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PyxoscncTeo NPeRHASKAUCHO NAA HHKEHEDHO-TEXHUYECKWX Dalor-
HMKOR, 3aMMMalIRXCf OPpCeKTHpOBaMKeMmM, O0YyCTDOACTBOM M SXCHNYATA-
unell OXHOTPYOHRX chuerex cSopa Hedrx, rasa HS HeTYAHHX MECTOPOX-
AEHKAX .

"MoTronrueckoe DPYXOBOXCTRO 110 3ONPOCAM MPOOXTHDODAHAR R
SKCTINYATAIMM ORMOTRYORHX cCHCTen ¢O0pa” paspatoTaHo COTPYAHMRAMM
BMCIITHedry Koprraomm I'.I'., I'yppmuosoft B.A., Taxmmoroft T'.D.,
Epcrirueenoft A.U. n I'poanenckoro medravoro upernryra Tyxopmm A.H.
¥ Bacuapent B.A.



PYHOBOATIMA JIOHYMEHT

Meronnuecxoe PYKOBOACTBC NOC BONMPOCAM
NPOOKTYDOBAHUA ¥ BXCANYATuIMU ORHOTPYCHHK
cucrem clopa

P 39-3-1034-84

BBOOAUTCH BliIepBuE

[Ipurasou MunucTepcraa HedraHoR
mpoMumeHHOCTM O 28 man 1984r. P 321

Cpox smefienus ycraHoaxed ¢ 0I,07,.1984
Cpox neficreua po 01,07,.1990

PywosoacTso paspadoTaHO N0 NAHHLM BHIIOXHEHHHX HCCAENOBaHKR
3a nocixemHue roan. [lpm NpoOeKTUPOBAHMM ONHOTPYOHLX CMcTeM cGopa
PYXOBOACTSO MNO3BOARET BHOPaTh Hanonree sddexTusHHE nNapamerTpH,
BLHNIOAHUTD TUAPABAMUGCRUHR pacuer TPpySORpOBOACBE ¢ NByxdalHLMM Ta-
SOXMAKOCTHEMK NOTOKEMW, & NMDK IKCTUAyaATAUUM NEeRACTBYDHMX CHCTeM
cfopa - ofecneunTh GeCNyabCANNONHNA pexuM PatoTh M ONPeReANTDL

MBXBHUUECKYD RAPDYSKY, ROTOPYD HCHHTHBae?T TpySonpopog B pexwMe
BOJHOOOPA3OBAHUA.

I. OBUME TOJCGHEHHA

I.I. B nacrosee Bpesa npu oGycrpoficree HedTaMuxX WeGTOpOX-
ROHUR NPOUMYUECTBEHHO MPUMEHADTCA ePMOTHIUPOBSNHHG CHCTE.4H COB-
MOCTHOI'O COOP& NPOAYKUKM CKBAXWH,

1.2, Taxue cuctems 06aaganT pANOM NpeUMymecTs:

NOSBOXMOT PALNOHANADHO MCNOALIOBATL SHEPI'ND NXACTA}
CBORAT X MNHIDIYMY NOTEDH HEePTM M I'asa;
NOYTH BLBOE® CHUXADT MOTAANOEGMKOCTD ¢

YBQANUMBADT CTEN6HD LUGHTPAAKIAUKH TOXHOAOINYECKHX O6Le X~



NO3BOAANT COBMENATh NpoHneccH ¢fopa ¥ NOAroTOBKM HedTH,
rasa R BOOH

CNocoGCTBYNT WHPOXOMY BHENPEHH WHNYCTPHARbHHX MEeTONGH
of0ycrpoficTea MecTODOXTEHME M TeM CaMIM YCKOPESHUP UX BRONA B

paspaloTKy.
1.3. Oco6o BaxHOe 3HaAUEHHE NMMENT TAKKHE CHCTEMH IAA Hedra-

HHX MOCTOPOXNEHMR B CcepepHuHX palflcHaXx, C BeYMOMEP3JHMM I'DYHTA-
MN.

1.4, xacr, cxBaxunHu, HefrerazocopHue TPySONMpoBOAH npef-
crasaanT codo eaMHyD INMAPONMHEMUYECKYD CHUCTEMY, UTO HEOOXOMH-
MO YUMTHBATbL NpY COCTABNGHMHM MPOEXTA DPAa3paGoTKK MEeCTODOXIEHKA.
Tax, Hanpuep, ypoBeHb fNOnNePXaHUA IIACTOBOTO AABXEHUA He [OR-
x6H NpUHAMATBCH 063 yueTa MeToJ0B NOAMOTOBKK M nepepadoTKH a=-
sa. B TO xe BpeMA CTPYKTYpa TPyOONPOBOAHHX ROMMYHHKAUHA H TeX-
HONOIMYELKUX OOBEKTOB CHCTeM:h HepreraaocSopa NOJXHA YWHTHBATD
TeMNH 06BONHEHHOCTM MNPOJYKIUM CKDRaXUH K AD.

1.5, Cucremu coBMecTHOTO cOOpa NMPOAYKLUMHM CKBAXMH Dasauuya-
DTCA NO CTENEHW LeHTPANK3alUUH NPOLeccOod NORANMOTOBKA HEPTH M Ia-
aa Ha I'pDYNNOBHEe ¥ LleHTPAnK30BaHHWe, M no ¢opme Hedrerasocoop-
HOR ceTM - Ha KOJJIEeKTOPHHEe ¥ GOCKOJANEeKTOpHHE,

[ipy PpynnoBso#t cxeme c6opa CXBaxuHH NOARMOUBDTCA R rpynno-
poft samepHoft ycraHoBke (I3Y) wam K rpynnosomy COOPHOMY TYHKTY
(rcil) (pue.l).

llpy neHrpannsopaHHOK cxeme cOOpPa CKBAXMHH MNOAKJIDUANTCSH X
HedTerasoCc6opHOMY KOJNJEXTOPY WIM HenoCPeACTBEHHO X UEeHTPanU30-
saHHOMY cGopvomy nyHkTy (LCI) (puc.2).

BosmoxHu cmemaHHhe cxems Hedrerasoctopa.

1.6, TpySonpoBOnHNE KOMMYHUKAUMM B CUCTEMAX COBMECTHOIO

cSopa HedTH M rasa BRJIDYADT:
BHKWAHMEe XuHuu oT cxBaxuk no '3Y, I'CH, UCH uru no Hefre-



réy?
g S

Puc. I. I'pymnosoft cGop mpoayxumm cxsaxuy :
& -~ KOJIEXTODHHA;

6 - Gecxoanextropift

exd

Prc. 2. lenrpanusosanHuft cSop MpOnyXUMN CRBAXAN
& - KOXNSKTODPHNNR ;

6 -~ Cecxoxxexropmuil .




FA30CO0DHOT0 KOAXRERTODA

miehf oT I'pyNMOBLX YCTAHOBOK N0 COOPDHOIO XOAAEKTOPA WIM
ao LCHE

HedrerasocdopHue KoxAerkTopd (xuHeRHLe, AyusBHe, ROAbIG-
pre) :

MEeXITPOMHCAOBHE HOPTerasonpopofin, CTpOAmMMEcs NPH MNOAXAD-
YSHMK BHOBbL BBOAMMHX MECTOPOXREHHMA K JeACTBYyw@EMM YCTAHOBKRAM MO
NOAroTOBKe HedTH B rasa X falbHeltmeMy TpaMClOPTY.

1.7. Pacuer xaxnoro anemerra cucreMu Hedrerasoctopa rpely-
eT YACTHOI'0 NOAXoAa XaKk NPR BHOOpe ONTUMANLHHX YCAOBMRA MX pabo-
TH, TAK X NDH PHOAPABAMYOCKOM pactyeTe.

1.8. K ocoGerHoCTAM npMXeHMA Pa’OXMAKOCTHLX CMeceR OTHO-
CATCA:

HanwyMe PasHoOGPASHHX CTPYKTYPHHX QopM TasSOXKRKOCTHODO
noroxa (piccaoeHras, npofxopam, NPoGKOBO-AHCNEPI'HPOBAHHANA, NIO-
HOWHO~-NUCNEPCHAA, SMYALCHOHHAN), 8XNAR N3 KOTODHX mdeeT CBOM
SAXOHOMEPHOCTH USMEHEHUA HCTHHHOR TUMIOTHOCTH H I'HMAPABANYOCKHX
COITPOTHBAEHURA ;

NMyAbCANMA NABAGHUA, HMEDMAA HaKCONbmHe SHaueHKA npu Ipol-
KOBO~LHUCITePIrHPOBAHHOR CTDYKTYPE ¥ BH3WBADMAA JONOJHHTEAbHHE Ha~-
NpAXEHKA B Tene TPyOH;

NyALCAIMA MACCH 3a CYeT NMPOXOXAEeHNA 60AbdEIUX NO O0neMy
EMAKOCTHHX NMPOGOK, MMEDNAA MECTO fPM MaiHX 3arpy3xax Tpyéonpo-
BOMlA M BH3WBADEAR e€r0 nonepeuHue kojgebaHusR. [lyabcaums macch 3Ha-
unTeAbHO CHUxaeT 3QPeRTHUBHOCTL pPaGOTH CenapallHOHHHX YCTBHOBOK,

paccaoeHde ¢a3 no naotTHocT (ras, Hedrb, naacropas BojA)
NMpU HUIKAX CKOPOCTAX ABHXEHUA FA30KULKOCTHOR CMECH, OCOGEHHO Ha
HHCXOJ AMUUX y4acTKRaxX Tpybomposona. Hanuuue noAcnaor nNAAcTOpoft 80—

Ik BHAHBAET HHTEHCUBHYD 3JEXTPOXUM {YECKYyD KODpPO3MD HuUxHEeR uacT

TpyOu.



1.9.

OTH 0COGEHHOCTH raSOXMIXOCTHLX NMOTOKOB HE0O6XONMMO

yUMTHBATL yYX€ HA 3Tane NPoexTHPOBAHKS, & Taxke NpPH POKOHCTPyX-

MK CRCTeMu Hedrerasoclopa.

[.10.

MeToguuecxoe PyXOBOACTBO PRCNPOCTPBHASTCA HA HLODTO~

HOBCKHE XWOXOCTH K HedTerasosue cmecu ¢ obpogHeHHoCTHD No 40 %

K C BA3XOCTLD muarofi dasu go 75 . 1072 [la.c.

[EPEYEHD OCHOBHHX OBO3HAYEHWA

L - napneHne, (H/uz);

0 -

g

aTmocdepioe pasrenue, (H/AC):

4,07} ~ JaBreHMe, TEpAeMO® H& NDEONONEHHS TDEHHA ABMXEHUA CMe-

NSO QQ%@D
i

2

CH, (H/fo'):

pacnosaraesxit nepenan faBAeHUA, (H/uz);

cpegHee naBnexue B TpySonposofe, (H/uz);

nepenaj, AaBREHKA Ha ywacTke rpydonposona, (H/uz);
BHyTpeHHHA nuameTp TpybSonpoeosa, (m);

nauHa TpySonposona (M) ;

HUBEAKPHAR BHCOTA (IEeO0fe3NUYECKAA OTMETKA) DACCMATDH-
BaAeMORl TOUXKK WIH ceueHua Tpydonpopoiaa (m);

yron HaxioHe TpPySonpoposa X MOPU3OHTY B rpanycax;
COOTBEOTCTBEHHO OULeMHHR pacXOonl cMecu, XKAROR X Iaso-
solt ba3 npu pabouwx ycaopuax, (m>/c);

pacxonl nerasuposaxHoft HedrTx, (w3/c);

pacxon soau, (M°/c);

COOTBETCTBEHHC BeCOBOR PACXOR CMECH, XULRKOR X rasosoft
¢a3 npu paGoynx ycaosusx, (T/cyr):

COOTBETCTBEHHO MAOTHOCTh CMECH, XRAXKOR X rasosoh das

npu padounx ycrosumx, (xr/m°);

- RMHAMUYeCKas BA3IKOCTL XWAKOR dasum, ( -HQE )
M

- I HSMHYECKAA BA3IXKOCT: ra30BoR dasu, (53 ¥



B8

|
V - xcadduimenT RuUHeMaTHYECKONl BASKOCTH XHaAxOf @aam,(mzle):
'
F
Lo U, ("~ coorTEeTcTBENHO CRODOCTD CMOCH, MPHBONEHHAR CKOPOCTD

xxfiko#f ¥ rasosoft as (m/¢);
/ r
{/, U ~ coorsercrsenHo MCTHHAm CROPOCTb RMAXOM M rasopoii gas,

(u/c);

OTHOCHTERLHAN CKRODOCTH, (M/c);

ycropetine cuau Taxecty, 9,81 (u/c®);

)

MCTANHOG IA30COASPXAHME CMECH;
rasosuft gaxrop, (T/m°);
XOAKUESCTBO Iraza, HaxoAsAmeroca npu nasiaeHud P B pacTeo-

IR O <
:

PEHHOM COCTOSHKK, NpUBeleHHoe K aTMochepHOMy NaBASHKD,
(v/%%) 3

F - naowans CedeHHs TPySONpOBOAA, (uz);

'd : F"« nnomagp ceuenns TpySompomoma, SsHATAA XHAXOR W rasosoft
basamu, (uz);

/';o ~ MOmAanb MOf Y4aCTRaMW IICTHEMA M CIyCKa HaR M Noj ropu-
30HTANbBHOR aAuHuel, nNpopeneHHON U3 HAYEJNBLHON TOUKM TPY=-
gonpopoja, (uz);

7,', - TEKYmAA Temneparypa, B rpaaycax Keassuna, ( K);
7 - cemneparypa, coorsercreyomas 20 °C wm 293 K;
J. - TeunepaTypa aGCOAOTHOrO Hyas pasHa 273 °C;
- KO3QIULHMEHT I'UAPABAUYECKOTO CONPOTHBJIEHHS CMECH;
6= KOSPPULMEHT TMOBEPXHOCTHOrO HATAREHMA HA I'DAHHLE XUL-
xoCTb-ra3 , (H/m);
& % KOSGIHIMEHT NOBEPXHOCTHOTG HATAXEHMA HA IpaHnle BO#A-
-BO3ayx , (H/m);
¥ - npubefieHHHR KxO3PIULUKEHT COMPOTHUBAEHUSA;
ﬁe“- ykeao PeftHoabaca npu ABMXEHHM NO TPYCONPOBORY XHAKG R

dasu;

/
Re - yucao Pelwonpnca xuaxoR $asw B AByxfasHOM MOTOKE;

fw- kpuTeput Tpyna;



A - runpaBmuuecknd paaMyc, (m);
X - cmouennuit nepumerp, (M):

ﬁqg- BHCOTA cnoa muaxoft ¢asn (ycpenHeHHas rayOuHa noToxa),
(a5

A - xosddmuMEHT CXMMaEMOCTH, (Ha"I);

3

S - kosddmumenr pacrsopuMocTH, ( 3” T )
M . la

’Z"M- xacarexpbHoe HanpsreHHe Ha CTEeHKe TPYOH, (H/).

2. B3AMMOCBASH MEXIY [APAMETPAMA B LBYXPASHHX
FASORHIKOCTHHX. [IOTOKAX

2.1. IByxdasHut rasoxunxocTHuR NOTOK NPENCTABIAET CMeCh
ra’3osoit ¥ xuOKoR cpei.

O6peMHuEit pacxon CMecu NPEeACTaBAAET DPABEHITBO!

Oawm 0;*0 i (1)

/ _ ” G“ _ I ot
raie ==~—: =3 w ., 0 - coorsercTBEHHO MAOTHOCTD

xupkolt 1 rasopoft das npu paGourx ycaoBuax.

PaseHcTsa N — gﬁ- N “Qj
y
’ 8 G+G' G e
‘/5_05 0 — 0—-—-—-—0 BLPAXANT BeCOBOE M OOBEMHOE pPacXORHoe
Ort

rasocofepraHue CMeCH.

2.3. CpegHell cxopoCTbLD CMECH AByX}asHOrO NOTOKA NPUHATO Ha-
3HBATH DTHOmMEHHE CyMMapHoro ofbemMHoro pacxona ¢as k naomans ce-
UeHMA TpPyOu, T.e.

F o (2)

OrHomenne OGBLEMHOMO PACXOAA PACCMATDHBAEMOR dA3H NDA Cprea-
HeM AaBJNEHHH M CpenHell TeMneparype cMecH B TpySonposose R NAO-

many KaHana HOCHT HB3BaHUE NPUBEASGHHOR CROPOCTN AAMHOR daau:



Y / , /
Uaﬂ% ww L = -g (3)
M Torga L’
Y- =244'+ L/oi ) (4)

AcTHHHHE CpesHMe CKOPOCTH $as NpeACTaBXsnT OTHOMEHHE MX
pacxosos He xo0 Bcell TIomanM CeueHus TPyOH f , & K Tuomanu
# /
TpyOut, 3aHATOR ra’opoft ¥ muakoft dasamm. BupameHus ninA U w U

COOTHETCTBEHHO MOXHO NMpenCTaBuUTh pPaBeHCTBAMHU ;|
o ! / /
UL_O _%;U;_Q___:_Q_. (5)
o F F (/1-o')-F  F

2.4, MeTnHHM rasoconepxaHmeM O 2 NPHHATO HASHBATH J0J0

niomany ceveHua TPyOH, 3aHATYR rasopoft dasoft. Meromum pacuera o
LA Ma3TUYHHEX CIydYaeB YKaseHH B 4~ #t rnase PL.
2.5. Ina onpeneseHHA NIOTHOCTH CMECH HCHOJb3YyeTcsa .ypapHe-
Hue:
Q.= Q'(1—d )+pP¥, (6)

rie p" K p’ -~ COOTBETCTBEHHO IUIOTHOCTH I'a3a W XMAKOCTH INpPH
cpenHeM NlaBlEeHUM U cpefHell TemnepaType CMecH
B TpySonposoge.

[lpm rupnpasnuueckoMm pscueTe penbedsnx TpPyOONMPOBOJOB BE~
NeTCA yueT y4YacTKOB nomneMa, cmycka. [ltomanp nop ydacrTraMu INoRb-
eMa ¥ CNyCKa Hal M 1MOoJ PFOPHUAOHTaNbHOR xuHMelt, NPOBENSHHOR U3 Ha~
uansHoOft TOUKH, ONpefenAeTCs M3 COKpamMeHHONo NPOIOJbHOIO NPOQHNA
TpacCH nposersHng TpybonpoBORA C YUETOM BEDTHKAJIBHOI'O ¥ I'OPA3OH-

TaIBRONO MacuTaloB.

!
Z.6. 3Hauenne S onpenenserca no gopMyne:

Ml




II

4

rie 2/ - xuHeMaTMUeCKKR KOSdJMuMEHT LA3KOCTH KUAXOR Dasu
(HedTe ¢ yaCTHMUHO PACTBOPEHHHM B Heft rasoM npu
nasnetium 2 ):

Ll
;7',,,7].,02%9. (8)

r L4 ¥

rge @ rxr & - woofduumenrn 4 = 0,58, @ = 4,62;
Z,?{- KuHeMaTHyecunlt Rom-hEMIMEHT BA3KOCTH TOBAPHOMN
HOGTH ;
; ~ 00U rasosuit aKTOp NpM BABNEHHMY HACKUNGHHR
P TACTOBHX YCAOBMMX, NPHBELOHHHR X amiochep-
HOMY BaBleHwo, M°/x°.
Qopuyna (8) cnpapemauBa ONA NABAGHUA HACHIEHUA 110 105 ;Ez{-

3. BHBOP PEXUMA TEXHOJOMM OHOTPYBIOIO
CBOPA NTPOAYKIMU CHBAXKH

3.1. UccaenosaHumuu ycraHoBneHo, uTo AByxdasHuM rasomup-
ROCTHOR NOTOK BC BCEM AKAMNA30HE M3MAHEHHMR DACXOJZHOI'0 razocojep-
xeHus cmeckt (0 < S < 1,0) B ropusoHTANbHI TPYSAX MOXHO pas-
6uTh H& TDH OOAACTH

I) 0 < 8% 0,7 - ras B XUAKOCTH ;

2) 0,7 < A< 0,95 - ras Han RWAKOCTHL ;

3) B> 0,9 - muaxocTs B rase .

Padora cucrem c6opa B GONBWMHCTBE CBOGM IIDHXOAUTCR HA BTOPYN
o6racTh.

3.2, 3HaveHne J MORHO OnNpefen#Th C MCMOXLSOBAHWEW M30-
TE[M PaCTBODHMOCTE rasa B XKHAKOCTH (HedTH), KOTODHE NMPeRCTAB-
AfOT rpadMKk B XOOpIMHATAX ry-P (rasosuft daxrop /e, W/ -
- AaBnerue, am™, H/N“) man apyrix pannux, no dopuyne

o g
B = 0 0‘: (9)



[2

MAL C YU2TOM HAMEeHen#s 08BOJHEHHOCTH HedTH ﬁ MOXHO TIpencTa-
BATb B BHAe

/
T
I+ 7 W7 A (10)
A e

3.3. [leperas oGnacTy xax NO yreabHOMy PacXoly SHeprud, rax
X N0 MexaHMuecKoR Harpysxe Ha Tpy(OnpoOBOR fBAsETCA Haubonee Npu-
emnemoll o0nacTro. Bropas o6n8CTH « 110 NPUUMEE BONHOOGPASOBAHKSA,
MyAbCALHOHHNX HATPY30K, & TPeThf « N0 NMPHUMHEe CHABHOIO NepeuKc-
epruposaHus XUAKOR ¢asn - JuA NPAXTHKH HEXeNATeAbHH.

3.4. [ipy srcnmyaraimy peflecrsyomux cucTem copa M IIPM WX Npo-
exTHDOBAHUM HEOGXOEAMO paboTy TPyGOMpOBONOB NO SHaueH® ,J CBoO-
b B o6xacts S < 0,70 - o6nacTh GecnyabCauROHHOTO pexmda. He-
00XONMMO HA DPacCCMATPUBAEMOM YUacTKe, HanpaMep, Yepes CHHxexue
RaBieHUs Oo6ecrneuMBaTh TaKyD PIYCHMHY pasra’vpOBaHHA, YTOOH COOT-
HOmEHMD CBOGOAHOTO raza X XHAKOCTH COCTBETCTBOBAJIM IIPHOMICMHE
crpykTypne opsi. TaxoR pexnMm HeoOXomnmMo oGecneunBaTb, HauMHAS
C YCThR CKXBAXWH, M NEPBEM TAXHUM YYACTKOM ABIAGTCA YUACTOK YCTb®
CXBEXUHN - CenapaiuoHHHN nyHrT (nepesas CTyneHb CeNapalMK aK
JHC - poxsMHas HACOCHAR CTAHIMA).

3.5. llpn 3agarHOM WIM M3BECTHOM IAaBAEHMH HA YCThHE CKBAXHHM

NAaBJIGHMEe B ITYHKTE cenapanuu Pc onpejeaseTca no gopwyne;
R=F —-aP, (11)

- JN&BAGHKE HA YCTbe CKBAXWHH,

rae A

(4
3.6. Jna oBecrieuenun GecnyabCalMOHHOTO TEUEHUA CMECH HAa
YYaCTRE YCThE CKBaXMHH - NYHKT cenapauMu , OJAA BHOOpDA MmecTa
TaKEX NYHKTOB, UMCAA CKBAXHH, MOQRADUEHHHX K HeMmy, H8OGXONMMO
aHaTh PAcClONaraeMymn IHePIMK, KOTOLYD MOXHO MCMOALIOBATE MNPH

pacyersx. C CMOAL3OBaMHEM H3OTEPM DACTBODHMOCTH rasa B HedT#
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CO SHAUEHHEM MOJHOTC rasosoro gaxropa or 9,6 mo 118 u°/r uwepes
M3MeHeHne J B 3ABHCHMOCTH OT MSMEHEHMA NABIEGHUA B HYHKTe cena-
pauny P, npu uasreHdu Ha ycTbe CKBamuHu /!'0/ = Const ynanoch HalTH
pacnozaraedyn SHeprun B BUie nepenags RABIEHHs, NPK KOTOPOM Ha
paceMOTpeHHOM yuscTKe Oyner GecrnynbCallMOHHOE TeueHHe., JHaueHHe

A # noxHO HalTH us SMNADUUSCKOrO BHPARECHHS .
AP = 0,80 + 0,044 My (12)

3.7. B obmem caywae nas ofecneueHus ycrosuit nyHkros 3.4,
3.6 pasnreHne Ha yCcTbe CKBAXMHH onpenexsercs no dopumyne:

0 = __.ﬁ “&ﬁ:ﬁ"”?f /; . QF0+Q044/q0 \ (13}
y 2914215/765:-{7U14?737 4

& B NyHKTe cenapauuu-no QopMmyae .

0. (7RG 1) KRTp 080+ 0045
LB G 1) hRTS ; )

3.8, Bupaxenns (13), (I14) ¢ yuerom (II, (I2) o6ecne-

YU BADT Secnyabcanpmodnoe ( 8 = 0,7) nommenme [HC man Toan-
KO H3MEeHeHWeM DABAGHUA H& YCTbe CKBAXMH, WIK TOABKO B [TYHKTE
cenapalluM, HIK U3MOHEHHEeM TOr'a K Apyroro ¢ neCUToM CKBaxuH, 00~
BOOHEHHOCTLD HedrH, ¢ rasosuMm dakropom HedT, Temneparypo#h, ¢
ROS(PMIIMEHTOM PACTBOPAMOCTK ,

3.9. Pacxon sHepruu B ABYyXPasHLX Ia’loXMRXOCTHHY. NOTOK&X NpH
sHaueHuu S > 0,7 cxraguBaeTCs K3 NOTEPb HA NMPEONOAEHHE CONPOTHB-
JEHHA TPEHUR NBUMEHMA CMEeCH H Ha 00pa3gBaHMe M Da3pymeHwe BOAN
AUNKOCTH NDR NEPHOANUECKOM TIEPEKPUTHH HMK PASOBONO KaHAXA,

Tag np¥ pacCMOTPEHHM BO3MYmEHMR, OTHECEHHNX K PACNPOCTPAHE~
HHD yoapHOR BOAHH TOABDKO B Cpele Pasa, NOTEpH NaRneHUA (nepenan
NABAGHHA) B [E3YALTATE PA3VBOIO MEPSKDHTMA BONHON RRAKOCTK KBHA-

A8 TA38 MOXINO OnpenennTs o fopMvie:



=¢7’/Uf-cf’/-£1, (15)

‘ /..f‘.!-. - ‘ /ﬂ! p , 0 - CROpOCTHL SByXa B o,mwpo,rmoﬂ rasonscit
cpene ¢ NAOTHOCTHYD Q
4 = MONYAb YOPYyTOCTH, H/n2

£ - napnenne B pPacCMATPHBSEMOM YUYaCTKe;
A -C—.ge- -~ noxasarensb apuadatH, X = 1,4;
y

14
U= i’%’-- HCTHHHAA CKOPOCTb TAsSOBOR ¢asu, m/c¢;

é/-—fg’-- HCTHHHAR CKOPOCTb XUZKONR dasu, M/cC.
G (7
3.10. Cuna ynapa, XoTopas CTparsbaeT HesakpelUleHHHR Tpy6O-
NpoBOJ, C MecTa, COpacHBaeT ¢ TPYSompoBofa Ha peuHHX (BOMHHX)
nepexofax NPUIPYSKY, & NpuU YKaanxe B GOJOTHCTOR MECTHOCTH NpHU-
BOAUT TPYOH B xonelaTenbHoe COCTOAHHE, ONpPeRENAeTCA K3 PABEHCT-

B& |

f=a0; F (16)

rue £ =af - ycpenHeHHas momand MNonepevHoro cevyeHus TPyGonpo-
BON&, 38HATAA ra3osoit gasoft, u2
3.11. O6umuft pacxon sHepruu OT BOJXH [MEPOKPHTHA NPDH TAKOM pe-

xXUMe NIBUXEHUA CMeCH ONpeNenfeTCs U3 BHPaXEHMA !
L - ¥
[ 7“[4 —/ VP, (1I7)

! onpeseareTcr K3 rpafuka puc.3, NMONYYEHHOTO W3 DKCMEPUMEH-

T&RADbHRHX LaHHHX,
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Puc. 3. HaueHoHMS NPOMBXYTKE BPENOHH MEXIY

NepexpuTHeM XaHana TpPyOu BoaHAMK xmaxoR $asu
B SABUCHMOCTH OT WIMEHOHUA BAAMWMHH " NDOCRAIb-~

supaHua”



16

4. PMIPABIMYECIGAIA PACYET TPYEOMPOBOACB,
TPAHCIIOPTHPYUMX TA3CHMAKOCTHHE CMECH

a) FopmsoHTanbHHE TPYGOMpPOBOIH
4.]1. llepenan napneHnsn, o0yCHOBNEHHHR COMPOTHBACHHUEM TDEHHA
OBYXEHHs M APYTUMH COMYTCTBYOUMMH TAKOMY NMOTOKY ABIEHUAMM, ITPH

YCTaHOBUBTIEMCR H30TEPMHUECKOM pexuMMe OnpeRenseTCA no fopuyne:

- Jof
—AIO e + /W/ 52 (I8)
W-a’/

- A

Bupaxenue (I8) nomyueHo ¢ menoxab3osaHveM daxTHueckoit mone-
m nswxeHun $as, orpaxapgeft MX NPOCKANbIWBaHHKE.

A /; - fnepernan NaBAeHXA NpH ABHXEHUU NO TPYOONpPOBOLY TOJNBLKO
xuaxoft dasw ¢ TOM xe pacXoaoM, ¥TO M B BYX(PAdHOM NOTOXe, KOTO-
pHR MOXHO onpenenuTh no oSodmenxoR dopuyne J.C.Jlefi6enaouna .

' ol m
Q) V)L’
A
oTopoh - ; = — 4§ spnseTca QyHk-
B xoTropoft ¢ koo dEULIKEH T ; y _i"z’” 1

nneRt xpurepus PefHoxabaca.
Pexvu reueHus xuaxo#t asnw 6e3 Haluuyus B TpySonpoeoge rasa

onpenenserca no gopuyne .

4

_ 29y
ﬁe‘x,h 9:-0/7]! =*7}, . (20)

Pexum TeueHMa xunkxoft dasu 8 apyxdasHoM nOTOKE ONpenenseT-

CA no ¢opuyne .

2 Ud‘/f: a, /?E,F“_ ‘
He = 171 l/f:;’f (21)

Besumi 4,77 # ¥ B 38BUCHMMOCTH OT PEXMMA TEYEHWA UMEDT



caenymime SHAUGHUA:

a) xaMuHapHui pexuM ( He < 2000) A = 64, M = 1,0

¢ = 4,I5 c?'/u;

6) TypOyneHTHuH pexum B OOXACTH I'MAPABAHUECKH PARLKOPO Tpe-~
wun (2000 < Ae < 100000) A = 0,3164, 7 =0,25, ¥ «0,0246 cz/u;

B) TYpOyJAeHTHHH pexiM B BOHS BNOAHE EEPOXOBATOIQ TPEHMM
( Ae> 1'105) A = /i-cmsz‘, ms«Onu ¥a0,0826 A cz/n.

A - x03QPULIMEHT THAPABANYECKODO CONPOTKBASHMA.

4.2, TNpupeneHHuN KXOOQIALMEHT CONPOTHBAGHHA ¥ TPH NOAOKM-
TOXLHOM CHOAbXEHMH ( & VC/ ;’/ ) onpe,ae.mncn no gopmysne:

w-(028¢ - 4156 5 ) /?e (22)
/qu— ¥ 7)7 - KpuTepuh PeRAHOALACA NO OTHOCHTBALHONR CKOPOCTH
Ve U U

3dauedue ¥ wmoxHO onpefeauts K3 rpaduxa B KOODAWHATAX

v : A : 4,
3284 - ) 156 ;r e y ROTODHR fipUBSI6H HA DHC.

4.3, B 3aBUCUMOCTR OT UBMBHBHNA fﬁm » JAMHAMMUBCKOIO KO3§-
QuLMeHTA BAIKOCTH KMAKOR Jasu gar onpeleneHus KCTHHHODO CA30CO-
AGpPEAHHA cCMeCcH Of MORHO MCMOAH30BATL cCaelnyoure Gopsmynn: npit
oy < 4,0, 4$1,00107 Hehd

AAR TPA30XMAKOCTHOR cMmecK,OaHSKOR NO CBOACTBAM X CMOCH C XOMMO{GH-

aHaueHun xpurepua Ppyna omecu /f-:

TaMM POJA~BO3AYX, AR NPOGKOBON CTPYKTYpH TeusHMa cMmecd X Haxo-
BAT H3 BHDAKEHUR, L

O c?///ﬂ// eq0 (-22 (23)



7,

324/~ Q W‘
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y — LLLILIr I T 1 ~— 1T T L1l 1
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illli HEIIEER NN vty i
-l“-“-.nlll- ]
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AT [ L
] |
! bil]:
. SEae L l P etk —
fr ——— 11T -
| R SN YT .
Y} -.-.r‘!r.--:' . ii:l' _
e -.-l..t“l’ .'n
T
: ] ; A
l I l |
7 mas
70 3 & 5874510 F 4 & 36789 0 F g367894° 2 A 4’7&9?’34&,_2

Puc. 4. [lpuseneHHuft ROSPHUIMEHT COIMPOTHRAEHHA B 3IABUCHMOCTH OF

MOBEPXHOCTHOT'O HATAMEHUA W wMcAa PeflHoapnca no orHocHressHoft
CKODOCTH -

4 - POJA-BO3AYVX ,
A - He(TL-PO3AYX ;
o - Hedro-ras ,

81
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a=p(08 - Q095 lg ') (-6 ** Z» )

B XOTOpPO#t 4’ B caHTMnyasax, a Npu 3HAYEHHH /";dv > 4,0 He-

SABHCHMMO OT CTDYKTYD TEUEGHHMN CMOCH ~ WS BHPAXCHUSN
' 4

o = ;(j—,’- ) wn (24)

KOTOPEM JIA MANOBASKUX XHAKMX KOMnoHeHToB {Bona, GeHsMH, Maso-
BHif KROHOEHCAT M AP.) MOXHO NOALSOBATHCA NO KAMEHeHHD ﬂ B MH~
repaxe 0,06 < & < 0,95, C ypeauueHueMm BAIKOCTM KKAKOTO KOM-
NOHEHTS CMECK MHTEpBaA MPUMEHMMOCTK BupaxmeHus (24) MecCKOAbKO
ymexbmaerca. Ina xugrocTet ¢ xosddMIMEHTOM RMHeMATHUeCKo# BA3-
koc™ Y/ '4 0,65 - 10-4 uz/c BepXHUR npenex sHaueHus /5 , 10
KOTOPOI'0 MOXHO NOAB3OBATLCA BupameHuem (24), npuGAWSHTENBHO pa-
e 0,80, 3HaueHus MCTUHHOIO rasoconepxaHd#f CMeCH ¢f 38 npege-
MeMM YKB3BHHHX SHaueHuR 4 ¢ rouwdocTten + 6-7 % onpemensmorca no
yToOuHeHHO! Qopmyne A.A.ApMaHis:

- - T 7 —— (25)
A

DAA XOTOpOR XxoadbduliMeHT /7 BHUKCARETCH MO GOpMyae

226 /07
n= 2 /-5 69+ (1- yren9 /e ] f
’/A: V Y ( ./5/( ; /5_"/ - (R6)
rae /ix ~ KOSGPIULIMEHT PULPABANYOCKODO CONPOTHBAEGHWUA NiPH [IBH-
XeHUU 10 Tpydonposony OBHOH XUAKOR Pasw ¢ Tem  -xe
PACXONOM, UTO M NpH ABYXDPEIHOM DPEXUME;

ﬁ: - Kpurepuft Vpyha, NOACUHTAHHHN no mwakof dase:
' 4 ’
2 C VA 74
97

/;, - TexymuR rasosuht daxrop, 4; == —,'i’
4.4. PacuerHar dopmyna ans ONPENGAGHRA HRAMETPA TOPUROH-

TAALHOIO TPYGONPOBON& NPU TPAHCHOPTHPODXS NO HeMy TAJIOMARKGOT-
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HX cMeoceR wdeeT Bua:

o ng

n225-m
2527 [8Q)T (V) LT p //-a'/d
“_,0 (f—d/ /;"p//c* ] (27)

=/ 2 - 7 )%

rae A ( 307 — G 5‘5}/ e ,

oo I4 L A )
AW S s 2/

4.5. BunoxHeHHas no 3xcnepMMENTAAbLHHM AAHHLM OLeGHXA NOTEPL
NABAGHNA HA YCKODEHHME CMOCHM NO BHPAXEHNAM, NNOAYUEHHHM C XCMOJb-
30BAHNEM TeOpeMH HMITYAbCOB X&K OAA NOTOXOB, OAMSKHX K POMOI'6HHOR,
TaK M B Caydae paccCiroeHHOR CTpyxTypu,noxasansa, 4TO aunmaa%
MHOTO MeHbme A/g ¥ aTOR BeanumHOR C pocraTowHOR XA NpaxTH-
YeCKMX DACYeTOB TOUHOCTBD MOXHO npeHelpeus.

6) Peapedsinie TpySonposoau

4.6. B npaxTuuecxux ycXOBHsAX TpyGSONnMpoBOAN NpoXeranT Ha
MECTHOCTH C HanHunesm OTHOCUTEABHO PABHMHHLEX (IOPU3OHTANbHHX)
Y4YacTKOB, YUACTRKOB C NOgbeMoM (pocCXonsupx), YWaCTNOB CO ChyC-
xomM (HMCXOnAMX), Ing ycraHoBMBmErocs H30TEpMHUE-

CKOPO TeueHMA rasoxuINOCTHOR cMecuM B Takux TpySonposogax  Ges

yuyeTa rasopuX nNpespameHUit ypaBHeHMe [ABHXEHHA uMee? BUX

'5% *.?[’ﬁ"‘d , prap ]«5’079 /EM/P( ‘//M’Pﬂ/]ze)

MAH

0B =nR s Zpy ¢ 2B = AR F ALy A

M3 KOTOpOIro cnepyer, uro o6wui ynenbHHR nepenan OGaBileHUA CkAa-
INBAGTCA K3 nepenana AABAEHHMA, O0YCAOBAEGHHOIO CONPOTHBICHHUEM
TPEHHA RBMXEHMA, M3 Beca Oo6peMa CMecH Ha penbefHuHX yuacTrax
(cnycx-nomseM), ®3 NOTeph AABJEHHA Ha yCKOpeHKe, BH3BAHHOE

pacunpeHKen rasopoft ¢asu. B supaxenun (28), xpome paHee NpHHA-
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THX oGoaHaueHuMt, A =AL.52"/7€- NPeBuUil6HNE HA PACCMATDPHBAEMOM
YYacTKe MexXny ROHIeBEMW CeueHMsAMK TPyOonpoBOJA.

4.7. B tpyfonpososax, NpoasramiMx H& DPABHUHHOR MECTHOCTH,
SHEePPUA pacXofyeTCa Ha NpecaoneHne CONPOTHBIEHHA TPOHMA NBUXE-
HKR CMeCR A /Qwr , H8 BCEBOBMOKHOIO PORA BOBMYUGHUR X HE yC-
xopeHue cuech K. .

4.8. B tpyGonpopogax, nNpoAerspmMX no nepeceyeHHoOR XOJMHC-
TOM MECTHOCTH, KOTODHEe B JanbHelmem OyneM Has3HWBaTh "penbedHubu'',
KkpoMe (axToOpOB, NepeuuCAeHHNX B 1M.4.7, pacxopn 9Hepruu 06yCcraopaeH
H& YUACTKAX MOABEME H CNyCKA I'DABUTALMOHHON CHAOR aan muaxol
dasn K apxumenosoft rogbeMHoR craolft aasr rasosoff dasu B NPOTUBO-
dopcTBe MX C CHIOH WMHepUMM,

4.9. HccaenoBaHusMy yCTAHOBISHO, YTO NP 3HAUEHHH KDHTEpDUA
Opyna cmecu /;;M> 6,0 cuan uHepuuu npeoGaagawT HaH CHAOR TAKec-
TH, NOALEMHOR CHAOM; npu nepexone CMeCH C YuUBCTKOB NONBOMA HA
cnyer (¥ HaoGopoT) He NMPOUCXOAKT nepepacnpepeneHnn das, poab
perbveda MECTHOCTH CBOOMTCA K Hy)mw. [Apyx{asHu® noTox B pexved-
HOM TpyGonposona sener cela mxaxk B TpyGoNpuBORe, YAOKEHHOM B
PABHWHHOR MEGCTHOCTH, M BHCOTHHE OTMETKM TPACCH MEXAY HAUBRLHHM
M XOHOUHBM ITYHKTAMK B pacweT He npuHumanTca, [Hapasanuecxu¥ pac-

yeT B 3TOM cayuae pegnercsa no dopuysam n.n.4.2-4.7 ¢ uenoabaopa-

HHEM BHpaXEHMH :

opP—¥ | Pl
2f =P o /fﬁ%%;;&w%? (27 Jop, (29

Han 28, ~ok + 8 Apen

rae £ L. - HUBEAMDHAR BHCOTA (Ie0fe3HUeCKAR OTMETXS
HAYAALHOR M KOHOWHOR TOURH DACCMATDHAACMOTC

yyacrka tpyGonpopona).



e

4.10. Mlpr sHaueHuu &m £ 6,0 npM ruApaANMYECKDN pacueTe

pasbediiniix  TpySONpPOBOALSE BENETCH YY8T yYasTRop noabexa, Chyc-
X8 ¥ o0INe NOTEePH ONpeneasnTCs No fopmyne:

o/, ~ah, (1+6L )2 (2-2, )ofn, (30)
roe €, - xoofduimenT, sapucmuuit oT /5. onpenenneTCA no Jop-
Myne :
-,
= Q-48-ce 7, (31)

rne @ =7,9.10%; £=-7,9.10% C£=2,0; &=15,0.
Xapaxrep uamerennn xosdpuumenra naa HexoTOPHX Hed-
rel noxasad Ha puc.O.

5

aoHTaabHOfl JMHKet, npobeneHHOR N3 HAuaxbHOR TOYXM Tpydonmposona,

-

//; ONpefenAeTCA K3 COKpPameHHOrO MPONOXBHOIO NPOofMAR TPACCH
NMpONeraHnA TPySONpPOBOAA C YUETOM BEDTURAABHODIO K FOPHIOHRTAADHO-

- TIOMANL MOJ YYaCTKaMM NOgLeMa ¥ CIlycKa HAZ M NOR MopH-

ro sacmrados.
B) lloxHocTro HUCXOnQAMME YUACTOX NPH 3HAUYEHHUH /‘:a-f <6,0.
4.11. Tlpn SHaueHHH KPHTEDHS &m-( 6,0 Ha yuacTKax Cmycxa
MMOST MEeCTO yCTORuMBOe pacCloeHHOe nBrxeHKe.

4.12. llorepn namneHns OT CHIN TPEHHA ABWKEHUS ONMpPEeReNAnT-

CA M3 BHPAXEHHUSF .

7, &
/ [mT[UL/ 4
A@;’\ A 29 F (32)

4.13. Uucao PefHoawnca onpenenrercs no dopMmyne

fle = —55 (33)

rne /?,.-—g— - PMHUApaBAUUECKURA DaNUyC,

AZ - CMOUEHHHR nepumeTD.



<d

d7 92 43 44 Q5 g8 Q7 gi Q9 w

Puc. 5. Hawenerue xosdbmmenra C, »
3ABUCHUMOCTH OT HIMEHONMA ﬂ:

[ - Bona-HepTaHOR ras;

2 - 3ananHo-cuéupcxas Hedrs - HedrAHOR raa
3 -Hedrb Cepreesckoft mx. HIY "“Ydauedrp” - nedraHoft ras.
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4,14, [nomaps nonepewHoroc COUSHUR TPySonposona, SAHATEN
RHAKOR Pezoft F"‘ , HAXOOMTCA M3 PABEHCTBA !

/-'f..(//._ M/F (34)

4,15, Hcrmivoe rasocosiepxaHMe CMECN Ha YUACTKe CIYCKa B

S8BMCMMOCTE OT YTA8 HARNOHA 9@4 M PaS0CONBPKAHKA /ﬁ BUUHCH A~

Py | 'y -ﬁ&’#lﬁﬁ}fﬂ@,
A =435 +Qore "+ gzz&o@;/ﬁii rQoe - q'yj" (35)

ercA no ¢opuyne:

OTHM BHpaxeHHeM HEOOXOAHMO NOJLIOBATLCE B OCAACTH MIMEHEHUN
¢
0 <8,<2° . lMpu snauennk & 2 uersepruh uxes supamenun

(30) 6amaox waw paBeH HYXO M PRBSHCTBU NDEACTABARET BHMA:

35
o ~Q35+ Qore* Py 420 58, (36)

4,16. CpepHRA WCTWHHAR CXROPOCTL EBIXKEHMA XMOKOR a3k Ha
/
HRCXONAHEM YUACTKe &, ONpPEfeANeTCH C MCNOXbSOBAHHEM DABEHCTBA

yl-L .0 4’
D F T fap)F - den (37)

4,17, CuouveHHuR nepumerp & pan HaxOXHeHHR /?,- onpenexn-
eTCA B caenyw@of nNoCAenoBATOALHOCTN: ’

a) X8 Ppaduxa B xoOpAMHATAX 7_"_.. — -g!f (puc.6) no sHa-
QerHnp -;CL HAXOARTCR BHAUSHMNE DTHOWSHMN ﬁ_“ﬁ , RO ﬁq, -
~ BMCOTA CXOR xUuKko# daau (ycpe.nhamu ray6sHa noToxa).

6) us rpajuxa B dopme -w/i":?(puc 7) no aHaueHM® df

ONpPeAGAASTCA CMOUEMHLIA nepma-rp X

4.18. OHauesn® noTeLM gaBXeHNA OT TPABMTALNOHHOA CHAL Ag
OTPONeARETCA NO BWDPAXEHMD :



I"Illllll
HrdRRRRRRRRNA

Qr 92 Q3 Q4 Q5 96 Q7 Q¢ 49 17

Puc. 6. YaueHeune 7;; F(Eéé)
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4.19. 06mgne norepw HDABAGHMR HA YYarTKeé CNycKa A»‘g’

ONPefeNsBTCA NO BHPAXSGHHD | 4
sR =08 - al
.7, P,y (39)

. IPUMEPH PACYHETA

[lpuep 1 (npumeruTenbHo x npod¢wmo rpaccs puc.l4 d. cM,npano-
XeHNE) .

OmpeneanTs noTep® INA&BAEGHKA B OTHOCHTEALHO IOPDH3OHTANBHOM
rpydonpopone, COSNMHAOMEM YCTbe CKBAXMHE € IMYHKTOM Cenapalui.

AcxopHue naHHHe:

Iamua TpySonposoga L , M 750
[lnamMeTp TpyGonpopona 0/, M 0,I0
le6uT CKBaxMHH [0 XUAKOCTH A ,4; , T/CyT 136,0
Nle6uT CKBAXAHH NO HEPTH G,; , r/eyT 118,3
[lponeHTHOE comepxaHwe moau, % 13,27
[lnoTioCTb HedTH (7', kr /M 870
[lnoTHOCTH rasa Q', xkr/u° 1,90

PacxonHoe rasoconepxaHHe CMecw npu

paGoOuUX YCJOBH AX /5 B ROAAX OAMHULIM y 0,82
'y
LuHaMuyecxas BRIXKOCTb XMAKOA da3w U, m? 0,0302
IuHaMMueckas BA3KOCTb ra3osoft dasu o/ 'ffg 0,0285,107°
PELEHRMHAELE

I TlroTHoCTd mumxofA dAasN B cmecu (HedTb + BORA)
0.=0, G 1L, )0p =870 QI68 0132998 =486 nr[re’
2. Ofvemuf pacxon wuarxoR Pasnu

¢

, ) -g
0"-Cn lr. - 736000 1{6 23710 mJC
6454’00 (6400 ’
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3. O6nemHuft pacxop rasopoft dasw

‘" ’_!é___ | 7 QJ’Z_ _ 5. "5 s
¢ 0/_% 17770 " 5es 1,050 mYe

4, Yucxo Pe#tHoabrca npum ZBHXeHMM N0 TPYSONpoBOAy XHAKOR daswm

40 WD _ 2370 _ 7 I's
Ae”™ adv' = Ty k7 ’
Pexmu reoueHua mupxofl dasu namunapHu#i, B supaxenum (19) nan

ONpPaReAEHH A Ae‘, , ¥ = 4,15 czfu u M= 1,0,

D. llorepu paBxeHum npu ABrxeHHM No TpySompoBoAy xuaxoH dasu

N 4 /7 Y =37
0y (0T Lt 1180 018
- 77 A
" a (ar)¢

w80 =Q 16589 gr/n" ~Q086 Mo

= /57 l’f/ﬁ‘

6. U3 supamerina (24) onpeneanes A

4. AWM
a = QI2 / —%?g;;@ - 0549

7. ‘“cao PewtHoabaca xunxoRt dasu s pByxpasHoM nOTOKe

/ 1740 4 ( 7~ / L)) /q/iia_f/?
Ae = ——n = ——t-Ze = g5y
Y Q34

T.8. KHQKAA QB34 BMECTE C radoM b ABYX(GASHOM MOTOKE JBMXETCR
RAMUHADHC |

8. HoTepn naBReHHA HA CONPOTHBAGHKE TDEHUA MBKAGHKR CMECH
onpenexsem 110 BupaxeHup (1895 .

A - /0"”:%_*:_,. V4 —-;—-P*-*—(-’:Q, ﬂ/_____
G " r-a)*” f’[/‘f;/aéb:d ’

Npusenerninft xosdduuimenr conporuprerus ¥ onpeneamem (¢ MCrnoas-

30BaHKeM rpajduka pHC.4 nNO sHaueHMw uucaa PsRHOABACA NO OTHOCH-
TOALHON ~CROPOCTH) DO Bupaxexun (22):
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926
, €, .7 gz2¢
V-/3281- 415 5——/ [ L}/‘f@]—-—-/c?zw— grt6:22 %ﬁﬁ%’% 144

a2l =Q,w-i‘ff~— g+ 245 Q589(1-8545) | — pyas z
( T/ /(-G489 186 (g7 - g505)* 499w for

wrr DS, = Q06 Ma
T

[lpumep 2.
OnpenenuTs guaMeTp IMOPHIOHTANLHOIO TPYSONpOBOAA NPH TPEHC-

NOPTHPOBKS ras30omuaKOCTHOR cMecH. Henospayvem mexopmHue npaHHwe MpK-
/

mepa I, & = 20°107° H/u; 5} = 72°107° H/u.
PacyeTHan popMysa QA ONpeneNceHUA RMaMeTpa POPH3OHTANbHOIO
TPyGSonpoBOnAa NpPH TPAHCNOPTHPOBRE NO HeMy Tas’0XUAKOCTHOR CMEcH

UMEeT BUI:

8%
D=

Pjof!JZFﬂ/Vjﬂ?ﬂfzf ) -—f//-a’}a’_
ap (1-a )" " pca ]

W BupameHua (24) onpenensem:

-7
_A . (.4 W roabs 07) " pos
A ,w/ a0k /

orxrma o = 0,7183 * 0,82 = 0,589

onpeaenud sHaueHue B:

C

A = gjw_aﬁjzi‘/‘?-fy_ 4 S— 4 — qf@.ﬂ'f/f
_/ 72707, {47#3 -3 589 ) (7-4,580 ]
Irs onpeneneHus guamerpa Tpydonposoaa HeOOXOZUMMO 3HATbL pe-

X¥M TeueHKA xuaxoft dasn B msyxdasHou morToxe. ( sTof Lieabo npen-

BAPUTENbHO Hailned nuameTp TPyOOnpoBona H3 YCAOBMR UBUKEHKA 1O
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HeMy HedTn npu OTCYTCTBMM radsoeoR QasH, 3a1aBIHCH CKOPOCTLR
/
q= I H/CBK-

t/ 4477707 "

Ixr BHODAHHONO RMAMETPA ONpejelneM DOXKM TOUEHHR HOQTH:

R = $@"  9527.207°
a2V AW-Q05 Q.07

= 13 26

Pexuu teueHus nammuaphui: 72= I; #= 4,15,
U3 ypasderin (27) OXOHYATEABHO NOXYWM:

%25 {5,
D=, [ B2 415 QOOIH Q000648] 750 470 _ ypps | | gaocos
Qs - 107 gsvy

D =0,0994 = 0,1 (w)

[lpopepaest pexmm rTeuexnn Hodrx » AByxPassoM NMOTOKE NAR Hal-
AGHHOI'O RMaMerps:

-5
40’ R 214 % v
fe KDV ot I7%-Q1. 33 07 /‘4’.4'59 e

GTO CBRASTEARCTBYeT O NPABUALHOCTH Bubopa ¥ u 7

ipieep 3. (Npwenimrexsno x npodwm rTpaccw puc.l4 £ (o,
TPHAOKEHKS ) ,

OUnpeaexurs norepu namaenus B pesabedsiom trpySonposoge
/ A/?d /ﬂ, v COXpaleHHMA NPOAOABHLR NDOPHADL TPACCH NPOASIAHMSN
KOTOpPOI'0 npupeneH Ma puc.8. B xauecTse WCXOQHLX AAHHLX HCNOAbL-
3yeM jnaHMue npwwmepa 1.



Macumratb: sepr. B I v - 0,5 u

Prc. 8. [lponoxavruft mpoduas TpaccH nponeranva tpy@onposona



I

PEEREHRE

Ina onpenexeHun / A % }/ pey MCMOXb3YeM BHDaXeHHe

”

(s fui= R, (1+C Z77 )
Ws rpajuxa pwc.S npu swavenun & = 0,82 gan nedrru Cepre-
esckoft nxomamu HIY *"Ydaredrs™ snauvense C, = 0,0015. Hs coxpa-

HeHHOI'0 MPOAOALHOI'O NMpPOYUAA TPUCCH NMpoJeralus TPyConpoBOAL

Vi
S F= 900+300+ 250 = 22504*
Tut K

Torpa oOmue norepy nasmedus B peabedHoM rpySonposoge no
naHHs npumepa I cocrasst:

(04 | en = Q496 (# 80075:2250) = 2,470 fo© sttt
/4 L Joen™ 4z2r7 /77

Ipumep 4.

OnpeneanTs noTepu nasxeHus B peabedHoM TPySONMpoBOse
[ ﬂ%//““ y COKpameHHNR npononbHui npoduab TpaccH NposeraHus Ko-
TOpOro npupenexd Ha pmc,l4 22 (com.npuromenne), B xauecrpe ucxon-
HBX JAHHKX MCROAb3YeM LaHHHe npumepa 1.978=Q0666, HZ=~30m

Pacuer peneM no MeTORMK? LAA MOAHOCTLD HKCXOMAMErO y4acTKe

npn é; < 6’0 ( ;,;, = 116)-
M (=

I. HerwiHan rasoHacHeMHHOCTb Ha yuacTke Crycka o, :

a = G35 +4o¢é 4 122Jin & - (4351*4?07'?4{’.5 a,

) *
. o (Hrir8) S8 _ 35 sa0ve " YE | 20 00556 -

| [ 17y G82). 30065
~(485 +4 0t 42 @R _ p s /e 2/ - (58

2. Ilaowany nonepevHoro ceveHus Tpy6onposoga, S8HATAAR XKHIKOMN

$asof
= (1% ) F=(1-851) 000185 = 0035 #*
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3. CpeiHAR HeTHHHAS CROPOCTL NBMREHHA XUILKOR dasu
s
F 4 r 3
YL 135000 =538 (mpe /

F' o f86 86900 Qo033
Hs rpadmea puc.6 no sHaueHu % HaxCOo¥M 3HAUEHHEe OTHOBe-
4
HUA f1go , TO2 A :

7 £ ;;‘55 He
L 4 Q2 ; 2L Q%
oo =0 g =%

/
M3 rpajmxa prc.7 no aHauenwm £ SHAYEHHE OTHOMEHHUSN

/C

_3..75'_/,4/ , =AY QS = QM
Mnpasanueckuft paguyC pPaBeH:

- L _ Q0083 _
/-Z_ 2 7 0236 w

- BucoTa (ray6vHa) cnos mupxoR $asu:

4. Yucao Peionsnca npM GBHXEHUM NG TPYGONPOBORY Xuuxo#

2 ' Y -772;5/;_ - ‘;’Ziiaﬂffﬁ N

$as:

Pexum rTeuetus wupkoR Qasu gamuHapHuf

24
/I-/j.‘,gj - 0,042

o. [loTepu papnenua Ha CONPOTHLACHMS TPEHUA NBUXEHWA CMECH

onpeneaneM

/. 2 £
o p=i AL o' gour L O(GHE) _ 15 quisbiaton™ GV5 3

z, 5/,5/’_ 29 862 4-QH36

6. SHaueH#e /ﬂ/gp /m OnpeReased 10 BWPAXEHHD
(88, hy=2Z (3, L=8Z[p (1-0%,)+0 Or [~
-2 [ 286 (7- 450 )+ 45- 858 [~ 1 d504 or/en* =QHE5 Mo

7. OGmue noTepu naBieHMA B peabedHoM TpPyOonpoBnoje no LaM-

HuM npumepe 4 (puc.14/7 )} cocrassT:

- = -~ Q1472 M7a
@ 4 /;f@%) m..@,% Jep=8053M770 Qré65Mb= -4
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6. BYBOP ONTVMAJEHHX YCIOBMH SHCILLYATALHM
HEQTEI'A30IIPOBOAOB

6.1, Ja onrMMaxbie NDHHUMANTCA TAKRe YCAOBNX SKCNAYATAIIMM,

NPM KOTODHX TPYOOLPOBOX NPHHATOIO AHMAMETDA NPM ROMyCTMMOM nNepe-
nane AaBXEHHS of0ecneuwpaer:

nepexauxy nxaHopHXx 00LEMOB HOPTH ;

MMHMUMAALHHE YAAALLLG 3ATDATH SHEPIMH Ha fepexayxy anuHM-
N xoxMyectTna Hedrru:

Haubonee MMPORMN AMANAZOH MIMEHSHNA MPONYCKHOR CMOCOOHOCw
T™™ N0 HeTH;

GocnyxbcaLWOHHNA pexuM padoTh;

AOMYyCTIMYD BOXKUKHY OYALCALMM NABAGHWA HAN DPACXOAA EWIXOC~

™,
MUHUMBABHYR BHYTPEHHDN KOPPO3W® TPySOnpOBORCS.
6.2. OnrwmaapHuf guameTp TPyGONpOscRA OMpeneXAnT MO oy~
xS .
a’m- i&#ﬂ_ , M (40)
=4
rge

™| /0" , < /5o 4
|2 ) e el

rae & -~ cpenHuf reo%erpmecml YXAOH :

>

- z"z.y}
L= ¢ (42)

ZJ- - OTMOTKS | -PO BOBBMMGHKA WXM BNATMHE Ha Tpacce
TPYGOnpoBORA ;
£, = OTMOTKA HAUANA TPACOM TPY6ORpPOBOAA, (= ;({-—ﬁl;efﬁ
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Paccunranuuil auameTp NMPOBEPANT MO AOMYCTUMOMY Nepenany

JaBIEHURA

al

anm

< ah (43)

rae A/?, - pacnojarsaeMul nepenan nasreHuA;

Agn ” = lepenan naBiaeHHA B TPySonpopojle nMaMeTpoM O/M .

6.3, VHAPABNKUSCKY CITHMANbHHE YCAOBKA B  petsedHOM Tpy-
donpopoge ompenenswT rpadoaHaIKTHUSCKHIM MeTOonoM.

s 370ro CTPOAT rpadnueckyr SaBHCUMOCTDL B koopaMHarTax: 00—
mUA nepenag nameﬂuﬂA%‘“ -~ pacxogn HedTn 0,, opu 3808HHOM
ra30BpoOM (QaxTope, CpefiHeM NABNEHMK Nepexauxn ¥ U3uyeckux caoft-
crBax ¢a3 {(puc.9).

MunpaBAnuecKy ONTHMANBHHE YCJCBMA DKCIAYy&TallMK COOTBETCT-
BYDT YUSCTKY Ab , Pne Touka A - pexMM paloTH TPYSONpPOBORA
IPK MUHKUMENBHOM Nepenane RKAaBICHKA é’gév  ouka 3~ pexu pado-
TH TpyConp:poj8 NPU MUHAMINBHLHX YHEAbHHX 3ATpaTaX JHEepruu Ha
nepexauxy eAMHMIN KOoJHuecTsa HedTH Azg = é‘gﬁ . AXA onpere-
NEeHUA TOUKM A M3 HAyana KOODPAKHAT MNPOBONAT ”Racareﬂbuym K Kpu-
O ofmero nepenana DAaBAEHHR A %— 7{ ( 0,., /

Yenorue ONTHMANBHOCTH SAA 38Q8HHOIC pacxons Hejrru nHMeerT
BUL:

g
< <
24, £ ah < 2L, (44)

L7

4
rac A %M - nepenan N&BNEHUR] B TOYKe g .
6.4. HanGonee mupox® nuanasoH UaMeHeHHA nmponycxHO# cnocol-

HOCTH TPySOTpoBOAa N0 HePTH o0ecnequBaeTCH NPH YCIO AWK

8k >0k, (45)

meA,Q - Tepenas NAaBIeHHA NpM HyJeBOoM pacxone HejrTH.
Eem AA <A K (pre.I0), TO HONXHO BHIOMHATLCH YCHOBHE!

i (‘ngm,r, (46)



z

Puc. 9. Onpensxenue onruMaxbHux ycrobuit
sxcenayaramMy "peavednoro™ epydompososi
(@c cansl [P' = Coust ]

Y 4
4 ¢

4;0),

I

Omin & mox Qs

Puc. 10. OnpenensHme nyanasons wameHemus

npomnmycrrof cnocolHocTn TpyConporonsa

(s, I = const }
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rne Oﬁw 7 ‘?mmr - MKHMMAAbLHAR M MAKCHMAIbHAA MPOMYCKHAA CNO-
COGHOCTL Tpylbonposoga Ne HegTH NpM 3aRaHHOM Tepenane naBaeHus.
6.5. HauGoabrmue no peauuvHe NyALCAUMKM NaBNEHMA MMEDT MeC-

TO B 0OJACTH:

(47)
U> 451/ 30

6.6. HauGonbune no BenuunHe NyAbCALUUM pacxoja HepTH mdenT
MeCcTO B ofnacTu:

g6 < 5 <Qf4

48
by < Upp (48)

KpurHueckyw ckxopoctb onpenensoT no fopumyne (mpu L > 0):

- -9"74! /+L o P p’
Z/Ifo Z/f-‘-/_g{/ /4‘?7”//_i 75 / P" /.- /'7’/(.") (49)

rne ( - PeOMEeTPHUECKUR YKIOH,

o 2-Za
/ (0)

Zf’ Z, = OTMETKA Hauana M KOHLS uacTKa, M;

/ = RJanHA yuacTka, M.

€.7. beanyabcaumoHHHA pexuM IKCIUIyaTalUMM TPyOONpOBOIOB MO-

XeT OhTb ROCTHIHYT

U3MEeHeHneM RABJEHHA B TpyOunposoAe,
VBEIHMUEHHCM 3arpy3ku TpyOonpopoaa no Hedru M rasy;
oTheJseHMEeM dacTk rasa B cenapaTtope,
NOMOMHKRTENAbHOR 0aKauyxof raaa.

6.8. MireHcnpHan Xoppoaus HAGADREETCA NPK U [/ xp

6.9. OnTumanbHHe YCAOBAR SKCIIYATAUMM TPYOGONMPOBOAHHX KOM-

MYHMKAIMK MOXHO O6ecfleukTbh Ha CTaNUM NMPOEKTHPOBBHUA M CTPOATENb-

CTBA NyTEM
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craaxpsaHma npodung rpaccu rpy6bonpoBORCB, T.8., YMeMblle-
HUA CyMMapHO#l BHCOTH BOCXORsMX M HUCXOAAmMX yqacrxop (puc.lI);

BHOpa COOTBOTCTBYDWENrO CpefHero JABACHHA MepexKauxu
(puc.12):

MPOXAAGKH ABYX WAM Gonee TpPpyCONpoBOROB OMHOMO MAK PA3IUY-
HHx anametrpos (puc.l3). Cpoxu crpourexncTsa napaniedpHuX HHTOK
TpySonpoBoNiOB MOPYT ONTL DACTAHYTH BO BpeMeHM B SABUCHMOCTH 0%
TeMna Mpupoctra pofuun Hedr M ee 0OBOSHEHHOCTH

NPOKAGAXKK TpySonposoga NepeMeHHOI0 AvaMerTpa.

P,
E Puc, [I. Usueneune rMapaBs-
y - anyecxoll XaparTepuCTHRH
e? rpyfonposona nyreM Crasxu-
2 B BaHMH Npoduas TpaccH
A " e ————————
G
Fi
J/Qw" %

Puc. I2. Hamenenue ruppan-
AMYeCKOR XapaxKTepucTRXH
TPYCONPOBOAA MYTeM KHIME-
HeHUS CPefHero Nasiaenus

%8 (decomt, [ - cnst)




3%

Puc. 13. BuSop mxamerpa rpydornposoga
HS ABYX HHTOK: @"“: 248 (o -'C'Wty



[IPWICKEHHME

Kparxan xapaxrepucrixa npodmas rpace
NNPONETraHRA TPYOGONPOBONOB M OCHOBHHE

oMy TH AR DMALDABARYECKONC pacyera

XapaxrepHsue npoduau Tpacc npojseradMs TpyGonpoBOSOB nNpMBene-—
HH He puc.l4,

Puc.l4a. Ilpodmap TpucCH OTHOCHTOABHO IOPNSOHTANBHEM
(AL = 0), OCamit nepenan napreHusA A% onpeneafeTCs noTepA-
MM HA NMPEORONEHNEe CONPOTHBASHNA TPEMUNX IBUKGHNUS CMECK Aé’.
X paccunTHBaerca nmo gopuyxam(18-24),n.n.4.1-4.4. i

Pue.146. Mpoduns Tpacch ® OCHOBHOM TOPDHSOHTAXbHEA € HAXK-
wues Ha anuwie BC = {, riogbessioro yuatTxa ¢ mperumeHmes
Az 9 Z‘_ -2, - OGunit nepenan NABASHNA ONMPEREAMOTCA SHAYEGHMEM
A;@ Ha ofmeft nanHe /. la,g Ha yuacrxe BC nmol[,:

4
AL =afl +al 81)
@ & P (
AK - onpepexsercs no opuyze (18), a
4y
A,gg--éz,?’gw/y (52)

p - MNAOTHOCTL CMOCHK !
oV

ow s 7-Olng)P* s, (63)
rae A yp = WOTNHHOE FasocOAEPRAHN® HA YuscTKe nofvesa. Ompese-
AASTCA NO QOpMyXas LZA POPHIOHTAALHO PACNOROXEHHMX TPySompoBo-
zos n.4.3.

Puc.l4c. lipoduas Tpeccw ropuaonTazsHull ¢ HaAMuUMeM BOCXOAA-
mero yuacTRu JARHOM é: (orpesox BC) ux yuacrxa cnycxa gameiof
{y(orpesox JE). lpestasetine AZ-AZ,,;-AZ‘,,
OGmxR nepenan ReBAGHMA ONPEAEAASTCK PABEHCTHOM °

ARy = 8 [7+¢ 4] (54)



1l

c
Puc. [4. OcHomHue BXAH MpoPMia Tpac
PORAAAKU TPYOONMPOBOROR
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A'grp - onpeneanerca no dopmyze (I8) n.4.l.

/{'} - I0MAaLb, JSAKMOYEHHAN MeXNy AMHUeH npodmuias TPacCH M o=
PU3BOHTANbHOR suHuefl, npoBeneHHOR M3 HayaAbHOR TOYKM TPACCH TPY-
donpopofa, ONpENENAeTCR € YUGTOM BEDPTHKAABHOIO H TOPUIOHTANbLHO-

Mo MacmTatoB M3 COXpameHHoOro Npoduas TPACCH NMpoJAeraHus Tpyoonpo.
pona. Hosddsamenr C, onpenexmerca no SMNUPHUSCROR 38BUCHMOCTH:

-7,
6;-0+ 5}-6’3 # (55)

rie a = 7,9'107%; = ~7,9°1079; ¢=2,0; &= 15,0.

Puc.14 0 . Tpacca Ha BCefl piuHe MpeAcTasAfeT NOSLEMHHR

y4acrox ¢ poapumenuen A 7 OdGauit nepenay ZABEGHUA ONDPARERROT-
CN PABOHCTBOM:

APJ- Apt+A @-Ae‘t +(AZPG,/’y (56)

Puc.14 € . [lpodsrs Tpaccu OTHOCHMTEABHO OPH3OHTARBMHA, HA
yuacr«e BC mauxoft 5‘ IOHWXEeHNE OT Z,, o Zx , & Ha yuacrxe Cl

JAAnHO R ( 5 NOLBEM OT Z, o 2 g O6uuit nepenan gasaeHus onpenexf-
eren pasescTeoMm (3C):

A@Hﬂﬁgﬁ(ﬁaﬁ/ (57)

Puc.I4 f . HauGoxee oGuuR w xapaxrepsufl mpodmas Tpacew o
HANHUMEM T[OMHEMOB, CIYCKOB,
OB,

NPOBAROB ¥ TOPUIOHTARBHNX YYACT~

OGaui nepenasn gasxeHus anpap.umcu PABEHCTBOK :
A% -Aﬂ [7+ ‘_,fk/ (68)

Puc.14 /. Mpodsiay Tpaccu TpySonpoBORA B LEXOM OTHOCHTOALHO
ropuaosiraasHuit, Ha ywacrxe BC pmwvon Z& MMEOTCA HMCXOD M it

YUACTOX C NOHMEEHNEM OF Z, no 2 2704, B sroM cayuae oSaui ne-
penan AAaBReHHS A % Ha ydacrxax AB u Cl cooTpercrsento ¢ mimHa~

wi L, (, OTPEneAReTCA NOTEPMMN HA MPAOROAGHHE COTPOTHERNEHUA
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TPEHHA NBAXEHNA CMECH Ap

%

MPEORONEHHE COMPOTHBACHHH 'rﬁmm npuxeHns cueckA S sa BuueroM

Ten
PPaBUTAIMOHKNX NOTEpPb d%- AZP“M . Bupaxetne mns d/pad' MOX~

HO NMNEencTaBsUTb B sKne.
2f =4 %9; (A,%?-—‘a P, ) (59)

Puc.14 7 . Tpacca Ha BCeR LIMHB8 NMPENCTABIAET HHUCXOL KA

1 Ha yqacTke ChNyCka NoTepadw Ha

yuacrox ¢ noxmwesuex or 2, w o Z, , pased A, . B atom
cayvae ofmue noTepH MOXHO NpPEACTABUTL B BHAE !

(8 /g,/” -A%-A%m | (60)
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