne- 3 TODSRAS OAEOTO XYOLYECKOrO META I'33000p2sHOIO TOILIMBA ’

pscyera coc'raBa 'TONHBA HAa padodyn umaccy xeodxo,u;h,m SHETL
‘$HGYeHEe RIATOCONSDRAHNA er P yeq'ropoa MOXHO Buapars o .. fert
radmmus Ha ¢, § . Ho fopmynam (3) RaH (3a) DacCEATHRAT Ipo— ' 4. 2. Pacqmr auxo::a HpONy®TOB cropaHud
LEHTHOS COIepRAHAS BOLAHHX LADOB B T'ase0spasHOMTOLILBS ¥ o0 ’ e E

Jopsryne (4) OpOA3BOLAT NEPSCcHeT BCEX SJCKEHTOB TONJMBA Ha
pacdouyp maccy. Ilocne uepectze'ra cymMa BCEX XUMIYBCRUX DJSNEH-
108 tonamsa, seaosa H,( , nomsita pammarncn I00%.

"7 " Ianee mo q:op,:y.ue {6) paccudTHBADT TSILIOTY- c"ppam«q fmn-
JHIBa a” ,

npi o(. 5.2 TO @op',y.vze (14) v I. -

pO"'V'?"'J HOJJ{OI‘O cropam 1a3000pasSHOTC 'rommsa COCTOAT
yyae . ] e/? v oy

U3 qu, SJ /lau I /vz . uvc“'o‘lmﬂ.y' Lvp pid Jup Opa &8R-

Ji{B&-COCTABRA npo,nywoxa T'OpeHEA Ho DasiesiMH, B faibHefuey 6y-

IeM 0CO3HauaTh 002 a..cne.:yam ONIHMM JCJIOBHHM OCOBHEYEeHACHM EQ& .
HefizeM o0BCME, M 3/, oTmensEEX coc'raamonmx npozmc'ros

S S T e e cropasnsg opy ok = I: 7
% 4.1. Pacuer 00bSMA RECIOPCEA I BOBYXE K0z & o) e (o9
poma @Rt % -00/{?02 g /st +mZL,,,H / oo@

i

Ing cxuramug I M rag

%

- P REHSGUTO
IITavc, maaem snemenmapuuﬁ COCTSB “aaoodpasaoro TONJA B ,, py ;
- sr , 8" &r Lo / 6/' " n gl
o H) +CH +g H ,1/3 *(’0 1/ wg”w% V 00/ 1/0 // //S Z /-/ (30)
Buson pacweTHEX opMyn .u,m IB00GPABHOTO TOMAEBE HaMHOTO Do~ . ’ , O TP ‘z'\;’ N
e, 4eM LAA TBEPUOTO M MIAKOTO, HOCKONBRY 'rorm:nao ¥ .ORUCIH- \/o =00f /V; + /(%z T . (3D)
TeJb MMOKT OIHO ¥ TO X@ AI'DeTaTHO? COCTONRWS. SAIMleM COOT- . -
TOTBYRMAS DEARIKM ORECASHIA ropzoqnx cpeTAB) ummx TOLMIBA Torga. BEXOX, ¥°/u°, OPOIYXTOB CIOPaHUs Iph cxaTamu I ¥° raso-
e i . ‘ oGpasioro Tomawpa upd ok = I COCTABAT ‘
04050, (0, ; P $p p _ | B
, ? . s V= v‘”z y"z ,q/Afz S e (32)
s /11 *050 '"H 0 , B0 Gm 9% 0 BTCUR. R OPELL A
,’{J;‘ ] . wan JEROQ0: e} ?‘P{'%?':f"{"dj.“;t}?:?ﬂ sz mra I_-ﬁ I‘B QSCPEBHOI‘O TOIIMBEI c A >Is npe-
oy CHy+20,=C0, +2/'/ 0 h Mn,' TR R e EymTax cropazr,ax NOSRATON 30HTOUHNE BOSIYX, XOTODHE MOBAMAGT
FgEy C v : TONBRO Ea OCBeM as0Ta \&é % IACT B3CHTOHN WECJODOX, HO3TO-
s G4 (me B) G mlg FHO; [ wmmaxt 0 e
on @ qx, T A YA ~ i CfRRE BB o '
; . L genmohrae : : = +akV, | vEs (33)"
i st + /:502 =50, 1,"‘/.5.'0 N . Ka N : PRt ‘\& ' U'UM'{ o V;Z YLs Rk .
o . : . o 2t T, THEPede ' X : - 58 £ ) 7
s R " < CtaeRECXOES 8- whu VHTOHN. o v TESLATT :
22 A 23
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u.sb'

Oz {d //‘/ﬂg . . [ (34)
Torma BHXOX, M°/M°, OPOXYwTOB. cropaums ops oK > I .
v Mko: -\/H,,O ”14 V:Ud. ( 35)

TIpM 5ToM HEOOXONEMO OTMETATH, YTO Vi % \/ o ”'a‘M”‘,a
Pacuer cocrapa MPOAYXTOB CrODAHZA M TSMUeDaI'ypH TODIHHA OCY=-
MECTBIACTCA Tax X8, wak JLI TBEDIOTO ¥ NAMXOTO TOIHBA
(cM.mn.3.3 1 3.4),

5. HPI'IBJDEHIIHPI METOZ PAC%‘TA I"uP"‘I*MH 'IV‘HJDIBA

KHxeHepHHS pacyeTH TeIIJIOBHX npoupccos TOpSHAs OB O~
IyCrEDT MOTPEWHOCTH B Npereiax I-5%. '

JWiTuBEA, IO SEBHCHMOCTD MERLY TEOJOTOH CTODEHKEA. TONHi-
B2 # PACXOHOM BOBKyXa X BHXOZOM ODOLYKTOB CLODaHAR ABRNASTCH -

« JMHeH#ROA, 8 pasHOCTH MemKy O0BEMOM GDOILYRTOB CIOPANHA M. FOJM—
YeCTBOM BOBHYXH, HONABAEMOTO LA TOPSH:A e@HRIN TOIJMBa,
8CTh BeJUTAHA [OCTOAHHAR JJIA MAHHOIC BLJA TONIUBE [AV V- Ly
=\4- L&) +C.T. TpoifG NPORIOKIR GOPVYH I OIPELeSHIR" RO~
YoGTBOHHEX XaDawTapMCTHR ITPOLECCH I‘OPEHZ.K ®aw JyHwILR rﬁn.uom
eropaHud TOMamBa ( L 0, 4 . aPfer (/) %,va 12/:4°) ¢

L,700016,Q5+ 6 WAL, . @8
aV=5,-00015,Q!-00124 M), e

~GL 3T \4 = L‘a “‘AV ST L SR (:38),
DueTLal ; = . IQH s*‘"':":';’r:
R ’ . x( .15"“ A "\;" . A
= + I
VesLe AV ’ @
rie f,, [z , 5, 5 - wopddumenty; A [l ® Mp - IO~
npaswi, A

SHavoHRA y_coaﬁklmmenron 4 TONpaeBOw NPHMBEJeHH B DPRJM. 2

Comocrannenue PesyJbTATOB PACYaTa XapawTopuCTH® IDPOLBCCH
IOpoHiA, BHIMCAGHHHX QHAMMTHYSOKUM MBTONOM M I'n MPaC/MRSHH LM
fopaynam, MOR9ILBAET, YTC B COJBUMHCTHE CIYYaeB DACXORNSHHGC

24
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LorBLaReT He doneevl'-a%, 9T0 NPARTHYECRA HO OXABHBAET BJdi-
%3A Ha BeJHMYMHY TOMIepATypH PODeHUA TOIKBA,

6. OCOBERHOCTA PACYETA XAPAKTERUCTVG TCPEHIA
TOLVBHY CVECER

B npamTiwe SwCIYSTAIME TEMJOBHX arperaToB BCTPEYasTCH
ORATBHES Taw HEBHBEENOTO ¥OMCMHHDOBAHHOTO TOUJZBA, T.8. COC-
TOMNer0 B3 ABYX 7 J0N2e BAJION,

. HampuueD, Ha METAMNYDrUYecwHX SABONAX WPORO HCHROALBYET—
O XC*CONOMOHHAA CMECk, COCTOMNAA US ZOMEHHOIO Z. XOXCOEOTO

. ¥'280B, CMGMAHHMX ADYT C JIPYIoM B DABJMYHNX IDONODUARX B Sami-
CAMOCTZ OT Tpedyemoff TEMJCTH CTODaHRA.

Brupy HanpAXeHHOTO TOIUIBHOTO OAJNZHCA METALNYPIEYSCHIX
%a80J0B C HOJHHM LEwJOM B IOCACHRGS BDEMA B ROWCOIOMEHHYD
cMech JOCaBRANT NPUPOIHHRt Ias, Tamm o0pasoM, OAYy9as8TCH
oMech y®e TDeX BMHOB TONJmBa, Ha Reworopux Sapoyay NMMeHADT
COBMECTHOE CRUTAHKEe IaB000DaBHOT'C ¥ ARLLMOIC TOILIEBA, HANDUMED
vORCONOMEHHOL ©316C4 X MasyTa, NDEDOIHOIO T823 @ 42%yTa ¥ T.I.

Bo Bcex cuiyuasx pacueTy nponecca ropeum ciecell pas/mMy-
HHX TOILUIB YCJOXHANTCH,

6.1. PacueT XapaxTepucTix PODeHMA cmecel
Ta3000Pa3HyX TOMIKIB

. Eoa pacier H“OOXOMMO npoaecm HAM THYSCKAM CHOCOG0M,
‘P. e. ®OPLA 3aLal xmcoc'raa 'CMECH DABJEHHX I'a&oocpasm
TOINIMB, TO :aero;mwa HEUeM He OTJMYaeTCA OF Tolt, wo'ropan H3JI0—

“%5HA B I¥. 4,

) Ecan xe pac¥eT ropeHuss Iaz0o8pasHoi Ton.rmsﬂoﬁ cmecH Be-
HeTCA IO NpUCIAKeHHMM JomaysaM, TO 3HeCh HSJO BHATE NPOMOPIRD
AR# O OTHEABHHX BUNOB I'a8000pasHOre TONJMBA B Ia30BOi cMe-
24, Hanpmuep, MOAT KOMEHHOTO T833 - X .., a JOAT RAXCOBOI'D
rasa - _L/ B ®OXCOIOMEHHOA oMecH, ITH JOJM MOILYT SHTH HaBHE-
46HH, 8 MOTYT CHTL H Bh’\mcaeim. €CJiZ H3BE8CTHH TOIJOTa Cropa-
HMA ROMEHHOIO I'asa (Q,,),“ » ®O®CCBOrO rasa | QH/,,. x
K CMECH ( w/cy - TOTEE  COCTABAANT AB3 YDAaBHOHUA, #8 ROTO-
HX ¥ OHPeARNANT  COOTBETCTRyMEAE TOJHA:

www. htf.ustu.ru/mahp




x+ye {,

j.( h‘/ﬂ/' Qﬂjxr /Qn }(,w

Janes PRCCUdTHRALT DASEENBHO IR *3KPOTO BUNS rAB0OOPAS-—
HOTO TOIUMBA Xspawrepacrurd [, W Vo,‘ Lyn V,, , scnonbsys
TSRHNS IpAT. 2, 8 BaTed, npmaxs.g FOI3BHG COOTHOWGHAT, Fac-
CHUTHBAENT 3T4 }.apavt*repnomva, M /.-5 , SIS TOMJEBHOP cuect B
IRJIOMT -

~

Lac" =xLad‘r+onkJ‘ - .A\v ' - R N .

\/om =X %AJ‘ +,‘/%u‘ PR . ""Lg
=Y -/ . IRTEY T 8

- 2 Ve Voo Lioen >
TOML T A ; - : ; S R (41)
‘n“ﬂ‘xh‘ L Sden 0([4‘00# e . Coap At
- PAES xs j L s

xﬂ( [} = 4 A \’CH . ] S N .

g Wwg. o o e

) 6 2. Pac‘rer xapanep.«cmv TopeHun cuecelt rachpasnux
© " mmrnx -romma -

SR i L
B caygese, wOTMA CAITSNTOA COBMBCTHO I'a300CpEsSHOe U MUIvOe
RCIULIRS, HAnpPEMEP NP&POREMit I'a3 ¥ MAsyT, HeoOXOIMMO PHATH NIDO-
oI ToZaBAeMEY TOILIEB. A JgJee, HE3amICAMO OT METOLA paCue-
T4, OUPBRENINTCE PABNSJLHO IS rasoodpaaﬁoro ¥ REXXODD TONJMB
COOTBSTOTBYMUS XAPARTRPECTINiI L.,,,. , [,,0, Loar b s Vor
hs Var 7 Vg (onrndm 4), )

9T XepaxTeRHOTHMM liCIONBSYRTCH npd pacqer}a 26 COMTHEY,
Pacxoacs BOITyXa -Va‘ - IPOLFYTOR CTOP3HME \/,-,p_c,- f1pd
CXUTaHMM I'a300SPasHOTO TONJMB2 B wOMIY2CTBS B, L3y w
Fumkoro ToniuBa B womadscree By K179 !

26

L
vvvvvv.lllun-p—m. g

eckux nponssoacts” YITY-YIA

v.s;Lar Br Ly By ,
{42)

vﬂP«i‘/’ 3‘4{" Br "'Yox Bx . -

_, Pacuer rexmepaTyD ropeHUSs OCymECTBAANT G HCIIOJb ZOBS Hil 4
L'L{ ~J2arpamy, IpeNIBADATONBEO OGpeNeJiiB CCdMe YATANRIEH,
lIpu pacqe're‘ ng | L,,; MOEST BOBHARHYTE B38TLyIMeHde
G OmpenesieHHaM - ([, =0ty o nph DOZOTpeBe. TCNIUBA, HOCKOIBYY
Kuxgige ovnl coc'ras STC HO2BBOTSH 2 Ne30BMOXHO MONSWETATE Yi3Ibe
ay0 remceswocts L

B atom cnyqae H“OGXO,I',KMO BOCIIOJII:B"BETD&I JOHHEME PRI 4.

7. NPAHEP PAC%TOB I‘OPEHIL‘I Ta JTMB
7.1. Pacger TODAHRA MAImOrO TOMAARS : S

7.1.1. dcxomus naHHuG -

Bansn Xmmuecrnd cooTas vasyra :

. P
LT o 8 A W
85,9 ° 9,9 05 0,3 04 0,2 2,6
M8 TOTO, H8BACTHH: - '
nO3gEAULSHT N0HTRE BOBAYXE ol = 1,28; ' v
BaaxgocTs BO3XyXa g = 13,9 w/u®;- T

TeMmepaTypa MasyTs oy 98°C' _—
TeslepaTypa DONOTpeBa BOBEyXa Ly = 3u€1°c

C7.1.2. Oupaenerie ®OJINeCTBA BO3LYX2, HeOGXOIMMOTO
LAl CRATEHYAE I wr MasyTa

DBCC‘!HTHBBB\‘I VGJI:.‘!EC"BO 'M‘KCJIODO,I(E OT(BCJD[DIXGI'O BCe IOpD-—~
e ‘\'OdBOHPHTH ueayfra'

P
V= 0,011,867 C* + 5,6 H: v 0,7 S 020" -
OKOI\I86"859v5699+0704-0705)-
‘15"’-43/@

Teopemqecxzit ‘PACXOR CYXOTO vamgc@epaoro BOSHYXA CYLST

TaBeH

27
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8
: =({+k)\4 = (I1+ 3,76)-2,157 = IC,27 u°/xr.

Teopemqecwéi; PACXOR BAAKHOTO Bosz;vxa
Lig =(1+0 00I24g”‘}£.

MSEH" . = (I+ 00I24 13,9) 10,27 = 10,44 o LY S S

rar. S

MR . Keﬁc'rm;%emm PACXOJ BAAEHOTC BOBIyXa:
: . 8
L R A P A -&281044—13 6M3/v“.

o, 7.1.8, Cnperenerie ®OJKYSCTBA . \/) '# cocrapa
. TIPOAYXTOB TOpPEHIA maay'ra ops o(= I

I’onnqecrso JaoRGUzA yraepoda:

.
; Vs . . ) L A
Jo 2 0,011,867 £© = 6,01°1,667-65,9 = 1,604 u'/ur.

KomrdecTs0 tOKCALA CODH:

V% 6,01:0,7 87 = 0,00-0,7:0,4 = 0003.43/rr.
Iomqecmo BOJAHHX TapoB: 1
0. (2 H? + 1, 24 WH « 0 0012‘*3

-DOI (11, 299+124420)+0m1"41391027=

= 1,319 u®/xr.” e 8

Komgectso asora: ; o

V‘ooxosA/’“rkV |

= 0,0I:0,6-0, 3 +43 76- 2,157

4

[

L
e
BN

8,I1 u/xr.

Oommik o0ben npomx'ros FODORAA Epd o = 1
o, s0, Wl M, '
VO=VU +vﬁ,_4\4‘+\4‘ . |
= 1,604 + 0,003 +-1,319 + 8,II = II,04 u%/xr,
CocraB mOOBMX TAsom: ¢ o
V%o 1,604-100.

= = - = = 14,53%;
CUZ \A o 11,04 3%
v g V%m0 - 0,003.100
= - = U,Gs;‘o;
2 p 11,04 :
g

www.mahp.ustu.ru

vo“. 100 - 8,I1.100 B
/Vz = = - = 73,4€7%; ik
AVA 11,04 igh
mﬂ
.100 1,139.100

H,0 = = 1I,98%.

Vo T T

7.1.4. OnperelieHue wOJMYeCTBa (\L ) ¥ COCTABA NPOLYRTOB
ropersd mph oL = 1,28
Ko/X4eCcTBO IMORCHIR YIMIEpOZA ¥ JIUOKCAKA CEPH GoTaHyToA
pawmmis %o, waw ¥ opu oA = It .
S0,

s 50, .
\Aeoz" le— 1,604 u%/xr; \IL =\/o ‘= 0,003 u*/xr.

i Koau4ysCTBO BOJAHHX IapoB YBEIAIUTCH 33 C4T BJATY #B30H~

YOYHOID BOSLYXA:

V”‘” \/"'z +0,00124 g (o( {jL

,=1319+000124139(128-1) 1027=1368M3/xr

. &a oder HEOHTO‘!‘HOI‘O BOSHYXa YBEJAUTMTCA U wWOJHYSCTBO 83078:%

[

V%=V k -1 Voz = B.I1+ 3,76-(1,2 - D-2,157
= 10, a5 u/er. .
B npo,nywrax ropam noaanrcx uzodommﬁ x.:cnopon mdu-roq—
HOTO BO3

V,,"’ {o(. l/ v, = (1;,‘25 - 1)-2,I57 = 0,604 u°/xT.

Od.guﬁ o0ben NPOAYXTOB TOPSHHA HPH o =1, 4&.
AVACR A YAt hY iR s Aol

= 1,604 + 0,003 + 1,368 + 10,48 + 0,604 = 14,06 u°/xr.

. .CocTaB OpOAYRTOB TOPEHHAL . m
- A
co V0o 1,604.100
re T 14,06

: N CtOOS'IOO
§0, = = = 0,02¢;

- 14,06
29
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Hgﬂ L
00 1,368.100 ~
B a0 - 9,73% |
2 \/,,, ‘14,06
N2 - ‘
. 0,48.100
/V - ._..\./SL..E_OE- = I = 74,5%; - ';H ‘
2 A 14,06
mr)
0,604 -100 .
02 % IOO = - = 4,30%.
' Vo 14,06

RO

AL RS i
7.1, ’“acctw'aem Ha3Iyn Ta"m'ry cropamm MasyTa' K

Q-39 C* \ 1030 H' o+ 108 (0%=§7) < 25 (oMW =
339859+103099+109(05-—04)-25(999»«

+ 2,8) = 37030,8 whez/nD,

‘ % *; b {
7.1.6. Pacctmraevx Te&mepa'rypa ropem \ \

CH.Yasa onpeZeiuy odmee Tenroconep;xaxme npo;uywroa TOpPeHIES

annapaTbl XMMUYECKMX NponssoacTs” YITY-YIA

{ 3a cueT DOOTPEEA MA3YTA ONMHUIA IPOIYRTOB TODOHHA HO-
syuseT, wER/MS:
[p= _L’%é_ o
Ve :

Cpepas TONZOGMNOCTS MAsyTOB B GHTOPBANG TOMIEDATYD
2G, .. I00°C uavenseTca B mpeienaX I 88...~.28 riig/ (w0 X},

Torza :
. 2,2.98
L = = 15 KEJ&M
"= 15,06 '
B ;i Mg 2634 + 375 + I = 3024 wlim/n®,

PaccudTASy OTHOCKUTENBHOE CONEDREHKS H3GHTOTHOTO B0BIYXA
® OIMHUIE MPOLYXTOB TODSHNA MasyTa: :

- 13,36 - 10,4
.U;z—————‘Ld z:}o ‘106 = 0.4
Voo T 14,08

CIo . Li =FAATDEAME. LA Maayroa (opua. I, mc.Z) HAX MM
TEOPETAYECKYD TCMISPATYTR TOPCHAA: t: = TS"‘ C

= 20,75

7.2, Pacuer nponecca TOPSHES IPAPOIHOI'C TA3%

MasyTa. Ges ydeTa IMCCOIXAINIA, wﬂx/m e Cymg e
Ca ghe 2
Loy =z * Ly Ly - ﬁ

JuTANIINA SIMUAIN OCBEMA JHMOZMX rases s cqer XA e O

xolt SHSpIYE Ma3yTa: -
P
. 37030 5
il E Qv . = 2634 wln/u°.
VOL 14,06 -

Dogorperufl 10 300°C Beamns'ropami Bos.zwx BHOCHT B OJKH
wydoue'rp OTXOLAMEX Ta30s, xIA/M>:

Sletala
LA
Cpe,zmmo Temxoewocfrb BO3ZYXa (.‘5 HAXomM no Tadmiue
(npaa. 3) s '
‘ Ty ="1,3I5 wliwfe® i),
Torza ) ' .
1,315-300-13,36 e )

g = ———i— = 375 W%/
14,06 ;

3G

www.mahp.ustu.ru

7,2.1. HoXomHue J8HENG :

_ CwaraeTod DMPOMHHl ras, dMeneHTaPHUE COCTAB XOTOPOTO
¥a cyxyw macey, & ' o
ye
CHy= .0 CH= 08  (H, =’oa
B.nnrocoxepxaﬁne ra3a COGTABJAET g
-a3a.
' TeymepaTypa MOZOrpeBa rasa 'lf = 20%.
TeMmopaTypa NOXOIPeBA BOBIYXA [y = .400%¢.
‘¥ KospiumuesT :sdutwa Bosmyxa ot = I,I5.
Kangascxall HeOXOT TONLMBA g,- ;02 0 F
MeXagnteonai HOXOEOT OTCYTCTBYST,

www. htf.ustu.ru/mahp
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7.2.2. Depecust cocrapa rasa Ha pacowyn
{R1a%Hy®) Maccy ;

Wcrmoassys dopvyay (32), DapcuMTasM CPONCHTHOS CONEPEA-
4 BOLAHHX 1apoB B I M° NPMPORHOTO Tasz Npd BJATCCOAS PRAH.L!
9,&": 5,0.1/m° cyxoro rasai . e
S +9,1244.5,0
H.0% i = 0,618%.
) 12 I + 0,00124-5,0

Mo Jopsyas (4) BejecsuTasy cocTap I'asa Ha Pacoyym Maccy:

e 100 -4, 0%
..-,,-b—-———-

100 - 0,81¢
CH CH 9810.‘.,* * OO—" - = 97'394%;
: ’ B - 3 » B
I‘JH = 0,9:0, 99302 = 0,894%; VTV, CD e
Ly Hlp“‘ 0,8-0,89862 = 0,796%; < m ot

/1/= 0,3:0,9962 = 0,296%.

i TpoBepH NMPABANBHOCTH pacuaTa cymmpyem no:ryqeaam
JANHES NO BASKHOYY COCTaBy I'asa:

- 5-,‘ 5.’., ] &"4 5."‘_ R '\-_.f“
CHECHCHE
= 97,394 + 0,894 + 0,796 + 0,298 = 100%, -
CAB10BATSABHC 1epecusT Ha BAAKEYD Maccy 'npoxasBsne'u BeDHO.

7 2 3. Paouer ®0ai9eCTBA mcazonona it Bosx:yxa
anst cmf'amm I m" ﬂa°a

Io dopmyse {28) xaﬁn.em BeM vnr‘nopoxa HeoOxomsMel &
QwHCARHIA TOPOMMX COCTABTMNAX mpupommero rasa (b Hopryany
TOINTABAASH TOABRO. TG XuUMIUCCRUE BNEMOHTH, wOTOPHe IHK B

samaHsd; OCTaABHuS, o*c:hcwsynume B rase, TDipABHEBASM Hyslb):

é.r &r
V},= 0,01 (2 CH} v s CyHy " + 68 CHy ) =
= 5,0I-(2-97,394 + 50,894 + 6,5-0,796) =
= 2,04432 u3/x".
Lanse mo gopayae (I3) mHaxomm womstmc'rso BOSHYX3 IIpH

oL = I, H900X0rBMOe AN CRMTEHAA I o I PCIKOr0 Tals. HG-
£BEVR COOTHORAHAS 83073 U mcmp npe B opoanyxa K= 3,75:

3z

www.mahp.ustu.ru

A

annapatbl Xummyeckmx npounssoacts" YT TY-YIA

L= AL+ 3,76)°2,04432 = 6,78 %> fu’.
::.a;cmqeczm msenemfoe KOJMYS0TBO Boanyxa rpE ol = I,I5 mo
ropMyae (I4) coorasut L = 1,15:9,73 = IL,I3 nS/n3,

7.2, 4, Pacwer oozsma n ccc-raaa npo,n'ym-os cropanusg
ops cxErapas I M rasa

OHavana Hazzxem 0Gbe: MPOAYKTOE CTODSHMA UDH ol = = 1, A0~
noassys fopuyss (29)- (32)

20, s.r
‘v,, 2001 (CH, ‘L 30,H, +4Q,H,,, )
0T (97,394 + 3.0,894 + 4.0,796) = 1,033 u%/u’;
- Ha0 = 7 J : 8.5 &y
V 00f(h 07"+ 2CH, +4[’H +5£’,,H,-a /=
= 0,01-(0,618 + 297, 394+ 40,894 + 5:0,796) =
= 'Z,L;J "/M' :
iy
‘./-001/*/ +376V -00103+376204432=
= 7,69 1%/, :
Torua
V, = 1,083 2,08 + 7,69 = 10,753 n¥’.
mzxox Hpu,ﬂyz("‘OB cmpamm opr ot = I,I5 MOMSHATOR TONBKG LA
BRJATUHY coxepxamm ‘asora (N ) , BHGCGHHOTO C § 50Tk

BO3IyXa, X HE BEJNIEHY KBCHTOYHOT'O KACAOPOLS '02 { e, HCp-
Myad (33) m (34)) -

v

M
\[itl.;OIA/ 10(376‘/ = :
c 01 o, 3+ _.15.3 76.2,04432 = 8,84 w/u®;

(1 15 - 1) 2 n4432 ,307 us/u .

Torna o q;opmyue ‘,Sa) oomem npo.uyx*roa cropam npR
= 1,15 cocraBu? o .
V 1,033+ 2,03+ 8,84+ 0,307 = 12,21 ¥3/ud.
Cocrar OPOIYKTOB cropamm apa ol = It
e,
) 1,033
\/ 100 = 9,61%;

10,753

£, = o300 -
v,

33
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Voo 00% = =——e—— 100 = 18,88%
3 HZO \/o ? O% 10'753 : . A i
4 7.
= Vo, = » 100 = 7I,5I%.
4z Vi 1002 710,753
Cocrap 'npom-ron CTOpaHudg OpA ot = I,IS:
' f”z 1’033
N R02= L3 'IOO% = """"""IOO = 8,4
A 12,2
Ha0 .
0 —\ﬁ— A 100 16,63%;
”2 ;
-=LQIO% = .-—'Eiﬂ'm =72 40%:
’\A 12,21

7.2.5. PacueT TeNJOTH CrOpaHAS MPUPOJHOTO Iasa

Bocmoanayemca fopuynolk (6), DONCTABEB B HOe T@ IODUES
COCTABAAKINS, KOTODHS YKABAHH B ncxo;qnmg‘jzagsmc ¥ IepecusTan:
HE padoq'yn uacoy B m7.2,1:

g - ass CHy "y o1 CyHy" .+IIB§CH”7— S
=35897394+ 9130894+ 1185:0,796 = 36626,5 xI/iC.

7. 2.6. Pacqe-r '.remxepa'ryp TOPeRus

Inn uaxox.nem :mo (L -muarpame COOTBeTCTEBYKIHX TeMIo-
petyp Topemaa Ly B fy DACCTMTAEM OOmGe ¥ GRNAHCOBOS
TeNJOCOMepRANMS , KonoBEYA Fopuya (RI)...(26).

TlepBORAYANEHO ONpefe/lN XEMITGCKYD SHTAJLIMD TORMEA KO

gopyae (2I):

www.mahp.ustu.ru

oya 1o %o sngueime U =

JnauvYesKad SHTAJLNZA TOIMMBA IO Pojuyns (22) -
, t : I YD 20
br® m S TTa
£N8Ch YIGJbHAA TOIVIOBMKOCTh TOmWmBA (. DAcCCUMTaHa ¢ MCHOJB~
ZOPAHNEM TTDUN,3:

Ar
G- 007‘{5'0;4 CH CPHCBH +c‘,,,”C/-/,,, ”zA/ /"
3(1559'7394+3050894+4IS-D796+12940298)OQI==

-2571(1{75/:&,

= 1,57 xixfu™ K. - _
Imsuvecras SHTANEIRA 'no.nox‘pemro BO3nyXa nmo dopuvre {23)
1,327.400.11,19
l:sg CB iabb‘ = = 486,5 W,Mso
'V; 12,21

rme Oy = 1,327 winfu® K)pssra us npax 3.
Torza mo fopuyzne (25) olmas SHTAABIES NPONYKTOB CrOpaHEA
COCTABAT

Lofug = b *ip# Lg= 2999,7 + 2,57 + 486,5 = 3488,77 wlia/®,
A7 NOCHe ORDYIAeHHA ng = 3489 RIx/i°.
Jlasie6, HCHONEEYA COOTBETCIEYUYR (L -~mmarpawy (oM.

aran I, puc.]) ¥ BHURMC/MB CONSDEAHES HICKTOYHOTO BOZIYXA B
OpOIyKTaX CTOpaHaA 0o r;;cpmne (27)

19 - 9,73 |
aLacbo o - 100 = 124,
VA 12,2
Hajjjlens TEOPETUTSCKYE TeMIODATYDY FOpeHkA HPUPOKHOTO T'2s8a:
t,; = 2030°. 3arom, Haﬁm 16 gopyse (24) PETATMIID XLUT6C-
XOTO Hef0Z0ra

(= 23 = = 60 xlis/n’,
VL 12,21 ,

£aceTRTACH 00mGe GRJAHCOBOS TEMJIOCOZEPRAHEE MPOLJRTOE CTCpa-
HBA: B
£0ilg =Logy; "Ly = 3489 - 60 = 3429 ”Im/u®.
ifo Toft me (t ~=fgarpassie, HO YX3 IO IYHXTHDHMM KDUBHA, HCIONL~
129, mafinem GansHCORy® TeM1epaTypy
TOPSHUI: t & 20b5°C
35
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7.3, Pao¥eT OpONSCCa TOPRHNS ROKGOTOMSHEOM GnoCI

B orzawe OT IPSIHIyZRro ngn.«apa pacueTa B EAHECM Gy
qae upowr:e:.' pacqo'r no npzd:mx'emw @opw.uau ¢ I‘ Tpoiida.

™ . . 7.3.1. HoxomEse ARHHNe

. PaccuBTaTh DLOUese *'opem CHBen AOMSHHOI‘O n xowcosom
TE20B O TemaoTOY CropaHEA Q o4”u KEg/i> (TOnnoTa "CTOpaKi-
HOMSHHOTO T'aza {4 },.= 3800 Wm ,. 8 TBIJOTA CTOPEHAL ROKGL-
soro Tasa (4, }k,. = [7I65 Ri#/u?). CRATaHYe OCYUECTBIAETON
B awocc,:epn BOBIYXa & ROSHBUIMeHTCM yadurre & = I,2, lpa

TOM TABORAN CMECh nororpesaercx O TeMIEPATYDH ty = 250°¢.
a aoa.u'yx ~ Zo TenuzspaTYmH ‘-s = 400°¢, Lamzyacxuf HOLOROT
TCIIERA COCTABIAET 3% or Q’ , MOXaHAYSCKRE RETORQT OTCYT-
cTByeT. ' v

- 7.3.2. Pacuer xmrxecma aoap;y;.a INA CRETAHUR
I u° raaosoﬁ cMecn

{eoronsays Jopuys (36)...(39) 1 gamine §pRiL 2, paccdi-
rheM TEOPSTHYECKOS. KOALUSCTEO BOBIYXS NAX CRATAHIS OTNEJBHO
JOMSHHOTO M KOKCOBOTO I'a30B:

{L)= 0,001-0,191.3800 = 0,726 w¥/u®s .13

(Li = 0,001.0,2567. 17165 - 0,25 = 4,156 w*/u®. -

Opouekus ypabsesua (40), ompexesam ROJE FROMEHHOIC H
ROKCOBOT'O T'aS0B B CMOCH:

e Co g Y e e T
pve s XAY =L oS
2-3800 + /17165 = 8400
x={-y; (-5)380 + y 17165 = 2400, Pemus mocnelEee ypas-

HeHue, Haxmem Y= 0,344, X = 0,656,
Torga Koa49eCTBO BOSIYXA EAR CGEMTEHMA I u za@sqf; cMe~

ox .
(LoJers =x(l.,,)g, fy([.,/if 0,656-0,726 + C,344-4,56 =
Baandity npaxmqaczux neoc‘xogm.uoe KCIITS0TBO soemxa np.! A= 1.2
! C’G”Tﬂ’m ' -ihsm/‘nn i“.fLs /C'_ iy 2+ I r),L 3“?\; "'

Go 36
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7.3.3. acveT BHXOJI& npczxyxwon cropaxmg

Tlo cIJopewrxe (37) pqa,v,em,ao JVIH :xo.aemxoro B xoxcoaoro Tra-
30B G HCNOJB30BARMEM JNAHHHX OpAJL, 2 DACCTATASM
(AV[,’,; 0,97 - 0,001-0,0310-3800 = 0,852 °/u®;
(AV), = 0,44 - 0,00I. (~0,01433)- I7165 = 0,686 u°/u°.

Janee ocpemHzM Bemtmny;'AV s czvxecn'ra%'s’ IPONOPIOHANE~
HO X NOJTM:

2V ~x/A Vpr +y/AW?_ 0.656 P

+ 0,344:0,686 = 0,795 u°/u°.

Torza Teopemqecmﬁ {(npa ol
HER COCT3EAT

-/ A - 3,3
(/‘VQ/IM ~(/'!"a‘/,(‘l‘l + /A V/}Ln LQI + 0,795 = 2,705 u°/u",

9 IpPSKTHYCCKA# BHXOX (“pn A =1,2)

vg(}t‘n (La(jtﬂ +/AV/Q1" 2 25 + 0 795 = 3,085 6°/u°

= I) BMXOX NPOLYKTOB CTOpa-

it

]

7.3. 4. Pacqu 're\mepafryp ropemm Tommaaoﬁ cmecH

. - Onpene.m.«»odmeo Tennoconepdafme OpOIYKTOB CT'OpAHEA, pac—
Wi7aB NPONBapUTeNBHO XUMUUSCRYD M (MBMYECKYD SHTANHIAL.- TON-
JEBa M BOBLYXa:

pfl Ba0D R
= Qujen = 2723 rIx/u;
7 (\&/cﬂ' ) 3,085
. 1,39.250
Lrtr . = II2,6 xIx/m°,

" (Jen 3,085

roe L, pacc‘m'raaa ¢ HCIONLBOBAHAEN NAHHHX n;xm.fl.
Co=Tlyr *Y c,z, = 0,656.1,36 + 0,344.1,45 =

- s

= 1,39 xI&/ (v K).
Qﬁanecxaﬂ SHTAARIMA TONOTDETOTO BO3AYXA -« tw .
i " 1,327.400.2,29
J_LLA.ZEAC £y (/s e = 394 WA
( \VA ) 3,085
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