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BBEINXEHHNE

B BacToAmee BpeMs B Kadecr Beé WCTOYHMKA OOXGDHOTO B TEXHOJIO-—
THYECKOT0 BOXOCHACKEHHA WAXT WCIONb3yDT paltoHHHe B TOPONCKEE BOXO-
NDOBORH .

Ho nedHIMT OATHEBO! BOMH BO MEOIAX yrJenoSHparmex pafioHax
CTPSHH OCYCHOBIMBAET [OHCKEM HOBHX MCTOYHEKOB [OXADHOI'O N TEXHONO-
rEYecKoro BopocaadxeHnd, MOwHHEM pesePBHHM HCTOYHAKOM BONOCHACKGREA
yrOMBHHX npexnpaATAR ABAAOTCA mAXTHHEe BONH. B HacToAmee Bpemd 6o~
jee 85% maxT AMENT JacoBOff NpHTOK BOEH cBHme I00 M. NoeToMy mo—
TpeCHOCTE GONBIMACTBA WAXT B Boje IJIA nejgel noxapoTymeHHd MOXeT
CHTEH YHOBNSTBOpPEHA 38 CYeT COGCTBEHHHX BOZONPHTOKOB. Tak Kaxk maxT-
HHe BOOH TPedyrT OYMCTRH, B NOCNENHES TONH MROT'HEe mMAXTH CTDPOAT
OYMCTHHE COOPYXeHHA. OTO JAGT BOSMOXHOCTH CTABHTH HA IIOBECTKY AHA
BOIDOC © MOCTENEHAOM Nepexone K HOJAOMy odecHedeHHD yI'ONBHHX Hpen-
npuaThi Bogof Ha NpOW3BONCTBEHHHWE HyXOH 38 CYeT mMEXTHHX BOX K HO-
NOXL30BAHEE BTHX BOX IPYPMME OTpAC/AME HADORHOTO Xosa#icTBa.

B xomnnexce mepornpnatait no mporuBomoxapHoi 3ammre mMaXT HOXAD-
HOEe BOXOCHalReHHe 3aHUMAST Benymee MecTo. CpenCcTBaAMA HOXAPOTYMEHRAd,
ACIONBSYIMEMY BONY K3 pasBeTBJGHHON CeTH MAXTHHX BOXKOODOBOXOB,
000pyNOBanH HamdoXee BAXHHE YU M OOBEKTH NON3eMHHX BHPAGOTOR.

Ycnemioe Tymexme noxapa 3aBRCHAT OT JOCTATOYHOIO KOJNYECTBE
BOIH B NOXaDHO-OPOCHTENbHO}! crcTeMe.

B coorsercTerE ¢ § 202 "I[lpaBmr Ge3008CHOCTE B yroXhHNX N
caannesux maxtax" [ I] paspemaerca (mo corjacoBakAn O OpranaME oa-
HETADHOTO HAXN30pA) MCOOAB30BATH INA GOPHOH C HWIED MAXTRYD BOXY
OpH YCAOBHRM €€ OUNCTKE OT MexaHMYeCKEX mpameoefl, ycrpaHeHma Oarrte-
PROJIOTHYeCKOR 3arpA3HeRHOCTE H HeiTpasmaanmu.

[Ilpn TymeHMR S3aTARHOIO noxapa NOOyCKAeTCA HCIOIL3OBAHA® BONH
6e3 GaxTeproXorsdeckofft oTACTRE ¢ odg3arTessHoff npomHBROf R AE3EN-
Pexmme#t smamlt coBMemeRHOr0 HOXAPHO—OPOCHTENBHOTO TPYGOMPOBORA.
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OCo0eHHOCTh TEXROAOPKM mox3eMioll NOOWYH YT/ K BOSMOXHOCTH
BO3HKKHOBEGHAA NOXAPA B FOPHHX BHPACOYKAX BHSHBADT HeOOXOTMMOCTH
decnepedoliaod nmona4® BOHH B MAXTY IAA NUJISHONABIACHHA H TYHMEHWT
noxapoB., [Ag 5TOR Heau CECTemMa NOKapPRO~-OPOCHTEABHOrO BOKOCHACKEREA
JojRHa AMETh XBA HOSABECHMHX HCTOYHEKA BONOCHAGKEHEA T'OPHHX Npen-
npuATEA. B KavecTBe BTOPOrO HCTOYHHKA MOT'YT ONTH MCIOABL3OBABH LAXT-
HHe BOJH.

OnHako OTOYTCTBE® B MDOGKTHHX OPranHsSauifAx HAYYHO OCOCHOBAH—
HHX pexoMesfammi No HOHONbL3OBARAD WAXTHHX BQH AAA TYHMEHES LON36M—
HHX OORAPOB HE N03BOAASY HADPOKO HCNOXBROBATD CECTOMH WaXTROr0 BOXO~
OTJUBA JJi1 HOMAPHOTO BOAOCHACKEHHA.

B cpasE ¢ srEM BO BHAUTL paspadoradi PeXOMEHNAUME HO HCHONB-
30BAHUD MAXTHHX BORK IXAA [10K&DHO—CPOCHTBABROIO BOXOCHROKEHMH.

B PeroMeRaIRAX ApWBeAEHH CXeMd HCHOMLSOBAHKA CRCTEM WMAXTHOI'O
BONODTJMBA IR IORAPHO~-OPOCHTOABEOI0 BOUOCHACREHEA BAXT, CXEMH
OYHCTKM WAXTHHX BORN, FHAPABARYECKEE DRCTETN HOKADHO-OPOCHTEXBHOID
TPyGONPOBOXA, MONADHLX BACOCHMX CTAHINE, DRCYST HIMGHGHHA peXEMA
#X paCoTH B NpoEcce SKONAYATAMN N DACYeTH I'ERPOSXeBaropoB. Boe
NpenACEeHHNE CXeMi HCIOXb30BAHWA WAXTHHUX BOX GOOTBOTCTEYNT TPECO-
BaiiAM [IpaBuA Ge30HacHOCTM B RPYPEX HODMATHBHHX RXOKYMEHTOB.

PexoMennaimn paccuorpess da cexmmax HTC Mmnyraempoma YCCP,
JHonrunpowaxra, Kerunpomaxra, HouVIW x HTC Nluemporunpowsaxra.

PexoMeBIAINN OpenHA3HAYGHH I HHEOHEPHO-TEXHHYEOKEX DaCOTHH-
KOB WAXT, MPOEKTRHX OpraHy3amEi, KOTOpHE MOTYyT HX HCIOAB30B&TH
IPE PEKOBCTPYKIMM K NMPOEKTMDOBAHEM yrAcHoCHBaKMMX NpemnpuATHi.

Pexomennamn paspadoTass KanAWAaTH Texd.Hayk H,C.Xmexs,
I'.B.T'puns, Bk, 0.B.Taspum.
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I. UCIONB30BAME WAXTHHX BOX
KAK WCTOYHMKA BOAOCHABRERMA

B npakTRe NpPOEKTHPOBAHAA ITOXADHC-ODOCHTEABHHX TPYyOONDOBONOB
HCIONB3YDTCA THIOBHE CXeMH BONOCHAOXEHNSA, yIMTHBANMME CHOUAPAKY
HONAYN BONH B NOI3eMHHe BHDPACOTHE M yIOoGCTBO DKCILAYATAIAM BOZONDO-—
BONOB B MAXTAX C DAS/MYHHME I'OPHOTEXHNYECKAMYE YCHOBMAME H CHCTEMAMH
pa3padoTRA NAACTOB yINA.

PanmoHasbHuM DemeHHEeM 38IaU¥ BOINOCHACXEHREA WAXTH ABIAETCA CO-
3panEe obsenmHenHod CeTH NMORAaPHO~NPOCHTENBHHX TDPYyOONpOBONOB, 066~
CHOYMBANMYX [IQHAYY BONH M3 NOBEPXHOCTHOT'O pPeSepByapa OO ONEUHaN b—
HOMY BORONOEAXMIEMY CTEBY B T'OpHHE BHDPAGOTKE ANA OHJIENOKABICHUR
7 0OpbOH G HOXapaMH.

B xauecTBe pesepsa BOIOHONANMEI0 CTABA WCIOALSYDTCR TDYyOOIpo-—
BONH EWAXTHOrO BOXOOMMBA. JUIA NepPeKANMEeHNA BOAOHONANUIEr0 CTABA HA
BONOOTNMBHEY B patioHe OROJOCTBOABHOI'O NBOPA HpefyCMATPHBAETCA Cle-
OEAAbHOE [epeKIDYaNiee yoTpo#cTBO, COCTOANES K3 DANA 3ANODHHX BeH-
rwrelt (sayBEmexr). Ha HpaKTHRe S2NBHRKE DAacHONOREHH HA 3HAYATEIHAOM
ynaneHRE RpyT or npyra. llosTomy cosmapTes HeymoOCTEA IR GHCTDOT'O
R NpaBWIBHOr0 DeperJwYeHMA. Kpome TOr'o, ¥acTo He ODOMIBORUTCH I'AN-
panmmyeokrt pacyer napameTpoB COBMecTHo# padoTH aByx cereft, B pe-
3yAbTATE YEr'0 OpPR NePeRANYEHHE HNPORCXONAT ABADAE B IOXADHO-O0POCH-
Teasiolt certn.

llaxTHHE BOXH MOIYT OHTE ONHAM H3 OCHOBHHX MCTOYHEKOB MON3eM-
HOT'0 BONOCHAOXEHRA, TaKk KAK ROJAIECTBOHHO HPUTORE MaXTHHX BOX GOXB-
MRAHCTBA WAXT YIONBLHHX 0AcCe%HOB CTpAHH YL OBIETBODPADT TpedyemuM
pacxonaM maXTHOI'O BOXOCHAOXEHEA.

Cornacho llpaBuam Gesonachoors [I] makcmmaxshuit pacxom Boms,
reodxonemuit na ycrpoRicTBO BousHoR samecH (pacCIMTHBAETCR AXA BHpA-
GOTKR, sarpemnetHolt mepepAHHOR Kpembn, OANMARELD N0NEPERROI0 cede~
uma 12-I3 W n NpR MAXCHMAILHOR CRODOCTE BeRTHIAMMOHHOR cTpye do-
nee 5 m/c), pamen mpménusmrensao 100 m®/4. Kpoue Toro, nmi memo-
CpeNCTBEHHOrO TYWEHMS NoXApa OpréamitAeTcA pacxox Boad 30 u®/9, Cne-
nosa'rgm,no, oymMmapeuft pacxom BoIH Ha TymeHWEe NORADA JOCTHATAGT
130 m°/4.
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Pacxomi BOmH Ha TEXHOJOTHYECKNe HyXNH B HACTOMIeEe BpeMA Jo-
crurap? I00-I50 M%/9. Takum o0pasoM, DACXONH BONE HE TEXHONOTHYE-
CKHe H NORADHNE HYXNH - BEAMTIHHH ORHOrO NopAuKa. CAeloBATENBHO,
HEOOXONUMHE DAOKONH BOUH AXA nejel NOE36MHOrO BONOCHAGXEHWA WAXT
e npesumapr 150-200 M®/w,

Anayus noiel BOEODPATOKOB OyMECTBYKMWMX ¥ ODOIHO3MDYeMux (o
marepuasam "inrunopomiaxra®) D0SBOJAST IIPOCHEHHTE LHHAMUAKY goc'ra
HpOLIGHTHOR KoM WAXT, AMEDWHX NPETOK BOAM CBHwe I00-200 M°/%
(radn,I.I).

Taémuua I.I1

T NPOI'HO3KPYOMOr'e 1€ PHO,
T'pynou »OXOQPHTOXOB OXH fp ad proza

oo oo oo ool

uaxe, M/q 1975 1980 , 1986 | 1990 {1995 : 2000
Ceuume 100 78,8% 85,8% 90,I% 91,5% o04,3% 96,0%
Cume 200 47,1% 56,9% 65,6% 68,5% 74,6% 76,2%

Takum o0pasod, MAXTHHE BOXH KOMMYEOTBEHHO MOIYT SBAATHCA KO-
TOYHRKOM BOROCHACZeHAR CONLEHHOTBA HAXYT,

KaveoTBo OWMIeRHHX WAXTHHX BOX B COOTBETCTBHH C TpPeCOBAHWAMK
"YkasaHER N0 NpoeKTHPOBAHED 1TPyCONpOBONOB, HpOKARIHBAEMHX B HON-
36MHHX BHDaCOTHAX YIOAbHHX K CHOANEBHX maxt", HONKHO YyINBAETBO-
pATh 0,106 "CaBgraphuX NpABAX [0 COUEpXadMD mAXT yroabHoll x cxad-
1eBol IpOMHIIEHHOCTH" ,

Coraacao TOCT 2874-73 "Homa NETHeBAA" KOAMYECTBO XMMMIECKEX
BemecTB ® Jpyrux npuMmeceldl B nErsesoff Bofe He NOAXHO NpeBUEATH
HOpM, YKa3aHHHX B Tadx.l.2,

liaxTede BamH, XaKk NpPABAIO, N0 KAYSCTBY He yAOBAETBODADT HOpP-
Maum ODMTHEBOH BOLH M 8a%ACTYD He NOIYT OHTR RCNONBR30BAHH (88 cHe-
muambiof 00padoTHE He TOABKO EAA NHTHEBHX, HO N JAA TEXHWTECKEX
uexeit. [losToMy UCHOAL30BARME HEXTHEX BOX 663 HX NpBABADHTEABHOR
OWMOTKE ILAY HYXN [OMADHEO~ODOCRTEXBHOI'0 BOXOCHACXERNA He npexcran-—
NAGTCA BOSMOXEBLM.

MeTONH OYMOTKM WAXTHHX BOH OOYCHAOBAMRBALTCA KX (3EKO-XMMHYE-~
CKEMH B TEeXHOJOIEYECKmMM CBOACTBAMH, & TAKXE KAAMATHIECKHMH yCJOo~
BHAMZ yroXbHHX MeoTopoxueBufi, B orevecrmeHHol m sapydexHol npak-—
THKE DPUNEHANTCA MexauHuecKand (OespeareHTHaA) OYMCTKA MAXTHHX BOX,
JuBIKO-XUMHYEOKAA, XMMUYECKAd (DEAreHTRAas), SNeKTPOXMMRYeCKad X
Apyrae. Hamcomsmee pacupocTpanehre NOAYIRJM CespeareHTHas M peareHT
raa owmcTrr [8].



Tadmana 1.2

:ng Haymenopaume noxasareneit : Hopwa ;ﬁgg;.{‘:m
I. 3anax Bomi npm 20°C ¥ npm HarpeBAHER

#o 60°C, ue doxee 2 deax
2. Ilipnexyo mpa 20°C, Be Goxee 2 "
3. IllsetnocTs, He Gonee 20 rpagyo
4. MyTHoote, He Gonee 1,5 mr/x
5. Cyxof ocrarok 1000 "
6. Xxoprmu (C€7) 350 "
7. Cyaspard (S0, ”) 500 .
8. Hemeso (Fe?*3*) 0,3 "
9, Mapranen (Mn2*) 0,1 "
10, Mens (Gurt) 1,0 "
11, lunx {Zn?t) 5,0 "
12, Ocrarounuft amwmumtt (AL°%) 0,5 "
13. Texoamerodoodar 3,6 "
14, Tpunomdoodar (POy ) 3,5 "
I5. O6mas MeOTROOTH 7 (Mr.sxB)/n
16. BomoposuuR noxasarexs (pH) 6,56-8,5 -
17, Odmee xoamdectBo Gaxrepu#t B I MX BomH,

He Ooxee 100 mT.
18. Komu~-ruTp KrmedHoll naxouxm, He MeHee 300 cu®

COODYXEHNA N0 OYRCTKE MAXTHHX BOL MOIyT PacHOJArarbcA KaR Ha
NOBePXHOOTH, TAK X non sewieff B oneiMaxbio 0CODPYZOBAHHHX KRaMepaex.
BuGop MBCTE BX DACHOJOM@HEA B OCHOBEBOM SQBHCHT OT BeAMMMHH BORO-
npaToOKA, & Takme IUYOHMHH pAcCHONOREHES PIABHOI'O BONOOT/ANBA. OfRAKO
B XaxnoM cjyuae TpedyeTOf IDOBENEHEE TeXHHKO-BKOHOMRYECKOTO0 060CHO~
BAHEA TAKOrO BHOOpA.

TexnoAOr1I6CKA® CX6MH OQUMCTRE EBAXTHHX BON, MONYYHUBUHEe pPacCHpo-
CTpeHEHne HA mMAXTAX, UMEDT HEROTOpHE HOMOCTATKE, I0BTOMYy OHH NIpO-—
ROMXANT COBEPHWEHCTBOBATHCHA. HO yXe CYmecTBYXIMEe TOXHONOTRYOOKHS
CXeMH NOSBOAANT OYMmMATS JDOHE 00heMH WAXTHHX BOX A0 HopM, Tpedye~
MMX NS X MCHONB3OBAHAA B maxTe. MeTOmNH OIHCTKE BHOHpADTCA B 8-
BECHMOCTA OT CBoficTB ncxomHoft maxTHoft Bony ¥ TpedoBanpft, npemBAB-
JAAEeMHX X KAYECTBY ounmeHHolt BomH.
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OnHaxo napameTpH yCTAHOBOR OO OWACTKE WAXTHHX BOJN HE yBAB&HH
C napaMeTpaM# BCErO KOMIJIBKCA BORoCRadxeHdd waxXTH. He paspadoraHH
CXeMH MOmK/INYeHMA oumueHRo#l maxThoff BomH K IIORAPHO-OpPOCHTENEHOH
CeTH, y4YXTHBANMEE TDPECOBAHKA OOXADHOI'0O BOXOCHACKEHHA,

CywecTBywmias CHCTeMA LIAXTHOT'O BOZOOT/MBA TaKXe He MoxeT OHTB
BKINYEHA B eNWHEHH KoMIJeXC BOROCHAOKEHHA MAXTH, TAK KaK HACOCH
WaxTHOTO BOAOOT/MBA DACCYMTAAH HA OOJbUKE NMOKAYH M BHCOKHE HANODH.
Ilia pemeHns 3anad¥ MCNONXL3OBAHWA CHCTEM MAXTHOI'O BONOOTIMBE HeOl-
XONAMO NpOBEJieHHe paCcYeTOB COBMecTHOM padOTH HACOCOB WAXTHOI'O0 BOLO~
OTIEBA B KaYeCTBEe NOKApPHHX K OORADHO~OPOCHTENBHOR CEeTH LaXTH C yue—
poM TpedoBanudt nocienseli K Hanopy m pacxony. OTCyTCTBEE Dac4YsTOoB
COBMeCTHOR padoTH HACOCOB WAXTROI'©O BONOOTAHBE M I10RADHO-ODOCHTENL~
Holf CeTHE 9acTO OPMBONWIO K aBapmAM B ONHOA K3 CHCTeM.

MloaTomy nHeolxonmum pacueT BCell CEOTeMH BOZOCHACXREHEA B KoMIl-—
JeKce, TO €CTh NMOKAPHO—-OPOCHTENbHOH CeTH HWAXTH, CHCTeMH WAXTHOIO
BOXOOTJMBA U OYMCTHHX COCpyxenui.

PanuonasybiHe CXEMH MCHONH3OBAHMWA CACTEM WAXTHOI'O BOXOOTMBA
U GOPBOH C IION3EMHHME [IOXADAMH CBA38HH C (W HKLMOHMDOBAHMEM UAXT-
HOr'0 BOXOOT/MBE M OTMCTHHX coopyxeHmii, Haxawuve 3HAUMTENBHOI'O pPasSHO-
odpas3nAd TEXHONOIAIECKHMX CXeM OYMCTKH WAXTHHX BON M OXeM EAXTHOI'O
BOLOOTJMBA JAET BO3MOXHOCTH [NPOH3BONMTH BHOOD DAlMORANLHOH CXeMi
ACHOOJNB30BAHEA MAXTHHX BOX. BHOOD TAKMX CX@M 3aBACET He TOABKO OT
KayecTBA MCXONHHX WAXTHHX BOj, Tpedorannii norpedurenedl K KavecTBY
ounmensoft BomH ¥ nApaMETPOB OPHHATOH Cxemi MAXTHOrO BOXOOTHMBA, HO
H OT MecTa DacCIONOREHWA OUMHCTRHX CoopyxeHul.

JKciUTyaTAIMA COOpyReHnR Mo OYMCTKe MAXTHHX BOX MORET [IDRHOCHTD
SKOHOMMYECKYD BHI'ONY KAK HENOCPENCTBEHHO CAMPM MaxTaM, Tak K Ha-
panaovy xosaficTsy B nesoM. JKodonHYecKad S(QPEKTHBHOCTH TEM BHIEE,
9eM Goablle CPOK CymeCTBOBAHUA WAXTH, Bpemd oTpaCOTKE 3anacoB yrid
NOMXHO OKTH OQuble, YeM BpeMmA, HROSXOR#MMOE IAA [POERTUPOBAHEA K
CTPORTENbCTBA OYHCTHOrO COOpyReHHdA., Kpome TOr'o, HOCTpPOEHHOE COODY=—
XEHHe K MOMEHTY OTpPaCOTKE 3alacOoB yIMA IOJKHO OKYOMTHCA 3XOHOMMEl
0T DanepxeK OPOUSBONCTBA, CBA3AHHHX C MCHOJb30BAHKEd HA NPOASBONCT~
BEHHHE HYROH owimen:uofl B ode3ppexednoli waxTHo¥ BONH, & TAKKE CHEME~
HeM ymepoa, HAKOCEMOTO HADONHOMY X03AHCTBY [yTEM MpeKpaueHus cOpo~
A HCOMEMEHHHX MAXTHHX BOX B BOJOMH,

E olmeu Bile yCHOBEEM, OOpelefANuuM 3KOROMUIECKYD 3IeXTHBHOCTH
CTPOLTEXBOTBA OTMCTHAIO COOPYXEHEA HA WaXTe, ARIAETCH COOINIEHEE



HepapencTsa [6]

ta’ ; t" + tc + tok ’ (I.I)
e t,3 - BpeMs OTpPAGOTKHE HNPOMHIUIEHHHX 3aNacoB yrad HA maxTe,
Aer;
t,, ~ [PORORATENBHOCTE MPOEKTHPOBAKUA OYMCTHOI'O COODYyXe—
HHA, ST
t¢ — MPOROJXHTEJBHOCTE CTDOKTENLCTBA OUMCTHOI'O COODYXRe-
HWA, JET;

tox - CDOK OHymaeMoCTH KAMUTAJORIOREHE! B CTPOMTENHCTBO
coopyxeHuft no OUMCTKEe WAXTHHX BOX, JeT.

CpoK OKyNAeMOCTH KANUTAXOROKEHHNH B CTPOMTEIBCTBO OIHCTHHX
coopyxennit %,  ompemeasmerca mo GopMyre

t,, =X%/3, (1.2)

rIe X - xanuTanoBNOREeHMA B GTPOMTENHCTBO OYMCTHHX COODYXE-~
Hmit, THC.pYG.;

3 - rozmoso#t arodommueckudl efexT, monyuasMuii HAPONHHM
xo3saflcTBOM OT mpeKpamenus cdépoca 3arpABHEHHHX mMAXT-
HHX BOL H OT 3aMeHH OMTHeBOM BOmH maxThol#t, THC.pyO.
JlatiHe 0 CpoKax NPOEKTHPOBAHEA ¥ CTDOWT&JIBCTBA, NPURATHE NO
COOTBETCTEY UMM CTDOMTENIBHHM HODMAM, & TAKEE CPOKAX OKYIaeMOOTi
ranuTanoBioReHE! B 3aBHCHMOCTE OT [IDOMSBONUTEXBHOCTE OIMCTHOTO
COOpy®eHMA CBeleRH B Tadx.I1.3[6].

Tadmaua 1.3
{IponsBonATENHHOCTH . : a7
olmoraoro COODYXGHHA lIp OO R OAIBHOCTS, :Sgg;’:ogﬁ“ :nggo,
yacosas, . r'onopad, .NPOEKTHPO— .CTPOWTEN b~ .KANNTAJIO- .
3 s wm.y®  sBanmd .cTBa . BIomenuft, |
: : M M ~Jer :
o 200 1,752 0,8 I 7 8,8
201-300 2,628 0,8 1,3 4,6 6,7
301-500 4,38 0,8 1,3 3,6 5,7
Ceume 500 Cpume 4,38 0,9 I,3 3,1 5,3
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IKoHoMMYeokER 9PfeKT OT OUMCTHE WAXTHHX BOX 3 BHDAXAETOR
cymMoit roRoBOf SKOHOMEN OT HOMOJALBOBAHHA OUMEHHOY waxTHol Bomy
Ha MDPOA3BONCTBEHHHE RYMTH K rofoBofl Be/iMUMHH CHUXEHEA yuepda OT
lpexpameRuA odpoca Heowmmennoft maxrtuok nomu [ 6]

3 = Jun *nx. (1.3)
3neckh 3#' = aN [a"’ - (C“ + Ekw)] ’ (I.4)
rne Jux - sHOHOMEISOKEE SBPEKT, noMyIAeMHl HADONHHM Xo3mhicT—

BOM OT NpeKpameHsA cOpoca 3arpASHeHHHX MAXTHHX
BOH, THO.[HO.;
Qe - TOROBO! OOTEM OWMNEHAHX WAXTHHX BOX, THO.M®;
a., -~ JHeABRAA BENMUMHA CHMNEHHA HAPORHOXO3ARCTBEHRHOrO
ymepda or ngexpameﬂuﬁ 06poca BAIPASHEHHHX CTOYHHX
BOX, pyO./M" (onpenexena XapbKOBOKEM OTAGJOM BORHOT'O
xosatiorsa BRMUBANTEQ o ywacTuem HepmiiVU u cocras~
ZAeT B OpeXHeM XAA oTpacu® 0,075 pyd./x®);
Co - CodscTORMOOTS OWMOTHN I M® waxvHol BomM, D¥O.;
E - nopvaTuprMR Rosfibuuuent SGPEKTHBHOOTH KEMATANOBRXO-
xeuxkt corxacno [ 7] npmarmaeros 0615‘
K,y - YHeNBHNe KanutaoBXoxenmr 8a I w° roxoBod mpowsBOXu-
TEALHOOTE OYMOTHOI'O OOODYXOHWA, [¥O.
SxonoMuvecKuft addex?, noxywaemuit maxrol OT MCIOABLIOBAHRA OWE-
uedHol waxTHO!t BOgH BMEOTO BOXM BNTREBOrO0 KAveOTBR, ONPOHEAASTOR
no Qopmyae

Juen = Quen [U - (Cou *EKOU”t 3 . (1.5)

rie Jucn - sKOHOMNTOoKHN SfpexT, noAyTaemult NpeRNpRATHEM 0T

NOTPeGXeRRS BIAMBH MMTHEBOR BOXH OYMEIOHHON mAXTHOR,
THOWRYCG. }

Quen - rononol odnew wonoxssyeuol owmmennoM BON B3aMeR
miraenoll, THo.u%}

U - uena I u® nueaemolt mom, pyo.;

J, - ronosol srouomnveokNk sdipext wm yuepd OT peamusa~
LN WJH SAXOPOHOHUA UPORYKTOEB, NOJYVAGMMX NpH OWHCTKE
MAXTHHX BOX.
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OnramansHHE BApDEAHT OKOHYATONBHOI'O NMPOOKTHOI'O DENCHES onpene-
JIAGTCA Ny TeM TEXHHKO~JKOHOMMYSOKOI'0 COMOCTABJIGHRA pAS/MYHHX Bapnah-
TOB [pPH YCJOBMA papHoueHHoro sdifexra OMmMOTRM BOmH NpH opuHax opoi
NpOKUSBORUTANBHOO™ COOpYReHuk,

BuGop MeoTAa DACIOIOREHRA OYMOTHHX COOpPYXeHH# B OCHOBHOM BABRE-
OMT OT BOJWYMHH BOJOIDHTORA, & TAKX® I'AYCHHH DAOMONOREHMS IMIABHOTO
BOnOOT/MBA. [I0 Mepe CHERGHRA BOAONDMTOXA B yBeMMUeHBA IMyOHHH pas-
padoTRE [LTACTOB CTOMMOCTH OTHAUXR BOmH OHOTpO Bospacraer. Coopyre-—
HRA NI OYMOTRE WAXTHHX BOX O UesBD HX AaxbHelmero iiciloAb3O0BAHMA
ILNA MHASNONABAGHEA ¥ MORBPOTYUWEHMT MORHO DACHOAATATS HENOCPSROTBEH~
HO B DaxTe, 6CH® BOZONDHTOX He HAMHOTD NpeBHmMAET WIK DABeH 0dbeMmy
BOIH, HEOOXOMMMOMY IR KoMnseKOHOro ofecHHIMBAREA. B BOROTOPHX
Oy 98X MOJHOOTHRD HCKIANYAETCA HOOOXOLMMOCTS NOoRbEMA BOZH HA RHeB-
HYD 1OBBPXHOOTH, TeM GoJXee, YTO B NMEDCHOKTERS HA MHOIEX maxXTaX
CTpaHN HaMeuaeTCH pa3padOTKA [NACTOB, PACHONCXEHHHX HA IaydmHe
800-I200 M, Hombem maXTHHX BOX HA HOBEPXHOCTH C TAKKX IAyOEN npR
BpRonpurokax 50-70 M3/4 Heuenecoolpasel 10 DKOHOMMYBORAM ODOGpARE~
Huam [ 8 ], Omsaxo BHOOD CXeMH OYHCTKH HAXTHHX BoN IOMROH OGOCHOBH-
BaTECA CTPOIMM BKOHOMMYECKMM KDHTEDHEM.

B KaveCTBS KPHTEDHA HCIIONb3yeM Pa3HOCTh SKoHoMEHeckEx ofifex-
TOB OT OYMCTKH WAXTHHX BOX HA HOBEPXHOOTHHX K HONBEMHHX OYHOTHHX
COOPYREHRAX

Inos = Inod =( Iy + Jucn)npg = (Fux * Juen * Jrochos=
= (@~ Quall(Cot =~ Co) +E(Ks ~Kpy) = Inoe,  (1.6)

rne Q - nparox wexrthof BomH, M}
Ch, - cebecrommoors owrorHm I u° maxrHoft Bomd Monsemsof
ouncraoft yoranosxoft;
K,. - ymensuus xanmrarontoxsnms na I M romosoft nponanomt-
TEABHOOTH MONSEMHOTO OIAOTHAT'O COOPYXOHHA;
xoe ~ vonomumrenshuf sfPeRT 0T dKOHOMHR BAEKTPOIHEPIAR
BOROOTIMBHHME yoTaHoBKaM B pyd. [9]:

0,00273
= i nene B Quen,
rne ¢ -~ oroumocts I KBT/‘{ BNEeKTPOIRENIRY §

N\ Rags N Nle = KoMloJla COOTBETCTREHHO HACOCA, NBHPATANT, AEPSRATA,
cetn;
H- - reomesmteckult nanop, M,



-I2 -

Ecym pasnocTh sKoHoMAYecKoro sppexra (I.6) Gombme Hywd, To
dolee SROHOMHYRA MMOBEPXHOCTHAA CXEeM& OYACTKH WAXTHHX BOX.
Cnemosarenpio, u3 (I.6) mocie npeodpas3oBaHUA MOJydaeM

—é%n > 1+A£-Hr’ (1.8)
tie A =[(Cp —Co)+ E(Kn —KaJJ ;
- .gq. 000273
B=c-11 Dha P U

Kpurepuii Bucopa (I.8) roBOPAT 0 TOM, 4YTO HOULEPXHOCTHAA OTUCT-
Ka waxTHol BomH OymeT Oojsee BSKOHOMHYHA, €CHM OTHOWNEHW® BOIOIDATO~
Ka maxTH K o0beMy HONoAb3yeMol BOXH HPEBHMAST BHpameHUe npasolt
YACTHE RepaBeHcTBa. [lpaBaf wacTh Bo3pacraeT ¢ TAYOHMHOR pacioaoxe—
HAA OYMCTHHX COOpyXeHa¥ ¥ yOHBAeT 0T BeJM4MH CoXee BHCOKHX cede-—
CTOHMOCTE OYMCTKH BOJH ¥ YISABHHX KenuTanoBaoxenu#d Ha cTpoMTENB-
CTBO OYHCTHHX COOPYHERH# B IONSEMHHX yCHOBAAX, & TAKKEe 38BUCHT
OT BeJWIMHH HopMaT#BROrO Kosfpuuuesra 30PEXKTUBHOCTE HANKTANOBJ]O-
®2unfl oTpacxE, cTouMocTH I KBT/Y 8ieKTpodHepTHM M Koo{MIMeHTOB
Mojie3AOr0 mekCTBUA Y3A0B BOLOOTANBHOR yOTAHOBKH.

JlaruHe 0 ceGecTomMOCTH OYMOTKM I M3 BONH ¥ yHENBHHX KANUTANB-
HHX 3aTparax Ha I M3 romoBofi NPOM3IBONHTENLHOCTH DABIMIHHX OTHCT—
HHX yCTa#OBOK B 34BHCAMOCTE OT NponaBomMTexshocTH [5,8]cmenmenn
B radn.l.4.

TaxkaMm odpasoMm, JJIA BHOOPA MECTa DACHOJOREHAA OUYMCTHHX COOpY-
EcBEll HEOOXONMMH CAGHYYIME HCXQNHHE JAHHHE: BeJWTMHA BOIONDUTOKA,
o0beM ucrnonb3yemofi ouummenHolt BOmH, BHCOT& BONONOABEMA, CTOMMOOTD
I xBr.¥ onexrposueprau, KosdPum@EeATH nosiesHoro NERCTRHA BOXOOT/MB-
Hol YCTBHOBKE, CeCeCTOMMOCTE OYHMCTKM I M® BONH M yAeabHHe Kamn-—
TANBHHE SaTpPATH OAA [IOBEPXHOCTHOI'O M IION3EMHOIO BADRAHTOB, BHM-
cnaorca xospfuimments A n B mepamencrma (I.8) m npopepreTcA
BHIIONHEARE KPETEDUA BHOOpA, T.e. HeparencTsa (I.8). Ecim HepaBen-
CTBO BHOOJIHAETCH, BUOMPAETCA NMOBEPXHOCTHAA CXeMA OYMCTKH, €CIH
H8 BHNONAAETCH, TO OoNEe SKOHOMAUYHHM GylneT Nons3emHH# BapuaHT.

llpaMep BHGOpA MecTa DACNOJIOXEHHA OYNCTROI'O COOPYMERUA IAH
B nperoxenun I.
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‘Hpoem'lpyn- lIpog3Bo~: :OcTarowaoe ;! Cedec-romr

‘Yneme Kalm-

% Cxema owwcrmalt i Baccefls, :mAf OpreHw-:JETeXh- CONEDRAHNE:OWMCTKE I M3 TANBENE 3TLA-
on; JCTRHOBRKE . maxrTa .3amEa ;HOCTH, [B3PECH, .BOTH, xol /M8 ‘mh ma I ro-
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. Cxewn aeﬁrpanum X omenxeft  HKpacmoxyw- 300 Io - 0,16
OYMCTHKY KHCIHX IMIXTHHX % I53 cxas mpoexRT- ’
BOX *LIos- gad KOATODA

deccan TEENDOME
el i
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2. CXBMH VWEIOXESOBAEW NAXTHHX BOJ
C MPAMEHEHRM OBICTHHX COOPYXEHIH

Bce Bo3MOXHHE CMGMH HOHNONB3OBAHEA MAXTHHX BOI I TYWEHHA
[HONSEeMHHX HONAPOB MOEHO DR3JIeXHTH Ha XBe PDPYNMH: C OWMCTKON maxT-
HHX BOQE H (€3 OUHOTKE, CXemi O ORMOTHOM MOTYT NPUMERATHCH Kak B
aBapufiiof odoTaHOBKe NDW TymeBNH MOXApA, TAK ¥ NPH HopMasbHOll pa-
dore mwaxTH NAA TeXHoNOoTHYecHEX mexe#. Cxemu ¢ oyucTXo#t nessTcA
HA OYROTKY HeATpANBHHX R KHCHMWX Boj, (Oumorxa He#TpaNbHHX BON MOXET
NpoRSBONATLOA KAK HA NOBONXHOOTH, TAK K B NOA36MHHX yoJoBMAX. Cxe-
Mu (88 OWMOTKE NPEMEHANTOA TOABKO B ABapaiinod CHTYAUHH NIDHE OTKIO~
YeHEE SAGKTPOPHSPTEN B LAXTe ¥ OCTAHOBKE OIMOTHHX yorpo#ors. Ilpm
9TOM HAXTHAR BORA NONAETCR B3 BONOOOODHAKA NP HOMOHY IHIPOsAeBa-
T0pa,

2.1. Cxema uONOABBOBAHHA WAXTHHX LOK
0 owscTKOR HR MOBEDXHOOTH

CxeMa EOHOXB3OBAHMS HAXTRHX BOK O OWHCTKOY HA& NOBOPXHOCTH
noxasasa Ha puo.2,I. Vs maxriaroc BoXocdopHEKA 9 BORA HaCOCAMA
TIABROPO BOXOOTAEBA 0O BOKOOTAMBHOMYy CTABYy 6 NMONAETCA B yODOXHE-
Texb (pesepsRyd eMroors) I, xoropult Xoamen odeonewsts deonepedof-
HAYD padory OWMOTHOR yCTAHOBXK. OYNOTKA WAXTHOR BOEM OT MEXAHHYe-
CKEX ¥ 0aXTep#ONOrNYeCKNX npumeoef N0 CAHATADHHX HODM OOYL@CTREA-
eTCA B OYHCTHOM yoTanOBKe 2, KOTODRs O0BCIEYHBAGT Nozawy BONH B
110XKADHO~ODOCKTEABANS OTRB § KAX IXA TEXHOJNOTHYeOKHX uehel, Tax
¥ OAA NOXADHOTO0 BOAOCHACESREA,.

laxT8as BOK@ K3 OYHMOTHOR YOTRHOBKR NONOARAET 3&8Nn&80 BONH NO-
KADHOTO BOXOeMA 3, odeclnewuPAA ONHOBRDPEMEHRYD HONAYY BOXH Ha TeX-
HOJIOTRYECKHE HYENH.

YcTanOBKE N0 ORMUOTHE MAXPHMX BOX HOMXHH MDOEKTHPOBATROA O Ta-
KHM pPacyeToM, YTOCH NOXHOOTHD OYRL@ATH BeCh NPHTOK MAXTHHX BOXK
C LeXED IpeXOTBDELeRHA SaTpASHeHNA Bogoemop {4]. Iipr sroM mpous-
BOIRTENBAOCTD OYHCTHOR yOTAHOBKE B OX6Me HCMONL30BAHEA LOMRMHA ode-
CIeYMBaYh HONOBHHY PACXOAA BOXH RA HORAPOTYMEHHE A DACXOR HA TeX-
AONOIAYEORHE HYXIH.

B cxeme HmpenycMAaTPEBAOTCA HepeXQR B EpapHRHEX CHTYALMAX Ha
cxeMy 0es OWMCTHE, KoropHit ocymecTRAReTOR npy nomoum 3aupuwex II.
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Prc.2.1. Cxewa RCOONE30BAHRA mAXTHOR Bomy o omorROR
Ha NMOBEPXHOCTH:
I - yopenunrens; 2 ~ yeranoska mo omcrre
wexraofl Bom; 3 ~ nomapuut Bomoem; 4 ~ xrere-
poft crBon; © ~ moxapho-opocmrexbhuit crap;
6 - BOROOTMMBHHI cTAB; 7 - BosmymHnfl pa3pu® ;
8 ~ ranpoanenarop; 9 ~ maxTHufl BOJOCCODHEK;
10 - HomapHO-OPOCATENBHAA CeTh; 11 - SANBIRKE
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Iipn ¥cnosb3OBaHEM WAXTHHX BOX C O4YMCTKOf HA HOBEpPXHOCTH
MOTYT OHTH DEKOMEHJOBAHH CASHYNUHe TPH CXEeMH OUMCTKH.

MleppaA cxXema OMMCTKY WAXTHHX BOR B npymax-orcrofiupkax ¢ dmwmbr-
pOBaHieM Ha CRopHX (uaBTpax npepHassadeHa I OYHOTKR maxTHOM
BOIH C© UEJABD ACNOAH3OBAHNA B NPOUSBOXCTBEHHOM BOLOCHAGMEHHM MAXTH
7 cépoca u3cuTKA oummesHof monw B repporpadmdeckym oerk. JocTouR—
OTBOM 9TOH CxeMd OYHCTKH SBJASETCA T0, YTO oluee COXEpRAHEe B3Be-
DeHHHX BemecTB B umcxoxaoli Bone Re orpanmameaercs [6], a comepma-
HE® B3BeWEHHLX BElecTB B OYAuMGHHOR Bojme He npeswmaer I0 mr/m,
GaKTepnONOIAYECKAe NOoKA3aTeNH OYMLERHOf BOXH COOTBETOTBYNT Tpedo—
paunaM T'OCT 2874-73 "Boma nrTEeBaA", NPOX3BORRTENBHOOTE OYHCTHHX
coopyxeruit He orpanMdEpaeTCA. CXemMa HPEMEHSETCA ¢ OTKPHTHMM H Ha-
nopsuMy PAIBTpaME, IIpoNece OYMOTKA mAXTHOfl BOmH OCymSCTBATETCA
Nno TexHosormm, A3aoxenHodi B TeXHONOrAYECKAX CXeMAX OYHCTKE maXT-
nux Box [5].

Bropasd cxeMa OTCTaMBAHRA B I'OPHSOHTANBHOM OTCTONHEXe C pea-
reuTHOt odpadorkolt u QPAABTDOPaHNEM HAR CKODHX fmARTpAX NperHasHa-
9eHA NAA OYMCTKA mAaXTHO! BONH O HEALH MCHONB30BAHHA B ODOM3BONCT-
PeHHOM BONOCHAGREHHEH BAXTH R cOpoca B I'ugporpajuvecxym cers [s].
Odmee comepRaHNe@ B3BENEHHNX BemeCTB M COROPXAHME TOHRONRMCIEPCHHX
dpaxupit B mcxopAoft maxriolt Bone He orpanHumsaeTcA. Coxepmanne
B3BeMeHHHX BemecTB B BORe, nonaraemofl na ckopue {wiIbTpH, He OoXee
50 Mr/n, B OuMmEHHOR Boxeé ComepXaHre P3PEWEHHHX BEWECTB HO NPEBH~
maer 10 Mr/x. BakTepMoOrHYecKyue NOKA3ATENM OWMMEHHO# BOEM COOT-
BeTCTEYOT TpedoBannaM I'OCT 2874~73 "Bora nurhenas”. PexomeHnyemas
NpOM3BONATENEROCT OYHCTENX coopyxenufl — me memee 300 M>/4. Cxema
OYMOTKE maxXTHOH BONH MORST OPHMEHATHOA P ABYX PEDMAHTEX: G OTKPH—
THMN ¥ HANODHHMH (feUThTpEMN.

Tpersa cxeMa omCTXE maxTHOR BONH C OTCTARBAHNGM B HAKIORHHX
orcrofinnKax, usaoxensan » mureparype [ 5], npensasznavena ana owHCTKE
N MCNOABSOBAHAA BONH B HPOA3BOACTPEHEROM BOXOCRACKEHNH MAXTH B
cdpoca B THIPOTPAEYECKYD cers. OOmee ComepRanse pIBEmeHAHX BemecTB
P EcxonHoll Boje He OrpalNYHBAETCH, CORCPRANNE SACTRI] P'HADABINIAS-
cxof xpynmHocTso Menee 0,2 wmm/c ~ se Gowee 50 sr/x. Coxepmanme
BINeMeRHHX BEmOCTB B oWmennol Boxe me npesswmer 10 ar/x. Faxre-
PEOEOTNYECCKHO NOKR3aTYeAR OYmmesnof BGEN COOTBETCTRYDY TpeGopapnmm
TOCT 2874-73 "Bopa nurnesan”. Pexomenxyeman SpOEFBOANTENBNOCTS
OMRCTHHX COOpyRenEf — me Gomee 300 »®/%.
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2.2. Cxema BCIONB30BaRMA WAXTRHEX BOX
O OWMOTKOR B MON3EMHHX YCAOBHAX

CxeMa MOMONB30BABEAR WAXTAHX BOX ¢ OWACTKOR B Mom3emMiHX yCIO-
BHAX NIOKA3aHA HB pHC.2.2. I3 maxTHOro BonOCOOpAR¥KA 7 BOZA Chelf-
albHHEM HACOCOM NOIAETCA HA OMMCTHYD YCTaHOBKY 8, Koropaf odmuaer
MaXTHYY BOXY OT MEXAHWYECKHX M OAKTEPHONOTMIECKHX npumecel mo
CAHATADHHX HOpM. IIpOMSBOIMTENBHOCTE OYKCTHO! yCTAHOBKM JOJKHA 00e-
CHeYHBATH IIONOBMHY pPACYeTHOr0 pacxois BOJH Ha TYmeHHe NOX3EMHOI'0
noxapa, HO He JomkRa OHTH MeHes 40 m3/q, Ounmensas Boga nocrynaer
B peaepByap owmyeHno#t BoaN 9, orxyuna Racocamu Iokapholt nopsemdoit
HacocHoff CTAHIMK NONAETCH B IOXKAPHO-OPOCHTENBRYD ceTh 10, OdweM
pesepeyapa odumenHoll BONH EOJNMeH onpenedATHCA M3 pacyera Honavd
BONH Ha NORApOTYLSHMe B TedeHue 3 4, HpoMSBORATENBLHOOTH RACOCOB
nonsemuoll nowapHofi HACOCHOH CTAROUE JNODXHA o0eCnednBaTh pacyeThHM
pacxol BONH Ha TymeHHe NoxXapa M TeXHQIOrAIecKue RYRIH,.

Cxema OYHMCTHM MAXTHREX BOX B NOE3IEMHHWX YOXOBMAX paspadorTauna
n/o "Pocrosyroxs" u peroMenfoBaHa Mmmyraempomom CCCP mat BHempe-
HAA HA BO6X MAXTAX.

Cxema OMHOTKE waXxTHOll BOUH B NOX3eMHHX YCAOBWAX OCHOBAHR Ha
OTCTGHBBHEK B I6PBHYHOM OTCTOHHMKE M (UALTPOBAHMX HA HAOODHHX
QUWIBTpPAX YACTH WAXTHOTO NDHTOKE B o0beMe, HeOOXOZMMOM LA BCNOLb~
30BaHEA B NOZ3eMHOM BOXOCHACKeRHM MLaXTH. Odmee conepRanue B3BOmeER-
HHX BemecTB B kcxogsoff Bome - He dodee 50 mr/x. ComepmasNe BSBO-
meHHHX BemMecTB B owumenfod Bome He npesnmaet IO mr/x. Barvepuoso-
THYECKUE HOKa3aTe ¥ owinedHof BOXM GOOTBETOTBYDT TPeCORRRWAM
T'OCT 2874~73 "Boma nuThenan”, Pexomexuyemas RpPOH3BOUNNTONBHOOTH
yeranoeke - He GoXee 40 u?/%. Oxmaxo ma maxrax Myesevcmoxas”

n/o "JoBenkyrous", m/y "ByroBcroe” /o "lakecryroms® BpOMBBOIM-
TeZBHOCTH NON3EMHHEX yoraHoBoX (mpu I2-I3 QerLbTpax KpONSBONMTENE~
socTso 5,6 MP/4 xaxmuit) mocrEraer oroxo 70 MS/w.

CxemMa DEKOMEHEYETOs X NpDEMEHeHND Ha ReloTHyMMMX EAXTAX, HC-
NETHBANGMX KeduimMT nUTheBOdk ¥ TeXHMIEOKOR BONH.

TexHoNOrUA OYMCTHM WAXTHHX BOX HM3JOEeRa B JMTeparype [S.IO].

Iaa nopaum oummenHoft maxTHO! BogH B HOXADHO-OPOCHTEXBHYD
CeTh CIYXMT NON3eMHAA IOXapA&S BACOOH@A cTarims. Hamop # pacxom,
Cco3faBaeMie RACOCAMHE B HONADHO-OPOCHTaxbioff ceTH, NONXAH COOTBET-
cTBOBaTh TpeldoBanuam "llpasmn Ge3onau...oTH B yUOABHHX Y OCASANEBHX
maxrax" [I],
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Pro.2.2. CxeMa MONONH30BAHM MAXTHHX BON C OYHCTKOR
B NONSEMEHX YCXOBHAX:
I-nomaphu#t BomoeM; 2-kIeTeBolf cTBOX; 3-mOXADHO-
opocuTeNsHuit oTaB; 4-Bonoormeuuft craB; 5~Bog-
nymsull paspHB; 6-rEmposieBarop; 7-waxTAHM BOXO-
céopaux; 8-ycTaHOEBKA NO OTMCTKe mexThO! BOMH
B DON3eMRHX JCHOBAAX; 9-pe3epEyap oummeHHOf BOMH;
I0-noxapHo-opocrTesrRad ceTh; II-3amBRRKA
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MlpoM8BORATEABHOCTS NORADHHX RACOCOB KONREE OCOOTBETCTBOBATH
PACYETHOMY PACXORY BONH HA NONB3EMADe NORADOTyMeHMe, HO OHTH He
Menbme 80 M°/4. Pacxon BouH Ha TymeHEe NON3EMHOI'O NOXAapA pPACCTH-
THBAETCA ¥8 YOJNOBRA ommoro momapa B maxre [ I].

TWppaprmyeckan cxeMa momapiof nRacocHofi cTaHNER mpexcTaBNBHA
Ha prc.2.3.

OcHOBRHM 3JeMeHTOM Noxapaoff RacocHof orTanimE sBjaseTcA Hacoc 3
O OpHCOGRMHEHHHMM K HeMy IOXBONAMEM 2 M RanopruM 4 Tpydonpoboma-
M#. B Rauase NoXBOXAMEr0 TDPyOONDOBORE YCTAHOBJIEGH NpHeMHHY Kianan I
H BAa HANOPHOM TPYOOIpOBOK® - 3anBAxka 5 m odpaTeuft Kaanar 6, Ha-
mopHiM TpydompoBonoM 4 HAGCOCHAR OTAHIEA OOSHNHAETCA G IOXADHO-
ODOCHTENBHHM TpPySonpoBOoXoM. JiXn KoSTpOAA padoTH noXapsas HacocHas
OTAHIEA OCONYNYETCA BAKYYMMETDOM, YCTAHORAGHHHM HA BXOAHOM NATPYG-
RO HA000A, MAHOMETDOM - HA HAIOPHOM HATPYORe M DACXONOMEDOM.

logsemnan moxApHas HACOOHAA CTABNMA ROXXHA OHTH odecHeYeHAa
pesepBHHEM BNGKTDOIMTAHASM OT rjasHOR NOBePXHOCTHOR NONCTAHIME
(rmmn.

Nomapao-opoortesbaHE TPyGONPOROE 0O CTOPOHH HOKADHO-OPOCK-—
TEABHOr'0 OTaBa m HamopiHRt tpydompoBox momsemuo® poxaproft RacocHoff
OTARIMEN B MEOTE COeNWHEeHMA RKONXKHH OGODYyROBATHCA 3ANOPHHME SALBAX-
xaam. [lepexn nycrom B padory noxsemaof momapsoff HacocHOR cranmam
sanopsan SaUBEXKA HA HOXAPHO-OpOCHTENBHOR MArRCTpAIR XNoMXHA OHTH
saxpura, [Ip® OoTHMDYeHER nopsemtuofl moxapHoft racoorof cramimE E mO-
Jave BOOH B NOXADHO~OPOCRTEABHHR TDyGOOpDOBOX O HOBEPXHOOTE SAXBHR-
Xa Ha HanmopRoM TpydoitpoBoge moxsemuoR momapHofft HacocHOB crasmmEn
JOAXHA SAKDHBATHOA, A HE HOXADHO-OPOCHTEAbAOR MATNOTDANHE - OTRPH-
BaTmo

Paover ® BHOOpP OCHOBHOrO O0OpyXOBARMA monsemuoff moxapdoft Ha-
cocHoff cTAaRIME pWBeReH B pasmens 3,

2.3. Cxema ROHOABSOBAHEA REC/MX MAXTHHX BOX
IR I0oXADHO-OPOCATEALHOr0 BOROCHAGXGRES
maxe

Cxema HCIOAB3OBAHRA RECANX MAXTHHX BOX MOKA3aHA HA DHC.2.4.

O4yHOTXA KHCHHX BAXTHHX BOX OCYyMECTBAASTCHA [0 OXeM8, [peiacxefioR
LowYIW, Roropas Brmaer B cedd HellTpasEsanmmm BON B HONSEMHHX yO-



Prc.2.3. I'mnparmeyecxas cXema moxaphoR macccholl crenmEw:
I-npmemunft rzanan; 2-monmpopamrfl TPyGonpoBOX;
3-nacoc; 4-HanopaHft TpyGOmpOBOX; S-samBERka;
6-o6paThuft KIanaH
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Pro.2.4. CxeMa ECNONESOBARMA KRCJIHX WAXTHHX BOX HA? OOXADHO—
OPOCHTENBHOI'O BOROCHAGKOHRA:

I-ycraBoBRa JNA NPATOTORAEHWA HIBECTKOBOI'O MOJOKA} 2-§OTaHOBKA
00 OIMCTKE HeRTpasmsoBARAOR maXTAON BOEH] 3-NpYX-0OBETAHTAXE]
4-noxaphuf BoxoeM; S-xiereBof cTROX; 6-HOEApHO-opOCHTEABENA
cras; 7-ponoormesull cTas; B8-rpydonpoBON NSBECTEOBOTO MOMOKS;
S9-maxTRER BoXOCOOpHEK; IO-nOMADHO-ODOCHTENBHAR CeTh; 1I-SANPENKE
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JNOBRAX ¢ nanbBefmeR oumoTHOR B o0e3sapAXEBAREEM HE IOBE[XHOCTH.

NsBeCTEOBO® MONOKO TOTOBHTCS B yCcTanoBxe I, OTHyna o TRydo-
npoeofly 8 moorynaeT B maXTAEZ BOXOCOOPHEK © M NePeMEEMBAEGTOR O
waxTHo® BomOH cnerMaNBHHM HAao0COM. HACOOHW IERABROrO BOLOOYANBE Hefl-
TPaJM30BARAYD BOXYy MOXANT IO BOXOOTARBEOMY CTAEY 7 B OYHOTHYD yoTa-
HOBKy 2, I'lé NPOHCXQNHT OYRCTKA EAXTHON BOUH 0T MEXBHHYEOKEX NDH~
MeceR. OcBeTXenuad BOZA NocNe 00e3IBAPANKHBAHNA XWAKYM XXOpPOM ocdpa-—
CHBAeTOA B NPyA-OCBETMHTEXH 3, H8 KOoTOporo moorymnaer B moxapruf
BOOGM 4, a sareM 00 IOXADHO-OCPOONTOXBAOMY OTaRy 6 — B mORApPHO~
opocaTexsay® cers IO,

TIpoHSBOKRTEABAOCTH YOTAHOBKE N0 Hefirpaxusarmms maxTHoll Boms
IOJIKHA DACCYMYHBAPECA HA OYHOTKY BOEr0 maxTHoro mparoxa., HadurTox
ousneRAoR ¥ odessapameHHOR maxTHOR BOEN N® NpyIa- oO0BeTAMTENI 3
HoXxed cOpacHBATHOS B PEEporpaiNvecKyD 007h,

Peryampobahke NonATS OvMmeRHo# Bogu B nomapuult aogoem 4 ocy-
WLEOTBAASTCS 3IGXBUAKAME, HS DORADHOPO BOXOSMA BORA HOCTyNAST HO
goXADROMY OTEEY 6 B IOKADHO-OPOCKTOABEYD cets 10,

CxeMa OYHCTHKA KNOAMX maxrTaux Box [20,24] mpexyomsrpanaer
RefiTDANNSALED BOAN MSBSCTHORHM MOXOXOM B NDEOMHOM XONORNS BACOCOD
TREABEOI'O BOXOOPNEEA.

OcBeTaeBRYD BPOXY (OCKS XXOPHDOBARER HORADY? NOKADEIME BaCOCAMK
B noxapiufl BozoeM WM NONAPHO~OPOCNTOEBRYD COTH,

Mpor ymAenANe NOOMTARAS N OMMT SKCHAYATAINN YOTAHOBKE HNOXTRED-
JMEE BARERHE00TH N 9fifeRTEBACCYD RORTDANNDAUNE, OTNOYRN N 00093A-
paxEBAHRA KHCNHX mAXTEMX 30X | 20). OXAaXO NpE OpPOGXTEPOBAREN k8-
XOrNYHMX yOTAHOBOX CAGXYS? YHPOCTHYS OXON OYNOTKE BONM, T.0. NO—
KAUYHTH OECKONOBKE, & BMOCTO XSMED XAONLS0OpasosanEt X orcrolnmsos
C HAKXOAHHME OREOOKOCTAME, E3IOTOREOHENX N3 MOTANMR, IDEXYCMOTPETH
xeXe300eTonENe OTCTONEMNN, CORMEmENNN® G Xamepoll XAoiheolpasome—
AuA,.

Texsnyeckull npoext raxmx orcrofiamxcs paspadoras JoaemroR
npoextraoll xoaropoll Lunyrxenpoma ¥CCP.

BpemA mpeduBands BOXM B 9TEX OTOTOANNKAX - N6 MBRES 2 Ya00B.
Jan yOKODEHEA MPONECCE OCBETHCARS DO NEOGXOANMO N[EMORATS
ROAI'YAAHTH,

Rxa monoxssoBanmd Helirpaxusosanuol, oummeniol m odessapamen~
Bch maxraol Bojy ARY NPONIBOXCTROBNCSO B NOEAPEOFO BOXOCAAGEONDS
HA NOPEPXHOCTE YCTPREBAOTCS RACOCHAS OTANIEA, XOTOpad OTONpRS?
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K3 npyZa BoLy % momaeT ee B MoRApHHE BomoeM WM B HoxapHHE Tpydo—
OpOBOX, pacnoxomennHft B KieTeBOM CTBOJe, llapaMeTpH RacocHoff cras-—
OME BHOKDADLTCA H3 pAcYeTHOI'0 PACXONA BONH HA TYMEEHe HON3EeMHOT O
noxapa, HO NPOMSBOXMTENBLHOOTHO He Mehee 80 2/ [z]. Tpydonposox,
coenmAAIMEE HACOCHYD CTAHIMD G NORADHHM BOXOEMOM WM TpyGOmpOBO-—
IOM, DACHOJIORGHHHM B KJ6TeBOM CTBOMS, JOoReH OHTH yTellleR, odopy-
ZoBaH samopHoft apMarypoff ¥ ®3MepHTENBHEMA IpréopaMu.

2.4, Cxema RONONE30BAARA WMAXTHHX BOX
© [OpEMEH6HAGM I'HUEPO3JEBATODOB

CxeMa ECIONB3OBRHWMA MAXTHOR BONK © NPMMCHEHHEM I'EIPOSJEBATO ~
poB (puc.2.5) paspadorata BHMMIT B mCHHTaHA B yONOBUAX ONHTHOrO
OOMMrOHA WHCTATYTA, JOCTOHHCTBO 9TOR CXeMH COCTOMT B TOM, HTO
OpH OTHJNYEHAR SJEKTPOSHEPI'ME B MAXTe OTGOD BONH OCYMECTRIAASTCS
THOPOSIEBATOPOM HEIOCPEXCTBOHHO K8 WAXTHROrO BOXOCCODHARA. JTO
HEMEET 00060 BAXHO® SHAUEHME TOr'ZA, KOrjaa HA HOBGPXHOCTE MAXTH
EMEeDTCH OrpeHNYeHHHE 3aracH BONH IJA TYMEeRUA NON3EMROI'0 MOEApa.
HocnenoBanMAMA A pacYeTaM# yCTAHOBAGHO, WTO HONRYA BONH HA Tyme-
gXe ION3EMHOT'0 moxapa Moxer cocrapmars 508, a ocramsaue 50% Bomw
MORHO OTOHpaTh T'ALPOSJECBATOPOM K3 MAXTHOT'O BOXOCGODHAKA.

HenocTaTROM GXeMH ABAAETOA TO, Wr0 Ha TymeHHe [ON3EMHOTO lO-
xapa MCHOJBSYeTCA JACTh Heoummeraof maxTHOR BOZH H Iocse TymeRmR
nomape HeOoOXONEMO NEMATH IDOMHBRY M Ne3RHPeKIMD JmMHEE COBMEmEeHHoro
NOXapHO-OPOCATENBRA0 TPySonpoBona, PadouuM oprafoM cxemd SARIA-
eTCA I'MRPO3JeBaTOp 6 C NPACOOKMAGHHHME K HeMy HamopasM I, BCcacH-
BAMAM 7 W HATHeTATeNBHHM 5 TPydompoBORAMHE.

B oxeme HeOOXONEMO {IpeQyCMATPHBATDH HE MeHES IBYX I'EIpOSIeBa-
ropos (ommu peaepmuuft). Hma XoATpoMA padOTH THAPOSASBATOPOB AEOC-
XORMMO KOIOMH30BATEH MaHOMETDH 4, I DEryJMpOBAHEA NONEYH BOEH -
8anBEXRE 3, 0GBOXRYD TpyOy, oHadxenHy» sansmmxoft 2,

TRIposERATOPH yOTAHABIBBADTCH HENOCPENCTBERHO B RacocHoR
Ramepe C TAKEM pacleToM, UTOCH CHJIA BOBMOXHOCTH BcackBamumit THyGo-
HpOBOX 7 ONYCTRTH B mAXTEMR BOROCOOPHWK.

Buxoznuue napemerpd (pacxom, Hamop) I'EEPOSNEBATODOB AOIRHH
COOTBETOTBOBATH TPEGOBARMAM BODMATHEBHHX XokymerroB [I] ma Tyme-
HEe Hoxsemuoro moxapa (pacdeTHHf pacXoX BogH RA TymeHEe OOXADA
noxed OHTH He Menee 80 M3/y, uamop - He Menee 60 M BO BCEX TOY~
Kax BOXOpascopa MOXAPHO-OPOCHTENBHOT'O TPYGONpOBONA) .
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Puc.2.5, CxeMa mCHOXB30BAAMA MLAXTHHX BOX 083 OYMCTKH
¢ nprMeHEHEeM T'MIpPOSJeBaTOpa:
T-manopunft TpyGonposox; 2,3-8Bal(BEXKHE;
4-ROHTDONBHHE MaHoMeTp; S-MATMCTPAIBEHE TDYC o
fIPOBOX IOXAPHO-OPOCHTENBHO# COTH; 6-TrHIDOaNe-
BaTop; 7 - pcacuBaxamil TPYCONPOBOR;
8-BOROCC OPHHK
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TexposaesaTopt NORHEH HATATHCA BOXO! OT MOBEDXHOCTHOrO HORAD-
HOT'O Bozoema wim noxsemuofft HmomapHo#t HacocHoft crammum, Koropad
odecneunT Tpedyemie IO pacyeTy HAmop H pack Off.

PexuM padoTH I'MIDO3JIeBATODA HNOMXEH COOTBETCTBOBATH MAKCHMATE—
HOMy WIN OJE3KOMYy K HeMy 3HAYEHHND K.ll.JX.

JocTonrHCTBO CXeMH C NDEMEHEHNEeM THIPODJEBATOPOB 38KINYACTCH
B OTCYTCTBEH DEIYKUVOHHHX YCTpPO#CTB, CHRMEXANMX IeoMeTpudecRaft
HANOp BONH. I'MIpoSHEpPrEA MIpAeT NOJOXATEALHYD PONh B YJIy UmeHMR
BHXORAHX NapameTpoB T'MADO9NEBATOpA ANA TymeHnd mosapa. Poup pery-—
JATOPA JNABJEHWA MI'paeT™ caM I'EXPO3JeBATOD, B KOTODPOM IPOACXONAT
CMEeNMBaf¥e NOTOKOB, NONABAGMHX HA NORADOTYWEHNE C HOBEPXHOCTHE X
#3 HON3eMHOTO BOXOCOOPHAKZ. B nomapHo—opocHTeNbHHE TDYCOIPOBOK
focTynaeT cMemannHfl mOTOK, Mo9TOMY BHCOKM{t Hamop Ha BXOINe B T'HAPO-
9JeBaTOpP SHAUATEJBHO ocxadeBaeT HA BHXOIE MS HEro.

Kak yme yxasHBasoCh BHNIE, HNEPeXON HA CXeMy MCHOJB3OBAHRH
WaxXTHHX BOX (e3 OUMCTEE OCymECTBAASTCH B ABADMEHHX cnTyauwax. Tax,
B CXeMe C OUMCTKOfl mAXTHHX BOX Ha noBepxHocTH (puc.2.I) npE npe~
KpaemeHRE padoTH OYHCTHOM yCTaHOBKA Bola IONAETCHA B3 NOXADHOI'O BO-—
zoeMa 3 B ruupoasesarop 8, KoTopuit 3a CYeT 3XeKUMH OCYNECTRIAET
oT60p BOXH ®3 MAXTHOr'O BoXoCGOpHHKA 9 M IONR6T €6 B HOXADHO—-OpO-
CRTEXBHYD ceTh I0.

AHaJIOTEYHO B CXeMe HONOAB3OBAHAR WAXTHHX BOX O OwmCTHKOft
B NON3EMHHX YCJOBHAX (pHO.2.2) B avapnfiHoff caTyamuy Npm OTRINYE-
RHM DAEKTPOSHEDI'HE B mAXTe M 0OTAHOBKE OYXCTHHX YyCTpo#loTB momawy
BOIH B NOMAPHO-OPOCHTEILHYD CeTH IJH TYMEHEA IIONSEMHOI'0 IoXapa
OCymEeoTBJAET I'¥RposyeBaTop 6, Bofa B KoTopufl mogaercd no moxapHo~
OPOCATEJIBHOMY OTABY 3 M3 moxapHoro BozoeMa I, pacnosoxeHHoro ga
nopepXHOCTH, [lepen BRINYEHHEM TBAposJeBaTopa B padorTy JMKBANMDY-
eTCH BosnymEHf paspws 5, pely qmpoBaHwe NONAYH BOGH HPOM3BONHTCS
¢ nomomsp sansEmer II,

[Ipr BHOOpe I'EIpO2JeBaTopa N7 KOHKpeTHOZ cxeMy HeOOXOmEMO
SHATH ONTEMANBHHE COOTHOWEHMA (IAPAMETPOB I'EXpOdjeBaropa. ¥ CTaHOB~
JNeHo, 9TO Hamop, pa3suBaeMHil I'EEposaePAaTOpOM, TeM GONBNE, TEM
doNENe CKOPOCTH MOTOYeHMA padovel RWAKOCTY M8 COMNA B Y6M MRHENO
oTHOWeHHe ceveHE IODNOBNMHN B coa., Cxema I'EADOSIEBATOPAE © BHOO~
KEM K.O.%., NPAMERSEMOT'0 U9 WAXTHOR BONN, OpRBEEHA HA DPEC.R.6.

ViccrenoBatEA XApDAKTEPUCTK ¥ pacYeT napameTpoB IMApPOaNepa—
TODOB H3JOXEHH B pasgmene 3.
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Pro.2,.6. KoHCTDYXTHBHAH CcXema I'EIDPOBAEBATODA
C BHCOKEM K.I,J. LA maxTHol Bomu



- 29 ~

[lpenXoxeHBAR CEEMA O THEPOSJAEBATOPOM ARIAeTCA HAHCONEe 3KO-—
HOMEYEOR 0O CpPABHEHED C ADYTHMH CXOMAMH HCNOAB30OBARRAA CHCTEM WAXT
HOT'O BOZOOTNHEBA JUIM TYyMEeHBA NOKSEMMOrO HoXAapa, TAK RaK HA HSTOTOR-
JieANe T'HIPOSAEBATOPUB DACXORY6TOR Ype3BHualftiio Maso MeTawna, CTOR-
MOCTH I'MAPOSAEBATOPOB HESHAYETENLHA, OHM (eBOTRA3HH B padore, Ia-
6apaTH I'EPO2ACBATOPOB HACTONEKO MAJH, YTO OHE MO OymWECTEBY HO 8a-
ANMADT NIOMANY B MOXSeMHOR KaMepe WAXTHOTO BOXOCGODHMKA.

B coorap pammoHaxpHOR OXeMH ¢ I'RIPOSJEBATOPOM BXONET RACOCHAA
cranms (wm moxapuuf BoXoeM HA MOBEPXHOCTH), Hamopuuft X BCACHBA-
mmft TpyGonpoBONH, BaNOpHAA apMaTypa B MSMepETeJBHHe npucopH. Haw-
MeHOBaHEe OCOpyRoBaHMA, IPHMEHASMOT'0 ID¥ ECHONL30BAHNA MAXTHHX
BOX, C YRASAHAGM pa3PROOTYEKE K SABONA-H3T'CTOBNTENA NAHO B UPEANO-
xeHRm 5.

3. PACYET ¥ BHBOP TEXHOJIOIVYECKIX CXEM
HOMIINER NAXTHOTO BOIOOTIBA
K TOXAPHO-OPOGITEIBHO! CETH

3.1, OoroBHHEe TpeCOBAHBA R HON36MAEM HACOCHHM
CTAHIMAM [I0X2PHO-OPOCHTEALHOr0 BOXOCHACREHRH

B cxeme KCNOXHSOBAHMA MAXTHHX BOX C OYMCTROR B ION3EMRHX
yonoBuAX Noxavy ovMmeHtoff BosH HA MOXADOTYmeHEe HEOUXONEMO OCY-—
HEOTBMATD HACOOAME momsemaol momapaol macocsof oranumm, Pexosenny-
TGS MCHOXBS0BATD HACOCHYD CTAHOMD B NAT IONAYH BONN HA TEXHONO-
rEvYecxEe SyxmH. [[pm 9ToM BRAnOp M PACXON B IIGRAPHO-OPOCHTENBHOR
CeTH MOMEHI GOOTBETOTBOBATEH TpedoBaRmsM "[IpaBmn GesoNACROCTR B
yUONBEHX ¥ oaannenux maxeex" [I].

Imn pacgera mopsemuoft moxapiuoft sacocrof CPREIMMM H IMORAPHO-
OPOCHTEeABHOr0 TPySONpOBORA HEOCXONMMH CJHENyXume HOXONHHEe NAHHMO:

PacYeTHAA BONNTIHHA DACXOHA BOAH HA NOXAPOTYMEHHEe, YIOBAETBO-
PANIAA RODMATEPHMM TpedcbanmaM, T.8. ( > 80 u®/u;

NonycTEMMR HopMaTRBHNE RAMOpP B HORAPHO~ODOCHTENEBOM TLYOOMPO~
BOR® Mp¥ HODMADYBMOM DAOXOHe BOXH, T.e. H = 60-I50 M, B makxon-
BHX BHpadoTrax (OpemcGeprax, yRAOHAX) HomyckaeTcA Hamop %o 200 M;

fR3ERO~-XAMNYECKAA XADARTEPRCTARA OYMMEHHOR maXTHOR Bomu;
KOTOpAA HOMOXNBSyeTCH IJIA NpABANBEOrO BHOOpA 0CODYMOBAHAA;

CyMMEDHAS IIERA YIACTXOB NORADHOTO Tpydonpomoma;

cyMMa T'MEDABIMYECKEX CoOPOTERIeHA# B NOJBORATEM M IOXapHO-
OPOCHTENBHOM TIYCGOlIpOBONS o
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Iis onpemeNeHEA THOA Hacoca HeodxomuMo Ha rpadmx padoTmx
30H XADAKTEDACTUR BacocoB (puc.1.2.I) [II)sanecTs Touxy G HOODMA-
natemz ( Q,H ), cooTBeTCIBYyIIYO pACYSTHOMYy DACXONY BONH ¥ HANODY
B IOXAPHO-OPOCHTENBHOH CeTHM. Ecim Touxka nonamaeT B padouyn 30HY
IBYX HACOCOB, TO BHOADADT HACOC C CONBIMM 3HAYEHMEM K.II.DI.

Ilocne BHGOpA THOA HAcoca HEOGXOZEMO HO €r'0 XapaKTePHCTHKE
OHpeNe/MTE mozavy Q,  HAaOOP H& ONHO KOJEeCOo HK B ONTHUMAJIBHOM
pexame (OpE MAKCHUMANBHOM K.O.K.) # HAHOP HA OXHO KOJECO NpH 38KpH-
roff 3amBEEKe on . Torma 4mexo paGowux KojAec Hacoca olpenesd-
erca no Gopuyrne

H
Z= e (3.1)
e H - neoOxommmuli Bamop HOXAPHOTO Hacoca;
Hx - Hanop Ba OIRO KOAECO.

Pacuernan semmamua 2 OKPYTAAETCA N0 Cammalimero 6omsmero
LeJIOT0 IUCHa.

Hanop moxapHoro #Hacoca npd 3aKpHToff sagBA®Ke, T.€. IPH OT-
CYTCTBAH pacXoma B HORAPHO—-0POCHTEeABHOR ceTs, MokeT GHTE HOICYNTAH

no gopmyse

Ho = HKOAZ 9y

sgecs [y, — paBaseTcA sHaveHHD Ho (radn.3.2).
Budpanuuil nacoc npoBepAeTCA Ha HeaymMY¥e padodero DeRUEMA H yo-
To#kunBOCTH, [IpE DTOM HeoOXOEMMO COCIKEATE YCJOBUE

H & 0,95Hg . (3.2)

Ecam 8T0 ycaoske He COOJMLAETCA, HAKO YBEAMYMTH B HACOCe
YHCXO paCOYUX KOoJeC.

PacueT HORapHO-OPOCHTEABHOI'0 BOIOCHAGKERMA MAX? CAENyeT Ipo—
BOEATH 10 MAaKCUMaJIBHO HEOOXONMMOMy pacXoly BOIH HA BCEX yUacTHax
BomonpuBonHOl ceTH.

B npakT¥Ke NPOSKTHPOBAHUA [TOXADHO~OPOCHTEABHOr0 BOXOCHACKe-
HUA ™aXT oHpeXejeHue napamMeTpoB TPyOoONpPOBOXOB OCYlEeCTBAASTCH,

KaK ..paBHXO, IBYMA MeTonamE. [epBHii MeTox OCHOBAH Ha BHOOpe Hamdo-
Nee SKOHOMIIHOI'O BEDMaRTA BONOCHAOKEHKS ¢ HNOMONBD NporpamM i
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OBM. HcxonsumP FaRHHME IJH NPOBENERRA pacdera ABAADTCA CXema Opo-
KISJKE TpyO B Teome3smdecKne OTMETKA To4eR Ordopa BOEH, Ha OCHOBaRHE
BTHX FERRNX C HoMOMBY Oporpam zad IBM MOXRO NDOBOEATH IEXDARIH-
YeCKH@ pacydeTH X OpPeREAAT: SKOROMMYECKE BHI'ONHHE BAPMAHTH CHCTEM
NnOXapHO~0POCATEABHOI0 BOROCHAGREHEA NO IABNEHED X DACXONY C YYSTOM
BopMaTUBRHX Tpedopasmit. YKa3zanuuit Meron pacvera paspacdoran BHUIT
B MOXeT OHTH PeNOMERAOBAR HpOEKTHHM opramusammaM [ 3],

B cpask ¢ orcyrcrered 3BM ma psme nmpepnpmATmit npemiaraeTcd
nAxeHepRER weTOR OOpENeNeHHA NADAMETDPOB HOXaPHO-OPOCHETENBHOIO TPY-
donpoBona maxTH. 10 9ToMy MeTONy IV pacdeTa ION3EMAOr0 IOXAPHOrD
BOJlOCHAlReHNA HEOOXOREMO I'EXPABIMYECKYD CXeMy pasCHTh BHA TPH yia~
CTKA, OT/MYaNMXCA OO NMaMeTDy TpPyOompoBosia @ apMaTypH (pEC.3.I).
I - monBonsmn#t TpyGompoBoR B ero apmartypa; I -~ Tpydompopox B Ra—
cocHoll xamepe ¥ ero apmary paj Il — nmoxapuuft TpyGonpoBox ® €ro ap—
MaTypa.

JU Kaxmoro ylacTxa BARO onpenesuTs cymvy KoadjuumenToB
MeCTHHX COmpoTHBIeHAR x; R pacueTHY®D IJMHY Tpydomposoma £p.

PacuyerTRas cxema cocTasafeTcd LA Handoxee ynajeHHof ToOIKE
oréope pomk (momapHoro Kpama). 3nadenus KooPPUIMEHTOB MeCTHHX
COmpoTRRNAEHHR CclefyeT HPHAMMATEL MO Taén.3.1 [11].

Tadmna 3.1

:lzawerp .Kosdjmmg-
.JCHAOBHOI'0, AT MecT-

Apmarypa ;npoxona, :HOro CO-
; ¥ ;npo'rnm[e-
: H
3anBmRKa HIHHOBaA Alepas C BHIBURHHM
WIRRNE BN L 800400 0,26
Knanan odparasft nopoporau#t dranmenuit 80400 IO
Knanaa npmemasft ¢ ceTxoft iOO 7,0
50 6,0
200 5,2
250 4,5
300 3,7
Tpollamx pasronpoxonauft 80300 I,5
Kozero cBaproe cocrasroe (90° ¢ sakpyramemmes) B80-300 0,6
Tedhdyaop d,/dy =(0,540,8) 0,25

Kondysop di/sds =(1,241,65) 0,1
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Puc.3.1. Tunpasnkdeckad cxema IOXApPHOro TpyOonpoOBOHA:
I-poxBonAmEft THYOOHPOROX B €ro apMarTypa;
N-rpydopoBOR B HacocHOR Kamepe u ero apMaTypa;
[-nomapHu# TpYyGONPOBOX ¥ ero apMaTypa
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JvameTp MORADHO~ODOCHTENBHOI'0 TPYyCOIPOBOJA MORET OHTH Ompene-—
nen no dopmyste

d = 07%—,—,, ’ (3.3)

e @ - pacuerastt wm Hopmupyemult pacXop BOOH HA HORADOTY~
wenne, M2/0;
YV - CKOpOCTH IBHXEHWA BOJH B TDyGOmpOBONE, HpUHAMaeMas
paBHolt 4 M/c.
CocraBnfeTcA ypaBHeHKe XapaKTODHCTHKE Tydornposona

H=H +aQ’ (3.4)

rIe H, - reomesuueckaft samop, M;
@ - conpoTUBIeHHe TPySONpoBONA, 3ABHCAmMEEe OT NAaMeTpa
7 JUMHH HONBOLANEr0 ¥ HAIOPHOTO TRPYSOmpOBOLOB, &
TAKXe OT KOJMYeCcTBA W THMAa TpydompoBoxuolt apMaTypH.
Odmee conpoTnrneHne TpyodomnpoBoxa No mpHHATof pacwerHoll cxeme
COCTOXT M3 Tpex vacrei

a=q,+a,+a,. (3.5)

ConpoTypiiense TPyGONpOBONA HA KamuoM ydacTie ompenexdeTcs
10 yIENBHHM I'MIPABIKYECKHM conpormanensaM (cM.puc.3.I). Tax,Ha
ydacTke I

a, = A, lcf + /4,.,, 1375 ’ (3.6)

rIe Jla" w YIEJNBHVE CONPOTHBJEHHe N0 IJMHE;

A My — YIeNBHOE MECTHOE CONDOTHBICHHE;

2,3 - cymva xosfprOmeHToB MeCTHHX conporuBiedn#t I ydacTra.

ConpornBienme TpydonposoxoB Ha II m [l yyacTKax ompeneafeTcs
aHaNOI'MIHEM 06DPa30M.

3naveHya ynenbHHX conpoTuBteHult miaA Haudosee DACHDPOCTpPAHEH-
HHX JWMaMeTpOB YCHIOBHOTO MPOXONA NpHBENEHH B TAGNK.2 OpwIokeHnd 2.

PacyerTHan xapakTepHCTHKA TPyGONpoOBOIA MORET CWTH NpejfcTanie-
sa fopmy ot

’ pMYH =H,+(Aang ber +Aongbes + Ams les +

+ Any ZIS +Aug £ +Ans E5 %) Q*. (3.7)
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T'pafngecKn HaXonuTCA pexuM padoTH IOXADHOTO HACOCA M IORADHO-
OPOCHTEJBHOT'O TPyGOnpOBONA, IAM Yero Ha rpafuke XaparTeDHCTHRM
Bacoca CTPOMTCA XapakTepucruka Tpyéonposoxa mo Jopmyae (3.4). Tou-
Ka nepecevyeHAs HaNaDHHX XAPAKTEDHCTHR Hacoca ¥ TDYOONpOBOZA ONpe—
neaser padoundt pexuM. lIpm sToM ciemyeT coliRmATH ONMHAKOBHR Macm-
rad IR o0emX XapakTEePHCTHK H, Kpome Toro, HeoOxomumo, YToOH pa-
Oouufl pexum HEXOMIICA B Hpexesax 30HH MAKCHMaUIbHHX 3HaveAu$t R.n.X.
Hacoca.

OnpenenaeTcAs HEOOXOMMMAA MOUHOCTH JBATATENA

Ny =11 20t et e, (3.8)
3600 102 9pas

ITo momHOCTH M CKOPOCTH BpameHad, ykasupaemoft B TexumuecKoi
XapaKTepNCTAKE Hacoca, BHOMDAWT 2JeKTPORBUT'ATENb.

OprMep pacuyera noxapaolfl HAaCOCHOR CTAHIMHE H HOXADHO~OPOCETENb—~
HOTO TpyOouposona Ea&H B NpuoRenEnm 2.

Onnaxo rpafio-aHaUMTAYECKHH MeTon BHOODA ONTHMALLHOIO HHaMeTpa
TpyGonponoxa, APE KOTOpOM CyneT NOCTHIHYT MAKCEMAABHHR K.O.N. HA-
coca, rpomMoankafi, losToMy HiXe HOpemiaracTCA pacyeT IO ROMOIpammaM,
KOTOpHE 00JeryanT BHOOD ONTMMANELHOTO JHaMeTpa TpyGonpoBoia Mocjie
BHOOpA TANA IOXAPHOTO Hacooa,

3.2. PacyeT ONTEMANBHOTO AHA&METDA NOKADPAOI'O
TpyGonposofa mMpm comMecTHOR padoTe
C HacoooM

llaTanme DOXADRO-OPOCHTEABHOR CETH MOXET OCYNECTBIATHCA H3
OOESEMHOr0 pesepsyapa ommueHAof maxTHO¥ BOZH © NOMOMBD HACOCOB
nonsemaoff moxaphoff HacocHo# cTarIME, KoTopas NoMXHA odecHeYEBATH
TpedyeMHe HODMATEBHHME JOKYMEHTaME 1] HAMOP H pacXoX BOOH LA
TYMOHHA NMONSE6MHOTO IOXapas

IlpoeXTEPOBARKE CHCTEM MAXTHOI'O0 BOLOCHAaGKeHMA IPemMOAATaeT
He TOABKO NOXGOP NATANIMX IOXAPHO-ODOCHTENLHYN CeTh HACOCOB MO
ooRopHuM napamerpaM Q ¥ M, Ho ® HeoOxommMocTs pacveTa EX
coBMeCTHO# paGoTH O TPYSONDNBOAAMH.

Kak npaBano, IJA oOpele/eHEA DeXEMa pacdoTH Ha rpafuk xapak-
TEPHOTHKH HAC00A RAHOCHTOA XAPAKTEDHMCTAKA TDyOGOHNpOBOAA, TOYKA MX
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nepecedeHuss OyneT ONDENeNAThL PeXuUM COBMOCTHOM padoTH Hacoca B BH-
6paHROT'0 TpyOOHPOBONA.

Ipu aHaIMTHIECKOM OHNpPEReJeHH) DexAMa DadoTH ReOOXORMMO CO~
BMECTHOE peleHHe ypaBHeRuM Hanoproft xapaKTepHCTMKK HAC0CA M XADaK-
TEPHECTHKH TPyOONDOBONA.

Hanopad XapaKTepACTHKA RACOC& BHPAXASTCH yDABHEHEEM BRIA [II]

2
H=z(H,+AQ-B8Q°), (3.9)
TIe Ho,ﬂ,B- nocToARHHe Ko3GPuIMeHTH, 3aRMCANKE OT Tuna Hacoca
W NPHEHATHX pasMephocTel Q & H

Z - 9ucao padodnx KoJec Hacoca.
B radn.3.2 npEBemeHH sHavedvA KoadPuiuMeHTOB ypaBaeraft samop-
HHX XapaKTepPHCTHK UEHTPOOEXHHX WAXTHHX HAcocoB, KOTOPHe MOry? OHTB
KCHOJB30BAHH B K&YECTBE HOKADHHX,

Tadma 3.2

HacocwH QM !l e Hy: A10.8-1°
ITHC 38-44,..220 (3MC-I0) 38 22 0,69 28,1 98,3 6800
UHC 38-50...250 (5MC~6) 38 26 0,50 26,6 155 6870
SMC-7 60 26 0,63 22 9,5 2440
IJHC 60-I92...330 (4MC-10) 60 3 0,70 39,6 5I 2740
4MCK-IO0 60 33 0,70 40,8 29,9 2820
IHC 106-98...490 (5MC-I0) 105 49 0,68 53,9 I64 2020
LHC I80-85...425 (6MC-7) 180 42,5 0,70 47,4 63,6 635
LHC 180-476...680 (6MC-I0) 180 68 0,72 8,0 79,4 954
IHC 300-I20...600(8MC-7) 300 60 0,71 66,9 40,I 221

[JHC 300~700...1000 (BMC-I0) 300 100 0,78 II7,7 6I,2 471

MIpumewadhu e, Iphi NOIP30BAHAR NOCHETAUMH maﬂm KONOBKAME
LIS noAydeHul Kodfdurmenra 6 00X OH¥MO
TACAMIAYD BEJMTUHY yMHOXETH HA Io;é a 1

.

noxyyenas xosppumenra B - pa I
XapakTepucTHKa TPyOOnpOBONA BHPARAGTCA yDABHOHHEM [12]

2
. B gal q
H =H +a—,—.-; sa00t * (3.10)
e H’ - reomerpuuecknfi Hamop (MoxeT GHTB Kax MONOXUTENBHHM,

TAK ¥ OTDULBTEJNBHEM), M;
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H ‘=4 Hr + hk H
4 Hr - pasHoCTh I'eONe3MIECKHX OTMETOK kandonee ynaiennolt
TOYKE OTOOpAa M TOYKE DACHOJOXEHHS Hacoca (mpu BORKO—
cHaCxkenuX GpemcCeproBux nojiefl ApigeTCHA HOXCRWTENB-
nolt BemuumHoff, a Npu BOAOCHAGCKEHUH YKJIOHOB — OTpH-
uaTensHolt) , Mj
Ax - vmnmMabEu#t Hamop B HamGomee yhalenHol TOUKe oTGODA
BOJXH, paBHult 60 M;
A - xosfdunmeHr Napcm, ompenensemutt o dopmyne [I4)
N
¢ - muMEa MORADHO-OPOCHTENBHOrO TPYGONPOROAA G YUETOM
SKBHBAJIGHTHOR IUDIHH HA MECTHHE CONDOTUBAEHUSI, M;
d - mmamerp Tpydonposona, M.
Hamdonee axoHoMmIHOR ABJAeTCA padora LEHTPOGEXHOr0 Hacoca
OPE MAKCHMAJILHOM K.I.X.
Anams xpusux A =-f(0) HACOCOB MOKa3al, YTO OHH HOBOJBHO
TOYHO BHPARANTCA ypaBHeHneM KyOmdeckolt fyHKImMR Bupa

n=aQ+6Q*+cQ@=Q(a+6Q+cQ), (311

Te a ,J,c ~ NOCTOsHHHE Koa(grIMenTH, 3aBACAmMEe OT THIA BAcoOCA
¥ ODUHATHX pasmeprocTelt Qn n.

Suavennd BxopamMx » dopmyny (3.1I) napamerpos Q, 6,¢
HEKOTOPHX ILEHTDPOCEXHHX HACOCOB, BHIYCKAEMHX OTEYOCTBEHHONR HpOMHII-
JIEHAOCTED, [IpUBELEHH B Taox.3.3.

Tadmana 3.3

Tapemerp # = 270/

HecocH fqf | 6w | cw®
5 MC-7 2344 ~2543 7469
4 MCK-IO 2123 -1838 2840
HC 105-58...490 (B5MC-I0) 1398 -864 1333
IHC I80-85...425 (6MC-7) 711 67,9 609
UHC  00-120...600 (BMC-7) 582 -138,3 78,2

Oprmevatr e. g nomyuenna xosfnpedra 4 Heo0XOUUMO
TAGMIRY D BeMMUMHY yMROXUTH Ha 109, mm no-
Jy Yennq - Ha I0~Y, A noaydewyd € -
sa 10-10,
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PextuM paGoTH HACOCA [pM MAKCUMAJBHOM K.Ml.X. OOpeeNAeTCH HS
YCROBUS gﬁ.so WAR
a 2
a+26Q+3cQ*=0. (3.12)
IIpupaBHUBAA HANOPH H » dopmynax (3.9) m (3.I0), monydaem

3aBECHMOCTPH OOJAWM Hacoca  OT napaMeTpoB TpyGompomoaa ¥ HaCO~
ca, OTBEYAKIYD DA3NHYHEM SHAYCHUAM K.l.J.

2 (573554007 - 4F + 2B)

Y3 ypaseenutt (3.12) ¥ (3.13) nonyyaeM SaBUCHMOCTS NApAMETDOB
Hacoca ® Tpydonposoza, NpH KoTopoji odecneYnBaeTofl pexuM DaGOTH
Hacoca IpY MAKCHMAJIBHOM K.ll.J.

3c(zf+ l/l'ﬁ'-‘(?.—g%-m-r%yl- +2BIH'-3Ho))+

+2(§7;%m'3! +2B)(+V8 -Fac) =0. (3.1

Y3 aaemommocTE (3.I4) ompejensercs nuamerTp Tpydomposora & ,
oGeciteuwBaumlt exonoMUYHHE pexuM paGoTH HACOCE [0 ero HapameTpaM

o,0848 K £ 61813
d "{—(mﬁ‘ﬂ.) +[(TRH'+ L)~ 4K(TxBH+ Hﬂ"} ’ (3.16)

3mecs BomomorareybhHe KosdbuupentH, saBHOAINE OT NAPAMETDPOB BH-
6paraOT0 Hacooa, OOPENeNAVTOA HO (hopMysaM:

R = ""“_"'z ;

1"3500
s = §+V8-Jac ;
T=36ct; 1-:36'(;2"
K = 4R'S*;
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L ==TR2ZH, +12c2ARS+82BRS;
M =-Ta*BH,+12¢3'ABS .

Bemuusa mmamerpa TpyOonpoBoma (3,I5) sapucHT OT napameTpoB
uacoca, MMEEM TpyGonposona ¥ namopa M,

Ilo gopmyne (3,I5) IAA HEKOTOPHX MAXTHHX HACOGOB COCTABJIEHH
ROMOT'PAMMH IIAS ONMpPENe/eHHA ONTHMANHHHX IHAMETDPOB TPyOOnpPOBOKOB
(puc.3.2-3.6).

Kaproreka HoMOorpaMM MoXeT OHTH DACUMpPEH& O Mepe HeOoOXOmEMO-
CTH MCOONH30BAHUA U NDYI'EX HAECOCOB COIVIACHO paspadoTanHofi MeTomuKe
BX IOCTPOSHHA,

Taxam oOpasom, ROXONHHME HaHHHMM A onpefefcHud padouMX pe-
XAMOB MOXADHHX HACOGOB C TPYGOIDPOBOZOM SBIANTOAS

neoGxonumult pacwerhuf pacxox Bom Qpact

reoMeTpudecKad BHOOTa Bogonombema 4 FH ;

BeJUNHA TpedyeMoro Hamopa B KoHeynoff Togxe P

JUMAA [1OXAPHO~0DOCKTENBHOI0 TPyOOoNpPOBOAA { .

[To paoxomy a’ncu BHOMpAETCcA Hacoo, oma4Ya KoTOporo Q.
npucanmaercd X & pacy ¥ YLORAETBODAGT HEPABERCTHY (4, > a,.m.
3aTeM OOpPeleAADTCH NapaMeTpH XADAKTEPECTHK 9TOro HacocatH, WA,
B.a,8, ¢ noradtmmnam 3.2 ¥ 3.3, BHUACAANTCA BCNOMOT&TENE—
uue xooppummenrs A,S,T, K,L ,M, noons gero no gopmysne (3.I5)
Wiz 1o Homorpammam (cM.puc.3,2-3,6) OBpPeNeNA6TCA NBaMeTD IOXapHO—
OpPOCKTEABHOI'0 TPyOONpPOBONA B SABHCHMOCTA OT HAnopa H “AH,- *h.

A JUMHH TpyGonpoBona .

B KaveoTBe KJmuYA IJIA NOABIOBE&HHA HOMOTpDamMMaMd NMpHBENEM Cle-
Iyoumi#l npumep. Ilyc'rb 10 pacuery pacXol NoXapHo-opocETeabHOl ceTH
waxTH paBed 90 M 8/4, 3ra momava BomH 00eCHEUMBAETCA RACOCOM
[[HC 105~-98...490. llo HOMOrpamme (cu.pnc.3 4) npy M3BECTHHX BeJHIU~
HaX IUMAH TpydonpoBona  u Hanopa onpeJieseM IHaMeTp Tpyso-
nposora. llycrs { = 2000mu H'adl"* = 40 + 60 = 100 M., Um
9TOI'0 OTMEYaEeM Ha OCH JUMH 4 TOYKY , GOOTBETCTBYKWyD 2000 M, &
sa ocy Ramopos M’ ~— Touxy, coormercTBymy® 100 M. CoenmaseM orMe-
YeHsHe TOYKE OTPE3KOM UPAMOR .MHEM, mepeceKas OpPH 3TOM CDPENHKD OCh
anaverpos & . [lonydensad ToO4KA NepecedveHUA YKASHBAST onpexeiaemuit
Arc..eTp. B npusenedHoM mpEmepe on paped II7 M.
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Puc. 3.2, HoMorpamma TR OOpefeNeHAd ONTHMAJBHOTO MAAMETDE
NORAPHO—ODOCHTEABHOT0 TPydonposoa ¢ aacocom 5 MC~7
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Pnc. 3,3, Homorpamma JuUn onpeleseRnA ONTHMANBHOIO IMaMmeTpa
HoXapHo—~OpOCATeIBHOT0 TPYSonposona ¢ Hacocom 4 MCK-IO
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Puc,3.4, Homorpamsa nxd onpeXeneHMA ONTEMAIBHOrO ABANMOTDA
0XapRo—-0POCHTEABAOrO0 TPYSOMPOBOJA ¢ HACOCOM
LHC 105~98...490 (5 MC~IO)
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Prc.3.5. Homorpamva naa onperesieBnA OUTHMAIBHAOTO
ImameTpa RUXADHO-OPOCHTEJNBHOrO TpydompoBOmAa
o nacocom ITHC I80-8b...425 (6 MC-7)



000+
1000

J000

2

- 43 =

a, mar Hm
07 00
C300 e

Puc. 3.6, Homorpams IAR OMPeNoR6HEA OUTEMANBHOIO
IHaMeTpa IORADHO~OPOCHTENBHOI'0 TPYOONDOBOXAR
¢ nacocom LHC 300-I20...600 (8 MC~7)
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3.3. Vismenedre pexmMa DAGOTH HACOCOB
P NpONecce BKCIUIYATAINK

lomapHke HACOOH, KDOME8 CBOBI'0 HIDAMOTO HASHAYGHES, HOHOABEY D~
TCA UM OOJAYM BOAH B NOXAPDHO-ODOCHTEABHYD 06ThH AR TOXHQAOIHYe-
CKEX HyXI. B OBA3K © 9THM B NpPOLECCe PKCHAYATANEN X2DAKTEDHCTHRR
HacocAa ® TpydonmpoBoNa MeHAMTCA. HamopHaft KpmBas HacoCA BCXEXCTBRE
H8B008 6r0 HeTasell nm ysjaoB cuuxAeTCA. Kpmpad nanopHoff xapaxTe pE-—
OTPXE TPyGONPOBOAA BCJELOTBEe KODDO3HE ero BHy TDeHHMX CTEHOR OTa-
ROBETCA Oonee kpyroft. Orompma pexnm padoTH CECTeMH momapauft Racoo-
TPyOOnpoBOX ‘MemaeTCA BAEBO, RACOC padoraeT ¢ Mennmef monavef,
yBeJMURBAETCH DACXOX SHEDI'EH.

Jua npoexTrpoBaHEA noxapaofl RacocHoR cranmum m® sfbexTEBHOR
£6 padoTH HEOOXONEMO yURTHBATH SAKOHOMEDHOOTN MSMEHERHA DeXmMa
padoTH HACOCE B NPOecCe 6r'0 IRCIMYATAIMR O LEJbD CBOeBpeMeRHOR
ero0 SaMeHH.

[Togava IOXAPHOr0 HAOOCE B 34BMCHMOCTH OT BpeMSHN HapadoTRE
onpenemsercA no caenymmef fopmyse, rue ySTeHH DapaMeTpH HAcoca
B TPyOONpPOBOAA:

AD + WAD)Y/3600t - 4 (3600 H, ~HyD)
Q= 2d

rne H,,A - xooffummentu, sammommme or TEmA Hacoom (cM.Tadx.3.2);

A - wmoxao orynenedt nacooca;
€ - rosPfHIMERT cHAREHER Hamopa, SaBRCANER OT pacxoma
BOEH HA TexHoXormvecxme RyxmH & , onmpexemdemnft

rpafuteorr (prc.3.7);
1 -~ Bpess oRenAyarvamEm macocae, 4;
Hr - reomerpuyecras mmcora momseMa, M;

3 ’ "Fl)’ R
4 =89335 (K Gr* + ) s
f - nmRa TpyGompomosa, M;
d,=d(1-001t>); (3.18)
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d, d,- ParxTazeckuft A HavambuuR mEameTpH TpyGompoBoma, M;
A, =A(1+031%); (3.19)

A -~ xoefjmiment n:ptjn,
= d o220 i (3.20)

. dd _ d(1-001t")E
b= =703t ' (3.21)

~ xoadfrIMEeAT MECTHHX conporTyBiIeHult, onpemesaemult
oo Tadn.3.1;
t, - Bpems skcmiyaTaumm TDyCOHPOBOZA, JET.

Tar XaR Hacoo, NojamnE#t BoLy HA TEXHOJOTAYECKHE HYXIH, NOJROH
padoraTs co cpennecyTouHoft Harpyskoft I4 ¢, TO 3a rog padoTH Hapa-
dotra cocrapmr 5100 4. Cregosareasuo, L, = 1/5100.

Hanop noxaphoro #acocs, cooTBercTRynumft mafimennofl nomaue
B MOMOHT BpeMeRE , ompenenserca dopmyisoh pEna [ I5]

H =z(H.+ﬂ0-BQ')(1-C,t°”). (3.22)

BamnopMooT® (3.I6) ¥ (3.22) omAcHBAKT 38KOHOMEDHOCTH HSMEHE-
HEA MONAYM E HAIIODR ITOXADHOT'O Hacoca BO BPEMeHH, ITO HOSBOJIAST
NpeXBANETE: M3MOHEHMe peXEMa DadoTH HAcOoCOB NoxapHo#t HAcocHo# crag-
IME B Opomecce SKOILIyATAURK, BHUMCHAA Homady ® HalOp MOXADHOIO
Hacooa Yepes ONpeXeJOHHHO® MPOMOXYTKM BDEMOHM, ONDELACM MOMEHT,
Rorza pexwM padoTH Hacoca He YHOBJIeTBOpAeT TpeCoBAHHAM HOPMATHBHHX
JOKYMEHTOB IDH TYMeHMW HOASEMHHX I10XADOB. JTO BpeMA COOTBETCTEYET
3aMeHe [1OXADHOI'0 HACOCA.

lipumep pacveTa H3MeHeHRA pexama padoTH Hacooa nomsemsof
noxaphoft HacocHolt cTRRORE NeH B NPHIOXEREH 3.

3.4, Pacde? onTEMaIBHRHX pACOYRX DapaMeTpOB
TEIpPOSJNeBATOpA B IOXaDHO—ODOCETENIEHOTO
TpyGonposona

[na prdopa THEPOSJNEBATOpA HEOOXONEMH MOXONHHe NAAHHe B BANE
ONTHMAIBHHX COOTHOmEHHR mapaMeTpos, KOTODHM ZOMXER YIORIETBOPATH
TRIPOSNEBATOP ROHKDETHOR CXeMH, & TAKXe MeTOIVKA pacieTa I'eoMeTpH-
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Y6CKHX DABMEDOB TEAPOSNEBATOpA B CNyIae HEOOXOMMMOCTE €ro BSI'OTOB-
nmenws maxTrOE Macrepekok.

Padoan?t pexum cxeMH ¢ I'BIpPO3J6BATODOM OlpeRelsercA IpafriecKw
(po.3.8) . Bravaie CTpOMTCA XapakTepucTEKA TEIposaenaropa (= Hy
0O HOAyweHRO! SKCIEPUMEHTAABHHM IyTeM (opMyXxe

H, =1,14 Hrp -2160Qu , (3.23)

T8 Hy - nanop sa Buxone rmmposzemaropa, M;
Q, - PECXOX BONN HA BHXoUe T'EEposXeBaTopa, M°/%;
Hp - Banop, rpedyemuit mo pacdery B NOEAPHO-OPOCHTENBHOM
TPyGONPOBOAE, M.
Ha ToM xe rpafuke CTPOATCA XapaKTePMCTHKM TDPyOONpOBOXOB CO~
TaacHo 3asucuMootd [I2]

H=H +s{Q, (3.24)

e H, - reomerpmuecxsft mamop, m;
£ - wmsa TpyGonpomona, M;
S, - yHenbHoe THEDARTMYECKO® OOMPOTHRIEHHES Tpgdonpoaona
sazanHoro Amamerpa (racm.3.4) [I2], o*/u®.

TaGmuua 3.4

N — * Pacyerhult S, npa oxopoct® V , u/0

s BHy TpeHnull mua-

oo o0 oo 00 oo

gg‘ixm ietp dp . w <I,2 ‘ 21,2
I00 I14 199 I73
126 133 87,6 76,4
150 158 36,3 30,7
75 170 23,9 20,8
200 209 8,0I 6,96
250 260 2,52 2,19
300 aI1 0,97 0,85

JuameTpH TPyGONpPOBOXOR B3ATH COOTBETCTBYKUHME CTAHXADTHHM
IHamMeTpaM TpyCGonpoBONOP I10XapHO-ODPOCHTexpROR cerw - 100, IR6, IS0,
I76 ¥ 200 mM,

Touxu nepecedehHA XAPaKTEDACTHK TPyGOHPOBONOB B TEAPOSJI6BATO~
pOB ABAAMTCA padouMMu TOYKamE., Padozas Touka ROAXKHA OONanaTh B B~
Ienennoe Ha rpafuke mone, npemeIH KOTOPOro CTPOT'O peIJIAMEHTHDYDTCH
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"[IpaBHAAME UeSONACHOOTH P yroUsAHX ¥ cianmesdx maxtex* [I], Tax,
TOPHSOATANBHHG MMHHEN GOOTBETCTBYDT BEepXHEMY Hmax (150 u) x
eexremy Hwin (60 M) npegexam HRNOp2 BONH B HORAPHO~OPOCKTOXB—
HOM TPyOONDOBOXEe. BepDTHKENLHUME AWHRAME [0Xe OIDARNINBAETCH CXeBa
mmnumarsaofl nogave®  Qmin (50 M%/9) BomH, & cinpaBa orpaEEvYeHo
yomopao pacuerdoft moxawvelt & pacy BOmH HA KOHKPOTHYD IOXapHO—
OPOCHTEABHYD COTh.

B rageoTBe RINYA AT IDEMEpA BHOOpA DexEMA paGoTH I'RYPOsAE—
Baropa rpafevgecknu OyTem #a pEc.3.4 B3ATA TOYKA nepeceveHuA
XAPAXTEDHCTHRN I'MIPOSNGBATODA N XADARTEPHCTERM TPyOonpoBOXa AHA-
merpoM IS0 MM OpN HpREATOM H,- = 50 MM, Padouas roma A TEApO—
9XcBATOPA NONAKAET B BEDXHID SAOTH BHNEGNEHHOI'O NONA N COOTBETOT—
ByeT Balopy Ha BHXONe, paBaoMy I40 M, paoxoawy 82 u®/u. Jlaxee
rpafur  @-H oconmemaerca ¢ rpafuxow . ~MN noreps manopa mo
JANEe TpydoupoBONA BHODARHHOT'O ERAMETDA N NepecexarmiM 0Ch HANODOB
B TO4YKe, cooTBeTOTEYXMER padovemy pexmMy (140 m). JHwi rpafexa
L-H seprmmaxsnas oco» mamopos H ¢ er o oocs0 H rpa-
taxa Q-H , a ocs s rTpyGonpopoxos nposees Exxe oox {
¥ napaxnexsio efl, [pAMad mERRY nOTEpPE HANOPA O XANH® TIYOoIpOBO-
K& OepeceKasTCA O I'OPHE3ORTRAND Hmin . ¥n romn CepeceYeHNA
Oy CKASTOA HepenuKYXEp ua 0ok L, . Takmm o6pasoM oupeRexercs
MAKCHMAXBHEAAR IARE4 TPYOONDOBORA BHODAHAGIO JuAMeTpA. B xamge rpa-
¢mxa noxyveHnas MAKCHMENLHAS RAENHA TPYOOIPOBOXA COOTBETCTBYOT?
3000 m.

Pesum padoTs I'NAPOSAGBATODS KOAMEH COOTBETCTBOBATE MANCHMANE~
ROMy MEN CANSBKOMY X BeMy 888YEHED X.H.X. /I8BecTHo, UTO K.H.X.
TNAPOSACBATOPA C YBEANYEREOM DasSMepOB HpH MPOYNX DABAMK ¥OXGBEAX
yBeXNTNBRETCS .

Hamdoxse YACTO NPEMOHADTCR THAPOIRCBATOIN C OYHONONNEEM
m=f o/ frn=4-10. B padore [21] npupenen: ssateams ornomeaxt
Srop/foan, Hu/Ny u Qn/@a=p » OTBESATEmE RaNBUTOR:chENM yoXO-
BuAM padors TERpPOPEEBATOpOR. B Ta0x.3.5 naaN onrEMaiBENe COOTBO-
WeRRA 1ADAMETDOB, NOHOXHEHHNE TpeOyemuMN BSHAYEHNAMN BANODPOB HA
BXOX® B I'MAPOSABBATOD IDE SAXAHANX HBANODAX BA BHXOXS f‘,m- 60 M,
MHymes =150 m; M, = 200 » x pacxonass padotef XuXXOOTE HpN
yOXOBME, YTO CymvapmMf PacXoR Ba Buxoxe paBen 80 u®/g.
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Tadmana 3.5
fo P Hy i Qa i Qe Hp,u o
f"" : 7{“‘ : Q 2p; ngg:nc‘: T :
i S 10 *Q, 8¢ M= 60 | Hu=I50}H,= 200
4 0,225 L0 0,22 40 267 667 889
5 0,185 I,2 0,22 37 324 8II 1081
6 0,I50 1,37 0,21 34 400 1000 1333
7 0,125 I,62 0,21 31 480 1200 -
8 0,120 1,75 0,21 29 500 1250 -
9 0,II0 1,82 0,20 28,3 545 - -
I0 0,I00 2,0 0,20 27 600 - -

U3 ypapHeREA XApARTEPACTHKA IEIPOSISBATODR, NPUBEKSHROH B
padore [22), moxyuesa Gopwyxa

He = a, — G,p - augt. (3.25)
rae Hy ~ Banop, passuBaemili THADO2AEBATODOM, M;
Hs - Banmop Ha BXomie B THEPOSHEEBATOD, M;
Q,,qy,0;~ KosPImIEEHTH, SABHCALKS OT CTHONCHEA ceveHmE rop-
JOBHAH (frop) R comwua (fcon) (ra6n.3.6);
Je ~ KRooffMIMEeAT RHXOKIRH,

Tadmeua 3.6
T T :
frop/ feon : a, H a, : a,
4 0,3222 0,0887 0,0085
5 0,2700 0,0607 0,0084
6 0,2416 0,0522 0,0107
" 0,2116 0,0394 0,0087
8 0,1803 0,0268 0,0060
9 0,1838 0,015 0,0044
10 0,1473 0,0168 0,0034

Kax Bunso ®s moxyveasofft fopmymi (3.25), oTHOmEHMe BHXOFHOTO
# BXONHOI'O HANOPOB T'EXPOSJEBATODA S84BHCHT OT OTHOCUTENHHHX KOIM-
qecTB SXeKTHpyeMmol maxTRoft BOgH H OT OTHOHEHHA CedeRall TopaOBHAH
B COLIA IEEDOSIEBATODA .
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Nosnbsysacs fopmysoft (3.25) »m Tadn.3.6, nondEnapT TAaKOe COOT-
HomeHHe CedeHm! 'ODIOBHHH B COILIA TRAPO2AEBATOpA, KOTODOMYy COOT-
BeTCTBYeT TpelyeMmoe OTHOmEHHe Hamopa HA BXOXe X BHXONE I'MAPOSIEBA-
Tope., OUTHMAXLHOE COOTHOmMOANE CevedHRt rODIOBMHH ¥ COWIB NaHO B

padore [22]
(?{;L:z )m = 0,88 —g-: . (3.26)

PacueT reoMeTpHYeCKMX DasSMepoB TEIpoasesaropa (puc.3.9) mpo-
BOIWTCA 0O cienyxmmm HopMmysam:

Qs 2
=66 =5 , MM
{;‘M m ) ’ (3.27)
rze Qs - pacxon padoseR momi, M3/u;
Hs - RHamop BA BXome B I'ERDOSAEBATODP, M.
JimameTp padodero comsm

d,= 1,137 Fem . (3.28)
Imamerp ropnoRMud (KamepH cMemenms)

Ao = deon
P Al

Paccrofare 0T BHXOAHOr'O CeYERMA COIUIA JO EXON2 B Kamepy

(3.29)

CMemenRA
b =(1—15) drp. (3.30
JUmea mumagpRIeckot KamepH cmemeRmA
f, =(6—10)drep. (3.31)
Impa maddysopa
l, =(6—7)(de —drp), (3.32)

TIe de ~ IMaMeTp BHXONHOro cedvenas muddysopa.

[Ipumep pacvera rumpoaresaropa Jal B IpHIoXeREE 4.
Pac4eT Ha mpouHocThk meTamefl IENpPORNEBATOPE OCYLECTRIAETCR H3-
BECTHHMA METOIAMH pacYeTa apMATYPH TPYOGoNpOBONE BHCOKOI'0 HARIGHWA.
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Prc.3.9, Pacusraasg cxeme I'eOMETPEISCKRX pasSMEpOB
IRAPOBISBATOPA !
Aeon, Argp, A, - XMBMETDH COILEA, I'ODIOBRAH,
suxontoro cevenwsa mufibysopa;
€. - paccTofHEe OT BHXOEHOrO CEYeRES GOLMA

XO BXOf2 B I'OPAEOBBHY ;

€, - nampa Raweps oMemeEms (ropNOREEN);
¢, - mmna mmddysope
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YauruBas sapacradre ¥ HPOBSHA NOMONHATENBHHE paoYeT Ha Ipoy-
HOCTH B COOTBETCTBEM C OymeCTEykmumu Hopmamu (I'OCT 8732-70), Bu-
OmpaeM HareHeTaTeJNbHHY TPyOONpOBOX C IMaMeTPOM YOAOBHOI'O IIPOXORA
dy= 150 mm.

TpyOnull KoJJIGKTOP H apMaTypa BHYTPH KaMeDH NPRHEMAKT C
IuaMeTpoM YCJIOBHOTO NPOXOn& dy = I5¢ MM, Bcacunamimit Tpydompo-
Box - ¢ dy = 200 mM.

8. CocrapideM XapaKTEeDUCTHKY TPyCOmpOBOZA COrJIACHO THIPaBIH-
yecko#t pacdernolt cxeme (cM.puc.3,I).

I yuacTok. JluameTp yCIOBROI'O NpPOXOZA dy = 200 M, CTpOMTENB-
HasA JumHa TpydoopoBoma f“ = I8 M, Beuny Hedoxmmoll nEHH BCACH=—
Balero TpydonpoeoXa MONPABKA HA HeCOOTBETCTBHE (JAKTHYECKOro Ima—
MeTpa YCXOBHOMYy HOPOXOLY He MPOA3BOINMTCA.

KosfureHTH MeCTHHX compoTuBaenmh no cxeme (puc.3.I)
radn.3.1 oynyT:

gnaned npuemaHit ¢ cerTkoft — 5,2; KoJeHO C saKpyrieHued -
0,6 x 2 = 1,2; nepexoxn (xoudysop) 200/150 - 0,I, orxyma
x,& =6,2+1,2+0,I=8,5.

Conporunietive I ydactka TpydonpoBoma gy = Ay ect + flmt Z:% -

= (0,67807 + 1,8 + 3,9347-6,5)-107* = 38,1-107%, «Y/nf,

npHYeM 3nadeHnd /Ia:f B Ani B3ATH H3 Tadxll.2.

Tadmana I1.2
dy,wm i A | Am, Pabl Ay, 2N
I00 0,041900 26,714 63,755
125 0,039187 8,1868 26,114
I50 0,037102 3,1150 12,594
175 0,035426 1,3760 6,7977
200 0,034034 0,67807 3,9847
225 0,032852 0,36321 2,4876
250 0,031830 0,20780 1,6321
275 0,030933 0,I2639 I,11477
300 0,030360 0,079066 0,78710

+ Bexwymny ywmmomurs Ha 105,
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I yqacTox, JmameTp yCHOBHOT'O HPOXONA dg = 150 mm. Crpou-
TesbHAA IJINHE NDAMHX YYacTKOB fcg = I5 M, Beuny manofl jumMHH TpYy-
GONMPOBONA NONpPABKA BA HECOOTBETCTBES (AKTHYECKOrO AMameTpa yCH0B-
HOMYy NpOXOHNYy He MPOM3BONATCH.

Kosjuupmenrs MeoTHHX comporEBiexuft mo ykasanHolf cxeme
ra6m.3.I oymyr: meraska (komfysop) & = 150 mM - 0,I; samsmexa
waosas (= I50 uM - 2 x 0,26 = 0,52; kzanas oO6paTHli MOBOPOT—
uuft - I0; Tpo#taur paBHonpoxomauit - 3 x I,5 = 4,5, orkyna

>,2 =q1+052+10 +45=1512,

Conmporusrenne II ygacTka TpydonpoBoma
a, =ﬁ3ﬁl eca + thl ZZE =

=(3,M5-15 + 12,594 -15,12)- 10" = 237,15 107 uym,

Il yyaorok. JuaMeTp yCIAOBHOI'0 Npoxoma dy = I50 MM, cTponTENB~
gasg IJmAA TPYOONnpoBOR& fc; = 520 m,

Comporneserme [l yuacTka TpydonpoBofa ¢ ydeTom npadasxu 10%
HA MeCTHHE COIIDOTHBJISAHA

az = 11 Ams bes = 11-3,115.520-107 = 77[1::'10-‘;‘ 4Y/Ms,

CymMapHOe CONpOTHBJAGRHE TpydonpoBoma
Q=a, +a, +0y = (34, + 238,15 +1751,8)- 107 =

= 2056,26-107% = 0,002056 , WY/ M5,
Xapakrepuctuka Tpydomposoma H =Hr +He t+ aQt =
=110 +60 +0,002056 A* = 170 +0,002055 Q* .

3anaBadACch pas3MIHHME 3HAYEHHAMH Q , CocTaslfeM pAN Hapa-
METDOB MOCTPOEHMA X8DAKTEDHCTHEN TDyGOIDOBOJA:

‘e 0 25 50 75 100 125 150
Rt ... 0 625 2500 5625 10000 I5625 22500
aQ ... 0 1,286 5,14 II,565 20,56 32,I25 46,25

H ... I?0 171,83 17,1 181,6 190,6 202,I 2I6,3



- 55 -

9, SaTeM HA HANOPHY® XAPAKTEDHCTHKY Bacoca (put.[.2.2) nano-
CHM XapaKTePHCTHKY Tpydonposojiga. ToIxa nepecevyeHds] XapaKTepucTBKE
TpyGonpoBoza ¢ xapeKTepHcTHKoff Racoca ,fe onpeneyaeT padowd
PeRUM HacOCa.

TlonywenH ofemywrme IaHHHO Q,o: 108 M3/4, HP = 194 M.

I0. IloTpednaemass MOmMROCTH IBHI'aTENA

g 2 Qpot Hoos  _ . 1000105 194 - br.
N=11 5600702, ! 3600 102 - 0,63 = 99,30«




IOpunoxenve I

NMAMEP PACYETA BUEOPA MECTA PACTIONCXEHT
O%ICTHOIO COOFYXEHH

WoxonHue pansde AR pacdeTa: BOLOMNDPHTOK Q =100 w3/1; ga-
coBoR odnem mcnompsyemofl oummentoft somu (Tpedyemoft mRa Texmonora-
YecKme AyXAH maxtd) Qeea = 40 M®/u; mopmarmpHEfl KosPDMMIEHT BPdeK-
rusroctt E = 0,I5; reomesrveckmit ramop Hy = 800 m; cromMocTs
I xBr.q saexrpoanepram € = 0,007 pyd/kBr.4; KosfuipeHTH noxes~
#oro nedcTEBEA BoROOTMMBHOR ycrauoBxm /] = 0,7I; I' 93= 0,915;

Ny =1i e = 0,95,

Vcxoms M3 9THX RaBRHX B TpedoBaHE# K INyOEHS OWMCTKY WAXTHOH
Boms (ocTarovnoe ComepRAaENe B3BEOM - Ko 5 Mr/n), muOHpaem EaA
cpaBReHRA N0 ratx.].2 noBepxnocTHY® cxemy N 3 OTCTAMBARMA B BEpTH—
KaIbRHX oTcTONAMKAX ¢ pearenrTmoll odpadoTroff m PwasTpoBanmEeM Ha
cropux fxaprpax m cxeMy » 6 (momaemunfl papmanT) ¢ npEMIBONMTENBHO-
crsn xo 100 M%/4.

Torza X ECXONHEM RORRNM ROCABATCH CJEIyNHME:

ceGecrommocs oMmcYem Coy = 0,032 pyd/M® 2 ynexshue xami-
raxseue satpary Koy = 0,11 pyd/u® mnn nobepxuocTHOro BapWasTa
N COOTBETCTBSRRO RN NOASEMHOrO BApEaHTa

Ca =0,070 pyo/u®;  Kp = 0,41 pyo/u®.

Baraxcaens 3navenxa XoedifwmuenTos Repapencrsa (I.8):

A= (0,070-Q0 32 )+0,15(041-0,11) = 0,083 pyd/n3;

0,00273
0,71-0,915-1-0,95

Hoxcrases 3ra2cHEEA BeXNIAH B HepameucTsBo (I,.8)

8 =0,007-11- = 0,0000345py&yn,

leg> {1+ 00000”5'800

0,083 ’

13- > 1,333

HepaneHCT®® BEEEDIAA®TOA, CXENOBATEABHO, BHOMpRETCA NOBE[XHO~
CTHa? CXEMA DOCIMONURTNMEE OYHCTHHX COODyXehmft.
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Hpanomerme 2

[IPAMEP PACYETA TOI3EMHOM ITOEAPHOMN
HACOCHOM CTAHIMM ¥ TOEAPHO-OPOUTENBHOIO
TPYBOIPOBOIA

I. VcxomHHe OaRHNE XAA pacdYeTa: pPacXoOX MOXADHO~OpPOCHTENBHOH
cetw pacusTRufi  Hpace = 100 u°/4; nanop, momyckaemuft B MarucTpa-
JM [IORAPHO~OPOCHTeNBbHOR ceTR H =200 M; namop B xoneduoft Touxe
He = 60 M; runpammveckan cxema (cM.puc.3.I).

2. UM onpeneXeRmA THNa Hacooa HA rpajuxd (puc.l.2.I) HaHo-
cEM TOUKY ] © KOODHRHATAME Qpau.= 100 %/am H =200 M,
Touxa /& nonazaeT B padowm 30Ky HAcoca LHC I05-98...490 (5MC-IO0).

3. Ho uhnuernyasnbHofl xapaxTepacTRKe ¥R Tack.3.2 onpemenseM
OCHOBHHe napaMeTpd nacoca [[HC 105-98...490: Q~= I05 ua/':; H.= 49 m;
Hxo = 54 m; R, = 0,68.

4. Yucxo paGodux KoXec Hacoca

z H‘ 49 "“1/.

ITpHHAMAEM HACOC G YeTHDPBMA pDACOYHME KONECaMA.
5, Hanop nacoca upy #yAaepok nomage

Ho =2 Heo = 454 = 216 m.

6. HpomepaeM BuGpan#ift HacoC HA HaAM4Ee padodero pemuma B
yerofiunpocTs npst cod/mpenur ycxosua H < 0,95 H, . Tak xax
0,95+ H, = 205, a 200 M < 206M,70 padouw#t pemsM OyHeT yCTORTUBHM,

7. JuameTp HanopHoro Tpydouposoma onpenesneM mo Qopuyre

_ '
d=Vozesy -
TpunuMaeM OXefynune IS8HHNG NAA pacdeTa: CKODOCTD NBERGHAA
BONN Hp¥ pacxojex Ha noxaporymehme 1V = 4 M/0;
Qpace = 0,028 M3/¢;( 100 M3/4).
- ]/ 0,028 _
d - 0,78;"# = 0,0.95-)1 .

Torra
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Mpunoxenye 3

[ITFMEP PACYETA VSMEMEHWA PESVMA PABOTH
TIOXAPTIOT0 HACOCA

Onpenesum mameHerme pexmma padoTH Hacoca SMC-7 x 7 ® Tpydo-
npoBonA, XapaKTEPH3YHMErocA CHSHYLIEME NapaMeTpaMi! reolesndeckas
BHCOTA HDORAYH H,- = JOO M, mmsa = 1500 M, mEaMeTp HOBOT'O
rpyonposona d = 0,105 M, xoodprument Hapcm 7pydonpoBosa
A= a——“""",gf.";;” =0,02014 , rooPIMOMERT MECTHHX CoOmpOTHBACHMH ¢ =17,
i racoca S5MC-~7 x 7 womuwecTRo oryneset 2 = 7, [lo radmue 3.2
BHOMpADTCA SHAdenmst Xoappmmuerros H, = 22, A = 0,0965,

B8 = 0,0244, npm pacxome Ra TeXHOXOTEYECKHE uyxmi Q, = 40 M /3
n8 rpajrxa (pmc.3.7) noayueso suawenme xoadpmmmenra Cp = 0,00266,
B navarseuft nepmon sxcmayaram ( L = 0, #,= 0) pesum padors
racoca ompexesnserca mo gopwynam (3.16), (3.22) nocme BuuMCACHRA
BenomoraTeasunx peanumi (3,17)~(3,21):

D = 7(1-0,00266 0%} 3600* = 90720000 ;
d’ = 0,105 (1-001:0%) = 0,705

A = 0,0201 (1+0,3+0%) = 8020143

p = Q10511 _ gq 5096 ;

s = pozom
s nso0+448,630 , 1
o = (0,0024y-90720000 + %"I,g'g, (Qoz01y 0'105,!' +Q1¢75" )) .

Q =095 -gon000+ Wa,ov%s -90720000)%/3600% ~ 4ot (3600 A0~ 22-9000000)  _
ok

= 51,9 W/ ;

H = 7(22 +0,0965 -51,9 —0,00244-51,9%) (1-0,00266- 0%5)=143,9 u,

K XoRNy roNa Hanopman KBS HACOCA CRFSMTCA M MIMEHATCH
XapaKTepHCTHRA TPyOONpOBoEA. PemuM DadoTd macoca Takve onpefesieM
mo dopuyaam (3.16) ® (3.22) nmocae ButHCHeEmE BonemoraTensENX Be-
mrawe (3.17)-(3.21) mm yeaonwh: t =5100qnx 1, =1 rom:
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D = 7 (1-0,00266 -5100% )+ 3600*= 73487000 ;
d’'=os (1-001-1°°) = 0,10395 ;
X =000 (1+03-1%) = 002618 ;

't _ o105 (1-001:1%) 17 ~ .
Z, 0,02014 (1+03+19%) 67,50 ;

i

_ ) $ o 1500 +67,50 7 »
A =(0,0244° 73430000 * 375 gy (00261 = S5mior t samil)

Q= 00965 - 73490000 * 7/0, 0965+ 73490000)%/ 3600 — 44, (36002 100 -23-73590000) '_
24 =

= 35,2 M¥4

H = 7(22+C,0365 35,2 0,002q~~35,2’)(7-0,002664’1000'5}-—-125,9",

W3 monydewnoro peweHus cAeiyeT, YTO CoBMeCTHaR padoTa Hacoca

S5MC-7 x 7 »m TpyGonposona muamerpoM 0,100 M u ;mmHo#t I500 M
K KOHLY TOfa He yAOBIETBOPAET [0 PACKONY TPeCOBAHEAM HOPMATHBHHX
IOKYMEHTOB NpY TYIIEHNN MOJI3EMEHX MoXapoB. CremoBaTeabHo, HACOC

HeoOXOImUMO 3aMEHRHUTH.,
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[Ipwroxenue 4

IMEP PACYRETA IFOMETRYECKMX PASMEPUB
I KJl.J. TMIPOSIEBATOPA

PaccMoTpuM ynpomeHHYl cxeMy ¢ ramposnesatopom (pnc.d.4.I).
3nech rAy0MHE WAXTH OMpeNE/A6T HANOD B MOXAPHO~ODOCHTEIBHOM CTABE
Hy+ Buoora momaun Hy 1mC TpeGoBaHAA K HAMODY B KoHEUHOf ToOY-
Ke — HANmOp HA BHXONe IMUpoadesaTopa Hy ; BHCOTA BCACHDAHMA WAXT-
Hoft nomy M3 BomocGopuvka — My .

Odo3naunM Yeped (J, KOMMUECTBO MHEEKTHDyewdodl rUmposIenarTo—
noM waxTHON BOIM; Qs - xomwectso padogeft Boms, noxBomiMOft ©
HOBEDXHOCTH IID NOXAPHO-OPOCHTENLHOMy CTABY K COILY TRLPO3JIERATOPA;

B =Qn/Qs - roolimmenr naxexumm (nonmMeunsanma).

Ovesnmno, wro Hu+Mn ~ nomuul nanop, coodmaemull MuxexTHpYe-
moft maxruofi soge, & Hy—Hy - norep nanopa padoue#t Boms B rmgpo-
sJepaTope .

K.n.x. renposyesaTopa #)  OmpementeTcA kak OTHOmCHME nose3-
uoft momuoctr Nom , CosnaBaemoft THIPOSNEBATODOM, K MOWHOCTH,
aarpauxpaeMofl MNsarp nM. osTomy cormacko padore [2I] x.m.n.
TRIPOINEBATOPE OHPENCARETCA IO (OpMyJIe

L Qo Huthy
72 H-h,

Inn pactera K.M.Z. rURpoOdJeBaTopa HeoCXOANMO BHYUCIMTE K0Bd-
WMeHT NoTMemwmaumA B W SHATH BeMWIMHH Hanopa ka mxome Hg
® Bxome H, rmmposiemaTopa M Bo BcacwmamueM naprySke Hp . Lm
BHUWCNERUA RogbpnmmeHTa nogmemmBaHnsd HeoOXOIMMO 3aMEDUTH pacXomo—
MepaMm pACXOINH BOAM HA BXONE ¥ BHXON® I'MADO3JEBaTODA.

Ine pacteTa ®.M.X. CEOpOaNeparopa I'-600 OuM NpOBEZEHH M3Me-
PEHHA DAcXONOB ¥ HANODOB NDH DAa3/MUHHX DexuMax padoTH, YTO OCyme—
OTBJAJIOCH NYTEM H3MEHBHRA COMPOTMRJEHNA CETH 3a T'HIPO3JEBATODOM
OpR OMOMA 3aIBERK®. B pesynsrare NOAYYeHH DKCOSPMMEHTANBHHE TOMKR
Aa TpafuKe BaBACHMOCTR K.I.I. I'EIpO3JEBATOpa OT pacxona waxrHoh
BOLH. [I0 MeTONy HaMMeHBIMX KBAIPATOB HAXONHM alpOKCHMEDYmy® ¢yax-—
mo, rpadux Koropoft BMecTE ¢ BKCIEDUMEHTANBHHMU TOYKAMM IIpEl CTB-
JeH HA puc.ll.4.2.
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Puc,ll.4.1. YnipomeRHAA cXemMa CETR C I'MIpPOSJEBATODOM:
H¢ - uanop nomy, nocrynanue# M3 noxapao—
OPOCHTAXBION0 OTABH;
H, - nanop Ra BMXome TEADOSNERATODA;
H, - DHOOTA BOAONBARWA WAXTHO! BOmH
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Prc.0.4.2. T'pafury K.0.h. ¥ RanopHoft xapaxTepHCTHRK
I'RIpOSIEBATODA
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Il pacdeTa IeoMeTPUYECKMX pA3MEPOB THAPOSJIEBATODE IpUMEM
cleNylide MCXoNHHE IAHHHE: HAMOp HA BXQNe B I'Muposyeparop (3aBu-
CHT OT I'JyCHHH I'OPH30HTA) H, = 800 M; Hanop Ha BHXO}NE I'MEP0O3Jie-
BaTopa H,, = I50 M; pacxof BojH H& BHXONE THApoaseBaTopa {mosxen
COBNANATH C DACYETHHM HA HAHRYD MORAPHO~OPOCKTENBHYW CETH) Qu =

Gs + Qn = I10 Ma/q; IuamMeTp BHXOTHOTO cevyeHnd IHddyaopa
(cBAi3aH C IRAaMETPOM [TOXADHO-OPOCHTENBHOr0 TpydonpoBona) de = 100 MM

I. OumperessieM OTHONEHHS ﬂqo /f’can 1o opmyse (3,26).
lipensapuTensio Haxomam Hg / Hy, = 300/150 = §,33.

(Frop / Feon) onm = 0880+ 5,33 = 4,69.

2. OnpenenneM ceyenue /}u no dopmyae (3.27).

Pewas ypabrenue (3.25), npensapuTesbHO HAXONAM Ko3(durment
phmeKiMy B , a no radn.3.6 ompemenanem KosppuumentH QA,,Qy,Q;
(BHOupaeTCA CTPOKE ¢ CJM3KMM 3HAYEHHEeM OTHOWSHWUA fw, / ¥eon ,
Te€os f‘lup/!‘(m = 5)0

H” /Ha = (HB/Hn)"z (5-‘33)-1-': 0,1‘76 .
Ay 3027003 U, =40607; Uy = 0,008% ,
0,187¢ = 0,2700- Q06075 - 0,0084 p*,

0,0034_/5' + 006078 -Q0824 =0 ;
ﬁ*v-?,zzep -4305 =0 .

P2 =360t V73,05 +9309 = -3,613¢ 4782 ;
p1 = 8,395 <0 ~ He pogusgum

ﬁz = 1)168 .

acxoll padouett Bomu (g Top = v 163 50,7m34 .

3HauuT con = 66 3BT _ 1
1 f T 718,31un?,
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3. OnpenenseM mvameTp padoyero comna no HopMyre (3.28)!
Reop = 72,29 = 12,3 nn.

4, OnpeneyveM nmamMeTp TOPNOBMHH (KamepH oMemeHms) 1o dopmy-—
ae (3,29):

- .ﬂl—’—— = P
d"r W 26)6‘/ 27 mm.

5. OnpemesrieM paccTOAHME OT BHXONHOI'O CEYeRus COILIA IO BXoma
B Kamepy cumewsHns no gopmyne (3,30); xosdfuimenrt Gepem ocpenseH—
Auft M3 pexomenmyemux, T.e. 1,25

le = 125:27 = 3375 = 3ymm

6. OnpenenseM IAMAY UWIMANDHIECKOR KamepH cOMemeHHs OO (GopmyJre
(3.3I) nm Bnepems CTosmeTro KoaddMumenra BHOMDaeM cpegHee 3H&a-
4YeHne, T.e. Oepem 8.

by = 3-27 =216 mn.

7. Onpenesnem mmuy xudlysopa no popmyne (3.32); muameTp
Buxomuoro ceveans e = 100 mu; ocpenHasieM ana4enne Koapinimenma,
Gepem 6,5,

ly = 65 (100-21) = 474,5 hn.
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[IEPEYEHD OBOPYJIOBAHAA, WCIIONBIY EMOTO
B PEXOMEHJALMAX TIO QWICTKE ¥ VCIIOJb30BAHID
UWAXTHX BOR LA TURAPHO-OPOCUTENBHOIO

[pwnoxenue S

BOLROCHABEEHIH
HawMer oBasme Pas Gormg DS THDO ‘3apog~
o60py I OBAHHAA : pa § poeKTHP BIEK imaroToBATENH
YcrauoBka nmo ounmcTke  LowVIW Jlcuerxad OPOBRT~ JKCHEPHMEHTaNb~
2 o0e3sapaxuBalyn Had KORTOpA Hult saBog
maxTHO® BONH Ra mo- MLl ¥yCCP JTowY TV
BEPXHOCTH
Ycranopka no RefiTpaum- JowVIY Kpaonoay9ckan OKCHepEMEHTAN b~
3alHK ¥ OYMOTKE KHCJHX npoeKTHAR KOH~  nuft saBox
WaXTHHX BOX ropa WVIT YCCP  JowVIW
Ycranoeka mo owmcrtke II/o "Poc— Kxrumpomexr ApreMoBokak
R 00es3apaRKBaHHD TOBYTOXB" Py nopeMorTHEHR
maxTHoO# BONH B mOO- 3aBOXK
3EMHHX Y CJ10BRAX
[loxapHHe HACOCH U flchoropcokuft
runa [HC, MCK, MC M. Penopo- MBIIHH OC T POH~—
Ba TeAbHHE 3aBON
T'¥nposaeBaTop I PM3 yrompHHX
1M, dezopo— odveERenRH

Ba
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