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"Meronuka NpOrHO38 MeTAHOOOUJIBHOCTH TYMUKOPUX BHPAGOTOK Opu
decuearkoroft 0TpadoTKe YroabHHX Misc”oR” paspedoTaHa BoorHiM
Mok no samenmp Musyriaenpoms CCCP Ha ocHORe KOMINEKCE HEYYHO-
HCCJIeROBATENBCKEX padoT, BHNOAHeNHHWX P I986-1988 rr, ¥ eé omum-
Ho-npoMsuwIennol nposepkH He I3 waxTax cemu odbenvHeHH#t oTpacau
B 1969-1990 rr. B kyaneukom, KenaraHgusickom n [foHelKoM Oaccefl-
Hax. OHa ABndeTOA NONOA eieM K “PYKOFO CTBY il0 MpPOEKTUPOBIHMED
BEHTEJAAUMA yroabHux maxt"” (Makeerka-Xoudacc, 1989).

HeodxonumocTs pa3padoTkn MeTONuK¥ DO3HIIAN B CBA3W €  OTCYT-
CTBHEM B ReilcTDYDOMX HOPMITUBHHX JIOKYIFEHTOX DeKomeHRauul o
AIPOTHQO3Y METOHODHIexeHwd B TYMUKOPHEe BUPadOTKU Npi GecLeamKoroft
TeXHONOrAY OTPACOTKH YIOABHUX IJIACTOB, NO3BOMNIYEMX Ha  CTOXHA
IPOEKTHPOBBHIUA YUYECTh cneunduKky ras3opoff AMHALMKY PHPOBOTOK, 86—
KI0YSIYDCA B NOCTYIEHNE METOHA He TONBLKO U3 YTOJLHOI'O MAaCCHBa,
HO M 3 BHPaGOTAHHOrO HPOCTPOHCTDE 38 CYET CHUKEHHA aTrocdepHO-
ro nanJseHwd u nepensfa navjenwll maxTHOl aTmochepu,

lleTomuka GasmpyeTcA HA MCXORHMHX ASIIMX, MIBECTHHX HA CTLOUA
POEKTAPOBSHUA BPOBATPHBEHUA NOAIQTOBHTENbILX BUPAdOTOK, M {10~
gBOJieT [POrHO3NPODATH BHIEJElue MeTAHS B TYNUKOBNE  BHPIGOTKR
man geflcTBynmIX ¥ MPOEKTApyeMuX moxT. B Hell Texxe npupencimu pe-
KOMeNIBlial Mo APEeROTEPAUSHD {IOCTYANCHUA 11eTal8 U3 BLDPACOTAHNHO-
ro NPOCTPSHCTBA B TYNUKODHG BHPOGOTKH, MPOBOMWMHE BIPHCEUKY.

MeTOmMKA npenHasrayela JUIR PSCOTHHKOR YIOJABILX MBXT ¥ OpO-
eKTIHX OpraHitasuml, OCymecTBAIXUNX NDOEKTHpORaHUe BOHTUIALUY
TYNMKOPEX BHPOCGOTOK, MPOROANMUX KON G8iiHOBLM criocodow npu feclie-
JUKORO{l OTPaGOTKE OABCTOD.

B poapadoTke HeTommky NpunIc-aMm yusctie: oT BoetTHf -
Knspakon A.R., Admpexratiop F.A., Cusmikor ¢.T., Jlo A.G,Uexmu I.B,;
or MakM - Kmnuksus A.®., Tlewyk C.9.
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I. PACYET OEMIARAOTO MISTAHOBBHUIRIEHHA

I.I. Oxi 1penroe MeTeHOBHIENEHNE B TYMVKOBYD BHpPEGOTKY oOfpe-
KenieTcAd [0 MCTOYHWUKAM K8K cyima razosuaeseHnil ¢ odHsxenkoff mno-

BEPXHOCTH Na8cTa Inon' oTéuTOrO yrad onn H PEPBGOTENHOrO HPOCT-
palcTRa Im'

mom * I oyn * | Q. (n
1.2. MeTsHopunmenenne C OGHAaXeHHO} MOPEpXHOCTW MNSCTE  pac—
CUMTHRAETCA 110 dopMysam:

o yenorull Joueukoro # JispopcKko-BosiHcroro Gaccefiror
= hd 3 . . . M
Igop =o1°10 ¥ m - Vijege (X = X )oKy (2)
IA YCAOBMA BOCTOYHHX G3ccelloE CTpsiH

Liop=4+4"107°pemn Vi 63 (Xge- 0,6 X ) Ky, (3)

rae X — OpUpONHAA METSHOHOCHOCTH MABCTa, Mo/T;

X~ OCT8TOYHAA MSTBHOHOCHOCTH YTJMA, M3/T; onpefemdercd B
cootpeTcTEMy ¢ nM,3.1.1I "PyKOBOACTEA 0O NPOEKTNPOBEHND
BEHTWIALINY yroabiux maxT", B ResapHellmem PykoBomcTea
(Mareesra-Joncace, 1989);

Xye = METHOHOCHOCTb YTOWBHOTO MBCCMBA B 30le POBENEHNA B-
padortok, r/7;

I BHPAGOTOK, MPOROMMMHX BODHCEWKY K BHPAGOTIHHOMY HOpO-
CTPAHCTBY NP OTPaGOTKe MNBCTOR 0e3 Pa3feseHus Hey CIOM,

Xog™ 012 X*13Kpn 4 (4)

A BEPaGOTOK, NPOBOXMMAX BNPACEYRY K BLPICJOT3HHOMY NpOCT-
PEHCTBY Op¥ OTpaloTKe ONAcTOR € EHENMKO§l CJloe® ItHMHMM CToadamnm,
onpenenterca no domyae (3.19) PykomomeTru;

1, - paccrodiite oT paHee OCHAReHHOW CTEHKW RO CTCHEM Mpi-
ceunoll BHPAGOTRM CO CTONOHH YTOJHHOI'O irfacCANa, M;

Knp — KO3 LMUMeNT, yuuTupeounit cHimxenuie aniupoiHol  weTeHo-
HOCHGCTI! M12CTA BO PREMEHV; NnuHImoaeTcs no radn.l.



Tadmais 1

3isieHne KODGPUUBCHTEK y B 3aBHCUMOCTH OT BPEMEHH,

npoilemuero ¢ MOM2HTE

OCHaReHWd OJuCT8 paHes

nnoliferHe BHpPSOOTKOH MO HA3Y3.18 NpPOPEAEHUA [pH-

ceyHoll PHpPaCOTKH

720 u
1101201 30! 60 1 120! 240! 360! 480!, 7c0

10,7610,6710,6 10,5610,5 10,44!0,3910,37!0,35! 0,32

T,eyr! I un!
I reuee ! 5
T
Kﬂp ! I
T -
Dﬂ -
Vn -
8y -
ba.,l!.“
Kp -
Tup -

Bpema ,Ipoue nee ¢ MOMEHTS OCHOXEeHWA MJIacTa [9—
Hee NpofixenHo# BUPaGOTKON HO HayaNs NNORENEHHAA
apuceqHoli BupP30OTKU, CYyT;

[OOJMaf MOIGHOCTE YIOMBHMX H3YSK ONIaCTa, M;
OpoexTHas CKOPOCTh NpPOBEREHAA BHPAGOTEM, M/CYT;
koadduIuenT, yuuTspapmal ycaobud QUALTDaUUR;
oA KeparadnaHCkoro GaccefiHa NpUHMMEETCS PABHHM
I, 9 1 apyrux dacceiiHo® HaxomdTcA mo Taf1.3.7
PyroBoncTBa;

KoodduumenT, yuHTURSDMUA resooraapnAe CRoficTha
nnecTa; A mexT Joudeuxkoro ® JBBOBCEO-BOMMHCKO-
To GACCEUHOR ODW ly,<Lby n OpuHEMaeTcd peBimMm 0,1,
8 npn ley = b3,5.-0,5. LM ocTaabHeX GaccefHor
pequgmna "a3"  onpenensercs 0o Tadn.3.5 Pyromon-
CTBS ;

mAPAHE YCJOBHOI'O MOACE I'a30BOTO I PEHUPOBE HUA
wiacTa, M; onpenesercA no Tadua.3.4 Pyroromem-
Ba;

KO3GPMUNERAT, yIHTHBESIOULE ASMEHERHMe MeTSHOBHIe-
Jennd BO BPemMeHNH; JUA waxT JOoHeukoro ¥ JbBOBCKO-
Boymncroro daccefiHon apmivmaseTesa nc Tadn.3.8 Py-
KORONCTBEE, KM OCT8NBHHX OaccelHoB

Ky = \:?‘;np ; (5)

Bpers ONOBEREHWT TYMMKOBOE UsCTE BHpPaGoOTEM,Cy?;
LA npusadoliHoro NpoCcTpaKCcTBE 20
Tmp* s (6)

L
A BHDBOOTKR B lI€JIOM 'ﬁp a TEP— (7)
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I.3. MersHoBufiesieHre HS OTGHTOrO yrad B Upu3adoiiHoe npoCi~
PRHCTBO M BupAaCGOTKY HOXORKWTCH Mo dopMmysam:
s Ionerkoro m JEBOBCKO-BoumHCKOro GaccelinHos

Pt g

rre  j -

Kny

tp—-

L np'

= KX = 3 . (8)
Toyn= (X = X)) 3Ky
BOCTOYHHX GacceifuoB CTpaHH
onn 2 (X ga- 0,6'10)'J-K 'l'y.K R (9)

TeXHMUeCKSS NPOM3PONMTEABLHOCTD KoMGallHs, T/MvH;
ros{fELIKEeHT, yuZTuRaD@AR HOD METAaKa, BLUEJIVBUEIoCH
¥3 OTCUTOrO yIVA 38 Bpemd HUNeCHBAHAA ero B nOpmazdol~
HOM NpocTpaKeTRe; U maxT Ilcnenkoro ¥ JBEORCKO-BCIHH~
CKOro GaccefinoB HDR T £ 6 MWH crenyeT OUMHMMATE

0,1 KT R onpeneneﬂuoro 5 COGTBeTCTEMH ¢ n.3.I1.4 Pyro-
BOECTEA. B OCTANBHHX CJYYSAX ONPENesiCTCA B S&HBHCHEMO-
CTH OT BpEMEHM DpeCHPHMH OTOATOrO yrad B npusacdoinom
gpocTpaHcTRe 1o fopryae

KTy- 32 :' Ty{ (IO)

BpevA OpeONRAHEA OTOWTOTO yIJA B ipusadofidon  lipocT-
pancTRe, MuH; omperesnercs mo gopmyae (3.54) Pyroron-
CTRA;

roafdIMIZEHT, XOPEKTEDHSYOIRA re30cTizdy 3  OTORTOr)
yTng; I maxT JoHeuRoro # JsRoBCRo-BoomMCEOro  Goc-
ceflkor nprHRMaETCH papuuM U,0II5; 119 ocTaABHHX Gun-
celiHoB onpemesAeTcAa no Ta6xn.3.3 PyrcmomeTre;

xoafduIuenT, JUWTHRAaNMER MeTSHOBHIENEHEmE KR  OTCHT YO
JriA 38 OpefesaMm MPR3acsofiHoro fIpOCTPEMeTRA; RAd  Hs-
peramnuAcKol's ¥ Kysneilkoro daccefiion

4
Ksn\“l#trp; i)

I3 cCTaNEHEX GaccednoP m rpmsadodnioro JNpocTpSHCTES
NPIHEM3eTCA p3BmuM I;

BpCIYT HEXCKieHWA OTONTOrO yram B BupadoTHe, MK,
u1p- 20
%o - ¥x

npoexrhan LIHS Eupaoomxn, M;
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Vi ~ CEODGCTB TPIHCOOPTHPODAHMA yrasd woupetiepon, m/3.

1.4, MetanoBnfesiedue 113 nuPACOTaHNOTO NPOCTREHCTRS PACCUW-
THBAeTCHA NOCAS 8NGNN33 pacnpenesieHuss ANBJEHMT BO3NYX8 p BOH-
THAALMOHHOA ceTH palloHa npopemenva npuceuHoll pupaCOTKA ¥ OlEHKY
BO3MOXHOCTH MOCTYINEHEUs] MeTeH8 #3 BHNPCOTSHHOrO NPOCTPAHCTBA B
COOTEBETCTBEHY € THOOPUMY BEHTHUILUKOHIEMU CXeMatss,TpPUBONEH!IHNE HE
puc.l u 2, AHAAMI N2naeTCA H3 OCHOBSHNYW DPE3YJILTATOR KeNpecCHol-
Hofd cBoMKu pafloHs mpopenenua BYUPaCOTHKM MMM DECUET3 PEHTUAALNOH-
HOM ceTH, BWNOJHEHHC.'O W3 3BM no cneumaasHOll Mpornamme,HanpuMen
B COOTBETCTBMA C "ABTOM3TH3NPORaHIOf crc~emoll odpadoTKM U 8712~
433 He OBM pesysbTaTOB POIMYUHO-HElpeccHonimX cherok”  (Moweux:
DG, 1979).

JUIR BeHTHMHLMOLHNX CXeM, [pupeneHHux Mne puc.la u 28, nerano-
BHJeJElIMO K3 BHP3COTAHHOTO MPOCTPAHCTBA HE NOCCUUTHRAETCA W UPW-
HAMBETCA DABHHM IyJD.

InA BeHTRMALMOHWHUX CXeM, NpHEexexnux na puc.Id, B, r u 26, B,
MEeTaHORHIeNe e U3 DENAGOTAHIOrO NPOCTRAHCTHY ZJA UOXT 38MARMLX
R BOCTOYHEX (acceliiOB CTPSHW PACCYHTHBIETCA o dopMyne

Iyp = Iog * Koen® Koo (12)

rRe Inn - METE8HOOOUIBHOCTE BHPACOTIHHOIO IIPOCTIIHCTRA nepeg
OCTOHODKON POdoT Ha RBLEMOYHMOM YWACTKE, PKIOMIA Iaa,
oTcacCHRnaeNzHil nerssailuonHol ycraHoBkcfl, Ms/x\mu; nul
MPOEKTNPY CAEX [MAXT

4 .
Lg= 7-107° Ay, [q co *Qnop * lgn(xf-xo)]. (13)

qu ~ CYTOYHSA HolWua BHEMOYNOTD YY3CTKD, T;
3Hguenwst 9., qnop' Kan(x"xo) onpenemsInT 00 fop-
MyJNaM, NpiEemenHuM B pa3uene 3 PyxosoncTres,

Ina pedctoynumx maxr Lo, onpexeserca no dopwyns (53)
"PyKOBONCTRA N0 NMPOM3IBONCTPRY LENPECCHOHHNX ¥ T'A30BNX
C1LeMOK B yronwhyx waxrtax” (M.,1975);
npU JTCYTCTBUM (AKTAYECKWX NAHHHNX ~ K3K AT NPOCKTN-
pyerux waxt;

K .= ROJETMNeHT, yunTEBapomil H3MEHEHHE MeTalORHAeNeHNT ug
PHPRIGOTARHONO MNOCTNSHCTRE BO Bpevenn; ErA  JoHeukroro
1 Jlbrorcko~-Bosmunickoro 63ccelikop nnruaeTes no taéa.2,
B 39PUCI/OCTI OT Rpenenit, fpowelicro nocTte  oTMGOTRH
BHENMOYHOTO YYSCTII; AW ocTann!iX GaccelMor enneneng-
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Puc.I. TunmorHe BENHTIWDIIMOHMLE CXeM. P2AGHOB NPCPEReHIA
ANUCeYHNX BHDIGGTOK:

Ycnopinie ofoaHauenya:
—= [2IP2BJEHMC XBRTOIIA BeHTHIONION copyur;
-— == HSITABACMC YTEYEK BO3NYX2 Yere3 eupa(oTaliioe NDOCT-
DAHCTBO.

llepy HA CXelaX CCOTRETCTIYANT YCJOBHUM BHAYemmm nelpecoiit
P y3J3X COMDAXENNA ReNTRIHINONMMX BHPICOTOR ¢ nppadoTu i
TPOCTRANCTROM
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Pac.2. Tunose BeHTENSUNOH:NE CxeMd pafiowon OpoBemeHAd
npUCesIHX PNpaGOTOK Opl OTPIGOTHE MONHX LJSCTOB
an cxete "caol-mn3acT™:

JenOPHHE OGCIHOYEHUI COOTESTCTRYRT OGOSHBYEHMAM,
NPYPEeNENHYM B9 prc. I
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ercAd W3 BupaxermA K .. =exp (-0,05-t, wm mpumpnercA
no raéa.3.
Tadarna 2

3uguenre koadhmmenta K . naa lower..oro
% JIpBoBCRO-BoumHCKOro Gaccsinop

tq | 8 m
wea’1 0,51 I 1,51 2 1251 3 1 41 51 6 1190,

Koee!0,71 10,59 10,51 10,45 10,4 10,36 1C,29 10,25 ! 0,2I 10,I6

Tadmma 3
3Hauenme Ro3PIMIMEHTS Koc'r I BOCTOYHHX
GsccellHop cTpatH
ti, ! 36 u
Mec'Itht!SlalIOlIZlIGl20!24I6Mee

xoc-rlo'g 10,82 10,74 10,67 10,61 10,55 ! 0,45 10,37 ! 0,3! 0,16

t, - Bpemd, mpomemree Mocje OTPAGOTKHE BHEMOYHOTO
y4acTRa, Mec;

Km. ~ RO3(MIMENT, YUATHRIOMHMA BIMAWNE A3MeHenud aTMocdepHO~
ro namnenda; mig Joweuroro ¥ Jvncncko-~EomiHCKOro Gac-
ceflHoB OpnHMMaeTcA papruM I,I; A BocTouHHX GascceflHop
CTpaHH

Kop = 7,4° 102 (AR + A 2 )y (14)

Ah - nepenan paBAGHMA WmAaxTHOR sTMocderw, NMOx NefACTREEM KO-
TOPOr'o MPOWCXOIMT BHIGJIEHME METAHE ¥3 TPHPSCOTOHHOrO
npocrpskcTea, rila,

Bp- By . hg- ko hy- h,

h=2¢ - )
A L 1, 1, (15)

I+

- 3mgk "mmc" NpiMMMIeTcA HQR onpefeNeHdy Nedveccyw, g
3HaR "MEHYC" - Rormpeccim;
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Renpeccud (KOMIpecCHA) COOTBETCTHEHHO B yCThE Mpm-
cevHolt PHPAGOTKY ¥ B NMepBOM, BTODPOM B TPETHEM yB-
JieX CONPAXEHUA BEHTAJHIIMONHHX BHPECOTOK ¢ BHPSOo-
TaHHeM npoctpanctecm (puc.3), rlla; npunumaeTca Ha
OCHOBAHWY DE3YJHLTATOB JEeNpPeCCHOHMHHX CHEMOKR v
PacYéTs BEHTHJLUONHON CeTH, EBNONKeHHOro Ha SBM
10 cleUuuaybHOA nporpamie;

paccTodnne COOTEETCTDEHHO MeXNy YCTBEM HpUCETHOR
BHPSGOTKH ¥ NEePPUM, BTODHM M TNeTBIM YSJaaMil CoOmpH-
XEeHUsT BENTUMALMOHNEX BHPAJOTOK C BHP3GOTaHHHM MPO-
crpancTeom (puc.3), u;
paccTofiii¥e MeRNy yCThem npuccyroff BEPSCOTRA M y3—
JIOM COOYIXCHMA C HANGOJBLUM 3HEUESHMEM

+( hy - hi )/11 M;
nepenan atmocheporo napiaexmsi, ria; pua Kyssenkoro
# KaparsuguHckoro GaccefiHoB npuHpMaeTcs no Tedin.4;
A o.Caxaamna npuintieetca papimm 10 rila; a A
OCTaJILHHX (accefikop - MO RaHHuUM MeTeccJyxl.

Tadavus 4

Hepenamy aTmocepHOTO NABNEHUA B BOCTOYHHX

dacceilnax cTpatd

Ilepenany_aTmochepHoro fapneHuns B Oaccelinax,

NecAny ! Ky3HernkcMm ! Ko pars ipiHC
! r.{emenoro ! r.Homokysuenx |
Hubaps 9,7 9,3 11,8
deBpann 9,2 9 13,9
Mspr 9 9,2 20,8
Aupeasn 1z,I 8,4 19,6
Magt 11,8 8 14,9
Konp 7.4 7,5 0,2
Hons 7 7.2 10,1
ABrycer 7,5 8 10,3
CenTAdph 7.6 8,3 9,7
OKTAIPB 10 8,5 12,5
Hosdps 10,1 9,2 19,1
JNersopo 10,1 9,5 14,9
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Prc.3. Cxers naa onpenmesexus flepenans xapaenutt
maxTeofl aTmoctepH

ILna cxerw, upwpenexnol ns puc.I T, pacudT  METIHOBHUGNERUA
%3 BHPIGOTEHIOrO ONOCTPSHCTBA B (IPWCEUYHYND DHPACOTKY OCYymeCTBAd~
ercn mo fopvyne (I2) B SBBACKMOCTY TORERO OT MevEmINg sTMocdep-
HOTO NABNenwsl; pM 3TOM Uepenaj RapjeHMAa muXTHOA aTmochery npn-
HAMAETCA PABHHM HYJD.
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2. PEXOMEHIAIMM TI0 [TPENOTBPAIEHMN NMOCTYIUEHWA METAHA
Y3 BHPABOTAKHOI'O IIPOCTPAHCTBA B BUPABOTKH,
TPOBOIMMLE BIPHCEYHY

MpoveTpABeliNe TYOWKOBHX BLHPadOTOK, MPOBORAMHX BIPHCEYKY K Bh-
POBOTaHHOMY NPOCTPEHCTRY, NOJXHO OCYMECTBAATHCA HE8IHETATENBHHM
crnocodom, IIpU NPOSKTHPORSHUM TaKWX BHPAGOTOK CJAeXyeT NOPUMEHATH
cXeMy HNPORETPURAHAA C yTEYKSME BPO3QyXe B BupadoTaHHOe OpPOCTpaH-
CTBO.

Jiia nopsmeHusa SFQPEKTHBHOCTH MPOBETPHBAHWA MPUCEYHHX MORIOTO~
BUTEJBIEX "BEPadOTOR MyTem NPEeXOTBPANCHUA NNOCTYNJNIGHWA METAHA N3
BUP8GOTAHHOTO MPOCTPAHCTRA pEKOMEHLyeTCA mpumendATs "Cmocod yo-
paBaenus rasovufgeJeimem (a.c.lk I1409760). 3toT cnocod no3posser
yCTaHOBUTH HaulboJiee BuIoxHoe M0 Ta3oBorMy $aKTopy MEecTo MNpoBene-
HUA NpEceunofl monrororuressHoll BupadoTku, Iig 3Toro ompegenadnt
RaBachue maxTHOfl aTmocdeps B TOYKAX conpixeima BUPAGOTOK C  Bh-
padoTaHIHM NPOCTPEHCTROM, 9 NPUCEYHYD BHPAOGOTKY MPOBONAT B Ho~
OpSBJAEHUM OT TOYKHM C HAHOOABUMM ASBJEHWEM K TOUKE C MEHBUWM N3P~
JIeHHeM BO3NYXa B BEHTWIALIMOHHON CeTH ¢ COO/mXEeHUEeM JCNOBHA
hg-hy  bp-hy By by

+
= 1, 12 13

)< 03 (16)

3H8K "mmoc” NpUHUMEeTCA UpM onpeneJieHUM RenpecCHd, 8 SHAR  “Mp-
Hyc" ~ KOMIIPECCHUH.

Ecsm yeaorue (16) He codumpsercd, TO AMA NpeNOTBpamelMd  fo-
CTyUJeHUA MET@HS B3 BHPACOTEHHOTO HNPOCTPAHCTBI HIMEHADT  CXeMy
opoBeTpYBsHHA pafioHa NpoBeleHuA NpucevHofl BLPaGOTKHM TeRiM o0pa-
90M, 4TOodH ycThe npaceyHofl BHPACOTKU OHJO B TOUKE C HAuGONBLMM
3H5YEHMEM MGBJEGHHUA BOSHAYXa B BEHTWHIMOHMON ceTw. Ecau HeBoaMox-
HO USMEHHTH CXeMy NPORETNMBAHRA, T.€., W3NCHHTh HANpIBJIEeHUEe NBK-~
XeHIA BO3NyX3 B BHPACOTKEX BEHTHJALIMOHHOW ceTH, TO B Hefl Opons~
BOJAT nepepacilpelienedue N3BJEHUA PO3NYX3 TEE,YTOOH K3Xnoe MNoNo-
ERTENEHOe 3iaveime +(hy- hy)/1; N0 86cOMOTHOR BEJNMUMHE YNEHDBIo-
N0Ch, A OTPHUATENBHOE 3HAveNue ypesawwunanock. Tekoe nepenacmne-
neneHue NeBrenst RO3MYXa NOXHO MPOK3BECTH 38 CUET YBCAUASHMA WU
YMCHDBIU'@KID COMTIOT!BAEHIA BNPOGOTOK KSK B NMpenesax PaceriTrvpnc-
LOI'0 YyUsCTKI, TAK I 32 ero npexeasun.

B apegerox peilons nporenerud npuceunofl BRPICOTY PORIMNHY €1



I3
ynuse cnocoy NepepsCOPENeJeHNA NoBJeiud PO3RYXA:

I. Ypesmyeime CONPOTHRJGN BHPACUTOK YYACTK3 MERRXY YCTLE!
apuceyHofl DHpadOTRK 4 YoM, HAA KOTONOI'O BEJITYVHa 2(hy- hx)/11
OTPILIATEABNE .

2. YueHbueHHe COOPOTMBNGNYUA DHPBOOTAK, IR ROTOMNX 8T8 BE-
JAYUHE NOJIOXHTEAbHE .

3. YepexuyeHue COINOTHBJAERMA BUNaGOTOK 83 yCTheM  Opacoyuof
BHPACOTKY 0O HAOPaBJEHMD LBHXEHUA EOSHYXd.

YpenuyeHne COOPOT 'BACHEA BNDPOGOTOK OCYWLECTRAART  BO3DUREHHEM
OeperHYEK C OKHCM, 8 YMeHbREHHS CONPOTEDAEHKA -~ DacmMpeHEeM ho-
NepeyHoro ceyaHua BNPEOOTOK, YES3nHHE mepd 0O PeCNpeNescHlm BOS-
KyXs OCYUeCTBAADT KOMIJNEICHO MM CSMOCTORTENBHO B SBBPCICLOCTH OF
KOHKPeTILX YCJOBMYI OPOBETPEBAHMA MeXT, [IpF 8TOM TOMOJOrXD DOk~
THJALNOHHOR CeTU He MBIADT.

Henoav3oranue fuHibX PCROMEHABLEH OOYDONNT HCXADYWTS NOCTYD-
JAEHHE MeTaHa U3 PHPAGOTAHHOIO MPCCTPSHCTEA.

3. MPWEPH PACYETA METAHOGEMWIBHOCTY NQITOTGBA-
TELLHHY. BUPABOTOK

3.1. I maxr Joneukoro ¥ JApBoBCXO-POomuHOXOro G&ccodis
Hexommbie naHuue:

TIyOWHA pe3padoTKH, ¥ H = 1000
TAYOWHS PGCMOAOXEHUA TIPaHMI MOTAHOBOA SOMH ,M H, = 300
UpUPONHAA LEeTSHONOCHOCTS UABCcTa, M°/T Xr= 2
BHYOR JNETYYdX BEMECYB, v=18
NPUPOLHAA BAAKNOLFL yraa, ¥ ¥=]
MpHPORHAA SOJBHOCTH FTUH, 1 A3 = 22
nose. 3 MOWHOCTL YILOJBHEX OuqeKk KhacTs, M ap =1
CPemAA OAOTHOCTH yrow, 1/a® ¥F=13
MDOEKTHAA CROPOCTH NpoReneHwi rupadoTka,w/cyr Vn=5
NPOEKTHSA LINHA BHPAGOTKH, M Lnp= 850
Texirtyeckad NPON3RONRTENRHOCTH KoudaBim,r/vuw 3 = 1.8
fiomaNb 32008 BupaGOTKM 0O YIUiD, M Syp=5,5

fonELIAtiC 1300 33 NMUXA Eenperusroll padotu
FonGaitin, & Lel
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p9cCTOARYE OT ponee OOROXEeHHOR CTSHRH BN CTEHKH

nnwceqHoll BHPEGOTRA CC CTOPOHN VYIONBHOI'O M3CCIEBA M 1g= 8
MEprRa yras

Bpems, Opom2mued C MOMEeHTs OCHaXeHNmI MI80TY paHes

openeHnoll BupadcTROR, CyT T =200
RpemMA, Qipomelmmee fNocA® OTpadoTEM BHENOYHOIO

yasc. 8, meC t,=1
ME@TAHOOGHISHOCTH BYPaGOTSHHOrO NPOCTPBHCTHA Nepexn

OCTAHOBEON PSGOT HA BHEMOWHOM y4aCTRe, MS/MAH Inu =3,87

OcTe?ounet MeTAROHOCHOCTE yry B coorBercTewl ¢ n.3.1.1 Pyro-
BONCTEA DOCCUHTHBAGTCH N0 HOpMyae

- W= A :
xex =100 -%-f9 _39 100:1-22 _ 5 45 3/,
o or 100 100 /

¥eraHopHNeNeANe ¢ OOHAXEHHOM MoBepxXKoCTh MAecTa B npw3adofirnoe
DuOCTPAACTRO R BHNadoTKy onperemierca nc Jopryne (2); npm

1c1=8 < h 14, ISSO,I.

8.

130p = 2,110 %y m -V (XX ). K=2,I-1072 0,I-I'5 x

x (I2 - 2,46)+ 1,9 = 0,0R »3/num;

I 22,1.10%.0,1-1°5°(12-2,46) 11 = 0,II »®/mm.
108

MeTgHOBUTENeHPEe 73 OTOATOrO yIid B OpPM3sGOAHOe OPOCTRIHCTEO
Raxommtca fo gopmyre (8)

Tg=(X-X )+ Koo § = (12-2,46)-0,0138°1,8 = 0,24 °/vm.

Bpema opedunsrvwA 0TGATOTO YyIiil B OpR3sGORHOM NPOCTREHCTEE Of-
peremercd no ¢opmyne

T = Syr-1u-¥ 222003 4 e, ecmn
J ] 1.8
'I‘y < 6 v, F'TY = 0,0138.

Ter Kok penTRAAUMONEZ2H CXE€MA PaliCHA MPODENEIGIA UPHCEUHORX  BHe
paGoOTFH COOTRETCTPYST CX€t'e, Npukenenwof 4e prc.l ®, Upr  RoTo-
po?t NOJRSR MOCTYRATH METON M3 BYPLOOTANHOTO af08TPIHCTEZ, MPOM3~
PORMN DP3CHET I'@TAHOBHLCACNUA 13 BHP&aBSOTAHHOTO NPOCTPSHCTEA  [o
dopyvyae (I2):
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Iip = Iog-KogpKyy = 3,87 + 0,59 « I,I = 2,51 u%/aami.

MeTaHoBuMee)ne B NDU33GONHOE LPOCTPANCTEO K BHPAGOTKY pAR.I0
Lz =90 + 0,24 + 2,51 =2,75 &% num;

I, =0,II + 0,24 + 2,50 = 2.86 M°/enm,

B cayvuas NUMMCHERMA CEROMEHABIUMH 1eTORNKN OTDODETPEBAHRC BUPI~
0OTKE OyRET OCYUEeCTRJISTLCA MO CXoMe G YTOUKOMH POSAYXE HD RHO&-
6OTKY B BHNEOOTEHHO8 TPCCTPIKCTERO. B 8TOM CJAyvae Inr =0,

I 26 w3, I = 0,353 /M.

an

3.2. JUnt maxT epociounuXx daccefluch cTpaMH
3.2.1I, llaxTo NpoBOTPUBIETCA BCECUBAYEMLS cHocOGOM

HexoxHye DOHHHE:

TIYO¥HE OPOREJICiMA BUD2CGOTKH, 4 H = 430
OPUPCINEA METaHOKROCHOCTH 15CTa, o/1 X =123
nosmigA MOIRIGCThL YIOJLHUX NOYeK ILECTe, M 31 =3,6
BHXON JETYydYsX BCLECTB, 5 = 26
NPUPCLIaA BASTHOCTD YIMM, % ¥=4
OPUPORIGA SORBIUOCTE Jrml, & Ay = 22,7
CPENHAN MAOTHOCTE YIAA, T/ Y =145
BpeMd, Npouenmee C MOMEHTA OCHITEHUA 0AHCTS

paHee Npofileniiof BHPEGOTKON XO HAYJAS OPOBENEHAS -
RPuceyHo#t rupaboTKit, CyT T = 736
POCCTORKHUE OT pgliee OOHSXEHKONl CTEIIRE NN CTeHLU

npaceynoll PupsGOTKY CO CTOPOHL YTIONBIOTD

¥3CCURE, M lce= 4,5
OpoeKTHas! WAMKS BhpuOOTRM, M Lgp = 500
APOEKTHEA CKOPOCTh [NUBENSHA RHpPaCOTKH, w/cyT Vn =7

ILT0U3LL 36003 BHLEOOTKE 09 yrap,

noxsu™ -ine 38007 38 UMKA HerpepuBHOR padortu
ROMOT M2, M =1

CKOPOCTh TPOHCHOPTUPOBKH yraa Koxpelepon, m’3 Ve = 0,8

B COOTEETCTRHHI €O cxenolf, npiusefexrofl s pic.d,
Renpeccuy, rila:

¥
-
t
-
.V

¥y ycTeA upiceyrofl supadoTin hg = 8,06
B y3JI8X colpaAReiid BEHTURAIUORHEX BHDo-
GOTOK C BUPJGOTAHHEM [MOCTPEHCTION hy = 3,11
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h,= 9,76
PeOCTOANTE MeXAY JCTHEM UPNCEYHON BHPAGOTRE 1, = 100
R y3JI8MA CONPAREHAA BEHTHAALNOKIEX BHDOGOTOK 1,= 510
C BHPEGOTBHKHEM MIPDOCTPSHCTBOM, M 13= 500
Bpems, Oporammes Mocjie oTpsGOTKA BHEMOYHOrO
yduacTRa, MeC t; =5
MeTa.{0CORIBROCTE BHNAS0TEHEOrO NPOCTPAHETRA hepen
OCTBHOBRO]} p2d0T 119 PHEMOYHOM YUY3CTRE,M3/MUH Inn=I'5

Bumadotra npomornTcA B yoaosmax Kaparawmmmckoro GacceflHs no
anecTy R7 BOPNCEUYRY K BHDAGOTOHROY OPOCTP2HCTRY, NOITOMYy META-
HOMOCHOCTB JrOTBHOTO MACCWPA B 30He OPOBERCHM OfpefesAeTcA fio
dopyae (4):

. . . . . . - 3
Xpe 0,2°X-1 ¢ Ky =0,2-12,84,5:0,32 =3,7 w/x.
OCTaTOUHAA METOFOHOCHOCTH YIJM PACCUATHRIETCA [0 fopMyne

100-X- A,
100-4-22,7 3
. =5 21 = 3,66 M3/,
¢ “or 100 100 ’ /

MeTarorpsnerme ¢ ofuaxeHHOfl NMOPEPXHOCTH NJGCTA B NNH33COlHOE
fIPOCTPIHCTEO B BHPSGOTKY paccunTumaeTcA no Hopgyae (3):

an _ 3 X )K =4.4-1073.1-
Lo = 44-10%.a my.v, (K -0,6°X,) K =4,4-1072 1 - 0,43x
X 3,67 ¢ (3,7-0.6-3.56){1_? = 0,1 m%/mmn;

3
Igon=4,4.10’i 1-0,43-3,6+7-(3,7-0,6-3,66) §SQ =0,3 /v,

MeTaropunesnerwe m3 oTéuTOro yraAd B Npu3adolfHoe NPOCTPZRCTEOC ¥
PHpAGOTKY HAXORWTCA No gopmyne (9):

13y =(Xc-0,6-X )3 + K  =(3,7-0,6-3,66)- 1,8:0,078 =0,21 +/rmm;

o = o - - . % . . . -
Ioy =(Xoe-0,6-X,)-3-K - K =(3,7-0,6 3566) 1,8:0,078-1,82 =
= 0,38 »/nar,
Kosdbaruesr, yauTopInmd ZOM0 1:€T4H3, BHREJMHPIErocAd A3  OTGU-

TOPO YTAA 38 Bperd [MedNBONEA ero B Opn3adeflHols mpaCTnarCTRS, NAC
cIMTHBAETCA o Fohr e (1)

Kpy = az\“’}z’y = 0,044 14' 9,83 = 0,078.
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Bpems npeGuBaRMA OTOMTOro yrias B NpH3sCGoBHOM NPOCTPEHCTEE olb
pemensercs no fopuyxne (3.54) PykomoacrTss

N S Y C S S
y 3 1,8

Koagpmimenr, yYdTLBIUYE MeTaHOBuHGJeHBEE WS O0Z0HTOrO §IME 3.
npenenaMm upussdofisoro npocrpercrea  (IT),

K, ={1 I n,r—p' ={[ I+ 10,01 =1I,82,

L
e t,, = ——2=20 . _500-20_ . 10,07 s,

< 60 - Vi 60-0,8
Ter Kak ycThe BHDSGOTKH HAXONHTCA B TOUKE C OTOMSKY TOUHHM 3IH:

YeHHEeM y3J0BORA AEODECCHE NpN EEHTASAIAORHCH CXeme palloRs mpope-
NeHBA OpWCeYHCH! BupadoTKm, Opweefnexdoll K3 prc.l ¢, meTaHoBuREje-
HEE 43 BHPAGCTSHHOTO NMPOCTPIHCTBE DSCCURTHRAETCH 10 dopuyrse (I2)

1 = 1,5-0,78-1,73 =2,0 n3/umn.

pr= Tpn Koo Kar

Koaddwiment, yuntupsnudf BIWARWE WIMeHeHAMR arTwmocheprioro AQB-
AeHRA, oapenenserca mo dopmyxre (I4)

Kyp = 0,074 (an+aP) = 0,074 (4,28 + I9,I) = 1,73,

Nlepenan papnenas waxTHOM armociepu, mox ReficTBEEM  KOTOPOro
OPOHCXORUT BHIEJenwe MeTaHa #uS BHPRGOTYHHOI'O OPOCTPEHCTEE, ONpH-
Reaterca no dopmyse (I5)

-h hg-hy My-h -
An 'Ju(hal,‘ o272 T273, 100.( 8.08-3,11 , 8,06-9,72

1, 13 100 510
*
. 8,0(5;-08,76) = (4,95-1072 = 0,33-10°2 -~ 0,34-10°2) - I00 =

+

= 100+4,28 - 1072 = 4,28 rlla.

Besmyuna fiepemona aTMoCepROre NSBJEHRA DUMHNMABYCA 0O TAGM.4
apw ODOREREHHY BHDACOTKE B ORTAGSNE—HOAGDPE; K PACYETy AFUHUMBETCR
HendoJBmee SHIGEeHME Nepelale KeRASHHd

AP= 19,1 rlia,

OxusioeMo8 METAROBKISNGHAE B NW3a00fiOE NMPOCTPARCTRO R RHDS-
G6OTKYy paccuwTHBeeTcs no dopmyie (1)
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Lyp= I?]gB + Ig;,’ + 1, =0,I+02I+2,R= 2,33 w3/min;

Ty = Ifop + Ipy + Iy = 0,3 + 0,38 + 2,02 = 2,7 u/mun.

3.2.2. llaxTs OpORETPHBOETCA RATHETH TEMbHHM

cnocodom
HexonHbe nsamnne:
PAYOHHS NDOPENEINIA PUPSCCTKRA, M H =260
OPHPOLHAA METBHOMONHOCTS MNscTa, M5/t X =10,4
NONHEA MOMHOSTH YrosibMuX NAYER NMAACTE, M ul-‘,,-z,e
PHXOR ASTYUMX EEmMECTB, ~ V' = 41
apEPOAMSA BISXHCCTH yraa, % ¥ =6
ODMPOAEA 30HBHOCTH JIAA, & A= IT
CpemHAs NAOTHOCTH yIml, T/mM° Y=1,45

Bpess, Opcnefieq ¢ MOi*eHTS OCKARSHUA 1M8CTA raies
npofinentofl nupadoTrof! N0 18Y¥AN NpoRemerMA R
npAceyHofl BYPIGOTKE, CYT T = 935

peccrToAnde 0T pauee odHamellfOf CTEHFW IO CTEHKH
nprcedrofl BHPAaGOTKH CO CTIPOHN YTONBROIO MacChra,Mm lce=4,5

DPOEKTH3A LJAHA BHPBGOTKI, M Lpp =« 600
OPOCKTHAA CKOPOCTL NpopefnenmA pHpsdotka, M/cyT Vn= 11
wiousnb 33057 BYPSIOTKA OO yIum, syr= 10,7
TONBATHHNE 38C0A 38 LUK HenpepwPHON padoTH

ROMO5 PR HY M 1u= I
CKOPOCTHL TPOHCITONTHPORKHM YIUWH RolmeftepoM, M/c Vg= 0,8

B COOTRETCTBEN CO cXewoll, UPHEEL¢HHOR Ha prc.3,
rovnpeccuu, rili:

¥ ycTeA npaceynofl BhpadoTRY hp= 4,34
P 73J8X COGpAYeHI PeHTHUKOHINX BHPIGOTOK h; = 4,81
€ PNP260TErILA NPOCTPIHCTBOM 32 = 3'37
PICCTUAMMA MeXJy yCThEM npacewiofl BupalOOTKU 1% = 120
¥ §3I3MV CONDARENNA BCHTHIHUNOHILX PWpSdOTOR 1, = €2
2 PHPIGOTIHHEM [POCTPEHGTAOM, M 15 =600

BPeMdA, fipolemree mccje OTDPAGOTKE BHEI'OYHOr0

y&8cTXE, MoC t,= I8

MeTaNHOOGILTEHOCTE EHDAGOTANHOrD NPOCTPSRCTRE
nepen ocTANOBKON peGOT HA DuELOWHOM YHaCT:'e,M /it Im=4,II

MeTanonocHoCT: YUOJNBIOr0 MFSCCilRa B 30HS ODOPSIEHAR OPiceuHON
BRBACTEN OmpenerdeTca 1o fomyre (4)

Xoe™0,2 + K+1 v K,=0,2.10,4+4,5-0,32" = 3 /1,

oy
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OcTaTo4Yd3A METAHOH CHOCTE YIAX PACCUHUTLNESTCA N0 ¢opMyae
100 - w --A,:l
100

100-C~-11_ _ 3
onxop. ’2,5 —I—(ﬁ—-—— 2,m M /T.
'leTonoBUleieHus C NOHOXKEKHOR NOBGPXHOCYHA M2SCT3 B IipUasCoBdve
NPOCTPANCYBO ¥ BHLASOTKY ®uyucaierca lio jonuyse (3)

3n _ 3 Y YU = .107%.1-
Inorv = 4,4'IO'.P-a3- mpe Vg o (XOO-'O,G Xo) ‘(-r 4,4.107%.1-0,31x

x 2,6 - II (3-0,6.2.08) ~° %EI’- - 0,08 1%/ vun;

9l
1 = 4,4.10% 1.0,31-2,6+I1 (3-0,6-2,08 %I’—Q . 6,26 W®/rum,
MeTaHosuaete'Me K3 oTdUTOro YT B fpusadofinoe DPOCTPAHCTEO L

BNpaGoTKy onpencadercd no ¢omyns (3)

Igy = (Xoe=0,6:X)+3+ Kp= (3-0,6:2,08)-1,8:0,13 = 0,41 »°/wini;

= (Xe=0,6-X) 5+ K

v Ky =(3-0,6-2,08)-1,8-0,13-1,9 @

= 0,78 «/umi.
Koadbrmtent, yuuTtopIcidif f0/0 METaHA, BUfeSMRIIErocd W3 0TSA-
TOro yrLat 39 npera anedwBatan ero P npuoadofinon MPOCTPEHCTRO,No—
xomurest ao dopmyre (I0)

4 . ' T———
Eay =a2\, T, = 0,075 an,ez = 0,13,

Bpera npedunniivl ordiToro YA B Apn3sdaBiioM fPOSTPAKCTEe

n
on

Sy .
T, = —oyrtucy = d0,7-1:3,45 _ g8 62 pam,
Y 1 1,8

KoadtymmenT, yuuTUBuafl NeTOHOPUNIANCHHE B3 OTOMTOTO yrad ss

npene1ity npusgdoiliioro apocTpaHcTRA, onpexeniertca no dopvyns (I1)
|

4
K = I+12,06 =19 ;

Lop - 2 -
= 2 0 -E80-20 . 12 08 wun.
[V "K 60.0,8
TeK K ¥ yCThLe PHDOOOTKH HAXONMTCT B TOYKE C MUHMMAJNBHUM 3ns-
gefueM KoluIpecety, 'r.o. BSHTIUVIALKONH 11 ¢Xell paidona gpnoBenenun
avcednol PHPAGOTIM COOTRETCTEYET uXele, npuseneHiolt na puc.I E,
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PACCURTHBRETCA MCTIHORLIEISHUS W3 BHpPadOTSHHOTO MUOCTPIRCTBE MO
dopgyse (12)

Il

BT pi J

K. =4,11-0,41'1,6 = 2,67 »*/vms.

: .
oCT BT

Koad miveur, yontueenmwd BiaMiHAMe R3veHerwd eTMocepHOro In8p—
reFmA B COOTRSTCTRRE ¢ dopwyaod (I4),
Koy = 0,074(An +AP) = 0,074 (9,48 + 12,I) = L,6.

Nepensn meeacnmt moxthcll arMmocdepw, OOX AeACTBEEM KCTODPOro
UDGHCXCINT EHISNEAWS MSTARE M3 BNPAJOTAHHOTO NPOCTPRROTR, O~
pepemierca no dopryse (I5)

n,-h - h, -h -
fh - -]“(n’j: L h‘ 1 = o+ %1 2 )= 60D +1,58 +10 2. 9,48¢(lg ,
1 2

3
YRe
Fy=h hy- by hy- By 4,34-4,8I , 4,34-7,9
(-2 VB2, Y = 2agiImRell 4 2000
T, 1, i 120 612

v &%-7-:22) = 3,92 1073 45,82 1072 46,05-1073=1,58-10°2 rlla/m}
1y = 15= 600 M.

BeamyuHa fepeana aTMOCPEPHOTO N8BLESHNA HAXOXATCH Jud pslloHs
r.Kerepops Tio 1261.4 NS [2pKORY OpOBEeNEeHMs BHPSGOTKE B anpeine-
r9a; APIWMAeT:T K PACYETY HanGOJIEwes 3HATCHHE Nepenans NakJieHRA

A¥ = 12,1 rila,

Omitiaevce MeTanNORHTelGieHde B NpA3alofiHoe ITPOCTDPAHCTBO W Bipa~
gotky onpenesierea fo dopmyne (I)

La=Iox + Tog + Tgz = 0,08 + 0,41 + 2,67 = 3,16 u%/prun;

ITE LI Igy ¢ I, = 0,26 + 0,78 + 2,67 = 3,71 &3 /v,
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