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Tlpeancnosne

CucTemnl oTBEEHUA aTMOC(EPHBIX OCAAKOB C TOPOACKHX TEPPUTOPHIL
npu3BaHbl 06ecneUnTh HOPManbHbIE YCAOBUSA KUIHEEATEALHOCTH B Hace-
NeHHBIX MYHKTax BO BpeMs BbIMageHUA Aok AeH U cHeroTasHud. HepoctarouHoe
BHHMAaHUC K CBOEBPEMEHHOMY OTBEAEHHIO aTMOC(EPHBIX OCALKOB HepeaKo
NPUBOAMT K 3aTOM.IEHHIO TEPPHTOPHIA, epepbiBaM B paboTte npeanpusTuii n
TPaHCIOPTA, ope 000pYAOBAHHA U MAaTEPHANOB, PA3MELICHHIX Ha CKTagax
H B HIDKHHX 3Taxkax 30auuil, ¥ ApYTrUM Ype3BbldaitHbiv cuTyaudsm. Yiuepb,
BbI3BaHHBIH CHNLHBIMH JTHBHAMH, B HEKOTOPbIX ClIyYasiX MOXHO CpaBHUBATb C
YPOHOM, HaHECEHHbLIM KPYMHBIMH NOXapaMH

ITepen cGpocom B BOMHbIE OOBEKTHI AOKAEBLIC H Tanble BOAbI, KAk
TIPaBUIO, ROMKHb! ObITE OMHLIEHbI 40 TaKOW cTeneHH, uToOnl He BLI3BATH
CBEPXHOPMATHBHOIO 3arpA3HEHHA BOAbI B BogjoeMax Mioraa skoHoMuueckH
ONpaBAaHHO HAKOMACHUE MOBEPXHOCTHONO CTOKA € LIENbIO €10 HCITO;Tb30BAHHA
JN1s BONOCHAOMEHUA MY OPOLIEHHA.

Coopyxenus ans orefeHs aTMOCHEpPHbIX OCANKOB C 3aCTPOEHHbIX
TepPPUTOPHH NOABUIUCSH paHbilie TpyOOIPOBOAOR, NpeAxaZRa4eHHBIX 1.1 cOopa
3arpa3HEHHbIX 6biToBbIX BoA B Muaun. [peunn, Pume, Erunte, Ha Teppuropuu
ObiBlIEro rocynapcTsa YpapTy, B Hallel cTpaHe Npy packonkax oGHapyXeHbl
COOPYHCHHA N1 OTBEASHHA JOKAESBBIX BOA, BO3PACT KOTOPLIX COCTaBIAET
COTHH W gaxe Thicaun net [pu packonkax Hosropoackoro Kpemas naitaesst
noA3evHbie AepeBaHHble TPYObl N KHPIHUHbIE Kenoba A4 OTREXEHHR D0~
/EBbiX ¥ Tanblx Boa B Mockoeckom Kpew:e TpySonposon Ans oTeoaa ar-
vocephsix Bog ¢ MBaHoBCKo# naowanu owi:i npoaoxken B 1367 . B XVII B
Ha4ya0Ch MlaHoMepHoOe CTPOHTENLCTRO 0%/IEBOI ceTH B Mockae M
[Terepbypre. CTpounuch GonbLIHE KUPMHYHBIE KAHAMbL, MOABHIKCH NCPRbIC
OXKACHPUEMHKKU C peineTkami

B Netepbypre anuna BozocTouHo# ceTH yxe B 1832 1 cocrasnsaa
95 kM B nactosiwee Bpess fipu 3acTpoRKe HaCcC.ICHHbIX TIYHKTOR MHOTrO-



YTAKHBIVH 34AHHAMU YC TPAHBAIOTCS COBPEMEHHbIE CHCTEMBI MORCPXHUC IHOIO
BOJ0OTBEACHHS, B OCHOBHOM 3AKPBITHIE, T€ B BHAC NOA3CMHLIX rpy6o-
NpoBOIOB,

Pacyerhbl ceTei 1119 OTBEACHNA A0HIIEBBIX BOA, KAK MPABHIIO, CIOKHEE
pacueToB ceTeH TPOU3BOACTBEHHO-OBITORBOTO BOA0OTBeACHNA, HbO Gopmu-
POBAHYC JOMKACBbIX CTOKOB MPOUCXO/AMT IIPH HEIIPEPbIBHO H3MEHAIOLLIMXCS BO
BpPCMEHH NPUTOKAX BOAbI ¢ pyieratowleil TeppuTopHH. XapaKTep BbillalcHHA
noxeit 3aBUCUT OT K/IMMATHYECKMX YCAOBHH M TTPEACKA3YEM TO.ILKO €
onpeaeleHHOR CTENEHbIO BEPOATHOCTH, a CTOK, B CBOIO o4epedb, 3ABHCHT OT
BM/1a NOBEPXHOCTH, pebeda U MecTHbIX YCIIOBHI.

OcHoBbl pacieTa 1OX/AECBbIX CTOKOB B Hauleil cTpaHe ObLAM 3a10XKeHbl
[1. ®. l'opbadesbiM H H. H. benosbiM, pa3BuThbl 1 1IPO0MKEHL! JOKTOPOM
TexHyuueckuX Hayk I 1. LLuropuHeiM, KAHAHAATOM TEXHHUYECKHX Hayk
M. B. MonokoBbIM, aBTOpPaMu JaHHOH KHWUIU W ApYrMMH yueHbIvH. Boripocavn
OYHCTKH AOXKAEBbIX Y TanblX BOJ 3aHHMAIOTCA YYEHbIE W WHKEHepbl paaa
Hayuso-yccleaoBaTeNbckux opranusaumii u Bysos (CTI6IACY, HHI'ACY,
'HL, BOLI'EO, HUH KBOB, MoceoaokananHHHnpoext, CTIGHUHMAKX
1 ap).

B nacroswem nocobun nogpobHO onucaHbl CHCTEMbl OTBEAEHUS
MOBEPXHOCTHOO CTOKA M METONbI MX pacueTta. [Tocobue npedHasHaueHo B
OCHOBHOM AN cTyAeHTOB cneunanbHocT 290800 “Bonocnabxenne u
BOJOOTBEACHHC", HO MOXCT ObITH HCNONB30BAHO CTYAEHTAMH APYrHX
crieHanbHoCTel, a TAKKe HHIKEHEPHO-TEXHUYECKHMH paboTHHKaVIH.

Fnaeel 8, 9 v 10 Hanncanbi aBTOpaMU COBMECTHO C KaHAMAATOM
TeXHKUECcKuX Hayk, noueHtoM O. M. Mnburoit.

ABTOpb] BIPAXAIOT NPU3HATEALHOCTD KaHAMAATaM TEXHUYECKHUX HAYK
B. I1. BepxoTyposy u M. M. Ko3bMHHO} 3a [IOMOLLb B 1101 0TOBKE H O(hop-
M.TEHUU PYKOIMYCH, PCLICH3EHTaM — IOKTOPY TEXHUYECKHX HayK, lIpodeccopy
JI. 1 CokonoBy ¥ KaHAWAATY TEXHUYECKHX HayK A. B. BnaronpaBsoBy 3a licHHhIE
COBETHI U 3aMeUaHM A, C/IefaHHbIe NPpH pELIEH3MPOBAHHM JAHHOTO Nocobus.



Tnaea 1. OBLIAH XAPAKTEPUCTUKA OBPA3OBAHUA
MOBEPXHOCTHOI'O CTOKA

1.1. KpyrosopoT Boabl B npspoje

BbinazacHue 0CafKoB, 110TEPS YAaCTH BOJIbI, CTOK M HCNAPEHHE COCTABIAOT
OCHOBHbIE 3BeHbA KPYroBopoTa BoAbl B liprpoiie Ocalky B BH e A0KIS, CHEra,
1 paja i pa3iH4HbIX [IOBEPXHOCTHRIX KOHACHCATOB HE M10/HOCThIO MONaLaoT
B Cerd BONOOTBE/NEHHA. 3HaUMTe bHAA UX HacTb MBO ucnapsercs, ambo
MOTZIOLAETCA W:I¥ OCTAETCA HA NOBEPXHOCTH, HAa KOTOPYIO OHM BbINany. Ho 1
noc1e Toro CKOpocTh (GOPMHUPOBAHUS CTOKA 33BMCUT HE TONBLKO OT
HHTEHCHBHOCTH OCAZKOB, HO H OT KOHQUTYPALIMK NOBEPXHOCTH, A TAKKE COOT-
HOUIIEHUS MEXRY BICOTOM €108 H CKOPOCTHIO ABUIKEHUS BOABI.

WHTEeHCHMBHOCTL BLIBAACHHS OCAIKOB MEHAETCA ¥ BO BPEMCHH, H 110 BOIO-
cbopy. BaxcHoe 3HaueH e MMeeT BeTep, HEeCyLLMil Bilary, koTopas Henaph.1ach ¢
OTKPbITOI BOZHOM YT APYTHX NOBepXHOCTel. Betep Bhi3biBacT nepeMellieHHe
obnakos nan sogoc6opom. Ocaaky 6yayT BhIMagarb B TOM CTyyae, eciu
TeMnepaTypa B offnake BOASHOrO 11apa yNaaeT HWXKE TOYKA poOChl, T.e. Toi
TeMNeparypsl, pH KOTOpoil HeHAchlIUEeHHbIH BO3AYX NpPH MOCTOSHHOM
B.1aIrOCOAEPHAHUM CTAHOBUTCS HACHIILEHHBIM. Takum o6pazoM, BhITAACHHUIO
0CalKOB NpeALIECTBYET KOHACHCAUMNS BOASHOr0 napa. Ero oxnaxaetiue Moxer
OblTh BbI3BAHO NOABEMOM BO3AYXAa NPW HaTeKaHWU Ha FOPHYIO LUENb
(oporpadnueckue 0canky ), NPoOXoxACHHEM XONOAHLIX HpoHTOB (PpOHTaNL-
Hble W.IH UMKIOHHMECKHE OCALKH) MITN HArPEBOM BO3AYyXa NOACTHAAIOULEH
nosepxHocTH (KOHBEXTHBHLIE OCafikH}. B nocnegxem cnyyae BO3HMKAIOT
rpo3bl, NP KOTOPBIX OCAAKH BbIIANAKOT HHTEHCUBHO, HO HacTO B TEUEHHE
OYCHb HEMPOAONKHTENLHOIO BPEMEHH — HECKO/LKNX MUHYT UM HACOB.

Cher, cHeXHaa Kpyna W TPaj ToXe BHOCAT CBOH BKNaj B cTOK, [dns
Mpoilecca CTOKa BaXHOE 3HAYEHHE WMEIOT NOBEPXHOCTHOE 3alePXKaHHE U
ocobennocTn penbeda bacceitna Bogocbopa Kpyroeopot Boabt B npupone
nokasaH Ha puc 1.1.

Ob6hem cTOKa MOXKHO CHMTaTh CHyYvaitHol BeNMUMHOM, TaK kKaK Ha HETO
RIUAIOT Muorue Gaxtopbl (B TOV YHCAE COJHCHHAA paluauus, JABMKEHHE
BO3AyXa u Ap ). N0JTOMY €ro 3Hauctue oObIYHO oueHMBAETCA ia OCHOBE
CTaTUCTHYCCKIX RaHHBIX 32 NPCIUCCTBYIOWRH Lieproy, OaHaKo. Halpasass
BO.ty B Kanalibl, HAKaIlTMBas ee MK epebpachiBas B APYroc MECTO, OXKHO
BANA L HA HPOIIECC CTOKA
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Puc. 1 1 Cxema opranuzaLuMy H OTBEACHHA NOBEPXHOCTHOrO CTOKA

B npuposie ecTb pakrophl, BIHAIOLINE Ha NPOLECC BLiAASHHS OCAAKOB.
Tlon BIHAHWEM HEPOBHOCTEH 3eMHON NMOBEPXHOCTH BETPLI MEHSIOT CBOE
HanpaBneHKe N CKOPOCTb, a COAepXaHue Bi1ard B armocdepe orpaHnyeHo
[To3Tomy cyinecTeByeT HEKOTOpPLIH H3HUeCcKHH Npenes MakcHManbHOH
MHTEHCHBHOCTH OCAJIKOB, KOTOPYIO MOXHO OMAaTh 3HAYHTeNbHA% YacThb
OCAaAKOB, BbINABIIUX HA TOBEPXHOCTH 3eMAH, GUALTPYETCS B MOUBY
Oaxruuecky 98 % 3anacos npecHoil oAbl Ha 3emne (6€3 yueta neaskbiX
NOKPOBOB) HAXOAUTCS NOA 3eveit. [Tog3eMuble BOAbI MEIEHHO IBMAKYTCA B
BOJAOHOCHBIX [114CTaX B HanpasneH1u 6oaee HU3KO pacnOIOKCHHBIX PEK, 03ep
1 mMopeil ¥ nocTeNeHHO PacXOaYIOTCR B 34CYLUMBbLIC fNiepuodbl. YacTb
noaA3eMibiX BOA H3BIEKACTCH PpacTCHUAMN K TepﬂCTCH B IIpailecce TpallCl’lH-
paunnr r[pH IlOCT)’]'IﬂCHMH 0CaUKOB B BOUOHOCHL!IE MJIACTHI 3anacs! neA3eMHbBIX
BOJ1 BOCITOJIHAKOTCA.



1.2. ATmocdepHbie 0Ca1KH

Ha noBepXHOCTD 3eMAY H Ha NPEAMETbI OCAUKH BBIMALAKOT B RK,1E A0,
MOPOCH, CHEra, CHEKHBIX 3EPEH WM OCKAAIOTCA HEMOCPEACTBEHHO U3 BOYYXa
B BWE POCBHI, MREA U U3MOPOCH. Pexny yBrakHeHns B OCHOBHOM Onpeae-
A1SeTCA BbINaJalouiMMU OCAAKaMH, KOTODPbIE XAPAKTCPH3YIOTCH KONMYECTROM
1 (ha308bIM COCTOAHMEM (FKHIKME, TBEPIbIE H CMCILIAHHbIE ), HHTEHCHBHOCTbIO
¥ TIPOAOJIKHTENLHOCTBIO BhiNadeHHs., KonnuecTBo ocaakoB nimepsercs
TOJLIMHOM oA BbINABILEH BOALI B MUATMMETPAX TP OTCYTCTBMH CTOKA,
[pOCa4MBAHMA U HCTAPEHUS. MHTEHCUBHOCTL AMkaeil — OTHOLIEHHE KOITH-
YCCTBA BbINABLUKX OCANIKOB K NPOONKHTENLHOCTH KX BhinaseHus. B npouecce
BbiMafieHN! WHTEHCHBHOCTbL I0%AA HENpephiRHO nameHsercd. [ToaTomy
CAeayeT pa3uyaTh MrHOBEHHYIO HHTCHCHBHOCTD B KAaKOH-TO MOMEHT BPEMEHH
H CPeIHIOK HHTEHCHBHOCTDb 32 KakoK-NHG0 NPOMExXyToK BpeMeHd. MIHTen-
CUBHOCTb OOLIMHO BLIPAXKAETCH B MM/MUH.

nsa u3ydeHus KMMaTHueckux ocobennocTel B moboit Touke 3emnu
HeoGXOAHMB! HANEXKHBIE MTENbHBIE PAbI METEOPOIOTHYECKHX HAb IIONEHRH.
B Poccuu ¢ 1650 r. (no npukasy uaps Anexkces Muxa#inoBuua) kapaynbHbie
CTpenbUbl MOCKOBCKOro Kpemna pery1apHO 3anychiBany ABNEHUS MOroAb! o
CTeNEeHH HHTEHCHBHOCTH, BpEMs HX Hauana ¥ NPOAOMKHTENLHOCTb.

PerynspHbie HHCTPYMEHTANbHbIE METEOpO:IOrHyeckye Hab:moaeHus Obinu
HayaThl neTepOyprekoit Akanemueii Hayk 1 pexadps 1725 r. Yueksic Akaaemun
co3nanu pa3nnuHsle Metecponoruyeckue npubopst’ I KpadT — Tepmomerpsl,
I". B. Bionbdnnrep — GapomeTp u Tepmometp, XK. . Jenunb — Malllnyy Ans
H3MEpeHHs OCaAKOB.

B C -Tlerepbypre ¢ 1835 no 1862 r. MmeTeoponoruyeckue HabnOACHNA
1IPOBOAKAHCE B MeTeoponornyeckoit  MarnuTHo#t oGcepaaropki npy FopHOM
unetutyTe; ¢ 1863 no 1933 r MeTeocTanuus naxoaunack Ha 23-i NHHHM
Bacunwerckoro octposa; ¢ 1933 no 1970 r. HabnoneHus 11 poBOANAHCH Ha
lMecounoit a6, y p. Manas Heska (yn Jans, a. 3), ac 1970 r. MeTeocTanuKs
BXOAHT B cocTaR MHGPOPMaLIMOHHOTO LEHTPa NOT0AbI, BKIIOHEHHOTO B
MEXAYHAPOAHYIO CEThb KIMMATUYECKHX CTaHLUM, U BbillonHseT Bech 06bem
HaGniogcHNi N0 MEXAYHAPOAHOH (IpOrpaMme

B Mockee B 1853 r. 6b11a opi au3oBana Mal HuTHO-MeTeoponoruieckas
o6cepratopus Npu MexXCBOM HHCTHTYTC M Ha4alHCb perynsapHble METEOPO-
orpyeckue HabmoacHua. Obcepsatopust pabota.la BecnpepsisHo A0 19321,

B 1879 r 6blna oTKpoblla MeTEOpO:I0I HYeckas obcepsaTopys npu



CeabckoxozacTReHHOH akaaemHu B XVII 8 oTkpbirel ve1copoiorueckue
cranimn 8 Lrarepuubypre. Jlyrancke, l'o6o.ibeke, Eunceficke, lovcke nip
B nacTosiuee Bpevs Ha 1eppHTOpuH Poccuu paiBeplyra winpokas cethb
METEOPOAOrHUCCKHX CTAHILHH.

Ho 50-x rr. XX B. B OCHOBHOM H3IMEpPA10Chb M aHANHIUPOBANOCH
KOAHMYECTBO OCAAKOB B OTAEAbHBIX 1IYHKTax HabmoneHui 3a paszanyHsie
HHTEpPBALI BpeMeHH, JL18 3T0r0 HENO:Ib3YKOTCA 0Ca,1KOMEPbI WK AOHU/IEMEDSI
pa3iIKYHLIX KOHCTPYKUWI CTaHAapTHHIE 0CaAKOMEPbI COCTONT W3 ABYX
OCHOBHbIX Y3/10B, TIPHEMHOR BOPOHKH ¢ KA IMOPOBAHHBIM BXOHBIM OTBEPCTHEM
u BonocbopHHKa, Tie BOAA XPAaHUTCA A0 MoMeHTa H3Mepenud. [Tpu stom ana
B0A00a;/1aHCOBbIX PacHETOB B M3MEPCHHOE KONMHYECTBO OCALKOB BBOAAT
HOMpPaBKH, HA CMa4uMBAHUE OCAAKOMCPHOIC Beapa, BeTpoBble (0cobeHHO
31UMOIf) ¥ Ha McllapeHue,

Ho 30-x ronqoB 8 OCHOBHOM HCII0;Ib30BANUCS JIOXKIAEMEDH! C 3aLUHTOM
Hutepa, B HacTogulce BPCMA IPUMEHSIOTCA ocaikoMepb! TPeThbAKORBA.
Ocaakomepbl He NO3BOAIOT MOAYUHUTH JAHHBIE O 3AKOHOMEPHOCTAX BPEMEH-
HOrO paciipeaencHus ocankoB. HenpepbiBHble BO BpEMEHH H3IMEPEHHS KO-
YeCTBa OCAAKOB MPOH3BOAATCA ¢ MOMOLLBIO NTtoBHOrpactor (puc. 1.2), cocro-
ALIMX U3 TPEX OCHOBHbBIX Y3M0B: y311a c6opa 0cankoB, MexaH13Ma 413 U3me-
peHHs KOJIHYCCTBA U PErUCTpaToOpPOB CYMM OCAJKOB BO BPCMEHH.

C nomoubio niitoBrorpada 3anHcLIBAIOTCS KOJMYECTBO BbIMABLUMX
OCaAKOB B KaX/bii MOVEHT BPEMEHH U MHTEPBANbl BPEMEHH, B TEUEHHE
KOTOPbIX BbiNaJAaeT ONpPCIENEHHOE KOINYECTBO OCAAKOB (ILTIOBUOrPaMMbI).
B pe3ynetare paciingpoBKkY RAOBHOrPaMM MOTYT GbITb BLIUKCTEKBI CPEARKE

HHTEHCHBHOCTH 0CaKOB § = AH / Al 3a npomexcyTok Bpemenn Af, cae AH —

KONYYECTBO OCAAKOR, BhINABIUHX 3a BpeMs Af

Jng HenOCpeACTBEHHOTO N3IMEPEHNA HHTEHCHRHOCTYH 0CAAKOB pa3pabo-
TaHbl HHTEHCUMETPLl (NONIABKOBOrCG THNA, KanelbHble, OCHOBAHHbIE HA
€MKOCTH YEKTPHYECKOTO KOHASHCATOPA HIIKH Ha TEITOBOM fIPHHLMMC).

B HacTosiuee BpeMS UCMONB3YIOTCA PAONOJOKAUHOHHbBIE H TPACCOBBIE
MCTONbI WIMEPEHHA OCaJKOB, KOTOPbIE NO3BOAAIOT NCAVYATH [POCTPaH-
CTREHHBIE XAPAKTCPUCTHKH 30H OCAIKOB ¥ HX H3IMEHUYHROCTH BO BPEMCHU H
110 TEPPHTOPHH

B kauccTBE CTAHAAPTHONO HHTEPBANA BPEMEHH /T K3IMCPEHUSA HHTEHCHB-
HOCTH OCRAKOB B HOIRIUMHCTBE CTPAH 1IPHHATA LAHTENLHOCTSL 5 i, B Poceuu
¢ 1969 r — 10 vun.
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Puc. 1.2, Tlwosuorpad tuma I1-2:
1 — npuemnsiii cocyn, 2 — wrok; 3 -
nepo; 4 — Bapabaun ¢ 6ymaxHo#t neHToit;
7 . 5 — MaMepHTENbRbI LMITHHEAp; 6 - CcH-
! oHsat Tpybka, 7  cocyd, B KOTOpHIil
pY b4 p
= NEPEAHBALTCA BUJA H3 HIMEPUTENBHOrO
UHAHHAPA

Ko:1M4eCTBO OCANKOB 3aBHCHT HE TOMILKO OT BilalocoaepXaHus BO3AyXa,
CTENCHH HAacbINEHHA €r0 BOOAKLIM NaPOM, HHTEHCHBHOCTH WCHapeHHus,
3arpA3HEHHOCTH aTMochepsl, penbeda TEPPUTOPHK, HO K OT XapakTepa
aTMocepHoit uUpKynALKH. OcOOCHEOCTBIO LHPKYIAUHOHHBIX 11POLECCOR
HR.IS€TCA BOSHYUKHOBEHHE, 1IEPCMELLIEHHE i IBOIIOLHS KPYTHOMACIUTAOHbIX
HHXpCﬁ — UHKI0OHOB U AHTHUHKIIOHOB uI'IKJIOH bl BO3HUKAIKOT U Pa3sBHBAIOTCA
R 30HaX CXOAHMOCTH BO3AYIUHbIX MECC, KOTOPbIC HA3LIBAIOICA aTMOCHCPHBIMH
PponTavu

Ocanku BhINa0T NPCUMYILECTBEHHO HPH IIPOXOKIAEHHHK LMK IOHOB H
$poutos. Ocagkn vecTHOTO NPOUCXOKAEHHUS BLIIANAIOT MaJIo H TONLKO B
etuuit nepuoa. Tak, suianerne ocankos s C -lletepOypre onpegensetca
IMagHbiM 06pa3oOM HH1CHCHBHOCTBIO IHKIOHNUECKON AeATelbHocTH B
TeYeHKUE roaa 0Cas KK BbIIaAa0T HEPABHOVEPHO Goabias wacth ux (70 %)
TPUXOAHTCA Ha TENThIA Mepuo;L U ToNbko 30 % — va xonoauwiii B ueaov 3a
0.1 binagdaeT 618 vv (673 MM ¢ nonpaBxkamu){rad.i 1 1)

B Mockse HaHBOIbLLIEE KOSTHHECT RO OCANKOR MPHBOCST CEBepo-3aliaiHbie
HIOMHBIC IMKTOHB TIPH HENOCPEAC FBEHHOM 1POXOAGICHHW (PPOHTOB Yepes

9



MockRy BuIllailaeT B cpeaHeM 63 % or PoJ0BONO KONMYECTBAa OCAIKOR
(Tabx 1 2), 27 % ocaakos sbillanaeT, Ko1.1a PPOHT MPOXOAKT HA PACCTOAHKN
100-400 kM or Mockssl, M Toibko Ha |0 % OT 10XOBOH CYMMbL OCANKOR
BAHANHME QPOHTE HE CKA3bIBAE ICA.

B cpentieM makcHMyy OCANKOB NPHUXOANTCS Ha HIOAb, MUHUMYM ~ Ha
therpant — anpe:ib. Oxo.10 TPETH MOA0BOIO KOIMHECTBA OCAAKOB BbINAJACT B
XONOAHBIH NEPHO;jL 1 0/la, NPEHMYLLECTBEHHO B TBepAOM BBAe (35-36 %). LiBe
TPETH FOA0BOTC KOMKYECTRA OCA/IKOB BbITI31A€T B TEN bl nepuon (anpeasb -
OKTAOPb). 3UMO#t BO BpeMs oTTere el H B IePeXOAHbIE MECALb (MapT, anpeb
¥ OKTA0pb, HOSOPL) BbINAaeT 3HAYUTENbHOE KOTUuecTBo (14 %) cMewaHHbIX
0CaIXOB (MOKPbI CHEr, CHer € J0XieM, 1eASHOH A0XAbL U AP.). Benuunua
FOAOBOIO €10 OCAaAKOB Ha TeppuTopuu Poccuu konebaerca ot 400 mo
1200 mm B roa (Tabn 1 3).

OcHoBHas Macca atMocepHBIX OcalkoB Ha teppuTopun Poccru
Bbinapaet B BUAe aoxkaei Ha esponeiickoii tepputopnn Poccun (ETP) aons
KUAKHUX 0CalKOB npebblniaeT 61 % ronoeoro o6bema; Ha CEBEPO-BOCTOKE
CnrOupu n B ropax 1014 0Ca1K0B B BUIe J0XA CHIKaetcs 1o 3540 %, aHa
wre ETP npesbinaer 80 %; 8 3anaano# Cubrpn — 70-80 %, B BocTounoii
Cubupu — 5060 %

Kaniu noxas Bo3HMKAlOT THOO 32 CHET CIHAHMA velKuX obnauHbiX
kanens B Gosiee kpynsbie, 160 32 cyeT TASHUA NENAHBIX KPHCTANOB,
cojlepxalupxcs B obrakax, Npy najeHAH NX Yepe3 CoH aTMochepsi € nono-
KUTCNMbHOM Temneparypoi. Jnamerp kanenb coctasnset 0,57 mm Kannu
JOWIA fuameTpom Ao 8 vim nanatot co ckopoctbio 10 10 m/c. KpynHbre kannu
(AnaMeTpoM 3—5 MM) lipH NaleHNUH Ha TBEPAYIO 110BEPXHOCTD PA3PYILIAIOTCS H
o6pa3yloT 6pbI3ry, KOTOPbIE Pa3AETAIOTCS Ha paccToaHke Ao 110 MM, noann-
MafacCh Ha BLICOTY A0 30 cMm.

Kanpy noxas. najalouiMe Ha BOAHYIO MOBEPXHOCTb, BbI3LIBAIOT
pasOpbiruaHne Boabl Macca pasdierawommxcs 6pbiar moxer B 1,5 paza
[peBbILIATEL MACCY NaAAIOLHX KaNedb.

[py nagcHUY Kaitenb 70K Ha R13AKYHO TOBCPXHOCTH OPbi3ru pasnera-
to1¢s Ha Bonblnye paccTosHNS, @ Macca Opbl3r coCTamsaseT okomo 70 % Macchl
113,1a1011I1X Kanelb [1pu najeHuu Kanens Ha CyXylo rBepiyto MOBCPXHOCTS
$eVITH KOMUYECTBO BPhi3T HAMHOIO MCHBLIE, YEM NPHU NTAAEHUH HA MOKPYIO
11pM nadeHum Kanens Ha [LOPUCTYIO NOBEPXHOCTE (Cyxas 3evis) Opei3ry He
o0pasytotes Meskokanc.lbHbil A0KAR (1HavMeTp kaiens meHee 0.5 mm)
Ha3biBae rcsa MOPOCHK)
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Lot 12
PacnpedeseHye ocaakoB ¢ yUeToM MOAPaBKH (VM) W dHell ¢ ocalkavu
B Vuckse

I I nE IV V. VI Vi ovil_IX X XI_ X loa
47 47 47 42 56 71 84 78 64 58 55 55 704 :
185 156 14,6 125 12,5 14 148 150 157 157 167 188 184 |

faOauya 13
BeanynHa rodoBOro €0 OC4AKUB HA TeppUTopHu PO

Paiton Cnoii ocaaxos 3a roa,
- MM
Esponciickaa Tepputopita P® ucutp 600 3800
CCBCPHAA 4acTh 400 600
HKHAA 4acThb 500 - 600
Ypan, 10:Hbic paifioHsl {'HOupy, Kamyatka 800 - 1200
| [enTpaibhas yacTe 3anaaHoii v BoctoyHoii Cubupy 400 - 800

B cBA3H C aHTpPONOTCHHBLIM 3arpa3HeHUcM aTMocdepsi BeIOpocaMy
JBYOKHMCH (CEPHOTO aHIMAPHAA) M OKMCAOB CePbl [IIHPOKOE pacpocTpanetne
MOTYHUUNK “Kuclible TOWAN . BblilaneHue Takix JoKASH IPUBENO K 3aKHCACHHIO
NPHPORHOI Cpeabl Ha oOIIMPHLIX TeppuTopuax Epponbl K CeBepHoit AMeprkH,
a Takie B paic pajionos Apyrux xoutwHentoB [Ipu 3TOoM mokasarens
kucnoTHocTu ocaakor pH=4,5, B To Bpems kak obbliHO cocTasaser 5,6-5,7.
Ecnu B HexoTopbix paiioHax 3eMHOI0 11apa (B TPOMHKaX) BbITAACHHE KHC.10T-
HbIX 0 Aeld MOXET He OKA3bIRAThL CYIICCTBEHHOIO BAMAHNS Ha pacTUTE b-
HOCTb, TO B YMEPEHHBIX H BbICOKWX LIYMpOrax TAKUE AOKAH HPHUYHHSIOT
CYLLCCTBEHHBIA yiepb

1.3. XapakTepucTHKa 0Ca/IKOB 110 C€30HAM roja

B acTpoHoMKK roa ACNUTCS Ha YeThIpe ce30Ha (3MVA, BECHA, A1CTO, OCEHb)
C YUETOM /1aT COJIHIECTOAHUA W PaBHOACHCTBUA, Beneuctsue 6onbinoif nMeH-
YMBOCTH OOWER IIMPKY:IsLMK aTMOCHEPB! U KOHKPETHBIX YCAOBHiH NOI 0ib! B
TeYeHHWe rofla | PaHMU1ibl CC30HA YCTAHABIMBAIOT 11O PA3HAIM K.1IMMATHUECKH Y
upuiHakav B kaucceTBe KPUTCPUEB A.18 WX BBIAENECHHS 06LIMHO UCHOARYIOT
TCPMHUUECKHE TIOKA3a1CAH - AAThl HACIVILICHHA PAIMMHBIX TeMucpaTyp,
MOHBICHHSA W TPChPAINCHHS 3aAVOPO3KOR. OTTCIIE.IEH, a TAKXKC CPOKH OBpaso-

BAHHYA H CX0/1d CHCXKHOIO 11IOKpOBA 33 HaUA.10 ¥ KOHEIL 3HMHEIO CC30HA
12



APUIHAMAIOT 1Ty ICPEX0:Aa Cpe.Hieid CYTOUHOH teMIeparypLt BOLTY XA Hepe s
0" C OCCHBIO M BECHOIM. 4 33 HAYA.I0 1 KOHEIL JieFa — nepexo.l uepes 10°C

O:1H2aKo cMeHa CC30HOR HE BCET/Id COBNAAALT ¢ ITHMU natamu, Mexons
3 KNMMATHYECKHX 0coBEHHOCTER rOro H.n MHOro palioHa, Haualom UMb
cUMTaloT Aary obpasosanus ycTOHYMBOro CHEXHOMO 10kpoBa Ianpumep. B
[lerepbypie aTo 5 jiexabps n 6au3kas k Heil aata 7 gexabps — HacTynnenus
ACTOHYMBLIX MOPO30B. Ji1 MOCKRBH! HMa 06biuHO HauMHAETES € KOHIla HOSOpS
1 ATHTCA 10 HaYana anpe:ns — )10 pa3pyllietns yCToHUnBOro CHEXHOO NOKPOBa
flaa lNetepSypra xapakTepHbIM PHUIHAKOM BCCHbI ABTAIOTCA ONOKHTENBHBIC
J/IHCBHBIE TeMNCPaTypsl Bo3Ryxa l'akue jlitM nacTynaior B cpeaem | 7 vapra,
T€. 33/10/r0 A0 Mlepexoda cpe/ieil cyTouo TemMnepaTyphl uepes 0°C
(3 anpens). JleTo xapakTepu3yeTca OTCYTCTRHEM 3aMOPO3KOB Ha II0BEPXHOCTH
nouskl. B [Tetepbypre ono aantea co 2 nions no 11 ceursbpa; B Mockese — ¢
TpeTheH Ackanbt Mas a0 20 ceHTabpa.

CHCHCHBEA NOKPOB — ITO NIeXaLLnii Ha NOBEPXHOCTH NMOUBLI CROI ¢Hera,
oBpazosaBLuMiics B 3umMHEE BpeMa B pe3yiabTare cHeronaaoB. ToTHocTs cera
ONpencnAeTCd KONMMUSCTBOM CHETa, COUEPKAILMMCS B eAMHHLE 0Obeva ci108
CHEXHOIO NOKPOBa C HeHapyLWeHHo# CTPYKTYPOH. DTo BENHYHHA HenocTo-
AHNaA; B Hayane 3umbl oHa coctaBadgeT 0,17 % r/cw’, a K KouLy 3uMbl 1103
BO3EACTBEM OTTENENEH, BeTpa H COOCTBEHHOHR MACCHI CHera BO3PACTacT A0
0,26 r/fcM’. CuexcHbIN NOKPOB ABASETCA HAKOIIMTEIEM Bllary. 3aiiac Bodbl B
HEM ofipesiefeTCs TONUMHOM €104 BOAK (MM), KoTopblit 06pa3osaics Obl Ha
[OPU30HTANLHOM NOBEPXHOCTH B pe3y/IbTATE TasIHMs CHEXHKOTO NOKPOBA NPH
OTCYTCTBHU CTOKA, IpOCa4MBAHUA ¥ Henapenus. Hanbosbuimii 3amac Boawl
0bpasyerca B koHUe ce3oHa. B TleTepbypre MOUIHOCTL CHEXHOTO 1IOKpOBa B
cpcanem coctas1ser 33 om (Tab:1. 1.4), a cpeanui #3 HanGonblKx 3anacos
BO;1bl 32 3UMY paBeH 73 MM,

B Mocxse B TpeThCH JIcKaC MapTa CHEXHbI HOKPOB cOCTaBnseT Ha
OTKPBITHIX YHaCTKaX 26 CM, Ha 3aKPhiTbIX — 34 cM. B Hauane v B KOHLe 3UMBI
J0:19 CHEIAa YMEHbILAETCA 3a CUET YBEJIMUYEHHA OCAIKOB B BKJE AOXAA U
MOKpO1 0 CHel a. 3a11ac Bo/lbl B CHETE (B MM) DJKBHBAJIEHTCH Macce CHEXHOMO
nokposa B kr/mM%. Bnarofaps Manioil TEN10NPOBOAHOCTH CHEOXHbIH 1I0KPOB
CYUIECTBCHHO BAMACT Ha M1yOMHY UPOHUKHOBEHNS OTPHIIATENBHOH
TeMIIEPATYPh! B 1HOUBY



Tabauya [ 4
HoBTopsieMocTh (%) 3HM ¢ pas.auyHoil HanDo.1bIvedl newaanod
BbICOTOH cHeaxnoro noxposa nan [levepGypra

1

BeicoTta CHEXHOTO IIOKPOBA, CV

Crauuus [ 1-10] 11-20] 21-30 | 31-30 | 41-50 | 51-60 | 61-70 | 71-80 | 8190 |
WM Me-

Tepbypra | 13 34 24 20 7 { . -
Pomwa | - | 2 . 16 | 24 | 16 | 28 | 14

Magnosek | — | 2 | 7 | 28 | 26 | 2 { 11 | 2 | 2

XapakTepHoii 0COGEHHOCTBLIO XOIOLHOMO 1IEPHOIA ABNKKOTCA OTTEle-
N1~ KPaTKOBPEMEHHbIE MOBLILIEHNA TEMIIEpaTyphl Bo3ayxXa seitlie 0°C Ha pore
yeToiuuBbIX MOpo30B. B Hauane W B cepeaHHe 3MMbl OHH, KaK TpaBHIIO,
a/IBEKTHBHOIO IIPOUCXOKACHHUS, 2 B KOHUlE (B viapTe) — Hatie pafgraluoHHOTO.
MaxcumabHble TEMNEpaTyYphb! BO3AYXa NPH OTTENENX yaille Bcero ObiBaloT B
npeaenax 0,1-1,9 °C . TiponomkuTensHOCTS OTTeneneit (0coBEHHO AHCBHBIX)
HeBeMka — 1-2 ana. Ha6oablias moBTOPSEMOCTb ANUTENLHBIX oTTeneneH
00BIYHO OTMEYAETCA B HAYANIE M B KOHIIE MOPO3HOIO lepHoua.

B cpcanem Ce30HHBIH MaKCHMYV OCAIKOB IIPUXOAMTCS Ha nero,
MecsuHeli — Ha HIoNb U aBryct. Hanboabinag vecsuHas cyMma OCaiKoB 3a
rox ¢ oauHakoroif HacToTol OBIBACT Kak B Hione, Tak W B aBrycte 66 pas 3a
100 aer. unu 66 %). [ogropseMocTb 1o 1ofaM HaKBOBLIEr0 MECAYHOTO KOJTH-
YecTBA OCA/IKOB B MIOHC COCTABNAET |8 %, a B nepexoaHbie Mecsibl roia (B
cenTabpe, okTabpe v vac) — 17% B et ¢ 601110 HHTEHCHBHOCTBIO
0CaKOB B JICTHEe BPeMs IIPEICTABNAET HHTCPEC BEPOSTHOCTH (MIiM NOBTOPS-
€MOCTb) MECAUHBIX M CEIOHHBIX CYMM OCa]1KOB pasNnyHOR BENUYHHbLI
(tabn 1.5)

labauya 5
lloBTopsieviocTh (%) MecAYHBIX H CE30HHBIX CYMY 0CaAK0B
pPa3.THYHOR BEIUMHHM (B Mocxne)

OcaAKu Y% 0T HO
I Mecaubl <40 | 408 | 81-120 120—16 >160 |
[V ER T L P
VII 9 i 37 : 27 16 ]
Vil 14 30 20 24 I 12 l
vievale |1 132 | 4 24 2
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()canki orMyaoTca 60JIbLIOH HEPARHOMEPHOCTBIO PACNPECICHHS KO
ppeMEHN Y [IPOCTpaHCTBe B xo.loaxklii nepuoa roaa, kxoraa npeo6ianaior
0BAOKHBIE 0CAAKY, HHTEHCHBHOCTD MX Heseanka, 0.2-0,4 um/u B netuune
vecallbl HHTEHCHBHOCTE Bo3pacTaeT Ao |.1-1.3 mMM/4 33 cueT ausHeBbIX
ocalxoB. Y ecnun netoM ocanku eeinanatot pexke (14—16 aunelt B mecary), yem
aumoit (18-20 nHelt B Mecau), To uucno auedl ¢ ocaakamn 5 MM 4 Gonee
yeenuuBaeTcs ¢ 1-2 aHei 3uvoll go 4-5 aHelt sierom CpeaHAs MPoOROMmKM-
:re."lI:HOCTb BbINaAEHHA OCAAKOB (B AHM C 0CAAKAMY) YMEHBLIACTCS OT 3UMBI
(10~11 4) x nety (okono 4 u). JIupreBbic 0caaKH B GONBLLIKHCTBE CBOEM A1ATCA
2 4y n Menee O6 NHTEHCUBHOCTH OCAAKOB MOXKHO CYAMTL MO HX CYTOYHOMY
makcuMyMmy (Tatn. 1.6). Exxeroano obecneycHHbIi CyTOUHbIH MAKCHMYM AT
neTHHX Mecaues B Mocxee coctasnsieT |5-16 mu,

Tabsruya 1 6
CyTouHbIit MAKCHMYM 0C2AK0E (MM) pa3nndHoit ofecneteHdocTu B Mockse
Mecan Cpennuii QbecneyedHocTs, %
MAKCHMYM 63 20 10 5 2 1
Vi 20 15 28 35 4] 49 56
VIl 21 16 28 36 44 54 63
VI 21 16 29 35 41 49 55

[lorosa BeceHHEro CC30Ha HEOAHOPOAHA — MEPBLIH 11EPHOA BCCHbBI
COXPAHAET HEKOTOpble YEPTbl IUMHCIO CE30HA, BTOPOH Yxe mpuobperaer
csoiicTBa netHero cesona. [1o cpokam HacTynaenus Bectbl ObIBAIOT paHHHeE U
NO3AHUE, a MO XapakTepy Pa3lBUTHUA — APY)KHbIE MNK 3aTsKHble. BecHoH
peobnafaloT AHH ¢ MENKHMH ocaakamu (Ao IMm) Cpeansaa mpoponxi-
Te:ILHOCTb BBIMAAIEHUA OCAAKOR COCTaBAsSCT 5,9 u B anpee, 5,3 4 — B mae
BecHoit ocajiki HHOTAA CONPOBOXKAAOTCS 1 PO30H, HHOTAA BhINAasaeT rpal.

OceHHHH ce30H OXBaTbIBAET 11EpHOA OT HAYaNA 3aMOPO3KOB Ha HOYBE U
Nepexona cpeaseil cyrouHoli TemnepaTypa Bosayxa uepes 10°C no
0bpazoBaHus YCTOHYMBOTO CHEKHOTO 1I0KPOBA # YCTAHOBIEHUS MOPO3HOH
NOroabl CO CPeNHell CyToYHOM TewiepaTypoli Bo3ayxa nuxe —5°C Drot
llepHoa o0bIYHO MPOAOJKACTCS € MONOBHHBI CCHTAOPA OO KOHuaA HoabpA.
iToroaa npeo6.1aaaeT nacMypHas, Colipas, BETPCHAS € 2aTMKHLIMH JOKATVH (3
B HOsOpEe M €O CHEroM). 4acrod CMeHOH VMODO3HLIX AHCH OTTENCAAMHE,
AONR.IEHUCY H CXOA0M CHEXHOI 0 nokpora Ocelbio ocaiky fonee 3aTmxKHble
W Metbliel MHTEHCHBRHOCTH, THIMY L MOPOCALLIHE A0% i OCCHBIO MeHseTCS
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RIf;1 OCAIKOB H B OKTAGpe-HOR6pe ObiBacr 3-4 [H# CO CMELLaHHBIVIM 0Ca)
KauiH, KOFila OAHOBPEMEHHO WAYT H 0¥ b, U CHEr

1.4. UuTeHCHBHOCTD H APOUOGLBKHTEILHOC b BHINMAUCHRA 0CA1KO0B,
HX pacnpeje.JeHne Mo nnowann H Bo BpeMeHH

HenpepbisHbix paaos AaHHBIX 00 ocaakax, 103B0AFIOWMUX HCCNEA0BAT
MX BPCMEHHYIO HIMCHYHBOCTD [IPH JIMBHAX OUeHb HCMHOI 0, HacTo cuuTarr
YTO OCAAKH UMEIOT PABHOMEPHYIO HHTEHCHBHOCTS M FMCTOIPamMma (rpadu
pacnpec/ieHUs OCajIkoB BO BpeMEHH) umMeeT (GopMy HpaAMOyroiabHUKa, |
AeHCTBHTENBHOCTH HHTCHCHBHOCTL OCA1KOB BO BpeMeHH U3MEHSETCA. OHI
HepPCAKO HAUHHAOTCA B BHAC MOPOCH, 1ICPEX0NT B .IMBEHb, HAKOHeL, ocnabe
BaIOT K MpekpanialoTea. B Taxnux cnyyasx olpeneaurs HHTCHCHBHOCTS |
NpoAOAKHUTETLHOCTE A0XK/IA TPYAHO.

06 ocobeHHOCTAX pacnpengneHus 3HaduTeNbRbIX ocankos (10 MM 1
Bo:ee) 1 BEpOATHOCTAX MX BbINAAECHHS MOXHO CYIHTB NC AaHHBIM TPEX CTaHUHI
Mockesl (TCXA, MI'MO u MI'Y). BepoaThocTs BLINABEHHA 3HAYHTENLHBD
OCAIKOB Ha KaX/IOH UX 9THX CTanuMii TpuHumanack 3a 100 %. Pesyiabsrath
noacyeta (puc. 1.3) Noka3ssIBAIOT, YTO BCPOATHOCTL OAHOBPEMCEHHOTO BbINA:
JeHUS 3HAUMTENbHBIX OCAAKOB Ha ITHX CTAHUHAX COCTABNRET 0K0:10 60 Y.

[pu paccMOTpeHHU BEPOATHOCTH BbINANEHHUA OCAAKOB ANg apbl CTAHIHE
{B 1cHTPE ropoaa U Ha cro okpaune) (tadi. 1.7) MOXKHO OTMETHTD, YTO B HIONE
B 70 % cryyaeB 3HauMTENbHbIE OCAAKH B LEHTPE H 32 TOPOAOM BHINA/IAI0]

pasHOBpeMEHHO, IPHYEM CTYuaes BbINAASHHS HX TOIbKO B UEHTPE NOYTH B/IBOE
BoasLe

labauya 17
BepoaTHocTh (%) 0aHOBpeMeHHOro BbINAAeHHUA 3HAYNTEILHbLIX

0calnKoB B UeHTpe MOCKBLI i Ha okpanHe 3a 1955-1964 rr,

F— Ocaaxu Ob1AH

' __M_Effll_ i Ha IBYX CTRHLHAX TONLKO B LEHTPE TOALKO HA OKpanue Il
=i 48 23 79 :
VT 30 44 26

| vin 44 33 24

. Cesow & | 0¥ 1 2%




Mocxsa, MI'Y

Mockea, MTMO

Mockna, TCXA

Mocksa, MI'Y

Mocxss, MEMO

Mockna, TCXA

Puc 1 3. MNosropemocTs {%) 3Ha4HT

7
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ITH JaHHBIE 110.LIBEPKAAIOT MHEHHUE O CTHMYIUPYKILLEM B.IHSHUR
HONBLIMX rOpo;10B Ha 00pa3oBaHHE IHBHEBbIX OCA1KOB.

Cpenuas BeJIMHMHA BKNA/A 3HAYHUTEIbHbIX OC4IKOB B OBLLYIO MX CyMMy
coctapgeT o1 50 % B utonc A0 60 % B uroxe U 55 % B ceson Cpeauuii
MaKCHMATbHBIA BKAALK 151 OTACAbHBIX MecsiLes cocTaBnseT 80 % ot obiueii
CyMMbI, a 279 ce3oHa — 72 % (puc. 1.4).

LT rey

Puc. 1.4 Bxnan 3HauuTeNbHLIX 0caakoB (%) B o6uly10 CYMMY OCaaKOB
a — HioHb; 6 — MIOND; 8 — aBrYCT; 2 — CE30H

B taba 1.8 npuBeneHbl JaHHbIE O AOXKATHBBIX NEPHOAAX C CHKECYTOMHBIM
KoJHvecTBOoM ocaakos ot 0,1 MM 1 Bbilte 8 Mockse, Habnioaasluuxca B
anpenc—okTA6pe 3a 80 et (1881-1960 ). U3 Tabul. 1.8 cneayer, yto aoxkau
NPO/IOMIKNTENLHOCTBIO OAMH WNIM 1Ba AHA HAOMIORRIOTCA B NioOomM Mecaue
Tenno# YacTH roja MPakTHYECKH €XEerogHo. DTO AOKAW f1eTHErO THNa,
MaKCHMAIbHOE YHCIAO OJHOAHEBHBIX AOXKAECH NPUXOONTCA HA MIOiL, 2
JIBYXAHEeBHBIX — Ha Maii [laTuaHeBHbIE W DOnee HPOROMKHTEIbHDIE JIOWTH
(a0 10 anei) BcTpeyatoTes rnaBHbIM 0GpasoM B ocehiiee Bpems ok muinBbic
MEPHOMbI NPOOIKHTENLHOCTHIO 10 3 AHEH cocTaBusoT 49 % Beex AOXANK-
BbIX JIHEH, IPOL0JKHTEIBHOCTBHY 4 6 aneii - 31 %, 7 auedi v 6o.iee — 0KO.10
18 % u 12 aneii n Gonee okono 2 % Haubonbuiee ske 4nC:10 KHEH ¢ /10K AEM
HIPHUXOAUTCA HA 1BY XUHCBHBIC 1TCPHOALI
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B [a3Hble AHH LOX.IMBbIX NCPHUOA0B Bbllladdc | pa3 IM4HOC KO.TUYECTBO
ocankoe YHawe seero (90 %) ocob0 N0KAIMBLIMH, KOLJA 33 1€HE BbI1AAAN0
HE VIEHee 5 MM 0Ca/KOB, SBIAIOTCH KOPOTKUE lepuoabl. OTHOILICHWE YHCIa
OAHOAHEBHBIX poxaedi ¢ ocankaMu 10 mm 1 Bouee (515) Kk obiueMy uucay
OAHOAHEBHBIX Aoxcaci (1119) coctapnaeT 43 %, oTHOILEHHE e ABYXIHCBHBIX
AOMIEN C CYTOUHBIM KONIMUECTBOM 3a KaXcablii aeHb 5 MM K Goaee cocTasiiseT
35 %. C Bo3pacTaHHeM IIPOAODKHTENLHOCTH A0KAIMBOrO NCPHOA BeJIHYMHA
OTHOLLIEHNA pe3Ko YObIBAET U 11 TPEXAHEBHBIX IEPHOAOB cocTaBseT 13 %,
CnenosarenpHo, Coabloi BKaan B 061IyI0 CYMMY OC2KOB JaK0T KpaTKOBpe-
MeHHbIe ZOA N 33 0CO00 0K AAHUBLIE NEPUOLLI.

[o raunbiM Tabs | 9 MOXHO OMpPEAEIHTE MHOTOICTHIOI BEPOSTHOCTD
BbINAZCHHSA 3HAYMTENbHLIX OCAJKOB; B CpeIHeM A KaXIoro AHs Tenoit
4aCTH rofla OHa PaBHa NPHUMEPHO 5 % (T.€. 3HaYHTENbHbIe Ocaaku ObIBAIOT pa3
8 20 gueit), ana wions — 8 %.

CyTouHbIH MaxcUMyYM (MakcHvanbHOe KOJIHYECTBO 0CaAKOB, KOTOPOE
MOXET BbINAcThb 3a CyTkH) B [leTepOypre B 1eTHHE viecALs! B cpeaHeM paBeH
17-23 mm (Tabn. 1.10) v oTHOCHTCS K Takoil M3MEHYHBOH B HpoCTpaHCcTBE W
BO BpeMEHH XapaKTepHCTHKe, KaK J¥BHU JINBHU B NeTHEE BPCMSA COCTABNRIOT
56 % Bcex TUnoB ocagxos (Taba. 1.11),

Ocanku no TEPPUTOPHH rOpoAa M OKPECTHOCTEH pacnpeaensorcs
HepasHoMepHo Tak, 8 asrycta 1947 r, xorga B ReHTpanbHO# YacTy ropoaa
rabaonanca aGconoTHblif cyTounbiit makcumym 76 MM, Ha nobepexbe
DuHCKOro 3anuBa 3a cyTKH Bemano 40 MM, a B BOCTOYHOH OKpauHe FOpoaa
(CmonsHoe) seero nuuie 23 Mm. Bo spems aneHa 27 wona 1979 1 na ¢,
UUIT sbinano 34 MM ocanxos, a Ha c1. @apdoposckuit nocT ocaakos Boobiue
He 6bL10.

Tabruya 1 9
Yucao AHedt €0 IHAYHTEIBHBIMHA 0CAAKAMH Pa3JIHYHOM
BeaHYHHLI 33 1881-1960 rr. (Mocksa, TCXA)

Ocanxn, MM

Mecsn | 10-19,9 | 20-29,9 | 30-39.9 | 40-49,9 | 50-59.9 { 60-69,9 | Bcero
v 39 4 43

v 95 14 4 113
Vi 122 31 6 4 1 164
VII 132 38 8 3 pA 1 184
VIl 119 46 13 2 180
IX 97 17 i3 1 2 122

| X 70 | 12 | 3 ~ 1 86

. Bcero | 674 162 39 8 8 . ) 892




Tabauya 1 10
MakcuvaibHoe CYTOYHOR KONHYeCTBO 0CAAKOB (VM)
paladdHoii oGecneueHHocTH B lleTepGypre

ﬂ\:{_ecnuhl QBecnenennocs, %
63 20 7 10 [ 5 T 2 1
[-_ v 8 14 18 : 20 24 28
\Y 9 19 24 29 35 39
| VI 13 24 29 34 40 44
! VII 15 27 34 41 50 58
VI 16 30 39 49 65 78
| X 12 20 25 29 34 39
X 10 16 19 22 27 30

Tabruya 1 11
Coorromenne (%) pasIH4HbIX THIIOB OCALKOB MO CE30HAM

" Tun ocaaxos 3uma Becha Jeto OceHb
O6moxHbIE 92 69 26 67
Jlueuesbie 2 15 56 16
O6moKHbIE H
NUBHERBIE 6 16 18 17

B [letepbypre aapekTHBHbIE OCaAKH NMpeobIafalOT Hajl MECTHLIMH
KOHBEKTMBHbIMH. [lo3TOMY B CeBepHO# YacTd roposa OCaAKoB BbiladacT
60:blue, HeM B LieRTpe Ha 11 %, a Ha nobepexbe PUHCKONO 3a1MBA ¥ HA IOXHOH
oxpanHe Mensue Ha 7 %, Ha cranunax [Tywkun, Jlucuit Hoc u Hesckas
yBEHUEHNE KOTMYECTBA 0caakoB Habmoaaercea ¢ 12 o 15 4, a Ha cranuuax
HMUN n KpouwTrazr — ot 15 go 18 u. Cpeanas npoR0omKHTERbHOCTD
BhITageHHs OCAJKOB B AeHb ¢ ocanxamu Hoibwie 0,1 MM yMedbllaeTcs oT
3umbl (10~11 4) k nery (okono 4 4) (Tabn, 1.12).

Tabauya 1 12
Cpeausa npogonEUTEibHOCTE {4) BhinageHHsl 0CaAKOB B JACHL
¢ ocaaxaMH z 0,1 MM no MecRUAM

PT [0 [l vV ivi[vi][vin[ix ]| X [ XI [ Xu
{104 11 | 84 | 64 {51 | 42|37 ) 43|50 65| 84 |11,

VH reCuB8HOCTL 0CaIKOB — BEJJHYNHA Cueb HimeHunpas, Ona MOxer
MCHATLECA B HIMPOKHUX MPC.1€1aX B 1€4EHHUE OAHOIO A0KAA, OC0DEHHO J1eTOM,

HC3ABHCHMO OT €70 HPOJACIKHAFEARHOC I U ﬂpn MAKCUMEIbHBIX HHTCHCUB-
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HOCTAX 3a 20 MIWH OPY CHILHOM JMBHE MOKCT BLIIACTH MOMTH 110.JOBHHA
MecAYHOH HOPpvbl 0CaiKOB, a cNIOi BOAL HPH ITOV cocTasuT 30 MM
(tabn 1 13).

lubrya 113
MaxkcUMaIbHA HHTEHCHUBHOCTDL [ (Mmv/MHH) 1 c10if BOABLI (MM) IpY JTodH

Mahe

MHTEHCHBHOCTH A9 PAlIKRHHBIX HHT¢PBAIOB BpeMEHH B TeNAhbli nepHoa

ﬂXap‘:’lKTepM- [ HnTepean BpeMeHn, MHH ]
CTHKA 10 20 30 | 60 720 1440
L oone 2.1 1.5 1,2 0,7 0.1 0,05
Crodi BOALI 21 30 36 42 72 72

|
{

[To mMopdonornueckum mpuitiakam, T.€ 110 COBOKYMTHOCTH BHBLI.IHPIXE
TIPK3HAKOB, Pa3an4aloT MOPOCD, 00I0XKHbIE W NIMBHeBbIE OcaikH. K Mopocu !
OTHOCATCA HOXAM MHTEHCUBHOCTLIO mo 0,01 Mm/Mun. Jloxkau vuten-
cuBHOCTBIO 0,0]1-0,02 MM/MHH CYHTAIOTCA MEIKOKANENLRbIMH OBI0XHBIMK
B xnumaruueckoii 30He n3buirouHoro (cesepo-3anaa LTP, [Ipumopbe) u
npocrarouHoro ([TogMocKoBbE) YRNIAXHEHHA AO0KAN MHTEHCHBHOCTLIO
0,3-0,5 MM/M¥H OTHOCATCA K KPYNMHOKAaNCcMbHbIM OOJOKHBIV, a B KIMMa-
THYECKOH 30HE YMEPEHHOTO YBNAXHCHHA (CTenHble paiionnl [{oBOKbLA,
3aunuiicknii Aaatay) HoxAM HHTEHCHBHOCTBLIO 0,3-0,5 mMm/MuH — K
MeNnKoKaneaLHbIM NUBHEBLIM. Bce A0KAH ¢ HHTEHCHBHOCTBHIO Oosec
0,5 mM/muu (30 MM/4) IPHHEMAIOTCS 33 TMBHEBbIE.

XK. [1. Aauberosa ycI0BHO JEHUT BCE A0MKAH (10 NPOZOIKHTEALHOCTH'
no 14, or I a0 3 4 n 6oasiie 3 . Pacnpenenenne konMuecTsa ocaaKoB, HX

cpeated i MakcuMaIbHON HHTEHCHBHOCTH 10 TEPpUTOpHU Poccuu npuseaeHo

B npun 1. HanGonee BEpOATHLIE 3HAYCHUA CPEAHEro Cos ocajkor M, ipn

AOXNAX MeHble | 4 HaxoasTcs B npexenax | Mwv. C pocToM npouonxu-
TEABHOCTY I0XK IS Hab:IlofaeTCs yBENHUEHHE KOHUECTRA OCANIKOB 3a 0K/ 1b

H_, Tlpu aoxaax npogoaxurtelsHocTbio oT | Jo 3 u pacnpeneichue

BCPOATHOCTEH KOMMYECTB OCAAKOB PaziMYHLIX rPAAALMHA CPaBHHUTENLHO
paBHOMEPHO, & 1IPH AOKAAX NPOACIKUTENBHOCTLIO 3 4 CYWECTREHHO
yReIM4KBaeTes Reposi rHOCTh ocaaKor |0 vm 1 6oaee Hanbo.ismni cpeaHuii

c:roi T, 0caAKkoB 1.1% A0KACH IPOAOTIKUTEILHOCTLIO A0 | 4 W [Lia tokAei

NPOAOMKITICABHROCTRIO OT | 10 3 4 (Hq, >5 vM) Beillagaer ua CepepHom
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Kaskasc, Bepxueh Boare, Ypane, 3abaiixa.ibe, a 205 JORIEH NPOLO.IKY-
1¢bHOCTRIO Gonee 3 u (H¢p 210 uum) - B palione Coun. B 3abaiikaive.
X aGapoeckov kpae, Ha Caxaanne C yBenHueHHeM NPOAGIDKUTEILHOC TH JOWA
pcPOATHOCTb BCC O0abLIUX 3HAUYeHUH cpejiHed uHTencushocrn (i)

yMeHbLacTes. Y, HaoGopoT, ¢ yMeHbLIEHHEM HIPOAOIKHTENBHOCTH 0K EH
yBCAMYHBAETCA BEPOATHOCTb KPYTHOKANEIbHBIX OCALKOB [IMBHEBOIO
xapakTepa. HanGonbluumn 3HaueHUAMH cpeaHe UHTEHCHBHOCTH AOXALH
orinvaiotcs Bepxusas Bonra, Ypan, 3abaiikanse, BepxoBbc p. AMypa #
Caxanuu

Hns MaTremaTuyeckoro ornucasus cBA3u Mexay cpeaneit (i,) u

MaKCUMaNbHOH (i, ) WHTEHCHBHOCTHI0 U KOMWYECTBOM OcCa k0B (F)

npeataraeTca crenexHas (yHKUua

iy = H™ (1.1)
H 1 =asz: (1.2)

Mar¢
(3Ha4eHUs @, U a,, mu m, llaHbl B ipUL 1),

PacnpeaeneHne ocankos N0 TEPpPHTOPHH KpaiiHe HepaBHOMepHO. [Tone
0CaAKOB MpeACTABAAET co00H KOMN AEKC NATEH MOBLILIEHHOIO N OHHKEHHOTO
KOJIHYECTBA OCAAKOB. T€M He MEHEE, MOWHO BBIACNUTHL HECKONbKO THMOB
kondurypauuu nonei ocagkos. llepgeii mun — BLINAJEHNE OCAAKOB OTIH-
yaeTcs NULb HA OTALbLHBIX IYHKTaX. Bmopoii mun — ocagki pacnpefensiorcs
B BH/E OTACABHBIX NATEH. BHYTPH 3THX NATEH BLINANEHHE OCARKOB OTMEYAETCH
cpasy B HECKOMbKMX IIYHKTaX (B OTASIbHLIX TOMKAX). Tpemun mun Xxapakte-
pU3yeTcs OZHOBpEMEHHBIM HAJIHYMEM HECKOIbKMX YHacTKOB ¢ OcaaKaMH.
KonuuecTBO fyHKTOB BHYTPH KaXAOro yuacTxa Oojiblue, YeM npy BTOPOM
rune. K 3ToMy Tny MOXHO OTHeCTH pacnpeaesieHHe 0caakos B BHe NOROC,
COCTOSILIMX M3 HETNOYKH OTIEAbHBIX NATEH, CileAYIOUMX OAMH 32 ApYlHM.
Hemeepmurti mun — noie 0CanKoB 1IPEACTABAACT coGOH NpakTUyecky oany
CHUNOIHYIO 00siacTh, 3aHATYIO, KaK NPaBHIIO, OIHHM CRIOHIHBIM MacCHBOM
0BAaUHOCTH HIXHCTO Spyca, T€ HMEET APYCHYIO CTPYKTYDY. ¢ Go:ibuied
I.IOTHOC THIO NATeH W Ha Gosibluel noWwau

JL.15 CHCTEM BOAOOTREASHHS 1IPEACTABNAIOT HHTCPEL KOPOTKOIEPHOSTHEIC
110:19 0Ca/IKOB. (popMupyONHecs 3a 3~ 12 vnu B cpeanux paitonax Kora v 1a

15-40 MuH 8 KaUMaTAUECKURA 30HE JOCIATONHOIO 1 HIOBITONHOI O YRIAXK-
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HeHua. B 9ToM ciydae 11019 0CaiaKoB OTOXIAECTBIAIOT ¢ 30HAMH OCaAKOB B!
aTMocdepe 30HbI OCALKOB COCTOAT W3 OTAEIbHbIX LATEH, HMEIOWMX BHY
KPYTOB HTH JLINIICOB C XapaKTepHbIMU ropu30HTANLHBIMY palMepaMyl — oT
COTEH METPOB B C.Ty4ae OTAE/bHBIX NMBHEN JO HECKOAbKUX JECATKOB KH.10-
MeTpoB npH 06noxkHbIX 20kASNX. CIIIOWHONE NOKPLITUSA 0CaKaAMH HCCneay-
EMbLIX TEppUTOpHii He Habnoaanock Hu pasy. CniTownyo obaacTb BolMTageHUA
AOMAS HAA OTAEAbHBIM MYHKTOM MY ABYMS-TPEMS CMEXHBIMH MYHKTaMH
Ha3bIBAIOT OMaroM (Auelikoit), GopMy KOTOPOTro OOLIYHO TPHHUMALOT B BUAE
JeopMUPOBAHHOrO IUNCE MPOTHKEHHOCTRIO A0 10 kM. XapakTepHble
pa3Mepbl ovara Bionb $oMbllof ocH B CTEMHbIX paioHax 3 KM, B 30He
JOCTAaTO4HOrO U H3BbITOYHOTO yBIADKHEHHs — 6 kM. HanGo:lee BepodTHbIE
pasmepb! nnowaneif ouaros 10 km® {okono 65 %) n 20 km® (okono 40 %).

B crentbix paitonax ogHoouaroeeie nos 3aHuMateT 60 % teppuropun,
MHoroo4arosble — 40 %, B 30He JOCTATOYHOrC ¥ H3OLITOYHOIO YBNasKHEHUS
OAAHoouarosble 1nons 22 %, MHoroouarossie — 78 %. Bpems u3HH o4aros ~
OT HECKOMBKUX MUHYT 00 Mofyyaca. bonbuiag 4acTh noxAaeH npekpainaer
CyUIECTBOBaHHUE B BHJe eauHHyHOro ouara. OTHOLIeHUe mManoif ocu o4ara
ocafkoB k Goabtueif B GonblHHCTBE cyuaes uiMeHsercs oT 0,4 go 0,75,
Gonee uem B 50 % cnyuaes — 0,51-0,75. I'pynna ouaros ocankos,
nepeMexalotiMXcs ¢ MECTaMH MMOHOTO OTCYTCTBHS 0CaAKOB, POPMHUpPYETCS B
cTpykType obpasoBaHna Mesomaciutaba or 50 po 10%km® W npogomiH-
TEJLHOCTLIO CylecTBoBanus ot 0,5 ao 4 4. MakpomacuitabHas cucrema ¢
nnowaxamu Gonee 10° kKM? ¥ NPOROKUTENLHOCTBIO Ku3HH Gonee 4 4 (10
HECKO/IbKHX CYTOK) Ha3b1BAeTCA CHHONTHYECKOH.

OzHoo4aroBble AOXIH, KaK TIPaBUIO, KMEIOT OAMH MaKCHMYM, MHOTO-
oyaroBbie — HECKOMbKO. MHOroO4aroBsble 40X AX Gonee RPOAOMIKUTENBHDI |
JatoT bonbliee KOMUHECTBO OCAIKOB, HeM o/fHoo4arosble. Cpeanss npoaon-
KNTeNbHOCTh OAIHOOYArOBbLIX NHBHEH paBHa 45 MHH, MHOrOOYaroBbIX —
75 mun. HanGonburyio nnowiaas nokpsiBakoT J0XKAN B NEPBOH NONOBUHE KX
Boinagenus. Kosguunent 3anonHeHus ocaakamMy TEpPUTOPUM 3aRaHHbBIX
pazmepoB 3aBUCHT OT Tuna JoKkAei (ofnoxHbie, TUBHEBLIE), MaciuTaba 3o
ocaskos B atMocepe  i1owWwanu repputopun. Hanpumep, 8 paiione Ierep-

Bypra HabmoAaI0TCA 30HbI 0CaAK0B B aTMochepe Ha niowann S5, <8000 km*

Maowans, koTopas AeHCTBUTENLHO NOKPBIBAETCA OcaakaMH (S, ), cocTasaseT

24 % 1ipu Goablucii nnoLLaAH 30Hb OCAAKOB B ATMOCHEPE HaLle BCero TO/bKO
HelHauuTebHas Tepputopus (vedee 10 %) noxpbiBacTes ocaikamu, B 90%
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c1ya€B OTHOLIEHWE S, /S, cocraniser ne 6onee 0,6 Meuce | % cayuaes.

xoraa 95 % nrowadn, 3aHAToH 30HOH OCAAKOB, MOKPLEITO WMHK. B [TeTepbypre
4a0:1F0AAKOTCS 30HbI ONHOBPEMEHHOTO NPOXOXKIEHHA AOKAA IPOTIDKEHHOCTHIO
90-35 KM He vieHee 2—6 pa3 Kax/ibii ro1; 30HbI AOKAS WipnHOR 35-50 kv u
PLL 50-100 kM nabmoaaoTes oauy pas B 2-3 roaa. Haubonpiuas
UHTEHCHBHOCTb BhITAREHHS OCAAKOB OTMeHaeTCs Ha HeBoNsILMX ovarax.

Joxau, Bhinajatoline Ha CPaBRUTEILHO He$0AL IO NIOLLAAN, XapaKTe-
pH3YIOTCA PE3KHM H3MEHEHHUEM C10% OCATIKOB B 3aBHCHMOCTH OT €2 BE/TUHHb!
i, HaOOOPOT, NP AOKAAX, BbINadatouIMX Ha Bonbitolt Niowany, cnoi ocaaxos
fpH YBETMUEHHH TIOUIaAN HIMEHAETCA MANO. DTO NOIOKEHHE YUHTHIBAETCA
k03pPULMEHTOM T] HEPaBHOMEPHOCTH BbINAACHWA OCAAKOB NO NAOLIAIN.
HecMOTp Ha Goabline U3MeHEHUSs, NPOAOIKUTENLHOCTH H KONHYECTBA
KHAKNX 0CAAKOB BO BPEMEHH H NPOCTPAHCTBE MOKHO BbIIENTHTH OCHOBHBIE
3aKOHOMEPHOCTH HX BbinaaeHus Ha teppuropny Poccun. Ha Kpaiinem Cesepe
NPOAOIIKHUTEIbHOCTE BbIMlAJEHHS OCANKOB ¢ Manci WHTEHCUBHOCTbLIO
(£ 0,06 Mm/MuH) cocTapnser Gonee 90 % oT cyMMapHOH NPOAOMKHTENLHOCTH,
aB CTeNMHAIX paiionax Poccun — 1o 75 %. T1o A, H. JleGeneny, cpensa mecay-
Has CyMMapHas NPOAOMKHTENLHOCTL ocaaxoB Ha ETP nimenserca or 10~
30 u B Huwxnem [Mosomkbe 1o 70100 u — na Kapensckom nonyoctpose, B
ApxaHrenbckoii 06:1acTn, B Komu, Ha ceBepe Kapenuu u Ha Ypane, cesepHee
60-ii napannenu. B cpeaneif nosnoce ETP cpeanas MecssiHAs NMPOAOKHTE b~
HOCTh OCAJKOB TeMaoro nepuoaa cocrasaser 4060 u, MectamMu AocTuras
70 4.

ITo npogomknTEILHOCTH BhiafeHHs noxaed tepputopus Poccuu
YCIOBHO pasienieHa Ha NMATh KTHMaTHYECKHX 30H!

[ — paiiount cesepHee Moaspuoro Kpyra, Kavuarka, noGepexse
OxoTckoro Mops — CpeaHAs NPOXOMKHTEIBHOCTL BbIMAACHHA OCAIKOB 33
Tensbii nepion 750—-1000 u;

[1 -cesepuan n ueHrpanbuas yacTd ETP, uentpaabHag yacth 3anannoit
# BocTounoit Cubupu, Caxanud — 500-700 u,

IH — 1oxxuele yacti ETP, 3anagno# 1 Boctounol Cubupu — 300- 450 u;

[V - TMosoaxbe, CeBepHbiii Kaskaz — 150-250 u;

V —~ nofynycTbiHHbIE W MYCTbIHHbIE PAOHBI IOTO-BOCTOUHOR yacTH
ETP - 50-100 .

B 3aBHCHMOCTH OT KIMMaTHYeCKUX YC10BUH YKCI0 AoKAeH NpoJoiHu-
TEILHOCTBEO B peaenax | u, cocras.igeT ;1eTom 90 % OT xo:ImuecTsa 10X AL
3a yKa3aHHbIN ce30H. BCCHON 1 0CeHbO - 70-75 % Tlpu 310M 3HaUMTE.[bHAR
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J0.19 IPRXO;IMTCA Ha 0K IH, KOTOpble BBINAgao1 B TedeHHe | 5—45 vHH

AHaI0rHuHbIV 00PAIOM XapaKlepH3yroTea aTMocdepHble 0CAAKH Tenil0
nepyona 1'04a No KOMHYCCTBY M UHTEHCHBHOCTH BbiNaacHuA. Tak, B MOCK
0Ca/KH B anpe.ie Ha 22 % QopMRPYIOTCs JTOKAMH C CYTOUHBIM CIOEeM MeHe
1 mMM. Ha 30 % — 20%AAMY O ClloeM McHee 2 MM, Ha 70 % — MeHee 5 MM
B wione oko.10 20 % obLIero xoaHUecTRa JOXACH BLINTAZalOT CO C10€M MEHE
2 MM, 40 % — menee 5 viv 1 64 % — vieniee 10 vM.

Cpe/lHg HWHTEHCHBHOCTbL BbINARCHHUS OCaZKOB B ORHOH W Tolt X
MECTHOCTH CYLUECTBEHHO YBCIIUUHBAETCA B ICTHHE MECAUBI 10 CPaBHEHHIO
BeceHRE-OCeHHUM mepuoaov. Tak, Ha LTP netovi HHTEHCHBHOCTD OCAIKOB,
MOJIyYEHHAsA MO CPCAHMM MECAUHBIM CyMvawu, coctasnseT 1,4—1,6 MM/,
anpene ¥ okTabpe — cootBeTeTBeHHO 0,25-0,3 MM/u. B ceBepHbix paiioHa
9T BenuunHel coctasnaiot 0,8-1,2 u 0,15-0,3 mm/u, B KPKHBIX paiioHax JIeTo
JAoxonat go 2,0-2,9, a 8 anpene # oktabpe — 0,5-0,8 MM/,

KonnuecTso ocankos Manoi HHTEHCHBHOCTH cocTaBaseT or 3040 %
CTeMHBIX H XOPOLLIO YBNAXKHCHHBIX FTOPHLIX paiiotax Ao 60-70 % — B ceBepHb!
1 3aCYILMBBIX KOXKHBIX PAHOHAX OT CYyMMapHOrG KOMH4ecTBAa OCAAKOB 3
Tenawiii nepuoa roga. Hanbonee pacnpoctpanessl ausHy 8 [Tpumopse)
3abaiikanke 1 Ha Caxanuue (Tabn. 1.14)

Tabauya [ lq
Jonn (%) nueHeB0i cocTaBIsI0wWel B cyvMapiom KoauvecTse (/)

H CYMMapHO#H NpOJONKHTEILHOCTH (7 ) OCAAKOB TENI0ro mepHoaa

Hmxuuéi npesen
Paiion HHTeHCHRHOCTH H,.% IL.%
JIMBHS, MM/ MEH
Cepepo-zantag ETP | 0,05 55 11
Baapaii 0,05 63 15
Llentp ETP 0,05 58 16
ITIO0 ETP 0,03 82 35
Ca-mcxas crenn 0,03 81 41
3awmiicknli Anaray 0,03 85 43
? Ipramyphe 0,03 78 35
! Baccefir UHAUTHPKH 0,05 37 5

Mg ETP npo:;omxiTe. 6HOCTb 0010 HbIX 0CAAKOB HHTCHCHBHOCThED
0.6-1,8 mm/u nipessimiact |3 % o1 0butel HPOAOIKUTEIIBHOCTH 0CAKOB. MO
HAONIOAEHNAM B OHOM LIYHKTE. a NPOAO.DKUTEIBHOCTL AIMBHEBBIX OCAUKOB
HHTCHCHBHOC 1biO 1.8 6 Mu/u He tipesbllitaeT 7 %

2%




M3 npuBC/IeHHBIX NaHHBIX CCAYET. YTO OCHOBHOE KOJIHYLC IBO OCAAKOB
ppHXOUTCH HAa 4ACTO MOBTOPHIOIIMCCS JOKAH O1HOCHIEAbHO MaI0#H
HHTCHCHBHOCTH,

1.5. [loBropsieMocTh BbIa1€HUS OCALKOB

KonuuecTpo BbINABINX OCANKOB, HHTCHCHMBHOCTD UX BhIIAAEHUS 32 TOT
wan WHOW 1tepuoi, ofias NpoJloKHTENLHOCTD BLITIAAEHHS OTHOCATCA K
KUTCI'OPHH CAyuaiiHbix ssneHnit KoliMMECTBEHHbIE 3aKOHOMEPHOCTH B
cAyuaifHbIX ABNCHHUAX MPHU MACCOBbLIX X NOBTOPEHHUSRX paccMaTPUBAIOTCS B
TeOPHH BepoaTHocTeR. OHa OnepUpyCT TAKUMH IOHATHAMM, KaK coObiTue U
€ro BEPOATHOCTh.

Cobuimue — 310 BCAKHH $aKT, KOTOpBIH MOXET MPOUIOHTH HIH He
npoHIoHTH. Bepoamnocme (WnY vacToTa NoABIERHs COOLITHA) — ITO KONU-
yeCTBEHHAS OLEHKA BOZMOXHOCTH [OABIEHUS NAHHOTO C.TyuaiHOro cofmTHA.
Ecnu npyu HEKOTOPBIX YCI0BUAX U3 11 RO3MOXCHBIX COBBITHI NOMIKHO 1IPOH30HTH
O/IHO H HET HHKAKUX OCHOBAaHMIt OTAATh NpeANoUTEHUE KaKOMY-THB0 H3 HNX,
TO CUMTAETCH, UTO ITH COOBITHA HMEIOT O/IMHAKOBYIO BEPOATHOCTL: p=1/n
Fcnu cobbiTne A noseaseTca B m ciyvasx (61arolpuaTHBIX UCX0AaX) IpU
001UeM UX Yucae 72, TQ BEPOATHOCTh €ro HacTynnenus p=m/n. leBo3moxk-
HOMY COBBITHIO COOTBETCTBYET BEPUSTHOCTD O, 2 ocToBepHoMY — 1. Cayvaii-
HOR BRANYUIIOH B TEOPHW BEPOATHOCTH CUMTAETCA Takas, KOTopas MOXer
NPUHATE TO WM HHOE 3HAYEHHC, NPUUEM 3apaHee HC W3BCCTHO, KaKoe, HO
H3IBECTHA BEPORTHOC b OABACHNA TOTO YIH KHOTO ee 3HaveHus. Ciyyaiinbic
BEIWUNHBL NOABAAIOTCA B TOM Cilyyae, eCiiu kakas-nubo seMinna onpefe-
ASCTCA JIOCTATOUHO GOABUINV HHCIIOM HEYUTEHHLIX HE 3aBHCALIMX APYr OT
Jpyra BeavuuH, Hanpivep. MakcuMasibhbiit €10# TaTbiX BOJ OlpeAenaeTcs
CHErOBBIMHM 3anacamu, MHTEHCHBHOCTHIO HAPACTAHUS NOJOXKUTENLHBIX
TEMIICPATYP. HATHUMEM B ITOT NEPHOA AOKAEH, YHCIOM AHEH C CONKEHO
panvauneii v T.0. Cayuaiinag Re.lMuMHA XapaKTEPU3YCTCs COBOKYMTHOCTBIO
BOBMOMHBIX €€ 3Ha4YeHWH # BepOATHOCTBLIO, C KOTOPOi 3T 3HAYEHUS MOI YT
NOABIATLCA. DTY JgaHHbIC OTPAXAIOT 3aKOH pacnpejicnenns cay4vaiitod
BC_JHYHMHBI

Haubo.1ee 11poCThiM KU A0CLATONHO HIMPOKO PacliPOCTPAHCHHLIM Lils
MATCMATHUCCKOI O ONTUCAHHA ABIACHUNA [IPUPOLBI K MPOILLCCOB TEXHHUECKH X
ABIACTCH HOPMAbHBIF 3AKOH PACHIPE.1CTCHASA LIOTHOC 1H BEPOATHOCTEH], HitH
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sakoH [aycca. Hopwaiwnoe pacnpedetenne npeicraegnset coboi pacnpe-
JeJleHHUC COBEPIIEHHO C.TyualHbIX YHCEN OTHOCHTEILHO HEKOTOPOTO CPEIHEID
3HAUCHHUA. ITO CHMMETPHYHOE PacHpeIeIeHne Ko.10K0.1000paznoi Gopmbl ¢,
111012 ABIO 1071 KPHBOIA, paBHO# eIMHUILE.

OHaxo KNHMATHHECKHE i riHAporpadmeckie SBNeHHS OteHb PeaKo
MOAMMHAIOTCA HOPMANBHOMY 3aKOHY paclipeaenedis BoabMHCTBO KPHBBIX
pacnpeseneHns, NOJIyHeHHbIX B pe3yasTare 0bpaboTku AaHHbIX Habnoaenui,
HanpHUMep, 3a BbINAJEHHEM CYTOUHLIX CJIOEB OCANKOB, UMCHOT aCUMMETPUYHbIH
Bua (puc. 1.5). [Tpu aHanu3e BeposTHOCTEH pacnpeeNeHUs JaHHbIX (KPHBbIX
pacnpefencHus) HCMob3yIOTCH CEAYIOUINE NOHATHA.

Puc. 1.5. QopMbl KpHBbIX pasMuHbIX pacnpeneitchili BepoATHOCTER:
a ~- HOpMallbHOE paclipeseNieHHe C PAXTHIHbIMH CPEHHMU IHAYERMAMI M U nuc-
fepcHaMH o; 6 — TorapuPMHUECKH-HOPUMATILHOE PACTIPEOEIEHHE, 6 — NOKA3aTENb-
HOE pacipenclIeHye; ¢  ramva-pactipeaenense (). - napavietp raMma-thyHkium)

Cpeonee apughvemunecnoe. 1M NPOCTO cpeaHee 3Havelne (HopMa) —
LEHTD THXKECTH PACNPEAETCHHSA, Te. XapakTepHUCTHKa MaTevMaTHHECKOro
oxuganus M (peaHee 3sHaueHUe reHepalibHOH COBOKYTHOCTH



M= J.xdp. (13)

x=Zx/n {(14)

3aech x - flIEpeEMCHHAN BCIHYHHE, A7 — YUCIO H&6ﬂl‘0ﬂeHMﬁ; P -
BCPOATHOCTE NOABACHUA 3HAYCHHA X

a CPEAKEE 3HAUEHHE BbIGOPKH X

[py Gonbwiom uncae HaBMOneHUi (71— 00) X CXOAMTCS K MaTeMaTH-
yeCKOMy OKHAAHWI0 M no BepoaTHocTH Touka na ocu abcuuce kpuBoid
pacnpefesieHHs IOTHOCTH BEPOATHOCTEH, oTBeHaloLias HopMe (UM Marema-
THYECKOMY OXWJAHUK), HA3LIBAETCE LUEHTPOM pacnpencienns. Moao#
c:ly4aiiHOH BeAHYMHBI HA3bIBAETCA TAKOE €€ 3HaueHue x =M, , KoTopoMy
oTsevaeT HauboMbLIag BEPOATHOCTE MOABAEHHA (MaKCHManbHas opaMHaTa
KpHBOii pacnpeae:ienns sepoiATHocTeit). MeanaHo#l HasblBaeTcs Takoe
3Havenue x (Me), opaAMHATa KOTOPOro AEMMT ILAOILAIAL, OrPAHHUYEHHYIO
KpuBOH pacnpeleneHua MIOTHOCTH BepoATHOCTeH (pacnpeaeneHus HacToT),
Ha ABe paBHble wacTu. CneposaTenbHO, NICHAAL KaXAOH HacTh pasua 0,5,
Me coorsercTayeT obecrieyeHROCTb, paBHan 50 %.

PaccTosnne mexay UeHTpPOM pacipeseNeHnss u MOAOH ecTb paauyc
acCUMMETPHU R - xapaKTepucTvka HECHMMETPUYHOCTH KPUBOH pacripefeieHHs.
Mepo# paccesatus (W3MeHUHBOCTH) CltyHaiHOM BEAHMUHBI OKONO ee LeHTpa
pacnpesencHus SRFETCS aucnepcus ciy4aiitoli BeAHYHHbI 6 (B TCOPHH BEPO-
ATHOCTEH Ha3bIBAETCA LICHTPaAbHBIM MOMEHTOM BTOpOTO Nopaaxa) Kopes
KBaapaTHbIH W3 IMCTIEpCHU HA3BIBAIOT CTAHAAPTOM, a OTHOLIEHHE CPEIAHEro
KRagpaTH4YHOrO OTKNOHENHA K HopMe —~ Kodpduunentom sapnanun C

¢ =Xx 2= fn-1). (1.5)

ACHMMETPHUHOCTL KPUBOH pactipeiefeHns BepoaTHOCTER xapakTepu-
3YeICs TPETHUM LEHTPa1bHBIM MOMEHTOM, & €70 OTHOLIEHHE K Ky8y cpeaHero
KBa1parMyHOro OTKJIOHCHUS HAa3bIBAETCA KOMPHULHEHTOM aCHMMETPHH:

¢ —_Z(x,/x-l)‘/nc‘ (16)
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HHTer paibHblit 3aKOH paclipe(c.1enis obbltIO BRIPAKAKOT (PyHKIMEH
obecnedeHHOCTH (e Aeteiioe M — TO BEPOSTHOCTH MOSBICHNSA C.1yHAAHOH
BEJIMMHHBI, PABHOH H.11 GOJBIUCH 3a1aHHOIO 3HAYCHWA. HAH BCPOSITHOCT
HPERbIICHNS CYIAiHOH Be.1HuuHbL C1aTHCTHYCCKUE KpUBBIE PACipe/leichu
NJIOTHOCTH BCPOATHOCTEH 00:14/1a10T HEKOTOPLIMY XapakTCPHLIMH OCODeH
HOCTAMU. OTKIIOHEHHS OT IIEHTPA PACTIPCIESIEHHA B CTOPOHY MAKCHMA. IbHbI
3HAYCHUH OCA/IKOB HAMHOIO O0NbLIE, YCM OTIJIOHCHHS B CTOPOHY MAblX.,
Ocafky MeHblU€ HOPMbI BBIMAJMAKOT Yaule, 4ev OCaaku BONblic HOPMbIL.
CaenoBaTeahHO, MOAA PACTIONOKEHA JICBEE UCHTPa pacnpclcAcHHs, HTO
0GbACHALTCS TOAOKHUTENBHOH aCHMMCTpHeil KpuBOH (BHIOPOCHI B CTOPOHY;
MaKCHMATTLHBIX 3HaueHHit 0YCHb PEIKH, HO CTOMb BEJNKH, 4TO HX Jlons B Cymye!
kyOOB OTKI0HEHH it BeCbMa CYLLIECTBCHHA). !

JLis annpoKCHMaUNY aCHMMETPHUHOTO pacnpe/leNeHHs BEpoOsTHOCTE
[IPAKTHHECKH HCNOABLIYIOTCA: !

¢ 101 apHDMHUCCKH-HOPMAJILHOC pacnpeacienye {(HopMaibHoe pacnpe-i
AenicHue norapudbMos nepeMeHHOMH), i

» rammMa-pacnpeieneuuc (pacnpeznenienue 1lupcona tvna I, oato u3
rpyilIbl CEMCHCTB pacnpeAcieHnii, NPeUTOKCHHBIX aMCPUKAHCKHM MATEMA-,
tHrov Kapnom [[pconon) — acuMMeTpuIHAA KpUBaA MPOXOAMT HEpes HOMb.

OTK.IOHEHUS OT CPEHCrO 3HAYCHUA OPAHHAT JorapHGMUYECKH-
HOpMa:1bHOM U GMHOMHANbHOR KPHBOIT 0BECTICUSHHOCTH, HOPMHPOBAHHbIE 110

xo3bduunenty Bapnaunn {(x/x - 1)/C, =O{p,C ), nanni apun. 2u 3 C
ILOMOH IO 3THX TaBIKIL MOI'YT 6BITH BLIMUCIICHBI CYTOUHBIE OCAUKH Pa3HyuHOli
ofecneuentocTH H

H,=H(1+C®), (17

rae }{ —cpeaHee 3HadYeil e CYyTOUHOro C0s 0CaaKos
Eciu (', 2 3C,, To 3Hauenua @ caesyet 6parb Ans JorapupMHUECcKu-

HopMa.leHOH KpuBoit obecneueHHoc1n (npua 2Y, a npu C = 2C, — 1o

GHHOMHALHOI KpHBOH raMma-pacnpezienedus (npua 3) Tortanpu ¢ < 2(,
MO TOH KPUBOH NOAYHHM OTPULATEIBHBIC 3HAYCHUH C.105 OCLLLKOB, YTO JHIICHO
duzubeckoro cvbicia B Takow ciyuae caeayel 10L30BAILCA KPHRBIVY
Tpexnapavie rpHHecKoro i aMma-paciipeencHs Menkens Kpiitcoi o
Xors oca, k¥ M CrOK B KAKOH-TO Mepe CTydadHbl, OHW W3MEHAIOICH B
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OMPEAEICHHBIX TIPEJe.Iax, KOTOPhie 3aBUCAT OT KJIUMATHYECKUX W JIPYTUX
ApHPOIHbIX YCIIOBHH, W JaXe CICAYIO1 ONpeleICHHON TeHaeH . UuTten-
cHBHOCTD TMBHEH OOBIYHO MMCCT XapaKTepHOE Paciipe1CAeHHE ¢ HEKOTOPLIV
cpeHHM 3HAYEHUEM H ancnieperer. CymMy MBHEBHIX Ocankos oboit 3aan-
HOH IPOACTKHTENBEHOCTH MOXHO CBA3ATh € HX MORTOPACMOCTRIO (pHC. 1.6)

MM
Apadorwcumensnocms
28y Jee"T]
»-"‘/
100 W
i —— | ]
=
8 15
3 4 }—/ e
i ‘J "]
30
/‘]w
2=
3 45 10 15 20 30 50 100 Gmcio
aer

HoeTopsieMocTs

Puc. 1.6. 3aBHCHMOCTB MEXKIY CYMMOIl OCANKOB, HX NPOAOIKHTENLHOCTEIO
M [OBTOPAEMOCTRIO

Ocaaxy umetoT Gonee BLIPDKCHHBIC PACHPEACEHNS BEPOATHOCTER, UeM
cTok. CTOK, i1 pacxOfibl BOAS! B KOJIEKTOPAX, MOXKHO OIMCATH NPU MOMOLUM
Kaxoli-nu60 xpuBo#l pacripefencHus, HO €e NapaMeTpb! CIokKHee, YeM Ans
KpuBOii pacnpeneieHns NUBHeBbIX 0CaAKOBR. Pacnpeacnetue cToka n gaxe
CBAb MEMAY CTOKOM H OCAAKaVH HEBO3MOXKHO aNITPOKCHMUPOBATL MATEMA-
THUECKHM BbIpakeHHEM. Takue GaKTopb!, KaK YC;I081S NPEANIECTBYIOLICTO
YRIQKHEHHUS, PA3AHYHbIE YCIORUA O0pa30BaH1s CTOKA, 3ABUCUMOCTH MEXAY
akkyvynsuueil u pacxonoM Ha BofocOope W CAOKHBIA peabed npuiaoT
SARUCUMOCTH MEXKIY CTOKOM H OcaIkaMH HenuHeliblif xapakTtep [lodomy
MIHOBEHHDBIC 3HAUCHUS PACXOL08 MMEKIT ONPEIC. ICHHOE paclipeeicHHE HacTol
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{cM , Hanpumep, puc |.7), KOTOPOe MOXKET COBNALaTh, @ MOXKET U HE COBrIaaaT
C HEKOTOpO#H MaTeMaTHuecko# QyHKUNER.

~

Bepostaocts
HACTyIUIeHHud Co0bITHS
g
/R

i
%
&
2

MoMeM Nepemennasn x

Puc 1.7. Pacnpenenehue BeposTHoCTeH

Jina noxaesoit kaHATH3ALUNH NPEACTABISIOT HHTEPEC [MaBHbIM 06pasoM
BEPXHHE IKCTPEMATbHBIE 3HAYEHHS PACXONOB BOAILI, HX pacnpeae/eH e MOKHO
aHAW3MPOBATh CAEAYIOWHM 06pasoM. B past H3BeCTHBIX AaHHBIX {TOMYUEHHBIX
O0BIMHO 3KCNEePHMEHTANbHLIM MYTEM) BKIIOYAlOT B XPOHOJOTHUECKOH
NnoC.1e0BaTeNbHOCTH MaKCHMalsHble pacxoabl Bogbl BceX NHMBHEH 32 Bech
nepuon HaGaogeHuit. 3atem GepyT TOMBKO MaKCHMATLHBIH pacxon B Kaxablit
ron. PaHxnpys 3TH MBKCHMYMBbI 10 HX YHCNOBLIM 3Ha4eHHaM (pHc. 1.8,6),
NONYUUM pacnipeliesieHHe NPEBbILUEHHNI] SKCTPEMANBHbIX 3HAHEHHH, T.e vacTHyto
CEepHiO TONOBbLIX MaKCHMYMOB., Eciu Obl vbl BKI:OMHIN B aHANH3 BCe
MaxKcHMalbHble PACXOALI PAAA (BbIlE HEKOTOPOro 3aaHHOFO 3HAYEHHA), TO
noMyuuar Obl MOTHYIO CEPHIO.

Paz:myus 8 pesyabTaTax npu 3Tux AByX cnocobax GopMHpoBaHHs cepuii
CYLLUECTBEHHBI TOALKO Py YacTOH NOBTOPAEMOCTY, IPHUEM ANIS HACTHOH CEpUH
TIOBTOPAEMOCTD NOTYSUTEA MEHbLIE, Yem 415 nonHoil. [lpu noBropsemocTtu
cabiwwe 10 ner o6a psna ZanyT NPaKTHMECKU OAYHAKOBbI pe3ynLTaT

BepoATHOCTb NOCTIDKEHHA HIH NPEBbILIEHYUA KAKOTO-TO Pacxoa B ook
FAAPONOrHYeCKHil rod NpeacTaBIseT BEAHUUHY. 0OpaTHYIO NOBTOPAEMOCTH
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er0 NMOABIEHHA Tak. pacxON. KOTOpbI# NOCTHTAETCS MNHM NPEBbiliaercs 8
CPE/AHCM OAMH pas 3a Kaxcable 50 eT MMeeT BeposrHOCTh 2 % B rmapono-
FHUYCCKOM aHATH3C BMECTO BEPOSTHOCTH HCNO:b3YHOT Yac rory, v HORTOPS-

eMOCTb. [1pH TOM

80

40

Pacxonns BoabI
g
=) =
I
E——
et ——

ll!llhn

il

ner 1

4

=

1l

TITTTETTITTITTI R ""Fﬂﬂbl

Bpeus

CooTBeTCTBEHHO

PX zx)}=UT.

P(X <x)=1-1/T.

10 20
Puc. 1.8. Cepnu ruaponornye-
CKHX JaHHBIX'
a — pacfioioxkeRHe PacXofioB BoO-
Abl B I0PAIKE HX NMOABNEHH: [ —
HoXOoAHMH pax; If - roposme
MakcHMyMBbl (JacTHag cepua ro-
IOBHIX MakcHMyMoB); f1] — rojo-
Bhi€ MAKCHMYME, IIpeBRliLaoye
3ajjaHHOE 3HadeHWe (noaHas Cce-
pus); 6 — pacnonoXeHue pacxo-
KoB 506! {FONOBSIX MAKCHMYMOB
H pacXOHOB CBBIMIE HEKOTOPOrO
J4MAHHOr0 3HAMEHHA) B paHXM-
POBAHHOM nopanxe; | — nonmMad
cep; 2 - HacTHAA cepud

(1.8)

(1.9)

1de P(X < x) — BEpOSTHOCTb TOMO, YTO FO/I0BOH MaKCHMAMbHBIA IHBHEBbIH
pacxon Boasl X Oyaet MeHblwe X, 7 ~ [OBTOPACMOCTb PACXOAA JIHBHA CO

3HAYCHUEM X

Ouenky T no paHxUpoBaHHOR BLIGOPKE 1POM3B0AAT NO-pa3HoMy Fcim

3 Zax 165
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BbIOOpKa paHkupoBaHa B nopAike yObiBaHUA 3HaueHul, Havenue 7' vioxuo
BBIYMCAHTE 1O Gopuyne

T =(n+1)m. (1.10)

rae n —4ucio cobbiTuii (Hau aet nabaroaeHnit) U m — nopsakosblii HOMep
3HAUEHHS B PaHIKHPOBAHHOM Paly, MEHUWMKIECA o1 | K0 Hanbo.IbLIErO
3HaYerHs, paBHOro 71,

ToBTOPAEMOCTb CPEAHHX H MHHUMAABHbIX HabMoAeHHbIX BeTHYHH T B
MMAPONOrHYECKHX PacyeTax NPUHATO ONPeaensTs no hopmy:e

T =(n+0,4)/(m-0,3). (1.10

3HaueHHA pacnpeaeNeHus O Pa3Hble CTOPOHbI OT CPEAHEro GyayT pasHble.

1.6. BogoxossiiicTBeHHbIEe MEPORPHATHS Ha Bogocbope

Pa3sputHe coBpeMeHHOro o0ILeCTBa Hepa3pbIBHO CBA3aHO C pa3BUTHEM
ropodos 1 nocenkos. Joskaesble BOAL CMbIBAIOT € KPbilll, 6eTOHHLIX H acdank-
THPOBaHHBIX JOPOMHBIX NOKPLITHI 3arpsa3HeHHs, KOTOPbIE MONajaloT B
BOAOEMbI.

Hanuuse Boab! Ha MOBEPXHOCTH AOPOT 33TPYAHAET ABHKEHHE TPaHCNOpPTa
H MOXKET cO3/1aBaThb aBapHitHy!O obcTaHoBKy. Hakon.ienie BOAbl B NOHHKEHHbIX
MECTax NPUBOLUT K 3aTOMNEHUIO MOA3EVHbBIX NEPEXOACH H NOABAN0B 3qaHuH,
YTO BeJeT K MOpue HAXOAAIWETOCsH TaM HMYLeCTBA N MOBPEXKACHHIO 0bopy-
JOBaHRAA,

Yrobe! n30exkaTh 3THX OTPHLATERBHBIX MOCAEACTBAMH, ClEAYET MPOBOANTH
paznyHbie BOA0X03ANCTBEHH bie MEPONPUATUA HA BogocGope. OAHHM U3 Hux
ABIRETCA OpraHu3oRaHHbii cOOp 1 ylaneH e NOBEpXHOCTHOrO CTOKA C TEPPH-
TOPHH MyTeM YCTpOHCTBa CHCTEMBI BOAOOTBEACHHS,

DnemeHTamu A0k AEBbIX CHCTEM BOLOOTBEAEHUS ABAAIOTCA. | — painuuy-
Hble BOAOHENPOHHLAEMBIE NOBEPXHOCTH, BOAOXPAHUNULLA, HACBIITH, BOOCTOY-
Hble KAHABbI ¥ JIMBHECTOKH; 2 — TpyDONpoBoabI (KOLIEKTOPDI), PErYAHDPYIOILE
COOPYEHHA, BOICHPONYCKHbIE YCTPoHCTBa NOA MYTENPOBOAAMH, BOAOOYHCT~
Hble COOPYXEHHA U HAaKONIHTENLHBIE Gaccelitbl

OT KoNM4ecTBa i KauecTBA CTOKA 3aBUCHT pa3sMepbl ¥ CTOUMOCThH
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COOPYXKEHUHN. 8 1aRKe BEIHUHHA BO3MOXKHOrO yiuepba. [Toaromy .L1s paino-
HALHOW OpI aHW3ALHH X0 3aHCTREHHOI 1e4TC.IBHOCTH Ha BoaocOope Heobxo-
1MMa NpOSyMaHHan CUCTCMa MEPOMPUITUH AKKYMY:IMPOBaHHE CTOKA Ha McCie,
perysispHas ybopKa TEppHTOpH i, CBOEBPEMEHHBIT BbIBO3 VIYCOpa, MIOHUTOPHHT
¢TOKa (HabIoaeHue, oLeHKa M IIPOTHO3MPOBAHHE B CBAIHM ¢ X0O3ANCTBEHHON
JIEATEIBHOCTBIO) M Er0 OUMCTKA, & TAKIKE CTPAXOBatile, CO31aHue CHCTEM OroBe-
LLIEHKS O 3aTONJEHHAX, BBEACHUE HOPM 3acTPORKHY B 30HAX 3aTOILAEHHUA

B CLLA un cTparax EBponbl cTOK perynupyercs nyTeM HCIloNb30BaHHs
TaKHMX MPHEMOB, Kak 3a/epiKatie TUBHEBOFO CTOKA, TONO;THEHWUE MOA3EMHBIX
BO4, CO3JaHHE LIEPOXOBATHIX NMOBEPXHOCTEH AN TOPMOKEHHA 1OTOKa H
pasbeaudHeHHe BOZOHENPOHRLAEeVbIX noBepXHoCTed (puc. 1.9).

Puc 19 DnemeHTE pasneiUTEAbHON 110NOCH! A8 APEHUPOBAHHA
ABTOCTUAHOK.

| - pasneiuTenbHas moltoca (/ - AepeBba; 2 — uepeayiouMec yHacTku ¢

NOKPbITHEM W3 KaMmHel v rpyHTa, 3 - amopTusnpyteliue nopei): Il - none-
PCUHBIt paspes YMACTKa ¢ TPYHTOBLIM NOKPLITHEM ([ — TPYHTOBOC NOKPEITHE,
2 - BepxHuil c10fl nounel; 3 rpasuid), Il nonepeunniii paspes Ha yuacTxe
nepesa (/ nousa), IV - nonepeMHbIA paspes yuacTka ¢ Habpockod KaMued

nosepxy {/  KpynHole kaviu (25 100 mw), 2 - 1parmii)
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J119 yMeHBlIIEHUS CTOKA MOXET BbITh MPEAYCMOTPEHO YBEAUUEHHC
BpeMEHN KOHLEHTPALMH CTOKA MyTeM NMOBbINICHHS 1IEPOX0BAl 0CTH 110BEPX-
HOCTH W CO3AaHKHA OydepHbIX BOIOXPAHMIIAIL, iiepexBaT YacTH CTOKA €
NIOMOIIKIO OTBO/ISILLMX COOPYXKEHWI H HEKOITUTEAbHBIX BacceiiHOB U yMeHb-
WweHHs u3bbiTouHoro cToka (Hacceiinbl hUALTpalUKH, pacnaxuBaHHe BOAO-
cOOpOB H YCTPOHCTBA KO.LIEKTOPOB € MOHMIKEHHOW 1IpoONyCKHOH crmocob-
HOCTBIO B COUETAHUH C YCTPOHCTBOM IOBCPXHOCTHBLX KaHANOB),

[lpunerawowire Kk ropony aBTOCTOAHKH W NApKH, PacHONOXKEHHLIE B
HH¥3MHAX, MOTYT BLIMOMHATL B 4Upe3BbluaiinsiX ofcTOATENbCTBAX PO.1h
BydpepHbIX BOAOXPAHHTHLLL.

OTkpeiTatii kaHat1 oObigHO 60.1ee HaaekeH NPH JTMBHEBbIX NaBOAKAX, UeM
3aKpbITHI BOAOBO/L, TAK KAK C yBENHYEHHEM INyOHHK nponyckHas cliocol-
HOCTb ero ObICTpO BO3pacTaer.

Buifop cucTembl unn ux xom6uxauuit 113 KoHKpeTHoro Boaocbopa
3aBUCHT OT €ro XapaKTepHCTHKH: peabeda, TUNa NOYB H PAcTHTENBHOMO
NOKPOBA, KiUMaTa (PEKHMA OCAAKOB H UCIIAPEHHS), JONYCTHMOrO pHCKa U
ocJeACTBuUIf 3aToNNeHnd.

Heobxonnmo HHPOPMUpOBaTh HaceleHHE YIPOXKAEMbIX PalioHOB 0O
HAJIHOCTH BO3BOAUMBIX COOPYXKEHUH, YPOBHSIX IATOINICHUA M YCIOBHAX
CTPaxoOBaHH3 OT €TI0 NOCHCACTBHH.

L.7. Yea0Bus GopmApoBaHUS NTOBEPXHOCTHOTO CTOKA

Yro6bl MpaBHIILHO OHEHHTE NTOBEPXHOCTHLIA CTOK BO BpeMst NUBHCH ¢
OCBOEHHbIX TEPPUTOPHI, CieyeT TIOHHMATb CyTh npouecca GopMHUpOBaHUs
CTOKA M 3HATH BCE BAUAIOILME HA HErO (haKTOPbI.

[pH BbINaAEHUM OCANKOB 3HAYUTE: ILHAA YaCcTh MX MO0 HCnapaeTca, ubo
MOTJIOLIAETCA WJIH OCTAaETCA HA MOBEPXHOCTH, Ha KOTOPYIO OHH BhITIAIH.
Cpeaniiee ronosoe Hcnapense meHseTca o7 200 MM B YCIOBHAX X0JIOAHOTO 1
BraxHoro kiuMara ac 2000 mm B xapKux zacywnusblX paiionax. Ero
VaKCHMabHash WHTEHCHBHOCTE MOXC1 jocTurath 0.3 Mv/u. XoTa unTten-
CUBHOCTh MCTIAPEH S MA:1A N0 CPABHCHHIO C HHTEHCHBHOCTBIO OCAKOB (HanpH-
MEp, HECH:IbHbIA JTMBEHb MOXKET WMETH HHTEHCHBHOCTH Boace [0 vim/u),
HCIapeHue HPONICTKAeTCA U Noc.1e npekpallienus Aoxkaa 1Tortomy obwme
NOTEPH € KPYLIHBIX BOLOCBOPOB H BOAOCGOPOB ¢ GO1LIWUM BPEMEHEM KOHIIEH-
rpalimy CTOKa MOi YT Ohirb SHAUHTEMBHBIMH
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YacTb JOXKAEBHIX OCALKOB OYIeT 344¢KUBATILCA PacTHTENBHOCTBIO
Bo3MoxHBIA cyMMapHbiii NCPeXBaT OCA/IKOB ACPERbAMH HAXOAUTCA B iIpe/1eNax
2-10 mv. [lponcxoanT 3aaepikaHie ¥ HAKOILICHWE OCAAKOR B YINYGNeHUsX
noeepxHocTH HabaroaeHus 1OK43b1BAOT, HTO BEMNUUHA 33]CPIAHHONO CJIOA
BObI, kak bl HOTEPARHOIO JUIs CTOKA, COCTABIIAET: 5 MM Ha liecke, 4 MM Ha
ra3oHax H 3 MM Ha ITTMHHCThIX TOBEPXHOCTAX, B 0BILEM, 110TEPU HIMEHSIOTCA
oT | MM Ha MOLLEHBIX OBEPXHOCTRX 10 10 MM B canax

Bona, BbINagaioulas Ha NOpUCThIE TOBEPXHOCTH, 1IPOCAYHBAETCS B HUX
€O CKOPOCTHI0 U/, , KOTOpas 3aBUCHT OT BOAOMPOHULIAEMOCTH NOBCPXHOCTH

TPYHT& W HauaNLHOrO BAArocofepXanus. 3a nepron NUBHA HHTEHCUBHOCTE
HHOHABTPALMH YMEHBLIACTCS 110 MEPC 3aIONHEHUR BOAOH nop rpyHTa H
noxbemMa BOAHOrO 3epkana. MuTeHcHBHOCTL HHUIbLTpalMY 32 | 4 MOKHO ¢
DOCTaTOuHON TOUHOCTBIO IPHHATS ANA FTHHbE — 0,2—2 MM/4, N8 cyrnuHKa —
2-10 mm/4 M BAA necHaHbIX nous — 12-25 Mm/u. [1pH HAIMUHE pacTUTENBHOIO
NOKpOBA 3TY 3HAYUEHHS MOTYT Bo3pacTy 20 200 MM/3 Ha 3acesHHOM noJe ¢
necyaHoit Housoi.

i 3aiepKaHns CToxa Ha MecTe ero GpopMuposanua e1ecoobpazHo
BLIBOITH BOJOCTOYHBIC KaHaBbi ¥ TPYOb! HA BOLOHPOHHLUAEMbIE U 3AHATLIE
PACTUTENLHOCTHIO YHACTKH. AKKYMYIHpyeMas BOAA pactipocTpaHaeTca npH
3TOM Ha 6onkiloit MIoWwanH, 1 ¢e CIOH OKa3LIBAETCS COBCEM HE3HAUHNTENBHBIM.
Ha TeppuTOpHsx, COBEPLICHHO HEe HMEIOLUUX OTKPLITOH NOBEPXHOCTH, CACAYET
co3nanath 6accelHbl-HAKOMUTE:IX H NOPUCTBbIE NOBEPXHOCTH, yCTpauBaTh
HeOONbWHE CETH TMBHEBOI KaHAAH3ALUMH U3 TPYD ¢ orpaHuueHHO# NponycKHOi|
€nocoGHOCTDIO.

CHMxXeHE NHTEHCHBHOCTH CTOKA 1103BOIAET YMEHBLIHUTH SPO3HIO 104B
H KOHLUCHTPAUMIO 3arps3HSIOWKX BelllecTB. B HekoTopblX cTpanax, uTobs!
ocnabuTh KOHUEHTPAUUIO CTOKA, YCTPAWBaioT Kpoiiukn 6e3 BOMOCTOUHDBIX
weao6os. Eciiv cTOK ¢ Kpbilu HanpasuThk B CAR WIH oropof, oH Oyner
3a/IePKUBATHCA ¥ HHTEHCHBHOCTD €70 YMEHBILHTCS.

B 1110THO 3acTpoeHHbIX TOPrOBLIX W MPOMBILLIEHHBIX palioHax milA
3a]CpKaHNA CTOKA MOMXHO KCTMIONb30BaTh aRTOCTOAHKK Psiom ¢ asrocTto-
AHKAMH YCTPAHBAIOTCS TTOPUCTLIC O0OURHBY 115 NOMIOWEHUS WK Llepeve-
1eHus H3GhITouHOI0 ¢ToKa (cM. puc 1.9) Ha Hux Hyacr rakxe nepexsa-
ThIRAThCA HCKAHATM30BABHBIH (CKIOHOBLIN) CTOK M 3ave aTLCA NIOCTYIIEH e
RO/(bI B KOJINCKTOPLI A0 ASROH KaHATH3AUHH

CTOK ¢ B00c60pa NOC.IC BLIITAAEHUS I0WAA BO3PACTAET 10 HEKOTOPOrQ
vakcumyMma 4 satem yObiBaeT [uapolpad npedcrapiser coboit 1 paduk
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pacxo.l0B BO;1bi B PA3HUHbIE MOMEHTL! BpeMenn Dopaia ruaporpada 3agucHr
OT MHOTHA aKTOpOB, B TOM 4iClIe OT XapPaKTEPUCTHK .IMBHA W pe.lbeda
ponrocbopa Popma BETBH NoabeMa FHAporpada 3aRUCHT OT UHTEHCHBHOC TH
KOHLEHTPalUWHU H3OBITOMHBIX OCaIKOB 1K cToka Ha mepBoii cTaanu uBHA
4acTb BHINABLIKWX HA BOAOCOOp ocaakoB He OyieT yyacTsOBaTb B CTOKE
BCJIE/ICTBHE AKKYMYAALMH Ha NOBEPXHOCTH NOTEPb HA HHPUABTpaLIHIO.

B npotiecce fanbHefikiero BeinaleHus 0xas notepy GyyT ymeHslIaTBCA
1 BCe BOIblee KONIMYECTBO OCA/IKOB HayHe I yuacTBOBAaTh B cToke. [lo3Tovy
pacxofbl Ha BCTBM noabeMa ruaporpacda GyayT Bo3pacTaTh N0 IKCHOHEH-
UN2ilbHOM 3aBUCHMOCTH. Hepes HEKOTOPOE BPEMA CTOK C CaMbiX YAaNeHHbIX
vacTeli BoaocOOpa JOCTHTHET 3aMbIKAIOUIErO CTBOPA (BPEMS KOHUEHTPAUHH
CTOKa) W pacXoALl NepecTaryT pacTH. [locsne yMeHblueHHs NPUTOka (CHUIKEHUS
MHTEHCHBHOCTH BbINAAEHK 0cadK0B) cToK OyaeT yObiBaTh Ha BETBH CMaja
ruaporpada acumnToTHYecKH. [pojomKalolnecs NOTEPH € NOBEPXHOCTH
MOI'YT ObICTPO YMEHBWHTE ¢TOK A0 Hynsa. C Apyrofi CTOpOHBI, YPOBEHD
NOZ3€MHbIX BOZ MOXET NOAHATHCA TAK BLICOKO, HTO BOJOHOCHBIE C:10W CTaHYT
OTAABATL YacTh 3araca, yBeanuupas obwuit pacxon.

[pu opraHM3auny CUCTEeMbl BOAOOTBCACHHS HANO 3HATbL PACUETHbIE
XapaKTepHCTHKH CTOKA,

1.8. CrcTeMbl cfopa 4 0TBEIeHNH NOBEPXHOCTHOIO CTOKA

OplaHu3oBaHHOE YA31eHHE aTMOCPHEPHbIX OCAIAKOB, BbINABLIMX Ha
TMIOBEpPXHOCThL 3eM!IM, SBISETCA OAHMM H3 OCHOBHBIX TpeboBaHHi G.aaroy-
CTPOHCTBA HACENCHHbIX MCCT Y TPOMBILIAEHHBIX TEPPUTOPNH.

OTBOA 10K ACBBIX H TAZIBIX BOA B TOPOACKUA YCIIOBHAX MOXET NPOH3BO-
JMTHCA" @) CAMOCTOATEIBHO ~ 10 OTKPbITHIM JI0TKAM H KaHA1aV WK [0 3EeM-
HbIviH TpyboiiposoaamM K (pasae ibHas CHCTEVa BOZ0OTBeAeH ), §) CoBVIECTHO
¢ ObITOBBIMHM H NPOH3BOACTBEHHBIMU CTOMHBIMH BOZaMH (obmecnnagHas
CHCTEMa BOJOOTBCAEHMA), B) MO.1ypa3felbHo, Korna BoAa, cobupacman
YIMUHBIMH AOXKAEBBIMH KOJLIEKTOPAVIHM 11PH HEOObLIKMX A0XKAAX. H ligpBbIe
HanOonee 3urpasHeHHble MOPLIHH IOXKICBbIX BO 11PH M100bIX JOXUAX, 4 TAKKE
TAILIC M NOTHBOMOCUHEIC BOABI YePE pasaeTHTE.IbHbIC KAMEPHI 10N131a10T B
rmasHblii OOIICCILIABHON KOINEKTOP H OTROIATCH BMECTE € OBITOBBIVIH H
NIPOHIBOACTBEHHEIMH BOJAMM HA OYHUCFHLIE COOPYXREHHUSA, & NPH CH.IbHLIX
JINBHAX BOJlAa H3 VIHYHBIN [TOX IEBLIY KUJJICKTOPOB qepe"s pa3C.IMTEAbHbIC
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KaMEPbl NOMHOCTLIO WK YacTUUHO cOpachiBaercs B BOIHBIH OObEKT Hes
OUMCTKH (RONypa3ie/lbHaA CHCTeMa BOOOTBEACHUA)

B pa3Hbix pafionax HaceneHHOro MYHKTa B 3aBUCMMOCTH OT MECTHBIX
vcnoBHi, ctenenn GnaroycTpolicTsa v penbeda, yc.1081il pa3BuTHA BOJO-
OTBOAsLIEH CHCTEMbl NPUMEHSAIOTCA pa3IuuHble KOVGHHAUMY cUCTEM
BOAOOTBEEHHUS

B HacTosiLIee Bpems 10XKICBbIE Y Ta/bie BOAbI C TEPPUTOPUH 1IPOMBILILIEH-
HbIX [IPEANPUATHH, 2 UHOTAA H C TEPPUTOPHIL HACEIEHHBIX ITYHKTOB, pEKOVIEH-
JlyeTcs HCNoab30BaTh KAK AOMONHUTEAbHbIH HCTOMHUK TEXHHUYECKOTO BOAO-
cuabxenua NPOMNPeANpHATHA TIOC.1e NpeaBapuTenbHON o4ucTk B paje
C.TyuaeB LenecooBpasio NOBEPXHOCTHELH CTOK ¢ TeppUTOpHit 62113K0 pacnoio-
HEHHBIX TPOMNOPEANPUATHI cOBUPaATL B OZHH KOMIEKTOp W HANPAB/ATL HA
€IMHBIC OUHCTHbIE COOPYXEHHUS, & 3ATEM HCTI01L30BATE HA TEX IPEANPHITHSX,
rie Tpedyercs Haubonbluiee KOTHHECTBO TEXHUHECKOH BOIbI.

BO3MOXKHO TAKOKe HAKOTIJIEHHE W HCNONL30BaHKE CTOKA € TEPPHTOPHH
HACE/ICHHLIX TYHKTOB /1 OPOLIEHHS CENbCKOXO3ANCTBEHHDBIX NOIEH, 2 HHOTAA,
NOC.TE OUUCTKH, — W ANS NHTHEBOFO BOACCHAGKEHNA.

B noxaesylo ceTh BOAQOTBENEHHS Hapaly ¢ AOWIAEBLIMH, TA1bIMU N
NONMBOMOEHHBIMK BoRaMH pazpeluaeTca cOpachiBaTh ApeHaHbIe BOJbL, CTOKH
nocAe OXAAKIACHUA NPOW3BOACTBEHHBIX YCTAHOBOK M HEKOTOpbIE Apyrue
MPOU3BOACTBEHHDIE CTOKH {(TIpH Helenecoofpa3HocTH HCTIOIL30BaHNS HX NS
oboporHoro BogockabKeHHA) noce CoOTBETCTBYIOEH OUNCTKM, 8 TaKKeE 110
COrNAacoBaHHIO ¢ opraHamu FOCKOMHUTETa 110 OXpaHe NPHPOAbl, CAHHTAPHO-
3nuaeMHOAOTHUECKO#H! ¢y kOB M pbiGoOXpaHbl.

B cooreercTuH ¢ “TexHuueckumy ykazanusamu™ [31] noBepxHOCTHBI
cTok nepen cOpocom B BOAHblE OOBEKTHI J0KeH ouniaThes. T1py TOM
PEKOMEHAYETCS NOAREPTaTs OYUCTKE IOJHOCTBIO NOIHBOMOEHHBII M TaTbli
CTOKH, @ TaKKe 3HAUMTENbHYIO YACTh rGAOBOIO 0OLeMa J0XAeBbIX BOL.
KonanuecTeo 10:KIEBOTO CTOKA, HANPABIZEMOrO Ha OUUCTHBIE COOPYIKEHH, 1
CTeNEHb €0 OYHCTKH HA3HAYAIOT MCXOAA W3 MECTHLIX YCI0BHA HAa OCHOBE
HOPMATHBHbIX JOKYVIEHTOB ¢ yueToM TpeSoBannii NpUPOA0OXPaHHbIX OPraHOB
H caHMUACTY#6b!. 10 COrNacoBaHUIO ¢ 3TUMH OPraHU3aALMAMU Pa3peluaeTes
cOpacbiBaTh MOBEPXHOCTHBIH CTOK B BOHble 00beKThI 6&3 04HCTKH TOIBKO C
HeGOIbIUNX 3ACTPOSHHBIX TEPPHTOPHH [L10waabio A0 0,2 M* M © ropoackux
-1ecolapKoB

TockonbKy pacxo; CTOKA A0MGIEBBIX BO;1 GhICTPO HApacraeT v 10CTUracT
MaKCHUMYMa, @ 3aTEM CHUXACTCH .10 [IOJIHOIO MPeKpalleHus CToka U
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[Ip().'lOJ)KH'ICJihHOCTb MaxkcHuva.lbHOoIo pacxoda cpasHy re.LHo Masa, a Ha
OYUCTHLIE COOPYMCHHUA ueﬂccooﬁpazﬂo NoAaBaTth BOdy ¢ Ma- 10 WIMCHAKO-
LUMMHCA PACXOAdMH, I8 YMEHBIICHUS PA3MCPOR OUHCTHBIX COOPYXKeHUH U
MOLLHOCTH YCTAROBIIEHHOIO Tayt 0BOPYIOBAHHS PEKOMEHAYETCA YCTPanBaTh
NICPEL O4HCTHBIMH COOPYKEHHAMH PErYIUMPYIOLIHE Pe3cpByaphl.

CeTb BOAVOTBOAA MOXKET ObITh 3aKPbITOI 0, OTKPLITOI O H CMELLAHHOIO
THNA. Bodoomsod 3axpeimoce Mund COCTOMT ¥3 JIOFKOB, BXOASLIUX B
HOPMaNbHYI0 KOHCTPYKLMIO Y)IULL, TPOTYApOB M DNaroycTpoeHHbIX ABOPOBLIX
TEPPUTOPH, A0KAENPUEMHBIX KOJOAUEE, MPHHUMAIOLLMX BO/Y H3 JIOTKOB B
3aKpHITYIO CeTb, Tpybonpoeoaos anameTpoM 0,2—0,4 M, OTBOASLLKX BOAY OT
ROXACNpUEMHBIX KONOAUEB K ceTH TPyOOIIpOBOZOB, OTBOAALMX CTOK,
3akpbiTas cucTeMa BOZOOTBOJA Haubonee COBEpLICHHA U OTBEYAET BCEM
TpeGoBaHuAM 6.1aroycTpoicTBa ropoaCcKol TEPPUTOPUH.

Boodoomeod omxpeimozo muna COCTOMT W3 IOTKOB H KiOBETOB, BXOAA-
[UMX B HOPMA/bHYIO KOHCTPYKLMIC YKL U TPOTYapOB, BOAOOTBOASALIIHX KaHaB,
pYCeEn pyubeB U MafblX peyek, MOCTHKOB U TpYD B MecTax nepeceveHus ¢
YANUAMH, TPOTYapaMH K BLE3AAMH B KBapTaiabl. BOAOOTROALI 3TOMO THIIA
ABAAIOTCA HAHOO0IEC NPOCTLIMY H 3KOHOMHYHBIMK. Bodoomeod cmewanioro
muna COCTOUT H3 2ICMEHTOR 3aKPbITOH W OTKPBITO# ceTH,

Bribop cvcTeMbl v THIA BOACOTBEAEHHNS, @ TAKKC CXEM PaCMOIOKEHHS
AOKIEBbIX KO.IEKTOPOB BbIIONHAIOT HA OCHOBE TEXHWUKO-3KOHOMHUYECKOTO
CpaBHEeHNs BAPHAHTOB € YYETOM CAHHTAPHO-THTHERHYECKHX nokasareieii. B
crpadax 3amaaHoli Espornsi v B CLLIA nauGonbitiee pacnpocTpaHeHue 11oayumaa
obuieciinagHan cHcTeMa, TAKKE LWHMPOKO NpUMERAETCS KOMOMHUpoBaHHas
cuctema. B OPE v @panunun obuiecniiapHas cucTeMa ycTpavBaeTcs B
OCHOBHOM B TOpOAax ¢ YMcnoM xuTeneit 1-3 Teic uenosek, a 8 CLIA —¢
HacencHuew cBbiiie 10-25 Toic. yciosek. CToautsl GONBIIMHCIBA CTPaH
KaHa:.IM30RaHbl No ofuiecnAaBHOW MAM KOMOUHMPOBAHHOA CHCTEMe
Obecn:tagnas cucTeMa nawwna npumenetne B I lerepdypre, Tounucu, Ogecce,
B 10pofax npubantuickux peciybnux 1 3ananHoi Ykpantbl

B nociiefiHue rousl B CBA3H € BOIPOCILIM MM CAHHTAPHBIMH TpeBoBaHHAMH
1 HeoDBX0AHMOCTHIO OYHCTKH NOBEPXHOCTHONO CroKa HanboJree 3IKOHOMUYHOI
H 1ICPCHEKTURHOM CuMTaeTC NO.lypasaenbHas cictemMa B MockBe W Xapbkose
W paae APYTUX rOpOIOB pa3paboralbl 1POCK Fbl PEKCHCTPYKIUMA MOJIHBIX CHETEV
B HOTypa3lUCHbHBIC

Bb!l’IyLK NOBEPXHOCTHOI 0 CTOKA B BOA0CMbI (rlpy,"lhl H BO}lOXpaHH.II/IEIla)
He pa3peitacTes B NPC.AC.1aX HAaCCACHHOIO MYHKFA, 4 B BO,JOTOKH. NPOTEKAKIILIMNE
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B IPEAENAX HACCICHHOTO IYHKTE, BO3MOXCH [OJLKO [IPY CKOPOCTH TeUeHus
soabl B HuX Bonee 0,05 m/c u pacxoaax Boutee | v'/c 3anpewen copoc
1(0BEPXHOCTHBIX BO B | pativLiax 11epBOI0 [ToACA 30Hb! CAHUTAPHOMH OXpaHbl
BOJOIPOBOAA, B MECTAX, OTBEIEHHBIX MO TIX15KH, H B Pa3vibiBACVBIC OBpAl H,
€CJIH HE 1IpoBeAeHbI MEPOIPHATHA 10 HX YKPETIICHH!O.

1.9. KpaTkas Heropns pa3sBHTHS J0XIeB0H KaHAAN3AONN

CoopyxeHus .19 0TBOAA aTMOCHEPHBIX 0CAKOB H3BECTHBI C 11y0oKoit
[ApeBHOCTH. ApXCONOrHUYECKHE UCCAeA0BaHHA NMOKa3bIBAIOT, yTo B MHAKH 32
5000-6000 neT, a B Erunirre Oonee uem 3a 2500 ner 210 Haleld 3pbl UMeINCD
BbUTOKEHHBIE U3 KHPITH4A ¥ KAMHSA KaHabl, 10 KOTOPbIM BOAA OTBOANJIACEH BO
pBbI, 0OBIYHO OKPYXABLINE TOPOAA. YXKC B 3TOT NEpUOL OTAENbHbIE ABOPUbI H
XpaMbl YCTPauBaJIKCh € ILIOCKUMH KpBILUAMH H 3aMOLLEHHBIMH JIBOPAMH,
060pYAOBaHHBIMH BHYTPEHHHUMHK BOAOCTOKAMH. ATMOC(HEpHbIE 0CAAKH
OTBOAMIIACL NO CKaTy K cOOpPHbIV J10TKaM, BeIAIONGNCHHBIM B KpOBIE, a4
JOMACBEIE BOMIbL C 3aMOLLIEHHbIX ABOPOB YMAJIAINCh 110 KAMEHHBIM Kenobam,
NoTKaM H Jaxe roH4apHbiM TpyOonposogam.

Cuerembl BOAOCTOKOB H BOAOCTOMHBIE KaHaNbI CyLLiecTs0BaH B JlpeBHeil
[pewsy u B JIpeeHem Pume. XapakTepHbiM NPUMEPOM CNY)KHT [IaBHBbI
BOLOCTOYHBIH kanan “x10axka MakcUMa”, noctpoennblit B Pume B 1V B. 10 H.3.
M MACTHYHO COXPAHHBILHMICA 40 HACTONLLEIY BPEMEHH,

B Poccuu aperaxkHrle TpySsl BrepBbie Oblay nipofoxkeHsl B Horropone
Benukoy eige B X1 8. B XIV B Tam ke ObLiK TpUMCHEHD! KPYLIBIE AEPEBAHHbIE
sogocTo4nble TpyOwi. Hosropoa Beaukuit — nepsuii ropog B Espone, B
koTopoM B X1 B. OblaM 3aMoLueHb! Bee Ynuibl. Hauaio pabot no yerpoiicTry
BOAOCTOUHON ceTH B Mockse oTHOCHTCSA K cepeanne X1V B., K MOMeHTY
COOPYXKCHHA Ha TeppHTOpKH KpeMna 3aKpbiTOro ACPCBAHHOIO KaHana A4
oTBOAA MHBHEBLIX BOg B p Mockny. B XVII B. 8 Mockee npokiianbiBatoTes
BOAOCTOMHBIE KaHakbl W3 KaMHA N0 TBepckoll yiuue, yxke B TO BpeMs
3aMOLLEHH O TBepAbIM Oe.1bIM KamHew.

B XVl B B cBA3M CO 3HAUHTENBHBIM MaCLITaGOM paboT 110 3aMOHIEHNIO
VAL CTPOHTENhCTRO BOAOCTOKOR B POCCHH L0jIyHuaeT NIMPOKoOe JIIA TOTO
BpeMEHH pa3surdc. B oraenbHeIX BIACHUAX yCTPaMBAOTCA BHYTPEHHHKC
gogoctoku 1lpu yerpoiicree yanu HeoOXoauMo GbLiO yARNATh BHUMaHHE
oTaeacHUIO atMocdephblx Boa Ekarepuna Il B 1770 1. caonm YiazoM nosencita
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Ha4YaTk C FPONTEILCTBO HA rNaBHLIX yanuax [eTepOypra nog3eMHbIX KAHA10B
A5 OTBO;1a A0KAEBLIX BOA. TpyObl yK1a1bIBAIN W3 KHPNHYA MAM yCTPAUBAIH
W3 1epeBAHHBIX LIWTOB, COOPaHHbIX U3 I1AacTH B onpeaeneHnsix vectax Haa
TpybaMn yCTpauBa.IMCh KOJOAUL!, NMEPEKPLITLIE CBEPXY MeTanANYECKHMH
PCLIETKAVH, Yepe3 KOTOPhIE NOBEPXHOCTHAS BOAA IoNaAana B Tpy6sl M N0 HUM
cTekalla B pekH ¥ KaHaibl. DTH npreMHble KOI0IUbl NpeacTasasiu coboii
nepsslif THN R0XKIENPUEMHWKOR OTe4eCTBeHHOH KOHCTpykun¥ Boaa u3
TIPUEMHEIX KOIOAUEB NOCTYNAl1a B KUPITHYHble KaHAJILI (BbicoToit 1o 1,2 M 1
wupunoit 0,9 v 1 Gonee). No KOTOPLIM OTBOAWTaCH B p. HeBy; ceuenue
OTOEILHBIX KHPNHUYHBIX KaHafloB gocTHraioe 14 v? Yxe B 1832 1. o6uas
JUIMHa TIoA3eMHBIX BollocTOKOB B [TeTepbypre coctasaana 95 km, B To BpeMs
KaK J1MHA NapHIKCKUX BONOCTOKOB B 3TOT MepHOa He npesbliuana 50 kM. K
konuy X VI B, 3aMOLIEHHbIE YU UMEAWCE ¥ B APYrux ropoaax PoccHu.

B navane XIX B. (1812-1817 rr.) B MockBe Beaytes paboTsl no 3axo-
ueHHto p. HernuEKM B 3aKpbIThIA KaHal, npeAHa3HaveHHbIN s OTBOAA
AMBHEBLIX M X03aHCTBEHHO-DOBITOBBIX CTOMHBIX BoZ B p. Mocksy. Bo Bropoit
nonosute X1X B. HAYKMHAETCA CTPOUTENBCTBO MOA3EMHBIX ceTel noxAeBoH
KaHanu3alHy no cxeme, Gnu3koil k coppevenHoi. B redenne XIX u Hauane
XX B BOZOCTOKM CTPOSATCA BO MHOTUX pocchickHX ropoaax. K stomy xe
BPEMEHH OTHOCHTCH CTPONTEILCTBO OOLIECTIAABHLIX CUCTEM KAHAIH3AUHH B
latuune, Camape, BuiGopre, Opexoso-3yese, [lense, Ickose, Poibutcke,
Cumbupcke u ap.

B HacTosLee Bpemsa NpH 3acTpofiKe HACETEHHbIX [TYHKTOB MHOTO3TaX-
HbIMM 3JaHHAMHU YCTPAHBAIOTCH COBPEMEHHbIE CUCTEMbI OTBEEHHA NOBEPX-
HOCTHLIX CTOKOB, B OCHOBHOM 32KpblThble, T.e. B BHIe NofA3eMHbIX TpyGo-
NpoOBO;108

HecMoTps Ha To, 4yTO Aok AERbIe M 0011lecn.1aBHbIe KaHANM3ALUH CTPOATCH
O4€Hb JABHO, HayyHO 0OOCHOBaHHble METOABI MX PAcHeTa OTCYTCTBOBa M. B
HacToALLEE BpeMs XOpOLIO 3apeKOMeH0Bast ceba Ha ITpakTHKe Tak Ha3bIBaeMblii
palMOHAThHbLA METO:1 OMpeaeIeHHA PACUETHBIX PACXO0B, NPenNOKEHHbI B
1851 r. upnanackum HHkeHepoy ManbBaHu, OCHOBAHHDBIH Ha AONYLIEHHH,
uTo 11060M BOZ0COOp MMEET XapaKTEPHOE BPEMA KOHLIEHTPaLMH CTOKA, PABHOE
BpeveHH AoleraHus CTOka A0 3aMbiKawowero creopa. [lo »3ToMy Meroay,
MCROIb3YA QaHkble 00 ocaakax B paccvaTpHBaevoM palioHe, VOXHO BbIGpaTh
HMHTEHCHBHOCTb JMBHA W MepedTH OT Hee K HHTEHCHBHOCTU CTOKa Ha
konkpeTHoM Bogocbope. B CLUA 3ToT veTo BlepBbie NpUMEHU Kyuausr B
1889 r.a B AHrann — Jino#a-Mesnc B 1905 1.
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Hck.iouuTennHas posib B COY1aHWH CTPOHHOM “TeopuH MBHeR ™ M Ha ce
OCHOBC — OPHTHHATHHOI'D METO 14 PacticTa JOHCICROTO CTOKA, H3BECTHOID Kak
“e1ocob npeae.bHbIX Ml reHeHBHOCTeR ™. npuHaanexut npod [ & lopba-
4eBy. B coe#t paGote ~MeTtob! pacueTa ansHesoro ctoka” [l @ [opGauer
[IKCAal, YTO TMPEANMKEHHbIA CII0CO8 NPEeACALHBIX MHTEHCHBHOCTEH MCXOTUT
He 13 IMIIpHYecKore noadopa MECTHBIX METEOPONOI HYECKHX JAaHHBIX ATS
K200 NPOeKTa JMBHCBOM KaHanu3aimu, kKak B AMepHke, a u3 ofulero
TeopeTHueckoro o00CHOBAHHSA PACUeTOB i1 BCEX C/YHaEB, Fe M3 “Teopuu
AuBHEH”, NO380aAA OXBATHTb M YHCCTh BCE MHOroo0pasue MEecTHLIX U
BpEeMEHHLIX YCTOBUI CTOKA.

Kpyndble TeoperHyeckne HCCIEA0BAHUA € TIOCTAHOBKON OOLIMPHBIX
IKCnepHMeHTOB nposeaeHsl tpog. H. H BenosbiM. 3HaunrenbHei BRI2A B
MCCNICAOBAHUS BOTIPOCOB MO ASBOH H 0OLICCTIIIABHOH KaHATIHM3AIIMY BHECIH
n-p rexe. Hayk I, [ LUnropun v kang texu nayk M. B. Monokos. boabwoi
o0bev HayyHO-UCCNEAORATENLCKNX paboT MO GOpMUPOBAHHIO, OTBEIEHHIO U
peIynupoBaHnto A0kaesoro ctoka suinoHed B CII6IACY.

PaHee JoxcaeBbie BOAbI OTHOCHTH K YCNOBHO-YUCTbIM, U UX Oe3
orpaH{4eHMs MoxxHo Obls10 oTBONUTL B BopoeMb! HMecnelosanuavin ycra-
HOBEHO, UTO B JOXKAEBBIX M TalbIX BOJAX COAEPHKHTCA 3HAUNTENbROE
KO.IMMECTBO 3arpA3HeHui (HepacTBOPEHHBIX NpHMEceil, HedTenpoayKTOB,
coneii TSKeNbIN METAII0B U (P, ), NOITOMY B MOCIEIHME JACCATH.ICTUA YACRIETCH
60bLLIOE BHUMAHKE OUUCTKE AOMKEBBIX 1 TANbiX BOJ, 0CODEHHO ¢ TeppUTOpHil
MPOMbILLIIEHHBIX NPeANPHATHI, aBTO3aNPaBOYHbBIX CTAHWUKA N APYTHX
o6bextoB. Mccieaoranig 110 OTBEAEHHIO H OMUCTKE JTOKIAEBLIX H TaZbIX BOA
(c yueTov Bo3pociuux TpeGoBaHil K CTENEHH UX OYHCTKH) POBOAHIMCE H
nposoaatcs B psae HUM v na xadeapax crpouteashbix ysos (THL BOATEO.
HUHU KBOB, CN6HHUHU AKX, MI'CY. CNErACY, HHIACY,
Boar. TACA 1 ap.).



I'napa 2. @POPMHPOBAHUE HOACIEBLIX CTOKOB
2.1. TIponecc hopMHPOBAHHA PACXO0B B CETAX BOACOTBEACHHSA

Pacxoabl HOXNEeBLIX BOA B CCTAX BOAOCOTBEACHMA GOPMUPYIYICA B
PE3V:ILTATE CI1I0XHBIX NPOLECCOB, TPOUCXOAAILMX HA TOBCPXHOCTH DacceitHa
cToka i B cavoll ceTH. CTOK BO.bI HAYHHACTCH 110C 1€ TOFO, KAk NOBEPXHOCTD
6yaeT cMoUcHa, BOIA 3ANONHHT €¢ HEPOBHOCTH ¥ MHTCHCHBHOCTS RbIld,ICHHA
JAOXAA OyneT NPeBbILIATE HHTEHCHBHOCTD BIIMThIBAHUS BOABI B [PYHT

lIpouecc GopMupoBaHUS pacXoda MOXHO TIPOCACAMTL HA NPOCTOH
11 pAMOY1 0bHOI MOae M Bogocbopa (pue. 2.1). [loc:ie nauana cToka pacxoi B
KOHEeUYHOM ceveHnH BofocHbopa OYACT yBeaHunBaThCs BCIEACTBHE MPUTOKA K
HEMY JOKAECBOH BOAb!, BbIMABUICH Ha BLILEPACHONOKEHHBIX YUACTKAX
sogocOopa Ecnu 6bl 10Xk BbINagan ¢ NOCTOAHHOH HHTEHCHBHOCThIO, TO B
ntoboii MOMEHT BpeveHH ¢, KOraa JjuHa aedcTByiowel vyacTH sojocHopa
pasha x, pacxo/l 6bii1 Obl paBeH

Q=vwy-i-F x/L. (2.1
rac F —nnoiuans Bojocbopa npH obiwed annHe L

Humencusnocms
ocaokes

i

i o

f—.y/-zfi W. §
L x

/

Puc 21 Pacnipeaeichre OCaIKOR M CTOK B NIPOCTOH MOJICNN BOAOCHUpa

Ec.in ppeMst KOHLICH | AUy CTOKA HE 3aBHCHT OT Packoda. 10 x/ L —¢ /1,

e ¢, — BpEMA KOHMEHTPALXY CTOKA Ha paccTosHun x 13 pesyabrate, kak
HOKa3aHoO Ha pHC 2 2, verrb HOIbeMa ruApoipada 6v.ier pe,wraslieHa

44



MPAMO# TUHKUETN 10 TeX MOP, MOKa CTOK He HaYHET HOCTYIATL CO BCCH 1111014 AN

{ BonocBopa C npexpatiennem JIoxis Crok HauieT yGhiBats |lpeanoaaras
CKOPOCTH TEUEHKA [IOCIOSHHON, 110.1y4aCM, YTO BPevs cnaia ruaporpada,

KaK ¥ Bpems noAbCMa, COCTaBUT ¢ =¢,, T.C { PaBHO BPEMEHU KOHLIEHTPAIKH
CTOKa Ha BCEM BOﬂOCGOpe

i a !
4 // //
/| )
W f | RT=1R H
; \ 0 }
{ I
Q I 1
I 1
|
i i
I
{ 1
x B t t = t
Puc 2.2 Xopn ocaakos (f) u croka ({)) Puc. 2 3. Ocaakn (i) n ¢ctok {(J)
BO BPEMEHH: npH £, =4,

a —ructorpavma; 6 rupporpad

Ecin noxiab npekpatuTes B MOMEHT BpEMEHW £, , ruaporpad npuodperer
dopmy TpeyroabBHKa ¢ ocHoBaHueM 2r, (puc. 2 3). CuienosaresibHo, IIOLIAAL

1107 TPEYroabHbIM ruaporpacdom Synet paBha y-i F r . M3 oToro cnenyet,
4TO KOIPHULMEHT CTOKA Y NpeacTaeieT coboil OTHOWCHHE 0ObeMa CTOKA Kk
00beMy 0CaikoB, @ TAIOKC OTHONIEHHE MAKCUMANBHOK UHTEHCHBHOCTH CTOKA
K MHTEHCHBHOCTH OCA/IKOB.
To vepe yBenuuelns pacxo/ia BOibl YREAHUURAIOTCS yGHHA NOTOKA 1
CKOPOCTb TEHEHHS, U3IMEHSeTCS rMApasInucCkii ykion Bcee 2ro okasbiraeT
JHAHYE Ha 06pa3oBaHie pacxoila BOjibl B PA3TUYHKIX CEYEHUAX 10TOKa

OObiuHo Bpema cnana rupor pada 6oabiue 7, KOO ckopoc rh reucHUs yobiBaeT

¢ YMEHbLUICHHEM LYOUHLI [10TOKA.
Ko)dduumeHr ¥ yudisiBact HauaihHbIE HOTEPH 01 aKKYMY.IAUKH i
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Jdenpeccusix, a TaKKe OT HHPHIBIPALUNH B HPOLECCe CTOKA MHTEHCUBHOCTD
BbllIadeHHUS JOMKAA HCUPEPRIBHO HIMEHACICA, U .1aXKe CPEAHAR €10
HHTEHCUBHOCTD YMEHBLIAETCA € YBETHHYEHUEM HEPHOIA BPEMEHH BbIIAICHHUS,
NO3TOMY ABHXCHUE CTEKAIeH 1074 eB0# BoAb B TpyDax 1 kaHa.1ax HOCHT
HCYCTAHOBUBLLIMIICA XapaKkTep ¢ nepeMeHiibiM pacxoJom. [pu >ToM ruapasiu-
UECKMH pacueT CETH JO:KeH ObITh YB#3aH C METCOPOIOMHHECKHM PacueToM.
TounsIit rApaBnMueCKrii pacueT cToKa, 6a3upytoLLMiics HA rpyObIX MCTCOPO-
JOTHUYECKUX AONYUWEHUAX, TEPAET BCAKUN CMbICT, KaK B TOYHbIH Mereopo-
noruveckuii pacuer 6e3 y4eta rHapaBIHHCCKHX 3aKOHOMEPHOCTeH, Y unThlBas
CIOWHOCTL pacyeTa HeyCTaHOBHBUIETOCH TEUEHHS BO/1bI H TECHYIO B3AUMO-
CBS3b 3THX PACHETOB C YPOBHEM METEOPONTOFMUCCKMX 3HAHHUM, pacyeT J0XK.1€-
Bo# M ofwecnnaBHoi KOHUSHTPALIHY NPAKTHUCCKH BEAYT 110 3aBHCHMOCTAM
YCTaHOBUBILETOCH ABUXKEHWS BOAbl. ECaIK NpuHATH, 4TO A0KAb BbINAIACT C
NOCTOSHHON HHTEHCHBHOCTBIC JOCTATOMHO AU TeNbHOE BpeMa (Doublle, YeM
Bpevisl noberanus Boabl ot Hauboaee yaaneHHol Toukn Gacceiida cToka A0
PaccMaTpUBAEMOTO CEYEHUA), TO ABHKECHHE CTEKAIOUINX ROXKAEBLIX BOiL B
paccMaTPUBAEMOM CEUSHHMH MOXHO CUMTaTh YCTRHOBHMBIUMMCSH C pacxo-
oM (n/c):

QZW“]'F’ (2.2)

rie g — HHTEHCHBHOCTD TOXKAA (i1/C) Ha | ra, NPy BuipaXeHUH HRTEHCHBHOCTH
B MM/MHH 4epe3 { UX B3aUMOCBA3L Takas:

g =0.001-10000-1000- /60 = 166,7 i;

F —naowaae baccefina cToKa, ra.

Tak nepBoHa4anbHO OLEHMBAICA PACXOA NPHU pacyeTaX A0MKIAEBbIX
BOROCTOKOB, MPHYEM MHTEHCHBHOCTh ¢ MPHUHMMANACH 10 HEKO10PhIM
cayqaiiHbiv HaGIONEHMSIM W pacmpocTpaHstach Ha J0Xab b0l
ANUTEILHOCTH.

MeTeopoiornueckie AaHHble NOKa3a y, YTO CHAbHBIE J0KIM 4acio
NMEoT HEBOIbLUIYIO NPOIO.TKHTCIBHOCTh H HE 1210T OAHOBPEMCHHOIO CTOKA
¢ A0CTaTOMHO Go.IblInX [L0WA el B TO BpeMst. KOra K BH30BOMY ceveliHio
NOACHAET BOJA OT yila.ICHHBIX yUacTKoB GacceliHa, CTOK ¢ OiM3.icxaiuny
YHACTKOB yie npekparuTced Tak 4TO pacxoil oT JTOXKI8 OTpclencHHol,
HEGO.1bLIOH MPONC.DKUTE.IbHOCTH Gy.1€1 OMpe1e.IaThCs HE BCell 1110Ma b0
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daccefiHa F | a TUWbL HEKOTOPOI ee YacTelo — @F . KoybduuneHt neoano-

APEVEHHOCTH cToKa O < 1.0 no:avuna HazBanue KoXPPHUKRCHTA 3aveLIeHus
CTOKA

Nns onpenenenus ko3pdHuHeHTa ¢ ObIT NpeNoKeH Leablii paa dhopvy:
B 3aBHCHMOCTH OT MIOUIAAHM CTOKA M.1M JUTHHBI KOAJIEKTOPA. & TAKOKE OT YKJIOHA
MECTHOCTH. Tak, nanpuwep. npu pacuere KaHaan3auuy MockBbl B CBOC BpeMms
obbeuHEHHble KO3D(UUMEHTb! CTOKA U W 3aMEANEHHS CTOKa © Ompeae-

nAMch no hopmyne
w-(p:0,5441/1 F,

rae I — ykaoH mectHocT, %; F — Iowaas GacceitHa cToka, ZecaTnibl,

KoadduuseHT 3amMeaneHus cToka B CKPHITOM BUE Y4YHTHIBAA BpeMS
noberanns BhinaBilell A0XkaeBOH BOAbI OT Haubosee ynaleHHbIX TOUEK
Dacceiina no paccmarpuBaemoro cedexus. Ecin xe npozomKuTe.IbHOCTD
BBINATEHUA JOX14 paBHA BpeveHHU noferaHna Boabl OT Haubonee ynaleHHbIX
Touek Gaccelina, TO K KOHLY BuInageHnA A0%as BcA niowaas baccelina Gyaer
y4acTBOBATL B hOPMUPOBAHKM pacxoAa, T.e. o Beed miowwaam bacceiina GyzeT
0AHOBpevieHHbIH cToK. [1pH NPOIOIKUTEALHOCTH AOXKAS MEHbILE BPEMEHH
JoberaHus TONbKO HACTL N10WWAAN OyaeT yuacTBOBATH B OAHOBPEMEHHOM
cToke, pryem TeM Gonbuias, vem 60:b1e NPOROAKUTENBHOCT AoKAs. Ecaim
YBEJIMYEHHE NMIOLUAAH OHOBPEMEHHOIO CTOKA MPOHCXOOUT NPOROPLIOHAIBHO
BPEMEHH BbINALEHUA K GbICTpee, YEM YMEHBIIAETCH NHTEHCHBHOCTE A0,
TO pacxoa ¢Toka, paBHblif MPOU3BEACHHIO II0WAAH HA NHTEHCHBROCTD, GyeT
Te Gonbuie, yeM Gonbillas NAoWAAb y4acTBYeT B OHOBPEMEHHOM CTOKE
Mocne Toro, kak Bes naow@ans baccefHa BKAIOUMTCA B CTOK, Ja.bHellnee
YBETHYEHNE MPONO.IKUTEILHOCTH BbINAIEHHA JOMA BCIEACTBUE YMEHbILEHHA
€ro KHTEHCHBHOCTH YJKe He NpHBEIET K YBEJMUEHHIO pacxoaa.

Takum obpa3zom, HanGonbIIMI Pacxol B paccMaTpUBaeMOM CEYCHHH
MOXeT ObITb MONYYEH NYTEM YMHOXKEHHA BCEi MI0IUAAH CTOKA HA MHTEH-
CHBHOCTb BbINAASHHUA 10X, OTBEHAIOLLYIO €r0 NPO;10/KUTENLHOCTH, PABHO#
BpeMeHH JoberaHns Boabi OT Hauboee yla.leHHbIX yuacTkoB Saccelina 10
NO:10MEHUE JIErI0 B OCHOBY yXKe YNOMHHABLUErOCs “MeToda npeneibHbIX
HHTeHcHBHOCTeH”, paspaboTatuoro I1 @. ['opbauessiv B 19151922 ¢ 1., kOTO-
poifl HCMONB3YETCH B HACTOALICE BPEMS DY pacueTe UOMUEHBbIX M obule-
Ci1.IABHbIX CeTeft BOAVOTBEACHUSA
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2.2. @opMupORaAHHE 103K1€BOre €10Ka ¢ NOMOIUbLI0 HIOXPOH

JloxileBbie CTOKH O0pA3YIOTCA B BOAOOTROAALIMX KOM.IEKTOPEX B PE3Y.Ib-
TATC CPABHHUTE.IbHO KPATKOBPEMCHHOrO IIOCTYILIEHHS B HUX DOAbIINX
KO:IMYECTB BOALI ¢ bacceiina nionlaaeio F (puc 2.4), Ha KOTOPY!O BbillasaeT
nox1b M3veHeHHe KONMYECTBa BbIIABWIMX OCAAKOR NPEACTABICHO rpadu-
yecku Ha puc. 2.5, CrexkaHne Boabi ¢ OacceliHa NPOUCXOAHT BAOADb AMHUU AD B
CTOpPOHY KOHEYHOro cedchHua b (cm. puc 24) Feau ana xaxioft ToukH
BacceiiHa BLIMHCIUTE BpeMs N0DEraHUs /10 KOHEUHOFO CeueHHs T H 3aTeM
[IPORCCTH UYEPE3 TOUKH C PABHBIM BpeveHeM jnoberaHus NMHUH, NONYYHM
H30XPOHbBI — IMHHK PABHOTO BPCMEHU Jo0eratiusg BOAbI CO CKIIOHOB baccelina
10 koHedHoro cedeHus 5 CKopocTu cTckaHMs OOBIYHO 3HAYMTEIBHO
H3IMCHRIOTCA B Havane 10X H B KOHCHHbIH NEPHOA CTOKa ROCIE RPEeKpallieHus
BbINAZEHHa A0XKAK, & B TCHeHHE OoNblIed YacTh Npoliecca CTOKa U3MEHAIOTCS
va10. [ToaToMy MOMHO NORAYCTHTH, UTO HIOXPOHLI COXPAHSAIOT NOCTOAHHOE
Cpe/IHEC MONOXKEHHE, COOTBETCTBYIOLLEE CPEAHHM CKOPOCTAM NpOTOKA.

a
) F
4]
- —— V= s “‘ 2
. _— = =1
b A 1

Puc 24 Cxeva N0%I€BOro CTOKA ¢ 1110wWa;m 6accefina 7 B KOnnexkrop
[ - BoNOCTOK, 2 A0Tok, 3 - JOK1ENpUEMHUK
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Puc. 2.5. Nucrorpamma noxas

Bew nowane £ ¢ nomMowbio H30XpoH {pUc. 2 6) pazobbev Ha nIOLLAIH
ORHOBPEMEHHOIO CTOKA f,, £, f5, f, ¥ f;., OTBEUAIOLUME NIPOJOLKHUTENBHOCTH

noberanus T, cooTseTcTBEHHO |, 2, 3, 4 U 5 MuH. TlockonsKy noTepu Ha
npocayHeaHne BOJb! B FPYHT MOTYT ObITb YUTEHb! YMHOXEHHEM RHTEHCHBHOCTH
BbINAZEHUA A0XKAA Ha KOIPPRUMEHT cTOKa, Oylem B JanbHefilleM paccMma-
TpHBath cTok 6€3 YUeTa NoTeps.

T2 Ti-l

Puc 26 PacueTHana Cxeva K MeToly HiIOXpOR
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B rrepsyro MuH) TY OT Ha4a,1a BBINALCHUS J0KA K CCHEHUIO B 1I0CTYIIMT
BOJA C IL.10L1AH ,. HA KOTOPYIO 33 DTOT HEpHOd Bbllid.l C.I0H OCAIKOB A,
KoauuecTBo 310l oAbl

O.=f k. (a)

3a BTOPYIO VIHHYTY K CEYEHHIO b nNpuTeveT BOAA, BbiNaslias B 1epByto
MUHYTY CO C10eM 0Caik0OB /i, Ha []1011adb  f,. M BO BTOPYIO MUHYTY — CO
ClIoeV 0CAAKOB A, HA NAOWIAAL f,.

O =h|fz +h, f,- (6)

B TpeTblo MuHYTY NoA0iAeT BoJa, BbiNaBLLas B NEPBYIC MUHYTY Ha ILIO-
waab f,, BO BTOPYIO MHHYTY — Ha I10Itab f, ¥ B TPETHIO Ha MI01aNs f,

=hfi+hf,+hf (B)

Uepes 5 MUHYT, KOrla K CEMCHUIO 5 NOCTYMHT BoAa ¢o Beero facceiita.
€€ KOIHYECTBO COCTABUT

O, =hfy+h fyh f, +h f,+h ], 1)

Boob1ue rosops, 415 .11000r0 MovieliTa BpeMeHH ¢ BEAUYHHBL A, CyTh
NIpUPALLCHHS kO.1MUeCTBA BbilIaBHIEro ocagka AH 3a OTPE30K BPEMCHH Al
T.€. IpH GECKOHCYHO MaJioM A/ BE.IMYMHA i paBHA

dh=h =idr.

rac { = dH /dt - HHTCHCHBHOCTb BBINAAEHHA AOKIS.

Ecin n.iowals cToka Bbipa3suTh F(t) B BHAE QYHKIIMKH OT BpeveHH
Joferannst T, 10 BCAMYUHBL [ f,  f, OyAyT npupanieHHAMU 0I0WA,1K CTOKA
33 CAMHULLY BpeMeHH (8 | MUH). a Tponssoauas oT F(z) f —df /dt vassana
CKOPOC LK HapaclaHus 1.I0iaAn ¢1oka B Takom ciydac [Lis vovenra

BOCMCHW [ O0LICE BBIpAXCHie 435 pacxo.da cortacHo (1) MokHO 3anuearh
rak
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f
0, - jf(:) Ny 23

0

B Takowm Buac dopmyna (2 3) Huuia noiiyuena M A Be.inxanoBsiv B
pe3yfbTaTe CTPOTOL O MATEMATHHECKOTO aHa 1133, 3Ta opMy.1a NIpUMEHHUMA,
KO B Mpede.1ax speveny T Hab.110/1a10TCs BBlIIA/IEHUE A0S U HAPaCTaHHe
naomann croka, e ipu 0<7 <7, xoraa #1)>0, u npu T <1 . Koraa
f{T'~1)>0.3aece T, — obLiag NpoAOHKUTCILHOCTE A0KAA, @ T, — Bpems
noberanns BO/Ib: OT Hanbosee yitanennod Touxu Hacceiina

Ilns vovenToB Bpemeru 1, >1° > 1, Kol 1a 11epRbIE Kall.IW JIOXK1A YKe
CTEKYT €O Bcex Todek OaccciiHa W mpoHayT uepes ceueHue b, npeaennt
uhterpMposaius B (2.3) Syayt or (T - Tk) g0 7. J1as kopoTKoro AOXKAA
(T, < T < 1,), koraa 10x%ab KOHYUACS, @ OCAAKH. BbINABILMC B CAMOM Hauane,
elle CTEeKaroT ¢ 4acTH I10IaiH, OIrpaHHUeHHol nioxponamu t=7 M
=7 -T,, npeie.iol unterpuposanud {2 3)6yayror 7 -7, a0 T.

W3 BbIWEH3NTOXKEHHOTO CACAYeT, YTO ANA BBIYHCIECHHS PacxoioB
CTeKaloUX A0KACBLIX BOA HEOOX0AMMO 3HATh X0 H3IMEHEHHA HHTEHCHBHOCTH
BbINANEHHS NOKAN, T.€. DYHKUMIO § = f{f), 1 KDUBYIO HapacTanus naowa/ieit
CTOKa B 3aBHCHMOCTH OT BpcMcHU [ =0ff). BeacacTeue HenocTatouHob
H3Y4YeHHOCTH pacHeTHbIX MapaMETPOB Aas ROAGIER pa3ivuHoi NPoaoIKH-
TeIbHOCTH hopwyaa {2.3) He 11oAyYnna npakTHYCCKoro npuMcHeHus. Onxako
OHa NO3BONAET OUEHHTL AONMYLIEHHS, 3a.10KEHHBIE B Pa3IHUKLIX cnocobax
onpeacaeHHs pacieTHhIX PacX0/L08.

Eciyt cuMTaTh HHTCHCUBHOCTL AOKAA NMOCTOSHHON, HE 3aBUCAIlEH OT
BpeMEHH, a IPOAOMKHTENLHOCTh A0KAR T, = T,, TO MaKCHMAIbHOE 3HadYeHue

pacxona 11o dopmy:e (2.3)6ynetupn T =1,

T 7
O = Igjd: =idef:iﬁ;_ (2.4)
¥ 0

r1e £ muowaik seero facceiHa c1oka
”pHE{SIB NPOAONKHATEIBHOCTE IO C IIOCTOAHHOHN WHICHCHBHOCTHIG

(7. <T,)no1x4nv
Sl



{ 7
0, Ii(l)f(?'—t)dt:i If(‘l £)dt (25)
rr

rr

1

MakciManbHbif pacxoa 6yaeT npn HanGonabuwied pasHOCTH AF,, 1o

max

KpHBOIl HApacTaHU#A NTONIAAN CTOKA 33 nepuon BpeMeHH T,. [1pn pastovepHoM
HapacTaHMu Naowlajedl F, T.€ NpuH paseHcTBe nnowlanci [ wexay
H30XPOHAMM, KOTa BeJiMUMHA [ onpeacsineTcs kak OTHOLLEHKE Beel nolanm

cToka F, Kk nonsoMy Bpemenn aoberatus T, (f = F,/t, ), MakcumaibHbl#
pacxoA OyaeT oTeeyath HauboaslueMy sBpeMenH foberanns Boasl:

T T
Q= | ift=f [idt=Ho FIt <F in.  (6)
T-t, T-t,

Ty

3necs H,, = .[idl ~ HauboJTblLEC KOIH4ECTBO OCA/IKOB, BbIIIABIIMX 3a

0
BpeMs T,, KOTOpOe MOXeT GbiTh HalACHO NO KPUBOH BbIMAJEHUA LOKSA,

i, —CPCAHSSA HHTEHCHBHOCTh 32 MEPHOJ TPOAOMKUTENBHOCTN AOKIA f =T,
Hetpyano nokasarb, 4TO CpeiHsn MHTEHCHBHOCTh JOWAA 32 BPEMA {
paBHa i, = H,/! W, cOOTBETCTBEHHO, 3a BPCMA KOHUEHTpaUMH CTOKa 1,
Fop = day = Hopy /1,
Ilpumenum k nurerpanam (2 3) n (2 6) TEopeMy O CPEe/IHEM 3HAYCH UM,
TOTAA BbIPAWCHUA /19 MakCUMalbHOro pacxoga (2.4) u {(2.6) ctaHossTcs
OAHO3HAUHLIMK:

max

Qmax = F:. itp‘ (2 7)

70T NPUHLHIL, 10 KOTOPOMY MaKCHMaitbHbIH pacxoil NOMY4aeTes npH
OIHOBpEMERHOM CTOKE €O BCCI 0 Dacceiina cToKa, Mo;i0keH B OCHORY cnocoba
ONpECAeHNs pacHeTHbIX pPacxXo/loB JIOXKACBbLIX CeTeH BOAOOTBEACHHS JTO
3HAYMT, YTO MAKCHMAMbHAIA PACX01 B KAKOM-THOO CCHEHHH PABCH 1IPOH3BE-
aenuio Niowmanmn Gacceiina croka F. Ha CPEIHIOK) HHTEHCHBHOCTh JOXKAS ¢, .
OTREYAIOLLYH) BPEVEHN KOHUEHTPALMKY CTOKA HA Bolochope WM Bpevielu
MPOTOKa BOALL OF HAUOIIEE y1a:IeHHBIX rOYeK Bojiochopa N:olla, tbio F,
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Qm,\\ _Ll"’[':.(Jn' (2 8)

me Y — koxpduumenT cToxa
@opwyyay (2.8) npeanoxun B 1851 r upnanackuit unxkenep Maassasu

2.3. Onpene.ieHue cpeaHeli HHTEHCHBHOCTH BhINAJCHHA Komaedi

Hoxau, BbinaBlIve aaxe B OQHOH MECTHOCTH, pa3;IM4aloTCs 1o KOIU-
YECTBY OCAAKOB, MPOACIKUTENBHOCTH M HHTeHcHBHocTH [loatomy npu
paccMoTpeHU KOMIIeKCa foxAeH, BbINAJaOWMX Ha AaHHOH MEeCTHOCTH,
1e06XoAHMO XapaKTepH30BaTe AOKAb H C TOUKH 3peHHA BEPOSATHOCTH
BbINANCHHSA, J1/1s1 BBIpRXKEHHS BEPOSTHOCTH MOMNb3YIOTCA IOHATHAMK NepHOA
HpeBbLIWEHHA P (B roAaX) UK 4acTOTs! IPEBLILIEHNR S, OTHECEHHONH K OZHOMY
roay. DTH BeITHUHHbI UMEIOT 00paTHYIO 3aBUCHMOCTD:

p=1/S wm S=1/p. 2.9

I A. Anexcees Ha ocHoBse rpybbix abcTpakTHBIX NpeanonmKeHHit o,
(opMHpOBaHHH JOXKIEBbIX OCARKOB BLIPA3UII IEMEHTDl JOXIA CAERYIOWEH
3aBHCHMOCTBLIO:

H=H[(-¢"™), (2.10)

rme H, — cnoit ocaakoB 3a uHTepsan speMenu ¢; M. — cymvapHblii cioi

OCalKoB 32 NOKIb; |- MakcHMalbHas MHTEHCHBHOCTb (MrHOBeHHas),
HAONIOMEHHAA B JaHHOM A0 Ae.

Ben:1 nocTpoun 3aBUCHMMOCTE MEXAY CYMMOI OCagkoB, NPOAONKU-
TEILHOCTBIO ¥ YACTOTOH (NOBTOPREMOCTLIO) B BHAE

H' =(0,21In p +0,52)0.541° > ~ 0,5}, .11

riic H,— ciiolt 0Ca/ikoR 3a ¢ (MUH) NORTOPAEMOCTHIO | pa B p net, HY —
c1odi ocaikon 3a | 4 (60 muH) nosTopscMocibio | pase 10 et
Mpu 3rov 3HAUYCHHUE H'SY MOKHO [10YHNT U3 IMITUPHUECKHX YPaBHEHH

s3



Hy=027TH, m™ npu 0<m, <50. (212)

(3%}

W =097H"m*? npn 50<m. <115, (2.13)

CyT

rie H —CpECAaHee 3HaUYEHHE 13 MAKCHMATbHBIX B 1'04Y CYMM OCALUKOB 34 CYTKH

Rayl
HabMOaeHu i, MM, m, — cpedHec 1 0A0BOE YHCIO AHell ¢ ocagkavH

3asucumoctd (2.11}—(2.13) Gu11n npeanokens [29] ang CLUA, Ascrpa-
anu, 1OxHoIR AMepUKH U PRAA JIPYTHX CTpal, IPH ITOM NPOAOIKHTEILHOCTD
0CAIKOB M3IMEHANACH OT 5 MuH Ao 2 4, 8 nosTopseMocTs — oT 2 Ao 100 ner.

Jins TexHUueCKHX pacyeTos BaxHOH XapaKTePHCTHKON J0KAN aBndeTcs
MHTEHCHBHOCTD €10 BbNTANeHHA, 3aBUCHMOCTD cpeaiHeii HHTEHCHBHOCTH A0S
oT HHTEPBA.10B BPEMEHH €10 BbINAACHNS 1 BEPOATHOCTH NOBTOPEHHA MOKHO
onpeaeIuTs CTaTHCTHYeCkol ofpaboTkoll noxach no MarepuanaM camo-
nicieB. HaHnole 3anuceii BbiNaaeHna A0k aei. 3aUKCHpoOBaRIible TPOCTHIM
CaMOMHUCLIEV Zaxe 33 JIMTeNbHblHi nepuon Bpemeni (25-50 ;1eT), He aB110TCA
abCoMOTHO Hagex)HbIMH, TOITOMY MpeANCUTHTENbHE! AaHHBIE M.I0BHOTpapa
34 liepHoit He vieHee 25 JieT.

L poxo H3BECTCH CMOCOS pacuIN(pPOBKH ZaHHBIX O BHIMAAEHHN AOWKaeH
No 3alucAM CaMOMULLYLIHX NOXAEMEPOB. 3a3aBasch KakMM-.iM6O nepuoaom
Bpemend (Hanpumep 5, 10, 15, 20 Myt i 71 ), .15 KDKIAOro #3 HUX 110 3aMUCH
nAoBYOrpadha OTLICKUBAIOT YHaCTOK, Ha KOTOPOM 3ahMKCHPOBaHb! JAHHbIE O
HaubOoIbIeM KONUYECTRE OCaAKa AR A0KAA 3r0H NPOACTKATENbHOCTH
CpeaHss MHTEHCUBHOCTD 419 HTOMO yHacTKa W OyileT HaubobILeH B MPUHATOM
nepuoae Bpevenu. i npHHSIbIX NEPHOLOB PacLUH(pPOBLIBAIOTS BCE AMKUM,
BbIT3Al0LLHE HA AaHHOH MECTHOCTH. J1)1g BbIBUA pacUueTHLIX 3aBHCHMOCTEN
MaKcHMAaThHbIE HHTEHCHBHOCTH A8 PasHbIX HEPHOA0B MPOACIKH I€.IbHOCTH
FPYMIAPYIOTCA B YOIBAIOLIEM MOPAAKE MO KaX,10MY U3 HHX. M3 11oi1yueHHBIX
yOBIBAIOWHX pA10B HHTEHCUBHOCTCH MOrYT GbhITh onpeAeneHbl HHTCHCHB-
HOCTH, COOTBETCTBYIOLMe [It0OoMY Neprody npeBhilienus p. Ecim paccMarpu-
BAIOTCHA nHabmolneHud 3a N J1€1, TO Neproal 0NHOKPATHOTO NPCBBILICHHR
{2eT) Cy;1eT NVECTb MHTCHCUBHOCTD, koTopas 3a N jieT npesbliliasiace N/ p pas,
re. p=N/m, rae M - uoMep ITOH HHTEHCHRBHOCTH B YOhtBatoIlem paay s
BLIBPAHHOI'0 1IEPHOAA HIPEBHILICHHUS NO/YYdlOr psd MAKCHMAtbHhIX
HHTEHCUBHOCTEH, oTRcyarolumy 5. 10. 15. 20, 30 stunt 71 1o no.ty4deHHmMY
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.laHHDBIM Ha 101 apUDUNUCCKOR CETKe CTPOAT | paUKH 3aBHCUMOCTH ¢ — f (1)
(pue 2.7), KOTOPYIO MOXKHO BbIPa3UTh hopuy.I0H

g =Af{+b), (2.14)

rie ¢ - MaKCHMaibHas WHTEHCHEHOCTD, J1/c HA | raj ; — 11epuoa BpeMeHH,
MuH; A, b, n —napaMeTphl KIMMaTHUCCKHX 20H C Pa3fiMYHON BEPOSTHOCTEIO
BbIIAZCHHA NOKICH

B npeaesax n3MeHeHus POI0HKUTEIBHOCTH A0KAA OT 5 10 350 mun
JTa aMrMpHueckas GopMyna npu COOTBETCTBYHOILEM NoAdope napavieTpos JlaeT
AOCTATOYHO TOMHOE 3Ha4YeHNe uHTeHcHsHOCTH HanGonee npocToit u yaobio#
ABNAETCA CTENEHHasn 3aBUCUMOCTb pH b =0

g=Ajt", (2.15)

KOTOpaA B OCHOBHOM PDCKOMEHIYETCHA A1 pacdeTa OOKACBLIX ceTel BOMOOTBEICHUA
NapameTpsl 4 1 1 06bIMHO ONPEAENAIOT METOIOM HAUMEHbLLYX KBApa-
TOB:

k i k
[Yiga, Yt +b)-kD lgq, lgtt, +5)]
i=1 i=1 i=l i

h= % k o . (2.16)
(6> 1g°C, +5)~ (D ek, +5))’]
1=1 i=1
k k
igA=(3lgq, +nY lgl, +b))k. (2.17)
=] =l

F/1e & — uMcI0 BIMTHIX ICPHOAOB TIPOLOIKUTENLHOCTH (YHCAO YCIOBHBIX TOMEK
Ha rpaduKe), ¢, .7, — COOTBETCTBYIOILME BEIWUHHBL MAKCUMA IbHOM UH TEHCHE-
HOCTH ¥ TPOACTIKUTENKHOCTH
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3HauCHUS 1 K A 3ABHCSHT OT NEPHONA HIPEBBILCHHS £, 4 FAKKS 0T BC.IH-
YUibl A H UHTEpBAa.1a Bpemeuu {, B Opede.1ax KOTOPOI'o ONPEIC. BLIACH 3 TU
napaveTpbl Tax, Hamnpuvep, Ans nobepexba MUHCKOTO aaMsa npu
t=5-90 MuH pn = 0,58 N CPEAHEKRALPATUYHOC OTKIVHEHUE COCTABINCT
6=964%. npu (=5-300 mMuu n=0,655 ¥ o=1255%: npu
1=10-150 vna n=0,69 ¥ 6=7,06%,a npu £ =20-300 v n=0,76 1
G =2,69%:; Bvecre ¢ Tem NpH f=5-300 MHu ¥ h=10 MHH n=-088 u
6=2,72%;:npu b= MWH n=0,684 1 6=10,54%, npu b =5 MuH n =078
n 6 =513%. llpn cpeiiHekBaApaTHIHOM OTIJIOHEHHH G<5% OTHOCK-

TENbHLIE OTKNOHEHHA € OTAEIbHbLIX Touek €<15%, npuucm Hanboabline
OTKJICHEHMA, KaK NPaBH10, HabiloNaloTes APH NPOACIKHTENBHOCTH JOKIR

t=5 mun. [pu t < 5 muu 72 0 npy 3Ha4eHuax b = | MKH (Kak TPHHUMANOCH
I". A. AnexceeBbIM) KpHBas PCAYKLIMK XyXe ONUCHIBACTCS yKazaHHON dopMynoii
(2.13),yemnipn b=5 unn b =10 Muu.

[1py sToM ans oparux paiionoB Goabuie noAXOAUT b =5 Mun, a aas npy-
rux— b =10 mun. C ysenuuennem b nokasateny CTeneny yBe.IuuuBaoTCA,
HO npn b =10 wmnii ocraloTca Menbwe 1,0, B TO BpeMs Kak (110 NaHHBIM
B. B. Jlebeaega) B GonbiiuHeTBE cnydaes » > 1,0. [TapameTp A upessbiuaiino
3aMETHO pearvpyer Ha He3HaUMTENbHbIC U3MEHEHUS NOKA3ATE.IA CTENEHH 1 1

Beavuknel b. Tlo3ToMy HEBO3IMONXHO NenaTh kakue-anbo o6obweHus o
pacnpeaeneHun HToro HapameTpa no tepputropud. He cnydaiino B8 CllIA
MCTIONB3YIOT pa3nuyHbie GOPMYNbE AL OnpeaeteHus i (MM/4):

ans Huto-Hopxka i =130/(t +20), (218)
Yukaro i=120/(t+15), (219)
Boctosa i=160/(c +30) uam i=120/( +20). (220)

B BenukoGputanun ¢ 1933 r. ncnoapsyior ase obuine 118 Beeil CTPaHbl
bopMyasi ANA § (AM/Y) HpK TPOUOINKUTENBHOCTH 5 <1 < 20 vl
i=30/( +10), .20

npu 20 <1 <100 vuy
i=40/(r +20) (222)
B nocnetiee Bpevis npel1oxeHa o;144 .15 seeil cTpaibl opmysia
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P=T7/0 (2 23)
B Aoty :L1s Toxkuo npivieHsoT a3 § (My/4) dopmyty
i = 5500/{t + 40) (224)
")TH opMy:Tbl OTBCHAIOT IIEPHOLY OAHOKPATHOL O 1iPEBbILLEHUS O,IHH P43
B IrOjL.

B npakTtHke pacueTa nokacshix kaHaauzauuit B KHP ana g (i/(c ra))
UCHONL3YIOT (POPMYJIhL

ana Mekuna A (2.25)
0312
TausL3HHA = _6?;)_7’7_(;_6 . (2.26)
r+157.
AH3blOHA 0]79(1 :+;i __g_) (227)

B lepmanuH 3a OCHOBY NpPHHATA WHTEHCHMBHOCTb ZONAR g, AAA
=15 Mun v p=10 r, ykazaHHaa Ha cXeMaTHYECKOH kapre: A4
NPOACTKUTERBHOCTH £ 215 MHH

9=10.82¢,,{p°** -0,333)/1°"; (2.28)
A8 <15 mun

q=147,7¢,,(p°# -0.333)/(r +15) *. (229)

B pesyabrare 06paboTkn MaTepuanos meteocTanuni r Xatos s CPB
Mosly4eHa c:leayolilas Popvynd.

_13196(1-0.471g p) R
g LR R &’/ 230
t+336 p''™ (2 30)

B CCCP 10 80-x rou0s .LIg pacuera .10mieBoH KaHa.ivaummn {1py
(=5-120 vHuH) HcuIb30RAIACK hOpMYna. (IpCLIONKCHHas 8 1940 r
M B Mo1okoBhi
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207l =
g-2 Y ({,, gf) 231

Ha ocHoBaHWK ananu3a 3alHcK CaVMOTTUIHYIHX JOKICMEPOB JLisi 35
nyuktos CCCP 6bin cocrasieHbl KapTht € H30IMHUAMH TTapaMcTpoB

gyt 1 C

2.4. Pacyernbie gopvy.ibl HHTEHCHBHOCTH BHINAJCHUA 0KACH

115 pacueTa MakcHMabHbIX PACXOHOB 10X1€BOT0 CTOKA Ha BogocOopax
C pasHbiM BpeveHeM AoberaHua Bossl Tpebyerca 3HaTh Hanbolbline oM
ocaixoB F_ (MM) U HaHGORBLLYIO CPEAHIOI HHTEHCHBHOCTb A0KAA (¢ = H /1)
3a pasHbIC HHTEPBAJIb! BPEMEHN T (MUH) B JAHHOM JIOXAE H:IH CPEIH APYIHUX
aokaci. [T A. AnexceesbiM YCraHOBIIEHO, YTO DMIIHPHYECKHE KPHBbIE
pacnpeaeneHus BEPOATHOCTCH NPEBbILICHNA HaubOMbIINX C10CB OCAAKOB 32

pastble nuTepsaisl spemenu H = [, = f{p,) v KaleuaapHbIX CYTOUHBIX

ocaakos H=H, = f(p,) no ceocii popue. kak 0paBUio, OLHHAKOBDI
(puc. 2.8). [TosTowmy cooTHOLlICHNE paBHOODECNEUeHHbIX 3HaeHuit # n M,
npeAcTaBAScT NPaKTHYECKH OAHORHAUHYIO BOIpacTaolylo GyHKUHIO
w(t)=H,/H, oT nutepsaia BpeMeHH A1 KIMMaTHHECKOTO pajioHa ¢
OLHODOAHLIM XapaKTepow BbIMaleHus aoxaeil (puc. 2 9), a oTHOIIEHHE
y(t)/t=g (a/(cravm)) — palloHHYIO KPUBYIO (T.€. KPHBYIO pPenyKUHH)
YMCHbINEHHSA HauOOILUICTO 3HaYEHUS CpeiHell MHTEHCHBHOCTH NOXKAA 3a
no6o# HTCPBaa BpEMEHH T. 3Had, Mo IAaHHBIV MHOTONETH UX HabMoeHHil,
J1% COOTBETCTBYIOLIETO IIYHKTA BbICOTY €108l CYTOUHBIX OCA7KOR 331aHHOi
ofccneqeHHOCTH M . ¢ 10MOLIbIO PaHOHHBIX PACHETHBIX KPHBBIX CpCAHCH
HHTEHCHBHOCTH A0X.Is §(T) ONpCIe.ISIOT pacyeTHYIO MHTEHCHUBHOCTh
3a1aHHOR ofecneveHHoCTH ¢4, 3a .11000# HHTePBa.| BpeMEHH T H.1d CI0H

ocaikos H -

qg., = H,,q(!) n H, - H,\p(t) (2 32)
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t 10 30 50 70 80 90 95 97p %

Puc 2.8. IMnupnueckue KpvBbie 00CCHCUEHHOCTH HANOOMLIUKX B TFOMY

ocagkos /f, = f(poé) u croes ocankos [, = f,(poé) 33 HHTEPBANbt BpEMCHH
500, 10(2), 20(3). 60(), 150(.5), 300(5) u 2880( 7) MUK B T€ e roabl HaGmIONeHuii

"ITUM MPHEMOM OCYLLECTBIISETCS NPUBEACHHKE 3HaUYEHHH K MHOTONETHEMY
neproay HabOACHUN N K MECTHOMY 3HAYEHHIO B IAIHOM HIYHKTE paccMarpu-
BaeMol o paitona. B Takom cnyyae napaverp A4 B dopmyae (2.13) bipaxkaeTcs
4Yepes BeNIMYHHY CYTOUHBIX 0CafKoB # ,(MM) 3a1a1iHOM BEPOATHOC MU MPEBbI-
ILUEHHA, H OTHOCHTETbHYIO HHTEHCHBHOCTD §., A0%A4 20-MUHYTHO#H nposton-
KUTEMLHOCTH (11/(C ra MM)), IIOCTOSHHYIO JUTA paccMaTPHBREMOTO paioHa:

A=H,20"g, —20°g (2 33)

oop

34€Ch ¢y, = H |, ¢y - HHIEHCHBHOCTh 20K A 20-MUHY THOH 11PO;10.DKH-
reALHOCTH, .1/(C [a). C IEPHOIOM OAHOKPAIL HOTO MPEBLILLIEHHY

60



20 4 &0 100 20 400 600 0@ t mm4

Puc 29 3aBHCKMOCTL OTHOCHTEILHOMG COS 0CaKkoB i(T)
OT HHTEPBa1a BPEMEHH:
- ana H-100 MM, o = 1 %, 2- aa H-170 MM,p‘é=5°/o,
3—nna H-50-35mm, p=20-39%, 4 - nus H =25 mw, p = 63 %

Cyvounsie ocagkn £/ =H, 3ajanHOl BEPOSTHOCTH 1PCBLILIEHNS
Do (%0) onpesensiorTea No KpHBbLIM paCnpelenchus BEPOATHOCTEH IpeRbi-

wenus H, = f (p). KoTOpbIC CTPOATCS 1715 OT/EILHBIX VETEOCTAHIMH ¢ TiepH-

oniov Habatogenuit He meree 25 et naw no oGbeANHeHHOMY PAAY TOAOBLIX
MaKCHVYMOR CYTOUHbIX OCAIKOB HA HECKO:1bKHX COCEJHIX METCOCTAHLIHAX €
ob11vm nepuonov Habnoacuuit 300 ronoctanumii, uto obecneunnaet ycrtoii-
YMBOCTD U HAZEXHOCTL KpuBoH pacnpensiichus sepoatHocTeld. Jl1a kaxaoii
veTeocTaHiun, 0GopyaoBaHHo# 11110BUOTPadOM, N0 pacudpoBaHHbIM
3anucAM JOXAEH M eXelHEBHbIM JaHHbIM O CYTOUHBIX Ocaakax phibupaioTcs
33 KOKABIA roa HabnmoacH ki 0Ha HIIH HECKWILKO {23 ) HauBOobLIMX BEIHYMH
0cajkoB H_ 3a udrepsann! BpeMCHH T. paBubic 5, 10, 20, 40. 60, 90, 150,
300, 720. 1440, 2880 muu. BuIOHpaloTes Takxe 2a Kaxablil roj no
KaJ1eHAapHbIM CYTOUHbBIM OCAAKAM OJHA U1K HECKONKKO (2—3) HauboIIbLItMX
BEIWUMH CYTOUHBIX 0caikoB K . I [oniyueninpic BoiGopki HanGonblinX BeNHUnH
I wn I no HeckoNbKNM COCEAHNM METEOCTAHLIMAM € OAHOPOAHBIM XapaK-
TEPOM BbINNAACHUS OCR/IKOB OGLEAMHAIOTCH /115l KaX10T0 HHTEPBAA BPEMCHH
B €IHHBIC BAPHALIHOHHBIC PANBI, Y 1EHb! K‘OTOphIX pacnoiaraloTea B lopa.ke
ybhiBaHusa (1ab.1 2 1) BeposTHOCTB NPEBLILICHUS ONpeACse1ca 110 dopvyne
m-03

Po = s 04
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I.1€ M TMOPAIKORBIR HOMEP WiCHA PAAa. i - OSUICE 4MCI0 YICHOR PR

lfabruna 21

Croauan tabauua manboiewmx c10ep ocaaxoe H

32 HHTePBAJILI BpeMeny r M HauGOILIIMX cylouHbIX ocaakoB H ,

paciooxeHHbIX B yGRIBAIOWEM NopaIKe

H, (MM} 32 HT¢pBAT BpevieHH T (MHH)

] e |

|M"""F 0] 20 [60 T 90 1 10 7™| %
1 | e ! a3z 7.8 | 817 | 884 | 937 | L31
| 2 | 254 | 369 l 43,2 | 455 ' 654 | 744 | 3,18

Y | 116 | 154 205 | 219 | :
6 1 15 S | 219 | 242 | 412 | 256 |
> H, 250 | 339 I am I 4857 533 | 794 L
| vl 031 | 043 | 056 3 | 061 | 067 | L0 | - |
15 T aLs | 152 | 202 1213 1 235 | 410 275
| 16 | 114 | 152 | 198 | 208 | 232 | 395 | 294 |
! 7 | 8% Llf& Uass | 160 | 16 | 200 | s0p |
(25 130 | 17 i_zzs 21 | 263 | 433 | - |
| W) 030 | 041 Posz |05 | 061 | 10 | - |
| 28 ' 89 I 11,6 i 155 | 155 | 164 | 290 51,9|
| 52 } 26 | 3.1 (62 | 68 | 90 | 155 | 963 |
L. 53 1 09 | 14 | 25 | 36 | 54 8,8 154 | 987 |

OpainHatbi paiioHHON KPHBOH HapacTaHud ocaakos w(t) onpeaesisores

w(t):ZH_/Z fT. (1=const),

rue Z H u Z H — cymmbl HauBoabiuux (1phmepiio 25 %) 4leHoB Bapha-

no dhopmyne

(2.35)

ILHOHHBIX PAIOB, T.€ .18 BCPOATHOCTEH mpeBbhlilcHUS P <25%,
258 pa£50%. 50< p<75% 1 p,>75%

[o.tyueHHBIe 110 3TOH METOIMKE BEIHYHHBI CYTOUHBIX OCaIKOB pasHOii
ofeceyeHHOCTH 3a 11epHO;L He MeHee 25 .1e1 H OP,IMHAT bl PAHOHHBIX KPUBLIX
PEIVKUHK CPCAHHX HHTCHCHBHOC 1 3@ HHTCpBa.Ibl spevcHE  5-1440 vy
JL18 YCTBIPCX HHTEPBAOB BCPOATHOCTEH nperbhitenys no 107 paitonam Pocern

upHBe, (CHb B Npua 4
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(' paBHEHHE RPHBRIX PETYKIIHY OCA,IKOB OLACLHBIX paioHas (pie 2 10)
MOKA3bIBAET. 40 BCIUUMHBI HX OPIHHAT MANO 3ABHCH T OT PacueTHOR ulecne-
YEHHOC FH M MEITEHHO MEHSIOTCS 110 TeppUTOpHK (Taba 2 2)
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1 MrH

Puc 2.10. Qcpenmentible KpHBbie peayKUHH OCAIKOB ALTH HEKOTOPbIX
pationoe Poccun npu p. <25%. I — eo3seiuennoctd ETC. 3anan Ypana,
2 - cesep ETC u 3anannoii Cubupwu; 3 ~ liodepexne benoro mops;

4 — nobepexne OxoTckoro vops; 5 ~ nobepexxne TaTapckoro nponuea,
6 - socToMHOE nobepexbe Kavtuatku

MeTon onpejcaeHus HHTeHCHBHOCTEH Aok acit no dopmyne (2 32) uepes
CYTO4HbIE CNOY 0cakoB H, B 1aHHOM NYHKTE HO3BOIAE T YUHTHIBATh MECTHhIE
YCIIOBHS, BIIMsHHE Nepuo;ia HaGIl0NeHHH HA MHTEHCHBHOCTL A0XIedl H

ONpeaeIATh HHTEHCHBHOCTH 115 MIOBTOPAEMOCTCH, BhIXOJALIUX 32 Npeae.bl
pana HabaoaeHnil,

O6ecneuennocTs Hanbo.ILIIEIO CO0A CYTOYHBIX OCAIKOB H , MOXKHO
OTPE,1E1ATh Tpevs ciiocobamu

Ho nepsomy cnoco6y npu liepHoae nabaroleundi Ooaee 30 aet crposarca
KPHBLIC 0BECIieYeHOCTH B 101y CYTOUHMIX JIO%ICRBIX OCAKOB HEIOCPET-
CTBCHHO Ha CCTKE Bepomuoc1cﬁ MO MIHPDHYCCKHM oBeCneHeHHOC M L

1a6.110/ICHHBIX CY TO4HbBIN MAKCHVYMOB. O11pe.1e.I8evbiv 110 Gopuv.ie (2 34)
LA ana imingeckoro BbIPHKCHIHSA KPH BhIX O0ECIICHCHHOC U CMTOMHBIY 004, IKOB
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NPHMCHSAROTCA JTOF aprudMILUCCKU-HOPMAaabHan KpUBas 0BeCiieHeHHOCTH. €CIiH
¢’ > 3C,. v GuHovina)bHas KpuBas NpH (', < 3(, 10 KOTOPbIM HaXo1q1¢A

HOPMYPOBAHHLIC OTKIOHEH WS OT Cpeiero 3Hauchus Op ;. (', ) npy pazubix
3HAYCHUAX 00ECnCHeHNOCTH p (%) 1 kordduunenTta acumverpun C

(puit. 2, 3). Cytounsie ocapku 7, pazanunol obecneyeHHOCTH BbiYHC/IA-

torca iio hopmyne (1 7). :
Tabruya 2 2

Himeneune opAMHAT KPHEBIX PeIYKUHH MHTEHCHBHOCTEH AoXKAeH
i]'(‘r) =H, / (HF ‘I), af(c ra-mm), N0 HEKOTOPHLIM PalioHaM TeppHTOPHH

Poccun apu 50 < p. £ 75%

| Rarepsan Jovuqersie paioHb

|mpemenn oy L ) a3 [ ae L as |16 | 17 | 18

H MHH

| 20 315 (309 3,04 [3,14 (324 [339 (27 (349 |3,
60 139 |140 {142 |145 {141 |1.63 |1,31 |1,50 |1,51
150 {0,682 (0,707 0,708 | 0,752 | 0,703 | 0,756 | 0,647 | 6,739 | 0,71

Hsarepaan Jongennie  palioHb!

e 10 20 |21 | 23 |24 |30 | 31 | 38 | 39
20 [341 |348 |3,7 |29 |3A3 [3,37 [3,7 |3,75 |3.23
60 11,5 |1.47 {157 {144 {145 {1,501 |1,62 |1.54 |1.65
150 [0,747[0,749 | 0,764 {0,734 | 0,665 | 0,727 | 0,811 | 0,764 | 0,768

I[.'lﬂ 00BEKTHBHOMO HCIIONLIOBAHHS BCEX HAONOASHHBIX MaKCHMANBHBIX
CYTOHHBIX 0CAAKOB, NPEBLIUALUHX HCKOTOPYIO YCAOBHO NPHHATYIO HHXHIOK
FpaHuLy, BMCCTO mnupuqecxoﬁ oDeclneueHHOCTR YIEHOB pAia Py NCIONB~
3ye€TCa YHCIIO I'lpeBbHIlCHPlﬁ Bloy § paccvla“rpusaemoﬁ BERWYMHRHbI MAKCH-
ManbHOI O ClOA CYTOYHBIX OCANTKOB, OTIpeAC/IAeMOe 110 cbopMy:le

S=m{M vin p=Mim. (2.36)
34ech cpesiee YMCI0 PEBbILICHHUH B [0y TOH Wi HHOH paccMaTpi-

RAEVIOH BCIIMYHHL! H CBA3AHO CO CPesiHEH HOBTOPAEMOCTLIO TOH JKE BCJIRUHHBI
} pur B p JteT COOTHOUICHHEM

S=1/p (237)
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J11s aB1eHui, cnyyalHo pacnpeae oM xca 110 1071aM. 00ecreyeHHOCTL
Dos WIH BEPOATHOCTD €XKETO.THOTOC NPEBLILIEHHA CBA3aHa C NCPHOLOM OAHOU-

KpaTHOTO NPEBbILLCHKA paccMaTpHBaeMoit BeIHUHHbI 10 338KOHY pacTipeleIcHUs
HezaBUCHMBIX cobbITHi [Tyaccoua’

P =(1-€")100%=(1-¢ '7)-100 %, (2.38)

rne p,aer 50 20 10 5 3 2 I 0,5 033 022
P 195 49 965 18 28 39 63 8 95 99

[No Tperbemy cnocody KpuBas pacnpefeNieHHs cpeIHErO YKC.1a peBbllie-
HUH B TORY MaKCHMAILHbLIX CYTOUYHbLIX OCAAKOB H BbIPAKAETCS YPABREHHEM

1g
Hy=ky(H, fm)lem.p) =t m %) 239

rae k,H, /m, — napamMeTp, XapakTepu3yloutHii cpe/lHee KONH1eCTBO 0CaaKoB
3a IOXAb;, H_ — cpe/iHee KOMNYECTBO OCAKOB 3a TENAbIH CE30H, MM; m, ~
cpelHee YACAO JoXAeH NaK AHel ¢ ocankamy 3a Tennbli cesoH; & — ko3¢-
(buLMeHT, 3aBHCALUKHA 0T HOKA3ATENS CTENEHH [:

B .. 045 055 065 075
ky .. 258 268 264 257

Moxaszatens crenexy [ onpedcaseTcs nyTeM noadopa U3 ycnoBHs
CTIPAMIIEHHS KPHBOH CBA3M lgs= f (HB) U paliOHHPOBaK NO TEPPHUTOPHU

Poccun ons derbipex 3Havernii p =0,45; 0,55; 0,651 0,75. B Tabx. 2.3 nausl
COTIOCTABNEHHR CYTOUHBLIX CNOES OCAAKOB, BLIMHCAEHHLIX NO MEPBOMY M

TpeTbeMy criocobam.
Hna cesepa ETP u 3ananuodl Cubupy, nobepexsbs YepHoro mopsa n

Gacceiita p. Kypa, Kysneukoro Anatay I/f =y =133; ans nuszoses Boarn,
Crasponond, npearopes Aartasa [/p=1.82, 112 socTouHoro nobepexnbs
Kacnuiickoro mopa 1/p=2,22. a a1aa ocTaabHo#l Tepputopuu Poccun

y=1/B=154

5 3ax 105 65



labauya 2 3
ConocTaBAeHHe CYTOUHBIX C/A0EB DCAIAKOB {Mv), BRIMHCAEHHBIX 116 KPHBOH
ofecneuennocTy (B “HcanTene) H o Gopmyne (2.40) (B 3HAMeHaTene)

CyTouHble CIOH OCIKOB A1 NepHOJa 2, Jiel

Topon 0,33 0,5 i 10 50
Benropon 18/17,6 21721,2 28728 55157 81/83
Bnaaumep 19/18,6 22/21,8 28/28 51/51 7170
Teepb 18/18,8 21522 27/28 47/51 64/70
Tepms 18/18,2 2122 27129 58/59 89/86
Yda 12/14.9 15/173 21722 42/41 57156
Yenabunck | 20/14.5 221171 26/22 4542 64757
Iya 19/18,8 21/21,8 26/28 40/50 50/69

C yvetoM (2.40) 3aBUCHMOCTL MHTEHCHBHOCTH LZOXAA OT Meproaa
O/IHOKPATHOTO fPEBbLILIEHHA MOXXHO BIPa3HTh TAK:

a.,=H(+gpfigm)"*-g(0), (2.40)

rae H, — cyTtousblil cnoli OT 0caakoB ANA AaHHOH MECTHOCTH NpK p =1 rof
(npun. 5).

3Hauenns G(r) creayer Gpars no kpusoi F(t), TOCTPOEHHOM 110 JAHHBIM
npui. 4 Ans paccmatpuBaemoro paiiona (puc. 2.11). KaprupoBanue 3Haqdexyi
H\,m, , a TaKXKe yKpynHeHue pailoHOB U MPeACTaBNERNE KPHBOH peayKuuH
g(t) sMAupHuecKoii 3aBUCUMOCTLIO BUAA (2. 14) MOKET NPHBECTH K 3HAYHTEb-
HbIM NOTPEIIHOCTAM. TaK, HAnTpUMeEp, .19 FOPOROB-KYPOPTOB MiHEpaNbHLIX
BOJL, HAXOMALIKXCA B OZHOM pafione, XapakTepHCTHKH AOKAEH CHNbLHO pa3ninya-
toTca: ana XKenesxosoacka H, =38mm, m, =104 v B=0,65; Eccentyxos
H, =33 MM, m =87 u B=0,75, Kucnooacka H, =45um, m =68 u
B=0,75.

OrtHocuTenbHas ownbxa B onpeaeieHH HHTEHCHBHOCTH ¢ AN YKPY-
nHeHHoro palona 3arasa v uentpa ETP npu p <1,0 roa MoXeT coctaBuTs 210
50 %, no3ToMy 3HaueHus H, u m, B caeayer Gpats no npHa S unu no [15].
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Puc 2 11 Kpussie pemykusy cnos \p(r) () U cpeaHux

HHTEHCUBHOCTER ¢ = \y(r)/ ¢(6) ocagKom. BbIpaKEHHDBIE B 109X

oT paBHoodecrneyeHHbIX CYTOUHLIX ocajxoe 3as 10-ro pafioHa
(nobepexne dunckoro 3anvsa  Kapenbckuid mepenieek)

I npu py<25%.2 npu 25< p; < 50%.
3 -opu 50< p, <75% 4 npu p >75%
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2.5. KoxpuuHneHT ¢ roxa

KoadduuuenT ctoka B hopmy:ie (2 2) npeacrasiaseT coboit oTHoueH e
VAKCUMATLHOrO pacxoa CTOKA ONpeAs;IEHHON NoBTOpAeMOCTH K obliemy
KOJIMYCCTBY BOALI, BpINABLUEH HA TY e MJIOILAAL B eAUHHLY BPEMEHH NPH
cpeaHcH HHTEHCHBHOCTH OCAJKOR TO# ke nosTopsieMocTH. KodpduuneHT
CTOKa YYWTLIBAET NOTEPH CTOKA, 3a/IEPAKAHHONO PACTHTENLHOCTBIO H KPbIUlaMH,
NOTEPH 3a CYET HAKONIEHHA B AeNpeccusx, uHbunbTpauru 1 npotue. [otepu
33BUCHAT OT MHOIMX (aKTOPOB, B TOM YHC/E OT THNA NOUBHI H PaCTHTEILHOL O
NOKPOBA, 0T YCIOBUH (IPEAILECTBYIOUIETO YBIANKHEHUA H COCTOAHHS [TOBEPX-
HOCTH NOYBb!

C MOMEHTa Ha4ajla J1MBHA 3anac NOA3EMHbLIX BOS MOCTENEHHO YBeNH-
YHBAETCH A0 TEX [10P, NOKA NOYBa HE HACKLITHTCA BIaroi. 3a nepuoa, paBHbli
npumepHo | u, uapuasTpauns youiBaer o1 S0 no 10 mm/u. Ina xpynhosep-
HHCTbIX NMECKOB YKa3auHbie 3HaueHusd OOLIMHO BhIWE, HYEM AN TAWH
YObiBaIOLLYIO BO BpEMEHH HHTEHCHBHOCTh [IOTEPb MOXHO [IpEACTABHTD B BUAE
Ha4ya;1bHLIX NOTEpPh MIOC PABHOMEPHbIE TOTEPH 3a NEPHOA JIMBHS. B 1abn. 2.4
yKa3aHbl 3HAYEHHS HAYANbLHBIX H PABHOMEPHDBIX NOTEPL, HA KOTOPHIE OPUEHTH-
pytotca B CILA. Cpeattie HHTEHCHBHOCTH PRBHOMEPHbBIX NOTEPb YKa3aHbl AMlA
nuBHed 30-MUHYTHON NPOSO-DKUTEIBHOCTH, 4 HauabHble NOTEPH BKIIOYAIOT
uHHALTpauMo 8 nepible 10 MuH,

Tabama 2 4

HauabHbie 1 paBHOMepHbIe MOTEPH Ha NosepxHocTH BoaccGopa

Havammble norepn, MM Hurencuproctb
pasHOMepHOH
Tun norepxHOCTH Beamoapparnoe WndumTpanus | HEQHMTpaua,
3aZitpKane
MM/
Motuenas gopora Hol - 0
Tomsa Ho3 20 215
CyrauHok Ho s 30 5-15
Iecuanas noyna Hos 40 12-25
ycTan pacTRTEBHOCTS Aol - - _1

Ha pacnaxaHHbIX 1 IpYrHX CHISHO IOTIOLIAIOILMX NIOBEPXHOCTAX Ha4ab-
Hble MOTEPH MOT'YT Bo3pacTath Ha 10 mum 1 Gonee. Ecan cuurars, yto ctoko-
o6pazytoiias 4074 0CAAKOR BO3PACTAET IIPONOPUHOHAILHO N0 Mepe NpHbin-
KEHHWS anaca NOYBEHHOMN B1al M K €ro 3HaUCHHIO 1IPH HacbieHuu (I, ) u
HAYANBHOE 3aEKAHHC CTOKA, 110 TaHHBIV C1yxGb1 oxpatibi nous (COMM CLLIA.
coctapaset (0.2H, ). ro o1HoILeHKne ofheMa NOBEPAHOCTHOIO Croka Ha
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BOAOCOOPE B reucHUE 0A1HO10 JIMBHA £, K 06uteMy 06bevy 0cankoB, Bbillas-

lilHX 3a BpEMA J1WBHA Hoc + MOXHO NpEACTABHTE B BHAE
w=h[H, =0-02H, H_) (1+08H, H,) (241)

1a popmyaa No3BOAKET BLIUUCIHTE KOIPDULUEHT CTOKA Y L1715 OTALNb-
Horo Aoxwan. B Tabn. 2.5 naHul 3HaueHns H,, ANA pa3iHyHbIX BUAOB O4B {10
nauusty COTT

Hns ropoacknx BOROCBGOPOB CPenHHE 3HAYERKA . 3aBUCAT OT A0NH

HaC

NAOLAIM BOAOHEMPOHHLAEMBIX F, ., YHACTKOB.
Fop! F ... 100 90 8 70 60 55 50 45 40 35
Homm o 5 7 8 9 11 13 16 19 21 25

BblCOTy CYTOYHOIO CJI0A A0XIEBOIG CTOKa hp MOXHO BbIPa3UTE UCpPe3

BBICOTY CYTOUHOIO CJIOS OCANKOB W BLICOTY CJIOA HAYANbHBIX oTeps H, A0
MoMeHTa 06pa3oBaHns CTOKA, MAYLLETO HA CMa4HBaKye [TOUBbI, 3aAN0JNHEHHE
MUKPOBNAAMH 1 HHOUILTpaLIKIO:

hl'z(\/H_ﬂ_'\/H—O)Z:Hﬁ(l_\/myszﬂ' (2.42)

HauanwHoe 3anepxxanye H, MoxHO npunaTe Hy =0,2H,,. 1o npeano-
XKEHHE COITIACYETCH B MEPBOM NPHONWKEHNH ¢ oNpeaenelneM H  yepes HHTeH-
CUBHOCTb HHOUALTPAUMH iy

Hy=lp/Va (243
Tae y,, — Knumarnyeckuil napameTp, pekomenntyemslii M. @ Cpubnuim ans

crenHoi 30HsI 0,05 — 0,06 MuH, ana decoctenHoil — 0,04 — 0,05 mun, ans
necHoi#t 30Hb!I ¥ paitonos MyccoHHelX nokaeH — 0,03 — 0,04 muu. TlpuanMas

AZA HEMPOHUUAEMbIX TPYHTOB U GeToHa i, = 0,05 Mv/MUH u H, =5 vy,
nony4aeM Hy =1 MM; A9 IPyHTOBbIX TOBEPXHOCTEH IPH i,,4 = 0,5 MM/MUH 1

H,, =60vm H,=12mm. PesynstaThl pacdeToB no dopvyaam (2 41) u(2 42)
YAOBNETBOPHTE/IbHO COlilacytoTes vienty coboli:

upu H,/ 1 0 02 04 0.6 0.8 1,0
W no (2.42) 1 0,31 0,14 0,05 001 0
yuo(24m H,=024, 1 035 0,138 0,047 001 O
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Tabauya 25

MakcuvanbHoe HRKOMNEHHWE BJIATH NPH HACBLIMEBHH noussl [ {vv)
(HauankHoe 3ancpkanue caon ocazkos 0,2H )
Tnaponorieckas [Pyrma
BHA 3eMIENOIb30BAHHA TioqB
I I 1 v
HalsHA ¢ IPOTHRO3PPOSHOHHOH o6paGoTKoH 99 60 35 25
To xe 6e3 ofpaboTKH 156 | 104 | 72 60
TacrGina 120 | 68 42 32
Jiyra 592 | 184 | 104 | 72
Jeca
peaiaie, 6e3 IOACTHIKH 310 | 131 76 52
€ MOUHLIM PACTHE &IBHEIM FIOKPOBOM 761 | 208 | 109 [ 76

OIKpbI ke MPOCTPEHCTBA, FRICHDI, FIAPKH H T.IL
€ TpapsHbLIM NOKPOBOM Ha 75 %o ruIoIaH 397 | 162 | 89 64

To e Ha 50 % rooitaau 264 | 114 | 68 48
Henorsle pattoHBI (85 % BOLOHENPOHIIIaeMOH
omaaH) 32 |22 | 16 | 13
ITpoMbriLneHHbIe pafotst (72 % BOAOH eNPOHH-
naemoit nomaay) 60 35 25 19
Knnnke palioHbl.

pasMep y1acTKa, M [IPH BOJIOHENPOHHLIa e-
Mo nmetany, %

< 500 65 76 45 28 22
1000 40 162 | 85 52 38
1500 30 192 | 98 60 41
2000 25 216 | 109 | 64 45
4000 20 244 | 120 | 68 48
AchaskTHPORAKHLIE ABTOCTOSHKH, KPBILIH,
NoALe3HLE ITYTHH T 11 5 5 5 5
Vi H AOpOTH'
acamb THPOBaHHbIE 5 5 5 5
rpapHitble 80 45 32 25
rpyHTORLIE 99 56 38 32
TopoackHe YCIIORHST
rarasi Io:Ra 76 42 25 16
cazpl H OTopo/ibl 99 60 35 25
PAaCTHTENBHLE rokpoB Sanee 75%
BOROHENPOHHIA eMbi¢ ITOBEPXHOCTH 397 | 162 | 89 64
TpaBsHO# noxpos 50-75 Y% BOAOHENPOHH-
Liaemoii rrromaay 264 | 114 | 68 48
10 Xe MeHee 50 %o 120 | 68 42 32
| STecormapk1 451 , 170 | 94 | 68 |
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Ipumesanus 1 rpynna — TONCTbIE CIOH HECKd ¢ Be3HGMATELHON NPHME-
Cbi0 aneBpHIA B IJIHHBL, & YaKXKe TOJICThie CJIOW BOAONPOHHLBEMOrO [PaBHd,
I rpynna - mecyanrle NOYBLL HMEIOLLHe [OCNE YBI@¥HEHHSA BOKOHENPOHU-
HaeMocTh Bellle cpermeds; III rpynna — ManoMoN{RLIE NOMBLI H MOMBLI € BRICO-
KHM COZiefoKaHHeM T/MEL! R KOJUIOHAOB, [OCNE HAchOLEHHS HMEIOT BOQONpPO-
HHUaeMOCcTL HuxKe cpensel; IV rpynna — B OCHOBHOM [JIMHBE ¢ BBICOKMM KO-
s¢gidruuenTom Babyxanys BIH MATOMOIIHble NOYBH C [OYMTH HEMPOHHIAEMEI-
MH CJIOAMH BGJIH3H NOBEPXHOCTH.

Jns nenponnuaeMblx rpysTos, acdansta n 6eToHa MOXHO NPUHATH
H, =1-15 MM, ans rpyurosoii noeepxnoctn— H, =10-14 MM, Jing o6u1u-
HbIX FOPOACKHX NOBEPXHOCTEH COM 3anepikanus MOXKeT OblTh NPHRAT 2,5 MM,

[lpn onpeneneHuy pacHeTHBIX PacXxoxoB MO NpeAenbHbIM HHTEH-
CHBHOCTAM KOpdUUMEHT CTOKA Y npeacTasnser coboi Romo MHTEHCHB-
HOCTH OCAJIKOB, 32 CYET KOTOPOH AOCTHTaETCH HEKOTOPbIH MAKCHMYM CTOKA.
Ha y B Takom cnywae BIMSIOT HE TONLKO NOTEpH B NpPoLECCE CTOKA, HO ¥
FEAPOJMHAMMKA MpoLecca NOCTYMIEHKs BOAL: ¢ BOAocOopa K pacHeTHOMY
CEYEHMNIO: BPEMS KOHLIEHTPALMH ¥ UHTEHCHBHOCTH OCARKOB, (OpMa rHAPO-
rpada u apyrie GaKropbl, y4ecTb KOTOPbIE ROCTATOUHO TPYAHO. Koaddmuuent
¢Toxa B HaGonsbiei creneHn 3aBKCUT OT BUIA NOBEPXHOCTH facceifHa cToKa.
Ha 3acTpOEHHLIX TEPPUTOPHAX NMOBEPXHOCTA MOTYT ObIThb BOAOHENpO-
HuitaeMbIMK (achansTobeToHHBIE M GETOHNLIE, & TaKXKe KPBILIK) K B pa3Hoii
CTeNneHH BOAONpOHKLAEMEIMY (LeOeHOMHbIE W TpaBHiiHbie MOKpLITHA,
Opycuarbie MOCTOBbLIC, TPYHTB! M Ta3soHbl). B pesynbrare sccnefioBaHuil
YCTaHOB/EHB CPeaHHE 3Ha4eH A ko3 PHUMEHTOB CTOKA Wy, ANS Pa3HbIX BUAOB
noBepxHOCTeil BHE 3aBHCHMOCTH OT Xapakrtepa AokAA (Tabn. 2.6 u 2.7).

Ha ocHoBaHu} onblTOB, NpoBeAeHHbIX B 1932 — 34 IT. noa pyKoBOACTBOM
H.H. Benosa s B 193940 rr. n 1946 . J1. T. AGpamoBbIM, 65110 YCTAHOBIEHO,
4TO KOXPPHUMEHT CTOKA 3aBUCHT OT HHTEHCUBHOCTH ¢ (J1/(C ra)) ¥ NpogoNKH-
TEALHOCTH AOKIA {(MHH), 1 3Ta cBs3b ObiNa NpeACTABIEHA B BHE

v =2g°40", (2.44)

rne z —ko¥pduumrenT, 3aBucaul oT poaa nosepxuocTy {Tabn. 2.7)
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la6rnma 2 6
Tunnunsbie 35a4eHHs K0IPPUUMEHTA cTOKOB NPH NOBTOPAEMOCTH
JAoWAA 0aHH pa3 B 2-10 ner, npunuvaevsie B CIUA

Xapaxrep Bozocbopa i Xapaxrep sonocGopa W

IfeRTpamsHble paiioHb! ro- 0,7-0,% [IIpennpustus.

pona 0,5-0,7 NeTKoH MPOMBLINNCHHOSTH 0,5

[IpuroponHas so0Ha 0,6-0,7 Tsoicesioll npoMbitLienHoct | 0,6-0,9

Knnele KBapTANL! Tlyctomnu 0.1-04

JomosnaneHns ¢ npHyca- 0,4-0,6 JJlyxafiku ¢ mecuaHbIMy MoH-

neGHLIMH y4acTKaMn 0,3-0,5 [pamu

Jatunte pafionbl 0,1-03 IJI0CKHE, MeHee 2° 0,05-0,1

Hapl(ﬂ, Kﬂﬂﬂslﬂua 0,2—0,35 cpengue, o1 2 no 7° 0,1-*0,15

Hrpobble ITON{AZIKH 0,2-04 KpyThie, 7° 1 Gosee 0,15-02

K n cranuny ¥ NyTH To ke ¢ TDKESLIMH MOYBAMH:

Vaumsr Inockne, MeHee 2° 0,13-0,17
acham.THpoRARMLtE 0,7-0,95 cpeanue ot 2 10 7° 0,18-0,22
GeTounpoBaNHLIe 0,8-0,93 KpyTbie, 7° i Gonee 0,25-0,35
Opycuarka 0,7-0,85

Illoccelinbie # meneXoaHbIe

AOPOrA 0,75-0,85

Kppnre 0,75-0,95
lpumevanue B suadennn kospduunenta \ BBOAATCA MONPABKH:

NOBIOPACMOCTh, JIET 2-10 25 50 100
[ONpaBO4YHLIA MHOKHTE D ... 1,0 1,1 1,2 125
Tabnuya 27

3navenun Ko3GGUUHEHTOB 1V, I W CN0H HAYANIBHBIX NOTeph H, (MMm)
B nepBoM NPHETMKEHHH INA HEKOTOPhIX OBepXHocTel cToKa

Bun noeepxHocTH Y z H,
Kpopna 1 acdamroberoussie mokpsiThs Ropor | 0,95 | 0,33-0,24 | 0,1-1,0
Epycuarsie MocTOBbie H 4epHRIe e6e HOTHbIe
NOKPLITHA ZOPOT 0.6 0,224 1,5
BymDxHbIe MOCTOBRIe 045} 0,145 3,5
IIle6enounbie NOKPLIT U, He o6pafoTanunie
BIDKYILHMY MalepHalaMH 04 0,125 4
CpasniiEbie CaoRO-NapkoBbie AOPOSKKH 0,3 | 0,09 6,5
I'pyHToRLIe NNOBEPXHOCTH (CTTARHPOBAHHBIE) 0.2 0,064 [ 9.5
I'azoHsl 0,1 0,038 i 14




KoahunuenT z a.15 BOROHENPOHHIIAEMbIX TIOBEPXHOCTEH 3aBUCH L OT
n1apamMeTpa HHTEHCHBHROCTH 20X A, Bxodsuwero g dopuy.y (2 15)

2 =986/(2780+ 4). (2.45)

Tloacrasus B hopuyity (2.44) 3nauerue g no(2.15), noayuuv
Y= Aazz/to:n 0,1 (246)

Hoxnesasn ceTh 06bI4HO 0OCTYKUBACT TEPPHTOPHH, MMEIOIIHE PA3JINY-
Hbie IOBEPXHOCTH: C MOKPHITHAMH H De3 HuxX. Jlng ynpolwienna pacyeTtos cet
B 3THX Cay4asX HaxoaAT cpeAHHe 3HaueHusa kodpduumneHTos croka. Ero
ONpenenmoT NYTEM YMHOKEHHA OTHOCHTENLHOHN TIOLUAAH (€ NOKPLITHEM HIH
6e3 Hero) sa coovBercTByOWMiH ko3dduMent. CymMa noaydeHHbIX koI~
(HLHEHTOB NaeT cpeIHEB3BEWICHHOE 3HaueHHe x03dduunenTa cToka. [pu
xo3dduumrerTe cToka  , GHM3KOM K eAUHKLE, €r0 IHAHEHHE MaNo 3aBUCHT OT
WHTEHCHBHOCTH W MPOJONKUTENLHOCTY AoxaeH. [Tostomy B Tex cayvasx,
KOfZ1a BOAOHENIPOHULIAEMEIE NOBEPXHOCTH cocTasnaior Gonee 30 % obweii
nhowany Gaccelina, Ans koropeix W =0,95, koadduurenT cToka MOXeT
NPRHUMATBCSA MOCTOSHHBIM (W =y, ). Ecan ofiuas oTHocuTe bHAS naoWab
BOAOHENPOHULAEMBIX NOBEPXHOCTEN cocTasnser Metee 30 %, kospduuuenT
CTOK2 JIPUHHMAETCA MEpeMeHHbLIM U TIoACYHThIBaETCA 1o Gopmyite (2.44).

Crenyer pasnuuars kO3OGUUHECHT CTOKA 2419 MAKCHMANBHAIX PACXOA0B
AOXKJEBOTO CTOKA OT pacdeTHbIX AoxAcH Y 1 obwmii xo3pPuuneHT cToKa
Voo OT BCEH CYMMbI XKUAKHX aTMOCEPHLIX OCaAKOB 3a Kakoil-T0 mepuop
(cytku, Mecsl, roa). QuesuaHo, NOCIERHHHA, YURTHIBAIOWAN CTOK OT BCEX
JOX i, B TOM YHCEe Y MANTOUHTEHCHBHBIX, HHOTA NIOYTH HE AAOLUMX CTOKA.
A0:Ket ObITh 3HAYHTEIIBHO MEHLLLE TIEPBOTO.

JIns oLeHKH cpeIH1X TOfOBbIX OOBEMOB CTOKA BAXKHO 3HATH KOYP(ULiMEHT
rogosoro croka. Ecian BbicoTy cnos NOKAEBOTO CTOKA MOBTOPAEMOCTBIO

5 =1/p pa3 B roay npuHaTs no (2 42), a BbicoTy ocanko H, - no(2.39), 1o

[PH CpeaHEM uunche AHell ¢ Lo AEBLIM CTOKOM B TCN.ibIfi CE30H §, CpeaHe-
rogosoi o0bem cToka Oyaet

50
W, =105 jh,,ds (247)
0
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Cpeanee yueao aHel 3a TeNAbIA C30H 3, AAWOWHUX 10KASBOH CTOK,

Ha#aem w3 (2,42) npy ycnosuut /1, =0,

s, =m, exp[-2.3(H,/h, V], (2.48)

rae h, =kyH /m, —napaMeTp CpeiHero Ko.Iu4ecTsa 0CaaKkoB 3a ROKb, MM.
lonosoit 06beM 0caakos, WiK CTOK Oe3 noTepb npu sy =m, U H, =0
Oyner W. . =10H F.
Mapamerpbl ky.m, 1 v =1/B Haxopstes 8(2.39) no ABYM TOUKEM, BISTHIM
Ha KPHBOH pacnpeaeneRys MaKCHMaNbHBIX CYTOMHBIX OCAMKOB, W U3 YCNOBHA

e

Hr m}' ! -
k, . 5[ (lg—s-) ds=H_. (2.49)

[Tokasarens crenedy ¥ uaMeHseTca B npeaenax 1,33 — 2,22, Mpunuman

¥ = 2, n3 paBeHctBa (2.49) nmeem &y = 2,64 1 cpesHee OTHOCHTEINBHOE YHCIIO
DOKAeH C A0KAEBbIM CTOKOM COCTaBHT!

so/m, =expl-141JH,m, [H_). (2.50)

BuipaxkeHnue 215 xo3bduunenTa ronosoro croka Gynet

2
v, =S—°[l-lns—°+l(ln(ﬁ-J }+1,41§1[lns—°~ )x
m, m. 2 m, m.\ m
x JHom, [H, +Hyso[H, =5,/m, . (259

Mpu H,m [H, =0,08,0,13;0,26,0,53;0,79,1,06;1,32;1,85 n 2,11 umeem

u3(2.51)coorsercTBenHO ¥, =5, /m, =0.67; 0.6, 0,48; 0,36. 0,28;0,23; 0,2;
0,17;0.15n 0,13 Hapuc. 2 12 u B taba. 2 8 npuBe/ieHb! pe3yanTaThl pacyeTa
3Havenuit ¢, /m w npu y =133:1,54.1.82 n 2,22
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£ T T — T | |
oF , ' "
PN " B=C65
1 T 0,53
~\\\ p=0,75 /ﬂ//
0.6 4 ™~ | 7 ot
NN g
NI 1
e /
v~ ASpim.) B=045 |
0 A |
0 0.1 02 03 04 0,5 06 Bk,
Puc, 2 12, lpaduk nng onpenenenys xo3¢duudenTa rogosoro
CTOKA ACHKACBLIX BON
Tabruya 2 8
3nauenue KoIPPGHIHEHTA rogoBOroe CTOKa .
B=045 B=055 =045 p=0,75
H Q / h’n S /
07 ¥y So/my | ¥ So [7, Y, So/m | W
0,05 0,55 0,66 0,64 0,6 0,72 0,56 0,76 0,64
01 { 044 | 054 | 052 | 047 | 06 | 043 | 0,66 | 041
02 0,33 0,41 0,39 0,34 0,44 0,29 0,50 0,26
03 0,26 0,33 0,30 0,26 0,35 0,21 0,39 a,19
04 0,22 0,28 0,25 0,21 0,28 0,16 0,31 0,14
0,5 0,18 0,24 0,21 0,17 0,23 0,13 0,25 0,10

B 1980 r P. C. Poccuuaepom [29] Gbina npedioxkena smnuprueckasn
dbopMyna aiia Y, yuuTsiBalOIag YKIOH nosepxuocTy ctoka i, (%),
WHTEHCHBHOCTD [ (MM/MUH) W TIOBTOPACMOCTL P (TOAb!) foKAeH, Ronto

BOLAOHENpoHKuaevoli naouwaau sotocbopa 8F,,,, W 3amac snaru B nouse B

MOMEHT HachllueHUa H _, Mv:

pag ¥
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MHOXCHTeNCH, BXOIAILMX B 3aBUCHMOCTD (2.52), oT H,,
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Puc. 2 13 Hzmenenme
napameTpos A,

(kpuenie / -7 coOTBET-
CTBEHHO npH iy, =0,005;
0,01, 0,03; 0,05; 0,1

0,5 %). 4; (kpusnte 8- [2
COOTBETCTBEHHO MpH

i =042 unn g =70,
0,36 usn 60, 0,18 nnu 30;
0,12 unv 20; 0,06 MM/MuH
umn 10 a/c ra)

2.6. PacnpeaeleHde OCAAKOB MO NAGIIAAH

Pacnpenelienue ocaakos no TeppuUTOPHH KpaHHe HepaBHOMEPHO
Mockoiibky HHTEHCHBHOCTD 101 MEHAETCA 110 NMJI0iUaAY BouocOopa, HeTh3s
moJarars, 4TO MaKCHMalbHas HHTCHCUBHOCTD, 0coOeHHO Ha Boabumx Bogo-
cBapax, Gyger oTMeuaTbCA B kakA0# ero Touke

YyacTku noacTHallued MOBEPXHOCTH, YBIAKHEHHBIC BhUIABWH MY 32

76



pal.lnyHbIe UHTEPBaJibl BPEMCHH OCANIKAMK, HA 3LIBAIOT N0.1eM aTMOCHCpHbBIX
QCaaKos Mone 0CankoB XapakKTCpHUiIYETCA HIOTHETAMHU, Te JIMHHAMH,
COEIMHAOUIHMY TOYKH ¢ OAMHAKOBBIMHM CYMMAaMY OCA1KOB, 2 TaKKe Cpe/iHei
HX CyMMOH Ha BCeit TEPPHTOPHH, 3aHATO# OCAAKaMH.

YroGbl UMETh HpeaCTaBICHYE O paclipeaeneHHY OCaaKOB 1i0 [13011aH,
BbIYEPUHMRAIOT M301UeThl Yepe3 MHTepBanbl 0.1-50 vim B 2aBucuMocTH OT
auanasoHa Y3MEHEHUA CyMM OC2/KOB Ha pacCMaTpHBAeMOl TeppUTOpHH.
O6u1yo CyMMY 0CATKOB [TOJy4alOT YMHOXEHNEM nTolla/iell Mexay Hiorde-
TaMM Ha cPeHIo CyMMY OCaakoB Mexay HUMH. [lons ocaskos cocTosT w3
OTAeNbLHbIX NATEH HNconAHOH Gopmbl OTHOWEeHHe Manoit ocH k Sonblueit
B 6onbiLMHCTRE ciyyacs H3veHseTes o1 0,4 10 0,75, JlusHu MOTYT HE ToNbKO
MMCTb LIEHTP, KOTOPbIi OKOHTYPHBAETCA H3OTHETaMK, HO M NEPeMeliaThen Hal
sogocOopom. Hi3-3a BnusHMa peabeda MECTHOCTH Ha BbITalEHUE aTVO-
cpepHbIX OCALKOB NOJIS OCANKOB PA3NHUAOTCA MO NA0LUARM, BPemEHH 06paso-
BaHHA, XapaKTepy pacnpeACNEHHS CyMM OCA/KOB ¥ .M.

Finomanb BopocGopa npeacTapnseT coboil COBOKYMHOCTL OTAEIbHBIX
naowane#, oTaAM4aAIOWIMXCS APYF OT ApYra BHAOM MOKPBITHA, YKJIOHOM H
APYTHMH YCROBUAMH. YvecTb Bce 3TH (haKTOPbl, BIHSKIOLLHE HA MpOLECe
(opMHpOBaHHA AOKAEBOTO CTOKA Ha NOKadbHbIX Maowanax sojoctopa,
npaKkTHuecKH HeBO3MOXHO. B cBA3M ¢ 3TUM BoaocOop paccMmarprBaeTces Kak
CHCTEMA C HEN3MEeHSEMbIMH TapaMeTpaMy, a BOAHbIH pexym onpefenseTcs B
3aMbIKaOUMX (pacueTHbIX) CTBOpax. B pacyeTHyio niowans CToka BBogUTCS
nonparouHblit ko3hdULUMEHT 1), YYHTLIBAIOWHH HepaBHOMEPHOCTL paclipe-
IeeHWs BbINIABILEro AMKAS .0 1nowaan. MccnenoBanus pacnpeneneHus
Aoxaenstx ocaaxos mo naowaiau (E. B. bonzakos, M, ®. CpuGHuli,
B JI. Kaparoaun, A, B, braronpasos # Apyrue) oxasbIBaoT, HT0 KOIPpuLHeHT
1] 3@BHUCHT HE TONBKO OT nyowaaH 6acceiia, HO W OT HHTEHCHBHOCTH 0K A
B UEHTPE 4 erc NpoJomKuTe1bHOCTH,

OauospemeHHble 3amepbl HHTEHCHBROCTH BbiNaIeHHA fOXAeH 3a
15-, 30- n 45-MyHYTHBIE NEPHOAbI BPEMEHY |6 CAaMOMHCLIaMH, PaciONOKEH-
HbIMIH B pa3HbIX yacTax Mocksbl, no3eoinau B. JI. KaparoanHy nocrpouts
KpHBble 3aBUCHMOCTH CpeilHeH WHTEHCHBHOCTH OT BENHYHMHbI MI0WAAH
Pesy:ibTars! HAb:M0NEHHHA MOKHO BbIPA3HThL ypaBHEHHEM

n=1/+kF? ) (253
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riae F - naoaas, ra.

Cpeatee 177 BCeX ONLITHBIX TOYEK 3HAUSHUC KO NDPOUUMEHTA PaBHO
0,0017 C u3BecTHbIM 3amacoM B Aaibheiiwiem Owao peckomMeHA0BaHO
npuHuMath & = 0,001 (tpu F <100 xv?) [Tpu nnowansx Gacceiina cToka go
200 ra npeasraraetca NpHHAMATL 1 =1,0.

Jlns onpepenenna pacuyeTHLIX Pacxoaos no gopmyne (2.2) HepasHo-
MEPHOCTb BbIIAAEHHS 0CAKOB (10 NI0WAAK UERECOOOPA3HO BbIpaXaTh YEPE3
CPEAHKOI0 HHTEHCHBHOCTb HX BblflafleHus no BeeMy Saccefiny sonochbopa. B
TakoM ciyyae KO3GMUUMEHT HEPABHOMEPHOCTH ¥ mpeAcTasnset cobol
OTHOLLEHHUE CpeaHeit HHTEHCHBHOCTH OCARKOB NE MOWAAY K MaKCRMaNbHOH
AHTEHCHBHOCTH ROXKASA B OAHOH TOYKE 3TOH MIIOWANM. MOXHO NPEACTaBUTE B
BHIE

n=8,4/F°° +0,0192/(F°*.i%3 ), (2.54)

max

rae F - naowane sogocbopa, kM?; i, — MaKCHMa/lbHas HHTCHCHBHOCTD B
TOUKE, MM/MHIH.

ra dopMyna nonysera A. B. BnarorparoBbiM nO SAHHBIM HCCNIEROBAHNH
noxneh 8 Jlenunrpase 3a 10-mMuHYTHBIH HHTEPBAN BPEMEHH HA MIOLWIALIX CTOKA
40-200 kMm% B AHrnuu ko3hHLUEHT HEPABKOMEPHOCTH 1) OTIPEAERSIOT B
(yHKLHH OT nnouiany BoA0c60Pa H NPOLCIKUTENLHOCTY AUBHA MO Tpadukam
(puc. 2.14). 1} MOXET MEHATBLEA B 3ABHCHMOCTH OT KAUMATUMECKUX YCAOBHH,
Ce30Ha roaa 1 pesibeda MECTHOCTH.

Casa3b MeXAy MAKCHMa/bHbIM KONMYECTBOM OCAAKOB B TOUKE B OCpef-
HEHHbIM NO fUlolanH ANA Nox el 6-4acoBOH RPOROKMTEILHOCTH ANA
nnrowageii Gonee 2500 kM’ paccmarpusaercs 8 [3]. Koadupnuuent penyxuuu
15-MMHYTHBIX CYMM OCaZIKOB 00 MIOWEAAM CO CPEAHHM panuycom 8 kM
(cpeauuii paguyc nuowany 100 kM? cocTagaseT okono 6 KM) RPUMEPHO paBeH
n=0,3, npu paanycax 15 xm 1 Honee vy =0,2 ¥ MeHee.

3nayeHHs 1) ANS MHTepBana BpeMeHu 15 mMuH cocTasnsoT Gogee 1/3
3HAMEHUA N L14 HHTEPBA.Ta BPEMEHM, PABHONO ANUTENbHOCTH 0.7, [losTops-
€MOCTb Z0%IEH, I0IHOCTHIO NoKpLIBaIOWMX nowaib 100 kv, 19 Bannas
cocrasaset 60 %
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Puc 2.14 KoddpuumeHT peayKuny o IIoaid q — OTHOLIEHHE
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AMBHA (pa3pes NHBHA nonepek sogocbopa); 6 — koIhPHLUMEHT HepaBHOMEPHOCTH

BBINANeHHS OCALOKOR MG MJIOLAIH
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2.7. Pacnpenenenne G£a1K6B BO BpeMeHH

Jlannbie 06 0CaAKaX XAPAKTEPUIYIOTCS TPEWS NEPEMEHHBIMM® KOIH-
yecTBOM (C0EM) UM cpeaHedl HHTEHCHBHOCTLIO, NPOIOKUTENBHOCTHIO K
yacToToll YacTtora Kakoro-1uGo NokA% OOLIMHO BbIpAXAETCA uepes ero
NEPUOR NOBTOPAEMOCTH HJtH Hepe3 HHTEPBAl BpeMEHH, B TEHEHHE KOTOPOro
onpesieIeHHOE 3HAYECHHE HHTEHCHBHOCTH OyaeT paBHO MM XoTd Gbl pas
APEBbILLUATL PACCMATPHBAEMOE.

CpeaHss HHTEHCUBHOCTD 20MAS {KaK BeICOTA CNOA OCAAKOB, A€NEHHas
Ha €ro MPOAOKHTEIbHOCTE) BPAZ JIH MOXET C1YXKHTb PacucTHOH Xapaxre-
PHCTMKOMH ANA CHCTEM BOOOTBEREHHS, HOO HHTEHCHBHOCTD JOX A 32 KOPOTKME
HHTEPBA.1bl BPEMEHH QUEHb N3MeHyuBa. [ToCKoAbLKY AOCTATOUHBIX N3MepeHHH
MHTCHCHBHOCTEH, Kak Npasino, He RPOH3BOAHIIOCH, TPHXOAMTCA MONL3OBATLCA
06001ueHHbIMY JaHHBLIMA (NpHA. 4) no OonbLIOMY KOAHYeCTBY 3amucel Ha
meTeocTanunax. bopo no noroge CLIA Ha oCHOBaHMM HaHHBIX 0CalKOB
KOpOTKOH IPOJCRKUTEABHOCTH YKa3bIBAET, YTO COOTHOUIEHHE MEXIY CJIOEM
Ao AeH NPOROMKHTENBHOCTHIO { {MMH) H C/I08M QCRAKOR TIPOACIKHTENb-
HocTbIo 60 MuH (1) TOrO Xe neprona NoBTopseMOCTH obnaaaeTt onpene-
JIEHHbIM NOCTOAHCTBOM. TaK, OTHOIIEHHE KOIMHYeCcTBa ocagkos 3a 5, 10, [5,
30 MHH K KONHYECTBY GCaaKoB 3a | 4 COCTaBAAET COOTBETCTBEHHO: 0,29; 0,45;
0,59 u 0,79. IT4 coOTHOLIEHUS MANO U3MeHMoTCs Ha TeppuTopun CILA, n
HX 3HaYEHHSA HE 3aBUCHT OT Neprozos nosTopseMocty. Cpeanss oubka npn
3ToM cocTasiseT 5-8 %. Paiiun npeanoxun cootHoweHna H,/H,, , noityuex-
Hble and CHIA, npumeHaTs Ans koHTHHEHTOR HOXHOH ADpHKY 1 ABCTpaIHH.

Ecnu 3aBUCHMOCTb HHTEHCHBHOCTH OT RPOACDKHTENLHOCTH OMUCATH
WHPOKO MPHMEHAEMbIM 3MITHPUYECKUM ypaBHeHHeM (2.15) W cpeaHiolo
HHTEHCHBHOCTL CYMTATL g = f /1, TO COOTHOLIEHHE MEXIY CI0AMH 0CafkOB

H,[H, voxet ObiTb npecTaBieHo B BUAE

S=H,[Hy, =(t/60)".

Takum 06pa3zoM, COOTHOLICHHE § /IIA 3aHaHHOTO 3HAYEHUA [ 3aBUCHT
TOILKO OT IOKa3aTeAs CTeNeHU #, KOTOphH B OOMLILMHCTBE Clly4Yaes U3MEHA-
etcA ot 0,5 10 0,67

JlaHHbie, npuseneHHble B Tabn. 2.9, roBopaT ¢ BOIMOXHOCTH HCMONL30-
BaHHA }/l(a'iaHHOlO COOTHOIUESHNS U 1A POCCI’!H.
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Tabauya 2 9
CpaBHeHHe MeXAY COOTHOUIEHHAMM
“eaoit-npogonknTeabHocTs” ana CIUA, Poceuu M ABcTpainn

CtpaHa Suny | 15 mue | 30 mue 2y

CLIA 0,32 0,61 0,83 1,31
0,26 0,53 0,75 1,17
Poccus 0,37 0,61 0,87 140
0,26 0,49 0,71 1,20

ABeTpanua 0,30 0,57 0,78 1,24

ﬂpuueqauue B usucnurene — BECPXHEC 3IHAYEHKE, B IHAMEHATENE - HHMKHCE

Jocrarouno ofcToarenbble HCCACAOBAHHS XapaKkTepa BbINaJeHHA
nuBHel Gbian nposedeHs! ¢ 1935 mo 1966 r. B Mnnnnolickom yHHBEPCHTETE
Xoddom PesynsTaThl ITUX HCCACROBAHMIE NPEACTABNEHBI B BAAE KPHBBIX
BEpPOATHOCTEH HapacTaHHA OTHOCHTENILHOI'O KOAMYECTBA €108 OCafKOB OT
OTHOCHTEABLHOMO BPEMEHH NPOACIDKUTENLHOCTH A0KAA (pHc. 2.15). Bee nusiu
pasnesieHsl Ha HeTbIpe THIA B 338BUCHUMOCTH OT TOTO, B Kakodf nepHoA ero
NpONOMKHTENBHOCTH OH BbINAN CHilbHee Beero. B mepitoa | yetBepti Hanbo:1b-
wWHit ¢1oH 0cankoB AatOT HacTo nopTopstolrect 30 Yo-Hble 10K AH KOPOTKOH
nponomkuTenbHocTd (MeHee 12 ), oxon ¢ HauboabuiuM cA0EM 0CaIKOB
o I yeTepTn cocTaBnsioT 36 %. A Haubonee npofomkuTenbHbiE (0T 12 A0
24 4y 1 Gonee) NOKAM UMetOT CHAbHbIe NHUBHY B Il yeTBepTH (19 %) Hau B
1V (15 %).

O1H rpaduKi HOKA3bIBAIOT, UTO, HECMOTPA HA MHOTOYHCIEHHBIE (PAKTO-
pbl, BIHSIOWHE Ha H3MEHYHBOCTh XOJa BLIMAJEHHA A0XKAA, HabmoaaeTcs
of111as TeH1eHLHA BepOSTHOTO PacnpeAenehys OCANKOB o BpemeHu. Tak, nna
JOXKAA mepBoro THna (cm. puc 2.15, @) #a puc. 2.16 nokasalsl rHCTOrpaviMbl
ans nusHedt 10, 50, 90 %-Hoii BeposTHOCTH, Hanpumep, rucTorpaMma ;THBHA
50 %-Hoil BeposTHOCTH (cM. puc. 2.16, §) nokaskiBaet, uyto B 50 % BCex
JIOXJeH NepBoro THNa 3a nepsbli 10 %-Hbllt MEPHON PORCIKUTETLHOCTH
shinajgaer 18 % ocanxos nau Gonee, 86 % ocajikoB niu Gonee BuiMajaer 3a
nepHoa Nepsoii NONOBHHBI MPOJOMKHTERBHOCTYH AOKAA B cpefHev cavpiit
CUNbHBIH ROKAL HabMonaeTces Bo BTopoM 10 %-Hom neprHoae ero Mpojloxy-
TENILHOCTH.
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Puc 2 16 I'mcrorpamma ans nussxeit | tuna- 10%-noii (g),
50%-Hoit (6) n 90%-1o0# (&) BEPOATHOCTH

ncrorpamma aoxas 10%-Hoit BepoATHOCTH MOKA3LIBAET, YTO CaMblii
MHTEHCHUBHBIA NnepuoA ero BoinianeHua 6yaeT B Hadane AMBHA, MHOIAa 1aras
6o:aee 50 % ocaaxor B neprom 10 %-1ov nepuosie. ['uctorpamma 10 %-Hoii
BEpPOATHOCTH HILIIOCTPHPYET Bolice paBHOMEPHOE PACIIPCAEEHHE OCAKOB I10
BPCMEHH, KOTOPOE C.1y4ae Ics ro.1bko 8 10 %o qoncaci nepsoro tuna € yueTom
NPOUEHTOB [IOBTOPLHHA HCILIPCX 1HIICR AGKICH 1FOCTPoeH 0606INCHHbII
rpatuk xo:1a BpiiascHus (ox;ici sepostaoctsio 10 90 % (pue 2 17),
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Puc 2.17. ObobiueHnbtit rpaduk xona suinasenus aoxaei
Pa3lIH1HON BEPOATHOCTH

Ha ocuoge usyuenua B F'TH n JIHHK AKX xopa Buinagenns noxaeit (¢
KOMMYECTBOM 0CaIKOB 5 MM M Oonee) no pany nyHkTos Ykpaunbl (Kues,
[Montaea), LlenTpannHoii uepHosemuoit obnactn ETP (I'padckas, Kypek,
Poctos-Ha-JloHy, Bonoso n Tambos) u B Cankr-TleTepbypre npeacrasnserca
803MOKHbIM NPH M3IBECTHOMR CXeMATH3ALMH IIPHHATD U MATeMaTHUeCcKH OfHcaTh
NATb THITOB X0/ UX BoinaneHus (puc 2.18).

Mpu uccareaoBakuy 06LIAK MPOAOMKHTENLHOCTb KANIOTO A0KAA pasOH-
panack Ha 10 paBHbIX MHTepBanos {(COOTBETCTRYOWMNX 10 Yo-#ol oOwedi
1IPOAOMKHTEABHOCTH OKAA), X AAS KRKAOTO HHTEPBATA ONpeaenssioch
KOJIMYECTBO BbINABLINX OCAAKOB B [IPOLIEHTAX OT 00LLEr0 KOMHYECTBA OCAZKOR
3a BECb NEPHOML. Mo nonoxennio nepuoaa MAKCUMaNbHOKR HHTEHCUBHOCTH K
rnepsoMy THNY OTHECEH b AOXKIU C MAKCHMYMOM HHTEHCHBHOCTH B HAYa, 1€ HNH
B NepBOi TpeTu neproaa BoinageHns Oiin coctaanaioT 37 % oT uuc:ia Beex
Aox.1ei
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Puc. 2.18. T147k THIIOB XOA3 BRINAZEHUA AOKACH M BEPOSTHOCTH
HX MOBTOPEHHA @ — HHTEHCHBHOCTL JOKAR MaKCHManbHas B Hauane
MK B NEPBOF TPETH NEPHOAE N0 BLINAACHHA; 6 — KHTCHCHBHOCTH
NOCTOAHHAS (paBHOMepHAd), 6 — HHTEHCHBHOCTL MaKCHMAIbHAN
B KOHUE, ¢ - HHTEHCHBHOCTE MakCHMarnbHad B CEPERHHE LIEPHONA;
O — KHTEHCHBHOCTD MAKCHMANLHAA B Havane W KOHUE AOXKAA

C pocrarouHoli ans NPaKTUYECKHX PacuyeToB TOUHOCTHIO HIMCHEHHE
HHTEHCHBHOCTH B NpoLiecce BbINMAACHUS A0KIA | THRIa MOXKHO BBIPA3UTL B
BHAE .

q/q, =4-4yTy’ (2 55)

Jloxau 1 THNa ¢ paBHOMEPHOH HHTEHCHBHOCTLIO!

8



4=9, (2.56)
cocrapagior 11%.
K llf rumy oTHECEHBl AOKAH ¢ MAKCUMYMOM UHTCHCHBHOCTH B KOHLE
aoxas (13 %):

q/9., =24T. (257

Hns 1V Tuna aokpel ¢ MaKCHMYMOM MHTEHCHBHOCTH B CEPE/IMHE BCETO
nepuoia npogoaxkuTensHacTh (28 %)
npH 1/T<0,5 q/q., =44T, (2.58)
npH 1,024T 205 g/q., =4(1-4/T). (2.59)

Jna 'V tina goxkneit ¢ MAKCHMYMOM KHTEHCHBHOCTH B Havane W B KOHLIE
noxan (11 %) nmeem:
npH T <05 q/9.,=2-4T, (2.60)
npH 1,02¢4/T 20,5 q/q, =41/T-2. (2.61)

3a¢ch ¢ — MHTCHCHBHOCTL JOKAS B MOMEHT BpeMeHH t; T — obuas
NPOACKHTENSHOCTE AOXKIA, MUH; 4., — CPEAHAS UKTCHCHBHOCTb A0KAA 32
BECb NEPHOA €T0 BLINAAEHHA, N/(c ra), paBHas

4, =166, 7H/T, (2.62)
rie H —~ KONMYECTBO BbINABIUKX OCALKOB 32 BECh JOX b, MM,

Pacxonsi cToka ¢ Hastana A0S KO BpEMEHU KOHHEHTPAUMH cToka £, C
obuleit nnowaau sotocbopa F, MoryT ObiTh HalneHbl u3 ypaBHeHus (2.3).
JIns MOMEHTOB BpeMeHH ¢ > ¢, , KOT/a NEPBbLie MOPLUH A0KAS YCIEBaIOT CTE L
€O BCEX TOUEK NOIAAH, pacxol MoXeT BbiTh oNyueH o hopMyne

H
o= qu fdt (2.63)
tot,
TloacTasnas pelpaxenna And g (2.55)--(2.61)B(2.8) u (2 63), nonyvaem
onHcanve ruporpados CTOKA Ui YKa3aHHBIX 5 THIIOB J0%IEH B COOTBET-
CTBY!OLUME MAKCHMAabHble PACXO/bl {KOIPHHUMEHT CTOKA NpUHUMaeTes

87



NOCTOAHHBIM, MPH COOTHOILEHHUH PACXOI0B OH COKPALILAETCH, MOITOMY IIpH
atanuse ruapol padboB £ro He y4uTbIBacM )
Haga noxna [ THNa uMeeMm;

npu 1 <t, Ofdg F. =1/t ~(/T)'* 3T/41,; (2.64)
npa =t Qmax/4qcp‘pc =1- %(rx /T)I ‘s (2.643)

(-1,

43
npu 1>, Q/4g,F, =1-{T)’ 3T/4, +(T) 3T/4t,5 (2 65)
npH (=T Q, J4q F, =1-3T/at +(1-1,/T)' *-3T/4,.  (2.66)

[To MeToAy NpeRentHbIX HHTEHCHBHOCTEH PH YCIOBHH PABHOMEPHOIO
HapacTaHWs NJOWATH cToka f = F, /t, MakcHManbHbi pacxoa ¢ naotwanu

croka F, pasen
Ouas = AF, 1] = H F. A [t (2.67)

rae Hwr — CYTOYHbI Cnoi 0caakoB cOOTBETCTRYIOILEH ofecnedeHnHoCcTH,
A = A/H,:),r .
Ecnu cuuTaTth, 4TO B paccMaTpHBaEMOM JOXKE BLINAAAET CYTOHH bIH C/IOH

0Ca/NKOB, TO, MPUPABHKUBAA BbipaxeHHs (2.64a) u (2.67), ¢ y4uetom (2.62)
nIoNy4aeM BLIPOKEHHS ANA OpeacneH s MaKCHMAIbHOH POJOMKHTENBHOCTH

JaHHoro Roxas 7,

T, 4/t =166,7[4 3@, /1)’ ]. (2.68)

Hanpuwmep, ais ycaosuit Cankr-[Terepbypra npu p>0,7 rogan = 0,69 u
A =233 umeem ans ¢ /T = 0,5,0,2u 0,1 7, =579; 217 n 74,5 mun,

Bpems BbInaaeHus CyTOUHOTO €105 Joxkasd I, ¢ H3MEHEHUEM ero
MHTEHCUBHOCTH MO 3aBHCUMOCTH (2.15) OyneT HOCTOAHHBIM®

T, =(166,7/4 )" " (2.69)
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Mpu n=069 u A, =233 umeem T =571 Mun Tlpu 3r0v Bpews
KOHLUEHTPaLMH CTOKA A0KHO Y10BIETBOPATL paacHeTsy (2 70) v cocTasaseT
/T, =05

e T LT ) 1 T/ R VA =
~ (T )" (2.70)

Jast noxas 11 tuna ruaporpady BlpaxaeTcs 3aBHCHMOCTAMM:

npu 1 <1, Ofqt: =1/t @7
npu {2t Ounax 9 Fe =10, (2.72)

MakcuMajibHas fpoaCIKHTENLHOCTE Z0KAR T,, IPK KOTOPOM BbiNafaeT
CYTOMHbIH CI0W OcafikoB, GyneT

T, =166,71; /4, (2.73)

HOna 4, =23,3 u n=0,69 u3(2.73)umeem npu ¢, =15,20; 30,40;60u
90 mun T, = 46; 56; 75; 91; 120 n 160 Mun.

J[na il Tuna noxkaa:
nph 1 <1, 0fa, F.=1*[Tt,, (2 74)
NpU 1> 1, 0/aoF, = 24/T ~1,/T, (2.75)
pH (=T O [a,F. =2-1JT. (2.76)

B faHHOM Cliy4ae MakCHMAaNbHbIH Pacxon B KOHUE A0 A

AT =1667(2-1,/T;) ] @77

PeayasTarel pacueta no dopmyne (2.77) npy n=0,69 n A4, =233
caeayowmue: T, =452; 106 w 27 muiinpw ¢, /T, =0,5,0,2 0 0,1
Jus IV Thna poxas:

npu 1<, <T/2 QJ2q,F =0T 4, (2 78)
npue <r<T/2 Q24 F. =24/T -1JT . 279)
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npu T2e>T/2  Qf2agF, =2 +’;—(4r/r—3)~ 24T, (2 80)

MaxcHMvabHbli pacxol HacryrnaeTt B CE€peIHHE NePpHOoAa BbINAJCHUS
JOXAA

Qma\/zchp Fc =1—1K/T4 (2 8')
MakcumansHas NPOAOKUTEIBHOCTE JOXIA COOTBETCTRYET PABEHCTBY
AT, =3334(1-1,/T,) 1} (2.82)

Has n=0,69 v A4 =233 umeem' T, =122; 72.8 u 22,5 mun npu
1./T,=0502u0,1.
Jas V Tina noxnas:

npu t<t, <T/2 0/2q,F. =(1-¢/T)f1, (2.83)
npu 1, <t <T/2 Qf2q, F, =1-2/T +1,JT, (2.84)
npr T>t>T/2 029, F, =24/T —(4¢/T - 3)t, /T - 1. (2.85)

B gawHom Tvne rugporpad MMeeT nBa ONMHAKOBBIX MakCHMyMma — B
nepHoA BpeMeHu =/ Wt =T.

O /2460 F. =11, /T5. (2.86)

Makcnvansiag NpofioMKHTENLHOCTD 0% As BIPAXKAETCA 3ABUCHMOCThIO
(2.82).Tipu ¢, /T = 0,5 pacxox Bo BTOpoit oNoBHHE ROXKAA OYAET OCTaBaTLCA

MOCTOAHHO MakcHMabHbIM. Ha pyc. 2.19 npencrasiesbl runporpadu cToka
B OTHOCHTC/IbHLIX KOOPHHATAX 1A PacCMOTPeHHBIX MATH THIIOB 0KAEH ¢

pasnAuHBIMH COOTHOWEHHAMK { /T . Kaxnpli ¥3 BBIABAEHHLIX THNOB

BKIIOYAET dAeMeHTbl a0kAel Apyrux Tunos caMmoll paihooGpazHoi
[IPONODKHTE.IBHOCTH ¥ HHTEHCHBHOCTH 3a pacHeTHbIH NpuMev A0XAab,
BK.THOYAIO LKA BCE XapakTepHbie 0COOCHHOCTH Ka 4010 K3 NATH THNOB Aok aeH
B COOTRETCTBHM € BEPOATHOCTLIO UX [IOBTOpeHHA B TakoM cayyae Tunosoi
FUAPO! pafh CTOKA MOKHO OlIMCATH CPCAHEB3BEIIEHHBIMH 3HAYCHUSIMH
1uaporpadoB. NOAVUCHHBIMY [I18 KaX/A010 H3 MATH THIIOB AOXK/IEH,
npeacTaieHHblx Ha puc 2 19
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npu 1 <1, < T/2Qfq F. = 181tft, —111t/7) T/, v 0.4703 Ir, (2 87)
FIR ]
o 1, 51577200, - 18- LY Tt Y T
~0,941/T - 0471, T, (2.88)

43
npuT/2<t<T Qfq,F. =249 -111{/T) LT/ #10 l(i;‘}

~0.42¢/T = 1151, /T + 1,36%-1/?‘. (2.89)

. T/I.. -

Tlpu ¢ =t,_ n3 ypaBuenus (2 87) nonyuaem MakcHMassHbIA pacxost
Orra [9pF =181 =111(t, /T) ¥ +0,471, /T (2.90)

Ipu £ =T/2 w3(2.88) noayuaem pacxon 8 MOMEHT BpemeHu T/2, anpy
t =T 13(2.89)— pacxod B MOMEHT NpeKpalLeHYA BLITAACHUS NOKUA.

Ha puc. 2.20 npuseseH THnoBo#t ruaporpad, NocTpoeHHsH no popmynam
(2.87)—(2.90) npH 3HaHEHHAX tk/T =0,5; 0.4 u 0,2. Ucxoaa v3 ycaosns, 4To

B NaHHOM O € BLINALAET CYTO4HbHH crofi ocazkos M, cootBeTeTRYIOMEH
obecneyeHHOCTH, H MAKCHMAaAbHbIHA pacxoil. BbipaxeHHbli no {(2.90), naxonurcs
No Npefe;IbHON HHTEHCHBHOCTH 1oxkAaa (2.15), nonyuaem Bbipakenue A
MAKCHMATLHOU POAOIMKHTENEHOCTH BLITIAASHUA TOKAA:

TI‘!!I;:AN = 166’?(In/rmax )" ' [1’8] - l’l 1(’!\’/];\13}( )l ' + 0’47 IK /Tmax]' (2 9])

fpn p>07rona, n=0,69 ¥ A =233 no dpopmyne (2.91) ans

t. /T =0,5; 0,2 n 0,1 noayyacw coorsercraetno 7, =236; 80 v 36 mun.

max

[nowaae ruaporpada croka, YMHOXKEHHas Ha KOYPPULKEHT CYTOUHOTO CTOKA
Wy, aeT 06beM Beell cTexatollieli 3a BpeMs BbllIageHUs] 0K BOAL ITOT
0BbeM NPy BbINIAACHUH CY FOYHOTO CJ10S1 OCA/IKOR 33 BPEMS pacHeTHOTO 10K 1A

NPOIOMKKATEILHOCTbIO T, COOTBETCTBYIONLEH obecrneueHHOCTH pasew
W, =10H, Fy

orec
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Inaea 3. CTOK TAJIBIX BOJ
3.1. O6pazosaHHe TAILIX BORK

Crok Ta. 10 BOALI 3aBEPLUACT NPOLECE, HAYMHAIOLWLMICS NTOCe BbINaneHus
CHET4 Ha 3eMHYIO MOBEPXHOCTs CHerorasnue o0bl4HO HAUMHAETCA BECHOMH.
Onpenensiolylo pois B 3TOM IPOLECCE WUIPalOT METEOPOIOrHYecKue
taxropsi [lepuo;1 cHeroTasHUA MOKET 3AHUMATDL OT HECKOJIBKUX 4aCcoB U CYTOK
A0 HeCKONbKNX MecAles. B cBexepbinasiieM cHere 0THOWEHHE 00bEMa BOALI,
3aKAH0UEHHOR B CHEXHOM NOKPOBE, K 06beMy cHera coctasnseT okono 10 %.
[TnoTHOCTL CHera u3menseTes o1 0,5; 0,07 5o 0,14 r/cm’. C TeueHuem BpeMesH
CHET OCe/aeT, CXKKMAETCHA, U €r0 IHNOTHOCTD YseninunBaeTcs 1o 50 % v Gooee
Temnepatypa B rnyGuHe CHEXHOIO NOKPOBA 3HAYHUTENLHO HUKE TOUYKH
3amep3aHus. [1py NONOKHTENbHBIX TEMITEPATYpax BO3AYXA NPOUCKOAHT TasHHe
CHera Ha NOBCPXHOCTH CHexHOro noxposa. [lepeble mopuky Tansix son
MPOCA4KBAIOTCSA B TOMLLLY CHEXHOTO IIOKPOBA HA HeBOoIbLUYIO MYGHHY H cHOBA
3aMep3al0T TaM NpU CONPUKOCHOBEHHHK C XONO01HBIM CHeroM. B xoxe
NOBTOPHOIO 3aMep3aHUs BhiICBODOK AAETCH CKPLITAR TENJIOTA [IABJIEHKS, YTO
MOBBILAET TEMTIEPATYPY CHEXHOrO Mokposa. Ten:io npoHukaeT BrayOb
CHEXXHOTO NIOKPOBA U3 BO3AYXa M noussl. TIpH ANHTENbLHOM NOTENNIEHKH BCA

CHEXHAs TONILA NIPOrpEeBAETCA M, HAKOHEw, AocTHracT Temneparyph 0°C.
Tanas rona cTekaeT Hepes CIEKABIUMICA CHer, M IEPBbIC ee NOPLKH YIePXKH-
BAlOTCA HA CHEXHBIX KPUCTANIAX B BUAE KaNUAISPHOH U IICHOYHON BOALL.
J10 3TOr0 MOMEHTA MAOTHOCTL CHEra Bo3pacTaet. [1pyu npeBbliledH BOAOYAED-
wypatowed crnocobHOCTH CHEra Taslas BOZA HAUMHAET [POCAYHUBATLCS HO
FpyHTa, WU BOJA CTEKAET MO [TOBEPXHOCTH 0YBEL.

Ecnu WHTEHCHBHOCTS TagHHA CHETA NPEBLILIAET HHHUILTPALMOHHYIO
cnocobHOCTy NoYBki, To W3OBITOUHAS Boda U3 obpa3osaBuUICTOCH CNO%,
HACBILLICHHOTO B80/10H, CTeKaeT no NosepxHocTy Ecnu Tennas noroga we cmens-
eTCH [0X0:I0ZaHHEM, (1IPOLIECC TAAHHS MOMIEPHKHBAE ICH O MONHOTO HEYE3HO-
BEHHA CHEXXHOTO 110KpoBa. KayecTso CHer'a CBA3AHO C CofepKaHueM bAa B
CJIOC CHera, T¢ OTHOLIEHHEM MacChl /b, HAX0AAUIETOCH B CHere, Kk obuiei
macce cHera. DTo otHoiuetine o6bluHo Gunzko x 0,95, oaHako, B nepuob
BBICTPOro TagkKa OHO voxKeT Nanars 10 0,7. Cpeanss AI0THOCTL CHEXHOTY
ITOKPOBa B 3UMHHE Mecauski cocTasaseT 0,2 r/cv?, a recHoll — a0 0,3 r/em?

Cuer niaoxol poBOAHKK Tem1a TeNnonpoBoIHOCTh CBEXKEBbIIABLIRT O
cera B [0 pa3 6o.1b1€ TENTONPOROAHOCTH BO3YXa, HO B 100 pa3 Menwure
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TCNI0NPOBOAHOCTH 1104BbI [10ITOMY CHEXHBIH 11OKPOB IPECAOXPAHSET 104BY
oT 1.1vbokoro 1pomepsanns. Temneparypa 110BCPXHOCTH [104YBbL. HOKPITO!

CHEXHBIM 110KkpoBOM, HA 15-20°C BbiLle TeMIIEPATYphl TOBEPXHOCTH CHera
ITPH CHIBHBIX MOPO3aX,

Cpeanvec 3HayeHHe a.50e10 B RepHOA TagHus cHera obblYHO
mpuHuvaetcs 50 %. Awnbedo (6eansna) — BEIMUHHA, XapakTepH3yrollas
criocobROCTL MOBEPXHOCTH KaKoro-I1UbGo Tera orpaxarh (pacceuBarh)
najaroLliee Ha Hee W3yueHHe.

Haubo:ce ob6ocHoBaHHBIM MCTOZ0M pacueTa HHTCHCHBHOCIH TASHHUA
cHel &, YYUTBIBAIOLHY COCTABAMOLLME TCILIOBOTO HasaHca CHeXHOTO TOKPOBA,
asigercs MeToA [ 1. T1. Ky3sMmutia. B npubiinKeHHbIX pacueTax HClloIb3yIoTCA
amnpuueckue hopmynst Tak, no gopvyne E. T, [Tonosa MoxHO paccuuTars
MHTEHCHBHOCTh TASHUA CHEra, KaK 3a CYTKH, TaK M Pa3acilbHO 3a JAHCBHBIE H
HOUHBIE Yach! B 3aBUCUMOCTH OT cpenell, MakcHMaiabHOH 1 MUHHMaTLHOH
TeMIepaTypbl BO3/1yxa U ckopocTd BeTpa. Hanbonaee mpocThiM d, KOHEYHO,
Npub.1KEeHHBM METOA0M pacueTa HHTEHCHBHOCTY TaAHU S (MM/CYT) SBASETCS
METOA TCMITEpaTypPHbIX Kod(hHLINEHTOB.

a=kY 1, (3.1)

re k. — k03 puLMeHT, 3aBUCSILIMIT OT KOMMIekca GusHKko-reorpaputecknx
YCJ10BHi, ONPCASTSIOUMX TENIOBOH GanaHC TOIUM CHEra B MEPHOX TasHU;

le — CyMMa MOJIONUTETbHBIX CPEAHECYTOYHBIX 3HAYEHUH TemIepaTypbl

BO3AYXa Ha BbicoTe =2 M.

Kos>dduumeHT k, BuipaxaeT coi Taaoii Bogst B MM Ha | °C no;oxu-
TeNLHO# CpeaHeit CyTouHOM TeMNepaTyphl BO3ayXa i Ha3biBaeTcs koahduuu-
eHTOM cTauBalKa. Ero sanadenuss MeHAIOTCA M0 10Aav M palioHAM, 3aBHCAT OT
METEOPO0I MUCCKHX YCIOBHH leproda Taslnsa cHerd, XapakTepa BECHbI ¥
noactunarowei nosepxHocTy. o Jautbiv Kyshmiuiia, B IpyXHbie RCCHbI

k, =6 vm/°C, aB3arsxusic k, > 2,5 mm/°C
MakcuvanbHble PACXO/Ikl BECCHHHX TATbIX BOJ RLI3hIBAIOTCS CICIYH)-
{HLUMK OCHOBHbLIMHW (aKTOPAMH® YHEPryeH CONHCYHON paanailni, CONpHKo-
CHOBEHWEM CHEra ¢ MOCTYUAWUM HIBHE 1elll1bIM BO3TYXOM; MHUUKHMH
a1vochepHbiMu ocaakavy {aoxiciem). Becenree cHerOTaAnne obbIdHO
04



[[POTEKAET HEPABHOMEPHO, HEPEIKO NPEPLIBASCH O KV-LBY VSl MOPO3HbBIMH
AHSMH. B KaXI0M OTIENBHOM Cl1yyae Xo.1 BECEHHEI O CHET OTAsHUS B U3REC THOH
¢TENeHH XapaKTepH3yeTCs X0:0M H3MEHEHNS TEVINEPATYPLI BOAYXA 32 NEPUO:
cieroTannua. CpeHss WH1CHCHBHOCTb CHETOTASHNSA, BHIpaXKCHIAs

KONU4ECTBOM Tanol BoAB { 2/(c 1a)), MOXET ObiTh No:yveHa no Gopwmy:ie
Gen = 116p [T, (3.2)

e hc — BbICOTa CHEXHOTO TOKPOBA K Ha4aJly CHETOTasiHHA, CM, p. — I110T-

HOCTb CHeTa (AN BeCHbI MOXHO cuuTath p. = 0,3 r/iem’); T, — npoaoaxu-
TENBHOCTL CHETOTasHUS, CYT.
Benuuubt b, u T, — cpennue 32 ZONTONETHHIA NEPUON 1O ARHHBIV

meteocTaHumi. Uz-1a HECpaBHOMEPHOCTH CHEI OTAAHYA NO OTAC/BHLIM AHAM,
a TakKXe yacaM CYTOK MOXHO YVYHTBLIBaTb HE BCIO IIPOACKHTENBHOCTL

CHEroTanKHA 'I; 3a CYTKH, a N#llIb 3a THEBHLIE YaChl HHTEHCHRHOTO TAAHNA,

MaxkcHmaneHbli pacxoa TansiX 8o NPU CTOKE € OTHOCUTEILHO HeboabwinX
GaccellHOB BOIHUKAET NPH MAKCHMAIBHON UHTEHCUBHOCTH CHETOTasIHUA.

DHeprya coNHeYHONH paaHaUMy B IEPUOX BECEHHETO CHEroTaasH s MpH
sciom Hebe ans Beex mmpot Poccuu 8 cpeanem pasHa | kan (4,187 Tx) na
1 emZ/Mud, CllenoBarensHO, Bbi3biBAEMAA 10 MHTCHCHBHOCTD CHEl oTasdHus (B
CJIOE TA10 BOABI) COCTARNRET

g, =1,0-10-60/80 = 7,5 vm/u.

Konnuectso Ttensa (xan cm’/u), MOAyuaeMOe CHENOM OT HArpeToro
BO3,(yXa, MOXHO OUEHUTH N0 (hopMyne

P =0,0077 Ju, +0.3(t, —1.),

TEE u, — CKOpoCTb BeTpa, M/c; T — abcoatoTHan Temnepatypa Bo3uyxa;

(t, —t.) — pasnocTs TeMneparyp BO3lyxa ¥ cHera

PacueTnl no 370l dopmyne ipu u, =3 -5 w/cu t, =10 -12°C noxasui-
BalOT, YTO MAKCHMManbHaA WHTEHCHBHOCTL CHEFOTAAHWS MOWKCT NOCTHIaTh
4-7 mv/u BuicoTa cnos Boabi (MM), noayuaroulefica oT 1asanuus cHera B

95



PE3YNLTATE BbLINAICHWA JIOXKLA, MOXKET ObITh NOJYYEHA MO PopMy:ie

B, =t
T8 80 P,

rae h, — ol HOXASA, MM, {, — TEMNCPATYpa JOKAS; P, — NAOTHOCTh CHera
(0.3 r/icm?).
fpu 1, = 5°C n h, =15mm BeanunKa ¢, NORyuaeTcs pasHo# 3,75 vm.

Taknm o6pazom, cpeiuil MAKCHMYM HHTCHCHBHOCTH CHEMQTasHHA HAXOAKTCS
B npepenax 6-12 mm/u, yto OIN3KO K IKCREPHUMEHTANbHLIM AAHHLIM (B
Bopouexckoii obaacth ~ 9,67 mm/u; nog Mocksoii — 3 Mm/u, Ra Bannae -
6 Mm/y).

3.2. Pacxoa v o0beM cTOKA TAALIX BOAy

{lpu BbibOpe cXeMbl OTBEASHUS W OUHCTKH NOBEPXHOCTHOTO CTOKa
HEOOXOANMO 3HATB €r0 KOJIHYECTBEHHbIE Y KaUECTBEHHDIE XAPAKTEPUCTHKH, A
CTOK TaJ1bIX BOA SIBAAETCH HE MEHEE BRKHOH COCTaBRsAIOMEH, HeM 20K ACBOT,
B o6ieM o6peme TOBEPXHOCTHOIO CTOKA.

CHeXHBI 1OKPOR SBASETCH HAKOMUTCNEM BJATH. 3armac Bojbl B HEM
OonpeJeNscTcs ToMuuHoi ¢aod Boaw {(MM), koTOpbtdl obpasoBaics Okl Ha
TOPU30HTAREHOH NOBCPXHOCTH B Pe3Y/ILTATC TASHHAR CHEXHOIO IOKPOBA NPH
OTCYTCTBMH CTOKA, NTpocaukBaHus ¥ ucnapeuus. Hanbonpuinx 3uavennif sanac
BOALI AOCTHTAET B KoHLe ce30Ha B xononHeili nepuoa roga (¢ okTabps no
anpenb, 0cobeHHO B [ICPUOA NPEN3UMbA -- OKTROPL H HOADPDL ) B 3aBUCUMOCTY
OT KJIMMaTHYCCKHX OCODEHHOCTEH BO3MOXHbI OTTENENH, KOTAa GCAAKH
BBIMAZAIOT B BUAE AOXCUS N MOKPOIO CHETa, a CHer OCEHAET K UHOIRA ONIHOC-

Toto cxoauT. Cpeauuit (k) u3 HauboABIIMX 32N2COB BOLLI 33 UMY MOXET

6biTh B38T no KaumarTudeckomy Cnpasounuky. Tak, B Caukr-Ilerepbypre
CpeAHEronoBOli CNOM aTMOCHEPHbBIX OCAIKOB 3a XOJMO/AHBLIN NEpHOA paBeH
239 mvi. Oanako BO BPeMs 3UMHUX OTTENeNcit 1 cMeWaHubIX 0CaaKoB choft
TanoTo cTOKa cocTanseT 166 MM. B koHLe ce30Ha cpeiHHi U3 Haubosbmnx
3an2COR BOAbi B CHEle K Hauafly BECEHHEro CHEIOTagHUH gocTvraeTt

hy =73 vm
Cpennero1osoii obneM W, (M’) Tal0ro CToKa B NEPHOT BECEHHETO
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cHeroTasuua Gyaer

W, =10k F-y, -k, (3.3)

rne ¥, - kodppULMEHT CTOKa TanbiX BOd, &, — koddpULMEHT, yuHThIBatOLLIMH

yacTUYHbIH BLIBO3 W YOOPKY CHera; F - rinotads sosocbopa, ra. Ity nnolaab
c:1eayer 6parb pasHo# BeeH nnowanm 6accelina HE3aBUCHMO OT ero KOH(HI Y-
palu# 1 Xapakrepa.

Jna npubniokenHbiX pacueToB cpeHid MHOTONETHH#R O TanbiX BOA C
BojocOophbIX GacceliHoB niowagsio F > 100k MoxeT ObiTs NpUEST No

kapte w3oauHuii (puc. 3.1) Jlaa mansix 6acceiiHos (F <100 KMl) BBOAATCS
nonpasouHble koIPhULHCHTHI: 1,1 — IPH XONMHKCTOM peabede ¥ MUHUCTBIX
noyeax; 0,9 — npu paBHHHHOM penbede 1 necuansix nousax; 0,5 — npu ocobo
GonbLinx noTepsix ctoka (COCHOBbIE AepeBbs HA neckax) PacuerHbiit cnoil
CYMMAapHOTO CTOKa pa3iu4HOl 00eCneueHHOCTH MOKHO BLIYHUCIUTE O
tdopmyne (1.7).

Kosdduumnent sapuaunn €, MOXKeT ObIT, NPUHAT NO KAPTE H3ONUHUIH
(puc. 3.2), npu sToM npu nnowany Gaccelina F = (0 - 50)kM* HeobXonHMO
BBOAMTD ko3(dmunent 1,25, a npu anowaan F =(51-100)km*— 1,2,

Koathpuuuert acummerpur ', BpHHAMAIOT: N1 PaBHUHHBIX BOAO-
c6opos— 2C, ; Ana BonocOOpOB Ha ceBepo-3anane, cerepo-ocToke Poccnu —

3C, ; Ana Bonoc6opoB B ropHoi MectrocTH Pocenu — (3 ~4)C,. 3nauenus
opanHat @ npuHumaiotes no GUHOMUHAALHON KpuBOiH obecneueHHOCTH
{npua. 3).

Cpeanuit pacxoa (n/c) U3 MAKCUMAIbHBIX CTOKOB IPH BECEHHEM
CHETOTASHHH C 3aCTPOEHHBIX TEPPHTOPHH lAowWanbe F (ra) moxer ObiTh
onpenencH fo gopmyne

=28 i, ,-F-k, v o, (3.4)

rae i, — MaxCcHVa.lbHas HHTEHCHBHOCTL CHEroTasHus cpeinedl obecne-
CH

YeHHOCTH, MM/ (puc 3 3}, y - kodhdHUMENT cToKA, @ - KOYDDHUIMENT,
YuM ThIBAOILMHA HEPABHOMEPHOCTE CHCIOTASNHKA ¥ 3aBHCALLYA OT MIOWAAH
daccefina

7 3ax 16% 97
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Puc 3.3. Cpeanne MakcHManbHbiE HHTEHCHBHOCTH CHETOTaAHKs,
mm/u (o TLIT, Ky3emumy)

Ha 3aCTPOEHHBIX TEPPUTOPHAX MAKCHMANIbHASt MHTEHCUBHOCThL CHEroTa-
AHUSA He MOXKET ObITh OTHECEHA KO BCel MIOUIAAN CTOKA; OMHCTKA KPbill OT
cHera, HaJIu4He 30aHuit, He NONYCKAKIIIUX NPOHUKHOBEHNS CONHEYHBIX NyUcH
Ha HCKOTOPYHO HacThb Inolaau, Oonce GuicTpoe TagHUE HA NPOE3Aax U TI.
JICN2eT HEBO3MOMXHLIM O/IHOBPEMEHHOE y4acTHE B HHTEHCHBHOM CHCIOTaAHHH
BCEH 1NOWAAN CTOKA TH yveHblllaioume obluni cTOK obcToATENbCTRA
KOMACHCHPYIOTCSA GOJIbLIEH WH rEHCHBHOCTBIO CHEIOTAsHMS HA 3aCTPOEHHLIX
TCPPHTOPUAN W3-3a 3HAYHT €IILHOIO COTEPHAHHS B CHETE a3P030Ief H B CRA3M
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¢ 6o:1b1UMM 1IpOTpeBaHiieM Bo3yxa Kodbduunent &, npubanxciio paseH
k =1- I')/F, 35

rac £, — niowajp, osKllaevas oT cHera (BKKOYas MIOUIAAL KPOBENb.
000pyAOBaKHbIX BHYTPEHHUMH BogOCTOKaMu). O6bIYHO NPUHHHMAIOT
k, ¢~05-08.

Jns Mansix BogocBopos ( F =1- 10kv*) pewnatowm GymeT e Bech 3anac
BOAbI B CHEre, KOTOPbIH NMOCTENENHO NOCTYNAET Ha BogocBop B TeueHue 3-
10 cyt, a onuH HanbonbIIKA M3 IHEBHBIX PacXOAOR B CEpeluHe Mepuoaa
CHerotasHHA. Eciii cunTaTh, 4TO HHTEHCHBHOE CHEMOTAAHUEC HAYHHAETCH B
10 4 yrpa # 3akaHuusaetcs B 8 u Beyepa, T.e. BeCb HHTEHCHBHLIH npouece
cTOKa npofonxkaercd okono 10 u, a vanbo1blIas MHHTEHCHBHOCTb CHETOTASHNA
HACTYNaeT B 2 4 JHA, TO UCXOAN W3 TPEYrojbHOro rugporpacda croka
nonyuactces caeaytowas GopMyna A MakcuMaibHoTo pacxona (a/c) Tanbix
BOR:

5,5
047, ¥ ky - F-h (3.6)

H

Drnes

rae 7, — Npoao/HKNTENLHOCTL CTEKAHKA BOILL OT reOMETPHHECKOTO LEHTpa
sofocbopa Jo pacueTHOTO cedeHus (4), T.e. BpeMA 3aMa3ablBAHHA NUKa
ruaporpata CToka NpoTus 2 4 JHA (BpEMENH HACTYN/IeHUS THKa CHErOTasHKA ).
[MpK 37OM NPUHUMAETCH, HTO KOHEL CTOKa BEYCPOM caBUIaeTCs Ha T

C10# croxa Tanbix Bof 3a 10 gHeBHbIX Yacos ¢ | km? (100 ra) c yuetom
ZOXAeH, NPOXOAAIHUX OBLIYHO IPH BECEHHEM CTOKE, .15 4eThIpeX paiioHoB
npueenen 8 Tabn 3.1.

B taba 3.1 npuusta cieaytoulas xknaccuukauma pailoHos sated
CTPaHbi B 33aBUCUMOCTH OT KNTMMATHYECKAX YCIOBUH:

1 — cepepHas rpasnua. Beankne Jlyku, Mockea, Hiwkunit Hosiopoa,
Kasaub, Exarepuntypr; Tiomenb, HoBocBupcek, iokhas wacte Balikasa, paiion
AA6aoosoro u CtanoBoro xpe6Tos, nobepexbe Oxorckoro Mops. Kamuarka,
IOMHAA FpaHKLA; KnkHag wacTh Ypala, Cannbl. Arrail. xpeber Xamap-abat.
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fatmya 31
Caolt Tagoro croka h, (viw) 3a 10 anesrulx 1acos co 100 ra

| BepostrocTs npegl;ﬁenux. %
Paiion J
! 2 3 16 ] 20 50
| i 55 5 44 37 | 3 25
2 44 41 36 30 25 20
3 33 30 26 22 19 15
4 42 37 30 25 | 16 7

2 — K cesepy oT palioHa | R0 yCTha p. MeseHs i flanee Ha BOCTOK,
npumepHo no CeseproMy nonspuomy kpyry Croaa otHocutes Cepepo-
3ananwas ETP;

3 ~ X ceBepy OT yCTh$ p. MeseHb u Aaltee K BOCTOKY, NPUMEPHO M0
Ceseprovy MONAPHOMY KPYTY;

4~ Canbckue v AcTpaxalcKue CTenu, iokHdas yacTs Cubup. B rpanny-

HbiX pafoHax WUpKHOI 10 20 kM NPUHEMAIOT CpeHee 3nadenne /4, 114 AByX
CMEXHBIX paltoHOs.

Jng 3aBomxes MoxHo OpaTh cpeaHee 3HaYEHHE CNOS MeXRY palioHa-
mu 1 HA4.

[01080€ KONMHECTBO TANOIO CTOKAE MOMCHO ONPEACIUTS NO CYMME SUMHHX
aTMochepHBIX 0CanKoB. [oA0ROE KOMWHECTBO OCAAKOB, B TOM YHCHE KIAKHX
H TBEPAbIX, MOXET ObiTh NPRHATO NO METEOPONOTUYECKUM CIIPRBOYHHKAM.
[TpoueHTHOER Copepxkatue TBEPABIX OCAAKOR (a CREROBATENBHO, H KHAKNX) B
CPCAHEMECHHYHOM KO.IUMECTBE BCEX aTVMOCHEPHBIX OCAAKOB OPHEHTHPOROMHO

-]

MOXHO BbIPA3HTb Yepes CPERHEMECTHHYIO TEMNCPATYPY BO3AYXA 1, .. (A1
KAWMATHYECKOHN 30HbI ATRAHTUKK).

=505 e (37)

KoaduunenTt cToXa 0T CHEroTasHus  , 3ABUCHT OT ycroBui Hidimiib-
TPallY BOjTb: B FpyHTax. [1py mpovepiauns YpyHTOB HE BCsl BOUA, HarOAMILaACs
B Opax rpyHTa, npespaiuactes 8 e Coaepxahhe B rpynyax pashbix no
CTEIICHN CBAIAHHOC TH KaTeropuil BOgh CyLIECTBCHHO CKA3bIRAETCA Ha Npouccce
ce 3aMepl3anus B IpYHTax Hacts BOJALI BCETIA OCTAETCS B MEPIAbtn i PYIT1AN
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1pH JIOB0H NX OTPHLATENLHON TEMITEpATYPE B He3aMep3UeM CcOCTOAHUH o
olibiTam Llentpanshoil aaGopatopun HHCruTyra vepsaoroscienus AH
(Usrrosuu H. A, Mexanuxa i pystos. M., 1956}, 06pa3iib MoaMOCKOBHOMO
cyravkka npy obuielt ux raxtiocT 21% nmeior 57% Hezaviepsweil Boabl
npu £ =-17°C Tasuue nbia B NOpax IPyHTa, KK 110Ka3bIBAKT PE3YILTATHI
OUILITOB, NPOUCXOAUT Npk Tevnepatype Hike 0°C B suBape u pespane HouHbIE
TeMnepaTypb! - B cpearem —14°C, a g qrestoe Bpems — (~6°C ). Ecnu ApunsTh
BJAXHOCTL TpyHTa w,, =21%, To npn obbeMHOM Bece TpyHTa

Y5 = 1,84 r/cv’ M ynensHoM Bece Y,,= 2,65 1/cw® ero nopHeTocTs Gynet

ryy = 1= —— Yo -8 _oa3-a3%
Yo (L +w,, 100} 2,65-121 :

lMpu aanno#i BraxHocTH oObeM Mop, 3aHATHI BOAOH, paseH
n, =0,32 = 32%, ofem nop, ceoboankiit or Boasy, 1, = 0,11 =11%. Ecin
CUMTaTh, YTO 57% BonblI HE 3aMep3aeT Mpy t=-17°C, 10 o6wem nop,
3aKYNOpEHHBLIX NbAOM B pe3ynbTare 3amep3anus 43% soawl, Oyaer
n,=043-032=014=14%, a ocTa:lbHas NOPUCTOCTh TPYHTa
n,, =0,43-0,14 = 29% cso6onua oT nsaa u ob3anaeT GUALTPALUOKHOM
cnocobnoctbio. To onwitam B C. Mcromunboll, koadduunent guastpaunu
NPONopiKROHANEH KOYDPUUMEHTY ROPHCTOCTH I'PYHTA, 3HAYNT, 3aMep3ILMii
FPYHT YMEHbWHUT GUALTPAKHOHHYI CMOCOBHOCTHL TOIBKO HA
L =n,,, /N, =1-029/0,43 =033 =33%. TlosTomy MOKeM NPUHATH, HTO
CJI0H CYTOYHOrO 3aepIKaHKs BOAB! B 3aMep3illev rpyHTe Oynet He Menee H, /2.

Ans teppuropun Cauxt-TletepOypra sesnunHa HavalbHbBIX 1OTEPD B
cpeuHem paBHa H,=3mM Cpeahuit c1o# BeceHHEro cHerorasHusg
=10 ar
C1e10BaTeNbHO. MOXKHO CYHTATB, 4TO 32 10 nncll pecenHero CHEroTaAHus
=73-15-10=73-15=
=58, r.e. koppuunenT ctoka Gyaer He Go:bule y, = 58/73=0,79. Bo epema
oTTeneneil B XOJ0AHbiH NepNo CPeiHnit cnoil Tabix Boa 239 -73 =166 viv

H =73 mm CpeaHnii nepuoR BECEHHETo cHerotasHus T,

BEC CH BEC CH

MaKCHManbiibit cioit ctoxka OyneT He Gonee h

BEC CH

Cpeannid nepuoa otrrenicach 7, = 24 11 Cpeanufi cnoii ctoka 6y:ieT He Bonee
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b, =166 -15 24 =166 -36 = 130 mm KordduimenT cToka ranaix Boa

T

BO BpeMa oTTeneuci Bynct He Gonbie v, =130/166 =078 I[losromy ne

chyqaiio kodhPpULMENT CTOKA TaabiX BOA  , PEKOMCHAYETCS IIPHHHMATS B
npeaenax 0,5-0.8.

3.3. Croxk noanBOMOSYHBIX BOI

CToK RORYBOMOEMHBIX BOL € 3aCTPOCHHDBIX TEPPUTOPUH He3HATUTENIEH
M0 CPRRHEHUIO CO CTOKOM JOMCAEBbIX ¥ TabiX 804 Ero pacxonsl, kak npasuio,
HE YUNTBLIBAIOTCS NPH PUAPABIHYECKOM pacyeTe ceTedi Boaooreeaenns. B 1o
e BpeM# BBHAY GOAbILON 3arpA3HEHHOCTH STHX BOL €r0 CAEAYET YUHTHIBATh
Mnpu BOROX03sHCTBENHBIX pacueTax. Kak npaBhio, va Mofiky (1 paz B cyTku)
nOKpLITHIE Npoe3aoB ¥ nnomaael pacxoayerca 1,2-1,5 ;1 soast ita | m?
anowaay. Koaddnuyenr Croka npu MexasusHpoBaHHOH MOlike MOXET ObITh
npuHAT paueiM 0,6. B Takom ciiyuac ofbeM cToka Moeunbix 8o € | ra
ROKPLITHE 32 cyTky cocTaBut 9 m3. O6beM NONMBOMOEYHOIO CTOKA 3a T0jl

QOron (') Oyner
Oron = 0.0%,,, - F - a,, (3.8)

rae F — obuias niowans Gacceiiua, ra; k,,, — OTHOCHTENLHAS BEANMHHA

TOIUARK ZOPOKHBIX NOKPLITRHE, % (00b1uHO 0KONO 20 %), 4, — KONHUeCcTRO

Axeli, B TedeHuEe KOTOPLIX NPOH3ROANTCS MOfiKa (4415 cpeaneit nosocs Poccuu
oxono 15Q)

Vaenbnbli CpeRHECYTOYHDBIN 32 1OAWBOYHBIH CE30H PACXQM BOAR! Ha
HONMBKY B PACUETC HA OZHOTO KUTENRR MOXKHO nipuinuMars 50-90 :i/cyT.

3.4, ipuTok uHQHALTPIEOHHDBIX BOA

IKCHYATAUHOHHBIC HAGTIOAEHHA TOKAILIBAIOT, 4TO B CETAX AOKALBOH
KAHANHIAUMH. YIOKEHHON HUXE YDOBHR TPYHTOBLIX BOA, HIPAKTUYECKN
HENPCPRIRHO R TEULHUC 1012 UMEET MECTO HIPHTOK HHDUALTPALKONHDBIX BOAL
i loryromy noxAeBoi 1 TA LI CTOKH BCCTAA pa3baBiSHb HHGWIET PALUOHHBIMU
BOAAMM, YTO CYILECTBEHHO B,IUACT Ha UX cocTaR Beawunny pacxona nndunb-
TRALHOHHBIX BOT B CETH AOMIEBOM KAHAAW 3111 A CACIYCT QUpCILaaThy Ha
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OCHOBE ClCHHANbLHBIX HeCaeoBanull B HacTosiniee spevsa >TH AaHHbIC
OTCYTCTBYHOT, U pacXo/ibl [IPUTOKA MHPHIBTPAILMOHKLIN BOj IPE.L1AI 4 TCA MPH-
HYUMATb 10 JIUTEPATYPHBIM JaHHBIM, COITIACHO KOTOPBLIM UX 3HAUEHUSE KOle-
6norcs 010,05 200,15 a/cc 1 1a, npuuem 0,15 afc ¢ 1 ra— a1 cTpak Esporsl,
r1e NPOMCP3aHUC TPYHTOR, NIPEISATCTRYIOLLCE FPOCAYUBAHUIO B IPYHT, PAKTH-
yeckwu oTcyTcTByeT C yueToM Npoviepiasis FpyHTOB B HallMX YC.IOBHSX YKazad-
Han BeNMuMHA MOXKET Ob1Tb yMeHbLicHa A0 0,085 (unorna no 0.13)nfcc | ra

Toraa s cpenreM MoxHo npunste' H, = 0.085-3,6 24365 = 268 Mm/ron=

= 2680 m*/rc | ra. U3 31010 KOIMMECTBA HA JOXAEBYHO CETh PEKOMEHAYETCA
npuhnuvare 2010 m*/rog Ha | ra, Ha GwiToBYIO — 670 M'/roa Ha | ra.

Makcumansibiil pacueTHbli pacxod (J1/¢) npUToKa HHPHALTPAILMOHKbIX
BOJl B CYXYK> IOTO/ly B KONNEKTOpE, COCTaBseT

Qimd: Make 0,13-F,

rae F - njaomans BoaocGopa AaHHOro KONACKTOPa. ra.

TpyborpoBoabt MOTYT BbITh pacilonoxkeHbl B 30HAX adpauMuH, Kanui-
NApHOi, rpYHTOBbLIX BOA K B 30He MeXMNactosbix He3xatiophblx soa B sonax
a3paLyH U Kanu UIAPHOH MOXKET HMCTH MECTO TONLKO FKCHUIETPALNA CTOUHDIX
BOA M3 TpyDOMpoBoAa B rpyHT. | Ipn pacnonoXeHn ceTy B 30HAX FPYHTOBbIX
BOJL, 8 TAKKC MEXKIACTOBbIX O€3HANOPHBIX 'PYHTORBIX BOS BO3MOXKHA HH(pWIIb-
TpaLMf YTHX BOZ BEYTPb TPYOONpPOBOAA YCpes cTeHKH TPyOONPOBOAOB, CTIKH
TpyD, CTEHKH ¥ AHHILA CMOTPOBBIX KONOALCB.

Bennuuiy vHpuALTPaLiK ONPEAENSIOT MyTeM 3aMepoB NOCTYNeHU
BOZbI Ha NOCTPOEHHBIX, HO HE BIJTHOUEHHBIX B IKCTLNYATaLMIO TPYOONpOBOAaX,
YIOXKEHHBIX HHXKe YPOBHS IPYHTOBbLIX BOjL. J]is Aok AcBOl ceTH TH 3aMepbl
MOXHO NPOBOANTL B CYXYIO NOrofly B Nepuoa 3xkcnayaraudm Ha ocHoranuu
3amepoRr Ha pane TpySonposonos 8 Mockee, Catixr-[leTepSypre peiuuuny
HibUABTPAIIMH MOXKHO NPUHUMaTL OT 20 10 45 M¥/cyT Ha | XM CCTH NpH Hallope
rpyHTOBhix BoA 1o 3,0 m Tlpu miySuHe 3aiiokeHus TpyGonposona cabinle
3,0 M BennaKHa HHOHIILrpaLMK BO3pacTaeT Ha 50 % ua kax;1bifi Me rp 3a1ay-
Onenus.
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l1asa 4. OCHOBHDBIE [IPHHUHMNBI FNJIPABIUWYECKHX
PACYE'TOB

4.1. OcroBHOe ypaBHeHNe IBHKEHHS 10KAEBLIX CTOKOB

Hoxnesble N0TOKK B xO/NEKTOpax BOAOOTBEREHUA o6pa3yloTes oT
CPaBHUTENBHO KPAaTKOBPEMEKHONO NPHTOKA B KOLTEKTOP GOABbILKX KOAUYECTB
BO/IbI B PE3YNIbTaTE AOXKIA AR MOKACBLIX NOTOKOB XapaxTepHb! 4Ba CAyvasn:

| Jmikerne noToka ¥ yeeanueHue €10 0Gbema oT 60KOROro NpuTOKa
HOBBIX MaCC BOAbI Yepe3 JIOKAENPUEMHMKY NPOUCXOAAT OAHOBPEMEHHO; B
ITOM CAYYAE PACXO/ OTOKA ABARETCS NEPEeMEHHbIM 10 JUTHHE U BO BPEMEHN.

2. TloTok chopMHpoBaics B BEpXHEH YacTh KOLICKTOPA, U Ha paccma-
TPHAACMOM y4acTKe ero 00neM coxpanseTcs puONU3HTENbHO NOCTORHHBIM,
HO BOJHA AGKAEBOrO NMOTOKA MPH 3TOM ABWKETCS, MEHSR CBOIO dopMy, U
pacniacThIBaeTCs. JTOT ciydail ABnAeTcs Gosiee NPOCTHIM.

HeyctanopuBuieecs ABHKEHHE HOTOKA, OTpaHHvEHROE TBEP/IbIMH
CTCHKaMH TPYORS, PACCMATPUBAETCA B PAMKAX OJHOPA3IMEPHOH 3aaavH. D10
JRAUMT, YTO B MOTOKE XKHUBHIC CEUCHHA MPHHRMAIOTCS NIOCKUMH, HOPMATh-
HbIMH K HaTPABIECHUIO HOCTYNATENbHBIX CKOPOCTEH, U He3aBucuMo oT GopMbl
CEMEHNA H PaCNpeleNieHHs B HUX OCPERHEHHbIX (BO BPEMEHU) MECTHbIX
CKOPOCTEH YCTAHABIMBACTCA 3AaBRCHMOCTb MEXKAY PACXOAOM (), NPOXO/ALUHM
yepes KaxA0¢ CEYEHUE B KOKALIH MOMEHT BPEMEHY ¢, IUIOWALBIO KAKAOIO
KNBOrO CeueHus (3apucAuiel oT BpeMeHH), YKNOHOM cBoboano# nosepx-

HocTw | ¥ yKA0HOM TpeHus {, . JIBMKEHHES KUAKOCTH MPOUCXORUT TIOR

BIMAHUEM CHJT TAXKCCTH, CBA3RHHIX C MPOAOILHLIM YKAOHOM iy NHa TpYDbl,
HPO/10.TbHLIM H3MEHESHUEM CPERHMX CKOPOCTEH v 1 CHJl CONPOTURICHHUA.

B Hacrosinee spems a5 MCCACNOBAHNS HEYCTRHOBUBIIEFOCS IBHIKEHHS
6e3HaNOPHLIX MOTOKOB ILKHPOKO HPHMEHSIOTCA METOALl MATEMATUHECKOIO
moaennposari. Ilpu 3TOM, Kak NpaBuao, HCMOLIYETCS CHCTEMa NBYX
AuddepenunansHbix ypasreuunii Cen-Benana, onnceiatolias gusnveckue
UPOIECCHi DPN ABMIKEHNH WUIKOCTH!

0 /85 +ow/dt = q.(¢). (41)
Iy~ Oh{Gs =1, v Ov/gdr +vov/gos, (4.2)
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1.1 ¢, OCKOBOH MPHUIOK HA CAWHHILY LIMHB KOLIEKTOPA. ajeKBalHbIi
JIMCKPCTHOMY NPHUTOKY 4cpe3 Amiielipleviiikn (puc 4.1).

S (R
A E‘lrl“ __1_‘! +‘1+rl ¥ l l L B
BRRRARRARN

- L

Puc 4.1 PacuerHas cxema KOJLNEKTOPA ¢ JTHHEHHO
pacnpenc/IeHHbIM HOTOKOM

H3-12 HEBO3IMOKHOCTH PEILUTE HTU YPaBHEHHs B aHAAHTHYECKOM BHIE
B HacTOsMIee BpeMs HauGoMbiuee pacipOCTPAHCHHE MOIYYHIY YUCAEHHbIE
METONbl, HCMONB3YIOUIUE KOHCUHO-PA3HOCTHLIE NPE/ICTARISHUSA ITHX
ypaBHeHu# [Ipy 3TOM noCIEAHHMH ABYMA MHEPUHOHHBIMH YJIEHAMH B
yparHeHWd (4.2) npeHebperatot, Tak kaK [OpaAoK HX ANA A0 AEBbIX [IOTOKOB
Man Mo CPaBHCHHUIO ¢ OCTalbHLIMK 4NeHamu. B npouecce HanonHeHus
KOSJIEKTOpa OT cTekarolgell ¢ nosepxHocTH Bogocbopa BOAbI POUCXOAUT
HEMpepLIBHOE YBeNKueHHe BHU3 110 TEUCHUIO KaK Pacxoda, TaK M 1i1yOuubi
notoka. [1pn 3ToM cB0OOAHAS OBEPXHOC b HMEET CTONL MANyK) KPHBUIHY
i mpeobpasyeTcd CTOIb MEAIEHHO, UTO MOXHO NpeHedpeyb OTKIOHNEHUAMU
JAcHCTBUTENBHOTO YKIIOHA OT COOTBETCTBYIOLLETO TOMY e Pacxoay yk/oHa
YCTAHOBHBLIETOCS /IBUXKEHHA. YKIOH TPEHUS BLIPAXQAIOT O 3aBHCHMOCTAM
YCTaHOBHBILETOCH PABHOMEPHOTO ABHKEHHS:
2
S Y13 (43)
d. 2g d. 2gw’

rac K =w\2gd, /A =oC,~R ~ Moay:s pacxona, * — kosdduunent
rH;(paBiHYECKOTO TPeHus; d. ¥ R — ruapasnuueckuil anameTp W paauyc,
d =4R: C - xo3bduuuent Ulesn, €, - \/SW
Bulpazum koapduurent 1e3m no dopmyae H. H Masnosckoio®
C,~R'/n,- (4 4)
rae # xoddduunent wepoxosaiocth, 1~ 0.013 - 0.014. vy = !,S\ﬁa -
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nokalaielib c1eichd, va1/6 Jlig Tpy0onpoBoAOs BO.IOOTBCACHAA NpW

paBHOMCPHOM AsHxenun (i = i ; ) B kBanpaTHUHOM 0B6RAC M COUPOTHBAEHHA

cocTapicHnl Tabauusl H A, Jlykunpix v A AL Jlykvustx [19] Tpy6el
BOZ0OTBCIEHUA 00bI4HO PaboTAOT B NEPeXVilHOi 0BNacTy CONPOTUBNEHNS
B yrom cnyuae 18 onpeaeinenus ruapasinueckoro koadiduuuneuta 1petina
pexoMenayerca dopmyaa H. @ OQegoposa, B xotopoil koypduument A
3aBUCHT OT 4ncen Peitnoasica Re =vd /v (v — kuHeMmarnueckas si3kocTh
HMHAKOCTH) H OTHOCHTENBHOH HIEPOXOBATOCTH TPYObL:

A=0.251g[(A,/3.42d +a, Re)], (4.5)

rne A, - 3KBYBAIEHTHAs HIEPOXOBATOCTS; dy — KOIPPHUUHEHT, yUHTbIBA-
oyl crenett TypOyNneHTHOCTH 1OTOKA ¢O B3Bechio (Taba. 4 1) Beauvuyn
A, N G, 3aBUCAT OT Martepuans TPyObi, HX 3HAWEHHS NPU KOULCHTPAUMH
B3BEILCHHbIX BEUIECTB B CTOUHOM Boze 10 600 Mr/n npuecaelses B Tabn. 4.1.

labmuya 4 1

3nauenmn A » @, , Bxoagiume 8 dopmyny H. @. dexoposa (4.5)

Tpybur A, |a, TpyGut A, e,
YyrywHete 1.0 |83 lCrateHele 0.8 79
AcBecToucMenTHbIE 0.6 {73 illoawsThnenossie 0,04 120
Kepamuveckue 1,35 190 [Momuunuaxnopugdste (0,06 (20
Lb"ewmmcumeneaoﬁe'rouuue 2.0 [100{toswnponunenosere 10,005 | 130

Kniematnyeckas BA3KOCTH CTOMRBIX BO2 v {CM7/c), copepkaminx
B <600 MI/n B3BCUICHHBIX BEWECTB, M3 KOTOPbiX okono 75 % —
opranutccKue, pk Temaeparype ot 2 a0 25°C vokeT ObiTh onpeaesicua no

opmyue
v=v, +0,00028: ~. (4.6)

YA€ v, KUHEMATHUCCKAA BAZKOCTH npecuoﬁ BOAbI
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TaG.auusl @, degoposa [40] yunThIBAIOT NEPEXOUHYIO OBnacrs
COMPOTHBIEHHSA, HO HE YHHTBIBAIOT WIMEHEHUC ITOrO COLPOTHRICHUA B

Tpybax W3 paznbiX MaTepHanoB, HOO OHU COCTABICHK IPH A, =2 MM H
dy =100, a a71a kpyrabix Tpy6 muaverpom no 600 MM npunuvanocs

A, =135 mv 1t a, =90. B yxasauHbix TabnHuax, OCHOBAKHbIX Ha opMy:1ax

(4.4) n (4.5), pocTaTtouHoil rcomeTpHyeCKoll xapakTEPUCTHKONH ceyerus
ABISCTCA MH/IPABIHYECKUA PAZUYC, YTO IPUBO/INT K 32BhIlLIEHUIO IPONYCKHOM

CNocoOHOCTH MPH HATIOTHEHHSX (0,8—0,9)D B cpejtem Ha 12 %

HccnenoBakns CBUAETEIRCTBYIOT, UTO NPH HEMNOIHOM HAMONHEHUH
TpyObl B KpacsbiX Toukax cBoOOAHON MOBEPXHOCTH 1OTOKA KAcaTe/ibHble
HanmpsXeHus He paBHbl HYMKO Y Ha cBOGOZHOW MOBEPXHOCTH co3naeTcs
| PALMEHT RABNEHUA B OLEPEYHOM HAMPABNEHUH TIOTOKA OT CTCHOK TPYGbi K
OCH OTOKA, YTO NPUBOANT K 06PA30BAHMIO BTOPHUHBIX ILOfICPeUHbIX TEUEHHH
M U3MEHCHUIO MOJNOXCHKA JIMHUH paBHBIX OCPELHCHHBIX NPOAOILHBIX
ckopocreif B ceuenun. ITH 0CODEHHOCTH YUNTBIBaIOTCS B Tabn1uax [2]. [pu

HAUONHKEHUAX Kpyrao# TpyOGs: auvaMetrpom D Ruilwe nonoBuHk
(0,5 < h/ D < 1,0) cpeaHION0 CKOPOCTH NOTOKA [IPH PABHOMEPHOM /IBHXEHHUU

(1'0 :i,) MOXHO NPHHUMATL HE 3aBUCAUIEH OT CTENEHU HAMOJHEHHUA U
COOTBETCTRYOLEH NMONHOMY 3an0;HeHU0 TpyDbl, T.e B dopMmyaax
(4.3) - (4.5) ~ npunnmars D = D.

Jlns jtoTKOB Npoezkeit yacTh yauw, (pHc. 4.2) MORYIb CKOPOCTH TeueHHs

W= (_'m \/-R HAY MOAYND PACXONIA K = (p}f/ MOIKHO BBIPA3HTE Yepes niouank
AHHUBOMO CeMCHIA NOTOKA:

W=B-Jow wm K=Bw'?, 4.7)
y v (

FAC MHOXKKTESNb B, 3aBUCHT OT LIEPOXOBATOCTH HOKPHITHA; Ans acanbTrpo-

BaHHLIX ¥ GETOHHBIX HOKphITHE B, =18 ¢’

- Puc 4 2 Ilonepeuusie ceuchus
b — -t~ “"'\—\ "| NOTKOB MOCTORBIX
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4,2, QupegeacH#e BpeMEHH KOHIIERTPALUMH CTOKA

CoraacHo MeTOay Npelenbibix UHTeHCHBHOCTEH MaKcUMa.IbHbIH
pacxoi cToka dopumupyercs B 1i0f0ov pacteTHOM cedchHun Gaccelina
BoaocBopa 3a BpeMs npobera 8okt 0T Hanbosee yaaaeHHOH TOYKH niIou@any
sodocbopa A0 paccMaTpUBaEMOro CCUCHHUA. JTO BPEMS CKAABIBAETCA M3
BpEMEHY [IPOTOKA MO MOBCPXHOCTA A0 Y;HMHYHOIO J0TKA, a NPH HATHYUY
AOXISHPUEMHHUKOB B IIPEAC.1aX KBAPTAJIOR -- A0 YJAHUHOI 0 BOJOCTOKA (BpevS

110BEPXHOCTHOH KOHLEHTPALNUY 1y, , BPEMEHH NPoGEra BOABI 110 YANHHOMY
NOTKY ¢, (NpY OTCYTCTBUM AOKJIENPUCMHMKOB B Mpeac.Tax KBapTana) W

BpeMenn npobera 110 TpyGonpososaM

T;) =Ixonu+’:| +trp- (4 8)

Bpems moBepXHOCTHOH KOHICHTPANWX NPH HANHuYMH BHYTDH-
KBapTanbHbIX 3AKPLITHIX ROXKICBRIX cETEH (OpHEHTUPYACH HA cpelHME
pa3IMEpPbl KBapTaia) oObIuHO IIPHHUMAIOT PaBHKIM 3-5 MHUH, ApH UX
OTCYTCTBHH HAM NPU HaNHYHK NUlllb JOKAENPHEMHHKOB Y KPACHOH JIKHHH
3acTpoiiky kBapTa1a—oT 5 20 10 MuH 112 Gonblunx no 15101aAYW KBAPTAIOB
BpEMS MOBEPXHOCTHO KOHLERTPALKK MOXET OLITh OlIPENCISHO KAK CYyMMa
BpEMEHH APOTOKA NO KPbilUE H BoRocTOYHOI Tpybe (Haubonee yaaneHnoro
OT yauUb 30a81A) — 0,5 MUH, BpeMEHU NPOTOKA M0 TEPPUTOPHK ABOPA (1pH
AAVHE TYTH ABWKeHHA Boabl B 10 — 40 M 370 Bpemsa MoxeT ObITh npuHsTO
pasubiM 1-3 MuH) ¥ 3aTeM 1O J0TKav BHYTPMKBAPTAlbHbIX MPOC3A0B U
BpPEMEHM NpOTOKa o TpyGam BHyTpuxsapranbHofl ceTu oT nanbonee
YAQNCHHOTO OT YiHLbI AOKICMPHEMHMKA 10 YIMYHOrO KOJUIEKTOpa

lIpy orcyTcTBUM RnaHa 3acTpoilkd KBapTaha BPeMs KOHUEHTPAIUH
CACAYET OTHOCUT K LTHHC 1YTH ABMXEHUS BOAbL, PABHOH NO510BHHE IMMPUHB]
KBaprana nAaoc NMOJMHAPHHL YiHlUbl Ecan noBepxHoCTh TEPpUTOPUH
kBapraiid nveet ykaod (0,008-0,01) k o:mu0ii 13 ero rpaHull, TO ;UIMHA
IIPHHHMACTCA PaBHON UIHPUHE KBAp1ada minoc 110 1MHpHHE Yidusl Bpevs

HPOTOKA 1O YAHUHBIV JTO1KaM ¢ (MHH). PH YCTAHORKE YIHUHBIN JIOXK e~

HPUCMHAKOB JHHIR HA EPEKPEC] Kax YAUIL AN [IPY OTKPhITOM OTRE/IEHHH
JORCIEBLIX RO1 O |CPPHTOPHHM KaHANH v eMol 0 00BOKTA, ONpene.IacTCd no

popumy.ie
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¢, =1.251 /60y, = 00211, /v, (49)

rae [, — A7MHa yYacTKOB JOTKOB MW KaHala, M. v
BO/Ibl B KOHLIC y4acTKa, M/C.

Mockonbxy CkOPOCTb TeYEHUA BObI B IOTKAX X KaHATAX YBENUUHBAE ICH
NpU MX HAIIONHCHYWH, PACHETHOE BPEMSA fIPOTOKA [0 NOTKY AOMKHO ObiTh
Heckofibko Gonblie, yeM BpeMs, ONPeae;ICHHOC HPH MAKCUMANBHOM
pacyetHom pacxoge [Tostomy B popmyay (4.9) sreaen ko3dduunent 1,25,

CpeaHIo CKopoCTh NOTOKA B 10TKAX W xaHanax obLIYHO OlPEeNsoT
no dopmyne LLie3n yepes Moayae ckopocti

4 — CKOpPOCTbL TeUeHHA

— 1 o, B =
v=CofRiy =-—R* JRiy = W iy (4.10)

rie i, — NPOAOILHBIA YKNOH 0TKa Uiy KaHana; €~ kosdduurent ez,

R = w/y ~ ruapasanuecknii panuyc; n, — xodQOHUHMERT ILEPOXOBATOCTH
[Tpu pacyeTte BHYTPHKBAPTAIBHON CETH BOAOOTBEACHUSA BpEMS OBEPX-~
HOCTHOW KOHLEHTpaLMu NPHHUMAIOT paBHbiM 2~3 MuH. [ToBepXHOCTHbIE
BOJIb! B KBAPTANAX CTEKAIOT N0 JIOTKAV BHYTPYKBAPTANbHLIX JOPOT, HMEIOILKM
BRINYCKK B JIOTOK YIHLLI UM JOKAENPHEMHbLIT KOJ10A€1 BHYTPHKBAPTANLHON
ceTy BOROCTOKOB. [TTyOMHA W WKpHHA MOTOKA BO/BI 3aBHCAT OT MJIOLAAN

sojocOopa F_ W NPOAONBHOYO YKNOHA i,. YKJOHBI JoTKA i, OObI4HO

wiMenaoTes ot 0,004 ao 0,02. [lns keapranos nupuiodl B upy wupHHe
yaull b nooiagb cToka Ao AOKACIPHEMHUKA. YCTAHOBIEHHOTO Ha yray
ksapTana, 6ynet F,, = (B +h/2),.Tae |, — 17uHa 10TKa A0 NEPBOTO 10K e~
NpHCVHKKA OT AMHUM 3aCTPOHKY KBapTana. YMHoxas niiouiaas Bojjocbopa
Ha pacueTHYI) MHTEHCHBHOCTb AOXAS W HAa KOIPPUUMEHT cTOKA, MO
3apucnmocty (2.8) noayuum pacueTHbiii pacxoa BOMAwl, nputekaroiued Kk
epBOMY A0XIETIPHEMHHUKY NO AOTKY

BHyTpHKBapTaibuble AOPOFH WHPpHHOH 3,5 — 4.5 M HCNOAB3YKITCA N
KaK fewexontble 3anojHeHNe J0POI U BO0H HA 1.1YOHHY 6 M NpH A0mAaX
4yacTON NOBTOPAECMOCTH (UIMPKHHA PaiNuBa 3 M) 3aTPYIHACT lICWIEXOAHOE
Apukernue [lpu Bbicoie 3ano.iteHus 1oTka Goziee 10 cM Besi Npoe 3/kaa 4acTh
HHOKPOETCA BOLON. M JABUXKCHUE aBroTpaHcuopia byner 3aTpyaHeHOo
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Hponyckian cnocobHOCT J101Ka {J,. BBIPAKEHHAA 4e¢pe s MOAY.1b pacxoia
K 1o dopuyie
0= oC,JRi, =K Jiy. @1

NPH YKIOHE i, 10:kHa 6BITh 1aKOH, 4100kl 38110NHEHUE BHYTPHKBAPTANbHBIA

Jlopor Bo10H Ha raybuHy 6 — 5 cv npoucxoauno He Haule 3 pas B roil.

B npua. 6 npuseyenbl MoaynM pacxoda M CKOPOCTH ANA IOTKOB
npoesKed 4acTH yauil WHpHHOH b npu KOIMPPHUHEHTE ILICPOXOBATOCTH
n =0.017. Bpema npoToka Boasl or Haubonee 0Taa1¢HHOIO 33anHa KBapTana
710 AOKAEMPHEMHUKA, PACNIOIOKEHHOTO B YIMYHOM JIOTKE, Heobxoaumoe ans

OlPEUECHUS PACUETHOH MHTEHCHBHOCTH JOXKAA, OYACT PABHO !, +1,.
OpHEHTHPOBOYHO MOXKHO NPUHATL 7, = | MuH. [IpH HaIMYNH JOK/IEBON CCTH
¥ Ha TEPPUTOPUH KBAPTATA BPCMSA [ HC YUHTBIRACTCS.

Bpewms npotoka soabt no tpy6oinpososiam A0KACBOH ceTH f, (MHH)

ONPCAETIACTCH KaK CyMMa BPEMCHH MPOTOKA 110 OTAEbHbLIM YUACTKaM NpH
pacyeTHBIX N5 KaX;10r0 y4acTKa pacxogax:

ty = D {y J60v, )= 0017 (1, /v,,), (4.12)

rac lrp — AAWHA pacUeTHBIX YHYacTKOB KOMICKTOpaA CETH, M, V,.p — CpeaHdasn

CKOPOCTb MOTOKA NPH pacHeTHOM pacxofe Ha COOTBETCTRYHOWNX yHacTKax
KonnexTopa, M/C.

DTH CKOPOCTH MOFYT ObiTh NPUHATHI 1O rpaduky Ha puc. 4.3, cocras-
neHHoMy Ha ocosauu Tabanu H. ©. Pejioposa, uau onpeseneHn! o gop-
vy:iav (4.10) u (4.11) vepes moayau ckopoct W pacxofa K, npuseliettble
B npun. 7 Ilpn wanoawenusx h xpyrnoil TpyGhl auametpom D peiwe
nonosunbl (h/D > 0,5) CPEAHIO CKOPOCTL NOTOKA MOKHO CYHTATHL He
IABMCANICH OT CTCIIERH HANOJIHCHWA H DPABHOH CKOPOCTH 1IpH MOJHOM
HANOJHCHMI NPU J3HHOM YKLIOHE, T €. MOY:1b CKOPOCTH MOX10 IPHHAMATb
[TOCTOAHHBIM ANY AAHHOTO JduaMcrpa no upun 7. B rakom cityvyae
3ABMCMMOCTb MOYJIS PACX0OJd OT CTCHEHH HALOJHCHUA MOXKHO BbIPA3H b B
BH.IL
npu 0.5< h/D <08 K/K, - 119(h/D 0.08).
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apn 0.8 <h/D<1.0 K/K, =0714(h/D +0,4) (413)

3aecs K - moayab pacxoja upv MONHOM 3ANO:NHCHWH TPYObi
(npua. 7).

‘eRRRR 3 7
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Puc 43 3aBHCHMOCTE YKIIOHA KaHATH3ALHOHHLIX TPyD i OT pacxosa
AANKOCTH ¢ NMPH PATHHHEIX IUAMCTPEX d H CKOPOCTHX
TedEeHUS v NpH HanoneesnaAx TpyG A D

YunTbiBas CKka3aHHOE, NPOACIKHMTENLHOCTE Aok 7, (MuH), To

KOTOpOﬁ NPUHHUMAIOT €ro NPEALIbHYIO HHTEHCUBHOCTD, MOMHO MPEACTABHTDL
B BHAE

T, = by + 00211, [y, 400173 (1, /v,,). (4.14)

p ~ ‘konu
4.3. CeobonHan eMKOCTb KOJNIEKTOPOR M €€ 3ano.THeHne

[Tpou3Roaa pacueT ACKACBBIX CeTCH BOLOOTREAECHHS MCTOAOM
npesefbHbIX HHTEHCHBHOCTEN. r.e ., NPHHUVAS B KauecTBe PacueTHOro
MaKCHMaNbHBIH pacxoil. CPOPMUPOBAHHBIA MPU OHOBPEMEHHOM CTOKE CO
Beer o Gacceiiia OT NS CO CPEIHCH HHTEHCUBHOCTLIO 34 BPCwA 100e! aHus
BO/LL OT HANBOMee OTJANCHHON TOUKM 111014, 11 £ /10 PACCMAl PUBAEMOTO

8 3ax 165 13



CCHEHUA. 6}’,.'JEM HMETDL NMOCCAOBATEIbHOE [IEPEMELLICHUE CeYyeHH#l ¢ MaKcH-
WallbHbiM PacXoiOM IO XOY ABHXXEHHUA BOAbI

HazHauas pa3mepb! TpyO Ha nponyck MakcHMalbHOTO {pacueTHOTo)
pacxofa Npy NOAHOM MX 3anOHEHHH, Clie/lyeT UMETh B BH,1Y, 4TO TpyObl Ha
HNaHHOM yuacTke GYAyT MOMHOCTLIO 3anMONHEHbl TOAbLKO B MOMeHT 1 -
BOSHUKHOBEHHS PACHETHOrO pacxola AN AaHHOTO yHacTka, B OCTaJbHOMH
nepuon BpcMeHH oHu OyayT 3anoaHeHb! He MoAHocTbiO. [lockonbky
pacyeTHas HHTEHCHBHOCTD AJTA BBILIEPACNONOKEHHBIX YYACTKOB KOIEKTOPa
Oonblue, YeM A8 HHXKEPACIIONOKEHHBIX, C1EI0BATENLHO, NPH BOIHMKHO-
BEHUH HA NOCNEAHMX MAKCHMANbHbIX PacCyeTHLIX PaCXON0B Ha BEPXHUX
yyacTkax pacxofibl OynyT MEHblle MAKCHMAIbHbIX PACYETHBIX ANA 3THX
YYacTKoB, ¥ TpyObi OyayT 3anosHeHbl He nonHocTsio. TakuM ofpasom, wHa
BbILLIEPACNONOKEHHBIX YyacTkax oOpasyeTcs He3ano/NHeHHAs EMKOCTb KON-
NEKTOpPa, KOTOPYHO MOXKHO 32MOJIHUTH TONTBKO CO31aB HEKOTOpPLIH Moanop no
JJTHHE KOJIEKTOpA OT Ha4aJIbHOIO ceMeHNA A0 paccmarpupaemoro (puc. 4.4)
Tpu 3an0/THeRNH BCell eMKOCTH KOJLIEKTOPOB PACcXOAbl 10 AMHE KOMNEKTOPa
OyayT nepeMeHHbIMH (YBEAHIHBAIOILIMMHUCA NO MEPe HAPACTAHUA MNOLIANH
Bofoc6opa), U nbe3oMeTpHUECKas TMHHA OyaeT BOrHYTOA KBEPXY KpHBOIL,

iy Omax x
K
L L J

Puc 4 4 HanopHas cxema paCoTsi kojtekTopa NPy €ro 3anomHeHHH

Maxkcumanbublii pacxol B KOHeYHOM (PacCMaTPUBAEMOM) CEYEHHH
0 B MOMEHT BpEMEHH OyleT COOTBETCTBOBATH [HAPABIMYECKOMY
max K

K

YKIIOHY p 11be30METPHHYECKOM THHUM B HToM ceveHun. Ecnu nponycxHas
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CHOCOBHOCTD TPYOONPOBOAA, YIOKEHHOIO C YKIOHOM i,, PR €10 3alONHEHHN
COOTBETCTBYET pacueTHoOMY pacxogy {J,, TO COOTHOLUEHHE MEXLY 3TUMH

pacxomamn O, /0., = \ﬁo/l =B, aaeT HaM kO3pPUUKEHT yMEHbLICHMS
MaKCHMaNbHOTO Pacxoia A0 PACYETHOrO 3a cueT 3anonHeHus ceoBGonHok
€MKOCTH KolekTopoB Bennunny atoro kosdduunenTa Haliiem u3 ycnosus,

uto o6beM KonekTopa W, 1103BONSET BMECTHTL BeCh 00beM BOdbl

ocT*

noCcTynuBLIEH B KOANEKTOP 32 Bpema T (puc 4.3):
Be = Wocr /WKOJI = (chu - Wau-r )/Wuo:l . (4.15)

O6rem Bonbl B koaneKTOpe W . HAXOAMTCA M3 PasHOCTH MexAy
o6bemom Bofibt W, , ainasilieli 3a Bpems T, Ha miowans F,, H o0beMoM
BOALI WV, _, BbITEKILEH 32 3TO BpeMs uepes x-€ pacyeTHoe cevenue. CornacHo
METOAY MpEAENbHOW UHTEHCHBHOCTH 33 Bpems Aoberanns Boasl T, Ha

nnowaap Bogocbopa F, NPUMBIKAIOWLYIO K KONAEKTOPY A0 K-FO CEYCHHS,
BbIMNAZET CyMMapHOE KOJIMHECTRO BOALI, PaBHOE

chM:Q'l 'Fx'szA'Fx'TJ‘":Qmax'T;. (416)
x
Q
Qmux --—I—l-l— —_
Woa
i {
w._ -
! . wr )
1 ] ]
| 1 |
y Al i r '
i i 1
n T, Ty

Puc 4 5 Pacuernad cxema K onpeaeneHHio cBoBOIHOM
€MKOCTH KOANEKTOpa
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O6beM KOIIEKTOPOB, PACCYMTAMHBIX HA MAKCHMA.IhHKIH pacxol no
NpeacibHBIM HHTCHCHBHOC 1M, ByleT

Tl‘ rK
WKO'I = ija'&dT = Qma’i K J-(T/T; )F-"dT = Qm:l\ K 7; /(2 - ﬂ) (4 l 7)
0

0

Urobbl moacuntaTh obbeM BbiTeKIeH Boabl W, , Hado 3HATL THAPO-
rpag cToka WM XapakTep H3MEHEHUS WHTEHCHBHOCTH J0XIA B mpolecce
ero BbiNaneHns 3a Bpevs 7, Eciin cuutath, 4To HIMEHEHHE HHTENCHBHOCTH

nQ BpeMeHu ¥ no niowaan Gacceiina cToka NMPOUCXOAMT B COOTBETCTBHY C
NATLIO TUNAMH X00A BoINAAEHHA R0 N¢H, pacCMOTPeHHbIMH B 2.7, U ¢ TO#
e BEPOATROCTBIO WX MOBTOPCHHA, TO CpeateB3IBCLUEHHOC 3HAYCHHE
koa(ppuunenTa cBoboaHoi eMkocru Gyaer

B, =1-0,7n. (4.18)

Ecnu e npuHATS 33 ruapor pads! cToka B nroboM paccMaTpuBaeMom
CEuEHUH 3a NEpHOA BpeMeHd T, rpaMku HApACTanHs OTHOCHTERBHOTO CROA
ocanxoB (cM. puc. 2.17), To cpeance3BelleHHOE 3HaueHue KodPPULHCHT2
B, Aas npenctaBieHHbIX Ha PHUC. 2.15 uETHIPEX TNOS XOAA BLINIANEHHS

AOKEH € yHeTOM NX TIPOLICHTHOTO COACPKan kA B 0OLLEM KOTHUCCTBE A0KCH
MOKET OblTh BLIPAXKEHO B BHAC

B = (1—n/2)(0,53+0,007p,)=(1-n/21,23-0,7¢' 7). (4.19)

e p, U P — COOTBETCTBEHHO BEPOSTHOCTh M NEPHOL HOBTOPEHUA AOKUCH,
cea3aHHble no 3akoHy [Nyaccona

pe-%.. 10 30 40 50 60 80 920

p,aer . 95 28 2 1,4 1,1 0,62 043

3a cueT 3aioNHeH U CBOBOAHOA EMKOCTH MOXHO YMEHBEIH Ih CEYEHHE
0, T.8 pacHeTHbld AuaMeTp o KOILNCKTOPOR®

B‘ = wi’/wma\ = (dp/dlna\f’ (4 20)
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14€ Oy~ opes - COOTBCTCTREHHO [LIOLLA L CCUHCHUS H AMAMETP KONICKTOPA,
HeoOXoMMBIe A4 TPONYCKAa MAKCHVAJTLHOO pacxoaa (). 0€3 3anofHeHus
ceoBOAHOH EMKOCTH.

Ipu 3Tov npeaenbHas KOHIEHTPaIlMA CTOKa J0.DKHA ocTaThea Oe3
U3IMeHeHW. JTO 3HAYHT, YTO CPeHME CKOPOCTH MOTOKAa Ha YHacTKe Mpw

MPONyCKe paCuETHOTC pacxo;1a Qp HEPE3 CCYEHUC (Dp , JIOIYMEHHOI'O C YHCTOM

3anonHenus cBoBOAHON eMKOCTH, H MakcMMaNbHOro pacxona Q

max

uepes

ceueHue o, (0e3 3amonHcHHE cBOOOAHON eMKOCTH) A0MDKHB! ObiTh

max

OAMHAKORLI, T.C. YKNOHb TpyGonposoaos, npoioxkenubix 6¢3 yuera

ceoGonnoii emkoct (4, ¢ d,, ) U ¢ yieTom ee (i, ¢ d,), cBA3aHbl

max

COOTHOLUEHHEM
iO /il = (dma\ /dp y.zs * (4~2 1)

B Takom cnyyae TpyGonpoBosbl AnaMeTpoM d,, YIOKEHHBIE C YKIOHOM

iy, obecncyar npomyck pacueTHoro pacxoaa J,. paBHoOro

Qp = Bc Qma\ (422)

[Tpn 3TOM NpU NPONYCKE MAKCHMaNbLHOTO pacxoaa (. B PaCYETHOM
ceuenud Tpybonposoaa OyaeM UMETb MaKCHMaNbHBIH Nbe3oMETPHUECKHiE
yKion [, ., paBHbIA

Imax = l‘[)/Bi (423)

Ecnu tpyGonpoBoasl yKAaablBalOTCR ¢ MUHUManbHbIVIE YKIOHAMH, TO
npu
i =003550""" =1/D. (424)

rae () — B¢, a D — B MM, COOTRETCTBYIOLIME HM AMAaMCTpPbi TPYGONpPOBOACB

=003 017
€

Byayt Goaklue pacuethblx dy B B°° pay (i, /i, - B.' ). uTo cotaer

IICKOTOpbm 3anac AJ1A HPOoIyCcKa MaKCHMA.lBHOI'® PACUCTHOrO pacxo.ia
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Z519 108 © THIOBBIM FHAPOTPadioM CTOKA, BbIPAKEHHBIM yPARHEHUCY
(2.87) v npeacTaeaennsiM Ha puc 2.20, ko3dduuneHT cBOGOAHON EMKOCTH
COOTBETCTBYET 3aBUCUMOCTH

B.=1-0,5n1 (4.25)

[Tpy HaxoXAEHMY BbILICTIPHBEAEHHBIX KOYDHLIMEHTOB B, MpHHKMA-
eTCS, YTO JHaMeTpPbl TPYO BO3pacTatoT HEMPEPBIBHO B COOTBETCTBHH € HIME-
HeHuem pacxona. PakTUHECKH ke AHaMeTp TpyGbl NPUHUMAETCH HOCTOSH~
HbIM RO ANMHHE PACYETHOI'D Y4acTKa M ONpeselseTcs Ha 11IPOMycK pacxosa,
obpasyloulerocs B koHLe yuacTka B TakoM caiydae ¢ yueToM UMKAHYHOIO
U3MEHEHUS IUaMETPOB d MO AIHHE ceTd Ko3thbuLHeHT B, MOXHO npeacTa-
BHTDL B BHAC

B, =3(2~n)m*" /(2m3'" +4(2 —H)Zi] ) ), (4.26)
1

TA€ m —YHCIO0 PACUETHBIX YHACTKOB Ha JAaHHOM KO/LIEKTOPE; | — IIOPSAKOBbIH
HOMEP y4acTka.
ITpu vmnc1e yuacTKoB Ha ROXAEBOM KojinekTope Gonee 10 snavenue

B. MoxHO onpesenats no dopmyne (4.25). 1lpu uucne ysactkos 4 — 10

3Hauende [3, RomycKaeTca YMEHbLIAT (¢ HEKOTOPBIM 3anacov) Ha 10 %, a
npH nx YHene meHee 4 —Ha 15 %

4.4, PacueT no:KaeBLIX ceTeif BOAOOTBEACHUS

Pa3mepbl ceuenunii 10TKOB, KaHANOR H TPYH, CAYKAWMX 1715 OTBCACHHS
AOKAEBBIX CTOKOB, ONPEIACIADTCE MO PACHETHOMY pacxosy, BeiMudHa
KOTOpOro 3aBYCHT OT TiepeMcHHON BEIHYMHBI HHTEHCHBHOCTH « (1/(c ra)),
BEIMUHHBI KO3(dHUMEeHTa cTOKE Y M Iowanu €ToKa F(ra) CoraacHo
MCTOAY Npeae/bHbIX BHIEHCHBHOCTEH pacxon AOKAERbIX BOA B paccma-
TpUBacvoM CCHeHWH 6y,:1eT MAKCHUMAThHLIM. KOT/1@8 NPOIO.IKHILHBHOCTD
PACHETHO!I O IO A9 paBHa BpCMEHM JHPOTOKA CTOYHBIX BO1 OT Haubo1ce
y,”la..‘ICHII{)FI TOYKH A0IHAAH €CTOKA A0 pACCUU ThIBAEMOI'0 CCHCHUS T (vmun)
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[Tpu Tom ofiecnednsaeTcs NOCTYNIEHHE BOABI €O Beel n.ioimain Takum
0Opazov, pacueriblii pacxou C YYCToM 3anofHe ] CBODOAHON eMKOCTY CCTH
ciaeayeT onpeseasTh No cnedyioilel gopmyne:

TipH MOCTOAHHOM 3HAYEHHM KOYPpULMeHTa cTOKA

0, =W Peq, F =nyF AlT" = NV B F20" g0{l +ig p Igm, ) /T" o {427)

1P NEPEMEHHOM 3HAUEHNN KOYPHLMEHTA CTOKA C YeToM (2.44)

- 12 L2n=01 _
Qp - nﬁechFA /T - .
=0z, B F20' " g (1 +)g p Igm, ) T [T 20! (4.28)

TockoneKy koadiuiueHT eviocT cornacHa (4.19) 3asuckT 0T Ieproaa
OMHOKPATHOTO NPEBLILICHUA P, O0LEAMHNM JIBA MHOXKHTENA, 3aBUCALLHE
oT p.

B takoM cnyuae dropmyns (4.27) 1 (4.28) sannwes 8 suae

0, =y, (1 -n 2)@,(p)F20"g,, [T" (4.27a)
H
0, =Nizo (1 -1 2)@,(p)F20' " qg [TV, (4.282)
rac
®,(p)=0,23-0,7¢" )1 +1g p/igm, ) (4 29)
H
®,(p)=(,23-0,7¢" )1 +1g p/lgm,) ¥ (4.30)

B 1a6a. 4.2 ut 4.3 pauy yncneHuble 3nadenns dyskunik O v @,.

CBo0oAHYI0 eMKOCTb CETH HA BHILUEPACTIONOMEHHLIX YHACTKAX MOXHO
HCRONLIOBATL TONBKO B YCAOBHAX MJIOCKOro ¥ OQHOOGPa3HOro peibeda.
3apnaua yueta ceoboaHON EMKXOCTH NPU HEPABHOMCPHOM YKIIOHE MECTHOCTH

HECKO/IBKO YCIOXKHAeTea Bennunny koddduunenta B, MoxkHO BuuuCISTH

no gopmynav (4 18) u {4 19) npu ykioue mectHoctn metee 0.01, a npu
yxaoHax 0.01 - 0,03 - ysesmuusars va 10 - 15%. Tlpy vkiionax xe cRblilie

0.03 se.iuuny P caeayeT nputinmare pastoit 1.,0.
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labsuya 4 2

3nauenun dpynkunst O, (p), BRIYMCIEHHBIE TTO {4.29),

npu p =1 ron ®, =0,972

E- (oka- Tlepuron onHokpaTHoro npenbluie;lux p, er 1
arerk (g2 |13 Jos j2 _Jio Joz [13 o5 T2 10
cre- AL S O AP Bt ot T2 R
neHu m, = 150 m_=50
2057 [073 084 [1.05 {127 043 062 |077 [LI2 [15
1,5 069 082 (091 |09 105 |055 (0,73 |085 (1,04 |1,19 ‘
43 0,74 086 (093 ;09 (099 (062 10,78 :0,87 11,01 ;1,11
Tabruya 4 3
3nauenun grynxunii d)z(p), BLIMHCAEeHHbIE Mo (4.30),
npu p=1ron ®, =0,972
Moxa- lNepuon 0AHOKPATHOTC MPEBLILCHUS P, €T
samen 102 T Jos 2 T Je2 Juzs Jos T2 Tio
MeHH m, =150 m_ =50
2 048 (066 [0,79 | 1.1 R 0,35 |054 |671 (1,2 1,8
1,5 0,61 (0,77 10,87 1,01 |1, 0,47 [066 (08 |1.09 |1,37
43 0,67 1081 {089 |09 |I,1 0,54 10,71 (0,83 |1,05 |1,26

3ana4a MpoEKTHPOBaHHS ACKAEBbIX ceTell 06b1uHO PopmynnpyeTcs Tak
TpeGyeTcH HaliTH Takue AMAMETPbL TPYO U OTMETKH NO1KOB KOLTIEKTOPOS,
PN KOTOPbiX CETh BOJOOTBEACHUs ODECTeUMBAET NPOMYCK PACHETHBIX
PACXOA0B P ZOTYCTHMBIX CKOPOCTAX TEYEHHA MUAKOCTH, 3 CTOMMOCTb CETH
MUHUMaNbHA. CTPOUTENLHAA CTOUMOCTD CIIAraeTcs H3 CAEAYIOMX OCHOBHBIX
3aTpaT: Ha NPOM3BOACTBO 3eMAAHLIX paboT, 3aBHCALINX OT rmyOHHbI 3ano-
KEHUS KONTEKTOPA, NPOTAMEHHOCTH CETH M TUAPOTEONOTHYECKHX YCIIOBHIA;
HA CTPOHTENBLCTBO KONOAUER, AIOKEPOR, 3CTaKal, HACOCHBIX CTAHUMI U T.A.
IMpu onpeaeneHHH CTOMMOCTH CTPOMTENLCTBA MO PA3NUUHLIV BapHaHTam
TPaccHPOBKH 00bIMHO OTPAHN4YHBAIOTCS YKPYNHEHHBIMU CME FHBIMH HOpMa-
MH 115 OPHEHTHPOBOYHBIX PACUETOB C TOMMOCTH CTPOUTEILCTRA | M KO:LIeK-
Topa (p.), NP CpPaRHEHUH BAPHAHTOB OTBOAA NOBEPXHOCTHOMO CTOKA VIOXHO

[IPHMEHATH 3ABUCUMOC Ih
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C, —ad® +a,h-a,, (431
a TONOBbIE OKCITYATAUMOHHEIC PAacXoabl Ha | or. M (p /roa) konsekTopa

3y =b/d+b,+ pby, (432)

rae d — auamerp, M; b — rayGuHa 3anoxeHns notka Tpybel, M, o, a, U b, —

IMNUPUIECKUE MApamMeTpbl, p, — OTUYHUCAEHUA Ha TeKyI.IJ.HFl PEMOHT U

aMopTH3aunio koekrapa (~ 0,08).
Ha ocHoBaHMW aHanu3a yKPYNHEHHBIX CMETHbIX HOPM (B UEHAX

1984 r.) MOXHO UpHHATL: b, =26 p.M, b, =16 p.M, a=133; q,=10,72,

a, = 40,65; a, = 6,21 (413 %ene306eTOHHBIX pPaCTPYOHbIX TPYO).

Ind 3afaHHbiX yCnoBHH HaMeyaloT Bauepranue CeTH, MPUHHUMAIOT
OTMETKM 3eMJIH, MHHHMAbHbIE ¥ MaKCHMaNbHble MyOHHbl 3aN0KEHUA B
y3Niax, a TalKe HCXOAHBIE AaHHbIC A7 HAXOMAEHHS PACUETHBIX PacXo/10B.

Tuapasmuqecxkuii pacyer Aok AeBbIX ceTell — Tpypoemkuit npoilece, HO0
BEIMUNHA pacyeTHOTO pacxona (Mo KOTOpoMy BeIOMPAIOT AUAMETP M YKIIOH
CETH) CBA3aHa C IPOAOMKKTENLHOCTHIO NPOTOKa BOIKI 110 CETAM, & ClieoBa-
TENbLHO, 3aBUCUT M OT yKJoHA. [lodToMy pacueT Npou3BOAAT METOAOM
MoceaoBaTeNbHOro npubnukesua. PacueT HayuxaioT, Kak npaBuio, ¢
Haubonee p:IMHHOTO KOIAekTOpa Baccelina, npoeepas ero B BeoOXOAMMBIX
ciaydasx (ApH HEPaBHOMEPHOM HApacTaHuy MAOWajei) Ha pacyeTHbI
pacxoln, noay4aeMslii ¢ vacTy nhouliaam 6acceita konnekropa

CHavana ChieAyeT yCTAHOBHTL CPCAHCE 3HAYEHUE rKOH!.I ui, aad

oTAENbHbBIX bacceiiHOB CTOKA HJW BCell CeTH B Lea0oM. 3ateM, 33AaBUIMCh
CKOPOCTBIO TPOTOKA HA NEePBOM YHACTKE KOJMEKTOPA, BLIYMCIINEM BpeMs
MpoTOKa NO Hemy 80an! ¥ no {4.14) — NpoROKUTCNLHOCTL, 2 Mo (4.27) ¢
(4 28) — pacueTHe!# pacxod Ha yuacTKe 11p# (IpHUATOH mIowWaan cToka. 1o
Tabunam (2] wnd rpaditicy Ha prc 4.6 Haxoaum auameTp TpyG npu yciiosum,
YTG CKOPOCTH TEYEHHUS JOWACBBIX BOML B HUX HE MCHee MUHHMAaNbHbIX. Fican
NPEOBAPNTENLHO MIPHHATHIC CKOPOCTH OTIMHAKITCA OT BRIMUCIICHHBIX. ClledyeT
MOBTODHTL BECh PACHCT 1IPH BBIUMCICHHBIX CKOPOCTAX M CKOPPEKTHpOBATL
pacueTHbI pacxod ¥ Bbi§paliHblft AMaMeTp Tpyon!
Jlasice TakuM Xe cnocobov paccHuThIBAEM MOCTEAYIONIHE YHACTKY
331aeMCH CKOPOCThIO reHCHUN. HAX0AUM BPEMSA PO FOKA IO YHACTKY, CyMMU-
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pYC™M €ro <O BPEMEHEW ITPOTOKAa Ha MpeablIyluX yuacTkax (0T Hauata
KOJACKIOpa). 110 CYMMapHOMY BPEVIEHH HAaXOAHM pacueTHBIF pacxol M
AuvaveTp TpyGonpoBoaa, a 3aTeM KOPPEKTHPYEM HX A0 Te€x Nop, 110Ka
CKOPOCTH BObI HE CTAHYT VA.10 OTIYYATLCA OT IPUHATHIX IPH ONPEIENEHHH
BPEMEHHW NTPOTOKA 110 y4acTKy. Ecny pacxoasl Ha nocnegylolieM yyacTke
OKQXYTCA MeHbIUE, YeM Ha NPEAbIAYLLEM, To OHU TPUHUMAIOTCH OAHHAKO-
Bbivi QO6bI4HO NpH noadope AHaMeTpoB TPYO HCIONL30BATh UX MPONYCKHYIO
cnocobHoCTL He YAaeTcs, NodToMy aonyckaeTcs pacxoxaeHue g0 +10 %
MexcIy nponyckHoit cmocoBHOCTHIO TPYO ¥ pacueTHLIM pacxoqom
PacueTHnifi pacxon, onpeaeneHHbl# METOAOM NpeaefibHOA HHTEH-
CHBHOCTH, ABASETCA MaKcHMalbHblV A9 ZaHroro 6acceflisa npu mobom
Xapakrepe M3MEHEHNA MHTEHCMBHOCTY B Mpouecce BhiNafeHns JOXKAA, HO
MpH YCIIOBUM PABHOMEPHOrO HapacTaHWA nioltaaed ctoka B Haccedine.

TR S R
0,008 NN DA D \\ o o
VAT ST L
- f\\\l\‘\ \&ZK o T >
\ k \E;\K\ \Z/\Z:’Z \\/ ><:
nd ~ |~
RO =
g » £ ] [ &Z -
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= =

0 200 400 600 860 1000 1200 1400 1600 Q.nk

Puc. 4.6 3aBMCHMOCTb YKIIOHA KaHaM3alMOHELIX TPpY6 OT pacxoda
KHOKOCTH MPH Pa3NHYHBIX IHAMETPAX H CKOPOCTAX TEHERHS
1IPH NCITHOM 3alIONHEHHH TPYG

B npakiuKe MOIYT BCTPETUTBCS CyHaH, Koraa onpeacsiettiblif Takuv
ofpa3ov pacxoil OK43bIBACTCA 3AHHKEHHBIM M HE MOXKCT OblTh NPUHAT 34
pacucTHitif TOr1a MAKCHMAIILHBIA PACKOi 110.1yHALTCSA NPU CTOKE He CO BCeH
ofeayrHBaeMoli N1011a,1, a .IHLIb ¢ HEKOTOPOH e¢ YacTH, paBHoll Bpeviely
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Joberanna va 3Tof HacTH IMowWaay l'akee nonoweHUe BOIHWKALT B CIC.Ly-
IOWHX CIy4asX [pH PE3KOH HEPaBHOMEPHOCTH paclpeic/icHua ¢ roka rno
A7IMHe BOAOCTOKA; MPH 3HAUHTEALHON PAZHOCTH B KOMDPHIIMEHTAX cTOKA,
HampHMep, B BepXx0Bo# W Hi30s0k YacTax HacceitHa, Npu pe3KoM pataInuun
YKIOHOB {{0BEPXHOCTH 3€M.1M N0 FPACCE ANMHHOIO BOROCTOKA H 1IPH CTOKE €
ABYX CAMOCTOATENbHLIX HecMexXxHbix DaccetHoB. AHaaw3 nokas3an. uTo
yciosua 06paloBaHNug MaKCHMAIbHOI O PacXoa ¢ HacTh nnowaau baccelina
COARNOTCA MIUE 11PH PEIKO BLIPAKEHHBIX HEPABHOMEPHOCTAX CTOKA, 4 TAKXKE
NpH COBNAJACHUY ABYX MIM TPEX W3 YKa3aHHbIX CJiyuaeB, KOFila pasHuua B
pacxoaax Bodbl co Bcero Haccelina v ¢ yacTy niowaau He npesbitwaeT 10 %,
CnenoBarenbRo, B TAKMX CAyHanx HAJ0 POBEPATH PACUCTBI M 32 pacyeTHbIH
NPHEKNVATL MAKCHMaNbHbIH pacxoa 10 Kacaerca B 0cHOBHOM facceliHoB ¢
AJVNHHBIMY BOJTOCTOKAMH, BPEMA NPOTOKA MO KOTopbiM Gonee 30 vuw, uTo
3HAYUTENbHO PEBbLIILIACT BPEMA NOBEPXHOCTHON KOHUEHRTPALMH.

B cnyvasx ¢cnusHus AByX MOTOKOB, KOrna OUMH KONEKTOP OTBOAMT
JIOKAeBble BO/bI C JBYX CAMOCTOATEALHbIX accefiHOB, OTCTOAIMX OMH OT
APYroro, pacyeTHLIM CYNTAETCA HauOONLIINHA pacXon, Nony4eHHbli B pesyls-
TAaTe HANOKEHUA JBYX rHaporpados ctoka c yTux Baccefiton.

4.5. MUHHMANBHDBIE CKOPOCTH MOTOKA B ROWKAEBLIX CETAX

WUn, necok v opraHWuecKHe BEUIECTBA CMLIBAIOTCA ¢ HOBEPXHOCTH
BOAOCOOpa, NOCTYNAOT B TPYOONPOBOALI ¥ nepeHocaTca no HuM. Ecuim B
JMBHEBLIX BOAAX B paloHax 3acTpOfiky KONHHECTBO B3BELUEHHbIX HAHOCOR
Mo Macce peako npepblinaet 1%. T0 B CEMbCKOH MECTHOCTH OHO MOXET
BO3pacTarh 10 5%, Koraa 3posus oussl nprobpeTaeT Donbiune MacuiTabbl,
Menwpuaiitine vacTHus! (ramerpom meHee 0,04 vM) 0BBIYHO NOITHOCTBIO
NepeMELIMBAIOTCS C BOAOH, W COINACTCA NPAKTHYECKK OAHOPOAHAA CMECh

o cpemitcil WIOTHOCTBIO, paBHOIE 1+ ('S ~1), e ¢ - cosepxanue s3ge-

WeHKbIX YacTHL B 105X 00beMa, S — OTHOCHTEbHAS (LIOTHOCTL HAHOCOB

[Mpu naiuuny B Bo.le Goslee KPYIHBIX YACTHL TOSR.IIETCR TEHISHINS K
MX OCAXIEHMIO, @ CMECh CTAMOBMTCA TeTeporcHuoll Bcoaeactsme sarpar
SHEPT MK Ha NOWIEPXKAHME HAaCTHLL BO BIBELICHHOM COCTORHHH YKAOHBI TPCHUS
OKa3LIRAKOTCA DOabLIE, YEV B YHCTOI BOAC, a HHpOlyCKHAg cnocoBHOCTL 1iPH
D10V yvedbliaeTes [ LdBHOH HpHHHON NCpeNoca MBCPIbIX HACTHIL 13
HIKEHCHAILKX CilOeB B BCPXHUC M FPAHCIOPTHPORAHUA HX 11O10KOM BO
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BIBCIUEHHOM COCIOSHUY ABJIAIOTCS NQMEPLHHBIE NYIBCAIHORHBIE CKOPOCTH
B TypOyJ1eHTHOM MoTOKe KpylHbC YacTHitbl, 0CODEHHO TPH MAIbIX CKO-
pocTax, BydyT ocaxaarbcs, KaTUTbeA, CKOJIb3HTL M.IWM CKaukooGpa3Ho
liepeaABHraTees (CaNbTHPOBATE) NO AHY, 4 HEe NpedbiBaTh BO B3BCLUEHHOM
COCTOSHUH.

VYKIOH TPEHHUSA [A.19 FETCPOreHHbIX 110TOKOB CYLLECTBCHHO YBEAWUYM-
BaeTCA W ANA 3arONHEHHBIX TPYD cocTasnser

i /i, =14+81C[gP(S -1)/(2 - s, (433)

rae i, — YKJIOH TPEHHS QN7 CMECH; i - YKIOH TPEHH JL18 BOALI NpH TOi xe
ckopocTH v; C — coaepxanue HaHocoB B Tpy6e auameTpom D B BUAC AOAH
ot obmero ofbeMa, (', — korpduuMeHT 3PheKxTHBHOIO J060BOr0 CONPOTUB-
JIeHHs B3BELUEHHDbIX YacTHull.

TpaHcnopTHPYIOLLYIO cNOcOBHOCTL NOTOKA P, {Kr/v’) MOXHO OUEHHTD
no amMnupuyeckot gopmyne

p, = 0,029(v/w, ' iy » (4 34)

roe w, — rn2paBnH4CCKas KpynHOCTh HaCTHLL.

ObIYHO TpK pacuere ceTelf BOAOOTBE1EHUA, YTOOLI H3DEKATL 3aANNEHUA
TpyOOMpoBOAOB, CKOPOCTH AOTOKA OrpaHUYUBAIOT MUHHMAbEBIMH CKOPOC-
TaMU, Munumatenol (Herauisiowelt) Cropocmbio 0OBIUHO CHUTAIOT TaKyrO
CKOPOCTB [TOTOKA, 1IPY KOTOPO#t MAKCHMAN bHAS BEPTHKAILHAS COCTABAAIOLANA
nysbcaliMy B NOTOKEC Y AHA Oyaer Oo:iblie rMapaBIHueckol KPYNHOCTH

pacuemoﬁ HacTHllbl, T.C. 4aCTHUA rnnpasnnqccmﬁ KPYNHOCTBIO W, €le

OyaeT B3BeLIMBATLCA B MOTOKE H TPAHCNOPTHPOBaTbCA MM. B TakoM cayvac
NS OlIpeACNCHUS MUHUMAIBHOM CKOPOCTH MOXeT ObITh MCIIONb30OBAHA
3aBUCUMOCTh

Y = LOSWA™ 2, (4.35)
rie A — kodhdHuHen1 (MApaBIMYECKO1O TPEHUA, BXOASIME B dopuyay
Aapcy,

Kak 110Ka3b18at0 T ONLITHL, BulIO.IHEHHbIE L ni1,1coM B ropu3oHTaTBHOM
.10TKC. NPELE.ILHOC HANPXEHNE Ha AHE, MPH KOTOPOM HATMHACTCA ARHKCHHE
HECBAIHKIX YACTHLL, OIIHCHIKACICH 3JABUCHMOCT bKY RU1A
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/lpg(s -1)d. ] F(Re,). {4 36)

(€ P [UIOTHOCT BOAbI, o, — pasMcp uYacTHilki. Re, =u.d, /v 4uc.10

Peiitio1baca YacTUILI, 1, = A[T/p — AMHAMHYECKAs CKOPOCTL.

Jlis kpynHeix yacTiy F = 0,06 ¥ Bo3pacTaet Ang 60.1e€ MENKuX 4acTul

(puc 4.7). Ucnone3yst ypasuenue TpeHus Jlapeu, noay4aeM 14s foToka B
1OJIHOCTBIO 3aMoIHeHHoH Tpybe

Vo = /88 (S - DF/A (4 37)
F=2®
w(s-1)d
19 JBuxcepue G0 B3fecy
0.5 N ;
D764
) {1
02 . Jﬂu{auLe epady
’ N Necox § mypSynenmwgs | | #9 dite J
N nazpoy Recionste
o S Pl
1 nreaanan e wymde cpr et
b "
0.05 NoMUHODHOE = ’ bty i R MHOR
meaenue § GH noj8odume epfr\?e : y':”"?'”‘,"i o
[A)
Kobbaw Wundea | i
0.02 = HenodSyciye i
namwl '

.01
01 62 05 10 2 5 10 20 50 100 200 500 1000

u _ytolp

v ¥

Puc 4 7 Jlnarpamma AN OLLEHKH XApakTepa ABWKCHHSA HCCBA3HLIX
4acTMU B 1IOTOKE

B kauecTee MuHHMMAILHOH CKOPOCTH B KOIJICKTOPAX JAMKACBOH CETH
uenecoobpasio NpUHUMATL CKOPOCTb, COOLRCICIBYIOULYH) NEPEMELLEHHIO

yacruu necka amametpoM | mm (.S' —2.6) B BHAC 1IECHAHBIX TP NO AHY

(F — 0.2) v \BrKCHUIO Yac FHIL TiecKa AuaveTpoM o, — (.25 vv go B3BELLICH-
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HoM cocrosHuu (#=0.8) B raba 4 4 npuBeicHs HonydeHHbie 10 (4 37)
MHUHUMA.IbHbIE CKOPOCTH M COOTBCTC FRYHOLLUE UM YK.IOHKI ¥ PAacXo/ikl.

Tubauya 4 4
MunHMaILHBIE CKOPOCTH, YKIIOHBI H COOTBETCTBYIOMIRE MY PACXOLb!
1o popviyne {4.37)
T
D, Y un » 103’m 8 D, Yiun » 10-’1““n 2
MM mMsc e MM mic nic
200 0,77 6,37 24 800 0,96 1,38 430
300 0,83 4,29 59 900 0,98 141 620

400 0,87 3.22 110 1000 0,99 1,25 780

500 0.9 2,57 180 1200 1,02 1,06 115¢
600 0,92 2,11 260 1400 1,04 0.91 1600
700 0,94 1,81 360 1600 1,06 0,80 2130

Fpuseaennbie B Tabn. 4.4 pe3ynbTaThl MAJO OTAHYAKOTCA OT MOJYYEH-

HuiX 1o hopmyne (4.35) npu w, = 9.1 cM/c (179 necka KPYIHOCTLIO |} MM)
(Taba 4.5).

Tabnuya 4 5
MunuMaaLHbIE eKOPOCTH, YKIOHBI H COOTBETCTBYHOIIHE HM PACX0AbI

o opmysne (4.35) A1a acbecrouementunx Tpys (D < 600 mm)
wesesoBerornsix Tpys (D > 600 mm)

Do | v |10°, | @ D, Vomr | 10° | ©
MM /e e MM m/lc e
200 | 098 [ 7.3 30,8 | 700 1,03 | 22 396
300 1,06 | 51 75 800 1,06 | 19 533
400 1,12 | 39 141 | 900 | 1,09 | 173 | 692
500 117 | 32 230 1000 | 1,11 | 1,57 | 870
600 1,2 2,7 340 | 1200 | 1,15 | 1,33 { 1300

ol 1s0s | 12 1,02 | 2410
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4.6. [Tpuvienenne IBM aag pacue1a 10x/eBbIX ceTeil
BO100TBeIeHUS

OO0bIuHO npUmeHeHHe 3BM npu 1IpocKTHPORAHHH CBOANTCS K PACHETY
A0KACBbIX ceTell, T.6. N0 33,JaHHbIM KIUMaTHUYECKUM [1apavieTpaM H NAaHoBoi
TPAacCHpOBKE CETH HPOM3IBOAUTCA MUAPABIHYECKUA pacyeT H CTPOHTCH
Npoo;1bHblA Mpodunb A0KAEBbIX KOLIEKTOPOB. [1s 3TOro Ans Kaxaoro
pacyeTHOro y4acTka TpebyeTcs BbIYMCIHTL pacxol AOKAEBLIX BOI,
nojo6pats anamerp TpySbl, onpeAenuTh CKOPOCTL TEYEHUs BOAbI, YKAOH
TpyObl, OTMETKH LWENBITH, TOTKA U FyOUHB! 3an0keHHs notka. Tlpu dTom
npHBeAeHHas CTOHMOCTL CETH 10JkKHa GblTh MMHUMAABHO BO3MOXKHOM. [Tpu
pacuere BBOIATCA OTPaHHUCHUA:

. JuameTpbl Tpy6 ZOMXKHBl COOTBETCTBOBATH YCTAHOBICHHOMY
COpTaMeHTy.

2. PacyeTHblii pacxoa ¥ auaMmeTpsl TPy Ha yyacTKe AOTKHbI GbITh He
MeHbille Pacxoa U AHAMETpa Ha 1060 U3 NPUTOKOB K HEMY.

3. Pacyerhas CpeRHSS CKOPOCTH TEUEHHA BOAbI AOKHA ObITh He
MeHblle MUHUMaNbHOHX ANs BbIGpaHHOro Anamerpa u He Ooablle
MaKCHMManbHOl An% Tpyb uz JaHHOro Marepuana.

4. Jlotok nmpucoeavHAemol TpyObl A0TKEH pacnonaraTbCs HE HHXKe
Aorka orsogsuleil TpyObl.

5. I'nybnna sanokesua Tpy6 nosmiHa ObITh HE MeHbille YCTaHOBACHHOH
IO YCAOBHAM NpOMEp3aHHus HIH MEXAHWYECKOI [IPOYHOCTH, HAH 1O APYIUM
YCHOBUAM.

[Ipu pactere NOXKAEBOi CETH HCMOMb3YETCA PAR aANrOPHTMOB, OTIIHYA-
owmuxca obIMM NPUHUMNOM flocTpoeHus PopManbHO CeTb COCTOMT M3
YYacTKOB, COEIHHEHHBIX B y3nax (puc. 4.8),

CeTb ABAAETCA, KaK Npasuno, paspeTBreHHoii. Yncno y3noe N —ua
enrHuuy bombiue vKcena yuactkos IT. Koaoauy cetu B HaType HerpeMeHHo
OTBeYaeT y3en Ha naaxe ceTd. Jls xaxaoro yyacTka N3BECTHbBI: y3en,
pacnoaMKeHHbIi Bhlle 10 TeHeHHUIO, M KOHEL yuacTka. KoniekTopy B HaType,
Kak npaBujio, OTBe4aeT ydacTok cet KaxuoMmy y3my ceTu npucsauBaercs
nopsakosbiil Homep. [Tpruuem cambiii Kb kHUHA YI€N HyMEpYeTCs NOCAEHUM,
Hymepauus y3n0B nNpoH3BoANTCS € eaunuubl, 63 nponyckos Kaxnomy
y4acTKY NPUCBAHBAETCA HAMMEHOBAHUC, COCTOALLEE W3 IBYX YHCE;l — HOMEPOR
Y310B Hauala W KOHUA YYacTKa, WY M3 HOMEPA Y371a. CTOALUCTO B Hadale
y4acTka



Puc. 4 8. [pumep cyMMHpOBaHH%
MyTeBbIX PACXONOB UPOXOAKAMH
B YMC/TUTENE MYTEBbIE PacXOnbl,
B THAMEHATENE — HAKOMJIEHUE

Baxneiuumu reoMeTpHYeCKUMH 11apaMETPaMH CCTH SABASIOTCS JUTHHbI
y4yacrkoB Oy 0ObI4HO NPEACcTaBAKIOTCS B RUAE MAaccHBa YUCeN B NOPALKE
HOMEPOB yyacTKa. To ke CaMOE OTHOCHTCS K K OTMETKaM NOBEPXHOCTH 3eM:TH
B ¥3nax. JTH OTMETKH CBOJIATCA B MAaCCHR YHCE.I, Tie OHY pa3MeIlaloTcs B
CTpOroit nocae0BaTeLHOCTH B COOTBETCTBHY C HyMepauueit v3nos.

[pn pacuere ceTn NOAb3YIOTCA Memodom npoxooku, T.¢. 06paboTka
yHGhOPMaLIKK TIPOU3IBOAUTCA NC IIENOYKE YHACTKOB., COS/IMHAFOLINX BepXHNH
y3en ¢ HkHUM. FloCKoibKY BeJMuMHA pacyeTHOrO Pacxoua 3aBUCUT OT

NpoAoDKHTENLEOCTH npotoka T M naowaan F, To npu pasnuyHoMm
XapaxKTepe HapacTaHWs ITHX BEIMUWH MO AMHE CETH NS PpacieTHOro pacxola
ChefyeT NOACYUTLIBATE PA/t PACXONOB, OTBEHAIOLIMX PA3NHUHLIM JHAYECHUAM
T’ v coorsercTsyouwnm ¥M F - Hanbodbiiuit u3 NOIyYEHHBIX PC3yNLTaToOB
[IPUHUMAETCA 3 pacueTHhiH, T0 3HAUMT, 4TO RBIGOP PACHETHOTQ Y4ACTKOROMO
pacxofia cBOnMTCA K nepebopy pana papuanToB. YHCRO BaAPHAHTOR IS OAHOIO
Y4acTKa He MPEBLIIUACT YHC1a BLILIEPACNOIOKEHHbIX Y3108 Jli060ii BapHanT
OT.IM4aeTCs OT APYIHX HOMEPOR Y3/1a. OCHOBHBIM BPEMCHeM J00craniis Bobl
OT HErO K KOHILY pacemaTpUBaeMoro ydactka ¥ CyMMO# nioinanei, Tarore-
HOILHX K MHOXKECTBY YyYacTKO8 OT Ha4d.lbHBIX Y3A0B. A0 KOTOPLIX BO/A
noberact 3a BpeMS, HE 1PEBbILLAIOIIIEE OCHOBHOIO BpeMeHn M3 noacuuTan-
HbIX LIS K2X:1010 BApYaHTa PacXo.loB NpUHUMAETCH nHanboawinui [lpu
NCPCMCUICHHUK 01 BCPXHETO ¥3.1a K HUXHEMY MPOUCXOIHT HAKONNEHHE COCPE-
AOTOUCHHBEX Y3II0BbIX PACXOAOB. KOTOPbIL CYMMUDYKOTCS ¢ YHACTKOBLIMH
PACXO1dMHA CTOKA.
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Onpeadelenye BpeMeHH NpoToka BoAbt No Tpybe TpebyeT 3HaHus
CKOPOCTH, KOTOpas B Hauaile pacyeTa HeH3BECTHA U NPH 33,1aHHbIX pacxoaax
3aBUCHT OT YKIOHOB N THAMETPOB TPY6. 3TO NpUBOIUT K ABOIHOMY cuHeTy"
CHa4ajla CKOpOCTH Ha3zHa4aloTes (Hatpumep, 1 M/c), a zateM, mocne onpeae-
IeHUA CKOPOCTH PACXOAOB, AHAMETPOB M YKAOHOB, PacueT NOBTOPRETCH C
YTOUHEHHBIMH 3HAYEHHAMU CKODOCTEH,

MccirenoBan s NOKA3LIBAIOT, HTO NPH FOPHICHTANBHOM U c1aboHaK0-
HEHHOM pefibepe MECTHOCTH KOANEKTOP BBINOAHO YKNIaAbiBaTh C MHHHMALHO

BOIMOXHBIM YKNOHOM | __,

Flpy 3TuX yCROBHAX ANS KOKAOTO AMaMETpa TPYObl MOXKHO

fipH KOTOpPOM obecneunBaeTcs HezanIWBAKOLWLAR

CKOpOCTh v

min ”

HalTH pacxoi, Mponyckaemsifi ¢ HesauauBaiowed ckopocTeio v . Iloay-

I3

yaemas Tpuaaa yucen D,Q u [ _ obpa3yeT And HEKOTOPOro COpTamMeHTa

mn

Tpy6 npeae:bHyo 3aBUCHMOCTD

imin = ke /Q°* =0,81/D%7, (4.38)

rae O - pacxoa, e, k. =0025 — ansg xene3obeToHusx Tpy6 H

k., =0,0297 — ans acbecTOUEMERTHBIX TPYD.

Ha MeCTHOCTH € YKJAOHAMHM NO TEYEHUIO, MPEBLIAICWHEMHE MUHU-
ManbHble, YKIOH KOIEKTOpa 00siuHO ONpesenseTcs YKIOHaMH MECTHOCTH
B taxux cny4asx AnaMeTp TpyObl AOnyckaeTcs NpHHUMATb MEHbLLE
AvaMeTpa, Nony4eHHOro 3 npeaeabHol 3asucumoctw {4.38), HO OH AoJDKEH
ObITb HE MEHbLLE AXaMeTPa Ha YYacTKe BbIlE 110 TEYEHHIO.

A5 0pUEHTHPOBOYHBIX 3HAUYEHUH CKOPOCTH LIOACUNTBIBAKOTCA pacyeT-
Hble PAcxoibl CTOKa W NO HHUM no Tabauue npeaelbHoN 3aBHCUMOCTH
HaIHA4aloTCA AnaMeTpsl TpYO K cTpoutcs npoduab. TMocle nocTpoeHus
MCXOHOTO BAPMAHTA AMaMeTps! TPYS BapeLupYIOT TaK, 4ToObl YMEHBLINTD
CTPOUTEABHYIO CTOMMOCTh. [IpH 3TOM Ha KaXiaoM MoclefyiolleM 3Tane
NoJCYHUTLIBAIOTCA N0 AEBble pacXodb! W cTpouTes npodune Vicxoas ui atux
YCJIOBWH COCTABASIOTCSA CBOAHBIA aaroputa (airopuT™ CHOCKH Y3JIOBbLIX
PacxoiOB, HOACYETa Y4YACTKOBOro pacxona, MOCTPOEHHMA npoduad.
KOPPEKTUPOBKY AMAMETPOB, [0OACYeTa HanoaueHuit Tpyl W ckopocTei
TEHCHHA BO,'.lbI) Y 3arem LiporpaMva pacueTa Ha KOMNhIOTCpE,
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4.7. OnTaMu3lauNs HAYEPTAHKA CeTH BOXOOTBEAEHNA

Kananusaunownbie KonexTopbl B ropogaXx yknaabiBatoTCs MOYTH NO
BCEM YJIMLAM, TaK 4TO COIAAETCA BHAMMOCTb KOMbLEBOH CeTH, XOTA CETb
ABNIACTCA pa3BeTBReHHOMA H3-3a pacLuennaenus B y3.1ax (puc. 4.9). Croumoctb
CeTH 3aBMCHMT OT BapHaHTa paciuenneHua. [lia ceT, noka3akHOH Ha pHC.
4.9, 92 CTOMMOCTB MpH 32MeHe Y31a paciiienieHna 3 Ha y3e 4 yMeHblunnach
¢ 914909 10 847075 p.; M3MEHUACh H OTMETKA BOLI B HIKHEM Y31e — C
44,16 Ha 45,52 M. [TpuHumas vekoTopyto (06BEMIIONIYIO) KOAbLEBYIO CETh
33 HCXOHYIO, NYTEeM pacLUEIUIEHHs Y31a MOXKHO BapbHpPOBATH HauepTaHHe
Pa3BeTBACHHON CETH M MONY4UTb BAPUAHT ¢ HAUMEHBLWEH CTOMMOCTHRIO,
BMecTo paciuenneHns y3ia MOKHO H3MEHATL HAMIPABNEHHE ABHKEHNS BOADI
Ha KaKOM-TO ydacTke, HOO MpH 3TOM Bceraa oGHapyKHBaeTca OAHH y3esd, B
KOTOPOM NPOU3OLLNO pa3BeTBNEHUE NOTOKOB HA ABa. OlHO HamnpasieHHE —
HOBOE, N0 ITOMY Y4YacTKY, a BTOpOE — IPEXHee, HO NO Apyromy ydactky. Ho
TaK KaK pa3BeTBICHHE MOTOKOB B KAHAIH3aUHOHHOMN CETH HEZONYCTHMO, TO
Heo0XoUMO 106aBUTE HOBLIH y3en 8 Hayane TOrO Y4YacTKa, Ha KOTOPOM
HamnpasleHHe ABIKEHUS UAKOCTH HaMeHeHo. Bapbuposanue HauepraHus
HAUMHAETCA C MCXOAHOre (NPUHATOr0) BapHaHTA HANpaBRCHUH, KOTOpLIH
yKa3bIBaeTca Ha niaxe obbemmomiedt cetu. Yicxoliuplii BapuaHT MoxeT 6biTh
MPOU3BONBHLIM, HO HA HEM HEAONYCTHMb! LMPXYAALKH, T.€. JBHKEHNS MO
3aMKHYTOMY KOHTYpY, HAMPHMEp, 0 KOHTYpaM 2 — 3; 3 —6; 6 - 5; 5 - 2;
2 - 3 n ta. (cM. puc. 4.9). Urak, BapsHposanHe CBOAHTCR K U3MEHEHHIO
HanpaBNeHHs Ha KaKMX-TO yuacTkax. Mx nepeuess npusoautcs nepen
CUYETOM, ¥ OHU HYMEPYIOTCA MepBbIMK. YUyacTky, HA KOTOPbIX HampaBieHHe
ABWKEHHA BOAbI OyReT N3MEHATLCA, HE MOTYT MPUMbIKATD K HUIKHEMY Y3y
CeTH.

YToObl YMEHBLUNTL KORMMECTBO HACOCHBIX CTAHUMH Ha ceTh, HHoraa
BbIFO/IHO He MHHNMH3HPOBATh CTOMMOCTb HOBO#H CETH, 2 MAKCHMH3HPOBATD
OTMETKY BO/ib} B €€ HIDKHEM Yy3/le NP YCNOBHH, YTO 3Ta OTMETKA MOAYHUTCS
JLOCTATOYHO BLICOKOH AN fipHema Boabl Ge3 nepekauykd Huxe pacnono-
MEHHbIM KONNEKTOPOM. TO 3HAYMT, 4TO ONTUMH3ALNIO HAUEPTAHUA MOKHO
NMPOU3BOAUTD MO KPUTEPUAM CTOMMOCTH ¥ OTMETKH BOAbI B HUIKHEM Y3.1¢
CeTu

O6bvemmoLLan Ko:1bUEBaR ¥ Pa3BETBAEHHAS CETH MMEIOT OIWHAKOBOE
HHUCJIO YUACTKOB !, HO YHC.I0 ¥3N0B # B HUX Pa3iHUHOE!
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ANA pa3BETBICHHOW ceTH

n=t+}. {4 39)
A9 KONbUEBOYH ceTH

n=t+1-m. (4.40)

rae m — 4YHCI0 Koael

CroumocTb
Ormetka soAbl, M

o Puc 4.9. BapuauThbi HaepTaHua ceTH:
a— obbemniowas cetb, f — nepasiit
IBAPMAHT pacilenneHns y3noB, 6 — BTo-
po#i BapHAHT pacilE1eHHs Y3oB

Heno B ToM. 4To nocJe paculenieHus Ko;iblia y CeTH nojyvaercs
JIONMOTHUTENbHBINA y3€.1. YTOObl COKPATHTL MAUIMHHOE BPEMS. PACHET CETH
Ha K&XIO0M 7Tane 3apbipoRaHus TPOH3BOANTCH YNPOILEHHO. AMAMETPbI CETH
HE BapbHUPYIOTCS JTO HE BHOCHUT CYLIECTBCHHBIX 110! PELHHOCTEH B OMTHMU-
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341|MiO, 1aK KaK BO MHOIHX C.lyHasx npR AC1221bHOM pac4yeTe B OCHOBHOM
COXPAHAIOTCA AMAMCTPLI, HA3HAYEHHBIE NO TIPEAEIhHON 3aBHCHMOCIH
CTOXMOCTBL CETH HOACUYHTBHIBACTCH N0 Gopmy.ic A8 Kene300eTOHHBIX
pacTpyOHbix TpyD, NpokAaABIBAEMBIX B MOKPbIX | pyHTaX!

C, =40,65D"'" +6.21h,,~10.72 (4.41)

Ykaon noacuuthisaetcs no (4.3), korpdrumenT ru1pasandeckoi o
TpeHus X — no (4.5), Hesaunusaiowas ckopocts — no (4.35). Ilpoduab
CTPOMTCS MO LIENAbIraM TpyS.

4.8. Pacuer n10xaeBoil ceTH, paoTalomedi 1o Hanopom

U3secTHO, YTO C YBEIHYEHHEM YKJIOHA CETH €e LPONYCKHas
cnocoOHOCTh 3HAHYKTEIBHO BO3PACTACT, @ CeveHHe TPYOONpPOROAa I1pH 3TOM
ymenbiiaetcs. OgHaKo 3TO BEAET K yBenuuenuio 3arnybienusn ceru.
YBENHUUTL HPONYCKHYIO cNOCOOHOCTL TPYBONpoOBoA2 MOXKHO 3a CHET
MCTIONBb30BAHHA HANOPHOro pexuMa paboTbl KONIEKTOPOB JOXKAEBOR CETH
(puc. 4.10), uto ocobeHHO BLIrOAHO NpY MAbIX YKNOHAX MeCTHOCTH [23].

Puc 4 10 Cxema yyacTka A0%ACROH CeTH. padoTatoInero 1o/l Hanopov
! cMo1posoli ko1oell. > ypoBeHb Boibl, 3 1Ib€ 30METPHUECKHC THHHU

HzBecTHO, 4ro HIPH MO.IHOM 3AM0.IHCHUH PACXOLbl. NPOIYCKACMBbIC
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Tpy6Oi, HPOIOPLHMOHA.IbEBI KBAJPATHOMY KOPHIO U3 YKIOHOB, UTO MOXCT
ObiTb BbIpaxeHo Gopmy.1oii

0./Q. = JI.]T, +1, (4.42)

rde Q. 0. — MaKCHMAaIbHasA NPONYCKHAA CIOCOOHOCTL NPH HATOPHOM K
Ge3nanopHoM pexxumax; I, — yxaou aHa Tpy6ul (koxiektopa); [, -

A004aBOMHBIA HallOpHbIH ykJoH, pasHbil Jf/l (H - rnyOnna 3anoxeHus

wenniru TpyGel B BEPXOBbe, [ — [UTMHA KOLICKTOpa).
) W3 dopmyibl (4 42) BUaHO, 4yTO HaubonbLLEE yBEMUEHHE HPONYCKHOM
¢nocoBHOCTH 11IpH HAMOPHOM PeXXHME UMEET MECTO Y KOPOTKHUX KOJLIEKTOPOB,
YAOXKeHHBIX ¢ GOJIbIUMM HAYANbHBIM 3arAyONeHHeM N ManbIMK YKAOHAMH
NHa TpyObl. Hasbonblliee pacnpocTpaHeHHe NPpH yyeTe HANOPHONO pexuMa
ABwxeHds noayyuud Metof H H. Benosa, npu koTopoM CeTb paccHHTHIBAIOT,
KaK Y (P CAMOTEHHOM PEXKUME, HO C BBEIEHHEM NOMPaBOHHOro Ko du -

enTa k,, NoNny4MBILEro Hassanue ko3PGUUHCHTA HAMOPHOCTH, BIKSIOWErD

HA CHIXCHME BEAHYHMHbI PACHCTHOIO pacxona, No KOTopoMy Onpencnserca
anavieTp Tpy6hel. B 3ToM caywae yaenbHbie pacxombl 6yayT

9y =9 k,, (4.43)

rie ¢ — KHTEHCHBHOCTb NOX/A, ONpeacnsemMas BbilUeipHBEACHHbIMH
meToaaMK (r1. 2).

Hcxons w3 1pealionoxeH s, 4To B HaualbH bl MOMeHT TpyDa 3anonsena
TMOMHOCTBIO H MbE3OMCTPHUECKUH YKIOH B TEUCHHE PacyeTHOro BPeMeEHH
paBHOMEPHO BO3pacTacT OT YK10Ha TpyObl 10 MAKCHMaILHOTO CBOETO
sHavenns, H H benos nonyunn caenyoulyio gopmyay ang kodxgduunenta
HaNOPHOCTH:

k, =[((a+1y** =1) 154} /Na+1. (4 44)

AN
rie a=1.f1, - I1/h, n — nokazatean ciencuu 8 Gopuy.ie (r[th .
XAPAKTEPHUIYIOWMH HHI1EHCHBHOCTh LLO%K.(89 B 34BHCHMOCTH OT €10
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MPOLO.KHTEILHOCTH, /1 — TIOHMXKEHHE OTMCTKH TOTKa 1Ha Tpydonposoia
(h = !rp [)

B H. KaauuyH spews npotoka 1pH HaNOpHOM PeXHMe OnpeiesiseT
MpH MAKCHMAILHOM YKIOHE M 1ns KOpdhHliKenTa HaNnopHOCTH Mpeaiaraer

dopmyay
k, =(1+a) ">, (4.44a)

3naueHHs ko3ddHLHEHTa HAMOPHOCTH MPY PA3HLIX 3HAUEHUAX d U 1
IpUBEAERDI Ha puc. 4.11.

oy [ | |
0 | =075 “}n=0,65 055
0 7 P — - Vi ’i
D N e ey »
w04 ;
05 s
JFQlﬁ ?FQ7/ é
03 :

0O 1 2 3 4 5 & 7 8 9 10
a=l, /1= Hh

Puc. 4 11 Tpaduk koapduumenTa HANOPHOCTU" KpUBbIE /, 2 H 3 BLIpakeHb!
no dopmyne (4.44a) cooTsercTeerHo npu # = 0,7; 0,6 u 0.4, kpusble 4, S 1 6
npu n =0,75; 0,65; 0,55 snipaxkens no gopmyne (4.44)

4.9. OcoGenHocTH pacueTa ceredi onypa3aeabHOH CHCTEMBI
BOJOOTBEAEHHR

CMech pasauuHbIX KaTeropuit CTOMHBIX BOA B 00LIecTAaBHON cHCTEMe
BoflooTBeAEHHS Gojlee ONacHa 14 BOJIHBIX OOBLEKTOB, YeM 0aUH MOBEpPX-
HOCTHbIH CTOK, OTBOAWMbIH NO AGKIAEBOH ceTH pasfe:bHOH CHCTEMBI.
Benenctaue Boicokoi 3 hEKTHBHOCTH OUHCTKH M CAHUTAPHON HA1EXKHOCTH
Bce 6oablICE pacnpOCTPaHEHNE NOJYYAET [10.1ypasieibHasn CHCTEVA, KoTopast
paccMaTpHUBAETCA KaK O/HA W3 OCHOBHBIX MCP 110 3aIIUTE ROAOEMOB OT
3arpsA3HEHH S 1 OPOACKNM NOBEPXHOCTHLIM CTOKOM TpaccupoBaHie ceTel 40
IHCPEXBATbLIBAKOLMX KOLIEKTOPOB U UX PACHET IIPH NOAYypasied BHOM CHCTEME
CneayeT IPOH3BOINTD, KaK H NpH pa3leibHOl cucTeve

B pacuetax noivpaiaelibHofl CHCTEMBl PACXO/l IO 1EBLIX BOIL,
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NOCTYNAOWANX B OOHIECN1aBHOH KOJLIEKTOP. TPHHHMAETCA PABHBIM PAcXoy
CTOKA NPEefeibHOrO N0 WHTEHCHBHOCTH ZOXAS, fipU KoTopov cBpoc
JO%IEeBbIX BOA H4epe3 pa3deNuTeNbHble Kaviepbl elle He NPOU3BOAMTCA.
CuuTaeTcs, UTO rpaH¥UA nepexoia oT Pe3koro BO3pacTaHud KOHUEHTpauuu
npumMeceii B nepeoil dase cToka k foaee NNABHOMY naseHHIo 3THX 3HAHEHHH
COOTBETCTBYET MHTEHCHBHOCTH 20-vimHyTHOro goxan 10-12 a/(c ra). Iy
MHTEHCHBHOCTb PEKOMEH1YETCS NPUHHUMATL KaK “NpeacibHyto”, TaKk Kak
npeoG:1alakue ManblXx CTOKoOOpas3ylOWMX A0KASH NO3BONNET NPH STOM
HANpPaB/ATL Ha CUMCTKY Ao 70 % rogosoro obbema NMOBEPXHOCTHBIX CTOUHBIX
BOA. J{aHHa$% WHTEHCUBHOCTb COOTBETCTBYET MOBTOPAEMOCTH AOKiEH

10-20 pa3 B roay. [1pu npeeblwenny npesensHoro pacxoaa J,, nponcxoant

¢Opoc noxaesbiX Box 8 Bawxaitwuii BonoeM. [Ipy oueHke 3arpalHeHns
BoioevioB 00bemMbl cOpoca HOKAEBOTO CTOKa B HHX Hepe3 pa3le lnTeabHbIe
Kamepsl He J0.DKHBI NTPEBOCXOAMTHL JOMYyCKaeMblX FOLOBBIX HArPY30K 110
3ATPA3HEHUAM HA BOLOEM, KOTOPBIE YCTAHABNKBAIOTCS B 3aRUCHMOCTH OT
camoouuuaouel cnocobuoct Boacema. OctanbHas 4acTh rogoBOro
obbema JOKACBOro CTOKa JOMKHA HAaNpaBNAThCA KA OYUCTKY. Tak uTo AnA
OLEHKH TPOH3BOAHTEAbHOCTH OYUCTHBIX COQOPYKEHHWH ¥ CAHMTApHOro
COCTOAHMA BOXOEMOB HYXHO 3HaTh cpeanufi rogosoil obbem cbpoca HacTH
JIOXAEBOTO CTOKa B BOJOEM uepe3 pa3fenuTesnbHble Kamepbl (MU
JAUBHECNYCKYU) NpH 3aJaHHOH BEpOATHOCTH “NpefensHOro” pacxona,
OTBOAMMOrC Ha CMHCTHLIE COOPYIKEHHS.

Ana cauuTaproll oOuenku paboTbl nonypaznedbHoW (#au
o0lLecnIaBHON) CHCTEMbl BOAOOTBEAECHHWA BAXHbI TAKKE MOKA3aTelH, Kak
yacToTa cGpoca B BOAOEM B TeHEHHE rona S,,, CPE/HAR TOI0BAs NPOAOIKH-

TeNbHOCTS Tig, W cpeanue roaoesie obuwemsr c6poca W, B BOnOEM. Ecan
NPUHATH 3aBUCHMOCTL MHTEHCHBHOCTEN fOMKAEH g ,, Yepe3 KOTOpbIe Bbipa-
KAIOTCA pacveTHbie PaCXOAbl B KOMIEKTOPAX, OT CYTOUYHOro CNOS 0CanKoB
H, ¢ cooTReTCTBYIOUIMY NEPHOAOM NPeBbiwienus p no Gopmyne (2.32), a
CYTOUHbIH c0i 0caakoB — no popmy:e (2.39), To Bce pacxoant OT A0kaek ©
cyTouHbiMu ocaakamn H, < H . nosropsiommxcs yaile “npencisHoro”
aoxas{c S >5,,), GyayT oTBOAHTBCA Ha O4NCTHBIE coopyxeHus Oe3 c6poca
W cocTaBAT obbem W, ,. A cOpoC uepes pasucauTelbHbie kamepsl GyacT

1IPOMCXOANThL TOIBKO OT AOKIACH ¢ CyTouHbivM ocalxavu /f, > H .
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TOBTOPSAOLIKKCS peke “NpedeabHoro” goxkas (puc. 4.12) CyTtounntii csol

ocagkos H, ¢ 3a/1aHubIM HEPUOIOM OAHOKPATHOTO NPEBLILEHUSA P, BbIpa-
KaerTes coraacHo (2 39):

H,, =h(igm. /S, )" (4.45)
/ hN
Wcb
h LY EVP Wou 2
“pWQq,[ (/ F 72T eTT VA A v e S —
Sap So S

Puc 4.12. [prHuMRrnansHas cxema 3aBHCHMOCTH €109 JI0¥AEBOIO CTOKA OT
KOJIMHECTBA pa3 ero MOBTOPEHHA B Oy H COCTaRNAOLUME cToka W, =W, + W,

HaTpaBISEMOro Ha OUHCTHEIE COOPYEHHA 1 Ha COpOC B BOAOEMBI

Ecnn xe 3amaerca HopMa HHTEHCHBHOCTH “mpeAeabHOro AOKAA™

NIPOAOIDKHTETLHOCTHIO 20 MUH G5 1y, TO COOTBETCTBYIOLUMI ITOH HOPME /10
CYTOYHHIX Ocaakos Byner

an ZQZOnp/q20~ (4 46)

The g, — OTHOCHTEIbHAs UHTEHCHBHOCTH AOKAS MPOLOTKHTCABHOCTBIO
20 mun iph p < 0,7 roxa (npun 4).

Ha ouncTHBIE COOPYKEHHS ZOMKEH NOCTYNaTh Hanbo:ee sarps3Hetbii
cToK W, , OT Bcex aoxae# ¢ cyTounbimu ocankamu H, < H ., u HexoTopas

vacTs W, | (cM. puc 4.12) croka oT 2oxaeit ¢ HacToTol nosTopenna S <5,
Te.

Wm:qul-L n-«!zWr"Wcﬁp (4 47)
CpeaHeroaoBoil CAOI CTOKA WM 0CAAKOB OT A0WAeH ¢ EpHONDOM 1IPCEbI-

WeHua P> p,, WM NOBIOPAIOIMUXCA B CpeaHev S < S, pa3s B roay

HaxoaA1Cca HCPEe3 HHTCIPAbl
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np

h t= J‘hds = hnS CD(mr /‘Snp’ HO hl) (448)
S

H, = J‘ H ds = h,S,,®(m /S, Hy h,=0), (4.49)
0

OtHowenne h /H, =y, — x03bpHUHCHT CToKa OT AOXICH, AalOWUX
cOpoc. Ha puc. 4.13 npuseseHsl 3na4ueHUs @, BbIYMCIEHHbIE Ha DBM.

6 0.01 002 603004 00600801 02 03040506 Sm
o 3
] \ \\ .15'-a6‘5
§ z 2
5 W ™ ~
e ol B *0
4 ~ ey \ &‘ es‘ ML
RS S 10
[ N h
SISl et
N " s W r = Sy, N . N M
18 Sw " 5z ENRWN N Tle
oy
1'4| ;& 2055 Pt | N b, 0"\ \\\\ \ \ N\ fn
y T 11T DI » NN N -
YT S CNOR L NSNS " \\\ N 0.3
061 002 003 s " SHNSOR
0.5 LR g S AN 02
osr h N
0.4 NN N
0.3 P >
084 208 0.1 02 03 64 06 08 S/m

Puc 4 13 Homorpamma naa onpenencuus dynxunn ¢ B (4.48) npu
B=0,55 {a) u 0,65 (6)

Bennuuna cnos cbpoca hg, Gyaer
hcﬁp =h| _an'vcw :hl _hup (4 50)

CpeanecyTounnii cnodi cbpoca ot goxkich ¢ S<S, 6Gyier
op = Besp/S.p IpEC.IbHBIA PACXOil TOK.ACBHIX BOL B OOLUECILIARHOM
KOJICKTOPE MOXKE1 ObITh ONPEASICH NyTeM lepecuera JOKAEROH CeTH Ha

137



c.iyyal BbIIAAEHUS JOXKAN MPEIC.IbHOR HHTEHCHBHOCTH ¢, T.€. ONpeae-
JSIOTCA PACXOidbl JOMKAEBLIX BOT. CKOPOCTH MOTOKA M HANO:IHEHHUS TPYD Ha
pa3IMYHbIX YHACTKAX NpW 3adaHHbIX AMAVETPax U YKIOHaxX TpyD, KOTopble
Obl1¥ OllpeaeneHbl paHee, KOFAa CETH PacCYMTHIBAINCH HA MPONYCK
pacyeTHOro ACXKAS NPY MOTHOM HANOAHEHHH TpyD

Bpems npotoka ot caMoit ygaicHHo# Touku GacceiiHa cToka A0
pacueTHOro CEYEHHs NP Aoxie npelenbHol uxTeRcusHocTn Ty Gyaer
Oornblue, UeM MpH AOK e pacieTHOH HHTEHCHBHOCTH, TaK KaKk yMEHbILAIOTCA
cTeneHb Hano.1HeHH TPyO n CKOpPOCTb TeHEHUS BOMIbI B HUX H YBENHYHBaAETCA
BpeMs MPOToka Boasl no TpyGam. IToT cnocob pacuera TpyAoeMkHi, H6o

TpeGyeT onpeleicHaus Bpevexu npotoka I, u pacxoaa O, Ha Bcex
pacueTHbIX yyacTkax aoxaesoi cetu, [Npolle onpeneauts npenebHbIR

pacxofl C NOMOLUBEY KOIDDYULMEHTOR pasaencHus k

=0/ Oues = =12y, 12, )" -7, 7, (451)

3mech NPUHATO, UTO pacHeTHbIH MaKCHMAaIbHLIHA pacxod onpeaens.ics

npH p=1r03, & §, — OTHOCHTE/IbHAA WHTEHCUBHOCTh A0KIA, B3ATad MO

npun. 4 npu p > 0,7 rona n BpeMeHN KOHLEHTPaLKM# PaCHETHOIO CToKa 7, ;

4rp — OTHOCHTENbHAA HHTEHCUBHOCTS TipeAenbHoro fox s npy p < 0,7 roaa
1 BpeMeHH KOHUEHTpauKH cToka (7, ) npeeabHoro AoKas.

Pewnth (4.51) MoxxHo metoaom Asofisoro npubnuxenns. CHauana

NPUEATL §,, NO NPHI. 4 NPU BPEMEHH KOHUEHTpaUny cToka T, u HaHTy B

nepeov npubauxkenun k.., 3aTeM 110 3aBUCUMOCTH

r=0812k%) =0812(0pn /O, )} (4.52)

HaX0AXTCA KOIDPUUHEHT », yHUTBIBAIOLINT YBEAULCHHE BpeMEHH MPOTOKa
BOAb! NO CETH NPH NPeENbLHOM A0XKAE 1O CPABHEHUIO CO BPEMCHEM NMPOTOKa

MPpH pacyeTHOM J0Xde. 3aTev Hpu BpeMeHH KOHUEHTpalun ctoka T, ¢

y4crom » o npui. 4 Gepetes seanuuHa . noacrasigercs B (4.51) u

HAXOAMTCS BTOpPOE lipubanmenue £
s onpegenenua koxppUUKHEHTa pa3nciICHHUS MOXKHO [10;1b30BaThCs
Homorpavvoil [24]
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Iaapa 5. OTBEJAEHHE BOABI C KPbIL!
5.1. Cnocolbl 0TBOLA BOABI ¢ KPOBEJIL

ATvocdepHbie BO/Ibl C KPOBEJIL MOXHO OTBECTH TPeMs OCHOBHbIMH
c11oco0amMH. HEOPraHM3oBAHHLIM HAK CBOOOIHBIV ¢GPOCOM BOIBI 110 CBECAM
KapHU3a. HaPY)KHBIMI BOAOCTOUHBIMY TpyGamn ¥ weao00amu, BHYTpeHHHUMU
BoAocToKamu. [1pu HeopraHHW3oBaHHOM U cBo6OAHOM ¢Opoce NONIEBbIX U
TaAbIX BOA C 1;I0CKUX MilM ABYCKATHBIX KPOBE.Ib KHJbIX M IPOVbILINEHHBIX
3/1aHW# CBEChI KapHu3a JOMKHB! GbITL AocTaTouHO GonbUinMy, YTOGH
APEeJOXpaHuTh 11I0CKOCTH CTEH, YINbl ¥ IIOKO:Ib 31aHHS OT YRHAKHEHUA.
BeaeacTaue yBiaxneHus CTEH ¥ LOKO:eH 30aHNA YXYALIAIOTCA IKCNAyaTa-
IIMOHHbIE KaYeCTBA OFPAXAAICILMX KOHCTPYKLKH, CHUXKAETCH 1011 OBEHHOCTh
3A4HHA B UCAOM M HpOMCXoAUT obMep3aHue KapHU30B 3j1aHHg, B ocobeH-
HOCTH, NPH COBMELLEHHBLIX NOKpRITHAX Ha cBecax xpeitin o6paiyrorcs
HATEAH W cOCYNbRY (TONUIMHOH [0~15 ¢M), uTo NPHBOAMT K HHTCHCHBHOMY
PA3PYILEHHIO KPOBIH.

[Tpu oTBORE aTMOC(hEPHbIX BOJ Hepe3 Hapy*Hble BOOCTOMHBIC TPYEbI
W ROTKH (uaule BCEro npH CKATHLIX KPOBNSX) B OCECHHWH, W ocobeHHo
BECCHHUI, NepuOAb Boda B xenobax, Tpybax ¥ BOPOHKAX saMepraert, 4To
NPUBOANT K OBICTPOMY Pa3pyLUEHHIO BCCH crCTeMbl BOAOOTBORA, YBETHUEHHE
AnaMeTpa BoAOCTOYHEIX TpyS 1o 200-250 MM HECKONBKO CHIKAECT, HO HE
HCKJTIOUACT BO3MOWKHOCTD paspyLUE€HHS BOIOC TOYBBIX CHCTEM ILPH OTTENENNX
1 3amMopo3kax BTopbiM HEAOCTATKOM 3TOH CHCTEMSBI SBISCTCS TO, YTO HA
TPOTYap BO BpeMs JOwuAe# ¥ oTTenened nocrynawor 6oablune coCpenoTo-
YEHHBIC NOTOKH BOABL, CO3AAIOLME HeyaoOcTBa And nelexonos. [1osTomy B
pane ctpan Esponbl BOAY 1O HapymHbIM BOZOCTOKAM OTBOAST 8 CHCTEMBbI
JNOKNEBON KaHaJIU3aLLHH, HO TAKOH BOLOCTOK HE | apaHTUpyeT OT o0Mep3anus
kenobos 1 Tpyb B OceHHUE H BECEHHHE NEPUOLDI.

Hanfonee cosBeplieHHBIM B HAJIEXHBIM CPEACTBOM OrBOAA BOJIbL C
KpOBEIb 302HUI ABAKIOTCS BHYTpPCHHUE BoaocTokd. Boja ¢ kpoBaw
CoGHPAcTCA B BO/IOCTOMHBIE BOPOHKH W HAMPAR.ISETCA B BOAOCTOUHbIC TPYObI
{CTOAKU). COEAMHMOUIME BOPOHKH C NOANOABHBIMH H.I{ [IOABECHBIMK
TPYOOIUPOBOIAMH. OTKYI4 BOAA Yepe3 BbIMYCKH cOpachIRAETCH B HAPYKHbIE
TpyvOOLIPOBOAL J0xAeBOH Wik obilecnnasuoil kananusainiu, ubo Ha
OTMOCTKY WK B JOTKY ¥ 31aHUA,

BHY 1peHHKe BOLAOCTOKH OHOIPOILTHLIX IPOMBIILICHHBIN 31dHKH

YCIPAUBAKITCH O0BIYHO O CXEME C O1HOM ROPOHKOH Ha cToake Buy rpeitine
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BOIOC TOKH MHOTONPONETHBIX 3aHWi YCTPAHBAIOT MO CXCMav € NOAN0Ab-
HbIMU MM (101BeCHBIMY TpyOonporouaMu B kaxaov psijly KOJOHH, Ha
KO10pbiC 0l11PatoTes epMbi [II0CKHX KPOBENb, HEOOX0AMMO ycTaHaBIHBATh
x0Ts Obl ONHY BOpPOHKY. B JKCIIyaTUDYEMbIX KPOBIfX (HAa KOTOPbIX
pasmelcHbl, HallpUMep, coaspuii, kade u T.N.), Kak NpaBu.10, YCTPaUBaloT
00bLIOE YHCIO BOAOCTOUHbIX BOPOHOK, KOTOPbie Kax Obl NPCHUDYIOT
KpoBjl0 BopoHKK C MiI0ckoH KpbilkoH {pcLIETKOH ) 3a0€:1bIBAOT B OAHOM
YPOBHE ¢ NOBEPXHOCTHIO 3dUIMTHOIO C;10A U3 FpaBHA, 6CIOHHBIX MIH
ac(aasTOOCTOHHBIX TLHT.

BozocToutbie BOPOHKH Pa3MeILaloT Ha KPOBIIC, HCXOAS U3 OPUEHTHPO-
BOUHBIX HOPM 1IPEACIIbHO AONMYCTHMEIX BETHYUH BOjOCBOpHOH Nutoliaan Ha
OHY BOPOHKY M pacCTOHMS Mexly BopoHkamu (Tabn. 5 1).

labauna 5 1
MakcumaibHo AoNYCTHYMbIE ILIOWAAN BodocGopa (mM?)
HA ORHY BOAOCTOMHYI) BOPOHKY

—_—

. Beanunna g, WcHa l ra
Tun kposesb — 920

| | Bomeel2 _f___lz_ﬂ—l@ "1 Menee 100

CkaTHbie 600 800 1200
Tnockue 900 1200 | 1800
Inockue, 3amon-

HeHHble BOAOT 750 i 1000 AL 1500 |

Paccrostine Mex 1y BOpOHKaMH B eHJIOBaX (NPOCTPAHCTBO MENK/LY ABYMS
CKaTaMu Kpoblwy, o6pa3yoiuvK BXOASIMHMI yroa) CKaTHbIX KPOBEJIh
npuHumaercs He 60aee 48 M. Ha miockux kpoBIAX pacCTOsHMC MEWAY
BOPOHKaMH VOXET gocTurats 75-100 m

5.2. Pacuer upsToKa BOABL K BOMOCTOKAM

Boja obpasyerca HA kpbliiax ad00 B PE3Y.IbT4TE BbINAACHHA A0S,
aubo npu FasHU N HAKOIIMBLUETOCR 1aM CHEra ﬂ.’lﬂ BOAOCTOMHBIX BOpOHOK 7]
BOAOCTOMHBIX CHCTCM PaCcHETHBHIMU SBNAIOTCH PACXO.R! BOALL, 0Opasytoiuecs
B pe3ynbLTaTe BbINAIEHUS AOXAEH.

OCHORHOM xapaKTepHCTHKOH A0MAA ABMECTCH erd MHTCHCHBHOC b 3

5-MHHY1HBIH OTPC3OK BPEMCHM — ¢ JT@ HHTCHCHBHOCTH MOKET GulTh

onpeaciicna o Gopwyaav (2 32) n.ui (2 40) npy sHaeHMAX G, . BISTBIN 110
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npua 4, a suaucnua H | BoipakaloTes 1o gopuyae (2 39) Bruibop nepuroaa
OJHOKPATHO!O MPEBbIILICHKS PACHCTHONH HHTEHCHBHOCTH RPOM3IBOUMTCH R
3aBMCHMOCTH OT penbeda Kpbilik (BO3VMOKHBIX ee 11ePerpy3ok ¥ akKymy.iu-
pytolueit cnocobHocTH) st NJOCKHUX KPbill MOXKHO HA3HAYaTh NEPHO;]
O/IHOKPATHOTO TIpeBkiiuenns p =110 wiaK daxe p = 0.5 JeT, Tak Kak npu
npuTOKEe BO/bI DONMbLIC TPONYCKHON CNOCOGHOC M BOAOCTOUHON CHCTEMbI
Ha kpblite obpa3zyeTcs paBHOMCPHO pacipenciCHHbIR cnoil BOAbI.
B Taba. 5 2 npuseaesl BEMHUMHbI C10A BOAL! HA TOPH30HTANBHON NIOCKOCTH
NPy BOKARX PaIMHHOH HHTEHCHBHOCTH H NPOROMKUTEILHOCTH (623 cTOKa).

Tabmiya 5 2
Bennusnsa cios Boabt & (VM) Ha rOPH3OHTALHOMA NNOCKOCTA

Mponomku- | WHTEHCHBHOCTD S0#S, 1/C ra ~

TENLHOCTD

RO, MUK 100 150 ?00 250 3“00 400 50?_. |
5 . 3 45 6 75| 9 2 s
10 6 9 i 12 15 18 24 1 30
20 12 18 . 24 30 36 48 60

MaxcHManbHas NpOAODKHTENBHOCTD 7., (MHH) BLITAAEHNA CYTOMHOIO

Ci10% OCARKOB C MHTCHCHBHOCTBIO ¢, GYZIET

Tmax = 166’7/‘;5 4 (5 I)

Ha ckaTHbiX KPOBJISIX NPHTOK BO:bI B TOHMIXEHHbIE €€ HACTH (eHAOBbI)
MOXET 0Ka3aThesi GonbLle MpolyckHoi cnoCOBHOCTH BOROCTOYHOM CHCTEMbL.
B ennoBax obpa3yetcs cnol BOAsl, HAFPY3Ka OT KOTOPONO MOXET OKa3aThCs
Goabtlie CHEIoBOH HArpy3KH. Ha KOTOPYIO paccuMTelBaloT kKposmio. Cielo-
BATEJILHO, PACHCTHAA MHTCHCHBHOCTb AOXIA # NMCPHOA €€ OJIHOKPATHOTO
lpeBsILleitMa A0KHbE ObITE Ha3HaYeHb! TaK, uyToObl CiOi BOAkl B €HNOBaX
BO BUEX C/lyHasX HE MPeRbILIAN BeJIMUMHbE PACHCTHON HATPY3KM HA HOKPHITHE
Jlnsa cxarHbiX KpoBEIb ¢ BOAbIIMMK IPOAETAMH dEPM PACUCTHLIC PACXObl
MOI'YT OKA3arhed DOIILUTEME K PEUKO TIOBTOPATLCS (C 11EPHOLOM OAHO-
kpaTHOTO UpeBbiuenns | pas B 20-50 .ieT) CucTema BHY1pCHHMX BO.lO-
CTOKOB, PUCCHMTAHHAN HA DTH PaCcXo/lbl, NOJyYaeTes | pOMOLIKOR 1 HE KO-
HOMUYHON YMEHhilIMTB Pacie [HbIE PACXO/bl B 00eCHICUHTh 3aULK TY KPhilllH
01 MEePerpy 30K VOXKHO ¢ NOMOIILBK YCTPOHCTRA BoOIOCHpOCa B RILIC HIpoCVa
B mapaneic B MeCTe NepeceUCcHa €10 ¢ OChIO CHII0BLI
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YacToTy ieiicTRHS BOAOCOPOCA HATHAYAIOT H3 IKOHOMUUECKH X coobpa-
HCHMH, UCXO0/1% U3 BEAHUHHDL BOIMOKHOIO y1ICpDa OT paspyiucHHus HOBCPX-
HOCTH Yy 31aHH% NoTOKoM OT BoocHpoca. Jii1f HeBLICOKMX 3aaHHI ¢ JocTa-
TOHHO MPOHHBIM MNOKPLITHEM PACYETHYIO HacTOTy (IPHHKUMAIOT | pa3 B rod
PacyeTHblii pacxoa (n/c) ¢ BonocOopuoii naowaau F (M%), 3a KoTopylo
NpHHUMAKT 00bIYHO NTOLIaAb, MPUXOARIUYIOCS HA OAHY BOJCCTOMHYIO
BOPOHKY, TOACUMTLIBAIOT Mo (opuy.ie

Q,=F-q,-10°, (5.2

rae g, — pacyeTHas MHTEHCHBHOCTb AOXKAA. J/(C ra)

TTpu pacueTe BHYTPEHHUX BOJOCTOKOB PACUETHBIE PACXOLbl AOKAEBbLIX
Bod (n/c) onpeaensitor obbiiHO Mo popMyam:
LUt NIOCKUX Kposensb ¢ yknoHom Medee 1,5 %

O=F-q,-10% (5.3)
S CKATHLIX KPOBEL ¢ YKIOHOM Honee 1,5 %
Q:kkp-FQgS'IO—“’ (54)

rae F — nuowaas soaocbopa, M g, n g, — MHTEHCHBHOCTH 30%KAA
NpoAocMkHUTENbROCTEI0 20 W 5 MuH npu p =1 rog, a/(cra); Ky~ KOIP-

(ULUHEHT, YHUTLIBAIOLIHE NEPHOA OQHOKPATHOIO MPEBLILICHUS HHTEH-
CHUBHOCTH M aKKYMYAUPYIOUWYIO ClOCOBGHOCTb KPOBAH, NPUHUMAIOT B
3aBUCHMOCTH OT BEANYHHBI HHTEHCHBHOCTY, JI/(C ra):

ke, =1 nnapaitoros ¢, <90.

ko =15 - gy > 90,

k=2 “ G > 150
MHTCHCHBHOCTD B TCHEHHE 5 MHH g, MOXHO OnpeaensTs no dopmyne
s = 4" @ 3-3)

¢ n — NOKA3ATETb CTCNEHH, PARHBLIR B epedHeR 11a10ce eRPONCHCKOR Hac Ty
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cTpansi ~ 0,7-0.75: a 8 oxkubIx padonax - 0,5-0.7; 8 asvatckoil vaciu
cTpans — 0,65-0.7.

5.3. PacueT BONOCTOYHBIX CHCTEM

CuapaBinyecknii pacueT BHINMOIHAIOT MPU MAKCHMAILHOM CTOKE
ROXAEBLIX BOA C Kpblly 38aHMs. PacueT cBOAMTCA K OHpPEAENEHUIO Npo-
MyCKHOH cOCOOHOCTH OTALIBHBIX J1EMEHTOR H BCEM CHCTEMBI BHYTPEHHHX
BOAOCTOKOB B LEJIOM.

[Tpy ManoM cnoe BOAbI HA KPbILLE Y BRINYCKHOMO NaTpydKa BOZOCTOUHOH
BOPOHKH ANMHHOH 3-5 ero auameTpos obpasyercs Ge3HamopHkIil kONbLEBOH
PEXHM OBUKEHUA BOALI, U BOPOHKY MOXHO paccmarpuBats (puc. 5.1) Kak
KOMbLIEBOH BOZOCIMB, PacXoAl uepe3 KOTOpbli BulpaskKaeTcs 110 popmyne

Q=m-xn-D,,-\[2gh’*, (5.6)

roe h — BLICOTA CJIOA BOABI Tiepesl BOPOHKOH; D — BHYTpeHHuit AnameTp
BOPOHKH; m — KO3(DHUMEHT PacXosia, 3aBHCALUMI OT KOHCTPYKUHU BOPOHKH,
m=0,62-046h/D,,, .

Pue, 5.1, Cxema pabory npremnoi
BOJOCTOMHOM BOPOHKH' { — BBITYCK
BOPOHKY; 2 — Oe3HAMOPHLBIN peKHM
{KONbLUEBOI BOAOCIHB); 3 — nNepexon-
HbIA pexcum (BHGpaltHOHKBIH) BOZO-
BO3JYLIHOM CMECH; +f ~— KPUTHYECKAA
BbICOTA NPH HANIOPHOM pexXuMe

BonocrtoyHas BopoHka Npucoeusena Kk croaky ITpn ysenuuennn cos
BOAbI M. CNEAOBATEILHO, PACXOAA HA CTOSIKE, HaunHas ¢ AaKHm (10-12)d,,

KONbLUEBOH MOTOK CMLIKAETCH W 00Pa3yeTCA CHOWIHON HALOPHBIA 110TOK
BOZOBO3AYLIHOMN cMecH. Pacxoa B TakoM cyvac 6yaeT 3aBHCETh OT BLICOThI
CTOSIKA H €r0 FRAPABAMUECKHX CONPOTHBIEeHKH [lpyu exoiae Boabt B CTOAK
obpaiyeTcs Buxpesas BOpOHKa, 6narogaps xoTopoil BO3AYX MHTEHCHBHO
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HOBICKACTCH B MOT0K. M o8palyeTcst BoAOBO3AYlHas cvecs. B noToke
COAKITCS BO3AYUIHBIE MTPOOKYM 1 HabarnaKyTCs BrubpallnoHHbie ToaukK. [pu
AdansHeflleM yBe MUCHHR COA BOAL! IEPCA BOAOCTOMHON BOPOHKOH 3aca-
ChiBAHHE BO3YXa NPEKPALLAC TCH. M BHXPEBAA BOPOHKA UCUEIACT, HACTYNaCT
HaMOpHLIA PEXUM ABHAKEHHUS ROAB! NO BCCMY TPaKTY Bogoctoka. Pacxon,
KoTOpbiH cnocobHa NPonyCTHTL CHCTEME BOPOHKA — CTOSK — BBINYCK, MOXKHO
ONpEnennTs 110 Gpopmyne

o= [~ H _—
RIS ¢

rae H - pa3zHOCTb OTMETOK KpOBIM y BOPOHKHM W BblMycka, M, [ — ANWHA
TpyGonposoaa (CTOAKA # BbINYcKa), M; A — YAENLHOE CONPOTHBAEHHE TPEHHA

TpyGonporoaa, c’/n?; ZC».. — cyvMa ko3QPHUHEHTOB MeECTHBIX
conpoTusienunit GacoHHbIX yacTeit, BOPOHKH, Bbiycka; A, - yaeasHoce

MECTHOE CONpOTHBAEHHE (M ¢*/n?), 3aBUCALLEe OT JHaMeTpa:
d . mm.. 75 80 100 125 150 200 250

A, 10° .. 260 102 83 34 16,5 5.2 2,1

B Tabn 5.3 npuseneHs! snauenua A Ans Tpyd U3 pasnnuuslx MaTepn-
a.0B (A9 acOECTOLEMEHTHBIX M IIACTMACCOBBIX TPYO NpH ckopocTH 2 M/T).

Tabmma 5 3
YreIbHble cONpoTuBeHHs Tpenna A, - 10 ct/a’

! Martepuan TpydS —

— \
. YenosHbiit npoxon Tpy6, M

75 1 100 125 [ 150 U 200 | 350

[Uyrys T | 365 U0 42 | 09 1 028
AcbecTouement | 73,5| 165 67 | 28 06 | 02

llonvaTnnen T 96,2 1,1 438 23 - | - i
,CTaus 7| 267 106 45 0 093 026 .

[Ipy DOCTHIKEHHH IPEUENBHOTO (KPHTHUECKOTO) AT RAHHOH CHCTEMBI
MAKCHMaNbHOTO pacxoaa ¢, Aajbneiiiee yBeanueHne €101 BONbI Ha Kpbillle

HPAKTHYECKHY HE 1acT yBeTuUeHus pacxoda. Kpuruueckuit cnoii Boasl Hail
LIPMCMHO{i BOPOHKOH MOXKHO onpedeauTs 110 opmye

h, - 0.665d, 18 mw. (58)
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12¢ BHYTPEHHHH AnaMETP ¢ FOAKa. MM

KpuTHueckuid pacxofl 10X ACBbIX BO Ha 0HY BOPOHKY (J1/C) TIpH 3TOM
olipegensercsa no dopvyie

0, =0195-h.7, (59)

rae A, — KpHTUYECKHIi Harlop, ¢M; 4ns Tpyb anametpom d =85, 100, 150

# 200 mv cooTBeTCTBEHHO paBHbIii 38, 49, 81 w 115 mMm.
HonycTuMblii MakcuMansHblil pacxol AOKAEBbIX BOA A0/mKeH ObiTh Ha
30 % MeHblIE KPUTHYECKOO 1 €r0 MOXHO NPHHUMATL Ha OHY BOAIOCTOMHYIO

BOPOHKY paBHbIM O, =4.0, 9,6 n 19,5 n/c npu AnameTpax cTosAKa COOTBET-

cTBenHo 85, 100 1 150 mm

Hccnenosana HHU canutaprolt TeXHUKY NOKa3anu, 4TO IponycKHas
CNOcOGHOCTb BOJOCTOUHBIX BOPOHOK 3aBHCHT OT YCJIOBHI BXO/1A A0XKAE€BOH
BOjlbl B NPMEMHYIO BOPOHKY, T.€ OT €e KOHCTPYKUHH. Bricoxolt npoussoan-
TEJALHOCTH BOPOHKH MOXHO JOCTHYb NPH CPaBHHTENLHO MAOH KpUTHHECKOH
rayGune sobl — 50-80 M. Tak, Mpou3BoANTENLHOCTH BOPOHKM KYNOIBHOMO
THTA C FIYXHM OHCKOM Haj peLeTKRoi npueMHoro narpybka — okono 20 n/c
npu cnoe Bobl 60 MM, B TO BpeMs KaK NpPoM3BOAHTERLHOCTH BOPOHKH,
uMeiowel peleTky ¢ OTBEPCTYSMA NO BCei naowianu, scero 11-13 n/c. ¥V
BOPOHKH NJIOCKOIo TMNa s MIockux kposenb {Bpl0) ¢ pewerkoil, y koto-
poii OTBEPCTHA paciONoKeHsl TOABKO NO nepudepun (¢ cymmaproii nno-
LAk, PABHOH NJIOLLAAH NPHEMHOrC NaTpybka BOPOHKH ), TPH KPHTHYECKOIH
rnybuHe Boabl 50-60 MM MpOH3BOAMTENILHOCTL elue Bbhlle — 30-35 n/c.
Hasnuuue rayxoro aucka Haa peluetkodl Han ryxol pelleTk Hail BXOAHbIM
narpy6koM (Y BOPOHKH [LIOCKOro THNa) obecneuyBaeT yeellmueHue NPOH3B0-
JAMTENEHOCTH BOAOCTOUHBIX BOPOHOK M Y/YHLUEHHE YC/I0BHI UX TENAOROIO
pexnva. BoaocTouHble BOPOHKW € PELIETHATBIMM KYMOIaMH, UMEIOINMH
OTBEPCTHS 110 BCEM CTOpPOHAM W CBEPXY, 1110X0 06OrpeBaloTCs TCMIbIM
BO3AYXOM, ¥ B NMepHOAbl pe3KHX koneGannii Temneparyp Habmwonatorcs
PKEKUNS XO10AHOIO BO3AYXa K Kynony W ofMepianne HWxHelt uactu
BopoHkH. Flpu ycTpoiicTBe rAyXoro AMCKa B BepXHEel 4acTH KylOJIbHOH
BOPOHKHM H CHIOUIHOTO AMCK2 11O LEHTPY PELUETKM Yy M.IOCKOH BOPOHKY
obecneunsacTes CTabH. 1bHLIA TENI0BOH pexcny (puc. 5 2).
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T TR, T

Puc 5 2. TennoBoit pexxyM B MPUEMHLIX BOJOCTOMHbIX BOPOHKaX.
a — OXaKAEHME HU3a BOPOHKH; 6 — BOPOHKA HE 0XIDKJAETCA

ﬂponycxuaﬂ cnocobHOCTh BHYTPEHHHUX BOAOCTOKOB MOXET onpene-

JAThCA ABYMS METOAaMH:
1. BoluMCaAOT 0XKnIaeMblii pacteTHBIA pacXOA AOKAEBbLIX BOA, MPHUXO-
JAWMACA HA OAHY BOJOCTOMHYIO BOPOHKY!

Q,=0./n,. (5.10)

rae O, —oBwnii pacxost AOKAEBLIX BOJ Ha BCIO KPOBNLO; 71, —4HCNO BOPOHOK,

fipeanonaraeMsix K yCTaHOBKe.
CpaBHHBH}OT 3TOT Pacxoll € KPUTHYCCKHM MAKCHUMaJbHbIM DACXOAOM

0Q,,» KOTOpbIH MOXeT NpomycTHTh cHcTema. Ecnu okaxeres, uto ¢, <0,

To TpefyeTcs yBeNMuHTh IHAMeTPbl CTOSKOB W OTBOAHLIX TpyGonpoBoaos
UM YMERBILNTB BofocOOpHYIO niTowanb, IPUXOASLLYIOCS Ha OAHY BOPOHKY.
T.€. YBEIHUYUTB YHCIIO BOPOHOK,

2. OnpeaensioT oxuAaeMbif pacxof A0KAeBbIX BoA . 3aTem noacuu-
THLIBAIOT NOTEPH NIPH HANMOPHOM PEKUMeE [HO TPaKTy BOAOCTOKA:

h10r:h¢|+hu=f‘l+Auzqu§ (S'II)

Ecnu okaxertcsa. 4to A > H (H - paiHocTh OTMETOK KPOBAW H
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BhIMNYCKA), TO C.I€1YET YBENWUYUTL ;IMAMETpPbl CTOSKA H OTBOAHbBIX
Tpybonposoaos

H19 cTanBaHys CHera W AbJa ¢ Kpbill, BOXOCTOMHBIX Kenobos # Tpyb
APUVIEHAIOT KabebHble oborpesaTesibHble CUCTEMBI (pHC. 5 3).

AONCS B

Puc. 53 Cxema npumetenna KabersbHBIX CHCTEM ATA 3aWIHTHI
KpbIlli OT Haneaeh

HarpesarenbHblii kabenb yknaJbniBatoT Ha Kpbillax, BOAOCTOUHBIX
TpyGax u kenobax, T.e. Tam, rie HeoGXOMMMO NPedoTBPATUTL OOpaIOBaAHNE
AbAa v obecneuuts ceoboanbli cTok Boabl. Kabens 3axpennsior ¢ noMoLso
MOHTaXHOH NEHTbI HIH MOHTAXHBIX Knunc. YknaaslBaloT kabelb, Kak
NpaBuio, NETOM, MOTOMY YTO HA X0:J101e erc niacTMaccoBas 06onoyka
CTaHOBUTCA xecTkoH, CHCTEMB! KOMIUIEKTYIOTCS TEPMOPEryNATOpaMH,
KOTOPBIE CAEAAT 3a TEMNEpATypoit, HaNU4YHEM OCAJKOB 4 B 3aBUCHMOCTH OT
ITOTO BKAIOHYAIOT pa3fiMyHble BAPUAHTBI 00OrPeBa, pacXoLys 3 IEKTPOIHEPTHIO
TONLKO TOTAA, KOTAA 3TO AeHCTBUTEALHO HEOOX0AUMO, H TOTpe6NAA ee POBHO
CTOABLKO, CKONLKO HAA0 A8 TaAHWA CHETA H Jbja.
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asa 6. OTBEAFHHE BOAbl C ABTOMOBH.IbHbLIX JOPOT
6.1. TeuenHe BOALI B KIOBCTAX

Boaa Ha NOBEPXHOCTH JAOPOTH CO31AET CCPLEHYIO OlIACHOCTL AN
BoAuTe:1ei W BbI3bIBAET llepeGoy B TPAHCNOPTHOM COOOLIEH)H, MEllIaloLIxe
HOpMaibHO# X03aicTREHHON AeaTenbHOCTH. Koraa nncHka Boabl qocTHraeT
onpeaeneHHO TONMLNHEI, [LHWHB! HAYNHAIOT NPo6yKCOBLIBATE HIIH CKQNIB3XTH
npu TOpMoxeHUH. Hannvue nnenxy BIMAET TaKke Ha pa3roH asTomobunchH
U Mewaet ux ynpasaeHHw. KoabduuueHT TpeHna Ha BAaXKHBIX NOBEPX-
HOCTAX MeHbIUe, 4eM Ha CyxuX. Paz0polsruBaHne BOAbI YXYIILAET YCIOBUSA
BUAUMMOCTH, CHHXaeT KoM(OPT NAcCaXMPOB, a LIYM BOjIbl MONKET MEILaTh
e3e.

Xopolue#l ABSETCA Takas NOBEPXHOCTh, KOTOPAS HMEET 3HAYNTENBHYIO
LIEPOXOBATOCTb U OBICTPO COXHET ITOro MOXHO ACOUTLCA, CO3AAB NPOHH-
LiaeMoe MOKpBITHE, Yepe3 BepxHuUil €10/ koTOporo soaa OyaeT npocaynpaTbes.
OG6bI4HO CTPOAT AOPOrH € BBITYKAbIM NpodrNeM UK NONEpeyHbIM YKAOHOM,
XOTA B ITOM C.1yu4ae BOKAeHne BONH3N Kpast LOPOTH, e HaHOONbIUKWHA YKIOH,
MOXET ObiTh OMACHBLIM H HeYA0OHLIM. B ucno ¢akTopoB, oNpeaeIaioLnX
JOMYCTHMYIO BBICOTY CNOR BO/IbI HAa JI0pOTe, BXOAAT: CKOPOCTb JABHKEHHS,
YCTpOHCTBO NPOTEKTOPA LIMH, Macca aBTOMOOH IS, MaTepHaT LWKH, MaTepHan
JOPOXKHOTO MOKPbITHS, TONEPCUHbIi YKAOH IOPOrH, Hanxuue HedTu, mace
H rpA3K Ha JOPOTe, CKOPOCTh TEYEHUSA BOJbL.

[lneHka ToauMHOA 1-2 MM MOXKET CHAIBHO BIHATS Ha CLETIIEHUE KOeC
¢ aoporoii. [Ipy Goabllod TonmKHe CNOA CKOPOCTH ABHXXEHHA Of paHi-
yuBacTes ycnoeiew Buanmocty. Ipu BoicoTe cnos Boast Bonee 5 My Boskae-
HHE CTAHOBUTCA ONacHbiM TOPMO3HOI# TyTh ABTOMOOHAS C HOBBIMH LWHHAMM,
ABWXYILErocs MO MOKPOH dopore co cxopocTbio 70 kM/4, u3MeHserca or
60 M Ha wepoy <1roM acdanste Lo 120 M Ha rnaakoM [Ipu M3HOUIEHHBIX
IUMHAX TOPMO 3l HYThb YBennyuBaetcs o 80 M Ha Mokpou 1iepoxoBarom
acanbTe 1 A0 160 M — Ha raakom. ITo NPUMEPHO BABoe 6o:Tbllie, Yev Ha
cyxux aoporax. Ha nopore, 3anuroli Bonoil, TopuMo3HOH nyTh MoxeT ObIThb
HamHoro 6oabie KoapduiticH r TpeHus Ha BIOKXHBIX ZOPOT ax yveHbltacTes
ot 0,6 npu ckopocTH asuxcHus 20 km/y a0 0.1 npu ckopocru 45 kv/4 Ha
112AKOM MOKpOM ac(aibTe

Mouepeunsblii MpodHab JOpork MOXKeT GbITb NPHUHAT HCXO1A U3
HeKOTOPOH BLICOTHI €.108 BOAbI Hapaay ¢ yCTpollcTBOM KIORCTA. NIPHACE a0-
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wero k Gopalopy. 10pOTe MOXHO 1IPpHAATh TakoH TPOQMAbL, NPU KOTOPOM
BbICOTA C:I0A MONEpek A0polH OyaeT oanHakosoil PaccMoTpum aopoly,
mokasanHyio Ha puc. 6 |, CTok BO/IbI NPOHCXOAHT B GOKOBOM HanpasneHHH
k ofouv Kpasau Joporu, Te. ee UeHTp upunoauat. Byaem cuurtars, uto
MHTEHCUBHOCTb OCAJKOB PaBHOMEPHA K MOTEPb HET, COH BOAbI AOCTHT
PaBHOBECHS M ONMHAKOB BO BCeX TouKax. Pacxoa Boawl (m?/c) HA eauMHuLy
JA7HHBI fopory Gyaet

g=i x, (6.1

rae I, — HHTEHCHBHOCTbL OCA/IKOB, M/C, X -~ PAaCCTOSHUE OT BEPXHEN TOYKH
npoduns Foporu, M.
Bbipa3um ckopocTs Teuenus no Gopvyne LLesn (4.10), a koabduuuenTt

[esu — no dopmyne Mannuma (C, = R'*/n,,R=h). Toraa pacxon
cornacHo (4.11) Gyaet

g=h" i, [n.. (6.2)

rae i, — MoONepeyHsbiil YKIOH; /i — BLICOTA COA BOALI, M.

h=const

6
s}
]
e reee]
| -]
Y l Puc 61 Oreseackue Boabl ¢ NOBEPXHO-
g —— e —
. CTH J0pOrM g ~ 4YacTh NONEPEUHOTD Ce-
T -~ HEHUs [10DOTH B YBEAYEHHOM MacwTa-
{ Ge. 4 - qopora B fLiaHe

149



M3 ypaBHenHii (6 1) 1 (6.2) noayuuv nonepeunsiil YKIIOH B 3aBHCH-
MOCTH OT AONYCTHMOI BbICOTb! C10S BOALI /4

o > 2 2 173
dzfde =i =il x* nl[h"". (6.3)

HHTerpupya no x, nojlyyaey BeipaxeHHe 419 NONEPEUHOIo YKIOHA OT
BepxHel TOUKH Aopory:

z=il-x"-nl 387 (6.4)

Takum o6pazom, ecitu #, = 0,02, s =1 MM 1 pacueTHas HHTEHCHBHOCTD
ocaaxos i, =1,67 mMm/mun, To z=x"-10"° Cneaosare;bHo, NpH MHPHHE

Aoporu 6 M x = 3 MM, U NOABEM JOPOTH Z Ha NNONEPEIHOM Npodue COCTABUT
25 MM

Bona, cTeKaiowas ¢ NOBEpXHOCTH AOPOTH K €€ KpasiM, MOXET pa3iH-
BaThCA Ha npuaerarolledi MeCTHOCTH, OTBOAHTHCA B GOKOBYIO KaHABY MM
coBHpaThCA B KIOBETDI, NPOAOKeHHble y 0604 opork [Tocneanne MoryT
NPeACTAaBAATL cO0DOH TpaneueHaalbHble KaHaBbl, HAYLUHE B CTOPOHE OT
NOPOTrH HITH PacloNoKEHHbIE MEXAY HAKIOHHOH MOBEPXHOCTLIO AOPOTH H
NOYTH BepTHKANbLALIM GoparopoM. Bona GyaeT Teub no HUM B NPOAOILHOM
Hanpassienuy, NOKa HE NONajeT 4epe3 BIYCKHOE OTBEPCTHE B A0XNKAEBYIO
kanaausaunio. Takum obpazom, Ha cTOK B KloBeTe GyAyT BAMATL H POAOL-
HbLH, ¥ Donepeunsift YKot 10poru.

Pacxon Bozbl B KaHaNE TpareuenatbHOrO CEYEHHS MOXKHO CBA3ATH €

rnybuHo# noroka dopmynoi (4.11) npu Beipaxenns C, no MaHunHry:

Q=R i, /n,. (6.5)

rae i,, — NPOAONBHbIM YKIOH; R = w/y:

©=05h*Q2b/h+m +m),  x=b+hli+mi+ JT+m)
mum, ~ KO'.)Cb(bHLlHEHTbI OTKOCOQB, BLIPAXEHHLIE YE€Pe3 KOTAHMEHC Yraa
HaKNOHa OTKOCOB K FOpH30HTa.’IbHOI7l [MNOCKOLTH.

3anoKenue OTKOCOB HA3HAYAETCA B 3aBHCHMOLTH OT FPYHTOB U THIIOB

kpenienua. J11s kaHa.l08 Tpeyro.sHol gopMbl H =0
Ecau oann Gopt kanana oBpazosal GopAIOpoM 10poi M, 4 Apyroit -
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BbiNYK1O% NOBEPXHOCTHIO A0POTH € YK.IOHOM |
nenus pacxona GyaeT AMETb BHA

VPasHeHue Ut onpese-

ron®

Q =032k fi,, [lirpn - 7)- (6.6)

MuHuManbHbie pa3zMeps BOJOOTBOJHLIX KAaHAB PEKOMEHAYETCA
npuHuMaTe WKpHHOH no Ay 0,3 M, raybuHoil — 0,4 M. MakcuManbHas
r1ybuHa npoToKa BoAbl B HUX 10I%HA GbiTh He Gozee 1,0 M.

BpoBka kanaBbl JOMKHA RO3BLILIATLCA Hal PACHETHLIM YPOBHEM BOAI
He meHee yeMm Ha 0,2 M. CKOPOCTH TeueHHs LOXAEBLIX BOA B KIOBETaX W
KaHa1ax He JOMKHBI NpesbillaTs HAHGO0IbWHX CKOpOCTed, BEIHUHHBI
KOTOpbIX Npy rNy6uHax ot 0,4 10 | M NpHEKMAOTCA pasHbIME (M/C):

MpPH KpPeneHHy CTEHOK KaHana GeTOHHBIMM NJIHTAMH. ...... ot
MPH OAEPHOBKE OTKOCOB MIAWMS.....v wuvenenenns ererenes v 1,0
TGO KE, B CTEHKY........ e v tteree et e ereena 1.6
MpH OKUHAPHOM MOLUCHHYH OTKOCOB, ............ e trreereaveeais 2,0
MpH ABOIHOM * rerrnr eine arrsesasasesinnn ened 3D
JUIA CKABHBIX TPYHTOB. .e.eueeininnraaenrncnanniaens caee anens .40

ITpu my6uHax notoka medee 0,4 M 3naucHus HaRGOILLWINX cKOPOCTEH
cnenyer Gparb ¢ koapduunentom 0,85; npu rnybunax seiwe 1 M — ¢
ko3hdrunentom 1,25,

HaumeHblune npoaonbHble YKNOHDB 1OTKOB Npoedkel YacT, KIOBETOB
H KaHaB MPHHHUMAIOT CAeAYIOHMH:

JAOTKHM npoedxked yacT npu acdansTobeTOHHOM NOKpPoITHH ....0,003

To e, npy Gpycyarom Han WeGeHOUHOM MOKPLITHH.............. 0,004
TO %e, Npu GyNbbkHON MOCTOBOH.......... .. Creeraraseeaen reaeens 0,005
OTIAENbHBIE JIOTKK # KIOBETBl.v..ceuv's vuusas errreaaree O .0,005
BOAOOTBOZHBIE KAHABB,«evoeversenevninrnninss berretre rinen ceeas .....0,003

LI#pnna 3epkaia BoAp! B TOTKAX MOCTOBLIX MPH 43CTO NOBTOPAIOLUKXCS
LOAAX A0MKHE ObiTh He Gonblue 0,61 M, a npy pacueTHbIX AOKEAX MOKET
JOCTHIaTh 2 M.

6.2. JdoxxaenpueMHHKH

Hoxaesbie BOAbI CTEKAIOT K KPAAM JIOPOIY B KIOBETb! (10TKH) TPEYro:ib-
HOro ceueHud, 00pa3oBaHHLIE BBHIYKIbIM Npoduiem aoporu u Sopawopom,
¥ aanee (110 HKM) NOCTYNAIOT B A0KIENIPHEMHHUKU. PACNOIOKEHHBIC Yepes
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ONPEeACICHHBIC PacCToanna Apyr oT Apyra OOuit BUA A0KICITpHEMHIKE
npeacTarien na puc. 6.2 CreHky A0KaeIIpieMHbIx KO10AUEB cobupatorea
oObIMHO U3 keTe300eToHHbIX Koel auaveTpov 0.7 u | v [T1y6una vonoaucs
H 3aBHcHT oT ryOuHbL DpoMepsanus rpyutos s aopor seavunna H
coctasaget 1130-2020 vv, a ans napkossix Tepputopuit ~ 910-1380 mm
Hauna npucoeinHeHH (BETKH ) OT 20 ASNPUEMHIKA A0 KOAIEKTOpa 10.KHA
6bITb He Gonee 25 m, npy anameTpe TpyS koanektopa 600 M u Goslze moxeT
ObiTH GECKOAOACIHOE NPUCOEAHHEHHE BeTKH B 3Tov cayyae 1amHa BeTkH
npunumactcs He bodee 15 M 1 yknon Tpyd e mesee 0, O1.

Pusper £-4

TS KRR

Puc 6 2. HoxkaenpueMHUK u3 cGop-
HBIX kene300eToHHbBIX JNEMEHTOB:

{ — npoekas 4acTs, MOKPLITAA ac-
dansToM, 2 - pemrerka; 3 - 6op-
DIOpHbLIH KaveHb; 4 — niuTa nepe-
KpbITHS, J — KONbUA CTeHOBbIE; 6 —
xopoBsie ckobrl; 7 — GeTon; & — nau-
Ta tHAMA; 9 - coenuHuTeNbHa TpyDa

Ha onvofi BETKe MOXHO pacnoiararbh ABa-4eTbipe JOKICNPUEMHHKA
B vecTax npuMblkaHud COCAUHWTENLHBIX TPYD K J10oMACTPUEMHUKY LpO-
CTPaHCTBO MEXRY CTEHKAMKU TPYOb! W KOT10/11a 33 16IBACTEA NPOCMOTEHHOH
1IPAABLIO W acBEeCTOUCMCHTHBIM PACTBOPOV € ABYX CTOPOH. /lonyckaetcs npu-
COCUMHEHHE K AOKACHPHEMHHKAM BOAOCTOUHBIX TPYD 3daHUit v APeHAKUbBIX
1pybonpoBoaos JoxAenpHeMuble 0TBEPCIUs 0OnUHO NCPEKPHLIBADTLR
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TOPH3IOHTAIbHBIMKE Ve [a.1-THUECKHMMHU PeLUETKaMHK. HapAay € HHMHU YCTpan-
BAIOTCA BEPTUKAIbHBIC OTBEPCTHA B ILIOCKOCTH OOPAIOPHOIO KAMHS H.IM
KOMOHHHPOBAHHbBIE FOPH30HTAIBHBIC PEIUETKH ¥ BEPIUKaIbHBIE OTBEPCTHS
(puc. 6.3). [Tp1 KOMOMHHPOBAHHBIX OTBEPCTHAX JMAaMETP BOAOIPHEVHOTO
konoaua npuHuMaeTes | m, B ocTalibHbIX cayuasx - 0,7 w. Buibop Toro uan
UHoro TUna snycka (pHc. 6.4) onpeaneiaseTcn pAAOM NPAKTUHECKHUX
coobpaxeHuit.

Puc. 6.3. Moxnenpuemune o0T-
BEpCTHA ¢ — pellieTka MNpAMe-
yrojibHaa manas; 6 ~ 1o xe, 606~
Wwas; ¢ - KoMORHUPOBaHHLIH NpH-
EMHHMK M3 FrOpu3oHTANbHOH Maloft
PeLIETKH K BEPTHKATBHOIO CTBEP-
cTiA B 6OpPHIOPHOM KaMHe

BepTukaibHbie npoembl 8 GopAtopax. HalbisaeMble GOPAIOPHLIMH
BMYCKaMH, YROOHBI € TOUKM 3PeHHS NBHXXEHHA TPaHCMOPTA, HO MEHee
3¢peKTUBHE B FRAPABANYECKOM OTHOLIEHHH, €clu HE JONOMHEHDI
CTeuralbHbIMKH NPHCIOCODIeHUAMH Ans GOKOBOIO OTBE1IEHUA CTOKA.

VcTaHaBnHBaeMbIe Ha 10pOrax ropU3OHTaNbHEIE PELIETKH, Ha3biBaeMLIe
KIOBETHLIMW BNYCKAaMH, NOiBEPXEHb! MOBPEXASHUEM OT TAXKENbIX aBTO-
MoOu:iell Kpblliku KIOBETHBIX BIYCKOB € ATMHHBIMH NPOAOABLHbIMH HIEAAMA
6oaee >pdhekTHBHBI, HO UPEACTABRAIOT OMACHOCTH JIIA BEIOCHMNEIUCTOB.
Manble xe 0TBepCTHS [1epHOPUPOBAKHBIX KPbilliek 3a0MBAIOTCA MYCOPOM I
TPaBOM. CMbITBIMI € ODOUYMH JIOPOTH.

B ofiueM. nouepeunblit VK.IOH B CTOPOHY Bliycka A01%keH Obirs no
BO3IMOXHOC IH GOMbille. a MPH HANUMUKM YIIYOIeHHR 1epe.l BIYCKOM OH
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neficTsyer ewe nyuilie HexoTopas 4acTe BOABI MOXET NepeTekaTh K
caeayrolemy BIyCKy 3TO He 1I0.DKHO 6ECNOKOHTh, NOCKOABKY NPOIlYCKHAsR
CMOCOBHOCTH BMYCKHBIX MPOEMOB Tev BoJiblue. YeM TAy0sKe MOTOK BOAb!

T —re
——

a—
—p—  o———

— e vesemme e e

Puc. 6.4. boparopHbie (a) M KIOBETHbIE (6) aayckH: | — Byck, pacrionoxeHHbIHA
BPOBEHB ¢ NOBEPXHOCTHIO ROPOrH, II — To 3Ke, HHlKe NOBEPXHOCTH DOpOTH;
M1l - o e, oTKNOHAOWHIHCH UM KOMONHUPOBAHHBIA, [V — GaHkeTHL! BIyCK;
V - ¢ nepdopHposantoli peweTkoit: V1 - GopmopHbIit Bnyck ¢ oTcTyom

JloxaenpueMHyKy YCTaHaBIHBAIOTCS B MTOHMKEHHbIX MECTaX U B KOHLE
YIWILL € 3aTKHBIMU CIIYCKAMHM, HA NepPeKPecTKax i y NelLeXOAHbIX NEPEXO;108
(210 1ePeX00B €O CTOPOHbI MPUTOKA BO/bI), HA 3aTAKHBIX CMYCkaX — B RPO-
MEXKYTOUHBIX TOYKAX, MPH I10CKOM pelbede MECTHOCTH ~ B MOHMKEHHBIX
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MEC1aX JTOTKOB YKL (NK.1006pa3HbiX Npobuasx NTOTKOB), BHYTPH KBAPTATOB.
HA ABOPOBbIX ¥ NAPKOBhIX TCPPUTOPHUAX, HE HMEIOLLNX CTOKA NOBEPXHOCTHBIX
BO1.

PaccTosHue Mex1y Aok 1eNpHeMHUKaMHK 1IPH N:1006pa3HOM NPoAOb-
HOM npoduie notkoB (ykaoHe ynuu veHee 0,005) nasznavaercs s 3aBucu-
MOCTH OT 1IPOAOJLHOrO YKAOHA y:1MU U ryOuHbl BOABI B NOTKE y A0%ge-
NpueMHKKa, KOTOpad, Kak npasBuio, He AOMMKHA npepbiwath 0,06 m
PacctosHne Mexay DOXKAENPUEMHUKAMH TIPH 3aTSHKHOM YKJOHE YIUIL He
metice 0,005 ycTakasansaeTcs HCXOAS U3 YCII0BHSA, YTO LIMPHHA ROTOKA Nepea
peLIeTKoH He AoMKHA NpesblliaTh 2 M [Ipn 3akpbiTol AoKAEBOH ceTH Ha
TEpPUTOPHH KBAPTAJIOB ¥ HIMPHHE YKL A0 30 M A0ASNPHEMHUKH A0JIKHb!
ycTaHaBnueaThes Ha pacctosHuM 50, 60, 70 uau 80 M npu yknone yauubl
cootBetcTBeHHOo 0,004; 0,004-0,006; 0,006-0,01 # 0,01-0,03,

HecMoTps Ha HU3KYHO rHapaBIHdeckyo a¢gdexTuBHOCTb GopatopHbie
BNYCKH, T-€. GOKOBbIE NpoeMsl B BOPAICDE, LUMPOKO HCTIONB3YIOTCA B paionax
¢ MHTEHCHBHBIM TPAHCMOPTHBIM coobuieHueM. OHM HE HAMHOTO ZOpOXe
KIOBETHBIX BITYCKOB, HO MEHbLIE NORBEPKEHbi 10BPeK ACHHAM OT TPaHCNOpTa
M He CO3MAlOT TaKUX ROMEX AN ABMXEHUSA, KAK KIOBETHbIE PEeILETKM.
DdbdekTHBHOCTL OOPAIOPHbLIX BIYCKOB OHEHHBAETCS N0 KOJARYECTRY OTBOAK-
MO# BoAbl. HekoTopbie A0NONHMTENbHLIE MEPb NO3BOMAIOT YNYHWHUTh
Bokoroe OTBeIeHHe BOALL. JTO MOeT ObITh YCTpOHCTBO NOBepxHOCTEH Horlee
KpPyThix, 4em 001Ul nonepeuHblit YKJIOH A0POTH, BLIEMOK UM SHATOHAIbHbIX
OTPAXAICLIHX BLICTYNOB Ha NOBEPXHOCTH goporH, Tak, B pabore [26] pexo-
VeHAyeTCH aenath yrnyonenue nepe 60paioprbIM ByckoM ¢ HeoBxoanMoi
AnuHo# BepxHell yacTy KtoBeTHOro yrnybnenus (puc. 6.5).

MponyckHas cnocobrocts (M*/c) BEpTUKAILHOIO OTBEPCTHSA B Gopatop-
HOM KamHe 6e3 BCaKHX YCTpOHCTB HeBeHKa 1 moxeT ObiTh OTIpEHienieHa no
dopmynam MAJIH:

npu H, <1,4h, Koraa oTBEpPCTHE paboTaeT kak GOxoBOW BOAOCMB ¢
IHPOKHM TI0POTOM,

Q,., =148 H'. 67

npu H, > 1,4k, Koriia BepXHSS KPOMKa OTBEPCTHA 3aTan.1MBacTcs.

QUIH = 2'8(!}!\'8}{“ i (6 8)
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Puc 6 5. [ToTOK BOIW Ha YHacTKe ZOPOrH Mepen GOPMIOPHLIM BITYCKOM
¢ KIOBETOM (rH/PaBTHUECKHH YGIOH PaBeH IONEPEUHOMY YKIOHY)

3nech A - rny0una Boasl nepea otsepctheM. M; H, = +v*[2g,
v ~ CKOpOCTb TCYEHUA BOAbl HA [10IX0ZE K OTBEPCTHIO, M/C, & ~ BbICOTA

OTBEPCTHA, M, [ M @, ~.1uHa (M) M nnowags (M°) OTBEpCTHS.
YcTpaKBaTh BOAONPONMYCKHBIC OTBEPCTHR HA 3ATMKHBIX CAYCKAX He
peKoMerAyercs. Tak kax 60/hlas Y4acTs ROl “NPOCKAKKBALT MHUMO HUX.
[opH30HTaNbLHBIC KIOBETHLIC BIYCKH HA AOPOXKHON LOBEPXHOCTH
APUBACKATC/IbHB TEM, Y10 UMCIO! BOILILYIO MPONYCKUYW <0ocobHOC T,
O.anano npr 60bIIOH Hal Py3Ke O rPAHCMIOpTa PCLICTKH MOrY T AQMAThCS, A

IIpH HX MOBPEHLICHHH KO.1eca aBIoMOOH:IeH MOIY T IPOBAIMBATHCR BO
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BUYCKHbIE OTREpcTH PelleTKH 110BePMEHB 3acoOpeHutn. a Hanboaec
yphekTURHBIC B | MAPABINYCCKOM OTHOLICHUH PELUCTKH € NPOA0.IbHOMH
Ui IbIO LWHPHHON 25 MM NpeacTarIstoT ONACHOCTH A BEAOCHICINCTOR

JU14 NoaHoIO nepexsata HOroka L[inHa cTepkHeil pelieTky J0/MKHa
ObiTh He MeHee AJIHHL CBOGO;IHOTO HAACHNWS CTPYH,

IE,P=@:/gI_I—. 69

rne H — riy6sHa noToka 3a BEpXHUM KPaeM pelHeTKH; ¢ — pacxo;l BOAb! HA
e IMHHLLY UIMPHHbE KIOBETA

Ecan npu nonorom npofonbHov YKIOHE KIOBETHbIH 1OTOK HaxoauTes
B IOKPUTHYECKOM PEXHME, TO Ha rpebHe pelueTky rybuHy rtoToka MoXHO

CYMTaTh KpuTHUECKoit 1h = 3fg° /¢ | v TOra
Y " q g

ly =2 h. (6.10)

B coorsercreun ¢ TOCT 26008-83 Ha aoxaenpHeMHUKax B 11OHU-
KEHHBIX MCCTAX HA YAULAX NPH MKH:1006pa3HOM NPo;0abHOM NpodHe N0TKOB
(yknaon ynuu < 0,005) n B napxax pexoMeH1yeTcs YCTaHABAWBATbL Malibie
YyryHHsle mpAMOyroablbie peinerky THia JIM ¢ pasmepamu b =58 cm u
¢ =30 cm (cM. puc. 6.3, ¢). B HaceleHHBIX NYHKTAX ¢ HEpPECEUEHHBbIM
penbedom npy npogonbHoM ykNoHe yaul e menee 0,005 pexomenyeTcs
NPUMCHATL 0OBIIHE UYTYHHbIC PAMOYTOIbHBIE pelieTkn Tuna b mvpuHoii
b =80 cv u aaunnoit ¢ = 40 cm (cM. puc. 6.3, H).

JNA PEKOHCTPYKIHH U PEMOHTA CYIECTBYIOMMX JAOXKAETIPHEVHbBIX
KOJIOLEB, KOTOPbIC HepeaKo 060Py0BaHbl KPYTThIMH B NNaHe pelLeTKavu,
yxaszannnifi seisie FOCT npeaycMarpisact H310TOBIEHHE KPYRIbIX peILETOK
(puc. 6.6,6). Ilna nprema 2ox1eB0H BOAB! B CaaaX. napKax, a TakKe BO ABOPax
(IPH OTCYTCTBHHY PEryiapHOro ABWXKEHUs TPAaHCNOpPTa paipeutaeTcs
NPUMCHATB YYTYHHBIC 06eruerHbie WY xe1e300eToHHbIe peLueTky.

Npy vanbix raybvKax J10TKa, €CHM BLITIOJHAETCA COOTHOIIEHHE

"
H, <133, /!
NEePeKPBIBAETCS €.10CM BOAbI M PABOTACF KAK BO;IOCTUE € IIHPOKHM 110POTOM,
Te¢ BOAA NOCTYNAET B AOKACIPHEMHHUK MO AEPHME Py € pacxolom (v'/c)

)., peIleTKa, YCTAHOBICHHAS B NOHMXKCHHOM MECTC. He

rem

Q.. =155, 1 . 6 11)

pr1
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rae {,,, —\1MHa TOA YaCTH NEPUMETPAa PEILETKH. Ha KOTOPOH NPOHCXOAUT
npvem BOUbl, M, A ~ 1nybuHa BOiAR B J1OTKC Nepe;l pelIeTKOH, M;
H =H=+ v"/2g , ¥ — CKOPOCTb MOTOKa Nepes pelueTon, m/c

A_A {nobeanyteah
“ 6 ad
[ 1253

po—o  BEE
g°58

Puc. 6.6. Hoxnenpremusie pewerku ([ OCT 26008-83).
a- Manas MpAMOYTOIbHas; 6 - KpyrAan, / - peweTxa, 2 - MoK

[pr H, ;»l,,33((nIFmLI /lpm), KOr/la pelleTka NOKPbITa CJI0eM BOXb W
paboTaeT No CxeMe UCTEUEHHS Yepes OTBEPCTHE, pacxoi (M*/c) onpenensetca
o popuyne

Oeu = 20, VH , (6.12)

rae ,,, — N.J10Wajlb OTBEPCTHI PeLleTk, M.

Ipn pacuere pewetok Tuna JIb Ha yauuax ¢ 3aTRKHBLIM YKIOHOM
ClIEAYET YUMTBIBATD, 4TO Y2CTh BOALI OYAET “NMPOCKaKUBATL” MMMO PELIETKH
[MponyckHyO cnocobHOCTL PEINETOK, YCTAHORNEHHBIX B OHHKCHHBIX
MeCTax JOTKOB ¢ MA:1000pa3HbiM NPOA0AbHLIM 1IPOdHIEM, 110 Heeaelo-
sauusm MAJIH, pekovienaye e npuHumarth 110 rabn. 6.1
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fabruya 6 1
IponycxHasn cnocobHOCTL (11/C) pelleTOK A0KAeNNPHEMHHKOB,
YETAHOBACHHLIX B [OHHIKCHHLIX MECTAX

I'ny6uHa noToka B NoTKe MepeA peuterkol, cM
2 4 6 8 |10 |12 |14 |16 | 18 | 20

THIBI pelmeToK

Manas npamo-
yroJLHan THIA
M 65 |18,6|34,2152,6]76,3(804 (86,8]92,9)98,4|104
Bommmas nps-

MoyronkHas TH-
na JIB 9 25 |46 170 {98 [129 |140 [149 {159 {167

ITponyckHas cnocoBHOCTb PELIETOK, YCTAHOBNEHHBIX B JIOTKAX € NMpo-
JO/bHBIM YKJIOHOM i, OTIPENEIAETCA PAaCXOAOM BOALI B NOTKE fepen pe-

LIETKOA H MONEPEUHBIM YKIOHOM | . 3Ta BENRYHHA NPHHUMAETCA Ha OCHOBE
uccaegosannil MAJIM nng pewerok Tvna JIM u JIb no Ta6n. 6.2 u 6.3.

Tabruya 6 2
MponyckHaa cnocobHocTh (1/c) penteTox THna M, ycTaHOBIEHHBIX
B JIOTKAX ¢ APOACALHLIM YKI0HOM { = 0,0025 (yuchnTens) u
iy, = 0,005 (3namenarens)

Pacxox Bozst B TlonepeuHnle YKNOHbI JIOTKOB
TOTKe Tepen

pemerkoii, JV'c 0,01 0,02 0,03 0,04
20 12/14 13,5/15 15716 1617
40 18,5/17 21721 2324 25,727
60 27120 30/26 32730 33,5134
80 32127 35733 37437 39/41,5
100 35731 3837 41/41 44/45

Ipn nnockom penbede MECTHOCTH ¥ OTBEACHHM AOKAEBHIX BOA C
He6NaroycTpOEHHbIX TEPPUTOPKH B psfie ClyiaeB NPUMEHSIOTCA JOXIE-
NpUeMHHKH ¢ ocaoqHol 4acThio rnybunoit 0,5-0,7 m. IIps Tako# koh-
CTPYKUMH NOXKAEBAs CETh B MEHbILIEH CTENEH 3acopAETCS 3eMIel H NEeCKoM,
HO OCAJOYHLIE HACTH JOXKIAECTIPHEMHHKOB CNEOYET PEry/APHO OHHLHATD.
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labnuya 6 3
Miponyciknas cnocobHocTh (A/c) pewerck tuna JAb,
YCTAHOBJIEHHBIX B JOTKAX ¢ NPOICTLHBIV YKIOHOM i

Pacxon sozwi B Ilonepeynkie YKNIOHLI IOTKOR
JIOTKe mepex pe- I
meTKo#H, ve 0.01 (0,02 0,03 0,04
Tipw i, = 0,005 (uncmTem) U 1y = 0,02 (3HamMeRaTeNL)

20 15/16 16,517 18/19 19/20
40 20/25 26/28 30/32 33/34
60 28/30 36/38 41/42 44/45
80 34/38 39446 48/50 52/54
100 40142 46/48 52/59 59/64

Tpa ;) = 0,03 (4ncanTem) H 7 = 0,04 (3HAMEHATES)

20 1617 1718 | 19,319,5 20/20
40 25126 29/30 33734 35/38
60 33734 40/41 46/48 48/52
80 40/42 49/50 57/59 58/63
100 45/50 54/59 64/71 68/78 J

3a pyGexom, KpoMe Toro, NPUMEHRIOT ROXKAENPHEMHHKH CO ChEMHBIMHU
KOP3HUHaMH MO JOXKAENPHEMHBIMH pELIeTKAMH A YACPKAHUA JTHCTHEB H
mycopa. Kop3nHbl nepHoguuecky AOMKHBI OUHLIATHCSA OT 3adepPKaHHBIX
3arpa3HeHHH,
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Miasa 7. PENYJIMPOBAHHE U NMEPEKAYKA
ITOBEPXHOCTHBbLIX BO.]

7.1, Pa3ge.IMTeIbHbIE KaViephbl

Pazae.uTenbible Kavephl YCTPauBakwT Ha 10k IeBOH CeTH
[ovpazie bHOH CHCTEMbl KaHA.IM3ALKMK A8 cOpoca BO BpeMs CHILHBIY
Jo&k1eH vacry CTOKA B BO.IO€MBI HIN perv.ipyiotwmne peseprvapst [lo
ROHCTPY KIHY PA3IEIHTEILHBIE KAVEPhl AHATOTINH LI IIBHECTIN CRAN
OOICCILIARHON CHCTEMBI KAHATH3ALWN, MOITOMY HN MOKHO O0BCLIHID
HasBaHneM (ugnerdvepht CXeSMbl H2HO0 1ee HPOCTHIX H VIOOHBIN B
CTPONTETLCTRE M IKCMLIYATALUH: JHBHEKAMED P ICIaB.1enhl HA pHe 7 |

Handoxec pacnpocTpaHeHibIMil SB.ISIOTCA HRIINENCPH € BOLOC. K-
BaMH PazIMHHON KOHMbUTYpallMy — HPAMONIHCTTHRNI QOKORLINIL OHO- 1
ABYCTOPOHHHMHU. KPHBOSIHHEITHBIMI GOKOBBIMIL ¢ O.[HHAL 1 ZBYAISL LOBOPO-
TAMH, MOIMTOHAIBHBIMH TOPLUEBLIMH, KO.IbleBbINH 1 _ip  [Ipi npoes.u-

POBaHHN Kavep ¢ BOAOCTHBAMH [HEVETP NOJBO,IAMNCTO KROLUCKTOPL D

(cv pie 7 1) MPHHHMAIOT, HCXOAS 13 PACHCTHOIO pacNo la (. 1w, 1eRhIN
BO.L NIPH 11Q.IHOM 3O HIl TPAGoRposo.La Jliaverp 01Bo.isINe o
TpvOonposoaa /3, A0KCH 0GCCHEUNTh IPONY CK NPL.IC.TBHOO Paco.la {J, .

OTBOAHMOTO Ha oulcTKY JIHBHEOTROT anaveTposm D, 1oakeH obeciieunTts
oTRescHHe packona U, = Oh,, — U, N Beero pacxoaa Q7 Mpe.te.ibtibiii
pacxoil {4, N0DKeH OTBOAWTLCA Ha OuncTKy Gc3 nepe.iuBa uepes 1 pebeb
BOIOC/INBA BRICOTOH A, = h, -,V /Zg. rae s, U v. — r1yGuHa U CKOPOCTh

notoka B oTeoAswei Tpy6e npu U,,. 2, - kOYDGULUIEHT CONPOTHBRICHNS

Ha Bxoac B TpyOy. vioxHo npunate £ =0.5

Otverky Bepxa (ieawiry) TpyOwl JIHBHEOTrR0AA Lenecoobpa3Ho
TIPUHKMATb HHKE rpeBGHs BOAOCTNBA HA BEIIMUMHY HE MEHbLUC NOTepPb Hanopa
Ha BX0AE B.IMBHEOTBOA B 310v cayuae Ovaet caobuiHoe (Se3 110110 1eH s )
HCTeYeHUE Yepes BOJOCIHB,

Pacder BONOCNHBOB ¢ HANOPHbBIM OTBOOM [IPOU3BOANTCA 110 opyye

O =my2gH "L (71
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Puc. 7 1. CxeMa paziMHHBIX KOHCTPYKLKHA PRIfenHTETLHBIX Kavep.
¢ — C OAHOCTOPOHHHM NPAMONHHEHHBIM GOKORLIM BOZOCAKBOM; 6 ~ TO *e ¢
ABYCTOPOHHHUM: @ -- TO Xe C KPHROIHHEHHBIM U OAHUM (IOBOPOTOM.
@ = C NORIrOHANBHBIM TOPLEBBIY BOAOCIHBOM, O — € KOAbLEBBIM BOTOCIUROM;

& — KpHBOnuHeHAHbIl GoKo80 BOJOCTHME C ABYMA MOBOPOTAMH, W — JOHHbLIH CAME;
3 - C PA3smENNUTENBHOR CTEHKOM; ¥ ~ TO XKe ¢ oTBepcTHEM B Held; [ 1 2 — noasoaswmi
¥ OTBOnAIME KonnexTopsl; 3 — cOpackiBalowKii KoL1eKTop, + - AO0TOK,

5 — oreepeTua, 6 — wwaHni Oxed; 7 - pasneauTeabHad cTeHKa
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rae H,=h -h_ +v][2g Hanop Haa rpeGHem BojtOCHARA. ki W v, —1yBuHa
W CKOPOCTb NOTOKA Ha BXOde B kavepy npu pacxode Un,.. A MOXeT GbiTh

IpUHATA PaBHOH 1),

[Ipr HENOATOMACHHOM HCTEYCHHM XUAKOCTH Aas Koxbduimenra
pacxosia m {C HEKOTOPLIM 3aNacoM 110 AMHHE BOAOC.1HBA [} pEKOMEHIYIOTCYH
C:1eAYIOULIE 33BUCHMOC TH

Ang pavoauHekitoro 60koROro BOROC.IMRA

}7::0.38+0.03~H,,/h {72

p*

11pH IBYC10pOHHEM JOKOBOM BOAOCITIBC KOPPHIUICHT PACXO:1a YMCH b-
iwaetes Ha 15 %,
A.19 KPHBOAUHCHHOI'C DOKOROIO BOAOC/IHRA

npy Qcép /Qmﬂ‘ s 0’5 m= 0’7(Qg6p/erax )0 5’ (7 -;)
npH Q\.ﬁp/Qn ax > 0‘5 m= 0.48

Beicoty 1topora A, B 211X BOOCHHBAX cacAyer NpHHItsaTL OofbLie.
HeM B MpsMONuHERnbIX, 4TOOM W3bekarb nepeinBa uepes (pedcHb HpH

pacxoae ¢J,,
h.pzh_,d-O,Sg'vj/Zg. (74)

rac h, ¥ v, — riiyGuHa 1 CKOPOCTh B NOZBOAALIEM KOANEKTOPE Nepea KaMepoid

IpY pacxode. OTBOANMOM HAa OYHCTKY; (. — ko3dduunenT. 3aBucSIUnit OT

OTHOCHTEbHO! O pajnyca 3aKpyTiIEHUA BOJOCIHBA:
R/D,.. 05 I 2 3 4 5
g,.. 314 257 L1216 139 124

Harnop B opmyne (7.1) npHHUMAEETCA PaBHBIM
Hy=h-h, +5 v ]2g (7%

Paauyc nosopoTa pekovcHAyeTcst npuunuMars R = {15 -2)D,, AnnHa
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BoAOC.1HRa lpH nosopore ta 90°C cocrarur /- R /2 J1a kpnroau-
HEMHBIX DOKOBBIX BOJOC.:HROB C :ABYMA 110BOPOTAMM paisHyChl MTOBOPOTA
pexomenayeres npHunmars R — (L5-2)D,.a R. = (1-1.5)0, 1.tmHbl rpc6us
COOTBETCTBYIOT pa.lMycy nosopota Koxbduumedt pacxoia soloc.iisa Ha
11epPBOM MOBOPOTC

m=0,43 -1.2exp{-17.9502, /\'g D**). (76)

Ha BTOPOM [1OBODOTE

i ! 1 ‘"/D ‘Da\l‘\l
m=043-12exp -1795(0°, -0 Mg T LT
. \ /

. 2
[IpH pacyeTe KOTLIEBLIN BO1OC.IHROB B opyy.dy (7 1) sxau11 0o
AdHa rpedHch ROJLOCAHBOB [ 0 KOMpPHIBICHT pacxo.te 3asi'cnr or

(77

coornowenuit [/D w O° /O (Runtepraie 1.5 7)

m=350 jor. Y7 (o)’ (78)

[RE AN

OT\ieTl\‘} rpec‘ma BHYTDEHHCI O KO.IbUA HANPOTHB [IO1BO, 1AL O

KO:LICKFOpa HeoBXOANNMO N0, HATL Ha Rediauny A, =1 /2¢. nwe ),

v
CKOPOCTL B NoJBoaaALiewM 1pyBonposole npu pacxoae ¢, Koxpdinuen:
CONMPOTHBIEHHA Ha BXOLE B OTBOIAUIMIT rpyBONPOBOIL H3-3d 10aNONA
XHAKOCTH € ;IRyX CTOPOH C.1€yeT IPUHMMATh paBHbIM 1,3

s Topueroro (.1000BOFO) UHO.MIOHAIBHOIO BOOC.INBA
(¢M puc 7 1. 7)), KOTAHIeHC Yrila HaknoHa BEpPXHeil t paHi Koroporo
WiMeHseTCa or i 210 3, koddipuiHeHT pacxoaa nivensercs ol 0,433 npu
QU 21050 a/c 10 047 npu O, <600 afc i.tHa rpebus BosocAHRA
npunuMaetcs pasyoi inavetrpy D KosdduuneuT conpotnsictus
NnvBHEKaMepbl, OTHECCHHBIH K ckopoc Fu B oTBoAAWLel rpy6e, npn R, =1,5D,
BbIP@XEH B BH,1E

z, =036+ 0.237/(Q, O, -0.035) (79

Paccioanune oT BONOC.IMBOB 10 BOKORLIX CTEHOK KAMEPLI olpelenaeTes
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O KOOPAMHATaM BEpXHEIs 1Tpoditii% NOTOKA. Nepe.IMBaIOUIErOCs Yepes
BOJAOCIHB

Pabota JUBHCKAMEP THHA JOHHOrQ CJIHWBE W C Pa3llCIUTE.ILHLIMHU
cTCHKaviH (cv puc 7 1. Jx -if) oCHOBaHA Ha PHHUKMIE HIMCHEHNA JANLHOCTH
noJseTa cTPyU NMPH U3MencHuH pacxoda 1lpy pacxouax 10 ., BKNIOYHTE.IbHO
BECh CTOK 1IOCTYIIACT B [ICPCXBAbIRAOLWIHMT rpy6ONpoBo M 1a0ee OTRO;IHTCH
Ha ouucTky Tlpu pacxo.lax () > (J, crpys noroka nepeleraer yepes J10HHOE
OTBCPCTHE H NPH NAJCHHN JCMHICH HA 1BE HACTH O4HA  MONA(ACT B
JUBHCOTBOL. & /1Py a8 — B IIepeNRa1 wIRAlONLET : pyBoriposod maveTpos 1,
11 Ja.lec OTBOANTCH HAa OMHCTKY Bricora nepenata i, (pa3Hocib Messd
OTMCTKAMM iHA JOLKOB .10 H 1HOCIL IICDCH}L[R) HisHavae™cy Hi yCI0BHA
ofeclicueHHs OTROIA HA OLHLTKY PAcN01a ¢, 11PH 0BILCY PACcX0;1e 4O LCBHIN

BONL 7

= 1as

h.- 6h,.0.(0%. -0 Y. -20,T . (7.10)

tte fr, — KpUTHHCCKas LIVOHEA HA Nepera,le apH packode O

=

[Tpu ucTeueHny BOIbE Ha NCPLIALC 13 KPYHIOH TPyOb! KPHTHYCCKYI
1y 6HHY MOKHO BBIMHCIKTL NO opuyae

h, (0 /0.9¢D,) . (7 11)

4 JA.1bHOCTb OT.ICTA CTPYH fm No e¢ Hapy®#HOH 1 paHKLE (C YHETOM [O.1LUMHbL)
mo (7.12)

(] - il lclp/hhp)lc'P/hKP = 2‘2((] * i’ h!‘-/hnc)h(?/hlcp): “‘ (7 ‘2)

ric i ~ yx10n nojsoasiero Tpydolporoia

LiluprHa noHHOrO OTBEPCTHS ¢ IIPHHWUMACTCA parHON Aauue |

cip

BLIMKCAEHHOA No (7 12) upn ¢, 1Bona k nepenady MOXKeT NOABOAU ILCA 110

Ilp
psAiMoyroabHovy JoTky wupuioid D Kpuinueckas raybuna B 10Tke
BbIUUCHAETCA MO (PopMy.1e
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hy ={/Q:7gb’. (713)
2 AaAbHOCTD OT1eTa CTPYH !c,p 1o ec oc - no (7 14):
L, =141h, 0.3~ h./h, (714)

U.IVIPHHa JIOHHOIO OTBCPCTHI (¢ ONPe2enqcTesd HCXo.[q B3 dd/TBHOCTH

OTIETA M TOMIUHHBE CTPYH NPH MPCACIRHOM packo.le

a=1?+1/2. (715)

AN 1peac.ipbHOrO pacxold NPHHIMAeics Kprrdueekas +ayOina,
naiiaennas no gopvyac (7 13) upn ¢ = ¢ [poexiutio rOHUHHLL CrpyH [
Ha TOPHIONTAIBLHYIO IITOCKOCTh NPH ML ICHITH ROTOKI € BLCOTLL f1,
BBIMIHCASIOT 110 hopviyne

1= /p2sh,) (716)

JL1A HUIKHETO NOTKA { IIPHRHMAC TS € YNE1OM 4. ILHOCTH O fICTA CTPYH
HIPY PACMETHOM pacxoic (J°

s
B .iMBHeCOPOCHAIX KaMepax ¢ BOLOC.IMBHOM ¢lenxoil §e3 oTsepeTHs
(c™. puc. 7.1, 3) BECH MOTOK, NEPEILTAIOIMMIA tepe3 CTCHKY. OTBOIHICH HA
cOpoc 1 BbICOTA Nepenaja (10 BEPX2 BOAOCTUBHOH CIEHKH) MOXKCT IIPHHH-
Maihes JIPON3BOAbHO Bepx BoA0CnHBHON cTeHKH A0MKEH ObIlb Bble
IEMLITH JIHBHCOTBOAA HA BEIMUMHY HC MCHbIIE MOTEPb HALOPA HA RXOAE B
TpyDy B ITHX KOHCTPYKUHAX ODIUMIT pACXOU ROKAESBLIX BOA. OTBOANMBIX Ha
OMHCTKY, Oy.deT MeHbLUE, HEM HIPW APYi Hh TIHAX Pa3ICITHTE IbHbIX Kaviep
YCTpOcTBO OTBEPCTHA B BOAOCIHBHOH CTEHKE HA YPOBHE 1HA HHIKHETO
A0TKa (cM. puc. 7.1, u) no3BO.1RET OTBOMHTL HA OUNHCTKY YacTb MOTOKA,
nepeneraloLiero Yepes cTeHky 3acch 1o opmyinam (7 14) - (7 16) paccumrbi-

BAKOTCA LIMPUHA OTBEPCTUA 4 H BbICOTA lepenaga /i, 10 Bepxa CTeHKH
(aHa10rM4HO cTeHKe Ge3 oTeepcrua). a mo (7 10) — awicoTa naeHus NoToka
10 Ana HinkHero Bopoboiinoro forka 47" B a1oM cityuac ipn obiuem pacxose

AOK;IERBIX BOL (J°  4CPE3 OTBCPC MHE B CTCHKE GYICT OTROIM [bCS Ha OUHC IKY
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pacxoa (., OrsepcTue cneayer ycTpauBaTh Mo Beell WHPHHE HHXKHEro
BOAOGOAKOro NOTKA, a BLICOTY €ro MPUHUMATb PaBHOH ¢, onpeaeasemoli no
topmy:e (7.16).

BONbIWIKMHCTBO KOHCTPYKUMI AMBHEKAMEDP He 06ecneuuBaloT TOCTORH-
CTBO OTBOMMOrO Ha OYUCTKY pacxoia (., NP n3vexeHuu obluero pacxoia
nepea kamepoi M3veHeHns BeNHunHL OTHOCHTEIBHOIO pacxoda, 0TBOANMO-
FO Ha CHUCTKY, B THBHEKAMepax pa3HbIX TMNOB Npe ICTaBNEHbI Ha pHC, 7 2.

Qﬂ‘l I
Oep i ;2 '
, /T "
2 I el
/ 4 y 5 —
'—‘_..-"/-—_——'?-ﬂf ——
e E—
1 — ] |
i ! J
: . 8 7/ 1! 5
0 ] :\g
0 1 2 3 4 5 QO Onp

Puc 72 Vi3MeHEHUE OTHOCHTEbHAIX PACXOA0B. OTHU.LHAIBIX
Ha QUHCTKY B PAIENHTENEHBIX KaMePAX PALHIYHBIX TIINOB

! - pacueTHBIe 3HaueHus npu A, = 0, 2 - C IPAMOTHHERHBIM

GOKOBLIM BOAOCNHBOM: 3 C TODLEBLIM BOIOCTIHBOM;
4 - ¢ GOKOBBIM BOAOCIMBOM C OIHHM 110BOPOTOM, 5 - TO Ke C 1ByMA
OBOPOTaMH, § - C OTBEPCTHEM B BOZOCNHBHOH CTEHKE.
7 - € JOHHBIM CIHBOM; & - C BOZOCNHMBHOIT cTeHKoit Ge3 oreepcTita

Jlns nuBHekamep ¢ BOAOC/IMBAMH XapakTEepPHO, YTO ¢ YBEIHYCHHEM
obulero pacxona o> Q,,p) YBEIMUMBACTCA U PACXOL, OTBOAHMBIH Ha O4UCTKY
(Q,,q >Q,,p). HanGoaswui pacxoa ¢J,, NPOUCXOAUT B Kamepax ¢ 11pAMO-
JHHeliHbiM GOKOBBIM BOAOCAHBOM. ITO HYXHO YYMTLIBATL MPH MPOEKTH-
pOBAHMH COOPYKEHHH HA KaHaNM3aUMOHHOM CETH, a TAKKE HACOCHLIX H
OYMCTHBIX CTaHUMIA. B Kamepax Tvna JOHHOIO CNMBa M ¢ BEpPTHKANBLHOI
pa3genuTeNbHON CTEHKOH ¢ OTBEpPCTHEM MOXHO cyntath (), = O, B LIMpo-

KOM AMana3oHe W3MeHeHus obiero pacxoaa.
B kaviepax ¢ BepTHKanbHO! pa3aeauTeabHOl cTeHKkol 6e3 oTBepCTHA
Oyaet cOpacbiBaThCA 3HAUMTE1bHASA HACTb 10K AEBbIX BOA [103TOMY AaHHY©0
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KOHCTPYKIHIO 1C.1eCO00Pa3HO NTPUMEHATE TOIBKO HA OT.IE.1bHbIX [TPHTOKAX
K MepeXBaTbiBAOILEMY KO1IeK [OPY. B KOTOPbIH MOCTY AT J0K.1eBble BOAbI
¥ depe3 JApPyrue KOHCTPyKUHY (HANpUMED, ¢ NPAMOIUHEAHBIM BOKOBBIM
BOOCTHBOM) Yepedys paziuuibie KOHCTPYKUHII MOXHO JOCTULHYTH
PaBEHCTBA CYMMApPHOrO PACX0.1a 10K ACBhIA BOJ. MOCTY HAKIIHN HA OUHCTKY
yepes BCe KAVICPBL. € CYMMAPHBIM PACUETHBIM PEIe 1bHbIM PAC\OION LIf
ITUX K Kasep

M3vieHenns pac\ola. OTBOIHMOTO Ha 04uCTKY npH () > (), . B kavepax

Pa3THUYHOI O THHA MOKHO YUNTBIRATE € HOMOILIO KO(BOHILICHTY & |

k. =0, -0 Yoz -0.) (717

Be_ntnia o1BOAHMOI0 HA OHHCITRY PASNGLa (L) 1¢ 0n Ko HpgHELeH 2

patieieHus £, n 49)cociarur

O, =0k, ~k -k k) (718)

man

JL s Kaviep € BOIOC.IHBAMIL IHAMCHS & ¢ HCKOTODLIN LIPHOLHLACH S
MO¥HO NPHHRTS

npamMo.THHeliHEIH G0KOBON ROGC/NA 0.35
Topuesoli monuroHam bHell . . . 0,13
KpHBO:IKHel bl Dokonoii . .. 0.09
TO e, € ABYMH HIOBOpOTAMH . .. .. 0.05
KO.blI€BOH ABYCTOPOHHMIT .. .. 0,07

J1.ig Kavep Tuna JOHHOTO CTHEA M ¢ BOAOCIHBHOW CreHKol ¢ oTeepeTHEM
k. =0, anpn BO.LOCINBHOH cTeHke 63 OTBEPCTHS &, NPHHAMAET OTPHILL-
Te.IbHbIE 3HAYCHUSA, W €10 BEAHYHHA 32BUCHT OT COOTHOWIEHNSA WWHPHHbI LILC. TH
. BBICOTBL /. kOWbHIIMEHTa pasienenus k, # aApyTuX dakTopos.

MosbilileHHOH 3DPEeKTHBHOCTLIO 3aA€PKAHHS KPYNHBIX HEPACTBO-
PCHHBIX NPHMECEH, C\MbIBASVIbIX JOXAEBbIMU BOAAVH. 38 CHET MPOICHKHBAHUA
uepes peleTKy NIMBHEBLIX BOA XapakTCpH3YeTCs .IMBHeKavepa, pa3pabo-
1anHas B [Py3sHHCKOM 110IMTEXHU4YECKOM UHCTHTYTe OHa cxemaTHuecku
trokasaHa Ha puc. 7 3 (ABa paszpesa v naaH 110 paspedy A-A. a Takoke J1¢Ta. b
cavoounwarouleiica peireTku &, pavepsl aalbt B cM) PazteidienbHas
Kamepa COCTOUT H3 REPTUKATbHOM WAXTL / 1PAMOY 1 01bHOM B Naae GopybL.
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B KOTOPO# YCTAHOBIEHA BePTUKAILHAN pazfieliuTeilbHas CTCHKA 2.
0ABOAAWETO 4 M OTBOASYULETO 6 TpYGONPOBOLOB 10XK.IEBBIX CTOKOB.
KaHAIM3AUHOHHOTO MEPCXBaThBAKOILErO KoilaekTopa 7; peiuctky 8,
BbUMONIHEHHOH B (bOpME 0CEBON JHHUM CTPYH NPH VAKCHMAABLHBIX
rapaMeTpax NoTOKa M ofieproit oanolt cTopoHoH 9 Ha BepTHKANLHYIO
pasjeNUTENBHYIO CTEHKY 2, a apyroit /1§ — Ha Hopt /1 20Tk 12 124 oTBosAa
3arpasHeHni, apyroil 6opT /3 KOTOPOro BbINOCAHEH B BHAE BOAOCHMBA C
TOHKoH CTeHKOH, UMerowlero OTREPCTUS /4, OrpanaaiowiMX BepTHRANLHBIX
feperopook /3, 10TKa 4,19 0TBOAA OYMILEHHOH BOb] /6, KOTOPbIi BbINOIHEH
CYXHBAIOIUMCS B M.12He OT pa3vepor LIMPUMbI peilleTku & A0 avamerpa
OTBOAALLETO TPYOONpoBoaa 6,

B-B
13
4
; 7/
VAR
SRR Y
TR
/] l[ L »
| ST LIEEAGTII P 8 LrAFA)
AR VAR |
6
‘ ]
il s
LT ! ‘é".'-
- Tt (4
{ 1
ERLA i il ‘
i “V; I Puc 7 3 PajmeaurensHas
N l a6 Kamepa ¢ cavoouniLaloueica
] peterkohi
15
7 T'J, 12
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YerpoiicTeo pa6oTtaert cienyrouinm obpazom. CTouRbie BoAbI B CYXYI0
noroay (npH noJHWBKe W voitke yauu) ¥ nepssie nopunu Hanbo:ee
3arpA3HEHHBIX AOKAEBLIX BOL, IONARAEMLIX TIOABOARLINM TPYOONPOBOAOM
4, NOCTYNAIOT B KAHANH3AUWOHHBIH koaiexTop 7. Flpn Bo3pacTaHHy HHTEH-
CHBHOCTH JOXAA CTPYA M3 MOAROAALIEro TpyOonposoaa 4, MUHYS BEpTH-
Ka.IbHYIO CTEHKY 2, NONaaeT Ha pelueTky &, KoTopas 3aAep>KHBAeT KpyIHble
HEPACTBOPUMbLE IPUMECH, COAEPHKALLNECR B INBREBBIX Boax. T1pouexenHas
yepes pewleTky & Boa NOCTYNALT B JIOTOK /6 N 0TBOAUTCA TPyOONpoBoioM
6. 3agepianuble peuieTkoi 8 HepacTBOpHMbIe NpUMECH noR AeHCTBHEM
MOTOKA XUIKOCTH ¥ COBCTBEHHOTO Beca Cl103a10T B JOTOK 4717 OTBORA
3arpasHenuti, uMerounit YKII0H B CTOPOHY KaHaTH3alHOHHOTO KOJIeKTopa
7, ¥ NIONAAAIOT B KaHANW3ALHOHHLIH KOANEKTOD. TIpH CHIBHLIX JTHBHEBEIX
IOXARX, NOCAE 3aNONHEHNs JoTka 12 BepxHuH, 601ee udCTHI CHOH BoZb!
yepes GopT 13 nocTynaer B IOTOK 16 M OTBOAMTCA B BOJOEM. 3aNO/HEHHE
notxa /2 sono# obecneunBaeT ero MPOMbIBKY.

B 'py3aunckoM NOJAUTEXHHYECKOM MHCTHTYTE paspaboTaHa Takxke
OpUrMHanbHasA KOHCTPYKLMA pe3epByapa-IHBHECYCKa AJS PETrYAHpPOBaHHA
JIHBHEBOTO CTOKA H OYHCTKHM €ro oT 3arpa3HeHnii (puc. 7.4). Perynupyrowni
pe3epByap-THBHECAYCK COACPXKHT noasoasumi Tpybonposoa /, wmr 2 B
BHIE KOHYCA, pACTIONOXKEHHBI# MO BbINYCKHBIM OTBEPCTHEM NMOABOAALLETQ
TpyGoripoBoza, A0TOK AHBHEBBIX BoA 3 ¢ MepeJHBHBIMH OKHAMH, BbINON-
HeHHLIR B IaHe MO CNUPANH, K PacToNoKeHHbIH MO HHM JIOTOK OYHILIEHHBIX
NMBHEBBIX BOA J, TAHNEHLMANLHO YCTAHOBNEHHBIE OTBOAMWHA Tpybonposox
6 v TpyOONnpoBOA OUHILEHHbIX BOA 7.

Puc. 7.4 Perynupyiowunit pesepeyap-THBHECITYCK
(paspes A-A, WAH W aKCOHOMETPHA)
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IIpuHuun padoTsl pery.iupyroutero pesepByapa-JUBHECNYCKa
cAenyolui: yepes BEPTHKA.IbHO pPacroIOKeHHbIH noaBoaswui Tpybo-
npoBod / NUBHEBbIE BOMbI TOCTYNAKOT CBEPXY B LUEHTP PeTyNHpPYIOLUEro
pe3epByapa-HBHECNYCKA, 4ro CNocoGCTBYET paBHOMEpHOMY pachpe-
JIENSHHIO BOABI M0 PajMycy OT LEHTPa K CTE€HaM pe3sepByapa. B 1eHTpe
peryNIHpYIONIETO pe3epByapa-THBHECNYCKa YCTAHOB IeH LWHT 2 B BUAE KOHYCA,
€ fTOMOLUBIC KOTOPOTro MPOHCXOANT paBHOMEPHOE pacnipedeneHUe IHBHEBOH
BOQLI BO BCE CTOPOHbBI pe3cpByapa, 4 TAKKe H3IMeHeHHE HanpaBicHHA
BpaLlaTeIbLHOro ABMHKEHHSA BOAbIL.

B perynupyouuii  pesepsyap-fMBHeCNyCK CTOKH CTEKAOT U3 fHWBHE-
OTBOAALUMX KOTJICKTOPOB RO BpeMa A0oXaeH Hau npu Moiike ynun. [lpu
OonblIOM pacxode CTOKA BCA 80/a HE YcNesaeT BoiTekaTh Y3 pelepeyapa-
JUMBHECNYCKA, TAK KaK MPOnycK BOAbl B3 pe3epByapa orpaHH4eH A¥aMeTpoV
oTBoAsALLero Tpybonposona 6, ¥ BoAA HAHKHAET UUPKYISUAOHHOE TEUeHNe
CHU3y BBEPX MO CMHPAILHO YCTAHOBIEHHOMY JOTKY JHBHEBbIX BoA &,
3aMN0/HAS eMKOCTb pe3epByapa-anBHecnycka. JIBuixyluascs cHu3y BBEpX Boaa
BbLIMBAETCH 4Yepe3 NepelusHble OkHa 4 B JIOTOK OMMILEHHLIX JHBHEBLIX
Boa 5. [lepe;tMBHbIE OKHa ofecneunBaloT oTAelIenue Honee oCBETIEHHOH
yacTH NHMBHEBOI BOALI B pe3epByape-1MBHECYcKe U cOpoc ee B peky npu
pacyeTHLIX Pacxodax, a Takxe aBapHHHbIA cOpoc nng npeacTeBpalleHHs
NepenoAHEHUA pe3epByapa STHBHeBLIMH BOAAMH NpU BbiMlajleHyun A0XAEH
pesroil NOBTOPAEMOCTH.

[locne npekpalleHHs IMBHA BOAA HAYUHAET TeUb BHM3 MO YKIOHY
CTIHPANLHO BHIlIOJHEHHOrO JJOTKA IMBHEBLIX BO] H MOCTENEHHO pasrpykaer
pelepeyap-IHBHECIIYCK OT NHBHEBbLIX BOI Yepe3 TaHMeHUHANBHO YCTaHOB-
NieHHbI oTBOnsLIMIA Tpybonposoa 6 [IpH vanbix pacxoaax A0XJ1€BOrO CToKa,
NPy MoiiKe yRil, “nepBble NOPLUHH™ CTOKA OTBOAATCH OT pe3epByapa-HBHE-
cnycka oTBoAALMM TpyOonpoBoaoM B KaHamu3auuio. B perynupyioulev
pe3epByape-T¥BHeCNYCKe BbINAAAeT OCAA0K, KOTOPbIH HeOOX0AMMO CMbIBATD
UM yaanath. JIOTKH AMBHEBbIX B0 3 ¥ OYHLILCHHBIX IHBHEBbIX BOJ 5 UMEtOT
YKJOHBl K JIHY pe3epByapa-NMBHECMYCKa B IIPOTHBONOIOKHLIX HaMpas-
AEHUAX, 4TO CIOCOBCTBYET MONHOMY CMbIBAHHIO W YAaJEHHIO BbillaBLIETO
ocafka. [Toc:ie epenBa ROAbI HEPEI OKHA ITH YCIOBHO “UHCTHIE™ (OCBET-
JeHHble) BOALI Yepe3 1aHreHLHAALHO YcTaHOBlieHHbIH Tpybonpoeoa 7
cOpacbiBaloTcs B peky

OrcTolinnk-kamepa (puc 7 5) obecneynBaer OYHUCTKY NHUBHEBBIX
CTOYHBIX BOJ NMYTEM MPOUSKHBAHUA MX YEPE3 PCILETKY, YCTAHOBJICHHYIO B
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J0Tke cipalbiol Gopvbl OTCI0MHKK JIpeirasHadeH LIl PCT Y IHPOBAHKS
JNBHEBOrO CTOKA W MPCJOTRPAlICHHS 341 PA3HEHUS BO10evMOB cOpachi-

BaeMbIMH CTOUHLIMHU BO1AMH

\7:,57&57,,57
B-B 9
13
14
6
I "
125 r @__ £5.
N
9 s
N\ 2R 5
A |
) i1 —
1
3 4

R}

Puc. 75 Cxevia pas/ieauTensHON Kaviephl. COBMELIEHHOH ¢ oTCTOHRKKOM
{oTcTOHHMK Kavepa)

[MpruHumn paboThl ITOH KOHC IPYKIMY CTCAYIOUMMEA Yepe s noaBoAsLILid
JI0TOK 2 B BepTUKAnbHYIO Kavepy 3 cpaly MOCIC Hagata JMBHA tociyliact
fepBas, HauDollee 3arps3HEHHAas, 4acTb JA0K.ICHbLIX BOA. M3 kameph! Boaa
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IPAHCAOPIHPYETCH BOAOHPOROIAOM 4 HAa OHHCTHYHO cTakime [Ipu Bo3pac-
FaHuH HHTEHCHBHOCTH 4OX18 JIMBHCBBIE BOABI U3 MOAROAAILCTO .10TKa 2
NOCTYIAKT Ha 10ToK J crupaabhoi dopmel. Creava Ba0Ib 3TOCO .10TKa,
ROLbE JJOMOMHUTEILHO IIPOLEKNUBAKOTCS YEPES PCIIETKY 6 H M0 .10TKY 7 OTBO-
A8Tca B Bojoem (JCBET.ICHHE AOXKACROrG CTOKA HA MVTH ero ABMMXKEHHS 3a
CHET OT.Ie/IeRHs OT HEl O OUMILEHHOH BOAB! MO3BOIACT YACTh BOALI cOpachiRalb
B BOZOEW, UTO yBE.IMHWBAET Nole3Hbiil o6beM pesepsyapa. Bo wibexanue
BEPTHKANLHOFO B3MY4YHBAHHA y BOTHYTOH HACTW NOTKA § peweTka vveeT
Monepe4Hslyl YICIOH B HaiipaB.leHHH eMKoCTH [, xoTopbifi obecneyunnaet
fiepeveletie HAaHOCOB IIMPKY,INHHOHHLIMH MOTOKAMH HC BBEpPX, & BHU3.
Hepe3 BXojlHbIE OTBEPCTUA & 4acTb BOAL NepesiuBaeTcsl B cTOAKH 9 w
TPAHCNOPTHPYETCA B PEFYMPYIOILYIO eMKOCTh /, 8 OCTaBlIAACH BOJa, ABUIa-
Sich 110 pelweTke 6, NOCTynaeT B KOHEUHbBIH CTOAK U 3aTeM B PErYAHPYIOILYIO
OCBeTHAONYIO eMKOCTh [, CTOsIKKY 9 NOPLMOHHO, PABHOMEPHO OTBOMIAT W1 B
emKocTb /, ofecneunsas 1oCTeNCHHOE ylaleHNe 3aJepXaHHubIX pelIeTkol
HepacTBOpeliHhIX Npuvccel, & Takxe pacnpelelsioT UX Mo Beel naoiaan
AHBOTO CeHCHKA, 4TO NobsliaeT ddekT ocreT1eHns. Ha ctoskax ycraHos-
JAeHbl racyTe .l CKOPOCTH NMOTOKA Boabl [, uepe3 KOTOpbie WA NOCTyNaer B
HUXHIOK YacTh 0HBI ocakAcHUA evkocTH [. OCBeTNCHHAs BOJA B €MKOC-
Th | ABWWETCA CHU3Y BBEPX W Uepe3 oTBepcTHe 13 niepenuBaeTcs B COOPHbIi
*e100 /4, a nanee — 8 notok 7. [TepeausHbie oTBepCcTHA 13 cayXar kak 174
asapuiiHoro cBpoca, Tak K 418 ynaneHns BepxHei, 3Ha4H TE.ILHO OCBEeTIEHHOM
4acTH BOAbI B BoZoem. C nomoubto cudoHa /2 0TBOAMTCA OCBETIICHHAA BoAA
u3 cpenei uacTH evkocty [, Ocagok wila CKaM1MBaeTeA B HUKHEH KOHHYEC-
KOM 44aCTH eMKOCTH, OTKYAA HEpUOANYeCKH YdaaseTcs no TpyGonposody //.

7.2, Pery.IHpymolllHe €MKOCTH

Pacxozbl cTOKa 10%;1eBbIX BOIL B CETAX BOACOTBEAeHUS 00b14HO OBICTPO
HapacTaleT, AOCTHIal0T MaKCHMyMa B MOMCHTEl KOHLEHTPALMK CTOKA €O
Bcero Bacceitna, 3aTev cHUXKAKOTCA L0 NOJHOrO NPeKpaUIeHUs cToxa.
MpoAoAXKHTEILHOCTh MAKCHMANBHEIX PACX0I0B HepelNka, NodTOMY
uenccoodpascH BpeMeHibIil cOpoC MUKOBBIX pacX040B JOKIAEROIO CTOKA B
eMKOCTH-pe3epRyapLl, KOTOpble OYAYT ONOPONKHSATLCS TOCIE 11PEKPAILEHHS
NOCTYILIEHMS CTOKA. Takum MyTeM MoxeT ObiTh yveHbluieHa HeofxoauMas
MPONYCKHAA CHIOCOBHOCTh. &, CAEA0RATEILHO, PAIMEPHI KO.LNEKTOPOB H
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APYTUX COOPYKEHHH, pacTOAMKEHHbIX 33 peIepByapamH.

PeryampoBaHue pacxoloB B CHCTEMAX BOAOOTBEAGHUSR (103RONSET
YMeHbILUHTb AUAMETPLI TPYOOIIPOROAOB Mepes OTBOLHLIMM KOAIEKTOPaMU
60.1pL10# MPOTAXKEHHOCTH, [IOHHUIUTL MOUIKOCTL HACOCHBIX CTaHUHMH H
OYUCTHBIX cOOpYkeHuit OcofeHno OueBWANHBI NpeHMyLlecTBA Pery.u-
PYIOLUX Pe3ePBYapos NEPER OMHCTHLIMH COOPYKEHHAMH, Ha KOTOpbIE
uenecoolpa3Ho NoAaBaTh Malo WIMEHAKOWHMACA MO BEIHYHHE pacxon
CTOYHBIX BOA. DTO MOBLIAET IPPHEKTHBHOCTL PabOTHI coopykeHui,
YMeHbUIAET HX 00bem U cToMMocTs, B ropoaax CillA, lepmanuu, Opanunu
M ApyrHx ctpar EBponsi cyulecTaytoT ofulecnsiaBHbie CHCTEMbl KaHany-
3alHH, B KOTOPbIX HCTIOAL3YIOTCA PEryNRPYOLMe EMKOCTH AJis IPHEMA YacTH
LOKAEBOTO CTOKE NPH NEPENONHEHHH TPAHCTIOPTHBIX KOMMYHHUKAUHKH
KAHAMU3ALWY B MEPUOAB! IMBHEBbIX JOKAEH. OCHOBHbBIE CXEMbI BKNMICUEHHA
PETYNMPYIOWHX eMKOCTER B OOLIYyI0 CHCTEMY BONOOTBEJCHHS NPUBEACHDI
Ha puc. 7.6.

7]
a Cnp PK
Cor [p 19>

— > Qos

PP HC

Oy PK @, Puc. 7.6 Cxembl NONKMIOYCHHA PETY.THM-

*D——ﬁr"‘ pywoumx pesepsyapog (PP) Kk aoxaesoi

CETH, & — NPOTONHBIE C MOCTYNREHHEM BCErO

°® PacXona K pescpeyapy; § — ¢ pazgenurensHod

wamepofi {PK) u ¢ nacocuo#t cranumedt (HC)

LIS ONOPOKHEHWR, 8 — € CAMOTEHHLIM Tpy6o-
MPOROAOM A% DIIOPORHEHUS

PP

Fpu nopxnwouedun no cxeme 7.6, BECb pacXonl A0KAEBbIX BOA
MOZBOZMTCA K pesepByapy no Tpybe Donbiloro ARAMETpa ¢ OAHOBPEMEHHBIM
OTBOOOM 4aCTh pacxola no Tpybe maioro auaMerpa — ONMOPOXKHEHUEM
pesepsyapa (puc. 7.7).

Ipu nocrynieHun Boast Yepe3 TpyDy A yposeHs BOALI B peiepByape
NOCTEMEHHO MOBLILIAETCA OT MHUHUMANLHOW Benuvunbl, oTBEvAOLIEH
OTMETKE IHa oTeOAALIEH TPYOL! £, [1oKa pacxoi, 1oCTynaoluil 8 pesepryap,
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He JOCTUTHET BeMYHHEl NOJNHOH 0TBOAHGH cnocobhocty TpyGe B, BO4a B
pe3lepByape He NpeBbICHT YPOBHS, COOTBETCTBYIOLLETO BepXy (Liessire) 31oit
oTsonHo# Tpy6ut 5. Ilpu nanbHefiliem yBeauueHWd pacxoda TpyObl A
M3nKLIeK BOAbl OYAET OCTaRaTLCH B PE3CPRYape ¥ 3anONHATH €r'0 EMKOCTD.
[ToTpeCHbiit 0ObeM pe3epByapa MoxeT ObITh BbIPAXEH MIIOLIAALIO BEPXHel
4acTH KpHBOH pacxXOLOB, OTCEYEHRON MHHHel, COOTBETCTBYIOWIEH OTRBOAHOI
cnocobHocTH Tpybul b (puc. 7.8, a).

_ Heepomifigenl
A i Mecpemfipoes] |
— |}

<
-3
i oot |
—y VIR PO — ...

Pug, 7.7 YposHH BOABI B pe3epayape

EMKoOCTb pe3epByapa MOXHO PAacCUHTHIBATL MO pacueTHO! riybune

Hanonnenus H, uan H,. Iny6una H GepeTca B NpeANONIOKEHHH
Oe3HanopHOINO BHIYCKa B pe3epeyap. Eciu e BO3MOXEH BBIMYCK HiKe
MaKCHMaNBHOTO pacyeTHoro ropusonta ll, ro npu pacuete obvema cneayer
npuHuMaTh rybuny H,. OueBHaHO, YTo noasoaas Tpyba 4 B 3ToM Clyuae
JOIDKHA PaCCHHTHIBATLCA HA HANOPHLIH PexuM ¢ OTMETKOH nbe3oMeTpH-
4eCKOH MUHUK B KOHIE, paBHOH MAKCHMATLHOMY YPOBHIO B pe3epByape.

ITo cxeme puc. 7.6, 6, ¢ Ka NOABOAAILIEM A0KIESBOM KONIEKTOPE YCTpau-
BAIOTCS pa3sfieNuTebHbIE KaMepbl, Yepe3 KOTOpbIE 4acTh J0KAEBOTO CTOKA
HAMpaBifeTCd B pErylupylolLIne eMKOCTH (pezepByapbl). OnopoxHeHne
pe3epeyapos OCYLLIECTBAAETCs Yepe3 HaCOCHYIO CTAHLMIO (CXeMa &) niau no
Tpybe Manoro auamerpa (cxema ).

O6beM perylupyiOLWUX pe3epByapoB MOXKHO OTIPEAENTHTb HCXONS W3
ypaBHeHHs BoaHoro fazanca:

Q(z)% =0.()-0.0), (7.19)
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1.le Q(z) — maomans 3epkana ROl B pPe3CpByape. 3anaeTCH Kak GyHKUMSA
11301 Hbl BOIBI B HEM! = — IIVOHHA KU,IKOCTH B PeIepRyape: Qm(r) — pacxon
CTOYHbIX BOA. MPUTEKAKOIIMX K pezepsyapy, (. (t) - To xe, BbITEKAOUINX W3
pesepsyapa.

Ilpu pewenun ypasHenus (7 19) B nepeyto ouepeab Heobxoanua
HHbOpMAUNA O NPUTOKE CTOYHBIX BOA B pe3epsyap O, (npuyem ., nive-

Haetcaot 010 Q.. ). OyHkuns O, 3a1aeTcs B 3aBUCUMOCTH OT COOpYKeHHUi
Ha oTBodAlleM Tpybonposoae. Hampuvep, ecau Boaa U3 pesepyapa
3a01paeTCcsa HaCOCOM, TO ¢ FOCTATOYHOH TOUHOCTHIO QYHKUMIO (. MOKHO
NPHHATD

Q,, = const (7.20)

Ec:m BBIMYCK CTOMHBIX BOI U3 pe3epsyapa MPOU3BOAMTCS C TOMOLUBIO
OTROIAUIETO TPpYOONPOROAA MEHBILETO AHaMETpa, TO

0, =no, J2gH = M. J2gH (7.21)

rne U — kodpGHUKENT Pacxoaa OTBOAAIETO TpyOONpoBoaa NIIOWAAR W, ;
H — namop nepen Tpy6onposONoM ONIOPOKHEHUS

Ecau pesepsyap BepTHKalbHO-LH:IMHAPHYECKUH, TO Q(Z)=Qp.. =
= const, T.€. MIOLWAAL 3epKana Boabl He 3aBUCUT OT YPOBHA.

PacueTHble cxevibl A3 onpejelienns 00beMOB Perylnpyouiux
€MKOCTEH B COOTBETCTBHU CO CXEMAMH HX NOAKIOUEHH A NIPH TEOPETHYECKOM
ruaporpade cToka (0I0ILaAb CTOK4 HapacTaeT NPONOPUHOHANBHO

POAODKUTCALHOCTH MPOTOKA, M UHTCHCHUBHOCTSL JOXKIS M3IVEHseTca no
bopuyne g = Alt") NpUBCAeHbl Ha puc 7 8
Taxuv obpasou, A4 NOZyYEHHA HCKOMBIX Pa3MEpOB pelepByapoB

HY>HO 3H&Tb TOTbKO FUAPOTpath NPUTOKA CTOYHBIX BOA K pe3epryapy. Pabouas

E€MKOCTb pe3epByapa OnpedenfeTcs BepxHel 4acTbio ruaporpada croka,
OTpaHHYEHHOH CHH3Y JUHMEN, XapakTepuivioweH pacxond (), , MAYUIdit B
ofx01 pesepsyapa
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Puc. 7.8 PacueThbie cxeMbl 019 onpeaeieHna 00LEVOB PeryTHpYIOWNX
pesepsyapos’
g, 6 R & - 197 COOTBETCTRYIOLIMX CXeM Ha pue 7 6

OtHowenne Mexay (), ¥ MakcuvanbHeiM (pacHeThbimM) O, Pacxoaom
Ha3bIBAIOT KO3DPULHCHTOM PErYINPOBAHUS O

a:Qou/Qmax' (? 22)

Asanus 06061eHHo1 0 rpaduKa BbillaIEHHA 0CAAKOB BO BPEMEHH (CV
prc 2.16) aaeT OCROBaHUC CHMTATH HApACTAHHE BhIMAAEHWA OCAKOB
(ofecneuenHocTbio 63 % WiM NOBTOPAEMOCTHIO | pas B rony) 3a BpeMs T,
NPHUMepHO NOCTOSHHLIM, a rrugporpad ctoka — TpanecueqialbHbIM, OO
MPOAOMKHUTEIbHOCTL JOXKAS NPCBbIUIAET BPEMA KOHUEHTPALUK CTOKA
(2’:1 > !,‘).

D1oT ruaporpad onucas popMyiaavu (2.71) — (2 73) u npeacraeneH
Ha puc. 2.15. [lnowansk 1 uapol paha cToka, yMHOXEHHAs Ha NAOLIAML CTOKE
F(ra) n Ha KO *pPHLUHCHT CYTOUHOrO CTOKA |/, COOTBETCTBYET 00BEMY BCCii
cTcKaloilei 3a BpeMs BbINaaeHUs J0XKAS BOAbL. JTOT 00BCM 11pH BLINAACHHM

CYTO4HOrO cn0s ocaaxos £, (Mu) 3a BpeMs PacqeTHOIO A0KAA COOTBET-

ovT

cTBytolledi obecneventocTn GyaeT

W., =10H_ Fy (723)

Ecnn Ha ouncTiy HanpasiifeTcs pacxod O, To npu pacxonax ¢ > Q

IIPOUCXO/IUT 3amno;iHeHre peryaupymollcit eMkocTn, obheM KoTopoi W,

A0:keH ObITh paseH [JIOIMAAH BEPXHCH 4acTH TUAPOI pada, OTCCYCHHOM
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aunved ¢ pacxomoM @, 3Haueuue xorpPuuUHEHTAa 0ObEMA eMKOCTH

B=W,. /W, . BbipaKeHHOro Yepe3 CyTOuHbIH 10/ 0CaaKOB, PABHO NIOLIATH

3To#l YacTH rugporpada B OTHOCHTETbHBIX KoopauHarax (cM. puc. 2.15),
OTCEUEHHOH CHW3Y BETHYHHOH O .

Beanunua B npv MOCTOSHHOW MHTEHCHBHOCTH NOXAS, PaBHOM

q=H_, [T, seipaxaetcs uepes kodhdUIHEHT q:
B=(1-art,)(~-a), (7.24)

rae T, =, /T,.

Mpu TpaneueunanbHov ruaporpade croka H nocTosAHHOM
HHTEHCUBHOCTH 10a4, paBHOl q=A/T;", eMXOCTb PETYNHPYIOLUETO
pe3epByapa cornacHo [23] Bbipaxkaercs popMy.10i

W = (oz’/t: —o-oft, + 'c'."')- Q .t (7.25)

EmkocTb pesepsyapa Oyaer MakcHManbHOH MpH BENUUYKMHE T, , Ofpe-
NensieMOoH U3 ypaBHEHHS

(1-n)- "' -1 + 0o’ =0. (7.26)

B 2.7 paccMorpeHbl THAporpadbl NATH TUNOB AoXaeH, KoTopbie
XapaKTepu3yloT pa3snuuHbif X0l BbINAaAEHHA OC2AKOB, U ¢ YYETOM
BEPOATHOCTH TOrO HJIH HHOTO THNa onucaH 06obiueHHbI (THnOBOI)
rugporpad. [pu nmwoboM K3 aITHX rHApOTPadoB, MOCTPOEHHLIX B
Gespa3smMepHbIX KoopauHarax (cM. puc. 2.15 —2.17), 119 Kaxz0ro 3Ha4eHus
=0, /0. ObLIH onpeaeneHbl 3HayeHus B MCXofa U3 BepxHell yacTH
rpadvka, oTceueHHoO! NpaAMOR ¢ COOTBETCTBYIOUIHM 3HadeHHeM O . Ha

puc. 7.9 nmokasaHa 3aBHCHMMOCTb O =f([5) A1s BCEX PACCMOTPEHHBIX U
onucaHHbXx dopmylamu (2.54) — (2 91) Tunoe noxaeil. Bce kpusble
PACMONOKHAUCH AOBONLHO GTM3K0 OIHA OT ApYroif U MOTYT GbiTh ONUCAHbI
YpaBHEHHEM

a=1-p" (727)
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Puc 79 3aeuchMocts xo3dduncHTa PErYIMPOBAHAS ¢ OT Ko3(bHUMEeHTa
obbema eMKoCTH [ A pasTHYHbIX THIOB AOXAEH"

a - Mepsoro, 6 — BTOPOro, 6 — TPETLErD. 2 — HETBEPTOrD, J — AATOrG; ¢ - A NATH
AoKAei pasHbIX THNOB NpK { /T = 0,4 (kpuBble /-5) 1 A1a ofobiweHHoro
ruaporpada (Kpusas 6); ana 3asucumoctefig—0' [ —npu ¢ /T =0,2:2 npn
1 /T=04.3-upnys i7T=05
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3HayeHusa ioxaszateas cTeneHd m npu 1, =0.2,0.4 v 0,5 cooT-
BETCTBCHHO PaBHBI 417 JOXACH
[ Tvna-0,5,0,45u 0,47, 11 - 0,88, 0,76 0 0,70, Il -0,51, 0,49 n 0,49
iV -0,50,0,57u0,72; V - 0,53, 0,66 1 0,68 Jl1a Tunosoro ruapol pada B
cpeaHeM MOXHO NpuHaTL m = 0,6,
3Ta 3aBUCHMOCTb B MOXKeT ObITb peKOMeHI0BaHA A4 NPAKTHYECKOro
npuMeHeHHs. B cpeaneM 3uaqeHs Ko3pduLkeHTa 06bema eMKOCTH 3 MOXHO
NPHHATH CCAYIOWHMA'
o e 0,1 0,2 0,3 0,4 0,5 0,6 0,7
B... 075 062 052 042 034 026 0,19

Hepenko 3a pacyeTHbI NPHHUMACTCS JOKIb ¢ MAKCMMAIbHOA HHTEH-
CHBHOCTBIO B HAauajIe ¢ro BBINMAJEHHS ¥ nocTeleHHO yMeHblalowekHcs no
3aBHCUMOCTH ¢ = A/t". Toraa cyMMapHoe KoaM4ecTBO BbinablleH Boabl B
Joboif voMenT BpeMeHH Oyner

h=gt=At™"=H_Ar" (7.28)

Ecitu cuuTath, YT 33 JaHHBIH A0KAE BRINAAACT CYTOUHBIH Co#t 0CaaKoB

H ,, 3anantOl 0GeCneUeHHOCTH, TO €I0 NPOLOIKUTENBHOCTE T, oka3biBa-

€TCsl NOCTOAHHOM ;12 AAHHOW MECTHOCTH H MOXKeT ObITh HaiileHa o dopmynie
AT ™" =166,7 (7.29)

Hanpuwep, npn 4 =13,07urn =058 nveem I, =428 Mun, a npu
A =233un=069-T, =57tmun

OGBIuHO NPOAOIDKMTEABHOCTE JOXKIEH B JAHHOH MECTHOCTH PEKOMEH-
JyeTcs MpHHAMATh o MaTepuanaM rugpomereocnyx0br Cpeanss npoios-
KHTE.IbHOCTb Aok aell B cpeaneit monoce ETP n 3anaanoi Cubupu npxun-
MaeTca 5-8 4, B ceBepHbix 061acTax u Ha JlaasHem Boctoxe - 9~ 10u,aB
IOHbIX paiioHax — 3—4 u.

uaporpad cToka GYAET ONMCHIBATLCH B OTHOCHTE IbHBIX KOOP/IHHATaX
Q/Q, . T=1/T, B ITOM CAy4aE TPEMA YPABHEHHAMH
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npu t=4T, <1, /0 =(t/t) " =(1/t,) ", (7 30

npu ,0=21>r1,

Q1 Q. =(t/t.) "=/t =1) " =(v/1,) " = (t/r, - 1), (7.31)
npu 1+t >1>10 ©Q/0.. —(I T: J Oron/ Ormax - (7.32)

3nech O, — pacxod CTOKa B MOMEHT BPEMEHH, KOTAa A0%Ab Npekpa-
THJICA, HO CTOK NPOAOIKaeTcs, onpeaensembii w3 (7.31} opu t=10.

O ror = Or/ Powe = 1 -1 =2, )" 2l (7.33)

3HavyeHHs o A paiHbixX noxaszateaci CTENEHHW n H BENHYKH

KOH

t, =0,5-0,] npuseneus: 8 Tabn 7.1

Tabauya 7 |
KoypdpuuyenTer peryimposatna o, , , COOTBETCTBYIowIHE
pacxoly CTOKa B KOHLE BLINAACHHUS TOMIA

Ho Ka3ar e CTEIICHH 17
K 0.5 0,55 0,6 0,67 0.7
0,05 0,12 0.09 0,07 0,05 0,04
0.1 0,17 0,13 0,11 0,08 0,06
0.2 0.23 0.2 0,16 0.12 0.1
0,33 0.32 0,27 0,23 0,18 0,16
0.5 041 0.37 0.32 0.26 0.23

EMKoCTh peryaupywouiero pesepsyapa o6blYHO ONpegeasOT no
dopmy:e

Wper = kper ’ anx tk’ (7'34)

tae k., —ko3bduurenT 0Gbevia pery:IMpyoLLEro pe3epBYapa, BLIPaxEeHHOO
yepe3 MaKCHMasibHbII pacxol.
B 1ab1 72 upusencHbl 3HAYEHHA K. NPH Pa3iIMuHBIX 3HAHCHHAX

aza, . WA,
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fabruya 7 2

3uaueHna KodppuuenTa k = f (a)

! Cxema 7 6,2 CxeMa 7 6.6 Cxema 7.6, &
@ | a,, =01

""72=05 [#n=075] n=05 [n=0,75| n=0,5 [ #n=0,75
0,1 1,38 0,99 2,47 0,97 1,07 0,75
0,2 0,96 0,77 1,16 0,70 0,74 0,63
0,3 0,69 0,66 0,62 0,54 0,51 0,48
0.4 0,54 0,57 0,45 0.42 0,36 0,38
0,5 0,44 0,50 0,29 0,31 0,23 0,28
0,6 0,35 0,43 0,13 0,24 0,14 0,20
0,7 0,28 0,37 0,10 0,13 0,08 0,12
0,8 0,21 0,31 0,04 0,06 0,03 0,05

Tpu Manbix kospduumenTax perynnposanns (o < o, ) Ko3dPLHEHT
00beMa EMKOCTH B BbLIPDKAETCA B BUAE

B=W,, /W, =145-1365/Jr-1514a. (7.35)

HUccnenosauus ycnosnii OnopoxHEHHs pe3epsyapos 1o Tpybonposonam
Majoro AuameTpa Nokasan, 4YTO 3HAYEHHUS pacxXOiO0B ONOPOXHEHHUA
(BbITEKAHHA) MOKHO 3aNMCATh B TAKOM BHJE:

WU <t Ol /O =alefr,) " (7.36)
nph 1 2 L Q:W/Qmax = C(-\/(l/tn )2 " (t/tu - ])2"” * (737)

Kosdpduunent peryamposannsa onopoxHenus o, (4ns cxeMsl @)

noKa3biBaeT, kakad YacTb Haubosbliero pacxoaa, MocTynaowero B
pe3epByap, BHITEKAET U3 HErO

®on =Qon/(Qmax _Qp)‘ (738)

Benuunhoit o, 065I9HO 3a1a10TCA W UCXOA U3 Hee onpeaensior O, H

Ha3Ha4aloT AuameTp TpyGONposona onopokHeHus PacueTHble pacxoast O

max

Ha NoAXO/IE K pa3feNUTeNbHOH kaMepe (cxeMbl & 1 ) WK y pe3epsyapa (cxeMa
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a) caepyet onpeleaaTe 6e3 yvera 3anoHEHHA CBOBOUHON €MKOCTH ceTH
[Tpu pacuyeTe paznenuTenbHbIX Kavep (B cxeMax 6 1 g) caenyer koapouunenT

Pa3neIeHUs NPHHAMATL PaBHLIM KO3QMULUMEHTY peryiupoBaH s (km = o).

[Tpw BbiGope pasae;MTe IbHBIX KAMED, Yepe3 KOTOPbIe HacTb JOKACBbIX
BOJ NOCTYNAaeT B Pe3epByaphi, MpeAnoYTeHNe cefyeT OTAaBaTh KOHCTPYK-
uusim, obecneunBaiOLIMM OTBeleHHe B 00X04 pe3epByapa NOCTOAHHOID

pacxoga ( =(, B WWAPOKOM AKanasoHe W3MEHEHHA obluero pacxoxa
AOXAEBLIX BOA Nepent Kamepodt (o1 O, 10 O, ), T.e. TEM KOHCTPYKUMAM, ¥

koTophlX k , =0(cMm. puc. 7.2). Kameptl ¢ pasaeaurtensHoii cteHxoft Ge3
o4

OTBEPCTHA 3[€Ch NPUMEHATD He CASAYET, TaK Kak MpH 60NbLIMX 3HaYEHUAX
pacxofa Bech TOTOK GyAeT nmepenertarh yepe3 PasAESHTENbHYIO CTEHKY H
NOCTYNHT B pe3epByap, HTO BbI30BET 3HAYKTEILHOE YBETHUEHHE MOTPeGHOrO
ofbema perynupylowmero pesepsyapa. B ciyyae npumeHeHus pasaeiu-

TENbHBIX KaMep ¢ 60KOBLIMU BoLOCAHBaMH, rae k,, > 0, 00beM pe3epByapos
CllefyeT ofpenensts o gopMyne

W, = sz,kw(l -k,). (7.39)

B HekoTophIX cly4asx Ans yMeHbiieHus ofbema pesepsyapa gonyc-
xaercs c6poc 4acTH pacxoAa B BOAOEM. 3AeCh HMEET MECTO TaK Ha3blBacMoe
ABOHHOE peryiupopaHHe. PacueTHEIe CXeMbl I14 3TOTO Clyvas NpHBEAEHbI
Ha puc. 7.10.

a ]
o ot
Crvex Ciex
o Q
/ . ;
Qp N gp
Tp ¢ Tp ‘

Puc 7.10. Cxembl oripeaencHis o6bemoB pelepayapor
npy ABORHOM PETyRUpOBaHMK:
a — ana cxemet ¢ PK 1 HC; 6 — 10 e ¢ NPOTOYHRIM Pe3epByapoM

O6bem pesepsyapa npH ABORHOM DETYAWPOBAHMM ONpelenseTcs no
dopmy:e
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Wper = Qmaxfx (kpel - k,)(] - kc-q) (740)

3nece &' - kOdQOULUNEHT, KOTOPbIH MOXET NPpHHUMATRCS o Tabn 7 2
1pu kodduumente peryuposanua o' = /0, ., mie O, — HanGorbumii
CyMMapHBblii pacxojl, NOCTYNaoLMil B pesepeyap ¥ B 00x01 pesepByapa Ha
0UHCTKY, B BOAOCW cOpacviBaeTcs pacxod Uy, =, - ¢, Beanuuna

k... TaKxke npunnvaetcs no tabr. 7.2 mpu o = Q, /0,

7.3. KoHCTpYKiIHH Pery.IHPYIOIUX pe3epBYapoB H HX
MECTONMIOKEHHE HA KOJLTeKTope

IMTpy KOHCTPYHPOBAHWH PErYNHPYIOLIMX PE3EPBYApOB CleAYCT HMETh B
BHAY, 4TO OBH OYAYT 3aMOTHATLCA HOXKAEBBIM CTOKOM NEPHOLNHECKH, UTO B
HHUX MPONCXOAMT YacTHUHOE OCBETNIEHUE M BbiajcHHe B3BecH. Pery:u-
pytoulHe pesepsyapsl ObIBAIOT OTKPLITOMO U 3aKkpbITOroe Tunos. OTKpbITHE
pe3cpBYAph, HIH NPYIbI, MPOLIE 10 KOHCTPYKLMH H yaobHEe B IKCTLTyaTalMK,
HO MX 0OLIMHO YCTpaWB&IOT 3a npenenaMH XuioH 3acTpoikH. 3akpbiTble
pe3epryaphl, Kak NPaBMIo, AONKHB HMETh HAAESKHYKY BEHTHNAUHMIO,
YCTPOHCTRA AN CMBIBA W YAANEHUA OCALKA

B peryaupyroumpx pe3epsyapax MpOHCX0ANT YaCTHYHOE OCBETIEHHE
AOKAEBbIX BOA H BHITAACHNE 3HAYUTENLHOIO KOJIHUYECTBA BIBCUICHHBIX
peuiect. Ocobento G1aronpuarTHble yC10BUS 115 BbilIANEHUA B3BECH
BO3HUKAIOT, KOLAA HIPCKPAIIAeTes] NOCTYHIEHHE CTOKA B PC3EPBYapsl, &
3anosHeH ke ero ofbeva 6:113K0 K Hanbonblwevy pacueTHovy [1pu 6onbuiok
n1omaau pesepsyapoB cOop M yilaneHue ocajka M3 HWUX 3arpyaHCHBI,
ocofenno W3 pesepByapos 3akpblToro Tuna. [lpu koHCTpyHpoBaHuH
pelepeyapoB B ITHX Ciayuasx TpebyloTcs CnelnanbHbIC TEXHHYECKHe
pewenus. [Ins onopoxHCHinA peIiepByapoB € NOMOLUILIO HACOCOB NPOK.1a-
JbIBAIOT TPYOOMNPOROILL, 10 KOTOPLM MOWKHO NOA2BATL BONY AN [TPOMBIBKH
pe3epByapoR M R3vydMBaHHs ocagka. [leaccoobpaino denenvie HUXKHER
YacTH pe3epByapoB Ha CCKIlMW ¢ TpaneleraansHoli GopmMoil nolepeuHoro
CCHERUS M 11POAOIILHBIM YKIOHOM JIOTKOB B HallpasiicHuK cOopHoro Ipuavika
UM ONOPOKHAOLIEro TpYOONpoBoda 3a C4eT pa3HOIO BBICOTHOIO N1010-
JKEHHA JIOTKOR B COKIHUAX AGCTHUFACTCA MOCIIC,T10BATENbHOC BKIKMECHUEC B

paboTy oT/lenbhbIx cekUmMil no Mepe yBe.tueHns pacxoad [lpu Takmx
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PELLEHHAX MOXHO O0ECIEYMT b [ KIPAB.IMYECKOE TPAHCIIOPT MPOBalHE 0CATKA
8 HafnpaBAEHMH NPHAMKA, HAQ KOTOpbIM YCTPAMBAETCA 0K [UTS YNAJICHHS
(M3BNIeHEHHA} OCAAKA ¢ HOMOIILK Hacoca HaM rpefibepa. Bo uibexanve
fEepeoiHEH A pelePRyapa NPy BhINAACHUY A0K1eH 60.IbIUOH MHTEHCHB-
HOCTH M TPOAOHKUTEILHOCTH B BEPXHCH YACTH PE3€PBYAPa MOXHO 3anpo-
€KTUPOBATH NIepeTHBHbIE TPYDONPOBOAB! U BOAOCHEDI € NOJYTIOTPYKEHHBIMH
JOCKaMH Afis (IpEROTBPALLICHHA BLIHOCA B BOAOEM 111aBatoulyx oTOpocos.

OuHcTKy 0CcanKa OTKPbITHIX NPYA0B-pe3epByYapoB yA0GHO NPOH3BOAUTD
Oy-bro3epamu # riorpysqukamu. B 3tov cayyae npu ycTpoiicTse pe3epayapos
HYKHO NPelyCMATPHBATL ClTCUMATbHbIE NOTbE3AHBIE IIYTH ANs paboThl
TeXHUKH. K HacToAUWEMy MOMEHTY pa3paboTaHo MHOXECTBO KOHCTPYKUMiA
peszepeyapos LM HAKOILICHHUS ¥ pEry.IMpOoBaHHA NOBEPXHOCTHLIX BoA. Ha
puc. 7.11 npuseneHa oaHa 43 HaUbOIEe COBPEMEHHBIX KOHCTPYKIIMIA.

Puc 7 11 KoOHCTpYKUMA Pery.pyiciuero pescpayapa
1 ~ vonatowmi TpySonposoa, 2 - TpYOONpPOBOR CNOPOXKHEHNS; 3 ~ raiepes
3aABHIKEK. < — IIPHAMOK TpY6opoBOa ONOPOWKHEHKS; 5 — Hacaaku. 6 ~ NOTKH
OMOpOKHEHHA, 7 - Kanan ONOPOKHEHUA; & — NONepedHas nepercpoaxa,
9 - wubepsr; 10 - apapuitibiit copoc

Pe3epsyap npescragnset coboi Ke1e306CTOHHYIO €MKUCTL C AHKINEM
I8 BH€ TOTKOB, 00BEIMHEHHBIX B CEKLMH OIOPOKHEHIA CHCTeMO wubepon
Croudasn BoAa 104ae1¢s K pesepayapy iio Tpybouposody /. KOTOpbIA 3aX0iAMT

185



B ra;iepeto 3aABHKEK W Yepe3 HACAAKH J TONAAAET B JIOTKH ONOPOXKHEHUR 6.
ITa cucTeEMA NO3BOIAET PEryIMpOBATh oJavy NOCTYNaILEro B pe3epayap
pacxoia ¢ ManbIM waroM OnopoxHeHHe pe3epByapa NPOHCXOAHT CAMOTEKOM
yepe3 TpyboNpoBoOAb! Z, BHIXOAALLHE W3 NPHAMKOB 4, PACTOOROKEHHLIX B
cbopHoM kaHane onopoxHeHus 7. [Ipn onopokHeHuu pesepByapa ¢
HanoJHEHNEM, NPEBLILIAIOLIKHM BbICOTY MonepeyHoil neperopoaxy 8, sona
NoCTynaeT B kaHajl ONOPOXHEHHs yepe3 BepX Neperoponky. [py yvenp-
LWeHWH rTy6HHbI CJ108 BOIb! B PE3EPBYape A0 BLICOTI CEKUUY ONOPOXKHEH s
NOCAeA0BaTENBHO OTKPLIBAtOTCA WHOEPh! ONOpoKHEeRUsS 9 ¥ NOJALTCH BOAA
LI CMbIBA OCallKA B JIOTKAaX ONOPOXHEHUA 6.

JocToMHCTBAMY KOHCTPYKLHH ABNRIOTCA NAABHOS HIMEHEHNE pacxoa
fofaBaeMbIX B pe3epByap CTOYHBIX BOA H YIIPOWERHbIH NpoLiece IAPOCMbIBA
0CafKa B NOTKAX OMOPOXKHEHHA PErYNUPYIOUICTO pesepByapa, a Takxe
BO3MOXHOCTb HCMOML30BAHHA AAHHOR KOHCTPYKLUUN B KaueCTBE peryim-
PYIOLLEro pe3epByapa MU akKyMyaupyiolie# eMKOCTH.

Kak BuaHo u3 puc. 7.12, naubonbliux KOHUEHTpaUu# 3arpa3HeHuHs
Gynyr nocrurate B nepssie 10-30 MuHl OT navana Roxas (YTo NpuUMepHO
cOoBMAAAET ¢ MUKOBOM WHTEHCUBHOCTHIO AOXKRA). TlpuyeM KOHUEHTpauHs
B3BELIEHHBIX BewecTe GyneT MaxcWMalbHOH B Ha4anbHbIi MepHon AOXKAs,
MOTOM NOCTENEHHO CHHKAETCA, B KOHLIE A0KAA KORLEHTPAUHH MOTYT CHOBA
Bo3pacTark. KoHuenTpanmus HepTenpoayKToB TaKKe MAKCUMA/IbHA B HAYA.Tb-
Hblll nepHoa ROk AS, 4 NOTOM NOCTENEHHO CHIDKAESTCA A0 MaJIbIX 3HAUCHHUIT
ocTaercd NOCTOAHHON NPaKTUYECKH B TEHEHMe BCETO IEPHOAA BhiNajeHnA
BOW s,

Bonswolt auanasor xoneGanni Habmogaercd HE TOMLKO MO KOHUEH-
TPAUWAM, HO ¥ TIO OHCTNIEPCHOMY cocTaBy yacTHU. OCHOBHOE KOMMYECTBO
npumecedt (a0 80 %) npencraBneHo MeNKOAMCIEPCHBIMH YacTHLAMH C
ruapasawueckol KpynHoCThio 40 1,73 MM/c. YyHThIBad 3T0 00CTOATENBCTRO,
MOXHO IIPEANONOXNTD, YTO yCpeaHEHHE KOHLIEHTPALHH epe] oUHCTHBIMH
COOPYKEHNAMH NIO3BONUT CHUINTH KOJHYECTBO NONABAEMBIX 3aTPAIHEHHHA U
COKpaTUTL HArpy3ky Ha coopyxkeHud. [1o3ToMy JUIA PEryaMpoBaHna pacxona
ROBEPXHOCTHOTO CTOKA C Ce/THTEOHbIX TEPPUTOPHH C TOMKH 3pEHHS €ro Noc:1e-
Aywoulell oMMCTKH UedecoobpaiHee HCNoOAb30BATL AKKYMYMHPYIOLLHE
peiepByapsl, M03BOJAIONIHE OJHOBPEMEHHO YCPEAHATL PacXold CToka,
KOHUEHTPAUKIO 3arps3HEHU U OYHLIATH CTOK OT OCHOBHOI Macchl HEpPacTBO-
pumnix npumeceit [38] .
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Puc 7.12. 3aBUCHMOCTH NOCTYINEHUS 3arpa3HeHuil B foAneBo cTok
OT BPEMEHH BELINAAEHUA NOMIA:
I ~ KOHLENTpALKA BIBEIEHHbIX BEIECTR; 2 ~ KOHIEHTPALKUA HEPTENPOIyKTOB

KoHeTpykuua Takoro pesepsyapa npmeeneHa Ha puc. 7.13, Pesepiyap
MOXeT ObITh APAMOYTONbHBLIM HIH KPYribiM B fmnaHe, U3 cbopHoro
wenezoberona, KonwyecTso ¥ pasmep ceKUHit ONpeaenaioTes B JaBUCHMOCTH
OT HeoGxoaumoro ofbeMa perynnpoBaHus 0 pexxnMoB paboThl pesepsyapa.
CTounas BOAa MOABOAMTCA K pesepsyapy no koekropy / W nonajaer B
pacnpeaenuTeNsHyl0 kamepy 3, OTKyAa 4acTb BOABI, PaBHAR pacueTHOMY
PACXOY CUHCTHBLIX COOpYKEHHUH, NOCTYNACT HENOCPEACTBEHHO Ha OMHCTKY
no xoanekropy 2. Koraa pacxoll BoAel B KO/JEKTOpe § fpEBbILAET ITOT
pacxofl, pacnpeneidTensHas KaMepa HaneAHAETCA U NPH AOCTHXKEHHM
ONpeneneHHOr0 YPOBHS HaYXHAIOT OCNEROBATENBHO HANOMHATLCSA CeKLHH
pe3epByapa. [lpn 3a1l0n1HERMH BCeX CEXUMMH pesepByapa Ao otMmeTkd “H” #
JanbHeiilleM yBeTM4EHHH PACXOAa BOAbl HAOBI TOYHOE KOIIHHECTRBO €€ MOXKET
OTBOAUTBCH vepes asapuiublit cOpoc 7 Tlpu ymenslienuu pacxoaa
JNOKAEBLIX BOJ HAYMHAETCA ONOPOXKHERHE pesepByapa. IToHHXeHHe ypoBHS
BOABL B paciipeaclnTenbHol kamepe 3 NPUBOAWT K OTKPBITHIO OKOH 5,
BMOHTHPOBaHHbIX B NEPEropoakH cekuni pesepsyapa. CTeneHb OTKPbITHSA
OKOH 3aBHCHT OT liepenasa ypoBHEH B pacnpefenyTenbHON kKaMepe U CeKLUAX
pesepeyapa [HO pe3epsyapa BLINOMHEHO € YK/IOHOM B CTOPOHY OTBOAHOH
TpyObl 2 ¢ TAKWM pacHeTOM, YTOOB!I OCAUOK CrIOM3a.l B pacfipeaeIUTEIbHYIO
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KaMepy ¥ TPAHCHOPTHPOBANCA CTOMHON HKUAKOCTHIY HA OYHCTHLIC
COOPYKCHHA.

gmz ILLLTITET ’LG'.’?)‘/&’??//.&??////!?JT/M//ZZ;

Puc 7.13. KoHcTpykusa perynupytoluero pesepyapa.
1 — noasonawmit kO1IEKTOP, 2 — OTROAAWNE KonAeKTOp; 3 — pACNpeIeinTeIbHAS
Kamepa, 4 - CEKLHA PEry;IMposaiug, 5 — BoJCNpoITyCKHLIE OKHA, 6 — BOAOCAHBHOH
Jorox asapuiiroro cbpoca; 7 — asapuitnbiii cOpoc; 8 — BepTUkazbHble NEPErOPOIKN

TlpopoaxyTe bHOCTE AKKYMYIUPOBaHMA M Pa3Mepbl pelepsyapa
OTBEUAIOT YCNOBHAM OCBETIICHUS BOABL. Bpems akkyMynupoBaHus nosepx-
HOCTHBIX CTOUHBIX BOA (M KaK C.leAcTBUe — 0OBEM AKKYMY.THPYIOUIE! O
peiepyapa) 6yaeT B OCHOBHOM onpeaensTscs TpebOBaHUAMU K KauecTsy
OHHILEHHO# BOIbI, METOAaMH OUHCTKH H XapakTepucTHKaMU HCXOAHOI BOALI

Konctpykuus pezepsyapa (cm. puc. 7.13) o61ajaer pAioM 10CTOWHCTE.
OH KOMIAKTEH; HMECT OTHOCHTENEHO HEBBICOKYIO CTOMMOCTH JKCN.ayaTalkiu,
ofeclieulBaeT BO3MOXKHOCTh YCTPOHCTBA HCCKOMBKUX APYCOB (06bLIUHO He
Gonee 2-3); B 3aBHCUMOCTH OT YC10BUI PACTTONOWEHHSA, CTPOUTENLCTRA H
nocneayiolleii IKCIIyaTalMi MOKHO UCNOAL30BATE PE3EPBYapbl pa3IuYHOI
Popvbl R MJIAHE, YBETHUNTL 00BEM pelepsyapa 3a CHET NOAKIIoUEHUS
JONOIHUTEIBHBIX CCKUHME, CAMOCTONTEIbROIO PErYNHPOBaling YPORHEH BOUbI
B PE3CPBYAPC M PEXUVOB paborel (OUEPCAHQCTH U CTETICHH HAMOIHCHHA U
OHOPMKHEHH CEKIMA pejepayapa) JOocTaTOUHO HU3KAS CTOMMOCTD YKCHLAY-
ataunu obhscHse1ca OTCYTCTBHEM B AauKOl koHcTpykunun Goakworo
KONKMYECTBA 3AIOPHO-PET Y.IUPYIOINEH apMaTypbl M MEXaHH3IMOB 139
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c1 pebaHus U y1aneuun Ocankos

B CIIGI'ACY paspaboirana kOHCIpyKitHa pesepByapa (puc 7 14),
KOTOPLIA MOKET BBINOAHRTL OTHOBPEMCHHO MYHKUHM peryiaupylolue,
AKKYMYJIHpYIoLeil eMKOCTH W COOPYKCHHA, CNYKALEro A 4acTHYHOM
MEXAHUYECKOA OUMCTKY AWKAEBhIX RO
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Pyc. 7.14 Perynupyrommuii

‘0 1 3 pesepsyap
= { — kavtepa nan cGopa oyn-
AA WwEKHOH BOaL; 2, & ~ wrbe-

pei; 3 — nonepenibie nepero-
poaxu; 4 — peseppyap; 5 — no-
TOK; § — CEKLUHA pery.IRpoBa-
HuA; 7 — pepTiKanshan duls-
Tpyiollan MCPEFOPOAKA U3
nopucroro 6erona; 9- nop-
soAAHN TpySonposon;

{0 — Tpybonpoeoa onopo-
WHeHus; / /- npoaonsHaa
neperoponka; /2 — npneMHas
xamepa, {3 - oTROZNUHIN
TpyGonposon

Pesepsyap /, ucnonplyembiii B KauecTBe peryaupyrowe# evikocTy,
#ene300eTOHHbIA, NPAMOYTOAbHBIH B 111aHe, COICPKUT IPHCMHYIO Kavepy
{2, UCTIOZIHAOLLY IO PO:1b PA3AEIUTCILHOR H 060PYLOBAHHYI) NOLBOAALNY
(9) v oTBOARILAM ([3) TpyGonporoaavy [{Ho kavieps! BhilloAHEHO B (hopve
JIOTKA ¢ YKIOHOM B CTOPOHY OTBOAAWETD rpybonposoja /3 1lomepeynas
BEPTHKANLHASA TICPETOpoAKa 3 OTIL.IACT HPHEMHYIO Kavepy OT CeKIHii
peETYINpORAHUSA 6 i UMeeT B HWKHCEH YacTH 3aTROPHLIC KnalaHbl H luuﬁepu
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8 Bropas nonepeyHas BEpTHKAIbHAS 11EPErOPOAKA UMEET B HIKHEH vacTH
wyGepsl 2, OTAEIAIOWHE CEKUMH peryuposadus 6 oT Kavephl a1 cbopa
oyulleHHOH Boabl /. CexUunM perynivporanus pasie:ieHbl Ha j1BA H30.1M-
poBaHHbIX 0fbema NPoonbLHOH BepTHKabHOK neperopolkofi /7. JIHO cekuUMH
pEry;MpoOBaHus HMEET JI0TOK 5, BbINOIHEHHbIA € YKIOHOM B CTOPOHY Kamepbl
c6opa ouniueHHOH Boabl. B Hauame cexuuii pel yIMpoBaHHS YCTaHOBYEHA
BepTHKaNbHas GuIbTpyrowlas neperopoiaka 7 u3 nopucroro 6erToHa,
N03BOAIOWAA YACTHYHO OUHILATE CTOHHBIE BOABI, IOCTYNAKCIME B CCKUMH
peryaupoBaiud. Kamepa cbopa ouniueHHOH BOAbI UMeeT Tpybonporor /0
JUTR OTBEAEHHS OYHLLCHHON BOALL J[HO KaMepb! BLIMOMHCHD B BHAE JTOTKA €
YKIOHOM B CTOpPOHY Tpybonposoaa 0.

OnucarHbiil Bbite pe3epByap paboTaer cleayiwoulMm o6pasoM: B
HCXOOHOM COCTOSHMH Bce LUHOephl 3aKphiThi W pe3epByap rotos K pabore.

Crounble Boasl ¢ pacxofiom {, 1o Tpy6OMpoRoAy 9 NOCTYNAIOT B NPHEMHYIO

kamepy {2, U3 KOTOpPOH YacTb CTOKOB ¢ pacxoaoM (J, OTBOAHTCA NO
TpyGonposony /3 Ha OHHCTHbIE COOPY)XEHHA WY B NepeXBaThiBaio WK
KOANEKTOp NOTypasaeNbHoH kaHanusauuu. [Ipn () MEHbIUE MW PABHOM

nponyckhoit cnocobHocTy Tpybonposoaa /3 (Qp < 0, ) Becn cTok otBOAMTCA
Ha OYHCTHbIE COOpPY>XEHUA WK B koanekTop. Koraa nocTynaoiuii pacxon
0, HayMHaeT BO3pacTaTh W CTaHOBHTCA Gonbiue O (MpoMyckHOH cnocob-
HocTH TpyGonposona /3), NPOHCXOANT NOCTENEHHOE 3aNONHEHNE paseni-
TeJAbHOH Kamepsl U TToA AeHCTBHEM COZAABLIETOCS HAMIOPA HAMMHAET OTKPLI-
BaTbCA NMOABHKHO 3aKpenJIeHHbIH 3anoptstit k1anan 8 (eM. puc 7.14), uro
obecreunsaeT JOCTYR BoAbl K (prabTpyrouieli neperopoake 7

[TpH HOCTENEHHOM MOBLILIEHHH YPOBHS BOAb! HAYHHAETCA DUIBTpALMUS
BOABI Yepe3 TOPHCTYI0 OCHOBY IIEPETOPOAKH 7 ¥ AOCTENECHHOE 3an0THEHUE
BOfIOH cexuni peryninposanus 6. [1pu nosbillieHHH YpoBHA BOAk 6ostee H
CEeKUHH 6 MOJHOCTBLIO HANONHAIOTCH BOAOH, M YacTh NpCABAPUTENIBHO
OYHLLEHHOH CTOUHOMN BOABI liEPENHBAETCA Yepes reperoponxy 3 B kamepy
OTBEACHHA OMHLLIEeHHOH Bonbl /| ¥ oTBOAHTCA No Tpyboilporoay /0 JlanHbiii
pexM paboThi KOHCTPYKIINU MOXET CHHTAThCA aBapuiHbM

Tlpn yMeHbllieBy 1 NOJABAEMOTO PACXOA& CTOUHbIX BO, kot Jia (Qp <, )

YpOBEHb BOAbI B NpUEMHOM KaMepe /2 HaudHaeT 1IOHWKaThCs, uTo obecne-
4KBaeT NJIQTHOE 32KPhITHE 3aTBOPHOIC Kilanana & moy AeHCTBUEM Hallopa
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BOAbl CO CTOpPOHSI PuNbTpYIoUIel neperopoaky 7. 3axpbiTHeM KianaHa 8
fnipeKpallaeTcesl AOCTYN BOALI B [PHEMHYIO kamepy /2 u obecnednBaercs
noAnepiaHue MaKCHMa;1bHOTO YPOBHSA BOLb! B CEKUMSAX PETYRUPOBAHUA 6 U
y punbTpylouteit neperopoaxy 7

Korna pacuyeTHsifi pacxon OyaeT Mall, pacripeieMTeNbHas kaMepa
IONHOCTBIO ONOPOXKHUTCA U TpH HEOOXOAMMOCTH MOXHO ITPOM3BECTH
npoMsiBky GunsTpytouteit neperoponku 7 [na 3roro 8 neperopoake J
OTKpbIBatOT Wubep 8, ¥ BoAa HauUHAST NOCTYNATh M3 CEKUMH pery.upoBanus
6 4Yepe3 NMeperopoAKy 7 B MPUEMHYIO KaMepy /2 # OTBOAMTBLCH TpyGonpo-
sonom /3. Tlo okoHuyaHny NpoMbieky WHbep 8 3aKpLIBAIOT ¥ MOXHO MpU-
CTYNATh K YaCTHYHOMY 1M [IONHOMY OMOPOMHEHUIC CEKUNH peryMpoBanus
6. OcpeTieHHAas BOAA M3 CeKUKH perynvpoBaHua 6 yepes oTKpbITsHIH wnbep
2 noctynaet B kaMepy c¢Oopa ouMwienHo# Boabl /, OTKyZa OTBOAMTCA
TpybonposonoM 10.

JlaHHOe TexHuuecKoe pellleHHe NO3BOAsAET N3bekarh cOpoca Heoun-
IHEHHBIX CTOYHBIX BOA TPH NepenoNHeHHH pe3epByapa M CHHU3UTh IKOI0-
ravecku#t ywep6, Tak kak QUIBTPYIOIME NEperopodky BbIMONHEHB! U3
nopuctoro 6eToHa, 06eCne HBaIOILENe YACTHYHYIO O4HCTKY HOBEPXHOCTHOTO
CTOKa [IepeA BLITYCKOM CTOKOB B BOJOEM.

Llenecoobpasno, o Mepe BO3MOXHOCTH, COKPATHTL KONHYECTBO
MOBEPXHOCTHLIX CTOKOB, MOCTYNAIOLHX Ha OYHCTHbIE COOPYXEHHA NO CETH
32 C4ET YCTAHOBKY peryaupyrolliel eMKOCTH no AnvHe koajiekropa. PacueTsl
TIOKA3BIBAIOT, YTO MHHUMA,TbHAA CTOUMOCTH KaHANH3aUMOHHON CeTH obecne-
YHBAETCH TIPU TNPOMENKYTOUHOM PETYIMPOBAHHM PAcXona NPUGIHIUTENBHO
C NONOBUHbI BCel NITOMaAY CTOKa (IpH YCIOBUH PaBHOMEPHOTO HAPACTAHHA
naou@nM CTOKa o JuxKe komnekropa). Haubonee sbironHeiv, Kak nipasuiio,
ABNAETCS PACHONOXKEHNAE pe3ePBYapa B CEPEIMHE BONOOTBOAALIEND KOMAEK-
TOpa.

B nactosuee Bpema pa3paboTaHa nporpamMma no peryiHpoBaHUIO
KaHATM3aUMOHHOTO CTOKA FOPOACKOM cucTeMbl karanulaunu Mockssl. Ha
puc 7.15 npeacraBieHa KaHanH3allBOHHas cCHCTeMa, cocToflas U3
KOMIEKTOpa (KaHana), MOABOAALIErO CTOUHBIE BOAbI K HACOCHOM CTaHLMM,
HaMOPHOTO BOLOBOAA OT HACOCHOM CTAHUMH W perynupytoilell eMKOCTH,
pacnonaraeMoi no Texsonorudeckoli uenouke nocne KHC. OcHoshoil
(GYHKUKEH 3TOTO COOPYKEHHS ABNAETCA NIPUEM CTOUHBIX BOA OT HANOPHbIX
BoaoBoa08 KHC B wack! niuk (xorAa BeJHUHHA pACX0aa NPEBLILIAET Cpeanee
IHAYEHYE ) C NOCNEAYIOUIMM CaMOTEYHLIM OTOPOKHEHUEM €O B NOABOAALLMH
kaHa’ KHC uau B Tpan3uTHEI caMOTedHbIA KOI1eKTop.
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Puc 715 ITIpHHUMIHATEHAS CXEMA KAHATH3AUHORHOW CHCTEMbI
MocksbI ¢ perynHpyoileli eMKOCTEIO.
[ — xananu3auMonHas HACOCHAA CTAHLIMA NEPEKAUKH CTOMHBIX BOM;

2 — nonpoAswMA kana; 3 HanopHwA BoNOBOA; 4 — peryHpyIoIan
eMKOCTb, 5 — TpyOonposoa, coeAnHAUINA HanopHei sofosog ot KHC ¢
perynupylouleii cMKocTsio. 6 ~ CaMOTeUHbIH TpyGonpoBoa OLOPOKHEHHA,

7 OUISTPHI-TIOIOTHTENH A1 OUHCTKH ras0OBO3AYLIHOH CMeCH,
8 - ranepes 3anBHKEK

7.4. OnTUMAaIbHEBIE COOTHOMIEHUS 00LeMOB PeryIHpYIOIHX
pe3epBYapoR H NPOH3BOAHTENLHOC I'H OYHCTHBIX COOpYIKEH Hi

PasvelngHre perylnpyoLlX eMKOCTeH HENOCPEACTBEHHO Nepes
OYHMCTHBIMA COOPYXEHHSMH No3B0ONseT 06ecneyrTh NOCTORHCTBO PACXOI0B
M ycpeaHEHHe KOHIeHTpaLui 3arpsa3sHenudl B JOXAEBLIX BOAaX. HIMEHS-
IOLLMXCA B LIMPOKHMX [Ipeeiax B0 BpeMeHM K npocTpaHcTee J1a Bbibopa
nauGonee uesccoobpazHoil eMKOCTH Pery;1HpyIOUIKX pe3epByapoR 1 NpoH3I-
BOIMTENHHOCTH OUHCTHBIX COOPYXKEHHH MOKHO MPHUHATH IKOHOMHUUECKUH
KpHTepui — IpUBEACHHbIE 3ATPATH

B ofweM BHAC 3adava olTHMH3ALUKH B TAKOM CJyqae MOXeT ObiTh
janMcand B BUAE

192



7

minﬂc=minZﬂ,, (?'41)

i=l

rie [[, —~npuBefieHHan CTOMMOCTL BCel CHCTEMbI PErY.IMPOBAHHSA U OYHCTKM;
[1, ~ npuBeneHHAs CTOUMOCTb -TO KOMIOHEHTA CHCTEMBI, 7 — KOJIKUECTBO
KOMIMOHEHTOB CHCTEMBI.

[puBenexsble 3aTPaThi HA OYHCTHBIE COOPYHEHHS MOXHO BLIPa3UTh
uepes Ko3GUUHEHT peryanpoBaHus o

nuu/nou max = Aa+ B' (7°42)

rae Tl — MakcMMmanbHas BeN¥upHA NpHBeJeHHLIX 3aTpaT npu a =1,

oy max

3HaveHus AU B 3aBHCAT OT KOJAMYECTBa cTyneHe# duanTpanmy m,, : npH
m,=14=0,76uB=024;1pum_ =2 A=0,79u B=021;mps m_, =3
A=085u B=0,135.

TlpuseneHHble 3aTpaThi HA CTPOUTENLCTBO PE3EPBYAPA TAKIKE BbIPAZUM
yepes koapbuunesT obbema emxocTu B:

ﬂm/ﬂmm =af+c, (7.43)

rae I1 — MaKCMMaNbHad BENTM4YUHA MPUBENEHHBIX 3atpaT mpH f=1,

pe3 max

3HA4YEHUR @ W C 3aBUCAT OT KONWYECTBA CEKUWH 8 pelepsyape N, : Npw
N,=!a=084uc=016;npu N_ =2 a=08uc=02;npu N, =3
a=073uc=027;npu N, =4 a=07uc=03,0pu N_ =5 a=0,67
e =033

[puBeaeHHYIO CTOMMOCT CHCTEMbI Perylupyowuii pelepeyap —
QUHCTHbIE COOPYXXEHNS npefcTasuM B Ge3pasMepHoM BHAe ueped kodd-

punvenTsl o 1 B:
' = Ao+ B+ (aB+ c)/kq (7.44)

3pect 11" =11 /11 .« ko = Tl /1] ey roae — COOTHOUICHUE MAKCH-
MaSbHBIX CTOMMOCTER OUMCTHRIX COOPYXEHUIt U PEl ymupyKolile1 o peiep-
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BYapa
TMpunuvas 8o BHUMaHKe 3aBHcHMOCTh {7 28), u3 ycnorua dil’/dB =0
HAaX0:HV OlITHMAIbHLIE 3HAYCHHUS'

Bor = (k,mAfa) " ™ = (k_0.64/a)’. (745)
o, =1-(k mAfa)" " " =1-(k_064/a) . (7.46)

OnTumanbhble 3HauerHa ko3dduIMeHToB O 1 B npu &, =1 NpHBEneH»!

BTaba 7.3.
Tabauya 7 3
3uayenus o (B uncanrene) n B (» 3naMenavene),

BhIMucAeHune M0 (7.45) u (7.46) npu k=1

Iincno cryneneit ‘ Konuuecreo cexumit B pesepeyape N,

|¢unmpauuu m, |1 T 2 |73 7 47 [ s

I 1,0 { 0,6/0,22 | 0,57/0,25 | 0,51/0.31 I 0,4710,34 ' 0,44/0,38
2,0 0,58/0,24 | 0,54/0,27 | 0,48/0,34 | 0,44/0,38 | 0,4/0,42

L. 30 0,53/0,29 | 0,49/0,32 | 0,42/0,41 | 0,38/0,45 | 0,34/0,51 |

Koapuumnentsr B, M @, CYWECTBEHHO HIMEHAIOTCA NpH YBENH-

ueHuH 3HaueHni k. Tak, npu k, =1,2 3nauenns B, v {l-a_, ) ysenu-

YHBAOTCA coOTBeTcTBeHHO B 1,58 v 1,31 pasa, anpu k=13 -8 1,93 n
1,48 pasa. Ipu k_ = af0,6A4 umeem B, =14 a_, =0, yTo coOTBETCTBYET
k,.=184npu N, =m_=10nk_=132npu N, =5num, =3

TakuM o0Opasom, NpyBeAEHHDI aHANH3 MOKA3IBAET BiIMAHKE PA3IHY-

HbIX (haKTOPOB Ha BHIGOP OMTHMAJILHBIX (1aPaMeTPOB PETY.IMPYIOLMX pe3ep-
BYapOB M OHWCTHBIX COOPYXeRuM

7.5. lepekauka 110BepXHOCTHOTO CTOKA

OTeeaeHne a0XIAeBbIX BOA O0LIMHO NMPOU3BOANTCR camoTexom Ho B
OTaefkHbIX Clyuasx, 06yC.I0BIeHHbIX TONOTpadUteckuMy OCOBEHHOCTAMH
TEPPUTOPHY, BOHHKAET HeOBXOANMOCTb MepPeKaykiu NOBCPXHOCTHBIX BOA €
yCTPOHCTBOM HACOCHBLIX CTAHLUI. JTO HMEET MECTO:
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a) NpH Y/4.ISHAW 11OBEPXHOCTHBIX M TPYHTORBIX BO1 € HCOHOIbLIOH
BO,J0COOPHON 111014341 B NOHHKEHHBIX MECTAX (HANPUMEP. B TPAHCTIOP 11 bIX
TOHHENIX. [10A3EMHbIX [1EPCXOAAX, COOPYMKEHUAX W 11D ),

6) Ha BhlIyCKaX BOAOCTOMHLIX CETEH ¢ 06BAIOBAHHLIN TCPPHTOPHIT 18
3AWMKTH OT BPCMEHHBIX 3ATOMJIEHUH NPH BLICOKHX YPOBHAX BOJAK B
BOJOIPHEMHUKAX (PEKU) HAK NIt YAATEHUS TIOBEPXHOCTHbLIX U TPYHTOBBIX
RO/ € 00Ba0OBAHHBIX TEPPUTOPHIL, PACIOIMKEHHBIX HIHKE NOCTOAHHOTO
rOpH30HTa BOAbl B BOAOXPaHUW.IMLLAX;

B) Ha FOPOACKO! TEPPUTOPHH, UMEIOWEN BOAOEMB B NOBBILUEHHBIX
MecTax;

) NpH OTKA4Ke BOAbl M3 CeTH BOJAOCTOKOB IIPH IJIOCKOM peabede B
cOueTaHHH ¢ HeB1aroNpHATHBIMY FPYHTOBLIMH YC10BHSMM, 4TO [IO3BOSET
YMEHBIUUTL rYyOHHY 3aNOXEeHKs CETH BOAOCTOKOB, CHH3UTb €€ CTPOM-
TEALHYIO CTOMMOCTD, YAYSLIHThL 3KCILTyaTaluio ceTH, Npuaas eit 6oabuine
YKJIOHBI,

B ocHosHOM CTaHUMH NEpeKauk#t NOBepXHOCTHBIX BOA Mafo OTan4a-
H0TCA OT KAHANMHU3AUNOHHBIX HACOCHBIX CTaHIMA. OcobeHHOCTLIC HACOCHBIX
cTaHUMM ANA NEepPEKadKu JOKAEBBIX BOA ABJAETCS NEPHOAHYHOCTE paboTsl B
Tennoe BpeMa roda u 6e3neficTBue 8 octansHoe BpeMs. [1pu npoekTHpoBaH#N
HACOCHBIX CTAHUHH HYKHO CTPEMUTLCA K HanboIbluedl NpocToTe KOHCTPYK-
uMk Jing ymeHblieHy s pasMepPOoB cTaAHUMH 41c0 pabounx arperaTos ciieayer
Ha3HavaTL He Doiblue EBYX-TPeX C OJHHM pe3EpBHBIM arperarcw.
[1pon3IBOANTENLHOCT: HACOCOB ANS OTKAYKK AOXKAEBLIX BOA 3ABHCHT OT
npuHATOR eMKOCTH NPHEMHOIO pelepsyapa craHUuuy 1lenecooGpazHo
ycTpauBaTh NpHeMAblit pesepsyap 60.1b110H eMKOCTH (YpPaBHATENbHbIH
pelepByap) A1A 3aJepxaHuA BO BPEMSs JIMBHA HaCTH BO/1bI H MOCNEAYIOLUErO
pasHOMepHoro ee chpoca noc.ae goxas. [1prevHslit pesepeyap npu HacocHO
CTAaHLMH B HEKOTOPLIX Clyqasx MOXKET ObITb pacCUHTaH ¢ yUETOM eMKOCTH
coOCTBEHHOM ceTH, Tak kak fIpy GONBbILMX AMAMETPAX W MalblX YKIOHAX
JA0%neBoil ceTH OHA cama 10 HEKOTOPOH CTEMeHHN MOKET CIVKHTb 3anacHol
PEryaupyoLLel eMKOCTbIO, B KOTOPOH HAKATIMBAIOTCS W3IMLIKY 1OKAEBbIX
BOA. /1151 SKOHOMHUYHOCTH MOXHO PACcCMOTPETE BOSMOXKHOCThL UCMONL30BAHHS
B KaYecTse pery;IMpyloLInX eMKocTell OBparoB, KOTIOBHH, NPYAOB H APYI UX
BOAOEMOB B 30HE 3€]1eHbIX HACaMXACHUIH. llpn HCNO1630BAHHH CYLIIECTRY-
IOLUMX BOYOEMOB MOJL PeryNnupyiolHe eMKOCTH YCTPauBaloTcs 00BOAHbIE
KOA.ICKTOPLI 419 NPOIYCKa MasblX PpAcXojloB B 06x0.l B0Oj0EvA

s mepekadkn CTOMHBIX 3arpA3HeHHbix xuakocieid ¢ pH=6 8.5,
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NI0THOCTLIO 10 1050 kr/v', ¢ cosepxanmnem abpa3nBHbIX YacTHL PAIMEPOM
[0 5 MM He Boace | Y% 110 06beMy NPUMEHAIOTCS LEHTPOGEKHBIC HACOCHI
tuna C/l n ceoboanosuxpesbie Tuma CJIC TopusonTaisHble Hacockl CJ
H3roTasanBaloT € noaadeit go 2500 m*/u; Hacock ¢ mopauedt cBbille
2500 M/ u3rOTaBRMBAIOT B BEPTHKAALHOM HcnOaHeH#u (Tuna CAB). s
CTOYHDBIX Boid Ma10H MOWHOCTH HCNONL3YIOT BEPTHKAMBLHbBIE HACOCH! C
nogadeit 80-160 »'/y wapox CIIB 80/18 u CJIB 160/45. Kpove nacocoB
CJ1B, BBINYCKAIOT HACOChKI AHA10OTHHHOMO HasHadeHua mapku COT1 16/25

B nocaeanee speMs nony4duiy pacnpocTpaHeHHe MOTPYKHbie HaCOChi.
J1s 3arpa3ueHHbIX KUAKOCTel, B TOM HUCAe CTOUHBIX BOA, BbIMYCKAIOTCA
norpyxsble Hacocel THna UMK, a Takxe morpyxHbie MoHob.104tbIE
ueHTpoBekHble tekTpoHacocsl THNa [HOM ¢ noaaueii 10400 m°/u npu
nanopax 1040 v. Hacocul Tuna FTHOM cnoco6Hb1 nepexainBarTh % HAKOCTh
nAoTHOCTa0 10 1250 kr/M’ Npu coaepxaHuil TBEPABIX MEXAHHUECKHUX
npuMecei pasmepoM o 5 mm 1o 10 % no macce. Hacochi LIMK u THOM
MKHO yCTaHABRMBATE HENOCPEACTBEHHO B IPHEMHBIX KAMEpaX, pe3epByapax
CTOYHBIX BOA M T.N 6e3 cneuHanbHbIX BacoCHuIX cTaHUWi, Hacochl Tvna
'HOM umetor Mapxu THOM 10-10, THOM 16-16, THOM 25-20,
FHOM 40-25, THOM 53-10.

Dupma “DOmiort” BuinyckaeT 60MLWOH PAA THIOPA3MEPOB HOrPYKHBIX
Hacocos THNa C, npeAHa3sHaYeHHbIX BNg HepeKayky KOMMYHA1bHO-ObITOBbIX
CTOYHBIX BOA M JUBHEBCH BOALI, 4 TaKke OCAAKA HA CTAHUMAX OHUCTKH
CTOUHbIX Bof. OHH LIHPOKO NPHMEHAIOTCH BO MHOTHX 06NaCTAX MPOMBILLIEH-
HOCTH 1A NEPeKauku TEXHOJNOrH4ecKOH BOAbl M CTOMHBLIX BOjl, & TaKKe
ArpecCHBHBIX N KOPPO3HOHHBIX Cpes.

Hacocwn tHna C MOXKHO YCTaHOBHTh B HeGOMBLIMX MOAZEMHBIX
HacocHbIX cTaHIUAX. Cymecrsyer 3 cnocofa HX ycTaHOBKM™ | —~ cTauuo-
HapHas MOKpas ycTaHOBKa, KOrAa HanopHeiii naTpyboK HpUKpelLies K 1ony
KONOALIA ¥ K HEMY ABTOMATHYECKH NOACOeAHHAETCS HACOC {ipH ONYCKAHHUH
€10 [10 HaNPaBJIAIOLLIMM H T2KXKE ABTOMATHUECKH OTCOCIHHAETCA [IPH NoIbeMe
BBEpX; 2 — NEpeABHKHOE UCMONHEHHE, KOTAa HACOC YCTaHaBIWBAETCS HA
OCHOBAHWM W LINAHT KPEMHTCA K KOPNYyCY, 4TO NO3BONSET MEPeHOCHTh €ro
Ha pa3iM4Hbie pabouue nnouanxy; 3 — cTallHOHApHas cyxas ycTaHOBKa, Koraa
HACOC YCTAHABKBAETCA PAAOM C KOIO/1UEM HA OCHOBAHMH C BHYTPEHHHMH
Tpybonposonamu Ha puc 7.16 npusedena o6nacTb NPpUMEHCHHSA HacOCOB
THna C
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Puc. 7.16. O6nacrb npumMeHenna Hacocos “®mort” Tuna C

®unckas pupma “CapnuH” - pOH3BOAKTE/b NOTPYXKHBIX HACOCOB A4
CTOMHBIX BOJl — ABAAETCR U3NOTOBUTENEM KOMMIEKTHLIX KaHANH3ALHOHHLIX
HacocHbIX cTaHuui. Ha puc. 7.17 npuseaeHa o6nacTb NpUMEHEHHS HACOCOB
“Capnun”, TIpuMeHeHHe MOrpyXHbIX HACOCOB A5 NEPEKa4KH CTOMHBIX BOj
MO3BO.INET CYIECTBEHHO YMEHLIUIHTL Pa3zMepbl HACOCHBIX CTaHUM, a
CNEAOBATENbHO, CHUIUTL UX CTOMMOCTD.

B 3asucumoctn ot myOuHbl 3anoxerus TpybonposoaoB M ruapore-
OTOrMYMECKUX YC10BHI CTAHIMH NEPEKAYKN MOXHO YCTPAHBATH C YCTAHOBKOH
arperara HWXe YpoBHA BOABI B MPUEMHOM pe3epByape (TIOA 3aB) UM Bhile
3TOro ypoBHA. B nocneaseM ciayudae Hapagy ¢ OCHOBHBIMM arperaramy
YCT2HABAUBAIOT BakyyM-Hacochl. CTaHUMY nepekayky ycTpauBalT kak
MPAMOYTONBHOM, Tak u Kpyrnoil Gopmsl B Inane (MOCACARIOW TPUHUMAIOT
o6bHO NpH onyckHoM crmocobe pabot). Tlpu HaIW4YMKM rPYHTOBBIX BOA
NOO3EMHYIO HacTb CTAHIIMH 3a1lMIIAI0T M4 ApoH30nsLMeN Ha BLICOTY, IPEBbI-
ALY YPOBEHb BoAbl Ha 0,5 M.

HacocHsle CTRHHUH TIPOEKTUPYICT KAK MOCTOAHHO AeHCTBYIOLINE
COOpPYXEHHA C aBTOMATHYECKUM BKNIOYEHHEM HACOCOB NPH COOTBET-
CTBYIOLIEM 3aNONHeHHU peryaupywoueit emxoctu. OGopynoBarue mns
ABTOMATH3ALMY CTAHIIMY CAENYET PACMNONATATH B HA3EMHBIX [IOMEILEHNAX,
B KOTOPbIX ferye obecrneyuTh G1aronpuATHbIE IKCTAYATAUUOHHBIE YCAOBUA.
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JM8 OTKAUKM pacHeTHOTO pacxoia OObIMHO YCTAHARIMBAIO1 HCCKO.IbKO
OAHOTHIHBIX HACOCOR, BKIHOYAEMbIX 110CHEA0BATE.thHO 110 Mepe HAA00HOCTH,
YTO 1ACT BO3MOXHOCTb PETYIAPHO 1IPOBOANTR MPOMHIAKTHHECKHC PEVOHTHI
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Puc 7 17. OGnactb npumeHeHua Hacocos “Capanu™

Bo u3Gexanue ronafganus B HacOChl KPYNMHBIX U THKenblX (Necok)
3arpsi3HEHU JeTaTenpHa YCTaHoBKa pelieTok ¢ nposopavy 40-60 mm H
npocTeiiwux necko:10eok. [Tpu 3HaunTensHOM (N0 06beMY ) ypaBHHUTERBHOM
pesepByape OH OyileT SBJISTbCS M CBOEIO po2a NECKONORKOH, MEpHOAHYECKH
ouH1HaemMoil oT ocaaxos.

LLnpoxoe npuMeHeHHE B 3apybexHOMi NPAKTHKE TOAYYHIY ILHEKOBLIE
Hacocsl OHM OTARYAKOTCA NPOCTOTOH U yCTOHUUBBLIM KOPPHUHEHTOM
1I0N€3HOTO JICHCTBUA NPH KoneGaHuaX NPUTOKA B LIMPOKUX npedenax K
NPEUMYILIECTBAM ILHCKOBbIX HaCOCOB OTHOCHTCS TakXke: Heoba3aTebHOCTh
YCTAHOBKH NEPET HACOCAMM PEILETOK, MPOYHOCTD M IIPOCTOTa KOHCTPYKUMH,
HeB0ABLIOH H3HOC H3-3a HU3KHUX YHCe 060poToB (20-50 06/viH), He3HAYH-
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TebHbIC 1aTParkl Ha cTPOUTENBCTRO HACOCHBIX CTAHUMHA K UX HeBoNbWOE
satiybaenne (lpakTuuecku He rryfike noTka noABoAsUlEro Ko.l1ekTopa),
npoCTOT2 OBC:TYKMBAHKS U aBTOMATH3aUMA, O6NACTb NPUMCHEHHUS LLINEKOBbIX
#aCOCOB OrPAHMYMBAETCA BLICOTON noabema Boabl 6-8 m [loaniop Boasl B
BCPXHEM KaHaNe HEAONYCTUM, JombkeH ObiTh obecncuen ceobonHsiil H3aMB
BOAbL. [1pON3BOAMTENLHOCTL HIHEKOBLIX HACOCOB 3ARMUCHT OT UX MaveTpa.

Jlnamerp uineka, MM 560 750 900 1000 1200 1500 1800 2000
[Tpon3poRuTEIBHOCTE, 1/C... 50 100 150 200 300 50C 800 1000

Tlpu HveobxomrMocTH noabeMa Ha GONLLIYIO BBICOTY YCTpauBatot
ABYXCTYMEHYATbie CTaHUMKM. OOBIMHO HACOCHI YCTAHABIMBAOT O/ YIIOM
30 —37°. BraoueHue M QTKIKOUEHNE HACOCOB OCYMIECTBIAETCA B 3aBUCU-
MOCTY OT YPOBHA BOjbl B IPUEMHOM pe3epByape Ak NOJBOASILEM KaHAe.
KonnuecTso nepexaunBaemblX A0 AEBbIX BOJI MOXeT Obilb olpeaenero
ucxons w3 obuero ko:IMYecTBa BLITABIIMX 3a JCTHeE BPeMS OCALKOB CO
CPeJIHNM FOROBBIM KOIPMUUMEHTOM cTOKA W .

HanopHhble TpyDonpoBO/bl BLINONHAIOT M3 YYTYHHBIX, CTAIBHRIX WIH
wenezobeTortbix TPYO. ns mpomeblBa TPYO HAMOPHBIE NMHUH LOTXKH b HMETE
BBIMTYCK B MPUEMHBIH pesepeyap, 8 0ObIMHOE BpeMs 3aKPBITLIH 3a/1BUMKKORH,
MuapaBandeckuit pacueT HanopHblx TPYOOMPOBOAOBE PN ABKIKEHUH 110 HUM
CTOYHBIX BOA (M A30KepOB) COCTOMT B BLIDOPE IKOHOMUUKBLIX AUAMETPOS W
onpeae;IeHUH NoTepk Hanopa B HUX.

Hanophble TpyOONMpOBOAbI PACCYNTHIBAIOT HA TIOJIHOE 3AMONHERKE 110
npenciibHuIM pacxonam {J,., KOTOpbie MOTYT GbITh NPUHATH! NO AaHHbIM
Tabn. 7.4. JI1a xaxnoro auaMeTpa npu ONpeAeNIeHHbIX YCIOBUIX CTPOH-
Te1bCTBA M FKCIUIYaTallHH1, XapaKTEePH3YEMbIX SKOHOMUHYecKuM (akTopom I,
CYLIECTBYET “RpefenbHbIA™ pacxon, NpH KOTOPOM OH OKA3bIBAETCA IKOHO-
MHYECKH PaBHOLEHHBIM CAEAYIOLIEMY GHAMETPY N0 COPTAMENTY.

[Tpu coBpeMeEHHLIX CTOMMOCTH CTPOHTENLCTBA M Tapudax Ha ANeKTpo3-
HEPrrIO MOKHO TPUHUMAT b CPeREHE 3uadyeHua aas Cubupy, Ypara 3=0,5:
AN USHTPANILHLIX U 3analibiX paioHoB esponeiickoif yactu CCCP D = 0,75,
A% WXKHBIX palioHos 3 =1,0. TpH 3HadeHHax 7, oTnuHarownxcs or 1,0,
Ans sei6opa auametpa Tpy6 no aanHev Taba 7 4, COOTBETETRYIOLUM
D =10, upubnmkeHHOe 3Ha4eHNEe IPUBCACHHOrO pacxona OyaeT

U = N, (747)
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rae (J — pacxoll TPaHCHOpP1MpyemMo#l BOAbI; '3¢ — JKOHOMMHYeCKHi (axTop,
BBIpAXAeMbIit 3aBHCHMOCTHIO D, = mp, /(ah)

Tabnuya 7 4
MpeaensHrie pacxeas! (V) npu 3=1,0, m =533 un =20
D, Crp D, Cnp
MM Ta=14 ] a=16 la=195) ™ [ a=14 |o=16]a=195
150 | 19 16,9 13,8 ] 647 640 624
200 | 34 30,8 26,9 900 340 834 826

250 | 53,7 494 42.5 1000 ( 1108 1110 [ 1120
300 | 7835 73,1 64,2 1100 | 1360 1360 | 1395
350 | 109 102 %1,1 1200 | 1770 1805 [ 1860
400 t 1435 137 124 1400 § 2300 2350 2445
450 | 186 177 163 1500 { 2663 2750 | 2885
500 | 234 224 208 1600 | 3260 3370 | 3590
550 | 288 277 260 1800 | 3960 4120 | 4430
600 | 343 333 314 2000 5250 5500 | 6000
700 | 485 474 456 2200 1 6710 7120 | 7850

3uauenus napamerpos m,[,,a,b XapaKkTEpH3YIOT rHAPABIMYECKHUI
YKIoH (i =k Q" /Q"’ ) — ans KBajpaTU4HOH O6NAcTH THAPABIHUECKOrO
CONPOTHBNEHUS M =35, 33; n =2, H CTOUMOCTb CTPOUTENLCTBA (C = B + bD°).
MapameTpst b, 1 b 3aBuCAT OT Tua TpyGonposoaa (MaTepHana, TOUHHLI
CTeHOK, Kiacca Tpyb) H onpeaeisioTcs HCXoad M3 cMeTHo# CTOHMOCTU
CTPOMTENBLCTBA B KOHKPETHBIX YCROBUAX IUIA TpYOONMpPOBOAOB pa3HbIX
anametrpoB D. [lpu 3TOM 3HAueHnA nokasarens CTENEHH (. MOXKHO
NPHHUMATB: 17 CTalbHbIX TpySonpoBonoB — 1,4; Ans uyryHmsix — 1,6, And
achecroueMenTHbIX — 1,95; 413 xKene300eToHHBIX — 2,4,

[Tapamerp [3, BhIuHCAAETCA NO GOpMYne

B, =86-10°-oy k/[n(R+T7)] (7.48)

rae G — CTOUMOCTb 1EKTPOIHEPTHH, p /KBT.®; v, — koadpuLINEHT HepaBHO-
MEPHOCTH PacXoaoBaHus 3Hepruu; 1 — KI1J] HacocHbix arperaTton; I’ — cpok
OKyNaeMocTH, R - cyMMa aMOPTH 3a8HHOHHBIX OTHYUCeHHH,
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Jlna noacdeTa noTeps Hallopa Mo 1jMHE MOTYT GbiTh MCTIOAb3IOBAHbI
pacdeTHBIC dopmyabt lapeu v Ulesu. rpadvk, Tabaniibl K cOCTasIeHHble
no HUM voHorpammbl O6wine noTepu Hanopa B TpyGoOnpoBoie ckiaabiBa-
J0TCA W3 NiMHERHDBIX N MECTHBIX NOTepb

Hopn =hia + 3 1, (7.49)
B cBolo ouepean InHelHbie NOTEPH HANOPA BLIMKUCAAIOTCA No popmysie
hy=1-1. (1.50)

rae [ — ruapasavuecknii yxnon; I — anuHa Tpybonposoaa, M.
CymMma MeCTHBIX NOTEPD BK:IOYACT

D hy = ht Byt B+t b, (1.51)

rae A, B s Pgyseers Hl, — COOTBETCTBEHHO NOTEPH HANOPA B KOJIEKE, OTBOSE,
3aJIBUKKE W T.A.

Tlotepu Hanopa B OTAENBHBIX MECTHBIX CONPOTUBNEHKAX BLIMUCIAIOTCS
no gopmyne Beiicbaxa h, =&, vf2g,a x0thHUMEHT CONPOTUBAEHUH

NMPUHUMAETCA NO CNpaBOYHbIM AAHHLIM. ﬂpnnuman IKOHOMUYHECKHE
CKOPOCTY# MCHEE HE3ANNAIOLNX HE CIEAYET.
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I'1aBa 8. XAPAKTEPHCTHKA [TOBEPXHOCTHOIO CTOKA
8.1, Coaepxanue npuvieceil B IOBEPXHOCTHOM CTOKE

Jloxieoit cT0K ¢ ropoackux BoAOCOOPOR coaepXuT Boblioe KO-
YECTBO 3arps3uAIOLIMX RCUIECTB, HAYHHAR € TEX, KOTOPLIC OCAKIAOTEH U3
BO3AYyXa. W KOHYas 3al pA3HEHHAVH CO CBANOK M M3 IIPOMBILIIICHHLIX 30H. B
YHCI0 M3BCCTHBIX MCTOUHUKOB 3af PA3HEHHS BXOAAT (PEKa/IMH XKHMBOTHBIX,
canoBble Y1oO6peHHs, NpoAYKTH 3p03HM Noys. aBToMOeOK.ibHbBIC Macna u
pe3nHa OT HIMH. pa31araioliHecs Macchl PACTHTCABHOIO 11 POUCXOX,ICHHS K
TH.

B aoxaesslx ocaakax codeparcs 3HAYKHTENBHLIC KOJHUECTBA CYilb-
tbaToB, HHTPATOB M HEPACTBOPUMBIX NpHMecel, XxapakTepH3youMxcs
KOAHYECTBOM B3BCIUEHHbIX BeulecTB [lponcxoant noakucnekne arvocdep-
HbIX OCAIKOB BHIX10MHBIMY Fa3aMH aBTOMAUIHH K JILIMOM MPOMIIPETIIPHUSTHIA.

Tipu dhopvinpoRaHHK CTOK CMBIBAET H BBIHOCHT NPAMECH, HAXOASILIKRECA
Ha BojaocBopHOl toBepxnocTH Ocankn copORPYIOT 3arpa3HeHus u3
aTmoctepb: KauecTBeHHas XapakTepHCTHKA HOBEPXHOCTHOrO CTOKA
OIpenenaeTca NPOICIKUTEALHOCThIO NPEAINeCTRYIOWENO CYXOr0 1leproaa,
AMTEALHOCTBIO M HHTEHCHBHOCTLIO BbINAJICHUS OCAAKOB, CAHH TApHDBIM
COCTORHMEM TEPPUTOPHH, & TAKKE CTENEHBIO TaTrP#3HEHHOCTH aTMOCc(epsl.

C rpasocTpoHTENEHOH TOUKH 3PEHMA KauecTBO CTOKA Olipeacisercs
NI0THOCThIO HAceNeHUa M NpOoMbILIICHHBIM NMOTEHMAI0M fopona,
HHTCHCHBHOCTBIO ABWXEHUS TPaHCNOpPTa, cTeneHblo BraroycTpoiicTaa u
THAPOTEONOTHHECKHMH XapaKTEPHCTHKAMI TEPPUTOPHH.

CyMMapHoe KONHHECTBO NpHMeceid. BHOCHMbIX TTOBEPXHOCTHLIM
CTOKOM B BOIHbIE 0OhEKTh! C FOPOACKHX TeppUTOPHil, cocTaraseT 8—15% ot
COOTBETCTBYIOLLNX NoKa3aTeted ObIToBbIX BOA. hOPMUPYIOLLKXCS Ha TOH XKe
n.iowann. [ Ipu 3Ha4uTEIbHBIX pacXoAax cTOKA 1015 BbIHOCA NOBCPXHOCTHBIX
npumMeceit npesbimaet 30%.

HpeacTasfieHHe © BOIMONHbLIX YHCICHHDBIX 3HAYCHHAX CPEIHEMOZ0BRbIX
pacyeTHbIX KOHUEHTpalHi ITOBEPXHOCTHOIO cTOKA JaweT olbobuieHHsle
AauHsie (Tabn 8.1) pesyawtatos uccienorann CHGIACY B CaHxT-
Hetepbypie B 1993 -1994 11 [1pn 9tov osl, 00pazyroliHecs 1pu 3MMHHX
OTTCACAAX H IIPH BblijAdeHHH CMeaHHbIX OCAMIKOB, 1O 3BlpﬂiHEHHOCTH
1IpHPARHHBAOTCS K TOKACEbIM
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Tabuma ¥ 1

OpuenTHpOBOsHBIE CPenHer 0J0Bbie KOHUEeH TPALHH 1041eBOT 0
H TAJIOF0 ¢TOKOB, HHPHABTPAUMOHHLIX B0/ (COBPEeMEHHAR
3IACTPOiiKa ¢ Mai10# TpakenopTHo#M Harpysxroii), mria

| " Tloxasarerm JIoKneBbIe Bohl | Taible Bomel | Mudumbipa- |
3arpsyeRri | [HOHHbLIE BOMbI

BipeuieHpble BelileCTRa 300 - 600 600-1200 [ 30-30
XIIK 90-120 150200 [ 40-60
HITK, 40-80 70-150 | 254G
BITK, 20-30 40-60 | 8~-12
Azor awmonnitaeili (N) 8-10 18-20 | 5-7
Docdarsi (P) 0,5-0.8 1,2-18 | 04-05
Hedrenpomykisl 7-12 10-15 | 2-4
Henezo obuee |

Hymwxun — Tlapnosek 3-10 - | 1-3
Cecrpopenkni paifoy 2-§ - N 1-2

3arpA3HEHHOCTL TEPPHTOPUH. NPUIETAONIMX K TIPOMBILINCHHbIM
NpeanpHATUAM, Gosiee BbICOKAR. H pacHeTHble KOHICHTPALUHK NOBEPX-
HOCTHOIO W APEHAXHOPO CTOKA 3€Ch COOTRETCTBEHHO BLILE 3HAYEHHH,
npusegetinbix B Tabil. 8.1, no B3BelueHHBIM BeilecTBaM u hedrenponyk-
Tam - B 1.8-2 paza. no XITK, BI1K ~ 8 1,4-1,5 pasa, no a3oTy aviMoHHiHOMY,
cocgparam - B 1,3-1,4 paza. B noBepXHOCTHOM CTOKE € TAKHX TEPPUTOPHUH,
KPOME MTepesnCAeHHBIX 3arpa3Hesnit, MOTYT NPUCYTCTBOBATH COJIM THXENbIX
veTanios (rabn. 8.2).

Chneayer OTMETUTD, YTO RiA IOA3IEMHLIX BOA PETMOHA XapaKTEPHO
COAEpXKaHue COedHHEHHH Kene3a, Mapradiia ¥ aMvOHHA €CTECTBEHHOTO
NPOUCXOKACHUA, HTO 0DYCNaBANBACT MX NPHCYTCTBHE KAK B APECHAMCHBIX
BORaX, TAK M B NOBEPXHOCTHOM CTOKE.

XapaxTepHbIMK 3aTPAHUTENAMH 115 NOBEPXHOCTHOTO CTOKa ABIRIOTCA
RIBellieHtble BeltecTsa Oxono 80 % 110 BECY B3BEIICHHLIX BELIECTB HMEKOT
paiviep yacruu mexee .05 viv, #3 Hux okoso 15 % — yacTribt pasMepov Ao
0.005 vm. Ob6pasyowmuiics npy OTTaHBaHHH 10AEBOr0 CTOKA 0CAI0K
XapaKTepu3yeTcs BbICOKON s0nbuoCThio (70 — 80 %) miaxHOCTS €10 oche
2 4 ynnotteHns xoiebiercs 8 npegenax 90 — 95 %

OpraynyeckKye BeillCCFBa B MOBCPXHOCTHOM CTOKC COJEPIKATCHA B
pacTBOPEHHOM M HepaCTBOPEHHOM COCTOSHHM. Ha [OMO CyCneH3noHHbIX
lipumeceit npuxoaurca oxoao 90 % ofiluero xoan4ecTBa OKHCASIOULMXCS
BEILCCTH. 1IPHUCYTC FBYIOULAN B HORSPIXHOC THOM CTOKE
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fafinma 8 2

OpUeHTHPOBO4HLIE CPEAHRTDI0BbIE KOHLEHTPALMH NOBEPXHOCTHOIO €TOKA
M HHPU.ILTPALHOHHBLIX 801 N0 CONHM THHEIbIX METATN0B A1 TeppHTOpHil,
MPHAETAIWHX K NPOVbILLIEHHbIM {IPEATIPUATHAM, H CO 3HAYUTENbHOH
TPaHCNOpPTHOR Harpyikoii, vr/n

Tlokasatemn JlosgieBnle 80061 |, Taibie BOIL Hudunmrpa-
SArpA3HeHAN {secennne) HHOHHLIE BOOBI
AmpoMusnit 1-3 1,340 0,4-06
Mapranen 0,3-0,5 0,35-0,55 0,4-0,7
Huuk 0,25-0.3 0,3-04 0,25-04
Huken 0,007-0,009 0,01-0,012 0,004-0,006
CauHen. 0,05-0,07 0,06-0,08 0,06-0,12
Xpom obm nit 0,006-0,012 0,008-0,013 0,006-0,01
Mens 0,03-0,04 0,040,035 0,015-0,02

Xumuueckoe norpebaeHue Kucnopoaa B3BeCAMH NOBCPXHOCTHOMO
croxa cocrasaser 0,3-0,5 Mr/mr. CkopocTh OKHCJIEHHS OpPraHH4ecKux
BELLECTB B NOBEPXHOCTHOM CTOKE HECKOALKO HHXKE, 4YeM B X03AHCTBEHHO-
6b1TOBbIX CTOUHBIX Bogax [TonHoe GroxMMUHMECKOEe OKUCIEHHE JIOCTUIACTCS
yepe3 25-30 cyt. CoorHowenne BUK  /BIIK, B cpeanem cocTaBnser
2,5-3. CoaepxaHue He(hTEMPoOAYKTOB 3aBUCHT B OCHOBHOM OT
UHTEHCUBHOCTH ABHXEHUA TpaHcnopTa.

KpoMe nepevucaeHHbIX 3arpa3HeHuii B MOBEPXHOCTHOM CTOKS MOTYT
coaepxarbca GuorerHble JNEMEHTSI, ceundHIeckKHe NpuMecH, BuGpachl-
BaeMble B aTMOCepY MPOMBILLTEHHBIMU MPEANPUATHAMH, H BakrephanbHbie
3arps3Herys. B cBa3u ¢ Buifpocamu B aTMocepy ABYOKHCH cepbl (CepHOTD
aHrHApPHAA) U OKUCAOB CEPbl TIPOUCXOAUT BbIMAZEHHE KMC/bIX AOXKAEH ¢
noxasareneM KUCNOTHOCTH PH < 4,5. B yMepeHHLIX 1 BLICOKHX WHpOTax
TaKHe JOWAN MPUUMHAIOT PACTHUTEILHOCTH CYIIECTBEHHbIH yuiep®.

C noBepXHOCTHBIM CTOKOM 3HAYHTEILHOE KOJMUYECTBO 3arpASHAIOLINX
BelLIeCTB BHOCHTCA B BOAHbIE OOLEKTHI, BbI3bIBaA HX 3arPA3HEHUE U 3aHIEHHE
JloHHble OTAOMEHHUS, POPMHPYIOLIHECS B BOAOEMAX B A0M1MBYK NOroAy,
HapyLLIAIOT KU3IHEACATENLHOCTL MUKPOOPraHH3MO8 ¥ OTPUUATENbHO CKA3bI-
BaroTc4 Ha GuoleHOo3€ N Npolleccax camoodULieHns. [TodTomy Heobxoanma
OUEHKA pas1MyHbIX Mep, MpPUHUMaeMbiX A4 obecleyeHa HOPMATHBHbIX
CaHUTApHBLIX YCN0BUH BOIHBIX OOBLEKTOB.

HcTouHnkamu 3arps3HeHHs NOBEPXHOCTHOTO CTOKA B3BELIEHHBIMH
Bel(ECTRAMH SBIAIOTCA Mbl1b, a3p030/H, KOMIOHECHTLI TONIMBA U ATMO-
CepHbIX TPOMBIINLIEHHBIX BBIGPOCOB, NPOAYKTHI PA3pYILEHHA AOPOKHbIX
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NOKPLITHH 1 IPO3UN NOUBLI, ObITOBOH VMYCOP. PACTUTE;ILHbIE OCTATKH K T I}
:loxab 3axparbiBaeT W3 Bolayxa 12-20 vr/n Teepabix wactuun Oxono
14 Mr/1 a3p030.1eH U KOVITOHEHTOB NPOVIBILIIEHHBIX BLIOPOCOR COACPXKHTCS
B CTOKE C KPbill 31aHus. [TpoayKTbI pa3pyLiieHs AOPOXKHBIX MOKPLITHH coc-
TaBAsI0T 40-50 r/mM* B rod, YTO coOTBETCTBYET KOHUEHTpaurn 15-30 wr/a,
Bisewenybie peulecTsa, obpalyoulHecs riaBubM 06pasoM M3 MpoayKTOB
IPO3UK NOYBBI Fa30HOB W OTKPLITHIX | PYHTOBbIX TIOKPLITUH, onpeaensior 8
OCHOBHOM MMHEpAZbHBIl COCTaB 1BEPAOH (ha3bl CTOKA. 3arpa3HEHHOCTh
JAOXKAEBLIX M TaNblX BOA 3ABHCHT OT CAHUTAPHOIO COCTOSHUSA TEPPUTOPNH
{xayectsa yOOpKH ABOPOS, Y/HLL), HHTEHCHBHOCTH ABHIKEHHS 1 TEXHHHUECKOTO
COCTORHUA TPAHCNIOPTA W Ap.

Mo nanubiM Peaepanrin no xouTponwo 3arpszHenna soa CLIA, s
cpelHeM B ropojax B NEPHO OT MPERIUECTBYIOWIErO 10 MOCIENYIOUIEro
OKAA HA 1KM yNHLUbB ¢ TBEPABIM NOKPLITHEM HAKan/iHBaeTCH: CYXOro
seiecrsa - 395 xr (BIIK, - 3,8 «kr), oprannuecknx ewmecrs (B mepecyere
ta docgop) ~ 0,28 kr, HuTpPaTOB (B Nepecuere Ha a3or) - 0,028 k. B
upun 10 paHo yReAbHOE KOTHHECTBO KPYIHON H MENKOAWCNEPCHON T1bIH,
BhINajalotlelt B pesynbTaTe TEXHOAOrHYECKUX BbIGPOCOB M BETPOBLIX
HAHOCOB [104YBbi HA TOBEPXHOCTL FPYHTA 1 OKPLITHH B CYTKH M0 TEPPHTOPHH
MmeTanaypriueckoro 3asoaa B npun. 11 npuseaeH coctas npumeceii
AOKNERLIX BOA (10 AaHHBIM Peaepating No KOHTPONIO 3arpasneHuii oz CLA
U MaTepuanam ceMmuHapa MioOHXeHCKor 0 yHuBepeuTeTa [epMannn,

Upessbiyaiinas tiecTabHILHOCTL NOBEPXHOCTHONO CTOKA ¥ cneunpy-
yHoCTh 0fpasosanng oBycnasIuBalOT CNOXHOCTL MIYUEHHS €0 CocTaBa.
{TpoBeacrHbie A0 HACTOILETO BPEMEHH IKCNEPUMEHTANBHBIE HCCASI0BAHNA
HE NO3BONAOT C AOCTATOMHOH MOJHOTON XapaKTepw3IOBaTh KaYeCTBEHHbIH
COCTAB NOBEPXHOCTHOrO €TOKA, 0CO6EHHO 06pa3yloWerocs Ha TEPPUTOPHAX
NPOMBILINEHHBIX NPeANPHATHH, HecMOTPA Ha 3TO, MO UMEICLLINMCS AaHHLIM
MOMCHO OUEHHTD ero cocTae ¥ 00OCHOBATL CXEMY OYHUCTKU,

8.2. MeToauka oueHKH XapakTepUCTHK NOBePXHOCTHOrO CTOKA

J1na nojyyeHna TOUKBIX W A0CTOBEPHBIX LAHHLIX O COCTABE JOMAEBOTO
CTOKA BBIDUPAIOT KONOASU. He HWveoiki OOKOBBIX NPUTOKOB, 1IOBOPOTOB,
NEPeNaI0B. CTPOHTEIBHBIN JehEXTOB B conpsikentu Tpyd un jlotka. Ha
BLINOAHOM OTBEPCTHH [OIBOLAUEH TPYDOL M3VEPSIOT HANO:IHelWe 10TKa,
Pacxoa notoka M oTONpalOT NpoNopUHOnanbHyio npoly. hanpuMep. NpH
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IOMOILH HEPHC FATBTHHECKArO HACOCA {HALLCa o rofno o pacxoaa) [poby
HanpassroT B o6kl cocya (MHrerpaisHag 1poda) nbo B MHAHBHIYA:ILHBIA
cocya (auddeperunanbhan npoba) B MoveHT wiMepenua eaelyeT ybeanToes
B OTCYTCTBMM OT.IOKEHUN M NPUHATL Mepbl 10 WX .IMKBUTAUMY B Ciyvae
obHapyxeHra. OTbop npo6 NpOoUIBOIAMTES EMKOCTHMIM MPOBOOTOOPHUKOM,
0! PYXKCHHBIM NOA YPoBeHb BoAb B aoTie [loche norpyxeHus eMkocTh
cooBulaercs ¢ arMocepoii, U3 Hee RLINGAMT BO3AYX. M OHA aN0NHRETCA
podoli. Hewenatenest 3axsat npod BOAb ¢ MOBEPXHOCTH (Hanpuvep,
naasatowieit HeTH) M 0caaka co AHa aoTka Ofbem cocyaa BoOHPAIOT UCXOAS
u3 ofwero obveva pa3oBeix Npod. koauuecTsa OTOOPOB, & Takke AHaMeTpa
TpyOn! (puic. 8.1).

Huamerp TpyOxn 6 n.18 otdOpa PeKOMEHAYCTCS HA3HANATH HE MeHee
4-5 mMm, a2 OTBepCTUS B HAKOHEUHUKE 7 — He meHee 2 MM. Mndopmauua no
BHIGOPOUHLIM IPOBOOTOOpaM NPEICTARIALT KAUCCTREHHYIO XapaKTEPHCTHKY
Hacceiina soaochopa. s nonyueHds CpeAHHX MHOTONCTHHUX JAHHBIX O
KOTMYECTBEHHOH XAPAKTEPHCTHKE 3arpA3HEHUH NOBCPXHOCTHOrO CTOKA
HeoBXOANMO KaX1bIil oA NPOBOAUTL 3200PATOPHbBI KOHTPOILD.

KouTpons no oRHOMY flapaveTpy ~ coctasy CTodiibix Boa (Oc3 npusaiky
K pacxolly BOAb! W XApaKTepy BbINAACHHUS J0KAA) — HE 1AET BOIMOKNOCTH
COCTaBHTb TOYHYIO XapakTepHCTHKY cOpoca sarpasnetinil. Hanpumep, npy
TPEyroasbHOM ruaporpage croxa (puc. 8 2, a) uameneHnne cocrasa onu-
CHIBACTCA 11IABHLIM YMERbBLISHHUEM 3arpasHetuil Bo spevenn (puc. 8.2, 4}, 1
BENMMUHA MTHOBEHHOrO cOpoca BLICUUTHIBAETCA KaK NPOUIBEISHHE Pacxona
g ha seauunny xonuentpaunn . 17¢. G, = ¢, - (, (€e HIMEHEHUE BO BpEMCHY
fIoKa3ano Ka puc. § 2, 8).

MakcuManbHas KORUEHTPAIUA 3arpalieHuil B Havyane 10%KAaa He
XapakTepu3yeT cOpoc B Ues10M, Tak e Kak i KOHUEHTPauKs 3arpa3Hennii o
xoHue AokasA. [1o rpadukam ¢ ¥ 6 TPYAHO OUCHHUTB CPCIHHIA 3a TEPHOR A0NUIA
c6poc sarpssnenni. Cyvmupya mraceenunsie ¢Opocnt U, cocTapisior
HHTerpaibibii rpadur cOpoca 3arps3HeHui.

Obutee koauuecTso 3arpa3iennil B cbpoce (7 cocraput

G=Y6=24 C 1. (8 1)

Cpeansa se.nunna cbpoca (7 Dyaer parha
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G, =0/, . (82)

e f‘_' — NPCJAOTKHTCABHOCTD CTOKR

YcaoBHaA cpeHAs KBaapaTHUHAS KOHLEHTpaillg 3arpa3HeHuii 8 cpoce

(8.3)

Puc 8 1 Cxema yctpoiicTea npo6ooTSopimka
! - cTofika; 2 - KapeTKa 479 YCTaHOBKHM cocyda, 3 — cocya A1a npod:
4 - BO3AYX00TBOAKAA TPYOKA, § — HAKOHEUHUK C KAIUGPOBAHHBIM
OTBEPCTHEM, 6 - TPYOKa 213 o1hopa 1pob. 7 — HakoHeuHUK, & - XOMYT
AUTA KPEMAeHUA cocyaa; 9 — TPOC 14 1IoIbeMa HaKoHeu Y ika

B aoxaesbic ceTW, Kak 1PaBH.0, 1IOCTYNAET WHQUALTPALUOHHBLIT
{ApeHaXHbil) CTOK, BEMHUYHHA KOTOPOI'D HE3HAYUTE.ILHO M3IMEHAETCH B
reyeHue cyTok. OnpeaeauTs APOIOIKUIEILHOCTL CTOKA [ M 006beM
AOXKIEBOrO CTOKA ) B ITHX Cilydasx BecbMa 3arpyanuTeisHo. OBsiuno
HaYa;i0 ¥ KOHCU CTOKA HA KaHAIM $aUMOHHOM KOAMEKTOPT OUCHHUBAIOL 110
yBEAHUEHHIO IMGO CHIIKCHUED PAcN0Aa CloUHbIX BOd YCraHOBH1hL HAYA10
npoiecea A0KASBOro CTOKd 119 KONISKTOPY J10BO IhHO CIOMHO, THOITOMY €10
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CIEAYET IPHHUMATL NPY YBEIMUERKK pacxoda Ha 15-20 % no oTHoweHuio
K [IOCTOSHHO NOCTYNAOWNM JIpeHaXHbiM Bolav Elie cloxHee yCTaHOBHTh
OKOHHAHHe TO! 0 NPOIIecca, NOCKONBKY CTOK ¢ B60blKX naoilaaei Gacceitua
BOil0CcBOpa [TPOMCXOUT BeCbMa aoare [loaTomy (v Q0 ClienyeT wimepsTh
TOILKC 3@ [1epHOI HHTEHCHBHOTO CTOKA. |18 3TOr0 Ha MHTErpansHoM rpadhke
cOpoca 3arpA3HeHUii NPOBOAMTCA NPAMAS NUHKA, XapaKTCpPU3IyIOU1an
WHTEHCHBHOCTD ITPHTOKA 3arpasHeHnit Takan Junya oxsarsiBaeT 85-90 %
Maccbl 3arpA3HEHMA, OTCeKas y4yacTKd Haya:la M OKOHYaHMWS CTOKa,
XapaKTepH3ylolWHeca OTHOCUTEALHO ¢1a0biM NOCTYILIEHNEM 3arps3HEeH uil.
ITa N¥HUA (N0 BOIMOKHOCTH) ONMCLIBAET YCAGBHO-PAaBHOMEPHOE
NOCTYNICHHE 3arPR3HEHKH ¥ NOIBOIAET ONPEAETNTL NPOAOKUTEALHOCTD
NpPOTOKa NO CCTH OCHOBHOW Macchi 3arps3nennii 1, Ecan Touk ycrosuoro
HA4aNa CTOKA {, K €10 OKOHUANMA 1. TIEPenecTH Ha rpapuk (cv. puc. 8 2, 4)
andipeperumnansiofl gynkumun cdpoca, To npavas NuHUs OyneT xapaxre-
pH30BaTL paBRoMepHbit cOpoc. JkBHBaeHTHE BbiuleyKasaHHOH Macce
zarpassenuii. [lonyyennas peswunHa cpenHero cbpoca no3BoARET €
TouhocThio A0 10-15 % onpepenuTe BenuyMHY cpeaHeil KOHUEHTpPaUWH
CTOKA:

N

Takusm 0Opa3zoM BLUKCAAETCA (B NepBOM MPHOIHKEHHN) CpeaHas
KOHUEHTPAUMA 3arpa3sennii 3a nepnoa 11poToKa 110 KOJLIEKTOPY OCHOBHON
YacTH A0KAECBOTO ¢ToKa. CpeaHss KOHUeHTpauus B HHTErpaibHoi
nponopuxoHansrol npobe ByaeT oTpaxars HVEHHO 3Ty Bennunty Pazosbie
npolui. oTo0pannbie B IPON3IBOLHLIC OTPE3KH BPEMEHH H HE NpUBA3aHIble
K Havany, CepeauHe WIH DKOHYAHWIO CTOKA, He MOTYT OblTb [IpHHATHI B
KayecTBe xapaktephbix flapamerpbl paiossix npo6 (pacaoa CTOYHLIX BOA,
KOHUEHTPALINA 321 PASHENWH) ABAMOTCS HAKOIUTCABHBIM HHDOPMALIHOHHLIM
MaTepuanom

J:19 OllgHKH TTOAYHERHON 2HAH30M KOHUEHTPAUNMW TOrO Ml HHOTO
BYJa Jarps3HeHni HeobX0AMMO yyerTh KOOPIMHATE! BPEMEHH OT Ha4ata
KOHUA CTOKa, MEWAOKACBOH nephoi (MPoNOIKUTENBHOCTE HAKOTIACHUA
131 parncHiil Ha nosepxHocTH Dacceiina cToKa 3a IpejlecTBYIONIMH IIepHOA
Cyn\0H 110T0ABI) U OTIMYHE JARHOTO JAONAS OT pacueTHO! 0 PACHCTHBEA T0K,1b
nipu onpeacaerun 1IC v BCC aiagetes npenc:ibblM A0#LEM. KK N1PABHIO,
¢ nopTopaevocTbio 10 20 paz e rony

208



Qasl

iR ;H J—tjr-l'"l"

| 0tl
4741

1 OIL

001

3

g6 LT ei—— 06
. 08 [ 773000 i (3

=/ [* 773 e —— o

09 [0 em—————— ()
0$ . e S

oy T or

0f | ipp———— 0

LU L)

LU

02

[ 07 |- nyeaepsinesie 02
[ 01 [ rmibienbasiensinsininbpninnsien 0]
0 i —————— ()

209

KOAWYECTBO 3al PABHEHHI (&) HO X0y A0%IA

Puc 8 2 OTtnocutensHbie rHapol pad («), 1010t pad (0) 1

14 3ax 165



8.3. CocTaB n ¢BOiiCTBa NOBEPXHOCTHLIX CTOKOB
8.3.1. MoBepXxHOCTHLIH CTOK € 10POACKHS TeppuTOpHil

XapakTepHbIMH 3arpA3HUTENAMY MOBCPXHOCTHOTO CTOKA ABJIRIOTCS
BIBCIICHHbIC BewecTea. 110 rpaHynoMeTpHyeckOMy COCTaBY B3RECH
xapakrepuiyetcs npecOrananuem mMeakoaucnepcysix yactul. INpa mexa-
HU4ECKOR YOOpKe rOPOCKUX TEPPUTOPHiA YAANAIOTCA B OCHOBHOM KpYliHble
dpakusn. Meknx vacTuu B ynuunom cMete oOuiune He Bomee 20 % B croke
CONEPHKHTCA 3HAYUTENLHOE KOAWUECTBO HACTULL C TURpaBAHYECKOH KpyTi-
HocTobio Bonee 0.2 Mm/c. YacTuubt ¢ rugpassuseckoll kpynHocTsio Hoce
0,2-0,4 mm/c coctaBasmoT oko:to 40 % ot obuies o konnuecTsa B3gecH Tipy
OTCTAaWBAHHHM OHM BbINAAAKT B OCAROK B Teyeuue nepshix 15-20 muu.
OCHOBHOE YHCAC YACTHLL HVMEIOT MAYI0 FHAPABARUECKYIO KPYHOCTL. [Tpu
orcTauBanuu B TedeHuc 30 mupe s>dgdext acreTneHus coctasnset S0 %, a
npy 2-4acoBOM OTCTauBaHHW — He npesbiwaet 70 %. Tocae 6-cyTounoro
oTcTauBaHua B npobe ocraetca 50-150 mMr/n a3secu.

FpanynomeTpu4eCKui COCTAB H MOKa3aTeN# IPABHTAURORHONO OCaMAE-
HMA B3IBEIUECHHBIX BEILECTB NPeACcTaBieHsl B npunt. 12. aa s3peceit B cToke
MOBEPXHOCTHDIX BOA XAPAKTEPHO 3HAUUTEILHOE COAEPIKAHUE OPTAHAUECKUX
BewlecT. JleTyuad yacTb TBepAo# da3bl cToka coctasiafet 20-30 %,
30:1bHOCTb ocaaka — 70-80 % npu BaaxHOCTH 89-96 % nmocne ynioTueHUs
B TedeHue 0,5-2 u. Oxono 60 % notpeGHOCTH KHCIOpOAa onpejienseTcs
COAEpXKAHHEM OCEBUIMX a3p0307J€#f M APOAYKTOB HEMOJHOTO CropaHus
Tonauea; 40 % — conepxanueM HeQTeNpoORYKTOB, PACTUTENBHLIX OCTATKOB
H HEKOTOpbLIX BElIECTB Noys. PacTBOpeHHbIE OPraHHYECKHE COCHHHEHHA
cocTasnaoT A0 25 % oT obulero KoNH4eCTBa paCTBOPEHHbIX BCLLIECTB, YTO
COOTBETCTBYET B CpeAHeM KoHueHTpauud 300 Mr/a

Mpu oTcTansaruu npob nOBEPXHOCTHONO CTOKA HabmoAaeTcsA TaKke
cuwxenne BI1K,. B Teuenne 1,5-2 4 notpe6HOCTH B KHCI0pOe CHEXAETCSH
Ha 35~73 %. Coornowenne bITK, 8o B36onTauHoN, OTCTOAHHOH K HHILTPO-
annoit npobax cocrasaset 1,1-3.1. Tipu orrowennn BIK, /BI1K, = 2,2-3
nonHaa seauuuna BI1K pocturaetes uepes 25-30 ¢yt B npodunsrposantbix
npoBax k Havany HuTpudukanuu ( 13 cyT) OKHCANTEIbHBIC TPOUECCHI 3aKaH-
ynsatotca W bUIK | cocrasaser 90 % BHK .

epmani anaTHas okucnseMocTb, 1o aHHsM LIHWM KHMBP. coctasager
30-130 ur/n. no ganuey JIHUKW AKX, - 200-300 mr/a CoorsercTeenHo
OuxpovarHas okuc.seMocts cocrasaser 52-175 u 400 750 wmi/a
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3apyOexKHble UCCACAOBAHNA 1IOKAILIBAIOT B CPCAHEM lIEPMAHTAHATHYIO
okuesemocts 150—180 wr/a u Guxpovarkyto ~ 300-350 mr/a.

CoaepxaHne B A0KIAEBLIX Bojlax OHoreHHbIx coneil aszora u docdopa
cOCTaBNfeT COOTBETCTBEHHO 5—-6 mr/a w 0,7-1,2 mr/n; xnopuaos -
25 — 30 mr/n. Tlo cpaBHeRHIO ¢ BLITOBBIMU BOJAMH NOMKAEBON CTOK veHee
wecTkui Okono 50% obuwero azora npUcyTCTBYET B aMMoH HiiHO# dopme,
30 % — B cocrase oprakuueckux coeantenudt u 20 % — B Buae HUTPATOB U
HUTPUTOB.

KoHueHTpauus HepTenpodyKTOB B JOKIAEBOM CTOKE OKOJNO
20 — 25 vr/n npy oBweM auana3zoHe M3IMEHEHHWA 3TOro noxasarens 7—
100 vir/a. Konu-TMTp ropoackoro 110BEPXHOCTHOIO €TOKA 0BbIyHO Ha 2-3
NopAAKa BblWeE nokasarens GuIToBbIX CTOYHKIX BoA. [1o uuciy Gakrepuit
K¥lueyHoH rpynnol B eanHuue obbeMa OTaeThHEIE Npobbl A0XKAEBLIX BOL
COOTBETCTBYIOT ObITOBbIM CTOKAaM. ATMOC(EpHble BOAbI 0ObIHHO HMEIOT KO-
tatp 0,1-0,000001. B uenom no coctasy MuKpodaopsl CTOK arMochepHbiX
BOj1 QHANOrHYEH CpeaHe3arps3HeHHol noyse.

J19 oueHKH BAMAHKSA NIOTHOCTH HACENEH WA, CTenenn BaaroycTpolicTea
cenuTeOHLIX TEpPUTOPHIE U MHTEHCUBHOCTH [BHIKSHHA aBTOTPAHCIOPTa
Ha KA4eCTBEHHLIH COCTAB NOBEPXHOCTHOIO CTOKA ObLM POBEACHBI IKCNEPU-
MEHTa/lbHBIE KCCAENOBARUA YEThIPEX XapakTepHbix ans Mocksbl BojO-
cOopubix Oacceiintob. [lepeuiji Gaccelln npeacrasnsn coboli paitlon B
LueHTpanbHOH YacTW TOPoAR CO CNOXKHWBLIEHCS 3acTPOKOH, BBICOKON
cTeneHbl) GnaroycTpofcTBa W yMepeHHOH MHTEHCHUBHOCTBIO ABHIKEHHS
Tpancropra. TeppHTopHs BTOporo Dacceitna — HoBui#l GaaroycTpoeHHblIi
paion 10l 3acTpoOKH co cpeaHell HHTEHCHBHOCTLIO ABHIKEHHS ABTO-
tpadcnopta Tperuii Gaccelid pacrniosnarancs B palioe ¢ npeoBGnagaHuem
NPOMBILUNEHHBIX H CKNAACKUX TEPPUTOPUH C MHTEHCHUBHBIM IBUKeHHEM
tpaHcnopra. CospeMetHble aBTOMarucTpaty npeacraensau coboii yetsep-
Thilt Hceaeayemolit Gacceiin.

KoHueHTpauus p3BelleHHbIX BELWECTB B JAOKACBOM CTOKE ¥ AOXKAe-
NpUEeVMHUKOB KO.1ebneTcs OT ZECATKOB MHANUTPaMMOB B JIUTpe 10
6000 Mr/n B nepeom Gacceiine, 2300 — o BTopoM, 10000 — B TpeTbeM H
20000 mr/n — B yeTsepTom. [1o conepxatHio HedTeNpOAYKTOB Mpeaenbt
koaebaHuit coctaBnawoT ot 0,.25-2 Mria g0 42 — B nepeom Gacceiine, 20 - Bo
BropoM, 30 — B TpeThem H 87.5 MI/N — B 4eTBEpP10M. AHAIU3 NOSYHEHHBIX
J1aHHKBIX I0KA3bIBAET, YTO HA COAEPIKAHHC BIBEUICHHBIX BEIUECTE OCHOBHOC
BJAHRHKE OKa3bIRAIOT WHTCHCUBHOCTH AOXKAR M NPO:0.LKUTENBEHOCTL Kpome
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MEXAOKIEBOTo Neproaa. Ha 3al pa3HEeHHOCTD .TOKAEBOIO CTOKA HedTenpo-
AYKTAMH CHIBHO BITUAET HHTEHCHBHOCTS LIBHKEHHS rPAHCROPTa. JHAUYSHUN
KOHUeHTpauui 3arps3HeHui NOBEPXHOCTHOrNO CTOKA, MO.IyYeHHbIE AR
MockBsbi. naeHTHuhHbl W a8 Caunkt-[letepbypra. Ha ocHoBaHumW 3Tux
uccreaosaHuit pexovenaoBaHs! (Tab: 8.3) pacueTHbie KOHIlEHTpALUK
B3BELUEHHbLIX BELLECTB M HE(PTENPOAYKTOR B 20X 1EBOM H TaI0M CTOKE IR
paiioHOB ¢ pa3znuyHo# crenelso BaaroycTpoficTea

labanya 8 3

KDHHCHTpﬂuHﬂ ;arpnmmoumx BEIHACTB ORAeBOIo 1
TAN0ro CTOKoB, Mr/T

i T
| XapaKTepHCTHK? BOZIO-
cBophoro Gacceiina

JIoqeBoit cToK | Tamiit CToK
Bspemennnie | Hedre- ; Bieemrenneie | Hedre-
BEIeCIBAd |, MPOJYKILI | BEIECTBA | APOTYKTHI

AGOumie pajioHs! ¢ an-
MHHHCTPAT HBRLIMH,
TOPTOBEIMY, MeAHLHHC-
KHMH, yaeGRbIMHA H

{ APYTHMH LERTPAMH. 400-600 7-12 | 1300-1600 | 10-12
COBpeMeHHAA 3aCTpOoiiKa
c1apasi, He PeKOHCTPYH-
poparHas 3acTpoilKa
TeppnropuH, Npuera-
10l1He K NpOoMbRILIeH- 800-1200 12-20 2000-2500 12-20
HBIM NPeANPHATHAM
TpaHcnopTHble MArucT- :
PO ¢ HHTSHCHBHEIM | g09_1400 | 15-20 | 2500-3000 | 23-30
IBHMCHUEM W NPOM30- [
Hbl

1

700-100 16-15 1500-1700 12-15

KoHLenTpauns oprasn4eckux BeilecTs, BhipaierHbix bI1K, , B aox-
AeBoM cToke koaebaetes ot 40 a0 90 wr/n, a B Tanov - o1 70 a0 150 Mr/n
Mo Benuuune BIIK,  Tanelii cTox ¢ TpaHCNOPTHBIX varucTpaied u ¢
TEPPUTOPHUIA, [IPHIErAOLLUX K IPOMbILLIEHHbIM NPeIfiPUATHIM, CONOCTABHM
€ TOpPOACKHMH CTOUYHBIMH BOAAMH. [TonMBOMOEUHbIE BOABI XapaKTEPH3Y IOTCS
CPEeIHHMH KOMUEHTpPalHaMK B3BewCHHbIX BewecTs 600-1000 Mria u
uedrenpoaykToB ~ 10-15 Mr/a A8 TeppuTOpUil Xuawix pafioHor, a 1.1
TEPPUTOPHI. NPHWIETAIOIMY K NPOMBILLIEHHBIM HAPEATNPUATHAM H TpaHc-
ITOPTHBIM MarKCTPajisav ¢ MHTEHCHBHBIM JABHMEHHeM Tpauclopra, —
coorBetcTBeHHO 8001500 u 20-30 mr/n
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Kpoue nepeutcaettblX KOMIIOHCHTOB B 10X 1€BOM CTOKE NPHCYTCTBYET,
K4K [IPABH.TI0, HEKOTOPOE KOIMUeCTBO ONOICHHBIX NIeMeH roB (cocanHenuit
asotra ~ A0 5-6 u docdopa - 10 1 Mr/1) n GaxTepHaNbHbIX 3arpAsHeHuit
(KOH-THTP Haxoautcs 8 npegenax 10 '-10 *),

B 1a6.1. 8 4 npuseacHa bonee nogpobHas xapakTepucrika 10K AEBOrO
CTOKA PAda ropogoe cTpansl. M3 7TuX NaHHbIX BHIHO, 4TO A0XKIEBOH CTOK,
KpOMe HEpacTBOPEHHbIX H PACTBOPEHHbIX OpPTaHMUYECKUX TipUMeceil,
COACPHUT 3HAUMTENBHOE KORUHECTBO MUHEPANLHBIX PACTBOPEHHbBIX KOMIIO-
HeHTOB. CollecoaepikaHie A0KAEBOro CToka ~ 0T 23 ao 900 mr/a. U3 karu-
OHOB B 3TOM CTOKE MPHCYTCTBYIOT KaabuHH, mMarHil, KpeMHUHA, HATpUil U
Kanuil, U3 AHYOHOB — B OCHOBHOM cy1b(aThl # XNOPHALI, LICAOYHOCTD BObI
kosebnetes o1 2 fo 9 Mr-ake./n, a ofuas xecrTkocTh — B npesenax 2,5~
13 Mr-3xB./n.

Tabruya 8 4
XapaKTepHCTHKHK H0XK1EBOr0 CTOKA ¢ TeppuTopkit roponos

| Tlokazarem Mocksa | DOTO- Acipaxans Canr-
rpagl Merepbypr

"pH 70-80 | 74-82 | 8694 7,1-80

* IlesounocTh, MI-3KB./M | 7,5-8,7 - 3-4 -

I'3anax — - Hedmn -

: BsBelenubie BeUeCT- 65245 1500~ 1 o ¢ oe) 50-1170

Ba, MI/n 1600

| Cyxoit ocraror, Mrin 1088-1935 | 254446 - 260-518

| [IpoxaneHH:ili oCcTaToK,

| Mr/n 314-879 - 42,2-138,6 135-260

| XX, mi/n 15,3-21,6 | 200-280 | 57,6-195,0 50-446

{ BTIK;, mr/n - 70-75 - 22-108,0

| HedrenpoyKibl, Mi/5 12-17,5 2,5-3,0 95-197 0,7-168

| XecrkocTs ofmasn, Mr- 7.5-8.7 _ R _

| 3xB /n

| Cymbdarsi, Mrin - - 195-212 -

| Xnoprapt, Mr/n 51-190 - 323-451 33,0-130,0

Tpu npoeKkTMpPOBAHUN A0KAEBOH KaKAIW3aIMH FOPOIOB B PAAE Clyqaes
y100HO M0/1b30BaTLCA BEAMYMHAMK YAEIbHOTO BbIHOCA NPUMECE A0KIEBLIM
croxoM. Tak xak KOHHEHTpaUHs 3arpAIHeHuH A0KAEBOIO CTOKa, a Caeno-
BATE/ILHO, ¥ KOJMMYECTBO BLIHOCHMbIX NpHMeceil 3aBUCAT OT MHOTHX
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(baKTOp('lH. pAi uccienoBarte.leit 1awT pa3'tiiiHble I1Q0Ka3zaTe.TH BENHYHH
YIE.ILHOTO BbIHOCA 3arpsi3HEHHH 10K UERBIM CTOKOM

Ha puc 8.3 nprseaexa 3aBUCHMOCThL KO.IMYECTBA BBIHOCHMBbIX C 1 ra
3arpA3HeHUH OT BEMHUUHBI CNOR OCAAKOB K NPOAOIKUTENRHOCTH TPeAILec-
TRYIOLLETO lepHo/a CyXOi NOroabs B cyTkax, nonyvennas 1O 11 bemuuenxo,

BemnuHa cioa ocaqKos, MA

4 T Ty T v

0 04 08 12 15 2 24 23 32 36 4 44 48 52
Kommueerso sarpasHersit, kr

Puc 8.3 3aBHCHMOCTB KOJIHUECTBA (KT) BLIHOCHMBIX ¢ | ra
3arpA3HeHHit OT CJ104 ocankoB (Mv) ¥ NMPOAC/KHTENLHOCTH Nepyoaa
cyxofi noroasl (cyT)

YaenpHblH BbIHOC npuMeced ¢ AONAEBBIM CTOKOM € FOPOACKHX
cenUTeOHbIX TEPPUTOPHiA TPH NAOTHOCTH Hacenenna 100 4enosek Ha | ra
BHHHUBO pekoMenayer nprHuMaTh CHEAYIOWUM (BLIHOC B KT Ha 1 ra B ron):
B3BelLcHHble BewecTea - 2500, XIK - 1000; BIIK, - 140, wedrenpo-
AYKTbl - 25, coeauHenus alora - 6, pocdopa — 1,5 H MuHepalbHbIX coneld -
400. [Mpu pacyeTtax 4218 MaibIX H CPEAHRX FOPOACE CO CTAPO ManOITAKHOH
3acTpolikoli U HeAOCTATOUHBIM YPOBHEM ONaroyCTpoHCTBa Y€ bHEIH BhIHOC
BIBELLEHHBIX BEWECTR ¢leayeT yBeanuuTb Ha 20 %

8.3.2. OcofieHHDCTH COCTARA NOBEPXHOCTHOID CTOKA
€ MPOVIBIILIEHHBIX TLTOMIBACK

Du3nko-xuMHYeckHil cOCTaB NOBEPXHOCTHOIO CTOKA ¢ TeppHTOpUH
NPOMMNPEANPUATHI ONPEIENAETCA XAPAK IEPOM OCHOBHEIX TEXHOOTHHECKNX
[IPOLECCOB, @ UX KOHLUEHTPALMA H Y1C.IbHbII BHIHOC 3aBUCAT OT CAHUTAPHOIO
H TEXHWUCCKOI'O COCTOSHHMA, Pexuma YyOOPKi TEPPUTOPITK. Oprarnu3aunm
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CKJI2AHPOBAHUA H TPAHCNOPTHPOBAHKA ChiPbs M TN [ToBepXxHOC UK ¢cTOK
MaLIHHOCTPOUTEALHLIX H aBTOPEMOHTHbLIX NPEANPHITUHH CyWECTBEHHO
3arpA3HeH HedTenpoAyKTaMH H MacaaMK. KOHUEHTPAUKA HedTelpoayKTOB
MoxeT gocthrars 200 mr/n, s3sewenHbix Bewects ~ 300 -500 mr/n. B crokax
vACOKOMOHHATa coaepxaHue XUpoB MoxeT Aocturatb 200 mr/n, a BIK, -
300 mr/n. Jns npennpuatnii 1o npou3BoACTBY OCAKOBO-BHTAMHHHBIX
KOHUEHTPATOB XapaKTepHO NPHCYTCTBUE APOXGKEN. OENKOB M Yr1eBOLOB.

B 3aBucuMMOCTH OT H3NKO-XHMHYECKOI'O COCTaBa NOBEPXHOCTHOIO
CTOKA NPOMBILIEHHbIE TPEENPUATHS PEKOMEeH10BaHO payaeNdTh Ha ABC
1 pyanel. K nepBoii rpynmne oTHOCATCA NPeAnpysTHA, B TOBEPXHOCTHOM CTOKC
KOTOPbIX COMEPIKATCR B OCHOBHOM rpy0oAaucTieprupoBalHbIe NpyUMecH,
HEPTENPOAYKTHI W OPraku4ecKue COeAYHEHNs, COpOHpPOBARKbLIE MMABHBIM
0bpazoM Ha B3BELUEHHbIX BelLecTBax. K aToit rpynne oTHOCATCA NpeanpuUsTHs
YEpHOH veTantypruy (3a HCKIOUEHHEM KOKCOXHMWYCCKUX NPOX3BOACTB),
MalWHOCTPOUTENBHOM, 31eKTpoTeXHHueckol, yronbHoil, HedTaHO!, IHep-
reTH#KH, aBTOTPAHCNOPTHbIE APEANPUATHA, PeUYHbIE TTOPThI, PEMOHTHbIE
3aBO]bI, @ TAKXE QTACHbHbLIC NpoH3BOACTBA HedTemepepabaThiBaoweii,
HepTEXUMHYECKOH # XHMHYECKOH NPOMBILNEHHOCTH. Ha TEPPUTOPHH
KOTOPLIX HE MonaaalT cnennduyeckue 3arpsa3ueHus.

Ko BTOpo# rpynne OTHOCATCS MPEANPHATUS LBETHOW METanNyprum,
KOKCOXMMHUYECKOH, XHMHYECKOH, NeCOXHMUUECKOH. ULenIioa03Ho-0ymax-
HOH M MUKpPOGHONOrHYECKOH NPOMBILLIIEHHOCTH, MACOKOMOHHATLI, LINano-
MPOMMTOMHbIE 3aBOABI U T.1., HA KOTOPbIX B NOBEPXROCTHLIN CTOK 11OCTYNAOT
cneunduueckve pewlectra. Cpeanne KOHUCHTPAUHU OCHOBHBIX MpUMeceki
B CTOKE AOKAEBLIX BOA HA MPEANPUATHAX NEPBOH Tpyniisl MOCYT ObITh
NPUHATEIL.

* 110 B3BEIEHHbIM BelecTRaM — 500~-2000 mr/n,

* no Heditenponykram — 30-70 Mr/n ana npeanprATHii C UHTCHCHRHBIM
AsukeHuneM Tpatcnopra v 10--300 mr/i ~ 417 ocTaibHbLX,

» no XMNK ~ 100-150 vr/n u no BIIK ~ 20-30 wr/n B nepecuete na
PacTBOPEHHbLIE NPUMECH; C YUETOM AKCICPrHPOBAHHLIX PUMCCEH ITH
nokasarenu yeenuuuBsaioTes B 2--3 paia,

* 150 06 11eMYy coNleconepXkaHun1o — B octoBHom 0,2-0,5 r/1, Ha coaoBbIX
u cepHblX itpeanpusathax —0.5-3 r/n.

ConepxaHrie cneltupuHeckuX npruveceil olpesenseTcs XapakTepom
nponBoacTsa 110BePXHOCTHRHIH CTOK NPEANPUATHI 11BETHOI METANIYPriu
MOXET cOACPXKaTh PasavuHsie Taxenbie velanas (veas - 10 100 wr/a,
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UMHK — A0 158 M1/, ka,iMHH — 40 40 mt/12, amoMuHui —- 10 5 vir/a, THrad ~
A0 3 mr/a cBuHen - 10 3 MI/A M ap ). MblwbAk —- 10 75 wvrli, ¢rop -
A0 200 Mr/a u Apyive lIpUMECH.

B noBepXHOCTHLIX CTOMHBIX BO,1aX ¢ TeppuTopuil npeanpHAaTHI
MCAEI11aBH.AbHOH IIPOMBILLIEHHOCTH COAEPKATCA PHMECH THHKETbIX MeTal-
J0B, B TOM 4YHC medad — ao 60 mi /i, wenesa - 10 70 mi1/a, uMHKa - Qo
55 mr/n

B 110BCPXHOCTHOM CTOKE KOKCOXHMHYECKHX 3aBONOB IPHCYTCTRYIOT
(esonbl - 20 3 MI/R, pORAHKAR ~ 20 5 MI/, auMHuak — Ao 20 vr/y, Macna u
cMonbt — 10 200 mr/n B croke npeanpustHii HedTeXMMUM TPUCYTCTBYIOT
110BCPXHOCTHO-AKTUBHBIC BELIECTBA, MPOAYKTbI OPI AHHYECKOTO CHHTE3R,
MOTCYT ObITb TAXKENBIE METAILIBL.

B 3asucumMocTH OT Xapakrepa 1pOH3BOACTSA UX KOHUEHTPAUHU MOIYT
CYUWICCTBEHHO patiHuathes. B croke 3aBopos docdopusix ynobpenuii B
3HAYUTENbHBIX KOHNEHTPALIMAX MOTYT MPUCYTCTBOBATH COEAUHEHHS a30Ta —
10 200 wmr/it {8 nepecuete ha NH,), ocdopa — ao 100 mr/n (B niepecuete Ha
P.O, ). dropa - no 10 mi/a.

CTox MCCOXMMHYECKHX TPOM3BOACTB OTNHYAETCA BLICOKMMU 3HA4e-
Husimu XTTK (700-1400 mr/a). BITK (150400 wr/n), B Hem MoryT 1pucyT-
cTBOBATH ¢MOabl — 20 300 mr/n. tenoubl — Ao 30 mr/n, TepnuHcon — 1o
3 Mr/n, ckunnuap —ao S vr/in. B apun 13—16 npuBeness aatiisle o duinko-
XHMUUYECKOM COCTAaBE NOBEPXHOCTHOIO CTOKA C TEPPUTOPHIT NpeanpusTIH
YI'OAbLHEIX LIAXT, METANAYPrdYeckHX MPOUIROACTR, HEPTEXUMHYECKOTO
3aB0aa.

8.3.3. Aunamyka H3IMeHEHHS 3arpiIHeHHOCTH NIOBEPXHOCTHOYO
CTOKA

3arpa3neHHOCTd AOKUEBOIO CTOKA M3IMEHAETCA B TEYCHUE OHOIO
NOX;1A U pasiindHa B OAHO ¥ TO XK€ BPeMA ¥ AOKACIIPHEMHHKOB H 8 Pa3HbIX
TOUKaX J10XK/1eBOH CCTH 3arpA3HEHHOCTb AOKAEBBIX BOI| CKalblBACTCH U3
/IBYX COCTARAAIOIIMX" OCHOBHOW arpa3HERHOCTH, ONpeeiaeMoil CMhlua-
HHEM HaKOILIEHHBIX HA MOBEPXHOCTH 3arpalHenuii, u qoHoeolt, BO3HHKa-
HOHICH H3-3a Pa3MblBa (IPOSHH) CAMUX NOBePXHOLCTE

B redennc Bpemenn [, MPEAIUECTBYIOWIEI0 BIIAACHHIO OCAAKA,
HPOUCXO;IHT HAKORACHHUE 3aIPATHEHHHA HA 1HOBCPXHOCTH BoxocOopa.
KonuuectBo »THX sarpaznenunil 3agucuT oT ypoRrua H1aroycTpoiicika
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FEPPHTOPHI, € CAHNTAPHOTO COCIOAHUN. UHTCHCUBHOCTI TPAHCHOPIHO
HaI PY3KHU. CTCHEHH 3al pA3SHEHRHOCIH aTMocdepbl oCcaxlaoulvues
yacTHuamu. JL1s kax ol KOHKPETHOH TCPPUTOPHN MOXHO BBIARWTh MAKCH-
MaJIbHYIO (11PEICABHY K} 3arpa3ieHHOCTL, 60 4acThb 3arpaA3HeHyil peryaspho
yAANACTCA NpH Cyxoit yOopKe u MoliKe YiIHl, & TaKke YHOCHTCH BETPOM.
Konuuectso arps3neHui (Ki ), HAKOM.ICHHBIX 32 BpeMs 1 Ha €aMHULE M:lo-
11aan (ra), yBenHYMBAcTCs NG IKCNIOKCHUKATLHOI 3aBHCUMOCTH

-k I
M=an\ (I—B ’ }. (84)

rae M — MaxcuMansHo BOIMOKHOE KOMMUECTBO HAKAILIHBAEMBIX 3arps-
IHCHUH, Kkr/ra, k ~ KOMDHUUNMEHT AHHAMYKY HAKONIEHUS 3arps3iekni,
[/cyT; T~ npoaoaxuTE.IbHOCTS Aepuoaa Be3 cToka, CyT.

Mo neeneposanuam JIMCH, twavenns M v k Ana B3BCIEHHBIX
RELIECTB MOXKHO NPHHHMATD'

® s palioHOB COBPeMEHHOI 3aCTPOi KK C BLICOKOH cTeneHbio Baro-
ycTpoiicTsa u mano#t TpaucnoprHol Harpyskod M= 10-20 kr/ra, k =
=0,4-0.5;

® IR AAMHHRCTPATHBHO-TOPTOBbIX LIEHTPOB C BbICOKOH TPAaHCIIOPTHOH
warpysxoit M_ = 100-140 xr/ra. k = 0,3-0,4,

& 139 MPOMBILNEHHBIX PafOHOB U 30H, NPHIETAIOIMX K KPYNHbIM
maructpanaw, M, = 200-250 xr/ra, k =0,2-0,3.

KoitH4eCTBO CMBIBAEMbIX 3Arps3HEHUi M 3aBHCUT OT NPONOIKHU-
TeALHOCTH BoINAAEHHA § H CcpeAHel MHTEHCHUBIOCTH g 10%KAS U MOXKET ObiTh
BLIPAXKEHO B BUIE

Mcu zMua-l'(l"e_A‘q’)q (85)

e k - KOHCTaHTa CVblBa, 3aBUCALAS OT XapakTepucTHkyu Gacceiina
Bojlocbopa. pasnas 0.003-0,008; menbwue 3uauenns & cOOTRETCTRYIOT
VEHEE 33IPA3HEHHBIM TEPPUTOPUAM U PABHUHHOMY pe:ibedy.
KoHuenTpauys B3BCIUEHHBIX BELICCTB B CTOKAX. NOCTYNAKOUIUX B
MOMEHT BPeMENH ¢ B TOKAENPHEMHNKN, Oy/leT Cx1aAMBATLCA W3 OCHOBHOI
JarpasuenHoctT K. 0BycioRICHHOA CMbIBAHHCM HAKOTLIEHHBIX 3ai psi-
3HeHuil M M rbouosou K. oflyC.10BAeHHOA DAIMBIBAHHEM BO;IUHENPO-
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i
HHLACMBIX 110BEPXHOCTEH (POHOBAR 3Arpsa3HCHHOCTE CTOKA BO MHOTON
onpeaesieTca COCTOAHUEM A0POXKHBIX HHOKPITHI M 6OPAIOPOB. OTIEANOUINY
MPOE3XYHD 4acTb OT ra3oHOB W FPYHTORAIX [OBEPXHOCTEH, WX BLICOTHBIN
pacnoimKeHUeM, YKIOHOM NTOBEPXHOCTH, @ TAKKE IABUCHT OT HHTEH4
CHBHOCTH NOXAEH. -
B niepsom npHOAukeHHH HOHORYIO KOHUEHTPALWIO (MI/it) MOXHG
BLIPA3UTL B BUIE

K,=ua+b-q, (8.6)

roe a = 30-280, b = 2.2-2,3 npu XopoLicyv COCTOAHHM AOPOKHBIX
noxpeiThit Oacceiina sorocbopa; a = 800-1300. b = 8,1-10.8 upu cpentem
ux coctosnuy; ¢ = 1500-2000, A = [3-14 npH Hey@OBIETBOPUTERLHOM KX
COCTOSHHM.

KoHueHTpalua B3BCIMEHHLIX BEIUECTB B CTOKAX, POPMUDYIOLUHUXCS HA
TEPPHTOPHH COOTBETCTBYIOWMUX BOAOCOOPOB, CyIleCTBEHHO 3aBHCHT OT
ykitoHa MecTHOCTY [ 1 vwoxeT GbiTh NpuHaTa

Kocnl/Kocul :(1[ [2)07~ (8.7)

rae I, u I, - ykioHpl bacceiinos BogocBopa.
KoHuerTpauua B3BeWeHHbIX BEIECTE B J0XKIEBOM CTOKE Y
NOMAETPHEMHUKOB (I/M') COCTaBHT

K, =1000-M,, - F/W,, (8.8)

rie W —oGbem AOKACBOFO CTOKA € NI0LALM F 32 BPEMS BLINAACHHS OCAAKOB
{, ONPESEAACTCS NO BENWUHHE C0S OCAAKOB UM HHTEMPHPORAHHEM FHAPO-
rpada cToka

KoHueHTpauHa 3arps3HeHnii B TAI0M CTOKE MEHLWE W3IMEHNCTCS BO
BpEMEHH, YEM B JI0XKEBbIX BOAAX, H €€ MOWHO ¢ HEKOTOPBIM Npubmitxennem
NPHHIMATEL NOCTOAHHOH B TCUGHUE NEPHOAA CHETOTARHNA.

[Tpn aBMEHUY NO KAKATNIELHMOHHBIM CETAM 3arpsA3HEHHOCTD JTOKIE-
BOLO CTOKA 3HAMUTCIHHO WIMCHAETCA, ITO 00YCHOBACHO HEYCTAHORUBILHMCS
XKApaKTepov ARWKEHHA B rpyDax 10%AEBLIX B0/, BOALWINMU HIMCHEHHAMU
PacxonoB i CKOpOCTeH B HauaishHbi MEPHO1 CTOKA NPH MaLIX PACXONaX i
CKOPOCTAX TEHCHHS BOJIhi HACThb 1Al PH3HEHUH. MOCTYIIMBIUKMX B KaHanu-
3aUMOHHYH) CCTh HEPER TOXK ICIIDUEMHKKIL, BLINENACT B OCAJ0K, “TO HPHBOANT
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K YMEHLIIEHUIO 3aTPA3HEHHOCTH 10X 1EBbIN BOA 11pH yBeIMYeHIH pacxo108
p CKOPOCTEH TeYCHUS BOIMOKHO Pa3MblBaHKe W TPAHCMOPTHPOBaAHKC NO
tpybaM paHee BbINABIIMX B OCA/OK 3arpA3HEHHH, B TOM HMCNE OCEBLIMX
4aCTHL OT NPEALLAYILEro AMKAA.

Pazmep uan 3aBucAlLas OT ¥X pasMepa ruaApaBnUYecKas KpynHocThb
4aCTHIL, CTIOCOBHLIX K OCXK/AEHHIO HIIH BbIMBIBAHWIO, MOTYT ObITh Ollpeae-
aeHbl 110 Gopmyaav (4.35) npu ocaxaeHun HacTull ¥ (8.9) ~ npn pasmuiBe
[ pyHTA.

d, =0/2- 1)), (8.9)

rae d_ - cpeanuii AuaveTp pasMhisaeMblx YacTuu, M; ff — ryGuna notoka,
Vi; 1| — CKOPOCTb MOTOKA, M/C.

3HaueHnA rYIpaBiMueckoil KPYMHOCTH A% pa3:iiuHLIX AHAMETPOB
yacThii NpUBEMeHbl B Npua 17,

Jlng onpeneieHus KOJNMYECTBA OCAXAAEMbIX i BbIMbIBAEMbBIX HaCTHL
flpH 3a3aHHON CKOPOCTH TEUEHHA HYXXHO 3HATH KOJHYECTBO H pacripeicieHne
YaCTUL C Pa3nHYHON TMAPABIANYECKOH KPYIHOCTBH (HX 0BECIEYEHHOCTD) B
JAOXAEBOM CTOKE M B OCalKe, HaXONALLCMCS B KaHAIN3aLHOHHOMN CeTH,

8.4. YcisoBus cGpoca 10BEPXHOCTHBIX BOA B BOAHbIE 00BLCKTbI

Bo spems BbinaaeHHs HHTEHCHBHBIX ROXKAEH KauecTBO BOAbI B PeKax
3aMeTHO yxyawacTtcs. [TpH 3TOM NPOUCXOAUT 33COPEHKE peK M1aBAIOLIMMH
HPEAMETaMH, PE3KO BO3PACTAET KOHUEHTPALXA B3BEIICHHBIX BEWICCTB, HA
(LOBEPXHOCTH BoAbl oOpa3yeTca rinekika Hedrenpoaykros. Uepes HeCKo1bKO
4acoB NOC/E NPEKpalleHus NOCTYMACHHUS B PeKy NOXKAEBOro CTOKA coaep-
*kaHue npHMecell B BOJE CYLLECTBEHHO CHHXKAETCA, W 11OCTENCHHO BOCCTa~
HaBnuBaeTca GOHOBOE KaYECTBO BOALI O BCEM [10KA3aTENAM, 33 NCKAIOMC-
HUEM KOHILEHTPaLWH PacTBOPEHHOTO xuCa0poa. [ lociie a0Kas 3HAUUTERLHO
yBe1HuMBaeTCA NOTpebicHUEe KMTHOPOAa OpraHHycCcKoll HacTbio JOHHbBIX
OTAOKEHHH. CHOPMHPOBAHHBLIX 38 CHET BIRELLEHHBIX BEILECTB, BHCCEHHbIX
MIOBEPXHOCTHBIM CTOKOM TOKCHKO.IOMHYCCKHE HCCNEA0BAHUS A0XACBOTO
CTOKA NO;ITBEPXEIOT, YTO B3IBEUICHHBIC BEIIECTBA NOBENPXHOCTHOIO C10KA
0Ka3bIBAIOT OGCHOBHOE BAMSAHHE HA Boaoewm. J[ns ofecrieucHus Oe3onacHbix
yCI0BHHE cyuiec rBoBaHus Jatuui MaiHa d0kdcBOH cTok TpebyeTtcs
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paidas.isb B 6--8 pa3. Ilpu >Tov Haudoiee HeGaaronpusTHoe JelicTBUe
OKa3bIBAKT 1IEPBblE, HanGoJIce 3arpa3HeHHbte, [TOPIHK A0XKACBOI O CToKa. B
4-16-kpaTHbIX pasbasneHunx paduky gapHuu rubuyT 3a 1-2 cyT. 100 %-Has
riu6eanb B Hepa3baBieHHOM CTOKe HabarozaeTca vyepes 1-24 u,

[loBepxHOCTHBIH CTOK No paly noxasarciedt 60.lee zarpasHeH. Hew
FOPOACKHKE CTOHHbIE BOJAbI PacueTh! NOKa3biBaIOT, 4TG U3 OBILETO 1010800
KOIM4eECTBa 3arPA3HAIOLLMX BELLECTB, COACPMALIIMXCA BO BCCX BUAAX C10YHbBIX
BOZ, OTBOAUMbIX C TEPPUTOPUK rOPO;1a, HA 200 1IOBECPXHOCTHOrO CTOKA
npuxoauTca oxoo 78 % s3pewlennsix seulecTs, 20 % oprannueckux
sewects (no BITK), 68 % HedrenpoaykTos.

B nacrosillee spevsa cOpacuiBaeTcsd Goaee 10% cToyneix soa de3
OYHUCTKH MM HELOCTATOHHO OuMUIeHHBIX [lpakTHueckH Bech oGbeM (3a
PEIKHM MCKIHOHEHHEM) TIOBEPXHOCTHBIX CTOUHBIX BOJ, 0Opaiylowuxcs Ha
X03sHCTBEHHO OCBOEHHbBIX TEPPUTOPHUSX, OTBOAMTCS B BOjHble 06bekTh! 63
OUHCTKH

B “Boanow kopexce Poccuiickoft Megepaunu™, npuustom 8 (995 r,
BCE BOAbI: X03AHCTBEHHO-OLITOBBIE, IPOU3BOICTBEHHBIE U NOBEPXHOCTHAIE
¢ 3aCTPOEHHBIX TEPPHUTOPUii, KOTOpbIe OpfaKHU30BaHHO cobupatoTca H
OTBOAATCH B BOAHbIE OOBEKTHI, ~ OTHOCATCA K CTOYHBIM BogaM M3 MHor0-
YUCJIEHHBIX UCTOYHWKOB 3arpa3HeH¥s MOBEPXHOCTHBIX BOAHbIA 0OBEKTOB
cavibIM MacCOBbIM [10 KOJIMYECTRY H BU1Y 3aTrPA3HAIOLLMX BCLUECTB ABNSETCA
cOpoc cTounblX BO3 BoT nouemy HopMHpoBaHue ycioBHit BoIoOTBEAE-
HHWs — 3TO BaXKHEHLLEe BOA0OXpaHHOE MeponpuaTHe, ofecneynBatolee 3Ko10-
ruugckoe Haarononayuue BOAHbIX 06beKTOB.

ObocHoBaHHe cTeNeHU W TEXHONOTHH OYHCTKH CTOYHBIX BOR 1Q3BOMIAET
palnoHanbHo ¥ 3h¢eKTNBHO HCIIOAB30BATL MHBECTHUMH, BLIALIAEMBIC Ha
BOJOOXPAHHbIC 1|STH.

INo nocradosaeunto [pasuteascrea Poccun paspabarsiBaroTes A0Ky-
MEHTbL. OlIpEAENSIOLLHE YCAOBHS OTBEIEHHS CTOYHBIX BO B BOAHbIE 00bEKTDI
“MeToaunueckne ykasakus no pazpaboTke HOpMaTHBOB BpeaHbIX BO3AEHCTBHI
Ha NOBEPXHOCTHBIE BOARLIE 00beKTH™ W “MeToAnYeCKHE YKa3aHug No
pazpaboTke HOpMaTHBOB NPEACILHO TOMYCTUMBIX COPOCOB BPEHbIX BELLIECTB
B BOAHblE 00beKTHI". McxoaHuM noioweHueM ITUX METOAHK ABISETCH
3aiUTa BOAHBIX OOBEKTOB OT 3arpA3HEHKA NMOCPEIACTBOM PEry.IHpOBAHUS
AeqaTeIbHOCTH CTALHOHAPHBIX H JAPYTHX WCTOUHKUKOB 331 PA3HEHHS H 3anpeT
cOpoca HEDUUIEHHBIX H HEOOEIBPENKEHHRIX B COOTBETCTBHH C YCTAHOB-
NEHHbIMI HOPMATHRAMH CTOHHBIX BOL. 3anpelnaercs Takke cOpoc CTOUHBIX
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BOJ, COAEPMKALUMX BEUIECTBA, 18 KOTOPhIX HE YCTAHOB.IEHB! NPEIe.ibHO
JdonycTuvble koHueHTpaunn (IIAK). nan coacpxawnx Bo3Gyanternedi
HHeKIHOHHBIX 3a00ieBanuil. [1aBHBIV YC10BHEM FOANEPKaHNs IOBEPX-
HOCTHBIX H N0O13eMHbIX BOA B COCTOAHUH, COOTBETCTBYIOLLIEM 3KO.1OTHUYECKHUM
TpeboBaHHAM. ABIMETCA YCTAHOBACHHe M COOIIOREHHE HOPMATHBOB
npcrenbno A0nyCTHMBIX BpeaHuix BosaeitcTend (MJBB) na Bonubie
obbexThl [lonatue I1JIBB cooTBeTCTBYET NOHATHIO MHHHMAILHOMH aCCHMHU-
nvpytouleit cnocobHocTH BOAHOTO 06bEKTA,

Hopmatuswl TI[IBB yTeepknatoTcs MUHHUCTEPCTROM NPHPOAHBIX
pecypcoe PP n opraHamu HCHOIHMTENBLHOH BNAcCTH 3aMETEPECOBaHHBIX
cybbekToB PO no GacceifHy noBEpXHOCTHOMO CTOKA BOAHOMO 0GbEKTA HAH
€r0 Y4acTKy B LeaAX Mpeaynpexaeins, NPEIOTBPalUICHHA, CHHKEHUS,
OrpaHryeHHs HEraTHBHOTO AHTPOMOreHHOTO 803AEHCTBHA Ha BOAHBIA OOLEKT.
C yueTOM COBPEMEHHOrO COCTOAHMA KauecTBA BOAbI BOAHBIX 00LEKTOB
npeaycMaTpusaeTes pa3paboTka BeNHUMHBL BpEMEHHO COMIACOBAHHOTO
BpeaHoro so3geficTsua (BCBB), koTopas nepecmarpneaeTcs He pewe ueM
uyepe3 3 roAa npH yCNOBHM MO3TANHOTO BHEAPEHHA BOAONONbL3ORBATENAMH
HARAYYWHMX HOMYCTUMbBIX TeXHONOTHH, HanpaBaeHHbIX HA JOCTHUXKCHHE B
YCTAHORAEHHLIH CPOK HOPVATHBHBIX KOJIOrMUECKHX lloKa3aTe el KavecTsa
BOb.

Tak kak BoinageHHe aTMOCHEpPHbIX OCAAKOB HENOCPEACTBEHHO BIHSAET
Ha GopuHpOBaHHe pacXona BoAbl B BOJOEMAX, Lie1ecoobpa3Ho pacCcHHTbIBATh
HopMaTHBbI cBpoca MOBEPXHOCTHOro CTOKa CO Bcero Bogocbopa M BbiAeaaTh
Jonesoe yuactHe (KBOTY) ¥ KOHKpeTHYIo TeppuTtopuio. Hanpumep, npu
naowaay 3acrpoiiky sonocbopHoro Gacceiina B 3—-5 % u 3arpsA3HeHHOCTH
onpeneiaeHHbIM THIIOM BPEAHLIX BELWECTB TONbkO 3TOH TeppuTopHu TTHK
JaHoro BeilleCTBA B fIOBEPXHOCTHOM CTOKE TE€PPHTOPHUH AOMYCTMMO
npuxuvate pasHoit 20-33 INIK nns soas: Boaoema. B aTom cayyae MOxHO
JOMYCTUTH KOHUEGHTpauK HE(pTENpoAyKTOB Ha cHpoce B BOAOEM
DHIGOXO3ACTBEHHOrO HA3Ha4eHus Ha yposie 1-1,5 mr/a. Takue koHuUeH-
TpaliMl He(TepOAYKTOB B MOBEPXHOCTHOM CTOKe. (hOPMHUPYIOLLEMCA Ha
JACTPOCHHBIX TEPPUTOPHSAX, BO-IEPBbIX, TEXHHYECKH AOCTUTAIOTCS atipobH-
POBAHHBIMU ¥ IKONOI HMECKH TPHEMIIEMBIMH METOAAMH U COOPYKCHHUAMH
BO-BTOPLIX, KOHTPOMUPYIOTCA; B-TPETbHX. NO ONbITY 3apybexHbIX CTpaK.
1103BOAAIOT 0fecneunTh FKOA0THUEcKoe Blarono1yune Bo10eMOB {C yueTov
cavoounarolneii cnocoGHOCTH NOCAEIHUX)

QOcobo cieayer otMeTuTh Hanuuue F1IJAK nedTenponykTo iia BOLb!
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pbI0OXO3ATiC TBEHHBIX BO10eMOB Helb3g cornacuThesa © CYIICCIBOBAHNEY
€AHHOro nokasarena Ana GObIUOH rpylibl YINeBoAOPOAOB (HedTU 1
HeTerpOAYKTOB) C pa3HbIMH GU3IUKO-XHMHUCCKUMH ¥ TOKCHKOIOTHHECKUMY
xapaxktepuctikavii. TokcHKkoaoruyeckuMu HccaeizoBaHdamu g ['HL| PO
HHWUH BOII'EO ycTanoeaeHo. uTo Ge3zonacHas KOHUEHTpauus HegTeiipo-
JYKTOB B pesyibTate OuoxuMuyeckoii aecTpykuuu sospactaet s 20 pas,
Kpome TOTO. NOBEPXHOCTHBIA CTOK 3arpf3veH He caMoil cuipoil HedThio, 8
€€ NPOH3BOHBIMH — OEH3UHOM, KEPOCHHOM, J1M3€J1bHBIM TOMNKBOM, Ma3yTOM
H APYrMMH ropioye-CMasoYHbIMH maTepiaiaMu. PelynbTarsl OuOTECTH-
pOBaHUA M10Ka3LIBAIOT, YTO A0KAEBOH CTOK, Kak NMpaBuio, He OKa3biBaeT
OCTpPOI'0 TOKCHYHOrO AeHCTBHA NpH coepKaHuy HedTenpoayKTOB nNopsaKa
0,75-2 mr/n

[Tpu pacuete nHopmarusoe [N1JIC 279 noBePXHOCTHBIX CTOUHBIX BOX C
3aCTPOCHHBIX TEPPUTOPHIA PACXOA PEKOMEHAYETCA OMPEAENsTh C YUETOM
MpHHATOMH cXeMbl OTBeaeHHA. g onpeaedeHns 4acoBOH MACChl BEILECTB
NPHHHUMAIOT MAKCHMANbH B!l YACOBOH pacXxo/ NOBEPXHOCTHLIX CTOYHBIX BOA,
cOpacbiBaembiX B BOAHBIH 0OLEKT, T.€. NPH HalHYHK YCPEZHHTENA, AKKYMY-~
aUpylollie eMKOCTY W OYHCTHBIX COOpYXeHuH B KayecTBe PACUETHOrO
NPUHHAMALETCA PaCcXO/ CTOMHBIX BOj, BBIXOASLINX M3 ITHX COOpYkKeHHil, a He
BX0AAWMX B HUX. B 60abLIKHCTBE Clyyaes pacxoll BBIXOASILMX CTOMHBIX
BOJI B ICCHTKY pa3 MeHbLle MAKCHMaILHOI'O PacXofla BXOAAILINX.

Iins onpeneienns rofoBoi Macchl 3arpA3HANOILIMX BELIECTB IIPHHH-
MaeTcs PacXo/l MOBEPXHOCTHBIX CTOYHLIX BOA, OTBOAHMBIX B BOHbiH OOLEKT.
B pane cnyyaes npeaycMaTpHBaeTC HONHOE HiTH YaCTHIHOE HCIIONB30BaAHUE
OUHLUEHHbIX CTOYHBIX BOA A TeXHu4ecKux Hyxa O6bem ucnoab3yemoro
€TOKa He JOMKeH BXOAHTL B pacyeT.

[Tpu pacnonoxeHHH BbINYCKa OHHLEHHOTO NOBEPXHOCTHOTO CTOKA BHE
rpaHHIlL HaceIRHHOro NYHKTA pacyeT MOXHO NPOBOANTE HENOCPEACTBEHHO
Ha pasbasneHue BoAOH MPHEMHUKA CTOYHLIX BoA B sTOM cayvae ueneco-
06pa3HO 3a pacyeTHblt pacxoa BOAbl IPMHUMATL: 1% BOAOTOKOB —
CpciHece30HHbIi CpedHeMHOI'ONETHUH; A1 ROAOCMOB — B101bL GeperoBoro
TeYeHUA, (GOPMHPYICILErOCs TIpH CPEAHECE30OHHbLIX CPEAHEMHOTONETHHUX
TMAPOMETEOPONOr HHECKHA YCIOBHAX (CKOPOCTH W HANpaBAEHHH BETpa,
Tevneparype BOAbl, YPOBHE ROAbl H BHELLHEV BOAOOOGMEHC)

CTpyKTypa HOPMATHBHO-NPABOBLIX MCP BO3ICHCTBHA HA BO/AONOIh-
30BaTeaci B yCAOBUAX OTBEACHHS CIOYHBIX BOJ B MOBEPXHOCTHLIC BOJHKIC
00LekTh BK.JI04YaeT “lIparuna oxpaHbl BO OT 34IPABHEHNA" H HOPMATHBbI
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NABB v MJC [pu stom obaacts npumererus [Tparu:1 — JKOIOFHUCCKOE
peryiMposaHue XO3fHCIBCHHOW AEATC/ILHOCTH, CTPAICTHA H TAKTHKA
NpoBCACHUSE H YNPABACHUSA KOMMIEKCOM BOLOOXPAHHbLIX MEPONPHATHI.
HopmaTtuBos [[JIBB — Bacceiin nnau BOAOX0O3AHCTBEHHBIN yuacTok,
Hopwvaryeon [THAC —oTaAeabHLIH BO/I0MO1b30BATE b, DTH AOKYMEHTBL A0IKHbI
ObiTb yBA3aHBLI MEX1y COGOM M AONONHATE APYr APYra MO KOHKPETHbIM
BOMpOCaM.

8.5. Buifop pacueTHbIX A0Kaei

OxHoii ¥3 OCHOBHbIX 33124 NPH CTPOUTELCTRE OXKACBOH KaHau3allnu
ABNACTCA YCTAHOBREHHE YACTOTH I BEPOATHOCTH NMOBTOPEHHA PacXCiloB,
MpeBbIUAIOUIMX NPHHATLINA pacueTHbld pacxod. BauaHue nepuoaa oaso-
KPaTHOI'O MPEBBILIEHHS PACUETHOTO JA0XKAA HA PACXOAbI CTOKA 1 AHAMETPbI
Tpy6 1ioxasaHo Ha puc. 8.4,

28 S S B o e e I
MHTEHCHBH OCTL CTOKA | et
[ 2 /
g 7 A 1
In // OunameTp
15 7 A
’-"

AwaMeTpam npr P

o
L3,

OmMowenmne pacxoaea » QUAMETPOB
npu pasmHbix P K pacxoaam u

0 ¥
00123456 78 91011121314151617181920
(lepuon CAHOKOATHOMD NPEBLIWEHKWA P

Puc. 8 4 3aBHCHMOCTE OTHOCHTEIIBHOE HHTSHCHBHOCTH BHINAICHHUS A0KIS
H IMaMETPOB TpyO OT MEpHOIA OAHOKPATHOTO NpEBbilLeHn P

TlepenoaHeHue ceTh MOKET MPUBECTH K 3aTONNEHUIO TEPPUTOPHK U
HAPYIUUTh HOPMANLHYIO XKU3Hb rOPoaa BozMokHbie 1OC:1€,ICTBUA CKOILIEHUS
BOj1bl HA NOBEPXHOCTH 3ACTPOCHHBIX TEPPUTOPHIA

® IATOINIEHHME [10/1BAIOB, MCNOIb3YEMBIX 11148 XpaHCHWs TOB4pOK., ¢
IIPHBEICHNUEM MOCHEAHNX B ITOAHYIO H.IH HACTHUHVIO HEl O;IHOCTb,
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® YXVAWICHUC CAHKIAPHOIO COCTOAHHS 33aHuit, HoBpew.LeHde
KOHC TPYKILHiT 30aHHH,

® [IpeKpallieHue NEIEXOIHOTO ABMAECHHA M TPAHCNOPTE HA ymuuax,
NPpUBENEHHE B BacTHUHY KO HEFOAHOCTDb TpaucnopTHbiX CPCACTB;

e HaHeceHNC ywepba J0pOXHLIM MOKPLITHAM,

BpeMeHHOoe npexpaieHue paboTsl NpeAnpUATHH;

nopua c6OpYaI0BaAHNA H MATEPHA.IOB Ha NpeANpHATHAX;

3a1 pA3HeHHE BOIOCMOB,

TpaBvaTHYCCKKE NOBPEXACHHS U JAXE KePTBbl CpeAN HACENCHHA.

OuetiTh yuepd A0BOILHO CI0KHO. uOO on SyaAcT Bo3pacTath ¢
YBE.IMYEHHCM PACX0/1a BOIbl CBCPX pacueTHOH NponyckHO#W cnocoGHOCTH
CeTH W 3aBYCHT OT REPOSTHOCTH PA3JMYHBIX JKCTPeMallbHbIX [TAaBOAKOB,
YMHOXKEHHOH Ha COOTBETCTBYIOWCE tHauYcHHE YOuITKOB. |107TOMY A0K 1€BBIE
CeTH CNEedyCT PACCHHTLIBATh HA IPONYCK PACXOAOB, BLI3LIBAEMbIX AOXKIEM,
COOTBETCTBYIOLLMY PAacCYCTHOMY MEPHORY O/IHOKPATHOIC MpeBbILICHUS, NPH
KOTOPOM Z0NYCKAeTCs 3aToIIeHHE BOAOH NPOeIeH HacTH yiau1lL Ha 1nyOuHY
10 15-20 em wvenblie BbICOTH! GOpAopa.

I1pn aoxne, BbIsbIBAKOLLEM PACXOsT CTOKA HONBLIKI TOTO, KOTOPhIH MOI'YT
NpONycTUTL TPYObl 11pK Ge3aNOPHOM pCXKMME, BONA HAYHCT 3ANOJHATH
KONOALLLI ¥ BOSHHKHET HaNopHuA peskuv. 1lpu 310V MpoityckHas cnoco-
OHoCTb Tpy6 yBennuuTea BmecTe € Tem 4acThb Botbl OYAET aKKyMYIMPOBATLCS
B Ko:10auax. [Tockonbky JBHXeHHE BOAbI B 10XKAeBOH CETH HOCHT HeycTa-
HOBHBIUNICS XapakTep M RAMTeIbHOCTL NEPUOAA MAKCHMABLHBIX Pacx010B
HeBenukKa, aKKyMyaaUusa NMUKOBBIX PACXOA0B B KONOALLAX YBENWYH1
nponyckHy cnocobHoCTh Beell KaHanu3alHOHHOK cucTeMsl |lpn Gonee
CHIbHBIX, HO Donge peiakHx AOKAAX €MKOCTh KO:10AIeB W TPYD oKaxeTcs
HEeA0CTATOYHOH, YTOOBl BMECTHUTh KOJUYECTBO BOALL, He MponyckacMoi
Tpybamu, 1 vacTb Boasl GyneT 0CTaBaThCA HA NOBEPXHOCTH ITO BBI3OBET
00pa30BaHKC NYX Y AONIEIPHEMHHKOB H 3aTOMCHHEC Npoedkeit YaCTH ytuu
Ecnn 110BepXHOCTH 3CMIM MMEET YKNOH, BOAQ, HE YLICIHIas B a0KAeNpH-
EMHHKH, OYIET CTCKATh NO 110BEPXHOCTH B IOHMXKEHHKIC MecTa KaHaIn3o-
BaHHOH TeppuTOPHH. [TOCUCTRI 110KA3LIBAIOT. UTO EMKOCTh KOJIOALEH KaHaJIH-
3aunoHHoi ceTn Cankt-lMerepbypra coctapngeT okono 15-20m ' Hal1a, a
€MKOCTb MPOCHKEH HacTH YHMIL MpH 3atONHCHHK JIOTKOB Ha [5 20cm — 75
90w Halra

[fpn mitockoM penbede MECTHOCTH, KO1a BPEVENHO 3a1epPKatHas Ha
NOBCPXHOCTH AOKIEBAA BO/1d HE UMEET BOIMOMKHOCTH Ky,da-JHﬁO CTCKATL.
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NponyckHas crocoGHOCTb KaHa#3aUHOHHON CETH B 3HAYNTENbHOHA CTENEHHU
OlIpeAeReTCA AKKYMYNMPYIOWHUM BIUAHKEM JIOTKOB NPOEKEH YacTH.
Mpuimem ;15 paccMOTpPEHHbIX Bblllle THAPOrpados CTOKA 3aBUCHMOCTL

OTHOCHTENbHOH akkyMyaupylowedi emxocti B=V,_ [V, or oTHocuTensHoro

pacxoma o =0, /Qmm (oTHOLIEHHe npomyckaeMoro TpyGamH pacyeTHoOro

pacxoda Q, K (akTryecku nocrynalollieMy MakcumansHoMy pacxeay @, )
no gopmyae
a:]—-Bob. (8]0)

[Tnowane npoesxeil yacTu B cpeaAHEM MOXKHO NpUHATH pasHoil 10 %
naowany Tepputopuu. [pu raybuHe 3ano;1HeHMA N0TkoB Y O0paIOpa eMKOCTh
fpoe3kelt YacTH MOKHO NpuHATL V, = 90 M’/ra TeppuTOpHK, 4TO COOTBET-
CTBYeT CJI0K BOABI, pacNpeRe/eHHO# Mo BCel nosepxHocTH, H, =9 MMm.

MakcHManbHbIi ¢10/ 0cankoB 3a BeINABLIMA T0XKAb NPHMEM PaBHLIV
CYTOUHOMY CJIOIO OIS, COOTBETCTBYIOLIEMY MAKCHMANbHO JOMYCTHMOMY
nepuony npesbliienns p, . Toraa

18 D )

em ) (8.11)

B=Hax/W'Hmsx=Hax/w'Hl [I+

rae  — Ko3(p@PULKEHT CYTOMHOTO CTOKA.
Beipakas pacxolsl Yepe3 CYTOUHbIE C0H OCAAKOB, NOMYUYHM

~ _ l+lg(ppmr) '
o=t/ H“""_[ng(pmmr) ' (®12

Takum oﬁpaao.\a, CBA3b MEXKAY neprnoaoM MpEBbLILICHHA pacy€THOrO
pacxea 414 CETH p H NEPHOAOM NPEBLILICHNA p . MAaKCHMA.1LHOTO pacxona,
{IpKH KOTOpOM 6}’)13'1' 3aTOMN1EHA NPOE3KAA YaCTb YIHULE, MOXHO NPENCTABHTL
B BUOE

0% 1+1 Y
H, )) | +g(ppmr)] .

[ L L7 T S — = vl
(v Hy (=18 s, 12, LT+ 1e( P, )
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Hanpumep, upunumas #H, =24 vm, H_- 9w, m ~ 180, ¥ = 1,54 u
Yy =067, noayunmnpup = 10 rp,= 0.75 r. T.e. fip1 NepHoaE NPeEBLIUEHHS
pacyeTHoro 10%af ans cet p, = 0,75 r npoedkas Hacts ynuusl Gyaer
satannuearecs [ paz s 10 ner

Ecnu 110BepXHOCTb 3eMJIM HMEET YKOH, TO BCA BOAA, HE MPUHATAsA
KaHanuzauuoHHoH ceThbio, ByAET CTeKaTh B NOHHMKEHHBIE MECTA TEPPHTOPHH
[ lpoekue YacTH HPABH/IBHO CNIAHHPOBAHHBIX Y1HU MPOMYCKAIOT AOBOJILHO
Ooablune pacxobl BOAbI, He CO3aBas CEpbe3HbIX NOMEX JABMKEHHIO aBTO-
TPAHCIIOPTA, HE 3ATOM.18A TPOTYAPOB M 3aTPYAHAS TOIBKO NEpexo YAULL nelte-
xonamH. Hanpumep, 11poessicas 4acThb ¢ ac(ansTo6eTOHHBIM NOKPLITHEM LIH-
puHoit 9 M npy ntpogo:bHOM yknode 0,01 nmponyckaet pacxon 500 a/c npu
3anonHeHuu noTkos Ha 0,12 M. CxopocTs noroka npu stom Syzet 1,2 m/c.

flp AaMHHBIX CKIOHEX AOXKIAEBbIC BOAbI, HE NpPHHATbIE KaHAH-
3aUMOHHOMU CceTbio, MOryT 06pa3oBaTs MOUIHbIE MOTOKH BAOAL YAHU H
3aTOMUThL Ha 3HAYMTENLHYIO ITYOHHY 3aMKHYTbie KOTNOBHHBL. Takum
obpazom, npu paciiofoxerny facceiina Ha CKNOHe nponyckHas ctocoGuocTs
KaHaNW3aALHOHHON ceTn OMpeAciseTcs BOIMOXKHOCTBE APOMYCKa 1o
YIUUHBIM Npoe3aaM He BMelaeMoit el 1oxacBoii Boabl. Ho paccuyToiBath
BCIO KaHaNU3AUHOHHYIO cetb Dosblioro HacceiiHa Ha NOBLIWEHHYIO
MPONYCKHYIO CAOCOOHOCTb TOABKO H3-3@ TOFO, YTO B €ro HA30BOI 4acTH
MOXET CKannueaThCs 60nbLIOE KOIHUECTBO CTeKaloulel No MOBEPXHOCTH
BOZbl, Heuenecoobpa3no. ns 6onbwiux GaccelitHOB, pacnoONOMCHHLIX Ha
CK:TOHe, pacyeTHbIA NepHOA OAHOKPATHOIO APEeBblWEHUs CAeyeT NPHHHUMATh
pa3sHbiM A9 pa3iUiHbIX KONEKTOPOB, YUHTHIBAS YC.I0BUA NOBEPXHOCTHOrO
CTOKA.

TMponyckHas cnocoOHOCTL KaHaAK3allHOHHBIX KOAIeKTOpOB B 6accetine
Ha CKIOHE A0/KHA PABHATHLCA PAZHOCTH MEXIY NOJHBIM PACXOI0M NOKAEBLIX
BOA, CO31aBaeMblM JOXAeM MaKCUMAaAbHOIO NEpHoaa OJAHOKPATHOTO
1peBbIUEHU, U CYMMapHOH NPONYCKHOH ¢OocO6HOCTHI0 0 10TKOB
npoemkeit YacTH YNUL, HampaBIeHHbIX BAONb CKAOKA:

Qma\ _Q1 = Qx‘ (8.14)

AHanu3 nponycka paznM4HbIX PACXOAO0B (10 YIHUYHBIV TOTKaV NPoe30R
pa3Holo nonepewHoro npodmnia nokasan, 4To NpH AOKAC MaKCHMAAbHOTO
1epHOAa OAHOKPATHOrO NMPEBBILEHHA MOKHO NPUHATL NpU yK.1oHe §.005-
0.05 @ =1.2-1,5m'c,
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Buipaxas pacxoant ¢, u O, no hopmyie npeicibHOR MHTEHCHBHOCTY,
NoiyunuMm

igp. \' ! !
14+ £p, - 1+lgpmax ___,,Qﬂ .(..t-‘] (8.15)
lgm, em, ) v Fqy \20)

Kak cnenyer w3 dopmyns! (8.14), nepuos 0AHOKpaTHOrO MpeBbILICHHS
PacueTHOH WHTEHCHBHOCTH p_ 3aBUCHT OT MJIOL{AAH gonocbopa, 3HaueHHs
MaKCHMAabHOTO (TPeAENbHOMO) NepHoAa NPesbilUeH s UHTEHCHBHOCTH Lad
npoenkei YaCTH yIul, g, M reorpaduueckux yciosui [lpu seibope nepruona
p, ANd NPOE3KOB, PACNONOKEHHLIX B 32AMKHYTHIX KOTJI0BHHAX, CHIeAyeT,
3a/1aBafAch HekoTopoi raybGuHON 3aTonnenus, U3 OalaHca mocTynamolWKux
pacxonos onpeaeisTb o6beM BOAbl, KOTOPbIH He MOXeT GbITh NPUHAT
KaHaNu3auUOHHOM CEThIO, H pACCMATPHBATD €10 KAK PEryHPYIOLLYIO EMKOCTh
U 3aTeM YCTAHOBHTSH HEOOXOAHMYIO MPONYCKHYHO CMOCOOHOCTL KOMIEKTOpA.

Taxum 06pa3oM, HOPMEL MEPHOAOB OAROKPATHOrO NpeBLliLlEHUs
pacueTHOH MHTEHCHBHOCTH YCTaHABIUBAIOTCA B 3aBUCHMOCTH OT peabeda,
MHTEHCHBHOCTH AOKAEH, naowany Baccelida croka M ycaosuii pacrnono-
AEHHA KonhekTopa. Paznuuarot SnaronpHsTHele, CpeliHHe, HebGNaronpUATHLIE
H 0co60 HebnaronpuATHbIE YCAOBUS PacnoI0KeHUA kKoNlekTopa Braconpu-
amuvie yciogua — Gaccelin nmeer nnockuil penved npH CpeaHeM YKIOHe
nosepxhocTh 0,005 u nomwank He Goaee 150 ra; BOAOCTOK MPOXOAMT MO
BOROpa3eNy HIH B BEPXHEH YaCTH CKNOHA Ha pacCTOSHKH OT BoAOpa3iena
He 60:iee 400 M. Cpednue ycroeus - Gacceiin umeeT nnockuii peased c
yknoHom 0,005 u nnowaas 150 ra; BOACCTOK MPOXOZHT B HHXKHeEH 4vacTy
CKROHA MO TaiLsery ¢ ykiIOHOM ckioHos 0,02, miowaab Hacceitna He
npesbiwaeT 150 ra. HeGrazonpusmuvie yeio06us — KOANSKTOP MPOXOAUT B
HiKHell uacTH cknoKa W mlowaas 6acceiina npessiwaer 150 ra, konnekrop
MPOXOANT 1O TajbBETY ¢ KPYTHIMH CKNOHAMY NIPH CPeaHEM YKIIOHE CKIOHOB
Gonswe 0,02. Ocobo nehinaconpunmiusie YCA0BUR — KONTEKTOP OTBOAHT BOAY
Y3 3aMKHYTOFO NOHHKEHHOro MecTa (KOTIOoBKHbLI). 4na onpeneleHus
pacyeTHOrO 11€PUOAA OHOKPATHONO MPEBLIMICHNS HHTEHCHBHOCTH HEOBX0-
AdMO BbIGPaTh npeaenbHblil (MakCHVAIbHLIR) Nepuo LpeBLIIe s u
PacCUMTATb aKKyMy.iMpylollee AeiiCTBHC NPOCHKEN YacTH 1IPOE3IO0B MpH
1110CKOV peilbede MECTHOCTH MM NMPOMYCKHYIO CNOCOBHOCTH YIANUHBIX
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JIOTKOB NpH pacronoxenn# Gaccelina Ha cKIoHe.

B raba 8.5 npuseaexbl npenensHbie NEPHOAb!I NPEBLIUICHUA A%
pasTHYHbIX YCTOBHIH PACNIOIOKEHHA KOJUIEKTOPA, IIPH KOTOPLIX 3aTONIEHHE
npoenKei YacTH yAUUHbIX NPOE3T0B MOKET MPOHCX0auTh Ha 0.15-0.2 m,
CKofjleHHe BOAB! B KOTA0BHHE Ha 0,3~0,4 v BbIllie NOTKa IEpOe kel HacTH B
CaMOM MNOHHMKEHHOM MECTE.

Tabauya 85
[peaennible (MaKCHMAILHBIE) TEPHOAbI
OAHOKPATHOI'0 NPEBLILIEHHA HHTEHCHBHOCTH (B 101aX)

Xapaxrep Gacceitua, V0B 1A pacoloseH s KO UIeKTopa
ocayxcHBacMoro Emaronpu- ( Hebmaro- I QOcofo nebna-
KOJUIeKTOpOM SITHBIE Cpemmme NP HAT Hble TOIIPHAT Hble
S
KBapTanuHele TeppATOPHE ,
H Npoe3Zbl MeCTHOTO 10 10 l 25 50
3HaHe HHA I
MaracTpansEble YUl 10 25 ] 50 100 I

Jinsg Ma;103aCTPOEHHBIX HACENEHHBIX MECT H NPOMBILITIEHHBIX NPEANPHATHH,
rie o6opynoBanue He CTPafAeT OT KONMYECTBA BOAbI HA TOBEPXHOCTH 3EMIH,
3TOT NepHoa MoxeT ObIThb paBHbIM 310 et

[Mepuoas 0AHOKPATROrO NMpPEBLILEHMS PacyeTHOR MHTEHCHBHOCTH
00¥AA HeoOXOANMO BbIOHpaTh B 3aBHCHMOCTH OT Xapakrepa o0bekTa
KaHa/1M30BaHUs, YCI0BUHA PacnoIoKeHHs KONEKTOPA C YHETOM MOC/IEACTBHI,
BO3IMOXHbIX NTPH BEINAJEHUH AOKAN C HHTEHCHBHOCTLIO Bblile PAcYeTHOH.
Onu MoryT npuHuMaTses no Tadn. 8 6.

YGbITKH NPW pacxoAax BblLie MPONYCKHOH COCOOHOCTH KOANEKTOPOB
JOMKHbI MOKPLIBATLCA MyTEM CTpaxoBaHua. JI1s 3Toro c.leayer paspaborars
H NPHHATb HOPMATHUBHbIE aKThl, TIPH3BAHHLIC ONPEAEANTH [IPUHUHNLI
NOCTPOEHHS CHCTEMbI 3KONOTHYECKOTO CTPAXOBaHHA B PErHOHE H YCTAHOBHTL
vMexanuiM BianMoaeHcTBus QpraHos TOCyaapcreeHitoi saacw, crpaxosa-
TC.Iel ¥ CTPAXOBLUHKOB.

11pou3BONUTEALHOCTL QUHCTHBIX COOPYXEHUH NOBEPXHOCTHOIO CTOKA
B RACTOSLUEC BPEVA OrPAHITUYNBAIOT Ha TPUCM TOKIEBbIX NOTOKOB C HEKO [0~
poii npeacabHoH HHTEHCHBHOCTBIO TIpH BhlilaaeHuy AKIeH ¢ HHTCHCHEB-
HOCTBEQ, [IPEBLILLAKINCH TTPEAC.ILHYIO, YaCTb CTOKA cOpackiBaeTCa B BOTOEM.
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MHHYst O4UCTHBIE COOPYXeHust |1Ipu 3T0M BaxkHOEC 3HaUEHHE HMEEeT 3aBUCH-
MOCTb rogoBoio 06bema 10K1eBOTO CTOKA H KOMUECTBA 3arpa3HeHuil,
BLIHOCHMbIX HM ¢ BoaocOopHo! o Haccelina, OT HHTEHCHBHOCTH BbiNaJeHHUS
0CaKOB, BLIPaXEHHOH NEPHOIOM ONHOKPATHOTO NPEBbILLIEHHS NpPEeRAenbHOM
HHTEHCHBHOCTH JIOXKAA - p B pesynbTare 06paloTKH HaTypHELIX /IAHHEIX 34
MHOTOJIETHUA nepHon HadIl01eHUH YCTAHOBNEHO, YTO OCHOBHYK Maccy
3arpA3HEHH I BBIHOCAT HACTO MOBTOPAIOILIMECH 0K AN OTHOCHTENABHO Ma:I0H
HHTeHcHBHOCTH, Joxan e 601bIIoN HHTEHCUBHOCTY — JIMBHH, XOTA U
obpasyror noTok ¢ SONBIMM PACXOZ0M BOAB, MOETOPAIOTCA OUEHb Pej1Ke H
He HaHocAT Oonbworo ymepba BoaoeMaM BBHAY OTHOCHTENbHO Masoif
3arPA3HEHHOCTH. 3aBUCHMOCTH MEPHOIA ONHOKPAaTHOFO NpeBbilEHNS
ApenensHoro A0KA P, (roa) ¢ pacnpene;1eHHeM roaoBoro obbeMa cToka H
comepxaluxca B Hem npuMeceil, nonyyerHsie BHUUBO B pe3yisrare
HCCNIENOBAHHIT cocTaBa cTOKa 1 o6paboTk rHcTorpaMum noxAaci 8 Xapbkose
3z 15 Jet, npenctasnensl Ha puc. 8.5.

Tabruya 8 6
NepHoa 0ZHOKPATHOIO NPEBLINCHAS PACHETHOR HHTEHCUBHOCTH T0XKAH

YenoBus aconoxRe Hna | [Tepuop oHOKPATHON MPEBLITEHHA PACHETHOM HE-
KOJUIEKTOPOB TeHCHBROCTH ZI0AAA P, 107kl V15 HaceNeHHEIX
MYHKTOB NPH SHEICHHX §a, JVC [2
Hanpoeznax | Ha marucr-
MecTHOro PaTbHBIX Ho 60 | Or 607080 Ot 80 1o 120 ; Boree 120
JHAYEHHS yJmuax
Brerompusit- | Bnaronps-
Hble H Cpefl-  ° ATHBIE 0,33-0,5 | 0,33-1 0,5-1 1-2
nee
Hebmronps- | Cpeaune 0,5-1 1-1.5 1-2 23
ATHEIE
Ocofo He- He6naro-
OnaronpHAI-  NpUATHBIE 2-3 2-3 3-5 5-10
HbIE
Ocobo He-
i 61aronpu- 3-5 5-5 5-10 10-20
L __ ATHEIe .
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Puc. 8.5. 3agHcUMOCTDb OffbeMa CTOKA /, KOTMHECTBA B3BEIUEHHBIX BELIECTs 2

H OpraHHuecKHX coeAWHeHMit, BipawxenHbix BIK 3 or nepona
ONHOKPATHOTO NPEBLILICHHA NIPEAENBHOTO N0as P

Ecin Benuuuuy CyTouHbix ocanxoe H 3agaHHoil ofecnedeHHOCTH

BBIPA3uTL YEPE3 4acCTOTY NMOBTOPEHHA § pas B rody no (2.39), a penuuuty
cyToqHoro ctoka ~ no{2.41). To oTHowewHue cpeaneronosore obbeva cbpoca
KO BceMy oObemy cToka, T.e. KOdpdulUueHT cOpoca cTOKa @, MOXHO
BbIPA3UTh CNEAYIOLIUM YpaBHEHHEM,

( Sup 5o
=| fnas-h,s, |/ [nds=
0 0
\
- 2 2
\72 = s m,\ -] S
g7~ Hym it | d P | 1gTe i —Hym ™
j[gs ) ¥ Om—a r m.- gS,,p} Umr/ 5 ”Tr (8 ]6)

3necs § o~ HACTOTA HOBTOPEHHS NPEIC.1bHOMO N0 A, 0, ~ koypduItmenT

roJoBoro ¢toka no (2.50)
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Kosduunent ctoka posknedl a .  Te OTHOWEHME CPEIHET O0BOIO
o0bema cHpoca ko sceMy 0ObeMy BLINABILIMX OCaAKOB, Oy/1e€T B o Pail MeHblue.
MNpu v=2 noayuum

Sop
U5, ~;n——[ \/_Hom IH ) 8.17)

F

Hanpumep, npn SP/m = 0,1 u Hum/H_ = 0,26 nveem a, =
=0,258/0,48 = 0,54; a_ oo = 0,258, a ipn }Hm/H 1,32 nonyunm a_ =
=0,168/0,2=0,84,a 0 168. 13 yTMX faHHbIX CEAYET, HTO Koacb(puuueu'rm
cGpoca no OTHOIUCHH}O K 06beEMY CTOKZ BO MHOI'0 Pa3 NPEBbILIAIOT
ko3 GULHEHTB COPOCa, BLIPAKEHHBIC 10 OTHOWEHHIO K 06BbeMYy BbINABIINX
ocaakos. Ecnv npu onpeaenenny kodpduurecnTa cbpoca HE yUHTHIBATH
notepu H . T.€, HPUHUMAThL ero Kak oTHoUeHWe obhLema 0CaAKOB,
ouIekatux cbpocy, ko Bcemy 06bemy BLINABLIMX A0KAEH. TO MHTErpanbHoe
ypasteHue (8.16) npn H = 0 seipaxaer kosdduunent cbpoca noxkaei.
3HaueHus 3Toro ko3¢ hULIHEHTA, BLIMUCNEHHbIC HA KoMITbioTepe 1pn g = 1,33;
1,54, 1,82 u 2,22, npeactaBnens: B Tabn. 8.7.

Taxum 00pa3om, BblILeNPUBEAECHHBIE TPE/LIOKEHHS JAKOT BOMOKHOCTD
onpeaenuTs o6beMbl CTOKa M cOPOCa A0KAEBLIX MOBEPXHOCTHLIX BOA NPH
W3BECTHOIf XapaKTepUCTHKE TEPPHTOPHH.

Tatruya 8 7
Koygdununenti cbpoca xomaenbix son 2.9,

Yacrora y=1/0,45 Hi y=1/0,55
MOBTOPEHHA VenopHOe cpezinee SHCIO0 ROXAEH B TORY #1
npezehLHors

50 100 150 | 200 50 109 | 150 | 200
ROMIA Sm

1(p=1) 0,115 | 0,067 | 0,049]0,039] 0,072 | 0,04 ;0,028 0,022
2(p=05) 0.2 | 0,12 (0,088} 0,07 | 0,132 ! 0,075] 0,053 0,041
5(p=02) | 0,383 | 0,24 | 0,18 | 0,145] 0,277 [ 0,162] 0,177] 0,092
10(p=0.1) | 03584 | 0,386 | 0,296] 0,242, 0,46 | 0,2791 0,205 0,163
30 (p=0,05) | 0,817 | 0,586 | 0,464| 0,388 0,713 | 0,462 0,347] 0,281
30 (7= 0,03) © 0935 | 0,722 | 0,587, 0,499 0,874 | 0,602 0,462 0,378




Oxowuanue mabs 8 7

Yactora ¥=1/065 il ¥=1/0,75
NoBTOpeHHA YenmosHoe cpeRHee HHCIO z:oxczn?ﬁ B [OAOY 1.
"‘;ﬂ’;? 50 | 100 | 1% | 200 | 50 |10 150 200
1(z=1} 0,048 | 0,026 | 0,028 | 0,014 | 0,035 ;0,018 0,012 0,009
2{p=190,5) 9,093 } 0,05 10,035)0,027] 0,065 | 0,036 0,025 0,019
5(@=02) 0,208 | 0,116 | 0,081 10,063 | 0,163 {0,084 0,06 0,046
10(p=0,1) 0,369 | 021 ;0,149(0,117, 0,302 10,164 0,114 0,087
20 (»p=0,05) 0,62 0,37 |0,267]0,211] 0,542 10,303 0,213 0,165
30{(p=0,03) | 0,806 | 0,505 [ 0,371 (0,295 [0,741 {0428 0,303 0,236




Iasa 9. OYHCTKA NOBEPXHOCTHOI'O CTOKA
9.1. TpeGopaHHA K cTeNeHH 0YHCTKH NOBEPXHOCTHOTO CTOKA

[losepXxHOCTHBIH cTOK GOPMHpYeTCs 3 JOMIEBLIX, TAIbIX K NCIHBOMO-
YHBIX BOJA M OTBOOMTCA no JokAeBoll (MBHeRrOH) uaW oblecnaasHoM
KaHanu3alKOHHON ceTH. Jlake npu pasgeibHON CUCTEME KaHA.IM3alMM
COBMECTHO ¢ MOBEPXHOCTHLIM CTOKOM OTBOIATCS APEHAXKHbIE BONL), 4 HA
TEPPHTOPHH MPOMBILLIEHHBIX 30H~ H MPON3BOACTBEHHbIE CTOKH, MPOUIEALLIHE
NOKANBHYIO OUMCTKY.

CocTtag cToka B 110607 MOMEHT BpeMeHNU NPaKTHYECKH HENpPeaAcKasyeM,
ero XapaKTePUCTUKHU BIABIMIOTCA B pe3yasTare AauTeNbHBIX HCCIEAOBAHR
M HaKOMAEHUS NpPeACTABHTENbHOro pana nabmonennil. U3 naubonee
XapaKTepHbIX npuMecell B COCTABE NOBEPXHOCTHOIQ CTOKA BHIAEIUM
HECKONLKO BHJOB,

B 0oorcdesurx gooax NPUCYTCTBYIOT BCEBO3MOXKEbBIE 3aIrPAZHEHUS,
NOCTYNaolue U3 aTMOC(EPL! U HAKANTUBAIOIMECS HA OBEPXHOCTH,

Lpenasicheiii cmox BKITIONAET NOA3EMHBIE BOAK C MPHCYIIUMH UM
KOMAOHEHTAMH 3arpsasHeRKi: xelesoM, aMIOMIHHEM, MaprakieM, MeIbio,
denonom.

Tansiii cmox, TOMUMO 3aTPA3HEHHH MECTHOrO POHCXOYIEHHS, MOKET
coaepxaTh UPUMECH, NONABLINE B aTMOC(]EpY BAANEKE OT MECTA OCHKIEHNA,
Paznoo6pasue ycnoBuil GOpMHpOBaHHS CTOKA 3aTPYAHAET NPOTHO3 KauecTsa
Bo#bl. CpasHMBasg MoKa3areld 3arpasHeHHA € NPEACTLHO-AONYCTHMBIMU
xoHuenTpaunsyvu (TLOIC) B Boae, MCNoIb3yeMOR 1115 X034iHC TBEHHO-MTUTBEBLIX
160 puiboxosaiicTeenHBIX Uenel, He CIeAYeT YNYCKATb U3 BUAZ arperaTHoe
COCTOSIHHE OTAENbHbIX KOMNOHEHTOB. bonbillag uacTs npumecedt (MHoraa Ko
90% ot of1ueit Maccsl) cop6rpoBaHa TOBEPXHOCTHIO AUCNIEPCHBIX MpUMeceH,
BK.TIOYAIOIHX B3BelleHHble BEMIECTBA N KOMNOMAHBIE YacTHLbl [10CcKobKY
TIOK TakenbiX MeTal1oB OTHOCUTCA K paCTBOPUMBIM dopvam mpHMecei,
conocTrasnerue dpakTuuecko koHuenTpauny ¢ ITJIK nomkHO npou3soAnTLCS
NOCHE TOHKOTO (DUALTPOBAHWA (YIBTPAQUILTPALUHK) BOABI, B NPOTHBHOM
cJydae B Maccy BpeaHblx semecTs OYAyT BKAIOUEHB! HEpPAaCTBOPEHHbIE
TIPUMECH, Ha KoTopbie He YcTaHoBneHbl [ITJIK JIns BrIACHEHUS BCeX aclieKTOB
nauxol npobievbl HeoGxoauMbl OBLWINPHBIE NCCICTOBAHNS ¢ TIPUBNCYEHHEY
METONOB Ompeaenerus HaKTHHECKOH TOKCHYHOCTH cTouHbIX Boa He
MCK.TIOYEHO, YTO MHOTHE M3 TOKCHYHBIX METAIII0B HAXOAATCS B BUJIE MeHee

TOKCHYHBIX METAIMOPraHHYeCKHX KOMIIICKCOB U MOTYT HE OKalbiBaTh
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CyMMMPYIOLLETO BPEAHOTO BO3IeHCTBHA

Xapakrepuoii uepToii GopMHPOBatHA 110BEPXHOCTHOTO CTOKA SBIIELTCH
RO3MOXNOCTD [TPEBbIlLIEHHS PACHETHOMD PACcX0/1a, B CHITY HEro Kakas-To YacTb
JOo%ICBOR BOAL! Hie NONAKAET B XaHAIHIAUHOHHYIO CeTb H chpacuiBaeTcs no
pesibety MecTHOCTH B OaMxalwune BOKOEMBI. Y4YHTHIBas CTPEMIICHHE
opraHoB lNockomakonorun n CaHsnuiHaasopa K MUHUMH3aunu cOpoca
JIOXIEBOTO CTOKA B BOMOEMbI, IPOEKTHLIC OPraHu3aluM B 00 bLIMHCTBE CITY-
yaes NPHHUMAIOT NEPHOM OZHOKPATHOIO NPEBLILIEHKS PACYETHOrO pacxoila
PaBHBIM O HOMY rofty. Biusuue 3toro napameTpa Ha pacueTHbli pacxoll BOAkI
B CETH MOKaxeM Ha npuMepe Tinuuroro ans Caukt-Herepbypra 6accefina
Bollocbopa, BovatoLero 42% BoaoHENPOHULIAEMbIX oBepXHocTeH, 38%
IPYHTOBBIX C1JaHHPOBaHHbIX Rjlowanok ¥ 20% rasoxos (Taba 9.1).

Tabruya 9 1
ConocTas;IeHHe NRAPAMETPOB AGHKAEBOT0 CTOKA
njm THOHYMHOro Gacceifna BogocGopa
Tlepuon oHOKpAT HOIO APeBLIUEHHR 1 6.5 033
pacueTHOi BHTCHCHBHOCTH ACKAA, FoA * >
BricoTa ¢105 BLINABINHX oCanIKOB A, MM 24 18 15
Koadduunent croka 0,42 0,35 0,31
KonnuecTBo A0%qI€B OF BOBI, HE
nonanainei B ceTh, % oF TOROBOTO 2,1 3,1 51
ofbema
E):;ocnre.rmumﬁ PACX O] CTOMHBIX BOTI B 1 0,62 045

AHanu3s paHHbIX TaGa. 9.1 noxasbiBaeT, YTO MOXHO CYWECTBEHHO
CHWINUTD PACUCTHBIH pacXon CTOYHBIX BOA, 1IPUHHMARA TIEPHOA OAHOKPATHOTO
upesblweHus pasnbiM $,33 roaa, npu wHesnauntensdow (¢ 2,1 Ao 5,1%)
noBblLICHHH cOpoca HeouHLIGHHON TOWAEROH BOALI. Taxo} npuem cywec-
TBEHHO YMEHbLIACT KAMHTAIbHbIE 3aTPATHI HA CTPOMTEALCTBO OUHCTHBIX
coopyxchuii. B 1aba 9.2 npuseneHa opHeHTHPOBOMHAA CTOMMOCTb O4HCTHOI
CTAHLMMU, BKAIOYAIOILEH Y3.1bl OCBETIEHUS BObI, MEXAHHYECKOTO U COpOLIM-
OHHOTO (hUIILTPORARHS, 0De3BOKHBAHUS 0CaliKa. CTOUMOCTD y3:108B [IPHHATA
10 YKPYNHEHHbIM 110Ka3aTelsM aHalOMHHHLIX N0 KOHCTPYKUHH THHOBbBIX
OHHCTHBIX COOPYXCHHI.

Brinasenye 0¢aAKOR, HX NOCTYNICHUC B KAHANH3AUROHHYIO CETh HOCAT
coiyuaiitiblii, BCpOSTHOCTHBIA XapaKTep, W He BCCI A& MOXHO OLIEHH I'b SKCTPe-
ManLiylo curyauno Hanpumep, B 1993 1 6601 3aperucTpupoBaH 10BONLHO
PEAKHH MO HHTIEHCHBHOC M /IO%1b C CYTOUYHBIM C1OCM BbINABUIMX OCAIKOB
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nopsaka 56 viv (Taxkol A0KAb BHIIAIACT OIHN pa3 & NATH J1ET), HO HPEIBbI-
yaftHas CUTYaLHA B TOPOIC HE CIMKHUIACH, TOCKONBLKY CONYTCTBYIOWNE
obcToATENbCTBE (NHTEILHOCTS MEKIOKAEBOTO NEPHOAR, HAChIILEHHOCTD
MoYBb! BOAOH, BPEMS BBLINGNEHKA AOKAR)} He cnocobGeTBoBaH HopMupo-

BaHHK UHTEHCUBHOMO HHOBEPXHOCTHOMO CTOKA.

Tabauya 92

OpHeHTHPOBOMHAS OTHOCHTENALHAA CTOMMOCTL H 1I0KA3ATE N
OYHCTKH MOBEPXHOCTRONO CTOKA ¢ TOPOACKHX TePPHTApHE

OTHocuTeNbHAs Tloxasare:m KaUCCTBA QLICTKH BOXBE
CTOMMOSTh TP | BsBeureHsbIe BIIK; Hedrrenpoayk-
r BELIECTBA 51
3¢- | Ocra- | Dp- | Ocra- | - | Ocra-
Cragm bexT | Tommian | dext | Touman | dexr | Tounam
OUHMECTEN OMMCT- | KoHlyer| OtpCY- | KOHKtend oub- | Komiien-
0733 w,% | tpa- | x;,% | 1pa- [ emxm, | Tparg,
lroz
roga 1PMR, A, % Mrin
Mr/a mr/n
Orcranmparnze:
Ge3 pearenron 40-50 | 30-35 | 40-50 - Ho25 - Ho 50 -~
€ pearcHTaMK - 7080 | 70-80 - o 50 ~ Do 30 ~
DInL TPoBAHIK:
1-a crymens | 15-20 | 12-17 - o5 - 5-10 - 1
2.2 * 15-20 j 12-17 - Fo2 - BoS - 0,3-0,5
Copbumormoe | 40 45 | 533
$rmTpoBatMe; - - - ~ - -
WHOMOCH I~
KarHLIA cop- - - - 1 - 4-5 - Ho0,3
benr
YriepoA0co-
Acprrausi - - - 1 - 2-3 - Jo 0,05
copOeHt
Ofpaborxa 18-23 | 15-20 | - - - ~ - -
0¢anKa gl _
Cpeanan obman 100 , 77 _ _ _ _ _ _
CTOHMOCTh . _

' 3HAYEHHUT CTOMMOCTU NPHRBECIACHEL B

COOpYKEHHH

% oT obiuei cTOMMOCTH OUHCTHBIX

BeposTHOCTb 11peRbILIEHHS PACUCTHOI O PACX0a CAENVET BLIOUpaTh Ha
OCHOBC [ MIPOJIOI MUCCKOIO W IKOHOMHHCCKOrO aHa)N3a HA OrAAICHHYK)
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nepctieKTHBY CTOMMOCTb COOPYKCHHA. KOTOPBIE PACCHUTLIRAKDT HA PACXOAb!
PasHbIX THBHEH. CONOCIABIRIOT € COQTBETCTEYIOWHUMY BO3MOWKHBIMH
yObITKaMH, MPHBEAECHHEIMH K O0LIEH BPEMEHHOM! OCHOBE, HANPHUMED, B BU,1€
rolo8bix 3aTpaT. KaxcioMy pacueTHOMY pacXoady COOTBETCTBYET BEPOATHOCTD
TnpeBbiLicHUA R i080H roa. BeposTHOCTH NpeBbILUEHHA KAXAOr0 pacxoaa
YMHOKAHOTCS Ha YOLITKY OT 3TUX JnBHEH. OHHM MOTYT BKITIOYATL CTOMMOCTS
PCMOHTA NOC.Ie 3ATONNEHHMA, HaHeceHHbIH ylepld H yObITKH OT HapywIeHUs
TPAHCHOPTHOTO cOOBMEHUS. PewaTb BONPOC O COOTHOWEHHY MEXLY
CTOWMOCTBIO MPOEKTA H YIUEPOOM oT CHIIbHLIX AiMBHEH JOIKHBI He MTPOCKTU-
POBHIMKH, 2 OTBETCTBEHHbIE OpraHbl BIACTH H CTpaxopsle obuiectsa. Heobxo-
AUMO HHOOpMHpOBaTh HaceneHue (HaNOronnaTeNbLUIMKOB) YIPOXKaEMbIX
paHoHOB O HAZEKHOCTH BO3BOAMMbIX COOPYKEHHH, YPOBHSAX 3aTONIEHHA U
YCIOBHAX CTPAXOBAHNAL,

Hudopmauus o JOMOMHUTCABHLIX WK NPEAENbHBIX 3aTpaTax Moj1e3Ha,
KOraa MPoeKTUPOBLIMK HAK NOAPAAMMK LO/KHBI YYECTh NEPEpacxon no
cTpaxosbiM Beinnaram. Hanpumep, Ans NpHHATHS peLIel s O CTPOUTEILCTRE
CREAYET 31aTh CTOMMOCTh COOPYKEHMH, BO3VOKHBIC YOBITKH W Kakas 4acCThb
yORITKOB NMOKPHIBAETCA MyTeM cTpaxopaHMsa. ObocHOBalHe KPHTEPUEB
pacueTa ceTH W COOPYXEHHH ROMKHO CTaTh BOXHONA 3afaded wcciedo-
BaTeLCKAX H MPOEKTHO-KOHCTPYKTOPCKUX paspabotok. B xope uccaeno-
BaHUH HeoBX0AMMO MPOBECTH TOMHYIO OLEHKY IKOJOrHUeckoro yusep6a,
HaHocuvoro cbpocaMu CTOUHLIX BoJ 4epes nuBHecnycku. [ToxHad aHxsu-
Jdauus c6pocoB B NEPHOI BeINAJEHUA CHILHBIX AOKACH W CHETOTAAHMS
MPaKTHYECKH HEBO3MOXHA, MO3ITOMY BAKHO OfPEAEIUTH NONYCTHMbIC
npeaensl uX Bo3aeHcTBUR HA roponckue BogoToku. [loBblieHHe kauecTBa
yBOpKU rOPOACKHUX TEPPUTOPUH ¥ CHUNEHHE 3arpIIHEHHOCTH aTMocdeps
MOTYT CYILECTBEHHO YMEHbIITL YPOBCHD BPEIIHOTO BO3AcHCTBUS cOpocos.
JTHM WHKEHEPHBIM U CaHUTAPHO-NPOPHIAKTHYECKHM MEPOMPUSTHAM
A0KHO ObiTh YIENEHO NEPBOCTENCHHOE BHUMAHHE.

H3-3a2 wepoctatka duHaHCcHpOBaHHUS IKOJOTHYECKUX NpPOrpaMM
OCHOBHOE BHUMAHHE AO;DKHO ObITh YACTEHO MEPONPHATHAM MO NEPEXBATY
OCHOBHOH Macchl 3arpsi3HeHUi, YTo MpenonpelesiseT CTPOUTENLCTRG BOAO-
OUHCTHBIX cHcTeM OofbWoH npolyckHol cnoceBHOCTH MpU OTHOCHTEABHO
Herayboko# ouncTie BoAbl, Mexily TeM Habalo4aeTcs apyras TeHACHUUA:
nosblwetine TpeboBaHuM k outicTKe BOlb, BCICACTBYE YErO CTPOUTENBCTBO
YIPOUEeHHbIX OYHCTHBIX coopyxeHuil dakTruuecky ocTanosieno llepexor
K NMOYTanHOMY BBOLAY 3ICMEHTOR QYUCTROW cTanuuy (OTCTaHBaHMC BQ1hI,
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OTCTauBaHMeE C KOATYASLUHEH, OTCTanBaHue ¢ O¢3peareHTHLIM ¢ PeareHTHBIM
bu.ITpoBaHKEM, A 3aTeM - COPOLUHOHHOK OYMCTKON) NO3BOAUT OXBATUTH
foabluee YHCNO BLINTYCKOR, HEXKE. 14 BOIBE/IEHHE €AMHHUHBIX KOMILIEKCOB 10
rnybokoH OUMCTKE NOBEPXHOCTHOrO cToKA. J1Na privepa MOXHO NpUBECTH
C:lyuaw, KOT/a B OAMH U TOT Xe BoaoeM cbpachiBaroTes rnyGoKo OUHILIEHHBIC
W COBCEM He OUNILIEHHLIE CTOKM, B Pe3y1hTate Yero o0ecieHIBAIOTCA 3aTPaThi
Ha OYMCTKY BoABL. TakuM oGpasoM, TpeTbelt BaxKHOM 3anaveil cTaHOBMTCS
oBocHoBaHWe TpeGosanuil Kk kauecTBy COPOCHOH OUHIIEHHON BOABI B YBA3Ke
C KOMIIEKCOM MEPOTIPUATUH IKONOTMUECKOTO XapaKTepa

B xoae ananusa npoGleMbl yAaneHHs H OMHUCTKH BOABI HeoOXoAMMO
obpariTh BHUMaHHWE Ha ydaNeHHe TBEPIblX OCAIKOB B pe3ynbTaTe CHETO-
TagHus. 3anackl COGCTREHHONC TENa CTOYHLIX BOA NUOO MpPHBIEUEHHBIX
MCTOYHHMKOB HU3KOMOTEHUHATEHOIO TETJIA MOTYT TIOMOUb JIMKBAAHPOBATL
CKAALWPOBAHME CHETa B LEHTPANbHOM YACTH rOpoAa NPH OTHOCHTENBHO
HeOONbUIOM pajHuyce €ro TPaHCIOPTHPOBKH, PallHOHANBHO 3arpy3uTh
OYHCTHBlE CTAHUVMY B 3UMHEE BpEMs, YMEHLIUINTH TEMI0BOE 3arpa3neHve
BOAOCTOKOB

3aKoHOAATENLCTRBO B OG1ACTH 3alMTHl BOAHBIX 00BEKTOB AONKHO
CTPOUTBLCA HAa KOMIPOMUCCE MEXAY KEIAHHAMHA U 3KOHOMWUECKHUMH
Bo3MOkHocTamu. [lpobnema oxpatbl NOBEPXHOCTHBIX BOj] AOTDKHA PELLATHCS
nosranHo. Ha nepeoM srane 06bEKTOM CTaHAAPTU3ALKU ACIKHB OblTh
HEMOCPEACTBCHHO BOAHbIE HCTOYHUKH, HA BTOPOM — CTOWHBIE BOIALI, Ha
TPETbEM — OYUCTHBIE COOPYIKEHHA, Ha HCTBEPTOM — NPHOPUTETHBIE 3arpA-
supTend. Ha natoMm cnenyer nepefiTH OT LEHTPAnM30BAHHBIX AIMHHUCTPA-
THBHO-33KOHOAATENBHLIX MEp K cHCTeMe, Npy KoTopolt Myorde GyHKLUH
UEHTpATbHBIX NPUPONOOXPAHHEIX BEAOMCTB OyayT mepenaHbi MECTHBIM
BRACTAM

Bo MHOT UX cTpaHax AMepuKHW U EBponbl ycTaHOBREHBI CTAHAAPTH! KaK
;N8 NPHUPOAHDBIX BOA PA3NHUUHLIX KI4CCOB, TaK U JUIA CTOYHBIX BOA, HO HUTIE
HET OAMHAKOBLIX HOPMATHBOB A1 NIPHPOIHBIX K CTOYHBIX BOA B pasBHTBIX
CTpaHaX HOPMATHBLI MO BIBLLICHHBIM BewecTBam i BITK, B oHMILEHHDBIX
CTOYHBIX BOAAX COOTBETCTBYIOT TpeGoBaHmusIM DHONOrHUYECKON OUHCTKU
(taby 93)

Onpenencuue Tpebyevoll CTENECHM OYUCTKH CJICAYET YBA3bIBATL €
TEXHKHYECKYMH Y HKOHOMHYECKHMH BOIMOXHOCTAMH, & TAKKE C CAHWTAPHO-
ruriuernyeckum dddekTo, 110ay4aeMblv B pesyIsTaTe HHBCCTHUNA 3aech
HEMaN0BaXHKV (DAKTOpOM ABIACTCA pacxoa aekTporvepruu. Tak,
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CHHE BIK, ¢ 300 a0 15 wr/n (95 %) tpebyer & 1,5 pasa Doasute

. x( .
CHH po,,aepl nu, yem cHrxerne bIK, ¢ 300 a0 40 vir/a (87 %)

AICKT

‘ Tubauya 9 3
CTanaapTht Ha c6pPoc ropoacKux CYONHLIX BOA
0 BigewmeHNLIM BemecTsam H BITK B pazunix etpanax

[TepMa- | Bembrus | ®pad- | Beaw- | Ulsed- | CLIA
ﬂoxasafeﬂb Huf il H] : !;06[3". uapus
| _Tanus
B apeneHibic
— 20 100 - 30 20 30
M/ _!
e wr/a 25 15-50 20- 40 ) 20 20 20

3 d)d)eKTHBHOCTb KaNWTAIOBNOKEHHIT B CTPOHTENBCTBG COOPYMERNH
ua OPALOK HUKE, YEM B CTPOMTENLCTRO COOPYXeHui nonHol

AoounucTkA %
KOt OMHCTKH.

Huoa0rniee

9.2. CxeMbl OYHCTKH IOBEPXHOCTHOrO CTOKA

(yupcTKa 1BEPXHOCTHORO CTOKA C FOPONCKHX CeNMTEOHbIX TeppuTOpHil
— poU3BOAHTECS KaK CAMOCTOSTEIbHO, TaK ¥ COBMECTHO C OMHCTKOM
roponckix CTOHHEX Boz. B IIEPBOM Ciy4ae Ha YCTHEBbIX YNACTKaX ITaBHBIX
Ko:IeKTopo? APEMEHSIOT JIOKAIMBHLIC W UEHTPANKIOBARHBIC OUHCTHLIEC
coopykerhh pasMentacMbic 3a fpeieniamu roipomkoﬁ 3aCTPOWKY HIXeE No
eUenio oCHOBHOTO BOJOTOKA. BTOpo¥ ciywall IpHMEHSAETCS NPH MOBbILSEH-
HBIX TpeﬁoBa"”"x K CTENEHH YIANEHHS 3aFPAIKSIOILIIX BILECTS, & TAIOKE 8
cucTeME 0AyPA3ACTBLHON KAHRTH3ALHH BLiGop cxeMbl OTHERCHHS H OYACTIH
ﬂOBEpXHOCTHOﬂ) cTOKa AOSMKeH ObITs 0G0CHOBAH TEXHUKO-2KOHOMUHMECKHM
cpasieHieM gapuanros Cormacho pacueram HHU KBOB u JIHHUM AKX
nonypasnenbuaﬂ CHUCTEME KAHANH3AKUK ulenecooﬁpama (N0 NMPUBEICHABIM
3avparam) 1PH HHTEHCUBHOCTH 0XAA q,,'< 100 n/c ra (7abn. 9 4) Crenens
e 10BEPRHOCTHBIX BO/1 COBMECTHO ¢ [OPOLCKUMY CTOMHKIMH BOAAMH
(pu [oaypadicoHoH cucTeme KaHaiu3altui) QUCHb BLICOKA ¥ HAa BLIXOAE

ait BH0101 HHECKOH OMUCTKY COEPKRHHE BIBCILICHHBIX REICCTD

3 coopyweH .
oprannquK”x coeaunenui, abipakenutnx BITK He NpeRklluaet

15-20 wr/.

so-u?
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ladnya 9 4

OTHocuTe 1bHbIe 3HAYEHHA NPHBEJEHHBLIX 3aTPAT NPU pa3deibHoOl
cHCcTeMe KaHANN3aUMu (MO OTHOLIEHMIO K NOIYPANeILHOIM)

Tun I I HrrencuHocTS Zoxps ]
ro- i CHCTeMa KAHATH3ANHH 40 50 20 120
poaa
A PaspermHas ¢ HeRTPATH30BaH- 108,8 | 1082 | 1019 98.1
HbIMH OTHCT HbIMH COOPY2KeE- 103,9 | 109,5 100,5 -
HHEAMH
B To e 1064 | 103.1 103 99.6
103,2 | 1056 1024 -
Pazpermnas ¢ nokamuupimu oux-! 1157 | 1113 | 1144 ; 1119
CTHBIMH COOPY:KEeHHIMH 111,7 111,6 114,4 -
B To xe ¢ ueHrpanmsopaHHnMM [ 103.7 105 101.9 98.8
OUHCT HLIMH COOPYIKERHAMH 104 103 97,8 95,7

Mpumenanus: 1. B uncnrene p, = 0,01, B 3namenarene p =0,05 2 A,b,B—
ropona ¢ HaceneBkeM 73, 140 u 350 ThiC. YenoBeK COOTBETCTBEHHO.

B CLIA B HacTosiiee Bpema cudTaeTcs Haubonee uenecoobpazHbIM
CTPOUTENBCTBO PasenbHOH CHCTEMBI KaHaju3aUMK. D10 obbAcHAeTCH
CTeNeHbio BAKAHUA cOpackiBAEMBIX CTOKOB HA JKOJOMHYECKOE COCTOSHHE
BopoeMa. [lpoBejeHHbie aMEPHKAHCKNMY CHEUNANUCTAMH PACHETHI
MOKa3uiBAIOT, YTO ApH JiMBHE Gonee 70% X037iCTBEHHO-OBITOBbIX CTOYHBIX
Boz cOpachisaeTcs U3 ofiecnIaBHON kaHanu3auuy B Bojoem €3 OUHCTKY.
B Cau-Ppanumcko, A1 KOTOPOTS XapaKTEPHbI 1POACIKUTEIBHbIE IEPHOLI
CYXOH ¥ HOXANWBON NoroAvl, Mepsble MOPUUH AOKICH MPHHOCAT Ha
OUHCTHbIE COOPYXEHHS Takoe KONMYECTBO MEeXAHHYeCKux npumeced, npH
KOTOPOM peileTKH K NeckoNmoBKH 3acopsiorcd. Ilpu Bombluimx ruapasnu-
YECKHX Harpys3kax (B mepuoa JoxaeH) HMeeT MECTO 3HAMMTENbHbIH BbIHOC
6HOMacChl N3 BTOPHYHBIX OTCTOMRHHKOB, & B PE3Y.IbTATE NMOBLILIEHHOTC COREP-
MAHHA MUHEPANTbHLIX HEPACTBOPERHbIX BELLECTB CHIDKaeTcA 3hdeKTHBHOCTD
cOpaxupanng ocanxa. TakuM oOpa3om, nmoeepxHocTHHIH CTOK NpH
ofLIecnnaBHOM KaHAU3ALHUH, C OHOM CTOPOHBI, YXy1uaeT paboTy OUMCTHBIX
COOpYXeHHIA, a ¢ APYI'oil - 3HAYUTENLHO 3arpA3HAET BofoeM 3a cyeT cbpoca
H3OBITOUHBIX HEOYHILEHHbIX CTOMHBIX BOA. B cean ¢ stum 8 CLLIA B nocnen-
Hee BpeMs Haya.TH CTPOUTH pa3eNlbHbIe CHCTCMbI KaHaNW3alMy 1aK, eciiv B
1900 1. u3 20 cambix KPYUHbIX NOPOOOB Pa3Ae.IbHAR CHCTEMA KaHAIU3allHK
Oblia Tonbko B ABYX roponax (baarumop u Heto-Op:iean), To 8 1970 1 nx
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Obino yxe aepatb, B Tom ynche Jloc-Aunaxkenec, XplocToH, janiac,
Baarumop, Can-Huero v ap.

Kax npaBi.10, NOBEPXHOCTHBIA CTOK ¢ TEPPUTOPHHA NPOMBILLIEHHbIX
NpeanpHATHH J0JKEH OTBOAMTBLCA CAMOCTOATEILHON CEeTbIO KaHa1M3aUHH
OaHaxo AONYCTHMO COBMECTHOE OTBEAEHHE NOBEPXHOCTHOTO CTOKA C
TPOU3BOACTBEHHBIMH CTOYHBIMH BOLAMH, CONEPKAINMY aHANOTHUHbBIE IO
BUAY H KOHUEHTpAUWUM npumecH sarpssxeHuii. PacopocTpaHeHHbIM
BapHaHTOM SBJIAETCA cOpPOC B NOXEBYIO KaHAIN3ALHIO NPOAYBOYHBIX BOA
0DOpOTHBIX CHCTEM BOAAHOIO OXaaxacHus. B 3roM ciydae MOXET NoBbI-
WIaThCA CONECORePKaHHe NOBEPXHOCTHOIG CTOKA, UTO OTPHUATENLHO BIUAET
Ha €T0 HUCTOIb30BAHME B CHCTEMAX TEXHHYECKOrO BOOCHAOKEHNA.

ITepexon Ha pa3sfe/sHbie M TO.YPa3REIbHbIE CHCTEMbl KaHATU3AUUM
XapakTepeH a4 Bcex crpan. B roponax Eeponbl, kak npaBuino, B uX cTapoil
YyacTH, coxpaHserca oduiecrnnaBHas CHCTEMa, a B HOBbIX palfiOHaX MpHHATA
pa3zieIbHAA KaHaH3alua.

[lpu paspaboTke CXeMb] OTBEJEHHA ¥ OUHCTKY NOBEPXHOCTHOFD CTOKA
¢ MPOMBILLTCHHbIX 1I0ILANR0K HEOBOXORUMO YHUTBIBATE HCTOMHHKM, XapaKTep
H CTeneHb 3arpsA3HEHHA TEPPUTOPUH U aTMocdepbl, pa3Mepsbl, KOH(PUIypauHio
u pexbed sogocboproro baccerHa, nainune cBoOOAHBIX ruIowaned A1s
CTPOHMTENbCTBE OYHCTHBIX COOpyXeHuil u Ap. Buibop cxembl oTBeIeHHs H
OUUCTKH NOBEPXHOCTHOIO CTOKA ACJIKEH OCYILECTRIATLCH HA OCHOBE OLEHKH
TeXHHYECKOH BO3MOKHOCTH H 3KOHOMHUeCKo# nerecoobpasHocTH crenylo-
LHUX MEPONpPHATHH"

* UCMONB30BAHKS HEOUHILIEHHOTO NOBEPXHOCTHOTO CTOKA B CHCTEMAax
TEXHHUYECKOTO BOAOCHAOKEeHH;

* ROKanM3aluy TeX yvacTKOB NMpPOM3BOACTBEHHLIX TeppUTOpHi, Ha
KOTOPbIX BO3MOMXHO NONAA3HUEe HA NOBEPXHOCTb CTIELIMPHUECKHX 3arpsis-~
HEHHUi, ¢ OTBOAOM CTOKA B IPOH3BOJCTBCHHYIO KaHAIU3ANMIO UAH NoCse UX
NpEnBapuTe1bHOH OMUCTKH — B A0XKIEBYIO CETh;

* pa3eNbHOro OTBEAECHHUA MOBEPXHOCTHOIO CTOKAa C BOROCOODHBIX
naowaneit, OTIMHAKLINXCS MO XapakTepy W CTENEHH 3arps3HeHus TeppH-
TOPHHU;

* CaMOCTOATENLHOH OYHCTKH MOBCPXHOCTHOIO CTOKA,;

* [0JaYk MOBEPXHOCTHOrO CTOKAa Ha O6LIE32BOICKHE OYUCTHBIE
COOpykKeHUn AN COBMECTHON ¢ NPOU3BOACTBEHHBIMHM CTOYHBIMM BOAAVIH
OMHUCTKH.

Haubo:see nepenekTHBHBIV CIEAYET CHHTATL BAPHAHT HCMONb3ORAHUS
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OHHMNEHHOI'D MOBCPXHOCTHOTO CTOKA B CHCTEMaX NPOUIBOACTBEHHOIO
BogocHabxerus. B stom ciyyae nenecoobpaszto nocie akkyMynaHpoBaHus
¥ OTCTAWBAHHA HATIPABIATH NUBCPXHOCTHLIA CTOK 408 AanbHeiwed ouncTku
H KOPPEKTHPOBKH WOHHOIO COCTaBa Ha COOPY)KEHHUS BOAONOATOTOBKM.

Ha kpynHbiX RpEANPHATUAX, BKIIOUAIOILHX IPOH3BOACTBA ¢ Pa3HO-
00pasHbI Vi TEXHOJIOTHAMH, [I0BEPXHOCTHBIH CTOK C TEPPUTOPHH OTUENbHBIX
TNIPOU3BOACTE MOMET 3HAYUTENLHO pasznuuaThesd. B Takux cnyuasx pauuo-
HaNbHO HANPaBAATb HOBEPXHOCTHBIA CTOK OTACIbHBIX BOZOCOOPHBLIX
MACWAAOK B MPOU3BO/ICTBEHHYHO KaHANN3ALUIO UM nepen cbpocoM B
JOMNIEBYIO KaHaNU3aluo NOABEPIaTh €ro NpenBapuTebHol ounctke Tak,
HA MaLIMHOCTPOUTENbHbIX NPEANPHATHAX Lie;1eco00pasHO NpeycvaTpuBaTh
NOKaibHbIe COOpY)KeHHs, HanpUMep HedTeNnoBYIIKY, AJ1s1 OYUCTKH NOBEPX-
HOCTHOTO CTOKa C Mioiiafok pasbopa MAlIMH, MX PEMOHTA W KCMBITAHHUS
Pa3IMYHbIX MEXAHU3MOB. TaKHe COOpY)XSHHA [103BONIFIOT YRASTE OCHOBHOE
KOJIMUECTBO 3arpA3HEHHH 13 JNIOKAIBHOIO AOTOKA MOBEPXHOCTHOIO CTOKA
MPOCTbIM K OTHOCHTENIHO NELIEBbIM METOAOM ¥ TEM caMbiM 0OnervuThb
paGoTy LleHTpanu3oBaHHbLIX CHKCTHLIX coopyxXeHHH. MHoraa nenecoobpazHo
yCTpauBaTh KOHTPOSbHhIE EMKOCTH IS c6opa NOBEPXHOCTHOTO CTOKA C
OT/AeNbHLIX YYaCTKOB W HAMpPABNATh €r0 B A0KIEBYIO HIIM IPOHIBOACTBEHHYIO
KaRaW3auHuio B 3aBUCHMOCTH OT KAYeCTBa.

Takue petieHHs NPUMEHSAIOTCA HA PEANPUATHAX XHMHUECKOH M
HedTeXHMUIECKOH NPOMBILLLIEHHOCTH, HA KOTOPBIX B NOBEPXHOCTHBIH CTOK
MOTYT NONajaTh TOKCHUHbIE NpHMecH. CxeMa oTBeICHHA 10JDKHA NpeayCMa-
TPHBATh, O BO3MOXHOCTH, CAMOTEYHYIO [TO1a4y NOBEPXHOCTHOTO CTOKA Ha
OMHCTHBIE COOPYXEHHS.

CxeMa QUUCTHBLIX cOODY)KeHHKI NpexIe BCEro 3aBHCHT OT Pacxoaa,
NOAABAEVOro HAa OYMCTKY, W TpebyemoH cTenenn ouucTku Jlns cHUXKEHHA
MPOU3BOAUTENLHOCTH OUYMCTHBLIX COOPYXEHHH CTOK, Kak NpaBuno, ycpen-
usitoT. CTeneHb OUMCTKH [IOBEPXHOCTHOIO CTOKA B 3aBUCHMOCTH OT IPUHSATOH
CXEMbl OTBE/IEHUS onpeicnseTcs TpeBOBaHMAMH K KauecTsy BOMbI, HCIONb-
3yeMoM B TEXHOJOTHUECKUX TPOUECCaX, HITH YCI0BUAMA CIIYCKa €70 B BOAKbIE
obhekTbl. KauecTBo BOilbl, HCNOAb3YEMOH HA NPOHU3BONCTBEHHLIE UEH,
YCTAHABIMRACTCS B KaX/10M KOHKPETHOM Ciyuae B 3aBUCHMOCTH OT Ha3Ha-
yenun BoAbl, TpeboBaHui TEXHONOMHYECKOTO IIpoUecca. NCMOIIb3YEMOro
Cbipbs., 0GOPYA0BAHUMA H TOTOBOTO HPOJYKTA IIPOH3BOLCTBA, & TAKKE CaHu-
TAPHO-I'HTHCHUYCCKUX YC.I0BHH.

[MpeaycvaTprsaeTcd, Kak MPARNAC, MeXaHuueckas H dHINKO-XuMutec-
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Kasi OYHCTKA MOBEPXHOCTHOMO CTOKA B 3aBUCHMOCTH OT XapaKTEPHCTHKH H
TpebyeMoii cTeneHH OUHCTKY MOTYT HCNOJIb30BATLCS: PELLETKH, TECKONOBKY,
OTCTOMHHbIE COOPYKEHHR Pa3IMUHBIX THITOB, aKKYMYIHpYIOULHE eMKOCTH,
PunbLTPOBANBHBIE COOPYXEHHA, QI0TATOPBI, COOPYKEHNA ANA peaTeHTHO! U
6uonornueckoil 0UucTKH, OUHCTHBIE COOPYXKEHHS MOrYT ObITh OTKPLITOTO
1 32KPBITOrQ THNOB.

Ha pitc. 9.1 1aHa TeXHONOTHYECKAN CXEMa OUUCTKH DOKAEBOr0 CTOKA C
TeppuTopuy Camapsl. OUHCTHBIE COOPYXKEHHA pacmoaralTces Ha 4
naowankax Jins TpaHCMOPTHPOBKK CTOMHLIX BOJ HA MUIOWAAKH OYHCTHBIX
COOpYXeHHH MnaHupyeTca RolCTpouTh 7 nepexaynBalOMMNX HACOCHBIX
CTaHiiuit ¥ 7 perynmupyrownx pesepayapoB. B 0CHOBY TEXHONOFHUECKHUX CXEM
NOJIOXEHB! COBPEMEHHbIE QHIUKO-XHMHYECKHE METOAS! OUHUCTKH CTOYHBIX
Bofl. B HMX yUHTBIBAETCA TaKXKE HENPEphIBHOE MOCTYNNEHNE HA COOPYKEHHR
COCpPeNOTOYEHHbIX PACXOIAOB CTOYHBIX BOA (IPEHAXHBIX BOA, TeloceTel,
TPYHTOBBIX BOA H YCJIOBHO-YHCTOTC [TpoMcTOKa). B Takux ciyuasx ouncTHsle
coopyxeHusa bynyr paboTarh KpyrIoCyTOUHO Ha NPOIYCK Pacxofa CTOYHBIX
BOA B “CyXoif” nepHoi, a B “MOKPHIR” ~ ¥ Ha pacXof OT BHIMAAEHUS aTMO-
ciepHbIX OCANKOR H TasHH4 CHera.

Hcnonk30saHne Ha OUMCTHBIX COOPYXEHMAX AOKAEBbIX BOI TEXHOMO-
THYECKUX METONOB, ITO3BOMIOLINX H3BJIEKATh CONHM TAXENBIX METaINoB H
yMeHbllaTh obinee conecomepxanue, CUHTaeTCA HeluenecoobpasHsIM U He
fipHMEHAETCS B MUPOBO# MpakTHke. J[Nd CHHXKeHUS 3arpA3HeHHA BOAHBIX
00BEKTOB CTOKAMM JOXKACBOM KAHANM3ALMU, Hapady CO CTPOHTEIbCTBOM
COBpeMEHHBIX OYUCTHBIX COOpYXeHHil, TpebyeTca:

* CTPORTENBCTBO COOPYHEHHH OYHCTKH CTOUHBIX BOJ Ha MPOMBILLICH-
HBIX NPESIMPHATUAX 1 TPOMIVIOLIAAKAX, B COCTABE AOKAEBOTO CTOKA KOTOPbIX
nMeroTes cnetnguyeckue sarpasHedus. Ocoboe BHMAHUE CNIEAYET YAENATh
BONPOCY MOAKMIOUEHUS K JOKIEBOH KaHanm3alln CHCTeM OTBEAEHHA
TIOBEpXHOCTHOTO CTOKA ¢ TEPPHTOPMH aBTO3AaNPABOUHLIX CTaHLUMH, aBTOCTO-
AHOK ¥ rapaxeii;

* OCYUIECTBAATh CBOEBPEMEHHYIO YOOPKY TEPPHTOPHH ropona.

ITpn caMocTOATENLHO! OYMCTKE MOBEPXHOCTHOIO CTOKA C FOPOACKUX
TEPPUTOPHI B COCTAB OYUCTHBIX COOPYXEHHH DEKOMEHAYeTCsS BKIIOMATH
PEIEeTKH, NEeCKOTOBKH W OTCTOMHUKH C MeXaHW3HMPOBaHHbIM yHaleHUEeM
ocaaka (FOpH3OHTanbHbie UNH paavansible) Ias obecnevenus Gonee
BbICOKO# CTENeHH OYMCTKH MOTYT {IPHMEHATHCA TOHKOC TOHHBIE OTCTONHUKH
TOPHEBOro THMA WAM PANHANBHLIC OTCTOMHUKH C BCTPOeHHOH xamepoii

(aokyAHK
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Puc. 9 1. Texnonornyeckas ¢Xema QUHCTKH AOKAEBOTO cToka ang r. Camapa:
| - pasgeanrensnan xamepa No 1, 2 — 3nanue pemerok; 3 — paseauTensHas kavepa Ne 2;
4 - pecKonoRKa, § — CMeCHTENk; 6 — OTCTORHKK, 7 — aKKYMYIMpYIOWHH peseppyap-
orcrolinuk; 8 — nacocHan craHund; 9 — NPHEMHSLIA pe3epByap OCBETIEHHON BOZbI,
10 - Gyskep Aaa necxa, 11 — ynrotHurens ocanka; 12 — npueMubtll pe3epByap cTOMHBIX
BOX M3 aKKYMYTHPYIOLIHX Pe3epayapos-0TCTOHBUKOB; 13 — pesepeyap PUIETPORAHHON
CTOYHON BOAB! I NPOMBLIBKY (UNETPOS. 14 — KaMEpa HACOCEB NMePEKaYKH TIABAIOLIAX
Bewects, 15 ~ sanopHuii epiHcTbIft dunsTp; 16 — yeranoska YP-06¢33apaKuBasms;
17 — dwswrp-npece; 18 — Gyuxep ann obe3pokenHoro ocaika, 19 — pasaenounsiif Gax;
20 - npremunii Gak noxrosapHoit Bonsl, 21 — 6ax obeapoxeHHBIX HedTenpoxyKTOB;
22 - mppounkion Tpybonposodes’ K2 - ropoackoll KoluteXTop Aok EeBOd KaHaA3aLKK;
K13 — aoxaesan sopa, NOCTYNAOLIAA Ba OHCTHsIE COOPYxeHmns; K14 — cbpoc noxnesolt
ponsl Ge3 ounctky B pogoeM, K15 — crounas soaa pewerok; K16 — crounas soaa, nocty-
NaowWas Mo J0KAEBOH CETH Ka OYUCTHRIE COOPYXEHNA B Cyxolt nepuon, K17 - crounan
30713, HANpaBAsSEMAan B aKKYMYTHpYIOLi pesepeyap-orcroiinng; K18 — croynan poda nocae
necxonosxy; K19 — crounas sosa nocne cvecHrerd. K20 — crovian 80aa noc:ie oTCTOH-
unka; K21 - nogava crousoil Bogst Ha HOOUNMCTRY dunsTposanney; K22 — guastposartas
soita, K23 — ounmenuan soaa; K24 — mopaua crouHoMN B04b! H3 aKKYMYHPYIOLLETD pesep-
Byapa HaxonuTe:a Ha ooumctky, K24 | - 10 ¢ npu onopoxktenyn, K25 — nopaua oun-
DIEHHO! BOab! Ha NpoMbiaky Guastpos, K26 — sarpasvennan npomsisras Bona;

K27 -- nogaua xoarynasta (¢rokyranta); K28 — noaava paboueti sxuaxocrs K ruapod-
nenaropy necka, K29 — neckonposos, K30 - so3ppar Boast ot ycradorky 06e3soknsanms
necka, K31 - snaxiuwidi ocaaok: K32 ~ Hanocaaounas sona, K33 — crywckHeti ocaaok;
K34 - duustrpar, K35 — obBoanicHibie iedrenpoaykrst. K36 ~ noarosapHas soaa,
K37 nedrenpoiyxril. K38 — apapuiinbiii nepeaus
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s cranunif 60.16WOHA IPOM3BOAKTEIBHOCIH ueTecoobpatio yeTpau-
Barb MpYibl-OTCIOHHHKH UK AKKYMYIHPYHOLUHC €MKOCTH, 000pYyAOBaliHbie
PEEeTKaMY | ClieLMANbHBIMH CEKLMAMU 115 YA ICHIS [1eCKa M 11LTABAIOILCro
Mycopa.

OrtcToitnbie COOPYMCHHA ZOMKHbI HMETb YCTPOHCTBA /UTH 324epiKaHus
U [1epUOAHYECKOr0 YAATEHHA BCILTLIBAIOLINX HedhTenpoayKToR U ocajka. [ins
yAaneHus HepTeNpOLYKTOB C MOBECPXHOCTH IIPH NEPEMEHHOM YPOBHE BOAbI
B KOHLE CEKIHH peKoMeHAyeTcs MpefycMaTphBaTh HedrecOOpHLIC TOTKH,
oDopynoBaHHble ILHTOBBIMHU 3aTBOPAMH C BEPXHHUM lI€pPEIUBOM, a MpH
TIOCTOAHHOM YPOBHE BOAbL B OTCTOHHBIX COOPYXKEHHSX — LUC.1€BbIE TOBOPOT-
Hble TpyBel niam apyrue HedTccheMHuble yeTpoiicTsa. Jlomknb! ObiTh
npeaycMOTpeHbl yeTpoicrBa Ana ¢6opa ¥ crona BCIBIBIUKX HedTe- d
MacIORpOAYKTOB. BenneiBiuye npoAyKTh! yaanstoTes Mo Mepe HakKolLIeHHA
B CNeUHanbHble pesepyapel Al 00e3BOXHUBAHUA M 3aTEM BBLIROIATCA HA
YTHRM3ALHIO.

Orcransanuem He ynaercs obecneyuTs HeoOXoUHMbIi d{bexT OHnCTKH.
bonee rnybokas cTeneHs» OYMCTKM BOABI AOCTHractcs (pMALTPOBAHHEM CE
yepes pasinuHbie 3arpy3kd U3 MPUPOTHBIX M CHHTETHYECKUX MaTepuanos.
B HacToslee BpeMs PHMEHAIOT MILTPB! M3 NECKa, KePaM3UTa, MCHOTIONH-
YPETaHa, NEHONONHCTHPO1A, CHITPOHA, APEBECHON CTPYKKH, BYAKAHUHECKUX
LLJIQKOB, arNONOpHTa, Topda, UEOIUTOB H Ap.

[Ipu 6iaronpusaTHLIX rHAPOrEONIOrHUECKHX YCIOBUSX W pacxonax ao
300 n/c ncnone3yloTcA OUMCTHBIE COOPYXEHHS 3aKkpbiToro THna. B coctar
KaXcA0i CeKIMM TaKHX COOPYXXeHHMH, a uX A0/kHO ObiTb HEe MeHce JIBYX,
BXOZAT pelLleTKa, MECKONOBKA, FTOPH3OHTAILHbIH OTCTORHKK ¢ OyHKepOM s
HaKOTLIEHNA OcajKa W cucTeMoil HedTevacsiocbopa 4 BCTPOEHHbBIE HIH
cBnoKHpoBaHHbIE C OTCTOMHNKOM kacceTHbie BUNBTPRL. DdekT ocBeT:1IeHUA
BOJb! IIPH CKOPOCTH (HIBTPOBAHAA 5—7 M/ uepe3 3arpy3ky M3 CHHTCTH-
YECKHX WM HCTKAHBIX MaTepHaiIoB KacceTHbIX QUIbTPOB BbicoToR 0,5 M
cocTagiineT 60-80 % B 3aBUCHMOCTH OT HCXOAHOH KOHLUICHTPAILHH.

Tlpn coBmecTHOH OUNCTKE MOBEPXHOCTHOIC CTOKa ¢ cenuTeOHOM
reppHTOPHH ropo/la W NOpOACKHX CTOYHBIX BOA B TEXHOIIOTHUECKYIO CXEMY
CTaHIIMHK a3paLrK J00ABIAOTCA PEry.IMDYIOILHE CMKOCTH, 4 B PAJIC Cl1ydaeB
NpUMEHAETCS KOHTaKTHO-cTabM IM3aUHOHHLIH MeTas (puc. 9 2)

CxeMa COBMECTHOW OHHCTKH 3aBUCHT OT criocoba mosayu CToHHbIX RO
Ha cTaHuMIo aspausu. |lpy nosaue ropoacKHX CTOYHBIX BOA W MOBEpX-
HOCTHOTO CTOKA N0 €/IMHOMY KOAJICKTOPY pame.m*re:lbuylo KaMepy
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yCTaHaBAXBAKOT MOCIE MECKONOBOK Bpems 11pebulBatns CMECH CTOMHBIX BOA
B NEPBHYHKIX OTCTOHHUKAX 20/DKHO GbiFb HE MeHee | u.

a

Puc 9 2 TMpHHLHNUANbHAS CX€VA COBMECTHOHN OYHCTKY NOBEPXHOCTHOIO
CTCKA ¥ FOPOACKHX CTOUHBIX BOL.

a — nofada CTOYHBIX BOJ NO OAHOMY KOLNEKTOpY; 6 — NOAa4a CTOUHBIX BOJL 1O
pasaenbHbIM KOLIEKTOpaM: 1 — peteTky; 2 - Necko/ioBKH, 3 — pa3aenu-
TenbHan Kamepa; 4 — NepBUYHLIE OTCTOMHHKY, 5 — a3POTCHKH; 6 — BTOPHYHbBIE
oTcTolKUKH; 7 ~ y3ena obe33apaxHBanys; 8§ — KOHTaKTHbI pe3epByap;

9 — vacocHas cTaBums; 10 — perynupyrownii pesepeyap;

[1C - nOBEPXHOCTHBIE CTOUHBIE BOALI

B kauectse perynupytoleli eMKOCTH NIPHMEHAIOTCSA FOPH3OHTANBHbIE
WM pavaibHble nepBYvHble oTCToR HUKH. O0bev peryanpyrollledl eMKOCTH
ORpPeNenfacTCs U3 yCIOBHA ONOPOKHEHHS €€ B TeHCHHE 24 4 ¢ MOMEHTa Haua.1a
Aokad. U3 perynupyiolicif eMKOCTH CTOYHAsS Boja [OC]E OTCTAHBAHHUA
foacTcs B A3POTEHKH B koaudecTae He 60.1ce 50% ot pacxojia, Ha KOTOpbIit
oHu paccuutaisl CyvmapHbifl pacxon oBpabarbiBacMoli B a3pOTEHKaX
cTouHON BOAK He JoJ%eH npesBbluaTh 1,5 pacxofia B CyXyw Horouy
KoHTaKTHO-CTabHIM3aUHMOHHBIA MCTOd [IPHMEHASTCS 1IPH HAIHMYUW HA
CraHIlMK 22paltiyi apobrbix cTabunnsatopos 119 06paboTky H3OLITOUHOIO
aKTURHOTO u1a. Bpevs konrtakra npu ouuctie cveck TCB n [TC npu a03e
¥1a B KOHTAKTHOM pe3cpRyape 3 1/1 10mkHO cocrapaath 30 MHH. a npu
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caMocTofATeNLHON OUHCTKEe noBepxHocTHOrO croka (TIC) u 203e uaa 4 r/n
aocTtarodro 15 mMuH. [lpu pacueTe coopyXeHHH UCXORAT W3 YCIIOBHS, 4TO
Bech cTabMNV3MPOBaHHLIH U3OLITOYHBIN aKTHUBHBIH KA CTaHUMKU adpaury
Kcnonb3yeTed | pa3 B TedeHHe 0ZHOTO A0KAA Pacxoll BO3dyxa B KOHTAKTHOM
pesepByape mpuHuMaetca 5 M° Ha 1 M* cTouHOIl BOABI.

Ecau oudcTHTh Bech 06BEM MOBEPXHOCTHOTO CTOKA 3a c4eT opcHpo-
BaHHOIt paboTh! 23POTEHKOB HIH KOHTaKTHO-CTAOK TH3AIIHOHHBIM METOAOM
HEBO3MOXHO, TO JOMNOAHUTENBHO NPEAYCMATPHBAETCS YCTPOACTBO HAKOMIH-
TENBHOrO pesepsyapa. M3 storo pesepsyapa B REPHOA CHHXXEHUSA MOCTYIE-
HuA obuiero pacxona Ha CTEZHUMIO a3paUuy CTOHYHBIC BOObI MOMNANAIOT B
aspoTeHK. CoOpYyKEHNS MO NEPBHYHOHA OUMCTKE MOBEPXHOCTHOIO CTOKA
HeOOXOoNMMbI ANA 3AIUUThI EMKOCTHLIX COOpYx)eHUH oT HedTH M Apyrux
MAaBaiOLHX MPHMECEH, KPYMHBIX TSOKENbIX MPEAMETOB, YILIOTHRIOWMXCA H
LEMEHTHPYIOINXCA MaTepuanoB M3sneueHHe yKa3aHHbIX Npumecei
NO3BOJHUT COXPAHHTL YACTOTY HOBEPXHOCTH EMKOCTHBIX COOPYKECHHH,
B3pHIBO- M noXapobe30oMacHOCTh, yAaneHKe BHIMAAAOILEro 0caaka cpea-
CTBaMH TMIOpOCMbIBA. B KauecTBe COOpYXeHUH nepBHYHON OUMHCTKH MOTYT
OeITh Mmecxonosxy MuBo HeTENOBYIIKM Ha KPaTKOCPOYHOE OTCTaMBaHHE
BOJIBL.

AKKYMYNHPOBaHHE M OCBETIICHHE NMOBEPXHOCTHOrO CTOKA LIENECO-
obpazHo coMewark., OCBETJIEHHE MOBLILIAETCA NPY BBEASHMH PEarcHTOB
nepen oTCTOHHUKaAMHU-aKKyMyNSTOpaMH. 3a CYTKH OTcTanBaHus ¢ 106aBKoii
pEarcHTOB KOHUEHTPALHA B3BEUICHHBIX BEINECTB yMEHbInaeTces Ao i5-
20 mr/n, BIIK Boarl cHuxaetcs fo 5-10 mr/n, konuentpaupns nedru — ao
0,3-0,5 Mr/n. Ecnu OBHOBPEMEHRO BBOAMTH pearcHT-Ae3HHPEKTaHT, TO
MOMHO COKPATHTb JI0 MMHHMYMa CaHHTapHbIE Pa3phIBbl BOKPYT cOOpYxeruil.
BeposaTHO, A8 OTHOCHTENbHO Hebonblux GaccefiHOB CTOKa clefyeT NpH-
MeHsTb Ge3peareHTHOe aKkyMYy/IHpPOBaHHe-OTCTauBaHUE JOHAEBBIX BOX
Bo3sgeaeHHe OTCTORHUKOB-aKKYMY/IRTOPOB NO3BOMAET MOCTABHTDL BONPOC O
MpHeMe CHEra ang TasHHA B 3UMHUI MEpHOJ, KOTAa HaiPy3Ka Ha CHCTEMY
pe3ko nagaer. B Takom ciydae nenecoofpasHO U3YyYHTb BO3IMOXKHOCTH
HCNONb30BaHUA HH3KOMOTEHIHATLHOTO Temaa cOpocHsix Bog TOLL u mpom-
npeanpudThii. KoMnaekc oulCcTkH A0XKAEBLIX BOA H YCTAHOBOK MO TasHHIO
cHéra peluaeT npobiemy 3arpy3ki COOpYXKEHHHM M nmepcoHana Kpyr:ibli
rox

[puMeHenue peareHTOB AJ1% OCBETJIEHKA CTOYHBIX BOJI CTABHT NEpea
uccnegobare1aMu 3agauy GhOpMHpPOBaHMA WX CBOHCTB. JKeiaaTeflbHO Ha
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OCHOBE M3BECTHBIX KOArynaHTOB — COEAHMHEHMHA XKelesa W amOMHHHA —~
co3nath CeMeHcTBO peareHToB, ofaanaomnX ceoitcTeamu copbuum
npumeceil, HOHHOro o6veHa, oDe33apaxKuBaHUA U ZETOKCHKaUMH BOABI.
OtaeabHble pa3paboTky B ITOM HaNpPABNEHUH NOKa3bIBAIOT BO3MOXKHOCTD
CHHTE3a MOHO- 00 NONMPEareHToB C 3alJaHHBIMKA CBOKHCTBAaMH, AeHCTBHE
KOTOpbIX OyAeT HanpaBieHo Ha ROCTHXEHUE ONROH NnbO HECKDIbKUX Lenel
B 3aBHCHMOCTH OT CBOHCTB CTOMHBIX BOA M YCJOBHIl BeAcHHS mpouecca
(temnepartyphl Boabl, pH # wWenouHoCTH cpelbl, coONecoAepkKanu4,
KOHLIEHTpaL UK npumeced ¥ T.0.).

CunTe3supoBaHHbIe MONHPEareHTs NOMOTYT YCTPaHUTL 3aTPYAHEHHA,
BOBHHMKAOIINE NPy U3MEHEHHH Ka4eCTBA NNOBEPXHOCTHLIX BOE B pasfiiUuHbIe
ce3oHbt rofa. PunsTpoBaHHE CTOYHBIX BOA HEOOXOAHMO HE TO/BKO B TEX
clyyasx, koraa Tpebyercs CHIDKEH e KOHLEHTPaliMK B3BEILICHHbIX BELIECTB.
B cocraee yacTHu B3BecH MO0 Ha MX MOBEPXHOCTH COAEPHKATCR MPHUMECH,
KO/IHYECTBO KOTOPHIX KECTKO JWMHTHPYETCS HE3ABHCHMO OT arperarHoro
COCTOSHUA U BK/1a CBA3M C APYTMMH 3arpa3HeHUAMAN: He(pTeNnPpoayKThI, COTH
TAKENBIX METAIOB, NECTHLHAR! ¥ APYTHE TOKCHYECKHE BeulecTra. Hanpu-
Mep, nocse QUILTPOBaHUA B BOJE OCTAKOTCA TONLKO pacTBOPEHHbIE HedTe-
MPORYKTE, KOANUECTBO KOTOPLIX Konebrercs B mpexenax 0,2-0,3 mr/n; ecnn
XKe Boia He (uabTpoBanach, konu4yecTBe Hedru Bospacraet ao 0,3-
0,5 mr/n. JIna ¢uisTpoBaHHA MOTYT MPUMEHSATLCA CaMble pasHOOGpasHele
3arpy3ouHbie matepuansl. [Ipu nx BbIGOpE clefyeT yMMTHIBATH YCIOBHS
OTCTauBaH¥s BOAB U CBOWCTBAa noBepxHocTH Matepuanos. [lpu Gespea-
NeHTHOM OTCTaKBaHHU 0GPa3YIOTCA VIEHKH HepTeNPOIYKTOB H GNOKY/bL U3
9IMYNLIHPOBAHHBIX HpHMecelf, KOTOPLIE 3aTeM NMPUIHAAIOT K MOBEPXHOCTH
ruapodobHbx b0 ruapodobusiposaHnbIx 3arpy3ok dhuasTpos. [Tpensapu-
TENbHAA KOArYIALHA BOAbL A0 OTCTaHBAHUA TIPUBOIKUT K BIUTIOYCHHIO B XJIOTIBA
06pasyIOIHXCH MM APOKCHAOB IMYNILIHPOBaHHOH HedTH U NPeOTBPALLEHHIO
ee HaNMNaHHA Ha NOBEPXHOCTH 3arpy3kH. lononHnTtensHbli addekT ouncTku
DOCTHraercs NMpu UCNONb30BaHNH 3arpy3ok, o6:;1aalmmnx copOUHOHHbIMH
W HOHOOBMEHHBIMH CBOMCTBAMH, HANIPHMEP, aNIOMOCHITHKATHOTO cOpbeHTa,
aKTHBH3NPOBAHHOIro BofaBKaMK pPa3NUYHBIX BelUlecTB, H3GHpaTeabHO anbo
KOJANEKTHBHO U3bIMAIOLINX BPEAHBIE IPUMECH U3 XuAKoCTH. [TpeumytiecTra
WCKYCCTBEHHBIX MaTepHaioB OCOGEHHO CUABHO NMPOSBIAIOTCA NpH H3BAeE-
YEHUH Kenela, Mapraia, GTopa U ApPYTUX KOMIOHEHTOB 3arpA3HEHHI B
ApeHaxHBIX M NOBEPXHOCTHHIX Boaax. CopBuua 3arpasHeHnit obbiuHo
obecneyrBaeT rayboKylo o4HCTKY BoAbl Bofbluoe 3HaueHue B 3TOM Caydae
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UMCCT XapaKkTep COCTOAHMA 3arpasHeHuit B Rode. Hanpumep, Tsxenble
METaIbl MOTyT HaXOAWTbCA B ROLE B BHIE KaTHOHOB, KOMIINEKCA
METaMTOOPraHHYecKuX CoeldHeHHit HeTpynHo 3aMeTUTb, YTO KalMOHBI
LeiecoofpasHO H3BJCKATL NpH [1OMOILKY MHHEPANbHbLIX HOHOOOMEHHbIX
3arpy3ok (LeoNMTOR H HCKYCCTBEHHBIX COpOEHTOB), B TO BpeMa Kak
MeTa1100praHn4eckie COCAUHEHUS OTHOCHTENILHO RETKO YAANAOTCSA MpH
NOMOLUM aKTHBHPOBAHHBIX yrheH B pa3snHuHbIX (opMax W arperarHom
cocTosHuHK. Pasymuo 66110 Gbi OLieHUTS BpEAHbIC CBOMCTBA lpKMeceit Mpy
COBMCCTHOM MX HPHCYTCTBHH B Boze Ha ypoBHe HJIK, 7.e. oneHHTh TOXCHU-
HOCTb BOJAbl Nocie copOUHOHHOH ACOYUCTKH NMpH paliH4HOM 3tdexTe
u3BieveHns Haubosee BpeHbIX NpHMeceit.

Ha puc. 9.3 n3obpaxeHa cxema OTBEASHHS U OUHCTKH JOXKIEBLIX BOJ
OTHOCHTENbHO Hebonbiioro ofbekta (Rnowanky acganbToOeTOHHOIO
3aBOAa).

c
7
OB
= r- -— u o
AT AL :
N \ \‘\\ ™~ — 4
1 2 3 Ve
B oC
Prc 9.3 CxeMa y3na O4HCTKH NOBEPXHOCTHOMO CTOKA Mano#
NPOU3BOAUTELHOCTH

| — kamepa y1apnvBanus HedTH; 2 — KaMepa JUTR HACOCA U PELUSTKH,

3 — OTCTOHHHK-aKKYMYNATOD: 4  HacOC I8 OCBETACHHOMA BOALL; 5 — GUILTPEI
MexaHH4eckHe H copOliMoHHbIe; 6 — Hacoc A OCARKA ¥ NepCMELIMBaHKS,;
7 — peareHTHOe x03a¥cTBO, CB - cTouHble Boawl; OB — ounuleHHas Boda;

P - pearent, OC  0cajoK

[TocTynneHne cTodnbiX BON caMoTevHoe. [10 X0y ARMMKEHHS CTOKH
NPOXOAAT HEMGTEYTOBHTEILHYIO Kavepy | ¢ FTHAPO3aTROpPOM, Kamepy 2 nas
NOrpy#Horo Hacoca (B kaMepe yCTaHOBNEHa pelleTKa KOp3MHOUHONO THITY)
W ToCcTYNAlT B oTcToHHUK-akkymyasaTop 3 Koarynanug soast ocyie-
CTBNAETCA B KOHTAKTHOM pexxMMe (pasoBasl MOJaya pearcTa, lepevieun-
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BAHHC BO/Ibl ¢ HACOCOM H $arcv oTcTauBanue) (JCBCTIEHHAs BOjIA [104aeTCA
Ha QUALTPBI C 3arpy3koi, [HO3ROLIAIWCH O4vLIaTh BOAY MCXAHHYCCKH H
w3Rnekarb HedTh copbLmMeil YCTaHOBKA MOKET IKCILIYAaTHPOBATLCA B PEKHME
focTynneHus 60:IbUIMX PACXOA0B BOAbl (IHBHEBBII CTOK) IIpK YposHe Z H
Ma;IbIX PacX0A0B (ApenaxKHhiii CTOK) nMpu yposHe Z, Bosmoxha Geipea-
reHTHas cxeMa OMHCTKY €200 KOHIEHTPHPOBAHHbIX CTOUHbBIX BOA.

Hacoc ucnoan3yercs 11a OUMCTKH CE€TM OT MECKa M OCajKa yepes
Oynkep, b0 A% nepexkaykd BOAbI NPH CPEIHHX PAacxoilax C HeNbl)
pauvoHanbHOro HCNoab30BaHus obbeMa oTcTolHHKa (ypoBeHb Z IpH
CPEAHHX pacxofax BOAb).

Ha puc. 94 noxasara cxema OTHOCHTETLHO O0JIbLIOH pOM30HbI (Boz1ee
50 ra) ¢ rnyboxo ynoxeHHOH ceTbio.

Puc. 9.4. CxeMa y3na OUHCTKHM NOBEPXHOCTHOIO cTOKA OONbLILOH U cpenHeit
MPOH3BOAHTENBHOCTH
1 -~ kamepa ynarnueanus HedTH; 2 — HACOCHaA CTaHMA; 3 — OTCTOHHAK-
AKKYMYNATOD; 4 — wacoc ANa Ocanka, 5 - GUIBTPh MexanKUYecKye u
copOuMoHHbIE; 6 — HAcoC A1 OCBETIICHHOI BOAbL; 7 ~ pearcHTHOC
x03n#cTBO, CB — cToumHble Boabl, OB ~ ounwicHHAs Boaa; P - peareHT;
OC — ocanox

CTounsle BOjIbl MOCTYNAKT B Kavepy | ;Lig y.1aB1HBanKa HCTH W n1ecka,
Janee B HACOCHYIO CTaHILHIO 2, 4 3aTeM B OTCTOHHUK-akKymyaaTop 3 Pearent-
noe {anbo GespearcHTHOE) OCBeTHCHAC K QUILTPOBAHHE BOUB OCYL(E-
CTBISETCA AHANOFHYHO.

Ha ocHOBE JaHHBIX :1a00paTOPHBIX W IIPOMBINLIEHHBLX UCCACORARKIT
CTISIACY pekoMeH;0BaKa 1IPHHUKIIMA.ILHAS CXeMa OUUCTKH (puc 9 5).
MO3BOJKKOLIAN OUHLLATH CTOKH A0 TPeOyeMbIX KOHIICHTPaUHH MPU HEXO/1HOH
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3arPA3HEHHOCTH, 6IM3K0H K MAKCUMAaNbHOM

rns

Puc. 9.5, CxeMa 04HCTKH AOKAEBLIX CTOKOB.
| — neckonorka; 2 — OTCTOMHHAK; 3 — QUILTPLI C NecuaHON 3arpy3koi;

4 — QHABTPEI ¢ KePaM3IUTOBOH 3arpy3koii; 5 — PUNBTPLI ¢ NeHONONHYPETAHOROH
3arpy3koi; 6 ~ GUABTPBl ¢ YIIIEPOACOASPAIIHM BONOKHOM; 7 — necyaHblii Gynkep;
8 — y3en ofe3BoxuBadng ocaaka; 9 — cOopHUK HedTernpomykros; 10 — pesepsyap
NpPOMBIBHBIX Box; 11 — pe3epsayap rpasHbIX NpOMbIBHLIX Box; [TC — noBREpXHOCTHRI
¢10K; B ~ BBTYCK ouneHHbIX Boa; [1B ~ Boaa Ha npoMbIBKY GHNLTPOB;

I'TIB — soga nocne npombiski gunsrpos; HI - oreoa Hedrenpoaykros

[Ipy HCXONHBIX KOHLUEHTPaUUAX 3arpA3HECHHH B AOXKAEBOM CTOKE,
GIM3KHX X CPEeAHHM 3HAUCHHAM, W3 COCTAaBa OYHCTHLIX COOPYXEHUH MOXeET
ObITh HCKNMIOUEHA CTYNEHB copbnun 5 TTpu Gonee HU3KAX 3HAYEHUAX HCXOA-
HON 3arpA3HEHHOCTH MOTYT HCK/IOYAThCA CTYNEHH 5 M 3 win 4 (B 3aBu-
CHMOCTH OT KOHKPETHbIX 3HAYeHUH 3arpaiuenuii). Kpome Toro, mpeana-
raeMas CxeMa OUHCTKH Mo3BOILET UCKMIOHATL CTYReHH rybokol 06paboTku
BOJIbI NPH CHHXKEHHH TPeOOBAHUH K KaUeCTBY OYMLLEHHBIX BO H KOMIIOHOBATh
€OCTAB OMKCTHBIX COOPYXEHUH U3 OTASNbHBIX MOMNY1eH.

Has 04UCTKH NOBEPXHOCTHBIX CTOUHLIX BOA € OPOACKOH TEPPUTOPUH
uHcTuTYTOM MocsodokananHWHWnpoexr, no pekoMengaunsm BHWU
BOJI'EQ, 6n11a npelnokera TEXHOI0IMYECKAd CXeMa, NPUBEACHHAS Ha
puc. 9.6
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Puc 9.6, TexHosoriueckas CXeMa OUMCTKH NOBEPXHOCTHBIX CTOKOB
1 — aKKYMYAMpYIOas eMKOCTh; 2 — HACOGHAA CTAHUNS; 3 — MEXAHMMECKUH
GuneTp; 4 — copSUMOHHBIE UAETP, 5 — eMKOCTE Ang ¢Oopa OYHLIEHHLIX BOL;
6 — Hacocel; 7 — nHedrepazaenutens; 8 — rpybonpoeon HedTENPOXYKTOR;
9 — Tpy6onpoBon rpA3HBIX MPOMEBIBHEX BoA, 10 — OTBOA OTACNEHHBIX
Hedrrenponykros; 11 — TpyBonpoBon MMCTOM BOAB! HA MPOMBIEKY (HITLTPOE;
12 — TpyGonpoBo BOBPATHLIX BORX

TexHonorys o4ucTKM npeanonaraer cbop eecero offbeMa BbINABLIETO
ROKIA B axKyMyaupyroulel eMxocTH, npeGblBanne B KoTOpo# obecneunpaet
ypaneHue B3BelleHHbIX BewtecTB 20 100 Mr/n n HedrenponykToB — 10
30 mr/n, a taxxe QpuALTpauMio vepes XBe ¥ Gosee cTyneHel MOPHCTHIX
MarepuanoB — ME30NOPHCTLIX HcKomaemblx yrneil {(MUHUY). Oana crynenb
MUYV obecneunsaet yaaneHue p3BeuleHHbIX Bellects Ao [TJK priboxosgii-
CTBEHHLIX BOROeMOB H Hedrenpoaykros — no 0,3-1,2 mr/n. Tpu Heobxo-
AUMOCTH Donee riyDokoH OMHCTKH HA MOCNeHeH cTyneHH pekoMeHayeTcs
MCIIONb30BaTh MaTepuanbl, obnajaoline BbiCokoi copbunorRHON cnocob-
HOCTBIO (B YacTHOCTH, Oepe3osbiii aKTHBHPOBaHHLIA yrofb — BAY). [Ipn
BBICOKMX HMCXOIHBIX KOHUEHTPALMAX He(TENPOLYKTOR BO3MONKHA NATACTY-
nexyaras GpuapTpauns yepes xepam3ut, MUY n BAY

OCHOBHBIMHU HejJOCTATKAMA NOCTEUAHNX ABYX CXeM SRJIfiOTCS BhICOKas
CTOHMOCTb COPOLHORHBIX MATEPHANOB M Ae(PHLIHTHOCTb YTOIbHBIX 3arpy30K,
4 TAKXE NMPaKTHYecKkasl HeBO3MOKHOCTL percHepaiidy TIOCNeRHUX B NPON3-
BOJCTBEHHBIX YCIOBHUSIX H, ClI€10BATENBHO, HCOOXOAUMOCTb NEPHOLNYECKOH
MX 3aMEHbBL.

Jns peryimpoBanng pacxosla MOBEPXHOCTHOMD CTOKa € CEANTeOHbIX
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TCPPHLOPHI ¢ TOYKM 3PERMSA 110C.1edYIOEH OYUCTKY uelecoolpa3Ho
NCNO.T5 30BATh AKKYMY. IMPYIOLLWE PE3CPBYAPSL, LIOIBOSAIOHIHE (;THOBPEMEHHO
YCPE;IHATh Pacxo;l CTOKA, KOHLCH IPALIMIO 3arpa3HeHHA 1 OuHLlark C10Ku OT
OCHOBHOM Macchl HepacTBopuMblX npuvieceil CTpouresibc1Bo aBio3anpa-
BOUHKIX CTaHIMil B CTPAHE, a TAKKEe YCHICHHE KOHIPO1M cO CTOPOHBI
9KO.10I'H4ECKHX OPI'aHOB BbI3BA.IW NOBHLILIEHHBIH CHIPOC HA KOMIIAKTHbIE
OhICTPOBO3ROAUMBIE {3—4  [IHA) OMMCTHBLIC COOPYXKEHMS TI0NHOH 3aBOACKOH
FOTOBHOCTH A1 OYUCTKY AOKAEBbIX CTOUHLIX BOA € TEPPHUTOPHH CTEHLMH,
coacpxaliuX HeTenpoayKTbl, H X038HCTBEHHO-OBITOBLIX CTOUHLIX BOA OT
caHyznos. Toproseiit noM “HuxenepHoe obopydoeaHue” paspaboran v
Opranu30Ba.1 IIPOM3BOACTBO YCTaHOBOK “CBHpb-1,5" A8 O4HCTKH 10XKAERAIX
CTOHMHbIX BOR ¢ TeppuTOopHu 0,12 ra ¢ pacueTHbIM pacxoMOM croka, OTBO-
A¥MOI0 B pe3epByap HacocHo# craHuuu, 1,5 J/c (nepyon oXHOKpaTHOrO
npesblilieHUst NHTEHCHBHOCTH OO /A% NpuHaT 0,33 ropa). Ha pnec.97,9.8
NpeAcTarieHbl YCTAHOBKZ M ee KOMMOHOBKA Ha TIolajgke

Croutbic BOAH, COAEPKALINE B3BellICHHLIE BEIICCTBA (B OCHOBHOM
MecyaHbleé M MMHHHCTbIE YACTHUBL, & Takke HedTeUPOAYKTH B KONHUYCCTBE
cooTBeTcTBeHHO 300-500 1 10-50 Mr/a), cobupatorcs B NOKAECTPHEMHOM
KOJIO/THe, 4 3aTeM NOCTYHAIOT B HACOCHYHD YCTaHOBKY. Ha pXoae B yCTaHOBKY
OHM NPOXONAT KOHTEHHep AJA 3alepiKaHHs KPYIHbIX BKAKYeHHH, Janee ¢
NOMOLIBI> NOTPYXHOrO HAacoca NepekaudsaloTcd B OIOK OMMCTKY, The
NoCTYnaioT B neckoynasausawunit OyHkep, 3arem — B OTCTOHHHUK { BHAYane
B 30HY IPEABaPHTEJILHONO OTCTAUBAHUA, 3aTeM — B TOHKOCO#HbLI On0k). B
llecKkoynaBnusaolleM OyHKCpe 3a cHeT TaHTeHUHalILHOI'D IMOoNBOLA BO/bI
BLIAENAOTCS KPYNHOAKHCNEPCHbIE dacTHUB! (cBbilue 0,2 Mm). B 30He
[1PE/1BAPHTENBLHOIO OTCTAKWBAHUSA 3aEPKUBAIOTCA: OCHOBHAS HACTh 1eCHaHbIX
yactuu KpynnocTelo 0,05-0,2 MM, ariomepupoBaHHbIE YaCTHUB MIMHbL U
MeJKHe OTOPOCHI, NOCTYNAIOLLHE B LIPHAMOK oTcToH KA, KpyllHbIe yacTHuUb!
3MYJILFHPOBaHHbIX HedTENPORAYKTOR BCIALIBAOT HA 1IOBEPXHOCTH BOAbL.
1ipeuBapHTCAbLHO OCBETACHHAS BoJa NOCTYNAET B TOHKOCAOHHLIA 610K
OTCTOHHMKA, NPOTCKas OT BEpXHel Bx0aHOH 30Hb! IO HHWKHEN BBITYCKHOH.
[Mpyn 3TOM B Kax/IOM ApYycCe YacTHLbI ¢ Macco#l Bonblile, YeMm macca Boabl,
BbIMA,JAIOT HA AHO fPyca, Jiel KHe YACTHIIbI ABHXKY FCA BRCPX RAO4bL “MOTO-
JOYHOM™ yacTy. TakesTble YaCTUUBI € NOJIOK LIONAAAIOT RO BTOPOH IPUAMOK
OTC10HHUKE, 4 JerKHe NPUCOSAHHSIOTCA K IIIEHKE Ha I[OBEPXHOCTH BOMAb!
Haauuue 30HbI NpeaBapuiIeasLHOrO 01CrauBalHHg CHUXACT WHTCHCHB-
HOCTBb 3apacTaHHA MCKIIOIOHHOTO NMPOCTPAHCTRA 30HDL TOHKOCIOHHOTO
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OTCTaWRAHUA. Ylpoulamoulas kcii.lyataunio. OceeT:ienHan Buo;1a CIHBACICR
B pn.1bTp Ocajlok U3 LIPHIVKOB 1IePHOANYECKY YN 15€ FCst ACCeHUBaLHOHHOM
MaLIMHOW. HePTCNPOYKTbI C MOREPXHOCTH BOAbl COOHPAIOTCA ITOBOPOTHOH
TPyOoii B €MKOCIb. K3 KOTOPOH 1I€PHOAHUYECKH HAIPABIAKITCS B KOTCIbHYIO
LLOCJIC ZONOJIHATEBLHOTO OT1e:1eHNs Bofbl OCal0K peKOMEeHAYeTCs BbIROHTL
Ha MI0BbIE MIOWAAKH DAU3PAcTONOKEHHBIX KAHAM3ALHOHHBIX OUHCTHBIX
COOpPYKCHHI.

Puc 9 7 Tennnan coopykeHuit
1 — noxnenpueMHHK, 2 — BacocRasd yc-

.=.=.—'-_EI__’//7‘:‘[ 3 1,.' TanoBka, 3 — 650K OYHCIKH CTOMHBIX

3o, 4 — qecTHUNA

Puc 9.8, VeTanoBKa 04HCTKH CTORHBIX
o’ 1 — poneon CTORHBIX BOA, 2 -
neckoyJiaBnupatomuil GyHkep, 3 - mo-
JyNoTpy:KeEas nmeperopoaka, 4 — 01-
cToitHas 30Ha; 5 — TOHXocHOHmBIH
Onok, 6 — NpHAMKM AN ocapka, 7 —
nopopoTHat tpy6a, 8 - emkocTe ANA
Hedirenponykros; 9 —soaocaus; 10 —
JusmTp ¢ nuaparomeit sarpyskod; 11 —
pemerka, 12 — me6enn, 13 — nmasato-
mas sarpyska; 14 — aApeHax fommioro
conpoTHReHnast; 15 - oTBOX OYHINEH-
HBIX CTOMHEIX BOA; 16 — ZipeH@K Maio-
r0 conporHeieuus; 17 — orsoA mpo-
MBIBHBIX BOZ, 18 ~ momtaskoebli yKa-

sarejlk YpoRHA, 19 - yremteHHas
KpblIKa, 20 — BeHTH IUHOMHLIA nat-
pyGok

DunbTpauns OCYLUECTBIACTCA B HANPABICHHH “CBEPXY BHKM3I 4epe3
MIABAIOILLYIO 3aTPY3KY W3 I'paHy:l NeHONOCINCTHPO:1a, 00/1a,1a101LEN0 BHICOKOM
3afepXKuBaKQilled ClocOGHOCTBIO K MENKOAUCHEPCHBIM TBEPALIM U KHAKUM
yacTHLav W xopoileit rpsscevkocTeio [lpurpyska nnasatoulero Guiibrpy-
IOIETO €104 OcyllecTRAALTC LichHeM, PACNOIOKCHHBIM Ha METANTHYECKOH]
peimerke. DUAKTPYIOIas BoAa OTBOAWTCS YEPEs ApeHak 60bLOro conpo-
Tue.1cHn4. [To vepe 3a1 psi sHeHUs 3arpy3KM € COTIPOTUBIICHHE MOTOKY BOiLbI
pacTeT, 0 YpOBEHDL BOlbl Ha.l Heit noBbILAeTCH
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[Tocite A0CTUKEHUA NPEASSTBHOI O YPOBHSA {(ONPEATACTCS 110 HOTIABKY)
3arpy3Ky [POMbIBAIOT 3a:1N0BbIM lponyckom yepes Hee Bonbtuoro pacxoaa
BOilb! B HanpaeneHu¥ ¢unsrpauun. C 37olt uensio B paboTy RKIOYAIOT
JpeHax vMajoro CONPOTHBIEH U 32 CUCT OTKPbIBAHWA BEHTHNA Ha cOpoce 13
Aperaxa B KaHaIU32LHOHHYIO HACOCHYIO cTaHUMIO. FIpH poxone 6o:1biuoro
110TOKa BOAB! HEPE3 3arpy3Ky OHa PaclL#pAETCS, ¥ 3arpA3HEHNs, 3afepKal-
Hble B IPOMEKYTKAX MEK/TY TPAHY,1aMHM U Ha HX TIOBEPXHOCTH, BbIMbIBAIOTCS,
TlpoMbiBHas BOaa NOCTyNmaeT B NPMEMHBIA pe3epByap KaHain3auHOHHOH
HacOCHOW CTaHUMKH 1 nepexaunBaeTca Ha ouucTky. [Tocsie CHUKEHHA YDOBHA
BOAbI {KOHTPOIb MO TNOMIABKY) BEHTH.Ib 3AKPLIBAETCA, H BO30GHOBIACTCA
pexum dunstpaiud. ITpoMbIBKY HeNb3s OCYLLECTBAATh B NEPHON HHTEH-
CHBHOIO AOMISA

YcTaHOBKA BBINOAHAETCA M3 NUCTOBOH CTAIH TOIMIMHONA 5 MM, 3aLlu-
IEHHO} AHTHKOPPO3HOHHBIM NOKpsiTHEM. ToHKOCIOHHbIH On0OK H3roTaBAH-
BaetTcs M3 OUMHKOBaHHOH cTand. [feHomonuCTHpOALHAS 3aIpy3Ka COCTOUT
U3 BCIIEHEHHBIX rpaHyn nondctHpona. B tabn. 95 npuseneHs! pesynsTarhl
3¢ heKkTHBHOCTH OUUCTKH CTOUHBIX BOA 110 STanaM.

Tabauya 93
¢ deKTHBHOCTL OTHCTKH CTOMHBIX Bog Ha yeraHoBke “Ceupn-1,5"
Konnentpanms, Mr/in
Crogmas soza
Bipentennrre emectsa | Hedrenponyxib
IlocTynatomas 300-500 10-50
Ioesnte orcranpanus 120-200 4-10
ITocne TORKOCIOKHOTO
OTCTAaHBAHHT 18-30 0,6-2
Mocae ¢unstpa 4-6 ~0,3

[To TexHonoruyeckoii cxeme, npuMeHeHHoO#M B yctanoske “CBupb-1,5”,
nocTpoeHa W 3Kcnayatupyetcd yctahoBka “Ceupb-10” npousBoau-
TenbHOCTBiO |0 n/c ¢ aHaROrMUHLIMK TIOKA2aTeNIMu MO 3bheKTUBHOCTH
OYHCTKHU CTOUYHBLIX BOA
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9.3. OcHOBbB! pacieTa OUHCTHBIX COOpYKeHmi
9.3.1. OTcroliHbie COOPYKeHHUS

BuifieleHHe W3 CTOYHbIX BOj OCEAAOIMX M BCNILIBAIOWIUX MEXaHH-
YeCKUX fipUMeceli B OCHOBHOM NPOU3BOIKTCH C MOMOLILIO OTCTanBaHug. Jiis
y;1aBAKBaH#s1 NRABAIOLLIETO MYCOPa B FOJJOBHOH YaCT# OUMCTHBIX COOPYsKeHHH
[peycMaTPHBAIOTCS pellleTKH ¢ nposopamu 5¢ Mum. [Tpr miomann sonoc6opa
Gonee 100 ra pexomMeHAyOTCS pelieTKH C MEXaHH3HPOBAHHOH OYMCTKOMH, a
npu rnoiaay Menee 100 ra Jonyckaercs HCNoOAbL30BaTh PELIETKH C PYYHOI
ouncTkoil. CKopoCTb ABHXEHMS CTOYHBLIX BOJ B IIPO30pax PelLIeTOK MpH
MaxCHMANbHOM PUTOKe ciieayeT npuHuMMarh paeHoit 0,8-1 m/c. Konnuectro
nnasatoliero Mycopa Ha 1000 ra ang aoXzeBelX U NOTHBOMOEYHbBIX BOM B
cpeaHeM coctamnger 0,2 M, a 138 Taaeix - 0,3 M2,

B noxzaesom ¢TOKe colepiaHue Necka ¢ THAPaBIRYECKOi KPyNHOCTHIO
Oonee 15 mM/c konebrercs ot 10 mo 15%, a B TanoM ctoke - go 20%. Jns
BBLACICHNA KPYMHBIX MeXaHUYeCKHX PHMeced K3 MOBEPXHOCTHOIO CTOKA
MpeRycMaTpPUBalOT NeCKONOBKH., UNCNO NECKoNoOBOK HIM MX OTRENEHUH
JOKHO ObITh He MeHee [BYX, IPUHEM BCE OHM AOMKHBI OblTh paGounmu.
Jing OUMCTKH MOBEPXHOCTHOTO CTOKA YCTPaMBAlOT TOPH3OHTANLHBIE HIIH
TAHreHUKaNbHbIE MeCKoNoBKY. JTHHA FrOPH3OHTANLHLIX NecKonoBox L (M),
onpezaenserca no dopmyne:

L=1000-k-H -vfw,, 9.1

roe k= 1,7- xo3dpdHunenT, yHHTHIBAIOLIHH HENORHOE HCTIONb30BAHUE 30HBL
oTcTauBayus; H - pacuetHas rnyGHHa riecKonoBkH, npHuumaercd ot 0,5 no
2,0 M;v=0,3 m/c— ckopocTb JBHKEHHS CTOYHBIX BOI TIPH MAKCUMAIbHOM
TIPHTOKE; W \— M’APABIMUYEcKas KPYIHOCTb YAaCTHLL, Ha CofepKanKe KOTOPBIX
paccuuTBIBAETCA Necko1oBka. OObIuHO NpuHUMaeTes w = 18,7 mm/c (ans
necxa guameTpom 8,2 mMm)

TTpooonKUTeNLHOCTh NPOTEKAKUA CTOUHLIX BOA B FOPH3OHTANbHOMH
NeckoNoBKe Jo1kHa btk He Menee 30 ¢.

flpu pacdeTe TaHI'eHUHANbHBIX NECKONOBOK WCXOAAT M3 YAENbHOH
FUAPABNMHECKOH Harpy3ky, paBkoi 110 w*/M? 4 Tp# MaKCAMASIBHOM NPUTOKE
CTOYHBIX BOA ¥ AMAMETPE ITECKOI0BKM He Gonee 6 M. Bnyck 8okl A0.1KeH
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ObITh NO Beel pacueTHOH ryOGuHe. paBHOH 1HOOBUHE HavieTpa
Koanyecreo 3aaepaHHOTO Hecka B cpeatiem cocTaBaster 15% ot maccsl
B3BellleHHhIX Bemwecrs Aas pacuyeTa neckosbix 6yHKepoB NpUHUMAKOT
BNAKHOCTb 11eCKa - 60-70%. oObeMHYKO Maccy ULIaMOBOH Nynbis - },2-
1,5 T/v}, 30abHOCTD 3aaepxanHoro necka — 80-90%, conepxaHue HedrTe-
npoiykTos B 00e3BOXKCHHOM fecke — he 6oace 3%,

Hna ynanesus OcHOBHOR wacchl B3BelIIEHHbIX BELIECTB H HEQTEnpo-
AYKTOB M3 MOBEPXHOCTHOIO CTOKA MPUMEHAIOTCS OTCTOHHDLIC COOPYKEHHH
PasNUYHBIX KOHCTPYKUMH: FOPH30OHTAIbHLIC W pagHaibHble OTCTOWHHUKH,
TOHKOCJIOAHBIE TO/I0YHbIE OTCTORHIKH, HedTe TOBYIUKY, NPyAbl, HAKOMUTE:TH,
TOHKOC1OHHBIE OM0KH 1A MHTEHCH(UKAUKK paboThl 11IPYAOB-OTCTOHHNKOR
u T..1 B npouioM inpoko HENoenb3oBa.1uch MPyAbl-0TCTOH HUKH, COOPYXKEHHS
3aKpbITOro THIA (MOA3EMHBIE) H CTAUHOHAPHbIE LUXTOBbIE 3arpaXKaeHHs B
aKBaTOpuK Bojoema IPPeKTUBHOCT OMHUCTKH B HUX OTHOCHTEILHO
HepeNWka KOHUEHTpAUHA B3BEIICHHBIX BELWIECTB B BOJIE, BHIXOAAWEH H3
MpyAOB-OTCTORHHKOB, kodebnetca ot 20 no 70 wmr/a, a copepxanne
HedTenpoaykToB— o1 3 2072 MI/A. DTH COOpYKEHHSA TPOMO3AKH, YRANEHHE
0Ca/1KOB W BCIIBIBIUUX HE(TENPOAYKTOB M3 HUX BHI3BIBAET Oousbliine
TpynHocTH. Tlpyabl-OTCTOHHHKN OOLIMHO YCTPaWBAIOT B €CTECTBENHBIX
NOHUMEHHAX MECTHOCTH, OBparax, Kapbepax, pyc.1ax NepecsiXalolmx pyyses
v T.2. [ToZ OTCTORHHKOM-HAKOTIUTE IEM TOHHMAETCS OYHCTHOE COOPYHKEHUE
C NepeMeHHLIM YPORHEM BOjbl, lpuuem obveM, Heobxoanmell ans
3aM0JTHEHHA COOPYKEHHS! OT MHHHUMAILHOIO YpOBHR 10 MAKCHMaNbHOrO,
paBeH aKkKymy:aupyeMomy oBheMY NOBCPXHOCTHOID CTOKA.

Hon oTcTofiHMKOM NOBKMAETCS OUHUCTHOE COOPYKEHHE ¢ MOCTONHHBIV
YPORHCM BOALL, HEe uMclollee SydepHoro obbeMa AN NpuemMa noXaeBbIX H
Tansix Bod. OTCTOHHUKH-HakoMuTEAH 0O0pYAOBaHBL YCTPOHCTBAMMU A4
y;aB/MBaHKS 11;1aBaIOLIEI0 Mycopa M HedTenpoaykToB M3 nakonurens yepes
B0/103a00pHOE YCTPOHCTBO 11OCTOAHHO OrbMpaeMblil pacXofl 110CcTYnaeT Ha
BTOPUYHBIC OTCTOHHHMKM W Aaice Ha GMALTPBL, LIAM W3 HAKONHTEICH ¥
OTCTOHHHKOB THPOBACBATOPOM HAMPABAAETCA HA MUIAMOBLIE TLIOWANKH
Mocae HakorieHR HA MIOHIANKAX JOCTATOYHOrO Ko.lMYecTBa llfaMa ero
BBIRO3AT B TeYEHHe TCILIOTO NepHOaa [01a BMecTo [inamMoBblx niiomanok
BO3MOXHbI: NPUMCHECHHE CTALHOHAPHOTO rpeitepHoro Kpana n GyHkepos
00¢3BOMHBAHYS HIIK XKe TTOI PY3Ka liciaMa HENOCPCACTBCHHO W3 OTCTOMRHUKOB
B ARTOTPAHCHOPT MPH OUCPCAHOM O1lOpOXKHEHHH cexunid. OTcrolHKK
DEKOMEHIYCTCS BBINOIHATL ABYXCeKIIMOHHBLIM |lepen HiM ycTpansaeTes
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pa3ae/ivTeThHAA Kamepa C BOOCAMBOM Ans ¢6poca pacxofa BObL.
[IPEBLILUAOIIEND MAKCHMANbH B pacueTHEIN obbeM cc.

ConepxaHnsc B3BCHIEHHLIX BCUICCTB B MOBCPXHOCTHOM CTOKE €
TCPPHTOPHH METALIYPrHYCCKUX MPOU3IBOACTB NOCNE OTCTAMBAHMA B 1{OKOE
0c3 peareHTHO# 00paGoTkM NpH cpeAHei HCXOAHOH KOHUEHTpaLUK B3BECH
B 3aBHCHMOCTH OT THAPAB:IHMHCCKOH KPYNHOCTH 1[PUBENEHO B Npun 18,

ConcpxaHuve B3BELIEHHbIX BEINECTB NPH OTCTAMBAHHH B NOKOE H
pearenTHoli 06paboTke MOXHO NprHKEVATDL 110 pUC 99

3
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: 5 285
2@ 2
0.0400' g
a % 2 §
8300 g <
o ]
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Bpems otcTauBaHns, MuH

Puc 99 3aBBCHMOCTL OCTATOYHOIO COAEPKAHNA B3BEIIEHHBIX BENECTB U
TWAPARNHUUECKOH KPYIIHOCTH OT BPEMEHM OTCTAHBARKA NPH peareHTHOH 0Opabotxe
NOBEPXHOCTHLIX CTOUHBIX BOA | — 3aBHCHMOCTL OCTATOYHON KOHUEHTpatMH
B3BELUEHHBIX BEIUECTR OT BPEMEHH OTCTAUBaHUs NpH o0paboTke roabt Al (SO ).,
o306 30 Mr/21; 2 - 3aBHCHMOCTB OCTATOYHOR KOHLCHTPALIMKM B3IBELUEHHBIX REILECTB
npu obpaborke Boaw Al (SO ), (20 mr/n) u [TAA (1 mr/n), 3 - 3aBucHMOCTE
rMIpaRIAYECKOH KPYMHOCTH (OxBaTbiBatolIEH CKOPOCTH) OT BpEMEHM OTCTAHBAHMS

HucTka npyaoB-oTcTORHHKOB NMPOMIBOAHTCA B CyXO€ BpeMA roga
Bynpao3epaMu WAM MHOroYepnakoBoi 3eMiiepofinoi mMauHOH, ocanok
IPY3HTCS B LWANAHLB W OTBO3HTCH K MECTY cBaitKH. Bhimasiunii B npynax
OCaloK MOXHO NCpeKavyuBaTh HACOCAVIM B pacnONOMEHHBIC noban30cTH
KaHa:.IM3aUMOHHbIE KOMJIECKTOPL 12 yianeHusa BCILTBIBHIMX NpuMecei
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ueecoobpasto NpHMEHAThL MaclioHedTecGoptble KapvaHbl, rak Kak oIlbIT
IKCNYyaTaUMH TIPYAOB-OTCTOHHUKOB NoKazal, 4To Lwelesbie TPYOhI 48 c6opa
HepTenpoAYKTOB HEIPDEKTHBHDL.

W3 ycnosua ceaMMeRTausoHHoro nonodus 3¢ohexT oceetTnenus Oyaet
onuHakoBbiM (3 =idem), ecin BbIACPKHBACTCH COOTHOLLEHHE

T2/TI =(H2/‘l[1)”' ¢.2)

rac T, ~ NPOACIHKHTENBHOCTE OCAKAEHHA NIPH BLICOTE OTCTARBAEMOTO IO
H; T,- 1o xe upn H,; n— okasaresb cTeneHH, 3aBHCAILNI OT arnoMepaunu
B3BECH B MpouUecce ocaKAeHNs, HameHseTcs oT 0.3 no 0,85,

Pacuer oTCTOHHHMKOB NMpOM3BOAST MO HAPABIHYECKOH KPYTHOCTH
YacTHL B3BECH, BblEICHHE KOTOPHIX ofecncinBaeT HeOGXOAUMBIIH HpdexT
ounctkn Jnuuy L (M) ropr3oHTa;IbHOr0 OTCTOHHMKA ONpPENE/flOT No

dopmyne
L=0/3,6-k-B-(w,—u,), (9.3)

rae Q — Npou3BOAMTENBHOCTh OAHOTO M3 OTCTOMHKHKA, M’/ k= 0,5- koad-
duuneHT HCNONBb30BaHKS 00bEMA; B — LUMpUHA CEKUNU OTCTOHHUKE, M, W —
THApaBANYECKas KPYIHOCTD 330€PKHBAEMBIX HACTHU, MM/C; u_~ TYpOyReHT-
Has COCTABNAIOLIAA, NPUHUMAETCA NPH CKOpocTu motoka 5, 10, 15 mm/c
coorsercTeenHo 0; 0,05 w 0,1 mM/c.

PacueTdas ruapaBivMyecKkasl KPYNHOCTb ONPEAENAETCs No KMHETHKE
OTCTAHBAHMA CTOYHOH BOABI B CTATHYCCKUX YCTOBUAX,

[oBepxHOCTHBIN ¢TOK npeacTasnset cobol upesssluaitio necTabunn-
HYIO MIONHANCIEPCHYIO CUCTEMY CO 3HAUNTENbHBIMU KoNeDaHWAMH cocTasa
¥ KOHUEHTpAUHH 3arpA3HeHu .

Ha puc. 9.10 apencrasnesibl pe3yasTaTsl 1a00paTopHbIX HCCe A0BAH Wi
KHMHETHKH OCaXEeHHS B3BEIICHHbBIX BELIECTB AOXKAEBOro CTOKA C FOPOACKOH
TeppuTOpHU XaphKoBa MpH BLICOTE 30Hbl OTCTauBaHus 03 v Mcxonwas
KOHLEHTpAllug B3BCLUEHHBbIX BeltecTs konebanacs ot 340 no 405¢ wmr/n
3HaunTe1bHOE COAEPKAHHC B IIOBEPXHOCTHOM CTOKE TOHKOAWCHEPCHBIX
npuveceil ofycnarnuBaeT ocTatouHoe coaepkaiue asecu 100300 vr/ne
3aBHCHMOCTH 01 MCXOAHOH KOHLUEHTpauuy npy oTcTansBalmu 1 3 cyr
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XapbKoBa

Ha ocHOBaHHMH AaHHBIX KMHETHKH OTCTaMBAHHA ACKAEBBIX M TalblX
Bon Xapbkosa Gbin paccunTan pdekT OCBETNEHUS B 3aBHCHMOCTH OT €ro
MPOAOTKATENLHOCTH IS BLICOTHI 30HBI OCKACHNS 2 M (Tab:1. 9.6).

Tabruya 9 6
IfupexT OCBETICHNA FOPOACKNX NMOBLPXHOCTHLIX CTOYHLIX BOZX
[ponosmkHTeNnLHOCTL OTCTaMBaHMA, 4 | 1 ' 2 3 6 | 12 | 24
Otpdexr oceeTnenus, %: !
, MHHMMaNbHbIR 15 . 30 ° 40 60 70 80
| cpemmmit 45 © 53 | 60 | 68 | 78 | 85
| MakcHManbHbIH 65 { 75 | 78 | 80 | 85 | 90

AHanorHYHbIC UCCNEIOBAHHA O OCBETNEHHUIO NOXUEBBIX CTOYHBIX BOS
€ ropoackux Tepputophit nposoauauck 8 CITOIACY. MexaHnueckoe
OTcTauBaHHE OCYHIECTBISNOCH B ABYX pexuMax: 6e3peareHTHOM 1 € NpHMe-
HEHMEM peareHToB. B KauecTBe pearcHTOB UCIIONL3OBANNCH KOATYNSAHTH 1
dokyasHTe. CornacHo nosy4eHHbIM pedylstatam (puc. 9.11) npu
DespearenTHOM OTCTaMBaHHW B TeY€HUE CyTOK 3((eKT OCBETIEHUS
coctaensel 64-92,5 % o e3sewlenHbIM BelliccTsam Copepxanne HedTe-
HPOLYKTOB NPU 3TOM CHuXaeTcs 10 31,6-98 %  Ojnako cneayeT oTMeTHTS,
YTO OCTATOMHOE CoAepkaHUE ITHX 3arpA3HEHuil B OCBETACHHOR BOE
LOCTATOYHO BEIMKO M COCTABIAET O BIBCLUSHHbIM BELIECTBAM B CPEfHEM
1178 mr/n, no nedrenpoayktam - okono 8 vr/i
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C UCNAbK) HH reucudmxauuu npomecca OCBETICHUA JLOMACBLIX BOL
HCCICA0BAN0CH UX O1CrauBaHHue B NPUCYTCTBAN KOAl YIIAHTOB H (l).,IOK_y.'lHH 10B
pasiIv4HbIX rMnoB. Buibop pcarcH108 ocyweciBIfICS C YHCTOM YCIOBHH
Canxr-lletepOypra, 11e naubonee JOCTYNHBIM KOAlY.AAH10M sBISC1CS
CEPHOKHCALIH amoMuHunil. B kauecTse rokynanTos U3 3THX xe coobpa-
xeHuil 6bl.n BpiGpaHkl noauakpuaamuil (ITAA. anvOHHbLIFH Gnoky:IaHT) H
BITK-402 (xaTHOHHKI (:IOKYIAHT)

800 +-
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OcTarodHoe coaepIanye. Mr/n

0

0 2 4 6 8 10 12 14 16 18 20 22 24
IIponopKHY eNbROCTL OTCTAMBRHNAS, Y

Puc. 9 11 Kudetuxa 0CaKIEHWA B3BEWEHHBIX BEWICCTR H YAAICHUA
sedTenponykTor w3 ropouckux goxaeebix Boa Cankr-IetepGypra.
| — OCTATOUHOE CONEPXAHME B3BEUICHHBIX BEILECTE, MP/,
2 — 10 ke HedTenponyKTOB, MI/N

PacueTiible AaHHbie O HEODXOAMMON NPOAOAHHUTENLHOCTY O1CTAUBAHH S
NOXACBOTO H TaNOro CTOKOB C TOPOACKON TEPPHTOPHH Npu paznu4Hol
riyOHHe MpoTounol 30HLI oTcTaMBaHUA H NS AOCTHMMKEHMS 3aTAHHOTO
3¢ibekTa ocBeTIeHHA TpUBeAeHbl B Tabi. 97.

CorzlacHo noutyueniisim 8 CankT-l letepOypre AaHHBIM, Npy go0aBiieHUH
pearcHToB JOCTATO4HAs CrelleHb OCBETNEHNS AOCTHIaErCsd 3a 2 4 OTCTanBa-
nua. [lpu 3170M Hanbonee uenecooOpa3HbiMKY ABIAKOTCA 10361 KOAI YASHTA
(ceptioxuciioro aintovuiug) — 20 mr/n n gnokynauta (T1IAA) -1 mr/a, npu
KOTOPbIX IDPEKT OUUCTKH 1O B3BEIUEHHBIM BEWECTBAM MpH JIBYXHACOBOM
OTCTAWBAHKUK COCT1aB.s B cpeaHev 98 % [pu no%e koarynaura 10 vi/n
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heKT oUUCTKH Bhi1 HECKONBLKO HIXE (TPHVEpPKO 95 %)

labmiya 9?
Ilpoao.kuTEALHOC L OTCTAUBAHHY 0KALBOI0 CTOKA (B HHUCANTEde)
H TA.1010 CTOKA (B 3HAMeEHaTe/1e)

Dbdert | TipoaC/DKHT €L HOCTE OT CIanBaHus (1) _-:
OCBET IeHHS, nipy 1y GHHe NPOTOYHOM 30HLL, M

% 2 25 | 3 ] 35 4

20 0.77 08 ' 08 | 036 0.88

_ 032 ' 034 035 | 036 _ 037

30 L27 ¢ L; | L7, L& | L&

| 05 054 | 056 0,58 0,59

40 1,64 172 179 1,84 189

079 | 0.3 0,85 0,88 0,91

" 230 T 240 248 | 25 | 283

1,17 1,23 1,27 131 | 135

60 3.03 3.16 3,26 3.37 348

1,59 1,67 1,72 1,78 1,83

0 435 | 481 | 30 | 35 | 526

23 2.4 2,48 2,57 ! 263

2 650 | 114 | 730 | 16l | 1

| 364 3,85 3,93 4,12 4,21

CpaBHMBRas 110Iy4EHHbIE Pe3yNbTaThl, MOKHO CRENATH BLIBOA O TOM,
YTO [IPUMEHEH e KOArynaHTa M QroKyJsiHTa 3HAYMTENbHO HHTCHCHpULUNPYCT
OYHCTKY CTOKa: NPH Ge3peareHTHOM OTCTANBaHHY KORIIEHTpaLMs HegTenpo-
JAYKTOB CHMxasach 8o 1.3-1,98 wmi1/a, B To BpeMs xaK B MPUCYTCTBHHM pearcH-
TOB B 3THX XC CTOKaX AOCTHrajoch CHiKcHue HedTenponykros ao 0,6-
0.9 mr/n. Conepiatiue B3RCILEHHLIX BEIIECTB CHUKANOCH [1pH Ge3peareHTHOM
oTctanBakHH o 8-360 MmI/a, a NpH UCMONL30BAHUM PEAreHTOB B ITHX XE
cTokax — 7040 vr/n HedTenpoayKTsl, KaK N3BECTHO, IIPUCYTCTBYIOT B CTOKAX
R BWJC 3MYNbI'MPOBaHHKhIX H pacTBOPCHHBIX npuMeceid. [Tonyuentble
pe3yabTaThi CBRACTEILCTBYIOT O TOM, YTO NpH OC3peareHTHOM OTCTAHBAHUH
YaCTHYHO H3BIEKAKOTCA IMYIbFHPOBalHble HedTENPOAYKThI, a 1ipH
pCareHTHOM — B CTOKAX OCTAKOTCH TOXILKO PacTROPEHHbIE He(TENPOAYKThI

HUcuob30Rane peal CHTOR 1S MHTCHCHAUKAIIAKM OCBCTIICHHA 3HAYH-
1¢bHO YBCTHUMBAET 06nheM 00PasyONIErOCcsH ocanka K YACTHUHO MEHAeT ero
cTpyk rypy Ko.muecrso ocauska, obpasyonierocs npu 6e3peal eriioM
OTC rauBaH Wi, coc 1apasel sepesiieM 24 % 0T 0GheMa 01CTanBaCVO! 0 CIoKA
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1pH 30akH0CTH 60-70 %, B TO BpeMs Kak o0hev OCAIKa PU pedl eHIHOM
OTCTaHBaHHUM cocTaBasfcT oko.l0 10 %. asonnRocTh Oocadka  He Go:iee 60 %
Xapakrepuble KpHBBIC KHHETHUKM OTCTAWBAHHA JOKACBBIX, TAIHIX H
nonuBoMoedHbix Boi, Moaydensnic BHHHW BOIMEO na npombliuieHHbIX
NPeaAPHATHAX 1IpH BLICOTC 30HbL OTcTauBaHKA 200 MM, NpeacTaBieHbl Ha

puc 9.12
1400 — -7
§ 1200 \ |
i ._
EE - L\
ML
B
AN
200 ]|
[~ 3
0

0 1 2 3 4 5 6 7 8

IIpoaon XRTENBHOCT: OTCTAHBAKHR, Y
Puc. 9.12 Kuneruka orctausaHus 1OBEpXHOCTHOIO CTOKa
NPOMBINEHHBIX MPEANPHATHH. | — A0KACBOH CTOK
HepTEXUMHYECKHX IIPEANPHATHH; 2 — TO %e MAIHHOCTPOUTENLHOID
3aBORA; 3 — TAIOrO CTOKA HCPTCXHMHYECKHX NpeANPHATHRA

Tak Kak NOBePXHOCTHBIA CTOK COAEPXHUT 3HAYHUTCIBHOE KOIMUECTBO
MEJIKOAMCNEPCHOM NPUMECH, NPH BbIACICHKHU HacTHIl C HapaBnxuecKof
KpynHocTblo Gonee 0,2 vMM/c 0CTaTOYHAA KOHUEHTPAUHS B3BEUICHHBIX
BewlecTs cocTasnseT 100-500 wmr/n. [ing qoctuxenna tpebyemoro adppexta
OCBCTNEHNA 3 PEKOMEHAYIOTCS CACOYIOUIHE 3HAUEHMS rUMAPaBINYECKOit
KPYIIHOCTH YacTHL B3BCCH % A48 BbICOTbI 30HbI OTC1aMBAHUSA 2 M:

J,% . 50 60 70 30 85 90 95
W, MM/, 062 032 012 0045 0027 0012 0,008

[TpoitopunoHa.IbHO 3hdexTy OCBETACHHA CHHNAETCA COAEpHKAHHE
opraHWueckux Beulecrs, soipaxeHnblx XITK 1Ipu npogoaxmrensHociv
oTcranBaHus 1-2 cyy 3QhEKT CHIKEHUS COAEPHAHHUA BIBELUEHHbIX REHIECTR
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1 nokazarens XK koae6aetca or 80 1090%, anokazare.sn BITK- or60 io
80 % QcraToyHOE COAepIKaHHE BIBEIUEHHBIX BEIIECTB B OTCTOAHHOM Boae
MoxeT focTurarte 50-100 mi/a, nedrenponyxros - 0.5-3. a oprannueckux
setlecTs B nepecuere Ha XK u BIK,, — coorsercraento 50-80 u 15-
20 mr/n

Hcnoab3osaiine MeToda OTCTAaHBaHMA B TOHKOM CI10e [03BONSET
3HAYUTENBHO METEHCH(PHUHUPOBaTh NMpPOLECC BbIAEICHHA MEXaHUYECKHX
npuMeceil N 06ECHEYNTL BEICOKYIO CTENEHb OCBETIEHHS B TOHKOCJIONRHBIX
OTCTOMHHUKAX, 3aHMMAIOUIMX Maible Nnowaay U oobevsl. Ho ansg storo
TpebyeTcs onpeaeneHHas NOAroOToBKa nocTynarouieli Boasl, 4ToOsl obecne-
YUTB CTAOKLHYIO paboTy NONOYHLIX OTCTORHNKOB 6€3 3acopeHus KPYNHLIMH
npuMecaMu. TOHKOCHOHKOE OTCTakBaAHKE LIMPOKO NPHUMeHAETCS NpH
JOOUKCTKE [IOBEPXHOCTHOrO cTOKA. J[ns 3TOH LieAH pa3nyuHble KOBCTPYKIHK
OYMCTHBIX COOpYKeHNH o0opyaAyloTCHd TOHKOCHOHHBIMH MOAY.TSAMH.
OnTumaibHbIE yron HakioHa NacTHH cocTasager 60-70 °, a paccToanue
Mexay HUMH — 50-10 mm. OcHoBHas Macca sarpa3HeHnH ocaxaaeTcs 3a
10-30 munH. DddexT 3amepwanus B3BECH B TOHKOCIOHHOM OTCTOHRMKE B
Tedenue 30 Mun pocturaer 85-90 %, B TO BpeMs kak B FOPM3OHTANLHOM
OTCTOHHHKe DyOuHOH 3 M Aake npu 5 u orcTauBaHus 3PHEKT OHKCTKY OT
B3RELLIEHHLIX BellecTs cocTapaseT 60-62 % (mpw oZHO#M ¥ TOH e HCXORHOM
KoHueHTpauuu). Flaomann Ans pasMellleHus TOHKOCHOHHOrO oTcToHHUKA
MOTYT ObiTh CHIDXEHBE B 6-10 pa3s, a kanKTanbHble 3aTpatsl — B2,5-3 pasano
CPaBHEHHIO ¢ 3aTpaTaMK Ha CYUIecTBYIOIUME coopyxeHHs. OCHOBHbIE
KOHCTPYKTUBHbIE pa3Mepsl 3THX OTCTOHHHKOB ONpe/iesioTcs no popMynam:

* [IOWANb CEYEHHA OTCTOHHHKA ®, M? w=0/36v,, (94)

o 06wWas HHpHHa OTCTOMHUKA B, M B=w/H_, (95)

e 00mas AnvHa otctoiiuuka L,M L=1+1 +1,. (96)
3aech - pacueTHbI# pacxod, M/4; v - cpennss ckopocTs pabouero

1oToka, MM/c; | — nnuHa npuemHo# xavepsl, [ = 1= 1,5u; [ - Anuka

TOHKOCIOHHBIX 3/ieMeHTOB, /| _=1,5-3 M; |, ~ Anuna BLIXONHOR YacTH OTCTOH-
Huka, [, = 0,5 —lv; H_ — BbIcOTa TOHKOCHOMHBIX Onokos, A= 1- 1,5w.
Cpeauss ckopocTs pabouero NoToxa B 3aBHCHMOCTH oT Tpebyemoi crenchu
OYHCTKH TMOBEPXHOCTHOIO CTOKA FOPOACKMX TEPPUTOPUH OT R3IBELIEHHBIX
BEUIECTB NPH NPUHATO MIIHHE TOHKOCIO0HMBIX 3N€MEHTOB NPUHHUMAETCS 110
Tabn 98

OnpeaeniB KOHCTPYKTUBHLIE Pa3Mepbl TOHKOCNTOHHOMO OTCTOHHMKA,
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uexoust U3 obecncyeHus HeOBXOAUMOM CTEMEHHU CUUCTKH N0 B3BCLUEHHbIM
BELLCCTBAM. [IPOROAST OBCPOUHBIA pacueT no MPPEeKTUBROCTH ONHCTKH
1IOBEPXHOCTHOI O ¢Toxa OT Hedrrenpoaykros HpH 31oM »PPeKTHBHOCTE
33/lepxaiud HedTCIIPOIYKTOB B 10HKOCAOHHOM OTCTOHHHKE B 3aBUCUMOCTH
OF /UTHHb! TOHKOCMOHHBIX JIEMCHTOB W CKOPOCTH ABHMKCHUS XUIKOCTH
nposepsercs no 1aén 99

Ko.1H4ecTBO OcasiKa ch {M/4), BblZeNAEMOro B OTCTOMHLIX COOpY-
ACHUAX, CliefyeT ONPENLIATh UCXOAA M3 KOHUCHTPAUHMY B3BCUICHHLIX
BeU(eCTB B nocTynaioniey croke: €, i 8 oTetofinom ctoke €

| QG-C) 0
"~ (100-8)p. -10° en

riie {) - pacxo;l CTOUHBIX BOA, M*/U, b — BIasKHOCTE 0canka,%, p,. ~ILIOTHOCTD
ocanka, r/'cm’

Tabsuya 98
Cicopocth pafodero HoToKa B 3aBHCHMOCTH oT YupexTa yaaenus
B3BEIEHHBIX BeWECTS AT J0KAEBOro CTOKA (B HHCIMTETE) U
TAI0TC CTOKA (B 3HAMEHATE1e)

i CropocTh TeweHHs (MM/C) NPH JUTHEE
Sddexr ocperaenns, Y% TOHKGCIIONHBIX 2JIEMEHT OB, M __‘
13 2 3
35 10/~ - - ]
60 6,1/~ 9/ -
65 4,2/~ 6/~ 8,5/~
70 2,9/— 4,3/~ 6,0/—
75 2,0/~ 3/~ 4,3/-
80 14/- pA 3/
85 0,9/8 1,2/10 1,8/~
90 0,543 0,65/6 18,6
b 95 ) 0,212 0,273 | _ 0,24

Hcxods vz ofhema 00pasyroulel ocs 0caika M BMECTHMOCTH 30HbI €10
HaKOMICHHS B OTCTOHHOM COOPYXEHUM ONPENENFECICH UHTEPBAT BPEMCHH
MCHCTY BBITPYSKAMM OCAAKA.

B3 3aBHCHMOCTH OT HPHHATOL O THIIA OTC FOHHOI 0 COOPYXCHUA ydaneHue
0CaLKa MTPELYCMaTPUBASTCS CAVMOTEKOM, NOJ | LAPOCTATUHCCKUM 1aR.IEHUEM,
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HacoCaMi, TM/pOYICBATOPAMU, KOBILIOBLIMU 2icBaropamu, rpeidepom.
Oynbjo3epaMu, IKCKABATOPAMU M APYrUMHU MALUHHAMH.
labruya 99
CropocYb pabodero noroka B 3aBucuvociy 01 »pexia oucTRN
NOBEPXHOCTHOTO CTOKA OT HeTENPOAYKTOB 417 A0KIEBOT0 C10KA
(B YHCINTEIE) M TAI0M0 €10K2a (B 3HAVIEHATETE)

CkopocTs 1e4eHna (MM/c)
Oddexr ounctxn, % | IPE JUIHHE TOHKOCJIOMHBIX NIEMEHTOR, M
1,5 2 3
60 44— 6,21 9,2/~
65 3,5/~ 45— 6.0~
70 2,3/~ 3.4/- 43 f
75 1,79,1 2.5/10,2 3.0~ :
80 1,045,5 1,8/7.1 2,019.9 i
85 0,8/4,0 1,0/5,5 1,268 |
90 0,5/2,6 0,8/3,9 0,65/5,3
95 0,2/1,0 0,212,5 0232

Tum oTcToHHBIX COOpYKeHUH CleayeT BLIOUPATH Ha OCHOBAHHU 1€XHHKO-
3KOHOMHUYECKHX PACHETOB C YHETOM [IPOH3IBOAMTENLHOCTH H CXCMBI OYHCTHBIX
coopyxeHHuil, O4epeAHOCTH CTPOUTC/IBCTBA, XapaKTEPUCTHKH FPYHTOB,
peiibeda NIOWAAKH, YPOBHA FPYHTOBLIX BOA, TpeOyeMo# cTenenn O4Huc Ky
u aAp. Orcrolinbie coopykeHHa MOFYT ObiTh XKeie300eTOHHLIMH HAH
3eMIAHBIVIH

KenesobeToHHblE OTCTOHHHUKH Hienecoobpa3Hbl NPH pacXodax CTOMHBIX
Bon 4o 500 n/c, a Taxxke npd HeDIArOUPHATHBIX TMAPOreo10rHUYeCKuX
ycnosusax. 1lpu pacxone no 300 n/c BOIMOXHO NpHMCHEHHE OTCTOHHHKOR
3aKpLITOTO THNA. Te€. NoA3EMHBIX Keae3obeTounbix coopyxenuit [lpu
GOoALLIKMX pacxofax IKOHOMHYCCKH lenecoolpa3Ho ycTpauears NpYihbi-
OTCTORHUKH.

93.2. OuUALTPOBAHHE

[lpn pasiacibioif ouMcTKe NOBEPXHOCTHOIO CTOKA JOMOIHUIE.ILHOC
CHHXKEHHE COoAep)aHUs npuMeceit MOXKET ObITh JOCTHIHYTO 32 Cue | (H.ILTpPO-
BaHuA, pealcHTHON oBpadoTki n duotaumn Jina JOOUKHCTKH CTOYHBLIX BON
OT B3BELICHHBIX BEUIECTIB H He(TENPOAYKIOR HX Yallie BCCro Guanipviol
O6n1as naoiais GUALTPOB ONPESIC/AETCA HEXOAR U3 CTOMHBIX BO.L, CKOPOC TH
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GUIBTPOREHNA M PEXUMa NPOMBIBKH TpalMLHOHHbIE NecHaHble QUALTPLI,
X0TS M ofhecneynBaioT yuaneHHEe OCHOBHOR MacChl 3arpa3HeHuil, HO B
YCNOBUSX NMEPUOIHUYECKOIO HHOCTYIMLIEHHS CTOYHbLIX BOA Ha OYMCTKY
RO3BHUKAIOT CIOMHOCTH MX pereHepaud M 3kcniyarauuu M3 ¢punsTpos ¢
npupoAHoH 3arpy3Koil iljif JOOYHCTKHM NMOBEPXHOCTHOTO CTOKAa YCMEWHO
MPUMEHSIOT KAPKACHO-3ackinHbic GHIbTPLl koHCTPYKUMH BHUW BOJITEO
(puc. 9.13), xoTopeie NpeACTaBIAOT cobol ABYXCaOHHbIH GHIBTD C
HUCXOAALIMM OTOKOM BOABL. N5 3arpy3KH kapkaca HCMoAb3yeTCA KPYNHbIi
rpaedii uav webens KpynHocThio 40-60 MM, a ANg 3achink# - NEcok
KPYMHOCTBIO 11,25 MM, KOTOpbIH CBOGOAHO MPOHHUKAET ¥ ONYCKAETCS Hepes
kaHa; Kapkaca B HWxkHHe ero c.od. llpu 6espearentHoM uibtposaHuu
HOBEPXHOCTHOTO CTOKA KOHLEHTPAlMA BIBEILEHHBIX BEWECTB H HedTenpo-
AYKTOB B QHALTpaTe He MpesbilliacT COOTBETCTBCHHO 5 # 3 mMr/a. TIponosvku-
TeNLHOCTL PUILTPOUMKA NPH CKOPOCTH (uasTpoBaHua 10 M/4 B 3aBHCH-
MOCTH OT HexonHOM KoHUeHTpauuy coctaBnset 30-36 4. KonTakTHas koary-
JAUKA NO3BONAET 06CCNEYUTh NPH TOH %€ CKOPOCTH (UABTPOBAHHA KOHLECH-
TpauHio B3BellleHHBIX BetecTB 3 wr/n ¥ Hedrenpoaykros — i-1,5 Mr/a,
NPOAOMKHTENBHOCTh (PHILTPOLIMK 1A IPH 3TOM cocTaBnseT 20-24 y.

[Mockonbky NOBEPXHOCTHLIH CTOK COACPHHUT 3HAUHTENBHOE KOMHUECTRO
HeTENPOAYKTOB, eaecoobpasto npuMeHeHHe (DUABTPYIOUINX NONTHMEP-
HBIX MAaTepHanoB ¢ OJNEeOGHIbHBIMH CBOHCTBAMH, TAKHX KaK BBICOKOIO-
pucTHIff MORMCTHPON H NEHONoaMypeTak. TlpUMeHEHHe CHHTETHYECKUX
MaTepHalloB, MOPHCTOCTS KOTOPhIX JocTHraeT 95 %, MO3BONSAET MOBLICHTH
CKOPOCTL (DUALTPOBAHUSA, YBETHUHTL NPOSOMKUTENBHOCTD DHIBTPOLHKIA
¥ OCYIIECTBIATE MPOUECC OYHCTKH C MEHbUIUMHM 3aTpaTaMH, YeM [pH
duIbTpoBaHWU Ha 0ObIUHBIX 3epHUCTHIX dunpTpax. Bo BHUHBO
pa3paboTaH pan KOHCTPYKUWH BUALTPOB, COCTOAUIMX M3 OXHOH, ABYX MAH
Tpex Moc.IeaoBate;lbHo paboTaIOWKX CCKUWH, PaclONOXEeHHLIX B OAHOM
Kopnyce, TAe B Ka4€CTBE 3arpy3kM HCno/ib3yeTcd H3velbveHHBI
neHononuypera ¢ pavepaMu rpaiya 10-15 mm u nop —0,8-1,2 mm.

Tpu perescpauyi 3arpy3kd €€ IIPOMBIBAKOT BOAOH, ONHOBPEMEHHO
MepeMelIMBas CHKATHIV BO3OYXOM, H OTHKHMAIOT C NOMOLBIO MOPINHERCIO
yCTpOIHCTBA € MeXaHWHeCKUM WK THAPABIWYECKUM 1IPUBOAOM. YialeHue
OCHOBHOMN Macchl 3aICpPaHHbIX npuMeceh JOCTHraeTCA IPH TPEXKPATHOM
OTXATHH 3arpy3ki ¢ nepeMenippadueM [IpH MexaHH4eckoMm OTKATHH
3arpy3ku B BOUAHOH cpefie 1IPakTHUCCKH IIONHOCTBIO BOCCTAHABIHBAETCS ee
motJomaiowan ciocobiocie HeobxouuMbil 006bev TpoMbIBHOH Boaw! mpy
BOI0BO32YHIHOM NPOMBLIBKE COOTBETCTBYET /IBYKPaTHOMY 00beMy 3arpy3xu
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[1pu Ge3pearentHoM GuInTpoOBaHUY 3hdEKT OCBETIEHHUSA BOALI B 3THX
GUNETPAX CYHIECTREHHO 3aBUCHT OT BHICOTB! DUIIBTPYIOLLETO C08 M CKOPOCTH

GHIBTPOBAHNA

Ipyu BuicoTe c:tos 3arpy3xkn 1 v 1.5 M u ckopocTax

duasTporanua 10-30 w/y 3bdekT ocReTNEHHS COCTABISET COOTBETCTBCHHO
8560 1 90-75%. VYMCHBLILCHHE BRICOTBI 31 PY3KH H YBENIMUYEHHE CKOPOCTH
($uIIBTPOBAK KA MTPHUBOAUT K CHUXeHHIO 3(dekTa oceTieHus. QO6obweHtibic
natnble, Xapaktepusytouine 2hdeKTHBHOCTb paboThl 1EHOIIOINYPETAHOBOTO
(MITLTPa M0 YAARCHHIO BIBELLIEHHBIX BELLCCTB NpH 6e3peareHTHOM (pUABTpPO-
BaHWKW (CcpefHee coAcpXKaHHe BIBELIEHHLIX BEILECTB B HCXORHOH Boae
200 wr/n), npusenesnl B Tab.a. 9.10.

Tabuya 910

I exT 0CBETICHNS MOBEPXHOCTHOIO CTOKA B 3aBHCKMOCTH
OT CKOPOCTH QUILTPOBAHMA H BLICOTHI €108 GuALTPYIOWIe

3arpy3kM (meHono.1Ryperana), %

CKopoCTE  [3ddhext ocReTNeHHS NPH MPOAOKHTEHLHOCTR (HILTPOBAHAS, 4

dunsTpoBaNNS,

MA 10 20 30 40 50 60 70 80
Byvicoma caon sazpyiKu 1,5 m
10 89,0 | 89,0 | 884 | 87,6 | 86,6 | 84,8 | 830 | 81,2
15 85,0 | 839 | 825 | 808 | 788 | 760 | 72,7 | 7G,0
20 814 | 796 | 773 | 738 | 70,1} | 664 | 62,6 | 58,6
25 775t 747§ 70,5 | 66,0 | 60,7 | 56,0 | 51,0 -
30 73,5 | 69,3 64,06 | 573 - - - -
40 62,3 | 566 | 480 j 350 ; -~ - - -
Buiwcoma choa saepysxu i m
10 84,6 | 84,1 | 834 | 810 | 77,0 | 71,5 | 65,8 | 60,1
15 79,7 | 78,9 | 77,6 | 73,2 | 684 | 62,6 | 56,8 | 51,1
20 74,8 | 736 | 70,6 | 650 | 594 | 53,6 | 48,0 | 42,2
25 68,8 ; 670 633 | 563 | 50,6 | 43,3 | 372 -
30 63.0 | 60,8 | - - -1 - - -
Beiwwoma cnoa sazpysxu 05 am

10 720 | 713 | 694 | 63,5 | 564 | 493 | 422 | -
15 63,9 | 68,2 | 580 | 51,0 | 44,0 - - -
20 598 | 58,8 — - - - - -

IpazceMkocTh 1 M' 3arpy3kH M3 neHonoanypeTaHa BO MHOro pa3s
HPEHOCXOAUT 1 psA3eemMKocrs 1w’ necyaHoh 3arpy3ku ¥ B 3aBUCHMOCTH OT
yc0Bui QunsTporaHns nmcHaeTca oT 40 no 200 xr [Ipu BeicoTe cios
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saipy3kK | M oTepH Hanopa B Havajse QUALTPOUMKTA cocTasasioT 0.2
0.6 M Bod. cT.. a uepes 50 4 upH ckopociu QuubTposanus 10-25 v/
nosbiwaroTesa 10 0,3-0.9 mBon cr

Ilpu koHTaKTHOH Koary:suHu PPekrupHocTh paboThl HUILTPOB
nosbunaetcs. Tak, Hanpumep. npy 06paboTKe NOBEPXHOCTHOIO CTOKA (PIOKY-
asutoM [TAA (10300 | Mr/n) addeKrT OcBETHEHMS I1pH BBICOTC €108 3AMPY3KH
1.5 M cocTap1seT 93-99 % B 3aBUCHMOCTH OF CKOPOCTH DUABTPOBAHMS. I1pH
BhicoTe clios 1M -85-95% , npu Bhicote cnog 0,5 m-85% ‘

ITpu okynsunoHHo#H 06paloTie MOBEPXHOCTHOI'O CTOKA PEKOMEH Y-
€TCA BLICOTA €108 3aI'Py3kd 1-1,5 v, ckopocTb hunsTpoRanus —20-25 m/y.
I1pw sTOM 3(hpeKT OCBETNEHNS 110 R3IBCLICHHBIM BelllecTBam cocTas et 90-
95 %, rpasecmkoctk IM? 3arpysxu — 50 kr. naotuocTh 3arpysku — 50-
70 xr/m’, notepu Hanopa B Havane dunsTpourkina — 0.5-06 « BojL cT., B
koHue — 1-2 ™ Boa. CT. [TpoRosKUTENLHOCTD QUL pOBAHHSR NPH MCXOOHOM
KOHUEHTpauuH B3BelleHHbIX BeuiecTB 200 Mi1/n W BbICOTC €104 3aI'Py3KA
1.5 M cocrasnsaet ot 12 0o 50 4 B3aBHCHMOCTH OT CKOPOCTH (WUILTPOBAHHS.

HWUY KBOB pekovenayeT 1A 1004HCTKM OTCTOSHHO! O NMOBCPXHOCT-
HOI'G CTOKA JIMCTOROH OTKPBITOAUEHCTHII NoauypeTan TonuHoi 20-30 MM
¢ kpynHoctoio nop 0,4 MM (vakcuvanbHas nopuctocTh — 95-98 %) wu
pa3paboTan MHOrOMOTOUHbIA GUALTP ¢ BEPTHKANLHBIMK pavikaMu. Perexepa-
UHs UABTPYIOLIETO MaTepUaNa ocyLeC TBIRETCA ¢ NOMOLLBIO BaKyyM-0TCOCa
sarps3HcHuil. TIpu cxopoetax duabTpoBanua 0,3-2 m/4 uan 15-20 m/u,
npuxoasuieiica Ha 1M? nnomadu Gu.TeTpa B 1LIAHE, 1LOBEPXHOCTHOTO CTOKA
¢ HcxozHoil KoHLNEHTpauueil B3RelicHHbX Beuwecrs 200-350 Mi/a u
HedTenpogykTos 4-10 Mr/1 3pdexT oUMCTKH COOTBETCTBEHHO COCTABIAN
85-95% u80-90% Ilpn zoCTHKEHUM 1IpeacnLHON noTepH Halopa 500 MM
cpeakas rpssesasn Harpyska | vi? naouiany dunastpa coctariser 2,9-3,4 kn

Bo BHHUU BOJAIEO paspaboianbl pexoMenaunu no rayBokoi
AOOYHCTKE 110BEPXHOCTHOTO CTOKa OT HC(ITCIPOAVKTOB (DH.ILTPOBAHUEM
ycpes akTUBHbie YIIM Tak, MpH (PUALTPOBAHHH uepe3 MCIOTIOPHCTLIR
MCKOTIAEMbIH YFQJIb MOXHO CHH3MTL cosepxaine nedi1cilpoaykToB a0
0,3 mr/a Jlug nocTuxeHus KoHUcH1palnu Hedrenpoaykros 0,05 mr/a
ACNOJHATENLHO 1pebyerca (GHI/IBTPOBAHUC YepeI AKTHRHLIK yIoih, B
qac1HOCTH ucpes BAY

Hapsay ¢ yka3aHHBIVMH B 11 9 2 MarcpuainaMu a4 ai py3kn GuasTpos
voxkeT ObITh HCIIOAB30KAH TOIIMBHBH inak TC  npoaykT BOLHOH
IpaHyIsiuMi MUHEPA.ibHON yacTy ron.ansa TOMIMBHLIN HLIAK 1IPOXOAUT
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CIAAHIO paciliiaBa MUHCPA.IbHOH YacTH M Pe3IKolo OXJaXAeHHUS B BOASHOU
BaKHE, UTO 0BeceunBaCT YUCTOTY CTPYKTYPbI, HOBBILIEHHYH) MEXaHHUCCKYIO
MPOYHOCTL M XHMHUeCKYo cTolikocTh {1ipua 19) BeaeacTsue npocTolsl
MPUrOTORIEHHA HITLTPYIOLINX 3arpy30K W3 10ILIUBHOTO WL1aka M Acle-
BH3HBI CbIPbA OHM MOTYT ObITh Haubonee LELICRbIMH. 3HAa4E€HHS IIOTHOCTH
¥ 00beMHON Macchl TONJIMBHOTO [1:1aKa TPHMEPHO [aKKC e, KaK y KBaplc-
BOTO NCCKA, FM/PAaB.IMUCCKad KPYIHOCTb HECKOABKO MEHKIIIE, 3 aITC3HOHHAS
cnocobHocTb B 2 pata Bbiille. Mex3epHOBas NOPUCTOCTL 3arpy3kH MoeT
GbiTe npuHATa 0.55. [Ipu mpuvMeHeHH TOILIMBHBLIX W.IAKOB CKOPOCTL
dunsTpoBaHKs Moxer ObiTh MoBbiliiena B 1,62 pasa, rpaseemMxocTs — B 2-
2,5 pasa 110 CPaBHCHHIO ¢ KBAPI(EBBIM 11€CKOM. [Tapame rpsl ouvcTKH obuero
MOBEPXHOCTHOrO CTOKA MpeANpUATAH YepHol MeTan1ypriun GUnsTpoBaHueM
(npun 18) npu McxoaHo# koHueHTpauun 100-150 wMr/a npusegens B
Tabn.9.11.

Tabauya 9 1
YepenHeHuble pe3yALTaThI 10 0UNUCTKE (OBEPXHOCTHBIX CTOYHBIX BOA
PhuasTposanHem
Cozieprxanie BIBell eHHbIY BEIecTs (MI/1) NpH GH.TpoBanmuy
CropocTh
dunsTpoBanus | €Pe3 NEHONOMCTHPONBHYIO | Hepe3 aHTPANUTO-KBapUEBYIO
3arpysky 3arpysky
20 22 10
25 2% 14
40 31 25
50 35 25

ConepaHue Macen B OCBCTIeHHOH BOJIE rTocfie GUILTPOB IPU CKOPOCTH
dunsrpoBains 20 M/ M HexoaHo# xoHueHTpauuu 30 mr/n cocrasnger 20~
22 Mr/n 1pys duIbTpOBaHKK dEepe3 NCHONOAHCTHPOMBHYIO 3arpy3Ky M
5 Mr/n - 4epe3 aHTpaLUYTO-KBapHCBY!O 3arpysky. Tax kak Jiwoboe
oTcTauBaHHe ne obccneunsaeT HEOOXOAHMOE Ka4eCTRO OUMILEHHON BOAB,
CM6IACY B noc:ieasice sBpeMa NPOBOANIMCH HCClenoBaHus N0 BhIBOpy
Hanbo1ee paliMoHaILHOTO BUAA 3arpy3kH. Pesynbrarhl 3THX HccneoBaHuUi
npuBe;lensl BTabn 912 Ha ocHOBaHHH NOIYYEHHDBIX AaHHbIX CA€I1aH RBIRO
0 uenecoodpa3HoOCry NCMOJIb30BaHHA A hUIbTpauMK KepaM3K10Bo#
3arpy3kH. Tak Kak WMcHHO OHa ofecneunBacTt Goaee BbICOKYH >Pdex-
THBHOCTb W3BIEYEHUs HedTeIPOAYKTOB M3 NOMIUEBbIX CTOUHBIX BOIL, 4TO
sB.19eTCs Harbo.1ee CRoxHOH MPoBICvOoit [1pH OHHETKE jIOKICBRIX CTOKOR
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labruya 912
DOuILTPAUHA A0KIEBLIX CTOMHBIX BO/L HA 3EPHMCI0H 3a1 py3Ke

Bua dwmt- | KOWNEHTpalHA sarpasHeHNH, MI/T*
py}ou?eii 3a- | B HCXOAMOH | B ORHUeHHON Bnm—ef}d)cbemo?qncrkn,
. Ipyskn Boze i
f:fpm"“‘ 1€ 360,014,1 6,6/7,0 98,2/50,4
231,0/5.5 8,3/2,9 96,4/47,0
160,0/19.8 2,1/8,2 98,7/58.6
72,0/6,1 16,8/73,1 76,7/49.0 ,
49,0/15,0 7,1/6,1 _ 85,6/59,3
29,574 1,3/1,1 75,0/15,3
18,0/10,6 i 4.414,2 74.8/60,4
KepaMsu1 360,0/14,1 48,6/6,6 86,5/33,3
160,06/15,0 30,0/7.4 81,3/62,6
72,0/6,1 15,2724 78,8/60.0
49,0/15,0 14,1/58 71,2/61,3
29,5/8,7 1,370.4 70,5/654 |

* B uucaurene NPUBEALHLI 3HAUMEHKA, COOTBETCTBYIOWKE QUUCTKE OT BIBEIUEHHBIX
BCLLECTB, B 3HAMCHATENC — O4YHUCTKE OT He(bTellpOJIYKTOB

A deKTHBHOCTL yRanenHs He(TENPOAYKTOB Ha Kepav3HTOBOI 3arpy3ke
cocrasnser 53,3-65,4 %, HecMOTpA Ha 3T0 OCTaTo4HOE COAepKaHHe HedTe-
nponyktoe (0,4-7,4 Mr/n) He cooTBercTByeT TpeGOBAHUAM K Ka4ecTBY
ouniueHHOR BORbI. JIManasoH oCTaTouHbIX KOHUEHTpaUKi CBUACTEALCTBYET
O HanMuHuK B Bode AMOO PacTBOPUMbIX, THOO MeTKO 3MYJIbI'MPOBAHHBIX
HEQPTETPOLYKTOB, KOTOPbIE NPAKTHYECKH HE YAAATIOTCS NPH MEXaHUYECKOI
ouncrxe. [loaromy ana nanpHeklelk oUHCTKM OT HePTENPOAYKTOB LIEIECO-
06pa3zHo Mcnonb3oBaHue COPOUUMOHHBIX MaTepuancs. Pesynsrarsl cpaBhn-
TeNbHBIX Hccnenopanuil (Tabn. 9.13) cBuACTENBCTRYIOT O HECOMHEHHOI
3thdheKTHBHOCTH YIIepORCOAEPHKALIETO BOTOKHA.

9,66
In3,=45- 7T +0,083 InC,_ (98)

¢

rae D - adoekr copbuun HedTenpoaykToB. %; (', - KOHUEHTpauus
HedTCHPOAYKTOR B AOXKIEBbIX CTOUHLIX BoAAX, MI:L, ¥ ckopocTb ¢uab-
TpauKK HHAKOCTH, M/Y
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fubauna 313
I dexTUBHOCTE COPOUMH HEPTEIIPOAYKTOB Ha pasamMubIx copleHTax

: .
Bun ¢umtpyom eit Konuentpauns zarpsasHennsi, Mr/ ' 2{?;?:'::
3arpyskH [ HcxoaHof Boae | B o4HmERHON Bozte . %
TIo;THCTHROS ! 04-8,2 0,19-2.5 : 51,4-69,6
TTpen ecuast cTpy#Ka | 0,4-8.,2 0,24-3 46 . 40-5738
Topd ‘ 0,4-7.4 0,24-3,72 I 39-49,7
Cumnposd 0,4-8.2 0,39-7.0 2,9-146
Yineporconepiames| 4 g, 0,03-0,09 92,5-98,9
BOJIOKHO

Brusuue ykazaHHBIX napaMeTpos Ha mpouecc copbuuH Hedrenpo-
AYKTOB HArNAAHO NPeACTaBASHO Ha puc. 9.13.
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Puc 9 13 3asucumoctsb 3ddekTa H3niteueHHs HedTenpoIyKTOR
nipH ux copBuuy Ha yrmeponcoaepKatlem BonokHe: 1 —nmpu I, = 12 wiy,
2-npu V¥, = limu,3-nmput, =10 M, 4 -mpu V=9 mha; 5 —npu V', = 8 iy

TPsA3eeMKOCTb YEIEPOACONEPKALICTO BOKOKHA NIPH copOuuu HedTenpo-
Ayktos MoxeT ObITb onpesesiena ro gopmyae (9.9), cnpasexnyeo# s IHa-
nasoHa OCTaTOYHbIX KOHLeHTpaumii nedrenpoaykros ot 0.05 102,93 mi/a

[ =0,082+0,535 |JC,.. 99)

rae I — rpAseeMKoCTh yriaepoacodepxaliero copbenta, mi/r, € ocra-
TOUHAN KOHUEH 1 pauHs HePTeNPOYKTOR, M1 /.1,
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B psde C.1y4acR NPH NOBLILICHHOM COACPKAHHH B MOBEPXHOCTHOM
cToKe HEDTENPOYKTOB IR €70 OUHUCTKH MOTYT MPHMCHATLCH QulOTATOPbI-
OTCIOHHHKH. QH.ILTPLI-QNO1aTOPHl, KoaNecUUpyowHre GHIbLTPLI
Iposeaersie BHUMT nab.ioneHust 3a pabotoii duiotatopos-oTCTORHUKOB
U 3ePHUCTHIX QUIBTPOB MOKA3ATH, UTO HPH HCXOAHOM CoNepkaHHU Hedre-
IIPOAYKTOB H BIBELUEHHBIX BCLIECTR A0 HECKOIbKHX Tpavmos Ha | 51 ux
cojiepkaHuc B | 7 ouHilleHHOW Bojbl coctaBaseT 10-20 wmr, T.e 3¢dekT
o4ncTky focTaraet 98-99 %

duastp-PproTarop, pazpaboTaHHnii B BpecTckoM HHXKeHEpHO-
CTPOUTEILHOM HHCTHTYTE, paGoiael c.iegyiomwum obpasoM. CTouHas Boza,
CMellaHHas MPH HeoDXOaMMOCTH ¢ pearcHTaMM, NOCTyIIaeT No JIOTKY B
Kamepy xaonbeobpazosaHus. Xnonbs cKoaryIMpoBaHHON B3BECH RMeCTe ¢
BO/I0H 32 cueT pAN@THOrO 3ddeKTa BORNEKAIOTCA N0 NONYNOTPYKEHHYIO
TIeperopoaKy B Kamcpy (JIOTALHH K W3BJIEKAIOTCH My3bipbkaMH BO3IYXa B
BH,1¢ NEHHOI 0 NIPOilYKra, KOTOPbIH CkpeGKOBLIM MEXaHU3MOM HanpaBaseTCs
B Tpybonpoeoa Y ynanscTes Ha obe3pokuBarne Jlanee cTouHas KHAKOCTD
MPOXOAMT Yepe3 TOJLLY KO:.TbLUEBOIO KOHHYECKOrO c10f BOAOBO3AYLUKOH
CMCCH M NOCTYNAeT A5 OYHCTKH Ha puastp [pyboauciepcHble ckoaryau-
pOBaHHbie NPUMCCH CMO.T3AOT 110 HAKIOHHOHN CTeHke xopnyca droraropa B
JIOTOK H YAARAOTCS C NPOMBIBHON BOO#H Npy npoMbIBKC GHILTPA. OrnbTp-
doTaTop MOXeT paboTaTh B peHMax MHEBMaTU4ECKOlW M HanopHoii
¢JI0TaLMH C BBICOKOH HHTCHCHBHOCTBIO M 3(P(heKTHBHOCTBIO OUHCTKH CTOKOB.

s rpyboro BbidesieHus HedTenpoayKTOB M3 CTOHMHOW KWAKOCTH,
3alepXKaHHA ¢CoDO0 KPYNHBIX XTOIIbeB, HHTEHCH(HKALMH NPOLECTa NPOMbIB-
KH 3arpy3KH GUNLTPa, AOTOIRHTENbHOH AerazaluH XUAKOCTH NCPEl nocTy-
njaeHuev Ha QUIILTP H NIpeROXPAHEHH S 3arpY3KH OT 3aKyNOPHBAHH NY3bIpb-
Kav# BO31yXa B MPOCTPAHCTBE MeXay QI10TALHOHHOH KaMepo# H 3arpy3koi
HIIhTpa NpeIaraeTcs YCTpauBaTh KOalec LLMPYIOLLYIO 3arPy3KY H3 KPYNHbIX
3CPHUCTbIX MaTepHanoR. | Ipy 1ipovbiBke QUNLTPYIOIIAN 3arpyIKa 3anonHseT
1Iopbl KoanecUUpylouel 3apy3kn U BeleAcTBHE Oonbluoro abpasuBHoro
nelicTeia 00a 3arpy3otHblX varepHana MHTEHCHMBHO ocBOOOXAAIOTCA OT
3aI'pA3HeUs

9.3.3. OGpaGoika ocaagxos

Ha cTanuuax O4HCTKH NOBEPXHOCTHOTO CTOKA OCATOK L1100 BLIBO3UTCH
aBTOUHCI1CpHAMK C BAKYYMHRIMM HAcOCaMH HIIK apTocaMOCBanamMH B
CllelHa.1bHO OTBeACHHbIE MeCTa, IHOO CVLINTCA Ha pc:’.chHoﬁ CCKUWK pyaJa-

272



OTCTOMHHKA M.1M MAORbLIX IL10LAKAX, fIHDO [OABEPTACICA MEXAHHUCCKOMY
06e3BoknBaHMIO Ha GUIKTPaxX HiK 0Gpabal biBAETCR COBMCCTHO ¢ 0CaAKAMK
(TPUPOAHBIX WA CTOYHbBIX BO, OC1AI0LLIHXCSA B OYHCTHBIX COOpY)eHuax. [1pu
NPOM3BOAMTENLHOCTH OYUCTHLIX coopyxenuit 20 130 n/c ueiiecoobpasHo
BLIBO3MTL OCAAOK aBTOTPaHCNOpTOM ECAH 1% OYUMCTKY NOBEPXHOCTHOTO
CTOKAa YCTPauBalOTCA NPYAbi-OTCTORHUKH, TO PEKOMEHAYETCS Mpenycma-
TPUBATh JOMOJIHHUTENBHYIO ceKUHIO Ans obpabotku ocaaka. o vepc
HAKOIJIEHHA 0CAAKA BBIK/IIOYAETCA ORHA W3 CEKUNIi OTCTOHHNKA, 3 KOTOPOH
BbITEKAET OcBeTneHHas Bola. Ocajok BnaxHocTblio 30-60 % yaansercs
Oy/ibRO3epaMH, JKCKaBaTOPaMH, rpefidepamu U ApyriMH MexanuamMamu. f1pu
Ha;Iu4HK cBOGOAHBIX MiAOWaAeH MOIYT NMpeAyCMaTPHBATLCS WIOBbIE
MIOLLARKH, HA KOTOPbLIX 0CAZ0K BLICYLLWBAETCA 10 BIHKHOCTH 50 %. Haosbie
NJAOWAAKH PEKOMEHAYETCA IIPOEKTHPOBATL B BHAE HaKomUTeaeH, rae
MPOHCXOAHUT KaK OTCTAHBaHHe, TaK H 110BEPXHOCTHOE YA IeHHE NNOBOH BOAIBI.
Ecnn no3songior ruaporecaorHHeckie yCnoBHs, HAKONUTENH HPOEKTUPYIOT
Ha ecTECTBEHHOM OCHOBAHUM.

94. TeXHMKO-3KOHOMHUECKHE NOKA3ZATE1H PA3/THYHBIX M€TOA0B
OYHCTKH NOBEPXHOCTHOTO CTOKA

Haa BbiGopa Haubonee BHIFOAHOIO BapHaHTa CHCTEMbl NOXNEBOH
KaHanu3auu# HeoOXOAMMO NPOH3IBOIUTE TEXHHKO-IKOHOMH YECKME PACUETh,
Te M0 KaKAOMY Bapy#aHTy OMpPENeNiATh CTPOMTENbHYIO CTOMMOCTb H
3KCNAyaTaUHOHHbIE 3aTpaThl. CTOMMOCTD OlPelENsIeTca CMETAMH “JKCITya-
TALUWOHHBIE 3aTPaThl NOACUHTHLIBAIOTCA MO COOTBCTCTRYIOIIEH KA TbKYAALMH.
Ecau no mepBoMy BapHaHTy CTpouTesibHas ctoumocTs C, a BelHuYMHA
eXEroAHbIX 3aTPaT Ha DKCMyaTauuto - 3. a ANa BTOPOro BapuUaHTa
cootsetcTBeHHo C,u 3,, Tonpu C > C, 13 > 3, BTOpO# BApHaNT O4EBHHO
3koHOMHYHee neproro Korma npy CpaBHeHHW BapHaHTOB MOJYHalOTCA
cootHowenua C > C,n3, <3, wm C < C,u 3 > I, To and pewerus
BOTIPOCA O BLIGOPE KOHOMHYECKH BLITOAHOI'O BapHaHTa HeobXOAKRMO
YCTaHAB.IKBATh CPOKH OKYNaeMOCTH T M.iM oOpaTHhle HM BEIHUHMbI
K0 PHHUUMCHTOR koHOMHYECKOH dYDPeK ruBHOCTH £

T= - = (910)

I8 3ex 165 273



E=YT=(3,-2}(C, -C,) (@11

Bapuant ¢ MeHbILIUM HOPVATHBIBIM CPOKOM OKYIIaEMOCTH CUMTAETCH
6o:1ee skoHomuutbiM O6bIuHO MpuHuMaetes 7=6~10 ner,a £~0.15-0,10
Jlna npeaBapuTEAbLHOIO ONPENeICHUA CTPOUTEILHOH CTOMMOCTH (npH
OTCYTCTBHM CMET) NOIB3YIOTCA YKPYIHEHHLIVH lioKa3aTcaaMH, paspabo-
TAHHBIMH HAa OCHOBAHMM CMET [UIS aHANOrM4HhIX OOLeKTOR N HalOWHMHM
CTOHMOCTb OTAENbHBIX CoopyxeHUH Ha enuBIly ponyckHol cnocobHoOCTH,
€MKOCTH, MOWIHOCTH, AAUHLl W T.N [0J0Bble 3aTpaThl 110 JKCMAYaTALHH
CHCTEMA] KaHaiM3auuu 3 claratoTcsd M3 pacXolOB HA 3AEKTPOINEPrUto H
TONJWBO, MaTepHanbl, B TOM YHCJIC XMMUYECKHE PEAreHTbl, HCTIONb3YEMbIE
A8 OUMCTKH BOAbL, AMOPTH3AUMOHHbBIE OTHHMCICHHS, BKNIOYAS OTYMCTEHUS
Ha KanUTadbHbi peMOHT; 3apaboTHYI0 Maty pabounx; OnnaTy BOAL, MpOuHe
IIPAMBIE 3aTPATH; LEXOBLIE M OOLLKE PaCXO/ibl, CRA3AHHBIE C IKCINyaTalMel
CHCTEMBI KAHANH3AUMN; BHEIKCIITYATALUOHHBIE PACXOALL.

CyMMapHas HopMa aMOPTH3ALUHOHHbIX OTHHCHeHUH B (B % oT
nepBoHaYanbHol CTOMMOCTH) COCTaBASET

B={(K+P -M)T. 9.12)

rae K — nepsoHayanbHas CTORMOCTL OCHOBHbIX CPEACTB; P — CyMma 3aTpatr
Ha KanuTadbHbIE PEMOHTHI B TEYEHHE BCEro CPOKa CayXObl OCHOBHbIX
CpeAcTB; M — ocTaToMHas CTOMMOCTb OCHOBHBIX CPEACTB K KOHLY CpOKa WX
cnyxObi; T — uHcno et cnyxObl OCHOBHBIX CPEACTB (CPOK OKYNagMoCcTu).

AMOPTU3ALHOHHBIE OTYHCICHHS 3a OMH 10 cocTasasior 6-7 % or
CTOUMOCTH OCHOBHbIX OHI0B, B TOM YHCIIE OTHMCNEHNS HA KallHTA1bHbie
pEMOHTBI coopyxenuii u obopynosanusa — 2-3 %

CebecTouMOCTb 0TBOAA 1OXKAEBLIX BOA ¢ | Ta nowanu eorocGopa C,
onpegenscTcs Aenenuey obuei cyMMbl FOLOBBIX JKCMNyaraUMOHHBIX 3aTpaT
3 Ha nnowaas F

Cs=3/F. 913
OcHOBHBIE NYTH CHHKEHUR CCOBCTOMMOCTH OTBCACHHS BOJIbl MOMHOE

HCit0.1b30BAHHE ﬂpOH3BO£lCTB€HHOﬁ MOILHOC1H COOpy)KCHHﬁ, HHTEHCU-
(buxauna W NPpUMEHEHHUE HOBATOPCKUX ME10A0R, 11PaBU.ILHAA opratulalins

274



TPyda, 3KOHOMHA NCKTPOIHEPI'UH, [TOBTOPHOE HCROIbIOBAHHE BOUbI
Hpu oueHke IPPEKTHRHOCTH MEPONPHATHIE 110 OUMCTKE M MC1101b30BAHMIO
IIOBCPXHOCTHOrO CTOKa B CUCTEMAX MPOMBIIUACHHOIO U CCIBCKOXO-
38MCTBCHHOI O BOAOCHAOKEHHS MOXKHO IIPHMEHATS YKPYNHEHHbIE TEXHHKO-
IKOHOMUYECKHME I0Ka3aTeIM MO CHCTEMAM OTBEAEHVS W OYUCTKHU. B Tabn
914 npuBeaeHb! TEXHUKO-3KOHOMHUECKHE TIOKAIATEIM Pa3TUYHBIX RapHaH-
TOB MEXaHWYECKOH OYHCTKH 3EMIISHBLIX IIPYEOB-OTCTOMHUKOB [IOBCPXHOCT-
HOro cToka ¥ oOpaboTkn ocaakos, Mo ZaHHbiM LIHUMDI unxeneproro
obopyrosaHus

fabruya 9 14
TexHnK0-)KOHOMHYECKIHE TIOKA3ATENN MeXaHHuecKol ouncrkH (B wenax 1984 r.)
O6pabotka ocankos
Tokazarenmn
B pesepnHoil ceKuAM HAa WIOBLIX MJIOLIaRKaxX
TIponyckuan cnoco6- ! i
HOCTL, M*/q 500 | 10002000 | 4000 | 500 | 10002000 | 4000
KanHTamuble BIIOMXKEHHMS,
ToiC. p. 123 1171 { 219 | 375 | 146 | 230 | 352 | 679
OKCIUTYATalHOHHBIE 3~
TparhL, ThIC. P. 27 [ 34 | 4 63 25 | 36 | 53 97
CTOoHMOCTL CTPOHTEIECT-
pana 1 M cyToumOil npo-
HZBOHIeJIHOCTH, P 44 | 31 20 16,8 | 55,5 41,8: 31,8 30,9
CTOBMOCTE OYHCTKH | M
CTOKOB, k 18 § 11 7 5 16 | 12 9 8
[IprBenckHbIe 3aTPaATLI,
[roic p 414 (544 | 63 11074 [ 43 64 | 95 1 1716

B tabn. 9.15 npubeacHb! CPaBHYUTEILHbIE KAINTAILHbIE BIOKCHUS JiIf
palIMYHLIX BAPHAHTOR OYMCTKH MOBEPXHOCTHOTO CTOKA C IOPOACKHMX
TeppuTOopHid M 06paboTki OCA/IKOB.

Beicokaa ceBecTouMOCTb OUHCTKH | M? MOBCPXHOCTHOTO CTOKA
ofycaoBneHa 60.1bLIOH HePaBHOMEPHOCTBIO ¢ro NoCTYILIe NS 1 HeobXoanmo-
CTBHO B CBA3M C 3THM CTPOUTEILCTBA IOPOTOCTOALIMX IPYAOB-yCpPEAHUTE.ICH
M COOPYXCHHH oTHOCUTENbHO GOMbLI0H NPOU3BOLUTCIBHOCTH

Ha ocnoBsatinu ofpaboTiku AaHHBIX okono 20 Tpoexros Bo BHWUH
BO/II'EO noctpoen rpaduk 3aBUCHMOCTH CeOECTOMMOCTY OHHCTKH [IOBCPX-
HOCTHOI'O CTOKA OT CYTOHHOMH NPOH3ROMUTEILHOCTH OMKC FHBIX COOPYXCHHH

{pruc 3 14)
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{admya 91)
KannraiibHbie B.I0KeRUA CTAHUMEA OMHCTKA H 06padorky ocaikos,
TeIC. P. (B ueHax 1984 r.)

IIpouzm 0BT eNLHOCTS CTAHINM WY,
npu oGpaboTke ocafkos

Cxema OUHCTKH
B Pe3ePBHOK CeKBHH | pa MIIOBBLIX NIIOIIAAKAX

500 [ 1000 | 2000|4000 | 500 | 1000 /2000|4000

SeMmiubie MPyAL-OTCTORMHKN | 193 ( 171 | 219 | 375 | 146 | 230 ( 352 | 679

TIpymi-oT cTOlHNKA Hene3o6e-

TOHHbIE 209 1281 | 363 | 645 ; 203 | 303 | 448 | 882

OrcTORHUKA 3aKpbiToro THOA _ _ _ — | 130248 - _

VaeabHbie 3aTpaThl HA CTPOKTENLCTBO A0XKEBOH KaHANM3AUWM KOJe-
B10TCA B IUAPOKKX Mpelcnax’ KamutalihHble BaokeHHs Ha [M' cyrouHoh
NPOU3BOAHTENBHOCTH COCTABNMOT oT 70 A0 145 p, CTOMMOCTb OTBOMA H
OYMCTKH BOABI — OT 3 K. 10 HeckoabKHX py6nedi (B ueHax 1984 r)

PerynupoBaHue pacxogoB 40K AEBbIX BOT NTepen Nojaduei HX Ha QUHCTKY
NO3BO;IAET CHU3HTH MOIUIHOCTh OYHCTHBIX COOpYXKEHHH M yCpeaHsThL
KOHIIEHTpallnu 3arps3HeHnii. Onnoi 13 OCHOBHLIX MpobiieM, pelaeMbIX NPH
[POEKTHPOBAHWH CHCTEMbI OTBEACHWUS H OUHCTKH AMKAEBLIX BOA, ABISETCH
BOMPOC ONTHMM3AIIMK CHCTEMbI PErY;IHPYIOLMHA Pe3epByap — OYUCTHbLIC
cOOpY)eHHA. 3nech pellaloTCA ABe 33jla4H: OfHA HanpaBNeHa HA MOHCK
ONTHMaNbHBIX 00LEMOB PETYNHPYIOILEro pe3epByapa H LIPOW3BOAUTEALHOCTH
OUMCTHBIX COOPYKEHHH Npy 3aZaHHBIX NapaMeTpax maoluasu sonoctopa, a
Apyrad, o0parHas — Ha MOWCK PalWOHATLHOH MAOWAAH CToka (Moaynb),
obecneunpatoiLieil MUHUMAIIbHBIE 3aTPAThl Ha PEryAHPOBAHHE U OYUCTKY.

Hanbonee ynusepcaibHhIMH KPUTEPHAMH, TO3BO/AOIUMY YBA3b1BATh
OCHOBHBIE FIOKA3ATC.1H HEPEUHCIEHHBIX CHCTEM H O1IEHHBATh 3hdeKTHBHOCTh
Pa3IMUHBIX PELIEHNit, SBNSIOTCS 3KOHOMHYECKHE NOKasatead B nanHom
ciyyae B kKa4ecTse KPUTEpHS OlIEHKY MOXCHO NPHUHATL NPUBEAEHHbIE 3aTpaThl
Toiaa B oOwemM BHIC 3a0a4y CNTHMH3AUHNW MOXHO OfTUCATh YPABHEHUEM

n
min T, =min Y 11, (9 14)
=1
1ne [1 - npuseseHHas CTOMMOC b BCEH CUCTEMbL PETYHPOBAHKA H O4HCTKH:
ﬂ, - APHUBEUCHHAH CTOHMOCTL i-r0 KOVTTOHCHTA CHCTEMBI, # — KO.INYCCTBO
KOMIIOHCHTOR CUCTCMbI
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Puc. 9 14 3aBHCHMOCTE CeBECTOUMOCTH OUHCTKH NOBEPXHOCTHOMO CTOKA
OT CYTONHOH NPOU3BOIUTEABHOCTH OUHCTHAIX COOPYXEHHH

Ha ocuoBe aHa:in3a THIIOBBIX MPOEKTOB COOpYXeEHHH peryMpoBaHus
U o4HcTKU nosepxHocTHoro cToka B CTIOTACY [4] Gwinu nonyueHw
32BUCHMMOCTH [N PErylMpoBaHMA CTOMMOCTHBIX FOKasaTeneil pasnuyvnbIxX
coopyxeHuit. Ha puc. 9.15 npuseaena 3aBHCUMOCTb, XapaKTepusyioulas
BJIHsiHHE 0011ET0 0ObEMA PEry.IMPYIOLLETO pe3epByapa W KOTHYECTBa CEeKLHH
B HEM Ha MIPHBEACHHbIE 3aTPAThl 10 CTPOUTEILCTBY TAKOTO pe3epByapa. OTa
3aBHCHMOCTD OMHUCLIBAETCSH YPaBHEHHEM
., =10,747 +5,09- VN - InN +1,94 . W, {9.15)

pes?

rae Tl - nNpMBCIEHHbIC 3aTPaThl HA CTPOHTENLCTBO pe3epByapa, Thic P.;
W ..~ 0ObeM perynpyioluero pelepeyapa, Teic. u’; N - KOAMYECTBO CeKLIMii
B pe3epByape.

JanHas 3aBUCHMOCThL MOJYUEHA AN 3aKPbIThIX XKene300eTOHHbIX
pe3epByapoB ¢ riyOHHON 3anoxeHus 5-3,5 ™ npu ycnosun paspaboTku
MACKUX TPyHTOR. Ha puc. 9.16 npHBeAeHb! 3aTpaThi HA CTPOUTEILCTBO
AOX/eBOH CETH B 3aBUCUMOCTH OT 0ObeMa kommekTopa W __ 4 1poaoiku-
TENLHOCTH KOHLCHTpallHK CTOKa 7, JTa 3aBUCHMOCTb MOXKET ObITh BbIpaXeHa

ypaBHCHYEM
0,604 4,91
Corr = rr I (9 16)

cer /
2717



rie € - CTOMMOCTb 1POKTAAKK AOKAEBOIO KOIEKTOPA, Thic p. #
o0beM RONIEBOTO KOLICKTOpa, Y°
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Puc 9 15, TIpuBeOeHHEIE 3aTPaTh HA CTPOUTENBCTBO
PErylHpyIowero pesepayapa
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Puc 9.16 KanmianbHblie 34Tparst Ba CTPOMTEILCTRO NOKEBOH CeTH
B 33BHCHMOCTH OT 06bEMa KOANEKTOPA M BPEMEHH KOHIEHTPALMK CTOKA
t—npu /, 90wun.2 npu/ =60wmus; 3 upu 7, — 40 vum,
4 npu f =30 vuy
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Hapuc 917 npedcrabnenst rpadrueckHe 3aBUCHMOCTH, HO3BOISIOLINE
HafiTU NPUBEAEHHbIE W JKCITyaraUMOHHbBIE 3aTPaThl /.18 COOPYXeHHH
OUMCTKH A0XNEBbIX BOA KaK GYHKUHIO OT ITPOM3B0AH renbnocm Coopyx)eHnH
M KO\HYECTBA CTYNEHEH OUHCTKN

IL3, Tuic. p

30 50 10 S0 110 130 150 170 159 210
Q. qlc

Puc 9.17. [puBEAeHHbIE W IKCITYATALHOHHLIE 32TPATbI COOPYKEHHH NO OUHCTKE
AoWAEBHIX BOA: 1, 2, 3 — npuBeAeHYbic 3aTparhl 4 3, 2, 14 cTyneneit ¢punerpanuy
COOTBETCTREHHO, THIC. P.; 4, 5, 6 — IKCTUyaTauMORKbIe 3aTparst s 3, 2, 1-i#
cTynereii GuLTpaLMy COOTBETCTREHHO, THIC P

Vpasnenue (9.17) nosBonser aHaNMTHYECKH BLIPA3IUTH MAHHYIO
rpaUU4eCKyIO 3aBHCHMOCTb.

18,79-5,49 m+0,283Q,
* = 120,47 -m +0,062-m" + 0,002 -Q,-511-10° .02

H 9.17)

rae I - npusenesnbie 3aTpaThl HA CTPOHTENHCTBO O4YHCTHBIX COOPYKEHHHA,
TIC. .; M — KOHYECTBO CTyneHeH QPHALTPalLH A0KAesbix BoA; O - pacxon
AOWAEBBIX BO;1, MOJaBaeMbIX HA OMHCTHLIC COOpYKenns, j1/c.

JlanHas 3aBUCHMOCTh JIOCTATOYHO TOYHO OMMUCHLIBAET CTOUMOCTHbIE
noKazaTenyu OMUCTKY JOXKAEBbIX BO1 141 AHANA30HA TTPOM3BOIUTEILHOCTH
OUHCTHBIX COOpYxeHuil oT 20 ao 220 n/c

min [, =min[10,747 +5.09 N°* InN +1939 H, B, v, F+
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1879 549 m-r0283Q ]

npu ¢ <@ <300 n/c.

3aech H — cyrouHslli €O 0cankos 3anaHHON obecneveHHOCTH, MM,
B,= W ve W e = H /H - Ko30QUUHEHT €MKOCTH perynupyloiero
pe3epByapa; W - ofbem perynupylowero pesepsyapa; # - obvem
CyTOYHOrO croxa 3a]aHHON obecneuennocTu; A — chnoif ocankos
COOTBETCTBYIOWHIH 00BeMY perynupyioLiero pe3epByapa, MM, W - CyTOUHBIH
ko3dduunent cToka

Buibop onTHMANLHLIX peilieHuit B of1acTW paudoHanBHOIO UCIHONb-
30BaHHA ¥ OXPaHbl OKpYXalollel cpesgbl B HACTOSLIEE BPEMS OCHOBaH Ha
UCTIONb30BaHHH 1LeNEBOil (YHKUHH — MUHMUMYM MpUBeaeHHBIX 3aTpat. Ho
NpUMEHERHe 3TOTO KPUTEPHA A CPaBHEHHs BapHaHTOB JONYCTHMO JHLUb
NPH YCROBHH NPUBEAECHHUS BAPHAHTOB K TOXASCTBEHHOMY XO33HCTBEHHOMY
pe3yneTaTy He TONbKO No 06beMaM NPON3BOACTBA, HO H MO BO3AeHCTBHIO Ha
OKpYXaroliylo cpeny. 3afaved TEXHUKO-IKOHOMHHECKHX PACYETOB SIBACTCS
BeIDOp pellenns, obecneunBaloilero AoCTHXEHHE TpeGyemMoro NpoH3Boa-
CTBEHHOrO pe3y/ihTaTa NpH KOHLEHTPAUMYU 3aTPA3HAIONIHX BEM[ECTB, HE
MpeBLINAIOUMX NPeAeTbHO JONYCTHMblE 3HAYEHNR B YCIOBHAX OrpaHu-
YCHHBIX W 33J]aHHbIX PECYpPCOB

OCHOBHBIEC MOMNOKEHUA pacyeTa IKOROMUHECKOH 3(hhEeKTHBHOCTH
MOXHO CBECT# K CEAYIOLIEMY.

ConocTaBHM ABA BAPUAHTA KOMMAEKCA BOLOOXPAHHBIX MEPONPHSITHH,
UCTIOAB3YS chenyowne 0606iuenHbie nokalarend: K — kanutanbHble
BIOWEHHA 118 CO3RAHHSA TEXHHYECKHX CPEACTB BOAOOXPAHHOI'0 HABHAYEHUS;
7 -- IKCMAYATALUMOHHBIE UIAEPHKHN NPH HEMPEPLIBHOM hYHKIIHOHUPOBAHHH
TEXHH4ECKHX CPEACTB; B —00beM YHHUTOXKAEMOro 3arpA3HAIOLIEr0 BelllecTBa
B pe3ynbTare BHEAPEHHS TEXHHUeCKHX cpeacTB; ¥ - morpebuTeabckuit
pdekT, koTOpbIH BeIpakKaeT TOT WM HHOIL pesynsbTarT OT npeJoTBpalicHus
NPOW3BOACTBEHHBIX BLIGPOCOB.

B pea.lbHBIX YCIOBHAX 4acTo BCTpevaeTcs cieaywwas dopma
coMOCTaB.1eHHA NoKa3aTtelleil BapHaHTOB BOLOOXPAHHLIX MCPONPUATHIA:

K>K.?,>D.B>B,. #,~ W

280



llepBbiit Rapnan1 HPEANOYTUTCIBHEE MO KAIIMTAIbHBIM BJIOXEHHAM H
IKCMUIYATAIHOHHBIY 3aTpaTaM, a BTOPoH - no ofbeMy YHHUTOXKECMOro
3arpasHALLel o BeulecTra, Mono:1b30BaTh KpUTEPHI MUHWAMYVa 1PHBEIEH-
HhIX 3aTpaT JONYCTHMO NHKIIL 1IPH YCIOBHM MPHBEACHHUA BAPHAHTOB K
TOXAEeCTBEHHOMY pe3yabTaTy. [IpaBuiio TOXKAECTBA RbIPAXKAETCA YCIOBHEM
B,=B, -AB

IlpupaiieHue xanutanosnoxenut AK u exeroanbix usaepxex A2
obycrnasniuBaer yseinyeHne obbevia YHUUTOXKACMOTO 3arpsa3HSIOLIETO
BellecTsa Ha AB Jins nipuBeaeH s BAPHAHTOB K TOXIAECTBEHHOMY De3ybraTy

B+AB
~u

H UCHONB30BATL CKOppCKTI‘IpOBaHHblﬁ nokasar€ib Ana Bblﬁopa

Heobxoanuvo nepeCyYNTaTh NOKA3ATE M [ICPBOIO BapHanTa. Kl .

3|'B+AB
B

BapHaHTa C GOLIINUM SKONOrHUecKUM 3dheKToM.
3, +E,K, €3, +A2+E (K, + AK). (9.19)

[Tocne npeobpazopaHiil monyunm yclosHe Ile.1€Coo6pa3IHOCTH
JAONOAHUTEIbHBIX 3ATPAT:

A3+E, 8K D, +E, K,
M < B (9.20)

CooTtHowenne (9.20) nokasniBaeT, 4TO ANA NPHHATHS BapHaHTa
BO/100XpaHHbIX MEPONPHATHHA ¢ GonbLIUM dkoaoruueckum Hdextom Heobxo-
KMo, uToGbl Npupallienie NPUBEAEHHbIX 3aTpaT, OTHECEHHOE K JOMONHU-
TelbHOMY 00bEMY YHHYTOKAEMOTO 3arpA3HAIOLIEIO BELHECTBA, 65110 MEHbILIE
WITH paBHO NpUBelleHHbiM 3aTpaTam 62308010 BapualTa. Yau nnave, Aonod-
HUTE1bHBIE NPUBEEHHbIE 32TPATHI, OTHECEHHbIE K 1IPUBCACHHLIM 3aTpaTaM
Ga3uCcHOro BapuaHTa, JoMkHbl ObITh KE 60MLIIE OTHOCHTENLHOTO TPUPOCTA
3KONOrHUeckoro Pppekta

A3/3<AB (9.21)

Tenepb paccMoTpum cnyqal paciipeaenenns ofbema 3arpasHatOWEr 0
BeltlecTsa B Ha # BOA0OXpaHHbIX YCTAHOBKAX TaK, YTOGb! CYyVMMAPHBIE 3ATPATH!
OblIH MHHHMAIbHEIMHU 3a1"pa'n>1 HA YHHUYTOXCHHE 341 pA3HAROLLCTO BEILECTBA
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Ha Kaxc.10fi ycTanoBke (= 1.2 p) asisioTes PyHKUMAMK BHIXOA2 BELICC [Ba
h.h. h w parusiorcs cooTBercracHHo 3 (b ), 3.(b.) 3 (4 ) [lpu 37oM
Gviev HveTh B BM1Y. YTO 3aTParkl Ha 06€3BPERHBAHUEC BEIIECTBA BO3PACTAIOT
NPH YREIMYCHHU €10 KoauuecTsa. T.e 0'3 /0b® >0 MaremaTHyeckas
(opMynuposKa 3a/1a4u: HAHTY TakKE NEpPEMenHble b , b, b ,uTOGbI

H
3,= 3, b =min (922)
=l
1py ycaosru

H
D b =B(b 20, i=1.n) (9.23)
i-1

Pacupedcnenne YHHYTOXAEMBIX 3aIrPA3HAIOMNX BEIUECTB MEXy
BOAOOXPAHHBIMA YCTAHOBKAMH ONTUMANIBHO, ECITH 1IPCIENhHbIE 3aTpaThi 0
UX YHHUYTOKCHUIO HA ITHX COOPYIKCHUAX PaBHbl MEXIY co00i"

83,/8b, = 83,/8bh, = 83, /8b, = A (9.24)

Fcan npeae:isHble 3aTpathl Ha obGe3spekuBalHe 3arpaA3HAONIErO
BEIICCTBA HA OTAC.IbHBIX COOPYKCHHAX Pa3Hele, TO BLI'OUHO Nepepac-
peAenuTh 3aAaHHbIH 00beM YHUUTOXKAEMbIX BELIECTB, YMCHBLUIMR ero Ha
TeX COOpYXeHHSX, [j1e NpCIeNbHbie 3aTPaThl BhIUE, # YBCIMYUB TaM, (/e
OHM HHXKE; ITO [IPHBEAET K CHMKEHHIO COBOKYMHbIX 3aTpal.

Ecan Ha BCEX BOAOOXPAHHBIX YCTRHOBKAX fipeAesnbHble 3aTpaThi Ha
YHUUTOXKCHME 3al PASHAIOLINX BCLUECTB OAMHAKOBbI, TO MOXHO roBOpUTL 06
obLIHX NpeAelibHbIX 3aTPATaX HA MX YHHUTOXEHHE, KOTOphIC PaBHAIOTES A
Ecay 3ajaHHbli 06bev 3arpa3HAIOWEro BEICCTBA PACNpe.lelleH Mexay
BOJLOOXPAaHKbLIMY YCTAHOBKAMHK HC ONTHMA1bHO, TO ycnosue (9.24) ne
BLINOIHAETCA W HEMIb3S FOBOPHTSH O Kakux-Nu60 000bWaoILMX HOPMATHBAX
VHUUTOXEHUSA 3arPA3HAIONIMX BELUCCTB, B 3TOM CAYYAC 34TPATHI Pa3;utibl
ANA Kax.10# BONOOXpaHHOM ycraHoBKKH MCnoibiva splilelpyBeAeHHbIC
peuICHUs, PACCMOTpHUM 3a1ady OlTHMANbHOIO Bhifopa CTPYKIypH
BOJ0OXPAHHBIX MEPONIPUATHH OF 3arpaiHeHUa BoAoemos Kpurepuev Beldopa
BOJOOXPAHHBIX MEPONPUATHH MOKET CTYKHTH MHHHMYM COBOKYTHBIX TEKY-

HIMX H CAHHOBPEMEHHBIX 3ATPAT HA MEPOIPHATHA. &) 110 MPeTOrBPAIICHHIO
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3arpA3HEHMUA BOAOEVOB (ROA0OXPaHHbIE YCTaHOBKK) 3, 6) No kownencaumu
HETAaTHBHBIX COLMANBHBIX, KO0l HHECKUX K IKOHOMUUECKHX 110C.ICACTRHI.
ofycnoBICHHBIX NPEBbIIEHYEM dak rnueckux 3arpa3Heuit Haa ecrecraen-
HLIM 321 pA3HEHNEM — 3

MatemaTuyeckas GopMyirpoBKa 3adaud: HAWTH Cpedu 3Ha4eHH
3aiepkaHHbIX 3a1 patHenuit C, C. .C, onTuManbRYIO BeIRuuHy ¢, uToGhl

3, =3, (C)+3, C, =min, (925)
TIpH HANWYHHU OTPAHHYHBAKOILECTO YCINOBHA
Cy SC,p. (9.26)

Tak kak cyMvapHbIe 3aTparhbl COCTOAT W3 ABYX COCTABJISIOLIUX, KOTOpbIe
C W3MEHEHMEM KOHIIEHTPALMY 3arpA3HEHUH H3IMEHSIOTCS B NPOTHBONO;I0K-
HBIX HATIpaBneHusX, TO 8 06L1EeM #X MOXHO aNfPOKCHMHPOBATHL MPOCTLIMA
hyHKUHAME:

1. 3arpaThi Ha BOZOOXPAHHbIE MEPOIN PUATHSA anPOKCHMHPYeM NIPOCTOH
avrednoll gyukunci

3, (C)=0ay+a-C,, (9.27)

rie a,~NOCTOAHHbIE 3aTPaThl HA BOAOOXPAHHbIE MEPOTIPUATHA, HE CBN3ANHbIE
C KOHUeHTpauHei 3arpasHcHui (HanpuMep, Ha MepotipusTus, obycnos-
JleHHble TMKBUAALUeH NOREPXHOCTHO-AKTHBHbIX BEWIECTB, HedTElPOAYKTOB,
¢deHoNoB U TA ); @ - JONOAHHTEILHBIC 34TPATHI HA JIMKBHARUMIO €ARHUILL!
KQIWYECTBA 3Arps3HEH U,

2 3arpaTbl Ha KOMMNEHCALKIO HCTATHBHBIX COLHANBHbIX NOCIeACTBHUI
annpokcUMupytoTea dynkumedi

3,-(C,)=by +B/C,, (9.28)

rie b, — MOCTOAHNBIE 3aTPAThl HA KOMNEHCAIMOHHBIE MEPONPUATUS, HE
3aBHCALIME OT 3aTpaT Ha BOAOOXPAHHbIC MeponpusTus, P~ kordduumnent
nepeMeHHOR YaCTH KOMIIEHCAUMORHBIX 3aTparT, CHIKAIOIMACA NpH yBe.1u-
YEHWH 3aTPAT Ha BOOOXPAHHLIC MEPONPHATUS

Oupenesius 3HaucHua a,, @, b, v 8, ypasrene (9 27) voxem 3anucarb

3, (C)=a,+by ra Cy+B/C, {929
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CYM\JaprIC iarparel Ha BOAOOXPAHHbLIC H KOMIICHCALMOHHBIE MEPOMPH-
ATHA 6yﬂ}’T MHEHHUMAJbHBI NPH DKOHOMKYCCKH ONTHMAIbHOM 34/1€PKaHUH
C ., 3aIpA3HEHNHA, BC.INUMHY KOTOPOTO HafileM W3 pABEHCTBA HYJII MepBoH
1POU3BOAKON CyMviapHbIX 3aTpar 3 (0THOCHTCILHO C)

BB
JC Cozm , {9 30)
OTKyAa
Coor = Ja/B 9 31)

DTo 3HAYMT, 4TO CyMMAapHBbIE 3aTpaThl 3_ MUHMMAIbLEBI ANs TAKOTO
3Hauerus C, npy KOTOPOM 3aTpPaThl HA BOJOOXPAHHBIE U KOMIIEHCALIMOHHbIE
MEPOMPUATHS PaBHLI, HJIM COKPALUEHHE 3aTpPaT HAa KOMIICHCALMOHHbIE
MEpONpPHSTHA paBHAETCA POCTY 3aTPaT Ha BOAOOXPaHHbBIE MCPONPHATHS

Ecau npu 2koHOMHYECKH OnTHMAaNbHOM 3HaveHHn C_ GYfET BbINOII-
HATLCA ycnosue (9.26) C, < C'_P, 3HAYUT IKOHOMHUECKHH ONTUMYM
COOTBETCTBYET ontivaltbHoMy. Ecanke €, > C_, To cireptyet obecneunsars
CaHUTapHO-THrHeHUYecKkHe TpeboBaHUsA K KAYECTBY BOALI M NPUHUMATH
C=C p» HO L1141 ITOTO TpebyHOTCA HONONHUTEIbHbIE 3ATPAThI.

JonmonnuTenbHble 3aTpaThl IKOHOMHYECKH OYAYT ONpaBLHaHbI, €CIH
HMEET MECTO COOTHOLLEHHE

8 6o t)
AC [Con-Co) (9:32)
HopMmarus 3KOHOMUHYECKOH OLEHKH A HAXOAMTCA KaK MHOXKHTENL
Jlarpanxa npu MHHUMA3AUKRY MOIM(DHLHPOBAHHOTO ypasHeH s (9 29):

[.=3.(C)2,(C, - Cp)=min, (9.33)
__ B
A= Cm_—_a (9 34)

[TpuHaTHE 3TOH OUEHKH B KA4ECTBE HOPMATHMBA TAET BO3MOXHOCTL
oueHuBaTh IPHEKTHBHOC Ib AONCIHUTEILHBIX 3aTPAT HA BOOOXPAHHBIC
VEPONPHsIIis.
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IMaea 10. HCHHOIb30OBAHHME IIOBEPXHOCTHOTO CTOKA B
CUCTEMAX TEXHHYECKOI'O BOJJOCHABXEHUSA

10.1. Bo3voiKHOCTH NPUMEHCHHUST TIOBEPXHOCTHOTO € FOKA
B TEXHOJIOI'HYECKHUX Opoueceax

Bona mmnpoko ucnons3lyercs B 6ONbUIMHCTBE TEXHO.IOIHYCCKUX
npoueccos. flpn 7rom Hauboabwee KOMHUCCTRO BOAbl NPUMEHACTCA B
KauecTBe XJIaAarcHTa, DKCTpareHTa, TPaHCMOPTHPYIOWIETO areHTa W Npu
COMETaHUH 3TUX PyHKuMH 1o HCKOTOPBIM IKCMEPTHBIM OLCHKAM, Ha
OXMa)KAEKHe TCXHONOIMYECKOro 080PYA0BAHHA H TTPOJLYKTOB DACXOLYETCH
oko:10 70 % Bceii 1toTpe6:1aemMoii 11pOMBILLTEHHOCTHIO BOBL.

B Poccuu na npeanpuatuax HepHo#i METannypriu B 3aBUCUMOCTH OT
BHAa NpOH3BOACTBA Ha OXJIaXACHME pacxoayercs 30—-85% Boani. UBETHOMN
Metaanyprun — 10-40%, xumuueckoit BPOMBIILTIEHHOCTH W TIPOK3BOACTBA
MuHepaibHbIX ynobpenunit — 70-80%, no npou3soacTBy pa3nuuHbIX
nonumMepH3aiMoHHbx ninactmace — 80-90%, nedrencpepabarsisaronieil u
Hedrexumuveckoil npoMblinnennocT — A0 95%, mamuHocTpouTeNbHOMN
npomeiiienHocTy ~ 50% Jlag npeanpusTHil nerkoit npoMblIIIEHHOCTH
XapakTepHo 3nauuTenbHoc {okono 70%) UcI0IbI0BAHHE BObI B Kayecrse
IKCTpareHTa A8 NPOMBLIBKH Cbipba U nonydhadpikaToB Ha pa3nbIX CTAAMNX
TEXHONOrU4eCcKoro npouecca, 10 2% BOJIbI PACXOYETCS HA MPUTOTOBlCHHE
Pa3snuuHBIX PacTBOPOB, OCTAILHOE KOJHHYECTRO BOAbI UCIIO/IBLIYCTCH B
KAUCCTBE OXANKAAOLUEro areHTa.

B CIHIA Ha npeAnpusTHax HepHol veTaniyprud, asToMoOHIILHOI,
IIPOM3BOACTBA HEOPraHUYECKMX KpacHTCRell.  UCIII0103HO-0yvaxHOM,
CBEKI0CAXapHO#, KOHCCPBHOH, NI0A00BOLLHOH, MO0KONEpepabaTbiBatOIel
H HedTenepepabaThiBaoeld NPOMBIUNCHHOCTH HA UEIH OXJAXALHNS
pacxoayetca 20-60%; Ha npeaAnpUATHAX 110 MPOU3BOACTBY AFOMHHUA,
CHHTETHHECKHX CMOA W a30THLIX YA00peHHH. Heuen110103HOMO OpraHu-
YECKOr0 BOJIOKHA, ra30reHepaTopHbIX 3aB0i108 — 70-93%.

Mo naunbIM SOOHCKKWX CTELHAINCTOR. OTHOCHTE.ILHAA A0S BOMMI,
HCNO:Ib3YEMOM HA NPOMBILLIEHHBIX IIPEAIPUATHAX CTpaHbl AN Lenel oxna-
K;1eHHUA, COCTABAAET HA CTA.ICMIABH.IBHBIX, XiMuueckux — Sonee 90%, pesin-
HOBOM NpoMbliLiieRHOCTH — 87%, useTnol meta.nypruu — 80%, manmno-
cTpoctus — 45-60%, MerannoobpabarbiBatoiieil npoMblLICHHOCTY - 35%,
1eNM0I0310-0yviaskHoil npoveiwicHHocT  10%
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MuorooGpaiie YC.I0BUH NpHMEHeHUMS BOAbl B NPOM3IBOACTRE 00y-
¢aam:BacT Muoroobpasuve TpeGopaHniil K oka3aTe g ee kawectsa. B ofwev
CJly4ae HCNO:b30BAHUE BOABI B TEXHONOTMHECKHX IIPOUECCAX HE J10KHO
NPHBOIHTE:

* K YXYALIEHHIO Ka4eCTBa BbIAYCKaEMON MPOAYKUHMH W HapyLICHUIO
TEXHOIOI HHECKOI'O peXcuva Kclnyatalii o0opyloBaHus,

* arpecCuBHOMY BO3JelicTRHIO Ha TpySonposoaw M obopyaoBaHHe
CUCTEM BOLOCHAOWEHNS H BOZOOTBEIEHHUS,

* BbIACHCHUIO MEXAHUYECKUX W CONEBBIX OTIOKEHHH B CUCTEME
BOJOCHAOMECHHA,

* paisnTHIO Buonoruueckux obpactauuii (SakTepuil, Bosopocnei,
utidysopuil, yepseit, ko;108parok, rpubxos i T.n.),

* CO3JaHHIO OMTACHOCTH 1A 3A0PORhS 00C.1yKHMBAIOLWENY 11EPCOHANA;

* 3arpA3HeHIO BO3AYUIHOro Gaccelina

Caunvrapno-ruruenuueckue tpefoeanna 3akmouarotes B obecne-
yeHHUM 0e30MacHbiX INUIEMIO0I0l UMECKHX 1 TOKCUKOAOTHYECKHX YCIIOBUHA
A9 niepcoHana Tak xak B psae Cly4acs NOBEPXHOCTHbIA CTOK 3arpa3HeH
faKTepHaiibHO, NPH €10 UCTOIL30BAHMH B CHCTCMAX TEXHHUECKOTO Bojloctab-
Wernua HeoBXoaUMO NpeayCcMOTPeTh BOZMOXKHOCTE obe3zapaxupanua 14
ofecredeHHa InuieMuoiloruieckod 6€20NaCHOCTH KOJNH-UHAEKC
OMHLICHHO! 0 U 06e33apaXXCHHOTO NOBEPXHOCTHOrO CTOKA HE J0MKEH NPEBbI-
warb 100 8 1¢X cHcTevax BodocHatxeHMs, [Ae NepcoHan HEllOCPEACTBCHHO
KOHTAKTHpPYET ¢ BoAo#, 1 1000 — ri¢ TAaKOro KOKTAKTa HET.

TlockONLKY NMPH HAAMYKK B IIOBEPXHOCTHOM CTOKE ClieuuUHecKHX
TOKCHYHBIX ipUMeCeH OH, KaK NpaBuiio, OTBOAUTCA W OUHILAETCS COBMECTHO
C IPOM3BOACTBEHHBIMU CIOYHbLIMH BOIAMH, COJEPXAWMMH aHAJICI HUHbIE
COeAMHENUS, 0TOIHUTCIbHLIX veponpua1uil no obecncyeHuio ero TokeH-
KO:101 HYeCc kol Oe3omacHoCTH He TpefyeTcs

CTelieHb OUMCTKH 1OBCPXHOCTHOL O CTOKA, HCIIONL3YEMOFO B CHC1EMAX
1eXHUUYECKOTO BoAOCHAOAKCHWA, onpeje.1neTcs TPEOOBaMAMU K KaYeCTBY
TEXHUHCCKOH BOAbL KOTOPbiE B KaX10M KOHKPETHOM Ciydac ycTaHas:Iu-
BAIOTCA B 3ABUCUMOCTH OT HA3HAMCH KA BO1b! (OX12X ACHUE, THAPOTPANCLIOPT
H /LIS HAPOCUIOBBIX YCTAHOBOK) H rpe0OoBaHUH reXHOI0TH4€CKOro NpoIlecca

Tax, Hanpuvep, Ka4eCcTBO BOALL Kak TEPMOAreHTa HOPMUPYETCA 110 e¢
1cpMOCTABHABHOCTH W AHTUKOPPORUIHHOR yCTOHYHROCTH BHOreHHOCTH
obycliaBInBaeTes HaTuUMeM GHOTeHHbIX TEVICHTOR, OPI aHHYCCKUX BELLECTB.,
Temneparvpoll, codepxanves KUCAOPO.La, OCBELUEHHOCTRIO W T A, [Jlas
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HPCAOTBPALICHHMA MCXAHUYECKHX OTIOKCHUH B [E\HHYCCKOH ROLC LOTKHO
OblTh 01 PAHHYEHO COACPNAHHE BIBCHIEHHDLIX BCHICCTH, HCDFENPOAYK MO8,
Macel, KpacoK M T4 TIpu 2TOM KOHUCHTPAUHA B3BELUEHHLIX BENICCTE O panH-
YUUBACTCH HC TO.TBKO MO OHUIEMY HX KO.IHYECTBY. HO W 110 KPYMHOCTH
TpeboBaHus K xauecTsy 000POTHOH BOLBI B PA3THUYHBIN CTPAHAX MPHBEACHK
8 Taba. 10.1.

Tatauna 101
TpeGosanua K xauecTsy 060pOTHOI BOJbI OX.1AAAAVLUMX CHCTEV

Toxasirerm T “Poccwn | _CIIA | Bemxobpitann: |
KecTROCTh, MF-3KB./TT ‘T_ |
obman [ 5-535 2.6 3 |
xapSoNaTHAR i 2-3 0,4 2 i
Obmee conecoaepaanne, wiim, 1200-3000 500 3000 _j’
Xnopnaps, Mr/n 300400 500 600 1
Cym.garel, mr/n ~ 500-550 200 400 !
XIIK, mr/n 70200 - R
Bipelgennnie BelecTRA, Mr_,‘l L 20"500_.._1_ R ]
pH | 6585 | - 8 ]

[lpuseneHHbI nepeueHb nokasarenei U CIOKHOCTL HHIMKO-XHMH-
YECKUX NPOLECCOB, [IPOUCXOAALMX B OX QK TAOBIMX CUCTEMAX, CBHACTE Ib-
CTBYIOT O HEBO3MOXHOCTH YCTAHOBJICHUS KOHKPCTHMX Tpebomranuil «
Ka4uecTay BOAbI, HCMOALIYEVOH B npoueccax oxnaxaedus. Kpome Toro, B
Hacroswee Bpems paszpaboraHel MeToast 06paboTky BOABI, KOTOpbie
1103BOJSIIOT 38MEANIMTH WilH IPEAOTBPATHT b BEHUCYKAIAHHBIC OTPHLATCAbHbIC
seaeuus. B ceasu ¢ oTuM Heaecoobpasto B KKA0M KOHKPETHOM Cayuvae
CTENEHL OMUCTKH MOREPXHOCTHOrD CTOKA NEPEi €ro HCIOALI0BAUHEM B
0GOPOTHBIX CHCTEMAX ONPEAEISTE HA OCHOBE TCXHWKO-IKOHOMMYECKOTD
pacyeTa ¢ YHETOM BOIMOXHOCTY pa3baBieHWs CTOKa NPUpONHON 800N W
MpHMEHERNA MCTOAOB KON AHLKOHHPOBAHHSA BO/LbL.

Kak noxasbiBaloT pacueTsb!. NOBEPXHOCTHOTO € T0Ka, opvupytowetoca
Ha TEPPUTOPHI NPOMLILIACHHOI O MPEANPUATUS, BLIBAET HEAOCTATONHO /1714
obecnedelns TEXHOMOTHUCCKHX NOTPeSHOCTEN. H ITOT CTOK MOXET
HCIQHBIOBATLCA B CMECK ¢ peqtoH BOAOH WM OYHUIEHHBIMH CTOMHbIVK
Bo4aMH Ha npeanpus ruax MCTalivpr vueckoi, HedTenepepabaruisaiuci.
HePTEXUMHUECKON, XUMMUYECKOH H HECKOTOPBIX JIPYIHX OTpAaciei 1ipomMui-
11IEHHOCTH, PACHOTOKEHHBIX B K.IHMATHUECKHX 30HAX CO CPEAHUM 1 0T085IM
ko:nuecTsov ocaikon 400-600 vv. obpasviouiics Ha HPOMILIOILIKA
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[LOBEPXHOC FHBIH CTOK cocTam:iser 4o 30 % 1010BOro HOTpeMIeHrst BO;LbI
HPCIINPUATUEM CrelleHt O4UCTKH MMOREPXHOCTHONO CTOKA 3ABUCHT OT
TpeboBanuil k Ka4CCTBY BOAbI, MCTIO1B3YEMON HA TEXHO10-FHMECKHE HYKADI.

10.2. TpeGorauns K Ka'ecTBY MOBCPXHOCTHOTO CFOKA
NS CHC1EM OXJIAK1eHHA

OueHb NEPCNEKTUBHO HCIIONh30BAHME OHHUILEHHOIO TOBEPXHOCTHOTO
CTOKa B 06OPOTHBIX CHCTEMAX OoxJaxkaawoliero sofiocHabwerus [lpu stom
rpebOBaHHA K TEXHOI0! MYCCKHY CBOHCTBAM OHHILLEHHOTO MOBSPXHOCTHOTO
CTOKa cROAATCH X obectiedeHHO 3dipexTHBHON paboTh! TenNooOMeHHBIX
annaparos, T.. IPaKTHYECKH M0AHOMY OTCYTCIBHIO 00pa3zoBaHHsa Ha
IOBEPXHOCTH TEITOOOMEHHUKOR COJIERBIX, BUONOMMUECKUX H MEXAHNUECKHMX
OT:10KeHHi H koppo3HH oBopyroBatus. K 00pas30BaHHIO COIEBBIX OTIHOKEHHI
MOTYT HPUROANTb HOHbI KanbUHs, MalHWS, aMIOMHHHS, KEe3d, LUHHKA,
docdatsl, cyapgathl, charMkarsl, Bukapbonathi. xapborartsl [lponecce
B3aMMOICHiCTBHA HOHOB M KOHUCHTPALMA HX HACHIWEHHR 3aBHCAT OT
TeMneparypbl BOAbl, HOHHOH CH:lbI pacTBOpA, BOAOPOUHOIO NOKazaTes,
cOACpKaHnA OkHCiHTeel. BoccTanoBUTeNeH, AncliepraTtopos ¢ T1AB
llponecchl KOPPO3HK CBA3AHBI C XHMUUYECKHM COCTABOM BOAbI M THMAMH
MaTepHANOB, IIPUMEHAEMbBIX B KOMMYHHKAUUSX W obopyitosannu. BakHeH-
LIMMH NOKA3ATEIAMY 1IDH 3TOM SBAAIOTCH COAEPHAHNE KalbLHA. XNOPRIOR,
cysbthatos, kapboHatoe, Guxapbonaroe, kucnopoaa, Temneparypbl 1 pH.

Onpejieasiomiuv pakTopoy HakuireoOpa3oBanna B o6OPOTHLIX
CHCTCMAX ARMACTCA COCTONHMC HACHILIEHWS BOJBI O KapbOHATY Kanbiya
llpouecc oGpazoBanus KapbOHATHRIX OTAOKCHUH HA NOBEPXHOCTH TEMJIO-
obmeHa TPONCX0;IMT NpH padtokeHnn GukapboHara kaibUMA Mo cxeve:

2HCO, <> CO7 + H,CO, ¢ 0:1HOBPEMENHDIM HHPOLECCOM ACCOLHA-
IIHH

Ca™ +COJ » CaCO, & CaCO, <>
Mo KRY.IbL HEpeobILLCHELI
pacTBOp

< CaCO,; © CaCO, «» CaCoO,

AMHKPOH ev(MHKpUH

(1o n
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Mepepacnpenenenve GoOpM YI.IEKNCTOTHE, HAXOMAIUMXCH B JIMHAMHK-
YECKOM DaBHOBECHH, TPOHCXOUT NPH H3MEHEHUH TeMnepaTyphbi BOAbl B
COOTBETCTBHH C H3MEHEHHEM TEPMOAHHAMHUYECKMX KOHCTAHT MepBOii M
BTOpO# cTyneHedl auccoumauun yronbHoit kucnorsl. [lpu Harpese Boabl
OuxapbonaTHele HOHBI TlepexoAaT B kapboHaTHLIE. KOTOpLIE, pearupys ¢
HOHAMH Kanblns, o6pasyroT MajopacTBOPUMOE COCOMHEeHHe — KapOoHaT
KaibUHS, BbINAZAKOWKIA B BUAE KPHCTALIHYECKONO OCAAKA B TeNN00OMEHHBIX
annaparax # TpyOonpoBoaax.

IHupokoe npuMeHEHNHE B MUPOBOH NPAKTHKE MMOAYHHIH CNOCOOLI
OLIEHKH CTabHNILHOCTH BOIbI 10 MHACKCY HACHILIEH U KapGOHaTOM KajbLIuA
(vupexc Jlanxenve — J) v no HHAEKSY cTabunbHOCTH (MHaeke Pustepa —~J )
Bennunna nHgekca Jlanxkense ects pazHuLia MeXay 3amepesHol BeTHYRHO
pH, Bonm npu ee dakTuueckol Temneparype ¥ Benuunnol pH, coorser-
CTBYIOLLEH paBHOBECHOMY HAChILUEHUIC BOAb] K2pOOHATOM KasibitHa NPH TOH
xe TeMneparype. Bennunna pH 3aBdcuT OT Temneparypbl BOAbI, COAEPKAHHS
B Heill KanbuHs, WeNoYHOCTH K 0BLiero conecoaepxkanus. Jlaa onpeaeneHus
pH nocTpoeHa cOOTBETCTBYIOMaS HOMOrpaMMa, KOTOpas MpHBEAEHA B
HOPMATHBHBIX EOKYMEHTAX H CHELHAIbHON AUTEpaTypeE.

Hecmotps na 710, 4to abcomioTHas Benuvuna uaexca Jlarmkense He
AIBNAETCH KOAHUECTBEHHON OUCHKOH HRTEHCHBHOCTH OTROXEHHA kapOoHaTa
KanbUHA, CYWECTBYET CAEAYIOlas KiaccHduKalnsg BoAbi:

® npH ] > 2 BuIpaXKeHA TEHACHLMSA K OTIOKEHHIO Ha CTeHKax Tpyb
kapGoHaTa KaJiblind, 4TO NPEAOXPAHSET HX OT KOPPO3HH;

e npr J = 0,5 BO3MOXKHBI He3HAUNTENbHbIE HAKNNeOOpa3oBaHua UK
KOppO3H;

¢ npH ] = 0 paBHOBECHOE COCTOSHNE, HO BOIMOXKHA MHUTTHHIOBAs
KOppO3HS;

o npu J = -0,5 BO3MOXHBI HE3HAYHTENLHAS KOPPOIUA H QTCYTCTBHE
HakunieoGpasopanys:

e npd I = -2 obpasopanus kapboHaTa KAAbLUA HE MPOUCXOAMT, BOAA
COAEPXKHUT AT PECCHBHYIO JIBYOKHCH YIIEPOAA, KOPPO3HOHHO aKTHBHA.

B otnruHe OT HKAEKCa HACHILLEHUSA BENHYHHA BiAekca CTadUIBHOCTY
(Pn3nepa) J_ = 2pH - pH, - sBnseTCA kONMYeCTBEHHO! XapaKTePUCTHKOH
OTK/IOHEHHS CBOHCTB BOALI OT COCTOAHHSA CTaOMILHOCTH: C YMEHbIUEHHEM
IHaueHHs J < 6 BO3pacTaeT HHTEHCHBHOCTb OTAOKEHNUS B CHCTEME KapboHaTa
Kanblus; ¢ yBenuyeHnem J < 7 yBenuuuBaeTca KOppo3MOHHAA aKTHBHOCTD
BOJIbI; PABHOBECHOE COCTOARME UMK cabas koppo3us NpoABAAOTES npu 1
or6ao7
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Ouetka cTabHMNBLHOCTH M KOPPO3HOHHON aKTHBHOCTH MOBEPXHOCTHOI'O
CTOKA Pa3IMYHbIX OTpac.Iel NPOMBILICHHOCTY 110 HHAeKcaM saHKedhe K
Pu3nepa (1aba. 10.2) noka3biBaert, YTO 110BEPXHOCTHLIN CTOK ABISETCA
HecTabMbHbIM H B CUCTEMAX MOI'YT HMETb MECTO He3Ha4yHTEeAbHble Kapbo-
HaTHbIE OTNOKEHNA U KOPPO3HS 060pYLOBaHUS.

Tabruya 10 2
3uavennn nugexcos Jlanxense u Pruinepa 218 noBepxHOCTHOIO
CTOKA NPeINPUATHA Pa3IHYHBIX OTpaciell NPOMBIMITEHHOCTH

Temneparypa, °C
xﬁ?‘;{;"u‘;‘f‘;‘“ 30 ' 35 40
J J, J J. J 1.
Meramypriseckaii sasog | -0,81 | 922 | 0,71 903 | -0,62 { 848
MaurocrporTe b b1 -042 | 854 | -032 | 825 028 | 816
38BON

Hedrenepepabaremaomust | 0,37 7.6 045 6,87 0,56 6,68
38BOA,

Hedrexnmuseckni 0,1 | 0,728 | 021 7,09 0,30 6,9
xomOunar

110 *Asor™ -048 | 796 | 0,38 | 7,77 | ~0,29 | 7,58
Jason CHATETHEECKOIO -015 | 827 | 0,05 | 808 0,04 739
Kayiyka

3amox pe3rHOTEXHHIEeCKHX 0,1 T4 0,2 721 0,29 7,02
aazemmit
T ~07 | 903 | -062 | 875 | 051 858

O6uenpu3HaHAOTO KPUTEPNS OLUEHKH KOPPO3HOHHON aKTHBHOCTU BOAIBI
B Hactostlee BpeMs HeT. [Ipotiecchl KOpPO3uH CBA3aHbI ¢ XapaKTepHBIMU
ocoOeHHOCTAMH Bolbl H METanna, B MEPBYK OUEPEib C XMMHUECKHAM
cocTaBomM obopoTHOIL Boabl. CylutecTBeHHOE BAMAHHE Ha ckopocTh 06eil 1
MECTHON KOppPO3NH NPH NPOUYHX PaBHBIX YCIOBHAX (COACpXaHUK KHCIOpOAa,
Temnepatype, pH 1 T.1.) oka3biBaeT conepxaHUEe B BOAE XNOPUIAOB U
cyastaros. C yBennueHHeM ux xoHUEHTpauuu obneryaerca aHopHbI
MPOLIECC, YMEHBILIAETCA PACTBOPUMOCTS KHCITIOPOAA, CHHIKAETCS aKTHBHOCTD
HOHOB, Y4TO CTHMYNUPYET KOPPO3HI0 MaTepHaia xoHcTpykuuit. Kpove Toro,
KaK XJopuapl, Tak U ocobeHKo cynbdathl, OTPUUATEIBHO BIMAIOT HA
3alUTHBIE cBOMCTBA KapOOHATHBIX mneHok. Jia OUueHKHW KOPPO3IMOHHOM
aKTUBHOCTH BOIb!, Bbi3bIBAEMOH NOBLILLIEHHRIMK KOHLIEHTPAUMAMH XNOPHAOB
# cybgharos (no nanubiv BHUU BOJIITEQ) moxeT cnyxuTs GespazmepHoe
cooTHOWweHue, [1.
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(10.2)

rie pa3vepHOCThb BCLUECTB NPHHHMACTCA B MTI-JKB./1.
Ilpn I > 0,35 Boga He NPOSRASET KOPPOIMOHHON AKTHBHOCTH.
llenecoobpaiHo onpeacisTh TEPMOCTAOWIBHOCTS U KODPO3IHOHHYIO
al pECCUBHOCThL IKCIIEpUMEHTANBHBLIM NyTeM. KauecTBeHHbI! cocTas
uccaeqyeMoro croka npusesed B 1aba. 10.3.

Tabaiya 10 3
KauecTBeHNbiil COCTAB ZOKACBOIO CTOKA

IMokazarens Enuuuna 3ueenua nokaszareseit
3arpsIsHE HHOCTH H3MepeHHs

pH 7.8-8,2
XIIK Mmr/n 40,0-80,0
Kecrkocrn obmas MI-3KB /T 4,0-5,2
enougocm MIr-3KB. /1 1,040
Coneconepriasne Mi/n 600,0-800,0
Xnopuzae! Mr/n 70,0-180,0
Cysmgiatni Mr/n 50,0-90,0
Kameumii MT-3KB./JT 2,5-3,6
Mar unit MF-3KB /11 1,8-2,2

HccnepoBanua npoBORWANCE NPH TeMIiepatype Harpesa ofopoTHOI
sobl 30 1 40°C ¢ kodhdnunenTom ee ynapusauns 1o K = 3.5. Pesynbrars!
HCCNIEIOBAHKIT IPU pasHbiX KOIPDHUUEHTAX YNAPUBAHUS 1.1 TEMINIEPATYPEI
30°C xapaxTepu3yloT BoLy Kak HecTabMiIbHYIO B OTHOWeHuH 00pa3oBaHus
KapGOHaTHBIX OTJIONEHMH N KODPO3MOHHO HEAKTHBHYIO BO BCEM DACCMO-
TPEHHOM AWana3oHe KpaTHOCTH ynapuganus (Taba. 10.4).

HcenenoBaHna NOKa3anu, YTO HIMEHEHHE LIETOUHOCTH H ColepiKaHus
MOHOB KaJibUMR IPH YNapuBaHHU BOAbI NPOHCXORHT HE HPAMO 11PONOP-
uuonansHo K. Flo-suanmoMy, 3T0 00ycnaBIHBacTCs NPUCYTCTBUEM B
A0 AEBOM CTOKC OPraHHYecKHX BELIECTB, KOTOpble MOTYT OKa3blBaTb
HENOCPEACTBEHHOE BIHSHHE Ha 11POLECt Hakuneobpas3oBaHKa, CnocobeTByA
liepechieHUIo 0GopoTHOH BOIbI KapBOHATOM KanbLMa
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fab wiua 110 4

3uauenus Nokasareleii cTabIILHOCTH BOALI U ee KOPPOIMOHHOR AKTHBHKOCTH

O6GopoTHas Bona npu K,
Mokazarens { Mcxoanas poaa 14 WE 785
J 0,16 0,31 0,54 0,66
Je 7,13 6,83 6,37 6,13
0,49 0,53 0,39 0.29

DKcnepuMEHTaNbHBIMH HCCNIEA0BAHUAMH TepMOCTaOUNBHOCTH H
KOPpPO3IMOHHOH AKTHBHOCTH NOBEPXHOCTHOrO CTOKA ¢ TEPPUTOPHE
apeanpuATHR YCTAaHOBIEHO COOTBCTCTBHE TCXHONOTrH4YECKUX CBOHCTB
NIOBEPXHOCTHOT O cToKa TpeboBaHuaMm, RpeabaABNseMbiM K 1002BOYHOI Bo)e
0bOpOTHBIX CHCTEM oxRaxaaowero sopocHadxeHns. pH nosepxHocTHOrO
croxa Ha 0,1-1,1 eauHuu nuxe pH npuponnoi Boawl, ucnonnsyemoii
KoMOMHaTOM M5 MOANMTKH OOOPOTHBIX CHCTEM, a LOZepiKaHue co.ei
)KECTKOCTH, XNOPHAOB H CyIb(aTOB B JOXKEBOM CTOKE TAKKE HECKOMbKO
HWXe YCTaHOBICHO, YTO B CTATHYECKUX YCAOBHAX APH TemnepaTypax ot 20
Ao 60°C xoppo3nOHHaa arpeCCHBHOCTb MOBEPXHOCTHOTO CTOKA HHXKE, UeM
npnpoinoil solel. BMecTe ¢ TeM nepea ucnons308aHKeEM 110BEPXHOCTHOTO
CTOKA B OOOPOTHBIX CHCTEMAX er0 peKoMeHAyeTcs o6pabaTeiBaTh HHTHOK-
TOpaMd A7 MPEAOTBPALIEHUA KapDOHATHLIX OTAOXEHMWH U KOPPO3HH
obopyrosanna. TexHonornueckue cBoicTBa JOKIEBLIX BOA NPEANPHATHIL
pasNHYHbLIX OTPaciedl IPOMBILWLASHHOCTH Pa3/iMyaloTca MO YCIOBHAM
obpazoeauns kapGouaTHuIXx oThokeHHH. CKOpOCTb 3TOTO Iipoiccca R
3aBUCUMOCTH OT TEMIIEPATYPLl U KPATHOCTH YNapHBaHHS MOXKET AOCTHIATh
JIECATKA MMIITUMETPOB B FOA.

Hu3kas TepMOcTaGHABHOCTL HCCNIEZYEMOTO AOKAEBOTO CTOKA NPH CTO
NMpHMEHEHHH B CHCTemax 0DOpOTHOrO BOAOCHAGKEHHA MOXET HPUBECTH K
3HAUUTENBHOMY CHIKEHWIO KoY(pdrudeHTa nepedaui. B cBa3m ¢ ytum
TpebyHoTca CieunanbHble MeTObl KOHANLIMOHUPOBAHHS,

HMcnonb3oBanie OUHLLEHHOrO MOBEPXHOCTHOMO CTOKA B OGOPOTHBIX
CHCTEMAX OXJ2XAALIEro BOAOCHADKEHHS CBA3AHO C pellcHHeM npobnev
OTROXeHUA concH, koppo3nH TpyDoPOBOLOB H alnapaTyphbl, GHONOrHUYECKHX
ofpacTauuii 1 MeXaHU4eCKKX 3arps3HeHri. KaK HOKa3biBaloT HCCNCOBaHHUS
TEXHOMOTHYECKHX CBOHCTB NOBEPXHOCTHOIO CTOKA, B NEPBYIO ouepesth
CACAYET NPEAyCMATPURATL MEDOIPHATHA NO IIPEAOTBPALUCHUID COACBbIX
oTaoxkennii OO6paboTka BOAL AJA HIPCAOTBPAIUCHHS KapDOHATHBIX
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OTI0XKEHHW I HeoOX0anMa IpH Ul,, K,>3 {Luoﬁm - UIEIOYHOCTL A06aBoUHO
BoAbl, MT-3KkB /1, K — kod>pduunent ynapusanus). [lo xapaxtepy u
MEXaHU3MY ACHCTBHSA CIOCOBH 6OPHOLI C OTIOKEHHAMH MUHEPAIbHBIX coneil
MOXHO Pa3IefiuTb Ha TPH rpynnsl. | — CHUXKEHWE KOHUEHTpPAUKW HOHOB,
KOTOpble cnocoOCTBYIOT OTAOKEHHIO COJei; 2 ~ yCKOpeHHe fpoHUecCoB
KpUCTANNH3ALKY ¥ 3 — 3aMeNICHHE NPOLecCOs KpUCTallIW3auuy {BBEACHHE
HHTHOUTOPOB).

YMaryenne 106aBOYHON BOALI NPOW3BOAAT NpU NOBLILIEHHOH
kecTKocTH. [lockonbky MOBepXHOCTHBIN CTOK BCEraa CONEPKHT HE3HAYH-
TeNLHOE KONHUECTBO CONel KECTKOCTH (32 HCKIIIOYEHHEM CllyyaeB, KOTaa B
NOXKAEBYIO KAHANH3AILKIO OTBOASTCA MPOAYBOYHBIE BOAbl OOOPOTHbIX
CUCTEM), yMArueHHe ero uenenecoobpasno. [na npenorapamtexns
xapBoOHATHBIX OTHOXKEHHH uenecoobpa3Ho npumensts docharupopanue,
NoAKHCNIEHHE UK KoMOuHHpoBaHHyo dochaTHo-kKenoTHYO 0OpaboTky
Haunbonee #anexHbii cnocob — MOAKMCIEHHE OHO NPUMEHHUMO NPH NOObIX
3HAUEHUAX KapOOHATHON KecTKOCTH 106aBo4HOI BOIbl H KO3(dULYEHTOBR
ynapuBeaHud Boabl B cucTemax. IpemMyliecTROM NOAKNCIIEH U ABNAETCA TO,
YTO OH MO3BOAACT MPCAOTBPATUTH 0Opa3oBakHe KapOOHATHLIX OTNOHKEHHH
npU MUHHUMANLHOH BelHYHMHE MPOAYBKH H AaXE NPH €€ OTCYTCTBHH.

DKCREPUMEHTANbHBIE HCCNEA0BAHNSA ROATBEPKAAIOT BbICOKYIO 3dek-
THUBHOCTDb MOAKHCACHUS U 215 000POTHbIX BOA, POPMUPYIOLLMXCS HA OCHOBE
CUMILIEHHOTO TI0BEPXHOCTHOIO cToKa. Tak, HanmpHMep, CKOpPOCTL 08pa3oBan il
kapbonaTHbix oTiOXeHuit Ha Tpy6uaTsix obpasuax cranu Mapku CT3
cHinxanack ¢ 0,487 B ron (6e3 o6paGortku) o 0,017-0,035 mm/roa nocne
06paboTku A06aBO4HOI BOIBI cepHOIT kcnoTol. ekt npenoTepalleHa
kapOoHATHLIX OTROXKEHHH cocTasaan 92,8-96,5% Heaocratkom MeToaa
NOAKHCNEHHA ABJAJETCA ArPeCCHBHOCTb NPUMEHSEMbIX pEareHTOB M
BO3MOMXHOCTb KOPPO3HH 6BOPYAOBAHHS B CIYYae NPeBbILUEHNHT HEOOXOAHUMbIX
103 kucAotet. [lpn pacueTHbiX 103a8X KHCAOTBl, KAK 1IOKA3BLIBAIOT JKCMEPH-
MEHTaAbHbIC UCCAEIOBAaHHSA, CKOPOCTb KOPpO3WH obopoTHOH BOAb! HE
([peBbILIAET TOMyCTUMbIX 3HadeHni — 0,1 Mm/roa

HecmoTpsa Ha TO, uTO NOBEPXHOCTHbIH CTOK, KaK HPABHIIO, HE SIBAAETCA
KOPPO3HOHHO arPEeCCHBHbBIM, NPH €10 NPUMEHEHHU B OOOPOTHBIX CHCTEMAX
MoxeT noTpebosarses 3awuTa oHopya08aHKa H TPYDOIIpOBOAOB OT KOPPOIUA
B HacTosALee BpeMa NpolLIK NPOMBHUAESHHYI) IIPOBEPKY ACCATKH PAUTHYHbIX
komMOuHaunii uiI HBuTopoB koppo3un. Hanbonee sdexTuBHLIMU HHIHOK-
TOpaMH ABIANOTCA XpOMaT'-llMHK K TPEXKOMNOHEHTHaAs KOMIIO3IHNUHKA
dochaTbi—1HHK—XpOM HecMOTPA Ha BbICOKYHO HpPCKTHBHOCTD, IIPHMEHE-
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HUE MHTHOUTOPUR KOPPO sHH HA OCHOBE XPOMATOB O paHHYKBAETCH IKONOTH-
yeckHu ™ (PAKTOPOM, MOCKOILKY HHTHOUTOP 06a42€T BhICOKO} TCKCHHUHOCTBIO.
# ero cbpoc B BofoeMbl U aTMochepy HOpMHpYeTCa. IkcueprMEHTANbHBIE
HCCNEI0BaHUA NPpHMEHEHNA hochaTHBIX K UMHK-(PocdaTHLIX #HTHOKTOPOB
NOKa3anH ux JIOCTATOUHO BLICOKYIO pdekTUBHOCTD npH uenolb30BAHUK B
00OpPOTHBIX CHCTEMAX CTO4HBIX BOL, MO cOCTaRy Onu3kux k OYHILEBHOMY
NOBEPXHOCTHOMY CTOKY

Bbicokoe cogepikaHHe B NOBEPXHOCTHOM CTOKE B3BetlcHHbIX BEILECTB
o0ycaasnuBaeT HeoOXOAMMOCTh erc rny6okoii OUHMCTKH, Tak kiK OCOKACHHE
B3BELUCHHBIX BELUECTB HA MOBEPXHOCTH TemnoobmeHa oGopoTHle CHCTEM
NPUBOAHT K CHHKEHHUIO TENNoMepeayu U yBeNHUYCHHIO CKopoCTH KOPPO3HK
cTalW noj ¢1oem ocanka. BosMoXHOCTE oT:10%eHHs B3BCLUEHRbIX BELIECTR
B TeNnN00GMEHHBIX annaparax oIfpeac.IAETCA HX KOHLEHTpall el 1 CKOPOCTLIO
ABWxeHuA soabl. Haubonee nogsepmennl MexaHuueckum OTAOKEHUAM
TennooOMeHHKKM ¢ nogayedt BoAbl B MexTpyGHOE NpocTpancTBO, TaK Kak
CKOPOCTb ABUMEHHA BOALI B HUX CocTaBngeT nopaaka 0,3 miC Tpu Takoli
CKOPOCTH B 0CA/10K MOTYT BbIIIACTb YACTHLLBI C FHAPARNHHCC KO KPYTHOCTHIO
0,6 vMm/c u Gonee. YBeNHUCHNE CKOPOCTH ABMMEHHMA BOasl NMPHBOAUT K
YMCHbLIUEHUIO BEPOATHOCTH BbINAASHHS B3BEWIEHHbIX BellccTB B CHCTEMC
Ecnu ruapaBIMyecKas KPYNHOCTs B3BEUICHHBIX HACTHI 0GOPOTHOH BOAbI
HUKE KPHTHUCCKOH MMAPaBRWIECKOl KPYNHOCTH, To ¥ npn OO:BIIOR X
KOHUEHTPALUUKA BbINIAIEHNA HA NOBEPXHOCTh TennoobOmera HE NOKHO
NPOKCXOAUTL JINR TOIHOMO MCKIIOYEHHS MeXaHWuecknx OT10XKEHUH B
TeNN00OMERHMKAX THAPABIHYECKAS KPYNHOCTh B3BELIEHHbIX YACTHLL A0MKHA
6b1Th HHie kpuTHUYEcKkOH. C yueTOM rpaHyaoMeTpuyeckolo CoCTana
B3BCLUIEHHLIX RELIECTB MOBEPXHOCTHOTO CTOKA HX KOHUEHTpaul B CTOKC pH
NoCTYNIEHNH B 000POTHBIE CHCTEMbI, B KOTOPBIX CKOPOC b ABHHEHHA BOADI
8 Ten1000MeHHbIX atinaparax voxeT cHuxarsca o 0,5 m/C, HE A0MKHa
npesbitliath 10 mr/a. OuncTtka yacTh 0BopoTHOH BOAI HA iy IbTPAX, CHINKAA
06UIYI0 KOHUEHTPAUHIO B3BEIEHHbIX BEUIECTB, HE UCKIWMACT 3abUBKY
Ten;1000MeHHHKOB, @ TONIBKO YBENHUYUBALT IICPHOL MexAY YHCTKAMH
annaparypol.

Bronoruyeckue obpactadus 00OPOTHLIX CHCTEM He To1bKO CHHXALOT
Temnnonepeay, HO M MOFYT YCUJIMBATL KOPPO3UIO TcNAOOOMEHHOH
aniapatypbi. B GousumHc1se ciyyaes ana 6opsGel ¢ pazsuTHeM Guono-
rH4ecKuX npoueccos B o0OPOTHOH cHETEME MPUMEHSAIOT X.10P- Ocratounas
KOHIEHTPauuy aKTUBHOrO xa0pa oT 0.5 40 | sMr/a gocTarodHa aas
YHHUTOXCHUA MUKpoopianuivos Tleproanueckas ofipaboTKa obopoTHOH
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BOAbl TIOBBILEHHBIMK I038MY XJ0pa AB.ISCTCA 6y.1€8 IKOHOMUUHBIM H
pdekTHBHBM pelieHdeM G0pLEb1 ¢ GrooBpacTaHUAMHA, ueM NOCTOAHHAS
o6paboTka. Kak mOKasbiBACT OriniT IKCMYaTaUXH, X10puposanune addek-
THBHO M /i1 OOOPOTHBIX CHCTEM, B KOTOPHIX B Ka4eCTBE A06aBouHO BOAbI
HCNOIb3YeTCA ouULLEHHBIA TTOBEpXHOCTHBIH CTOK

10.3. TexnnuecKHe CXeMpl UCMOIB30BAHHS OBEPXHOCTHOrD
cTOKa

HanGonee 3ddekTHBHbIM peluenieM npobiemMbl npeaoTBpalleHiMs
3arps3HEHHS BOAOEMOB MOBEDXHOCTHLIM CTOKOM SB/ISIETCA NGBTOPHOE €r0
MCNOAb30BaHHE B CHCTEMAX TEXHMUECKOTO BOAGCHABKEHNS IPOMBILIIIEHHBIX
npeanpHaTuR. Takoe peLleHHe yacto GbIBAET H JKOHOMUUECKH BbIFOAHBIM,
TaK KaK COKpaLlaeTCs NoTpeGneHne NPHPONHON BOALI H, Kak MpaBUo,
Tpebyerca MeHee rayboKas OyucTka cTOka, YeM Tph cbpoce B BotoeM. B
CBA3H C BEPOSATHOCTHLIM Xapakrepom 06pa30BaHHs NOBEPXHOCTHOMO CTOKA
L7151 TIOBbILUEHUA HAAEKHOCTH ero MOBTOPHOIO HCNONL30BAHWSA HeOBX0anMO
co3lande aKKymyaupywollei emkoctd. Taxum ofGpasoM, nosTOpHOE
HCNONb30BaHUE NOBEPXHOCTHOrO CTOKA B CHCTEME TEXHHHECKOTO BOAOCHA6-
eHus obnagaet SKOJIOTHYECKHMH, & B PAIE Cy4aeB H SKOHOMUUECKRMH
NpeUMyLIECTBAMH, KO TpeOYeT onpeaeneHHbIX IPOH3BOACTBEHHBIX MIOLIA-
aeid.

B HacTosiee BpeMA Ha psfe 3apyOeXHbIX 3aBOJAOB NOBEPXHOCTHLIN
CTOK MCNoJb3yeTcs B OBOPOTHLIX CHCTEMAX BOASHOTO OXJAKACHUA Y Ads
noxapoTtyleHus. [1pH 3TOM ouKucTKa H NOATOTOBKA €T0 K HCMOMb30BaHKIO
orpaHvYHBAOTCA OTCTAMBAKueMm B npyaax. IlokasaTenbHbiM 1LPHMEPOM
UCMO:1b30BaHNR NOBEPXHOCTHOrO CTOKA B CUCTEVAX TEXHUUECKOro BoaocHal-
KEHHUR MOXKET CHYXKNHTb (hpatyysckuit HedTenepepabaTbiparoinii 3aBOA MOK
MapuxeM. Ero npon3BoauTenpHOCTh cOCTaBaseT 5,1 Mun T nepepaba-
ThiBaevoii HedTi B roa. OCHOBHad npoayKUKs OensuH, An3ebHoe TONIHBO,
Ma3yT W 6uTym. OcobeHHOCT 3aBOAA. € TOUKYH 3peHus BodoobecneyeHus,
3aKJH0MAETCA B TOM, YTO B palioHe €r0 PacroilOKEeHHA HET BOJOEMOB H
€IWHCTBEHHBIM HCTOUHHUKOM (IpOMBILNEHHOIO BOROCHAGKEHHS ABNAOTCS
atMoctepHble ocanxy AN MakcUManbHOTO 3alepianHna aTMochepHbIX
0CaAKOB MO NEPUMETPY TEPPUTOPHY 32B0a naowalbo 200 ra Ha raybuHy
40 BOAOHENPOHULAEMBIX MIAaCTOB NOCTPOEHA XKelc3obeTonHas cTeHa
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ro.inHoi 50 M TIpoTameHHOCTL 3TOM CTeHbl B I'pYHTe 5 kKM 3aJepikaHHble
aTviocdephble Boabl C rogoBLIM 00bemoM Oonce [ mMuH M’ IpEHAKHBIMA
Hacocavii NEPEKasHBalOTC B aKKyYMYNUPYIOULHii pe3epryap M B AanbHelLieM
MPUMEHAIOTCA B CHCTEMaX NpoMbiULTIeHHOro BoaocHabxkenua [lpu
HCRIONB30BAHUY JITHX BOA B OX.JOKAAOLIMX CHCTEMax oBOpOTHOIO BONO-
cHabxeHHa HHKaKkoH AononHuTenbHOR 0O6paboTKH, Kpovie TEPUOAHYECKOro
XNOPUPOBAHHA, HE NpUMEHAOT. KauecTBO BOALI B aKKyMYNHpylOLieM
pe3epByape TakoBO, HT0 A NPUIoToBNEHUA 0beccoaeHHOH Boabl, Heobxo-
AHMOH N9 TEXHONOrNYECKHUX HYXK 32BOJA, OHA N0AETCA HA YOHOCOMEHHbIE
¢unbTps: 6€3 NpeaBaAPHTENLHON OUHCTKH. MHOrONeTHN ONbIT 3KCNAYaTaUHY
3aBoda MOKAa3ad, YTO NPHHATAsA CXeMa MO3BOJIAET YAOBIETBOPHTb BCE
noTpebHOCTH TEXHOOMHYECKHX NPOUECCOB B BOAHBIX PECypcax 3a CYeT
aTMOCc(EPHBIX OCAKOB.

3HauHTENbHBIH ONBIT UCNONbL30BaHHSA MOBEPXHOCTHOro CTOKa B
CUCTEMAX MPOMBILLICHHOIO BOIOCHAOKE U HAKONIEH B HalleH cTPaHe Ha
npenpHATHAX HedTenepepabaTsiBatollel, METATYPrHYECKO#H, ABTOMO-
Ou1bHOM, XMMUHeCKOH H ApyrHX oTpac.iei npoMbliLIeHHOCTH. B HacToslee
BpeMsA Ha No1aBAstolLEM OONbLWHKHCTBE HedTenepepabaTbiBaOLHX 32BOJOB
(HTT3) nosepxnocTHBIR CTOK ¢ TEPPHTOPHIT TEXHOMOMMYECKHX YCTZHOBOK,
pe3epByapHBIX MAPKOB W ICTAKAJL OTBOAMTCA COBMECTHO C [POH3BOA-
CTBEHHBIMY CTOYHEIMH Bogamu [locne GusnKo-mexaHH4ECKol OYHCTKH, a B
psae cnydaes W GHOJOCHYECKOM, 3TU CTOYHBIE BOAbl, KaK MPasu.1o,
MCNONB3YIOTCH A5 NOANHTKH 000poTHBEX cHcTeM. TToBepXHOCTHBIIM CTOK ¢
OCTaNbHOH TEPPHTOPHH 3aBOAA B OOMBLIIKHCTBE CHYYAEB OTBOAMTCA
OTKpPbITBIMH JTIGTKaMH U KioBeTaMH. Pacuersl MOKa3LIBAIOT, YTO NpK CPEAHEM
KonHuecTBe atvocthepHbix ocanko 600 MM B roa obuui obbvem
noeepxHOCTHOro cToka Ans HII3 cpeaneit MolHOCTH kontebaeTes B npenenax
0,9-2,7 mnu ' B rog, uto coctasnaet ot 10 go 30% rogosoro pacxoaa ceexcit
BOAbl, NOTpefaseMoil Ha TexHHYeckue HYXKAb! 3aBoda [lpoeeacHHble
BawHWHWHI uccnenoBanusa mokasbisaloT, 4TO 110 COICBOMY COCTaBY
NOBEPXHOCTHbI! CTOK COOTBETCTBYET TPeOOBAHHAM, IIPCABLABAAEMBIM K
NobapoyHol BoAe, M MOXeET ObITh HCMOML3OBAK NOCHE OTCTaWBAHHUSA ANA
MOANKTKH ODOPOTHBIX CHCTeM (OYHCTKY NOBEPXHOCTHONO CTOKA PEKOMEH-
JIYeTCs OCYLWECTBAATb B NECKOAOBKAX M B 4-CEKUHOHHOM Mpyne-aKKymy-
astope. 1o senunte kapboxaTioit KecTKOCTH NnosepxHoCcTHbIR crok HI13
CONOCTABHM C YMRI'YEHHON U3BECTKOBO-COA0BLIM PACTBOPOM peuHoil Bonoii.
HMcnonp30Banue 1aHHOTO MOBCPXHOCTHOrO CTOKA B O0OPOTHRIX CUCTEMAX
MO3BOANT YMCHBIIKWTL HAKUNCOOPAIOBAHHE B XONOANUTLHO- KOHACHCALMOHHOH
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annaparype. H0 B TO e BpeMs MOKET YBE.IRUHUTB KOPPO 3HI0, 4TO NoTpebyer
npumenenus ddekTusHOi 3auMTel s 3Tol uchn na HII3 yenewso
npuMenseTca HHrubutop koppoznn MKb-4 no3oit 25-50 mr/n. flpombl-
UIMEHHBIE UCIILITAHUA MHTHOUTOpA MOKA3aJiM, HTO B 3ABHCUMOCTH OT
arpecCHBHOCTH BOABI H YCNOBHI IKCNYATALMH CKOPOCTH KOPPO3KM CcTafia
CHWXaTLeA Ha 60-95 %.

PekoMeHnaauuu no obe3spexuBaHHIO NOBCPXHOCTHOIO CTOKA C TEppH-
TOPHH METANNYPTrHUYECKHX 3aBOOB C HEIbIO HCIIONB30BAHNUR WX B CHCTEMAX
obopoTHoro BoaocHabxkenus pazpabotanb HI1O “Dueproctaas™ Jlons
MOBEPXHOCTHOrO cToka B obulem Ganaxce soaonoTpebnenyua 3aBucur oT
MHOTHX ycnoBui M konebaetcs B wnpokom ananazoue. B Jlonbacce
obiueroaoroii ero oobem cocraenset 10-12% ot obwero notpebienns
cBeXeH BOAB ANA TEXHUYECKHX ucaei, a Ha Ypane 10ns HCTOMb3OBAHHA
NOBEPXHOCTHOTO CToKa BolpacTaet o 20-25%.

Hns obecneuenus TpeboBanuii k Boae, oxnaxaatoulei obopynosatie,
O B3BEWICHHbIM BEUIECTBAM ORHOMO PaBMTALHOHHOIOC OTCTAMBAHUA
MOBEPXHOCTHOrO CTOKA METAaIyprHuyeckux 3aBOLOB, KaK NPaBHIIO,
HegocTatouno. OcBetnenublii cTok cneayer GUuLTPORATL HA CAMOCTO-
ATEIbHOW CTAHLMH NHGO HA COOPYHEHHAX BOJIOIIOATOTOBKH.

Hnsa rny6okol OHUMCTKH NOBEPXHOCTHOTO €TOKA OT B3BELUEHHbIX
RellecTs W HedrenpoaykTos B Jloxenxom duanane HIlO “Dueproctany”
pa3paboTaHbi 3epHUCTbIE PUALTPLI C NAaBalOWeHd NeHONOMHCTHPO.ILHON
3arpy3koii. ORH NpouIny IPOMBIIINEHHYIO NMPOBEPKY HA OYMCTHBIX
COOpPYXEHHAX MOCKOBCKOTO aBoaa “Cepn u monot”, Heasbuncxoro
TpyGonpokaTHOro, paaa ropHo-o6oraTUTENbLHBIX KOMOUHATOB U ApYIHX
npeanpuat#ii. B pesynbrare sxcnepuMeHTAIbHbIX UCCNCAOBAHHE yeTa-
HOBNEHO, YTO TPeOyeMOoe M1% HCNOIL30BAHNA B 0ODOPOTHBIX CHCTEMAX BORO-
cHafKeHHA KaYeCTBO OUYMILEHHOrC CTOKa ofecneunBaeTcs HPH CKOPOCTH
¢unbrpoBanna 30-40 m/u ¢ o6paboTkoH nocTynaloleil BoNbI NOIHAKPH-
aamnaom go3oi 1-2 mr/a [lpw Takux ycnoeusax 3h@ext O4UCTKH OT
B3BELUEHHbIX BeniecTs cocTaBndet 85-90%, o1 vedrenpoaykros— 60--75%.
110BepXHOCTHBIH CTOK B HACTOALLEE BPEMA ucitonbiyerca Ha Hosomoc-
KOBCKOM TpyGHOM 3aBoue, KaparananHCKOM METaNaypruueckoM, Ha 3asodax
“Cepn u MonoT”, “A3soecTtaib” n Ap. B cicTeMax oynCTHBIX COOPYKEHHUIA,
KaK IPasH0. UMEHOTCA NPya-HAKOMHTE b, TOPUIOHTANKLHLIC O1CTORHHKH H
PHABTPLI.

s ryBoko# ouMCTKY TIOBEPXHOCTHOI O CTOKA 11PEALPHATHH UBC1HOH
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MEeTAIAYPriH B Doabluedi CTelleHN IIPUMEHARTCA peareHTHas OUYMCTKA C
HCNO.1b30BAHHEM OTX0408 npoussoicTtea Ha puc 10 1 npeactasaena
NPUHILMMHANTbHAS TEXHONOTHYECKAs CXCMa OYUCTKH MOBEPXHOCTHOI'O CTOKA
THTAaHO-MarHueBod noaorpacau. Tpn Ao3e 1laBa U3 neun nepepaboTku
nynsnbl (OTXOA08 NPOK3BOACTBA) 2550 vr Ha | 1 TOBEPXHOCTHOIO CTOKA U
NpPOOAKMTEILHOCTH oTcTanBaHus 10 4 conepxanune BIBEIIEHHbIX BELLECTB
B OCBCTICHHOM Boie He npesblwaeT 15 v/, yto orBeuaet TpeGoBaHuAM,
npe;ibsBaseMbiM k 060poTHO# BozE.

Borna

Pearent

B aucre
BomocbopoTa
HpeanpuUs A

B HIIOYTUIOTHI T &b
OC  ueHTpamEHBIX OYHCT-
HBIX COOpYKEHUR

Puc. 10 | TexnoIornueckas cxeva OTBEASHHSA H OMUCTKY NOBEPXHOCTHOTO
CTOKA NpEANPHATHI LBeTHOR MeTanmypruy 1 ycpeaHuTenb. 2 CMecHrens,
3 — orcToliHNK, 4 - pearenTHoe Xo3aiicTeo, [NC ~ NoBepXKOCTHLIA CTOK;
OB - oceetnennsle roabt, OC - ocanok

AHAZ0IHYHAs CXEMA BHEAPEHA Ha pAAe MEACTIIaBH.IbHbIX KOMOKHATOB
[MoBepXHOCTHBIHA CTOK € HX TEPPUTOPHHL 110C/IE AKKYMYIIHPOBAHHS H OTCTau-
BaHWA ¢ NPUMEHEHHEM M3BECTH BO3BPAILACTCA HA TEXHHYECKHE HYXbl.
loc.ie H3BACYEHHA MEAH U LUHKA B3 06Pa30BABLIMXCA OCAAKOB fIOCNEAHHE
ytuausupytorca  Texnolorudeckas cxema O4MCTKH DTHX TOBEPXHOCTHBIX
CTOKOB npejcTas.ieHa na puc. 10.2.

Ha puc. 10.3 noxa3ava TEXHOIOrHYECKas CXeMa OYHCTKH NOBEpPX-
HOCTHBIX CTOYHbLIX BO] Ha LIPECATIPUATUAX Kene3o0eTounbX u3zeaui,
No380/1810WAaA NOBTOPHO MCNONb30BATH OUHILCHHBIE BOAbI B TEXHO.0-
IHYECKOM [pouecce

LnpoKo NpuMensIOTCH NOBEPXHOCTHBIE CTOKH B CHCTEMAX TEXHM-
YeCKOIO BO;OCHAOXKEHUA HA NPEANPUATUAX ABTOMOOHILHOH MpoMbl-
LLUICHHOC IH. PacueThl NOKA3bIBAIOT, YTO Ce0eC OMMOCT OTBE/IEHHMS H OYUCTKH
NOBEPXHOCT HOTO CTOKA FIPH €70 UCMOIL30BAHIY B CHCTEMAX TIPOMAIUIIEHHOTO
BosocHadkenus ko lebnerca o1 3 10 10 x /v° B 3aBUCHMOCTH OT pacxoa
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Puc. 10 2. TexHo1orHuCCKas CXEMa OYHUCTKH MOBEPXHOCTHOTO CTOKA NPEANpUATHIi
MEeZENNaBUILHON NpoMBILNIEHHOCTH!
| — pesepayap-sakouuTe.L, 2 CKTa1 ropda, 3 - yic.1 rpanymn ropda. 4 — vie | 0. IrOTORKH
puasTpyloteil sarpy 3ku, 3 — vexannueckatit duasrp 6, 7 — copOintonnsie daranrpnt 1< u 2-it
cTyieHei, 8 — kavepa peakumy, 9 - Tepvoyasrunteas 10 posooxaagutens. 11 - eMeciTens,
12 - pearentior xoaiicrno. 13 -y et cauranns Topda, M — nosepxnocTHuii crok () - ocanok,
I - ropd. I'T - rpany.uposanyulii Topd, UM — nisectroree Moioko. ® — ductrrpar. () - vcadox
nocae repvovvaracurs TC Tepmoyusruennsit crox, XB B — xovomman w ropaias aosa
H - nap, OC - vurienssiii crok, 3 - 3ona

Puc 10 3. Texnogornseckas cXxeva OUHCTKH HOBEPXHOCTHBIX CTOMHBIX BO/L
HPeaNpHATHA CTPOAMHAYCTPHH
I aoxacupievnnk ¢ rpyBoil ounctkoil 2 - paciipeteTirre.thibfi ko10ae1t 3 npHevubi
peiepsyap 5 - Hacoek! 6.7 - HANMUPHKIC THPOUHKAOHB! § - W 1avonblii &y HKep
9 Toukoc itHbI oTCoftkk, 10 - aKKy MY IHPAVIOUE pesepssap 11 - keavlen L cBopki
vace 1 12 wacioviosnies 13 - cknplie GRIBTPEL < IBVACIOREOA alpyIkoit 14 - peepmap ¢
oveeT ieunoi Boaoit [1C nosepxtoctuntii ctok H11C - wacto nosroparnniics nurepyHoC rEb
crok MG — wsGbImosHbii nosepxHOcTHA CTOR 11 - epe 1B M1 UPHEVEOIO PE PRy Apa
O - ¢ mpiwapoux wnoe (1 ¢ - orc1oeanslii ctok @ gueibipar 11B npovieisHas Bodd
1B 1pa sas npoMBIBHAA Buaa O - ociLlok (0 OYHICHHBIL C10K
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ITpu cOpoce 110BEPXHOCTHOTO CTOKA B BOAHBIC 00beKThE cEDECTOMMOCTD
MOXeT docturath | p/v'. B npoextax I'unpoasTolipoma N.Is Kax10ro
NPeANPUSTHA pPacCMaTpHBaeTCA NOAHbIH 6anaHc BoaonoTpedleHus u BORO-
OTBE/IEHHA, OIIPCAENAOTCA BOIMOKHOCTh U 11€1€CO00Pa3HOCT CORMECTHOM!
HH pa3febHON OYHCTKY NIOBEPXHOCTHOIO CTOKA C 1IPOH3ROICTBEHHBIMH
CTOYHBIMH BOAAMH, ¥ CO3NAETCH CHCTEMA WCHONbB30BAHKA OYHIIEHHOrO
MOBEPXHOCTHOMO CTOKA [Jis MOICIHCHHA ODOPOTHRIX CHCTEM, MOEUHbIX
onepaunii, noXkapoTyLueHus, 110:1MB2 TCPPUTOPHH U T.IL.

Kak npaBuno, coopyxeins N0 OYUCTKE 1{OBEPXKHOCTHOIO CTOKA KOMIO-
HYIOTCR B CAHHOM KOMIUlekce ¢ O0LIC3aBOACKHMH COOPYKCHIAMM MO OYHCTKE
MPOU3BOACTBEHHLIX CTOUHBIX BOJ, YTO 00ECTIEUHBACT HOCTOAHHYIO DKCILIY-
arauyo CoopyXeHui keanHGHUMPOBAHHBIMU KaapaMH OOheMHAIOTCS Y3Abl
o6paboTku ocanka, HedTenpoayKTOB ¥ NPH HECOXOAHMOCTH — PeareHToB
[lput paszseabnoif ouncTKe NOBEPXHOCTHOTO CTOKA, KAK IIPABUNO, IPHHKMA-
€TCsl CNERYIOILAA CXEMA: PAINENUTENLHAR KaMEPA OTCTORHMKA — OTCTORHUK-
HAKOTMHTEIb — HACOCHAs CTAHUUA — QUABLTPBI C NMEHONONHYPETAHOBOH
3arpy3Kkoit — Ae3MHMEKLNs — HACOCh! NOAAUM ROAbI HAa TCXHHYECKUE HYHbI
3aBoAa M y3.bl obpaboTky ocanka U 06e3IBOKHBAHWA HC(TENpPOYKTOR,
COBMELLEHHbIE C COOTBETCTBYIOILNMM Y3.10M NPOH3BOACTBEHHBIX CTOMHBIX BOA

TlpuBencHHbie BbILUE CXEMBI OYUCTKH NOBEPXHOCTHOI O CTOKA B CHCTE-
MaX TEXHH4ECKOr0 BONOCHAGKEH M MOMYT UCNOMNBL3OBATLCA HA HHPEANPUATHAX
JPYrUX oTpachieil IpoMbilliieHHOCTH.

B x#MUUECKOH 1IPOMBIINCHHOCTH HPHMEHAIOT HECKONBKO BHIOM 3~
MEHEHHbIE CXCMBI OYUCTHDBIX COOPYHCHHH IPOH3BOACTBEHHOIO O0BEAUHEHHS
“A30T”. X OTNHUBTEIBHOH 0COGCHHOCTLIO ABNAETCA HANWUHE KOHTPOMbHBIX
pesepsyapos B cnyuae sarpsiHeHus noBepXHOCTHOTO CTOKa TOKCHYHbIMM
BELMECTBAMMU OH NMCPEXAYHBACTCA HA OYMCTHLIE COOPYXCHHUA IIPOU3ROA-
CTBEHHBIX CTOUHBIX BOJ, a [IPH UX OTCYTCTBHY — B IPY-YCPEAHHUTEb K Nlasee
B Ouonoruueckie npyasl. QqUlLeHHn NOBEPXHOCTHDLIH C10K B NEPHOI
NoN¥Ba CCNBCKOXO3ANCTBCHHBIX YIOAHH NONACTCA Ha OpOLUEHHE, a B
OCTANLHOE BPEMA HCIONK3YETCS /118 TCXHHUECKHX [cliell npenpUaTna

DKONOI HYECKUE M IKOHOMUUYECKUE IIPEHMYIIICCTRA HCIIONb3OBAHNS
1IOBEPXHOCTHOIO CTOKA 311 TEXHHYECKHX LEICH NPUBOAAT K PaCLIMPCHHIO
IpUMEHEHUA TaKUX CXeM B HacToguwice BpeMA .18 1IPOMbBINILICHHOIO H
arponpoMuilICHHOTO BOZOCHADXEHUS BCE YALLE UCIINAL3YCICA 1I0BEpX-
HOCTHbIN CTOK €O BCeX 1opoiackus teppuTopuii. Hanpuvep, so BoeTHavie B
TCYCHHUE 0718 B OOJIbILMHCTRE MeCT BbiMajaaeT rnpuvepHo |500-2500 vw
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OCAAKOB, IIPH YTOM B C&30H AoXAcH (C anpe.1s 110 okTA0pb) BoiNanact §5--
90% r1oaoBoro ¢nos. B TeucHWe 1o.1yrojta Hacc.elue cTpaubl SopeTcs ¢
3aToNICHHEM TeppUTOpUi, a BTOPYK NOJOBHHY rofla — Npe;INpHHHMALT
YCHIHA A9 OPOWEeHHA ITHX XKe TeppHTopHi. Jlokaepas Bojla N0 Ka4ecTRy
4acTO Ayqwe MOA3EMHDBIX, PEYHBIX H IPYTHX BOA B HeCKONbKHX ropogax
(XaitdoHr, XaTblHb W AP ) OHA ABIAETCA IMABHBIM MCTOMHUKOM BOJLOCHA-
6xenns. Heganeko ot Xalidonra nocrpoeHo cneunanbioe BoAOXpaHHaHLLE
AtMocdeptibie 0CaflKW aKKYyMYIHPYIOT B BOJIOXPRHWIIKILE B CE30H JI0MUEH
H HCMONBL3YKOT ANA BOAOCHAGKEHHA HACRNIEHHBIX MECT i TPOMBILLIEHAOCTH.
"3Ta BOj1a O4eH b MHCTAs, €€ MOXHO MCI0Nb30BaTE Ge3 oUMCTKH (noc:e xaopu-
POB&HHS).

B nepeBuaxX HeT opraHH30BAHHBIX CHCTEM BOAOCHAOXEHMS, NOITOMY
HHUTEAN UCRONL3YIOT JOXACRYIO BOJY AJA BOAoCHabKeHHs Kpyrabtii rof,
AKKYMYTHPYS ee Afis CYXOro BpEMEHH.

10.4. IxoHoMuuecKH# 3PPeKT 0T HCHOILIOBARASA
TIOBEPXHOCTHOI'O CTOKA

PacueTt roaosoro sKoHomMuyeckoro 3hgexra oT HCNoOJIAb30BAHHS
NOBEPXHOCTHOrO CTOKA B CUCTEMAX HPOMBILLNEHHONO U CEALCKOXO3sMH-
CTBEHHONO BOROCHA0KeHNS OCHOBLIBACTCS HA CPABHEHHH TEXHHKO-IKOHOMM-
YyeCcKHX Mokasateiefl papnanToB BoAocHabXeHWA Ge3 UCMOAL3IOBAHHE U ¢
HCTIONB30BAHHEM CTOMHBIX BOJ B3aMEH NpupoHoH soabl. [1pu ompeaeieHHu
IKOHOMUUeCKOH Lenecoo0PasHOCTH HEMOb30BAHKA MOBEPXHOCTHOMD CTOKA
[Tt TEXHHYECKHX Uenel neoOXonnmMo yUnTLIBaTh ANATY 3a BOAY, 3afHpaeMyio
M3 NPUPOAHBIX BOZONCTOHHHKOB, & TAKXKE TO, YTO c€6ECTOMMOCTL NOATOTOBKH
NOBEPXHOCTHOTO CTOKA K NCTOML30BaH HIO ONpeaeseTes o61imMy 3aTparaMu
§e3 yueTa pacXooB Ha OYMCTKY CTOUHBIX BOA, obecneunBalolyO YenoBus
CMycKa HX B BOJHbIE 00beKThI. B yCNoBHAX HEHTPaNH30BaHHOI JKOHOMHUKH,
KOTOa BOAONPOBOAHO-KAHANMIAUMOHHOE XO39HCTBO (PHHAHCHPOBANOCH W3
€OHHOTO LEHTpa, FOAOBOI JKOHOMUYeckHil dpbexT (’)q,) OT WCI0Ab30BAHMA
HOBEPXHOCTHOTO CTOKA AN TEXHHUECKNX LeleH paccyHTbiBacs no popmyne

Dy =(r)t—92)+Eu (KI_K?_)- (10.3)

rne C, C, — 3KCNNYyarauMoHHbIC PacXods! Ha BONOCHAGkKEHHC 110 1 nocne
BHEAPCHUA CXCMbl HCIO/Ib30BAHHS NOBCPXHOCTHOO cToka, p . K. K,
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KaMHTAIbHbIE BIOKEHHA HA BOJIOCHADKCHHE COOTBCTCTBEHHO AQ U NOCIC
BHEAPEHHA YKasaHHOM cxewnl. p, L. - HopvaTusielil ko3pduumnent
3(peKTHBHOCTH KAMNTANBHBIX BIOWEHWH, roa '

B coctap 3aTpaT Ha BogocnaGkKeHUC BKAKOHANOTCS: pacXxoabl Ha
CTPOMTEILCTRO H IKCTIIYATAllM0 BOA03a00PHbIX COOPYKEHUH. poknaiky 1
JKCTIYATALM IO BOAOBOOB i APYTUX COOPYKEHHUI, & TAKKe HA CTPOUTE.ILCTBO
¥ IKCMAYATAUHK COOPYXEHHH 110 QUUCTKE IIPUPOIAHBIN BO;L

B pbIHOYHBIX YCROBUAX, KOra (PUHAHCUPOBAHHE MOXKET OCyUle-
CTBAATLCS PasiHYNBIMH MYTAMH, 3HAMUMOCTb TeXHMKO-3KOHOMHUECKOTO
ob6ocHoBaHua (TI0) npHHUMaevibIX peLieHHH NPH NPOEKTHPOBAHHUA,
CTPOMTEALCTBE M IKCINYATAUNN CHCTEM BOAOCHAOKCHHS W BOIOOTBE/ICHHA
PE3IKO BO3PACTALT, TC. RO3PACTACT 3HAUUMOCTL JOCTOBEPHOCTH U TOUYHOCTH
METO;IMK TEXHWKO-IKOHOMHUYECKHX pacucToB U 060cHORaHW# cUCTeM BOo-
CHAGMEHHA ¢ WX COCTABNAICIIMX AHAIU3 CYILCCTBYIOLLEHR METOANKY BbIGOpa
BbIFOAHEHINEro BAPHAHTA 1O MHHUMYMY NpUBEIcHHbIX 3aTtpaT {28]
fOKa3blBAET, 4TO B HBIHELUHKX YCAOBHAX MHBECTHUPOBAHUA NPOEKTOB HET
JOCTATOMHBIX OCHOBAHHH A/8 pacueTa BeNUHHHbI NPUBEICHIBIX 3ATPAT IpH
NOCTOAHHOM KodhhHLMEHTe CPOKA OKYaeMOCTH B CTPOUTENLCTBE, KOTOPbIi
npMHUMaeTCa pasiisiM 7—8 ronam. lpeanouTHTeabHEe METOAMKA,
1PEIYCMATPUBAIOLIAA OUEHKY APEAIaraeMbiXx TEXHOAOIMMHUECKUX PelleHni
110 YHHCTOMY AUCKOHTUpOBaHHOMY Aoxoay (1), wHaekcy soxoanocTu (M)
M sHyTpeHHel Hopme noxounoctn (BHJY) [21]. Heobxoaumo Gonee
TUlaTE;IbHO OTHOCHTLCS K COOpY ¥ OBOCHOBAHHMIO MCXOIHBLIX ABHHBIX Ans
PACHETOB NO YACNbHLIM KaNHTaNbHbiM 3aTPaTam W COCTABIAIOUIMY dKCNAY-
aTanuoHHbIX pacxogos. [1pu pacuerax JOMKHBI HCKAOUATLCS “hHKTHBHAS™
IKOHOM WA PEareHTOB Y APYrUX TEKYUIWX 3aTPaT, Tak KaK ITO HC NO3ROMAET B
OTHEbHBIE NEPUOALI TOa AOCTHYL TPeOyeMoro PPEKTa OUHCTKH BOALI.
Heo6X0anMmo TakKe yuuTsIBaTh PhlHOYHBIE YCIIOBUA NPHOOPETEHNS pearen-
TOB, XHMHYECKHX pPEaKTUBOB, KOHTPOAbHO-HIMEPHTEILHON U pery:iaupy-
WolWeH annapatyphl, hakruyeckse 3arpatbl Ha UIEKTPOIHEPI UI0, TELNO §
TPAHCNOPTHbIC Pacxoibl. | lonyueHHble KpEAHTHI HE J0:KHbI HCTI0Ab30BaTBC ]
Ha MEPONPHUATHA, He KMeloLilie OTHOLLEHYE K Pealii3alli npoeKTa.

Ha cTaauu TexHUKO-IKOHOMHYECKOT0 OOOCHOBAHHA MHBCCTULLAOHHOI O
MPOEKTA IKOHOMUYELKYIO 3PHEKTUBHOCTL CPABHHBAEMbBIX RAPUAHTOR
HCOOXONM MO OlIpeaeasTh ¥ NPOTHOZHLIX U pacueTHhIX Lenax [lporuosHas
tieHa P, otnyckaemoi notpebutesiio BOAb B KOHILE ! EPHO1A HAXOAN CA 110

dopuiyie
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b=rJ,, (10 4)

H

rae P,— Ga3ucuan ueHa poasl, -f,, — ko3 PUUMEH T {HHIEKT) NIMCHEHHS LCH

pecypcoB COOTBETCTBYIOMUICH TPYNNsl B KOHUE { 70AA 10 OTHOILEHHIO K
HAYANILHOMY MOMEHTY PacyeTa, B KOTOPOM LIEHh H38ECTHBI

Ba3ncuan uena otyckaemol notpeGutensv soabl P, kak W ueHa Bojbi
Ha nocneaylowmx (i) rTanax ee rorpeb:ienns P, , Oyaer

Pﬁ(u =S6u)+EG(H'KGHI+An6Hl' (]0-5)

rae S, - nonHas ceGecTonmMocTb nonydcHus 1 M* ol TpeGyeMoro KauecTsa,
YHUTBHIBAIOWIAN TekyLUHe 3aTparThl Ha 3a00p BOALI U3 BOAOMCTOUHMKA, €€
OMHCTKY (¥ CIRLIMOATOTOBKY, £C.1M TaKoBas TpefyeTcsa), XpaHEHUe, 11epCKauKy
MO BOZOBOAAM H NOAAYY Hepe3 BOAONPOBOAHYHO CeTh K AOMY noTpebHTe 10
B HYKHOM KONU4ecTBe M Noj Heobxoaumsim Hanopom; E. — Hopma
HpOEKTUBHOCTH MHBECTHURH (KaNUTaNLHBIX BnoxeHui); K, = —cymvapuas
BeMynHa uHBecTuunit; Il — npubuias ot peanusauun 1 M> poast NoTpe-
butensim.

HnieKkehl W3MEHEHNA LEH Ha OTACTbHLIE BHAbL PECYPCOR YCTaHaB-
NUBAIOTCH B 3a0aHHHM HA MPOEKTUPOBAHHME B COOTBETCTBMH C IIPOTHO3aMU
Munakosomuku PO

Cebecroumocts nonydenns 1 m* Boaw Tpebyemoro kayecrsa ofpe-
Jensercd ¢ yueroM anGo Bcex 3arpar B cucTeMe. BOA03abop — OUMCTKA —
BOAOpAcNpeseeHHe (€CIH TEXHOIOUS 1 COOPYHEHNN OUNCTKH BOAbI BIHAIOT
Ha HIMEHEHHE TEKYLUMX M KaITUTA1LHBIX 3aTPAT 110 CPABHUBAEMbBIM BAPHAHTaM
Ha CTaJWH1 HE TONLKO CYHCTKH, HO W BORO3abopa H BOAONOHaYH HOTpebu-
Tensam), A60 TONbLKO Ha CTajMM BOAOOYWCTKY (KOTAa 3aTparsl MO BOAO-
3a00pHbBIM Y3/1aM H BOAOIIPOBOAHO#H CETH OAHHAKOBb).

[puMepoM MOXET CayHTh TEXHONOrUS YACTHUHOH OUMCTKH BOAb,
HCMO/B3YEMOI HA TEXHUUECKHE HYX[bI TIPOMBILLIIEHHLIX TIPEANpUATHE, B
3TOM Cyyae pasHbti 3 heKT ouHCTKY TEXHHYECKON BOAIL! IIPYBOZUT K Pa3HOM
CTeNeHH 3arPsI3HEHHOCTH BOAOBO/IOB H PE3EPBYapOR XpaHEH W, Ha NPOYHC TKY
H Je3uHpEKUHIC KOTOPbIX Takxke TpebyroTes 3aTpaThl.

B ycaoeuax vRdnauuy v AeduunTa NHKBUAHKIX CPEACTB cpaBHEHUE
pa3iMUHbIX BAPHAHTOB MPOEKTA ¥ BLIOOP ;1y4IlUEr0 W3 HUX PEKOMEHLYCTCS
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1JPOH3IBOAHTD C MCMOMB30BAHHEM YUCTOFO JTHCKOHTHPOBAHHOIO 1OX0Aa NpH
nepeveniov koddpduanumedte AMCKOHTHpoRanns [lpu Takow noaxone
MHHUVANBHBIA CPOK OKYMAEMOCTH CIYIHT HEe OCHOBHbIM, 8 JONOAHH-
TCNLHLIV KPHTEPUEM, NOL KOTOPLIM NOHHMAIOT VHHUMANbELIT BpeMeHHOl
MHTEPBAN OT Ha4yana OCYILEeCTBNEHHA NPOEKTa, 38 OPEAE.IaMH KOTOpPOTo
HHTerpanbHbif YdpbekT nepectaer HbiTh OrpULATESILHBIM; 3TO ftepHOs (H3Me-
pAeMuli B MecsLax, KeapTanaX Han rojlax), HauHHas ¢ XOTOporo nepeoHa-
yanblble BAOKEHHA ¥ JPYrie 3aTtpatbl, CBA3aHHBIE C HHBECTHUHOHHBIM
NPOEKTOM, NOKPLIBAIOTCA CYMMAPHLIMHK pe3yTETaTAMH €70 OCYLLECTBAEHHA,

YL onpescaseTcs Kak cymma Tekyuiux 2 (eKTos 3a Bech pacueTHbIiH
nepuo/, lipuBeieHHas K HA4albHOMY Hiary, UNH Kak NPeBLILIEHHE
MHTErPaNibHbIX PEIYNLTATOB A0X0Aa Hal HHTerpalbHbLIMH 3aTpaTamu, T.e.
BbIpAXKaeT PasHULly Mexay CyMMoH nprBeaeHHbIX F(PDEXTOB H NpHBeeHHOH
K TOMY XK€ MOMEHTY BPEMEHH BENUYMHOH KanuTa bHbIX BIOXeHu#, K-

Ay

|
yid =Y (R -3)—— -K
il 12_0(, ')(1+1-:y J. (10.6)

rac R — pesynbTarthl, AOCTHIAEMbIe HA [-M lilare pacHeTHOI 0 NepHoaa (A0xo4
OT pea;n3auny Boabi NoTpebnTe 10 32 KaxaAbli MO/ H APYrHe NoCcTyNIeH s ),
3, — 3aTpaTbl, OCYILCCTBNSEMBIE HA [-M 1LAl€ (IKCILYATALHOHHbIE 3aTPaTh!
3a [OA) MPH YCNIOBMH, YTO B HUX HE BXO/IAT KANHTaNOBIOKEHNS; K ~ cymma
JNCKOHTHPOBAHHLIX KAIIUTANIOBAOKEHHIA,

Kf (1+E)r, (107)

"Mz

K, — XanuTanoB1OXKEHHS HA {~M 1Lare; /,, | — HOMEP LLara pacyera {Mecsu,
KBapTal Wik roa) B Npeaenax pacyeTHoro liepuoaa N (ropusotTa pacdeTa),
E - Hopma anckouTa.

Besnvnna nepemensHol HopMbl auckonTa E , ycTasosnenHas ang (-ro
roaa, HCMo:b3yeTes ANS NPUBEACHNS PA3HOBPEMEHHbLX JATPaT. pe3y.1bTaToOR
¥ 2PPCKTOB K 3HAYEHHAM ITHX TloKasarench B HavainbHOM nepuoge OHa
paBHa NPUCMIIEMOH j118 HHBCCTOPA HOPME NIOXUA4 HA KanKuTal U CBS3aHa ¢
KOIPPULUNSHTOM IMCKOHTUPOBAHNS o BbIPAKEHHEM
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HonycTum, 4To B COOTBETCTBHH C YPOBHEM HH(]ASLUHH B OTHOCHTENBHO
HaaexHbIX OaHkax Poccud rogoBas BanlOTHas NPOLEHTHAs ACNO3NTHASR
CTaBKa Ha BNOXEHHbIE CPEACTBA NP cyMMaX Bxnada 6onee 100 Thic. xos.
CLIA 8 1998 1. cocrasuna 35 %, a B 1999-2001 rr 6yner cocrasnars 20 %.
B 1abn. 10.5 npuBeneHsl 3Ha4eHHA KOIPOULUHEHTOB AUCKOHTHPOBAHHSA NPH
pa3nHYHbIX HHTEpBanax nnanupoBanus B 1998- 2001 rr.

Tabmuya 105
3naueHns KOYPHHUMEHTOR AMCKORTHPOBAHUA 1PN PAIIHUHBIX
HHTepBaJax naaunposanug B 1998-2001 rr.

HucxonThas Ton Wnrepsan Koagduuuent
HopMa HHBECTHPOBAHNS QHCKOHTHPOBAHHA
E, =035 1998 ] 0,741
1999 2 0,694
E.=02 2000 3 0,579
2001 4 0,482

B ceSecToMMOCTL, NOMHMO TPAAHMLIMOHHLIX 3aTPaT Ha OUMCTKY, BKIIO-
4aTCH 00A3aTENBHBIE OTUHCASHUA 1O YCTAHOBIEHHbBIM 3aKOHOAATENLCTEOM
HOpPMaM: B NMEHCHOHHbIH (OHL, rocynapcTsexHble GOHABI 3aAHATOCTH U
MEXHLHHCKOrO CTPAXOBAHHA; U3HOC O HEMATEPHATEHBIM AKTHBAM; 1171aTEXH
1o KpeauTam GaHKOB B MpefieNax CTaBKH, YCTAHOBNEHHOH 3aKOHONATEib-
CTBOM; N1aTeXH 3a npeaenbHo sonycTuMble cOpockl (MIC) 3arpa3HaOLWLKX
BEILECTB B BOAY Niocne 00e3BOXKBAHUA OCaZKa M B NpoMbiBHOI Boae nocne
¢uabsTPOB B ciiyyae cOpoca 3THX BOA B BojoeM. [lnatexu no KpeaHTam
CBepXYCTaHOBNEHHbLIX CTaBoK H 3a npesbiliieHue T1]IC ocywecTsnsorcs 3a
cuet npubbian.

Ecan Y]] paccmarpusaeMOro sapraHTa noloxuTeNeH, Bapuanr
ssnseTc 3OQEeXTHBHLIM NpU AaHHOH HOPME AMCKOHTA, W TOJLKO TOTAa
pellaeTcs BONPOC O ero npuuaTHH. Hem Gonbiue YJJL, Tem >bdextusree
papHaHT npoexta. B gopuyny (10.7) yGriTok BXoAHT co 3HakoM “njc”, a
J0X0A -~ CO 3HAKOM “MHHYC".

Munexe noxoanoctn {UI) npeactapaset coboil oTHOWEHHE CyMMBI
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1PHBELCHHBIX 3P(EKTOB K BEIHYUHE KaTHTANOBIOKEHHH

3

| 1
Wi==> (R ~3)——
i K::o(’ ')(I+E)" (10.9)

Hugeke aoxoaHocTH TecHo cBasad ¢ Y. Ecnn Y/1J] nonoxutenesn,
To UJ > 1.

BuyTpentas nopma aoxoanoct (BHI) npencrasnger coboii Ty HopMy
AuckonTa (E_), npu xoropoil sennunHa npuBeaeHHbix 2(hexTos pasHa
npHBeNeHHBIM KaNUTaNOBN0KEHUAM, H ONIPEACAACTCA U3 YPABHEHUS

3 (R:"gt)__ ; Kr

i . (10.10)
=0 (l + Ed) =0 (1 +Ed)

Ecnu pacuer Y/{J{ MHBECTHUHOHHOTO NPOEKTA AacT OTBET HA BOMPOC,
ABAsSETCA OH 2DMEKTHBHLIM MM HET Npy HeKoTopoH Hopme auCkoHTa (E ),
10 BHJ npoexra onpeaensercs B NpoLEcce pacueTa U 2aTEV CPABHHBACTCA
¢ TpeGyeMoit HHBECTOPOM HOPMO# OXONA Ha BKNaAbIBaeMbld kamuTan. Eciu
BH]I pasHa uau Gonbwe TpeGyeMoil HOPMBbI 10X04a HA KANHTaR. TO
HHBECTHLIMH B NAHHLIH NPOEKT ONPABRAHE! W MOXKET PACCMATPUBATHCS BONPOC
0 €r0 MPHEATHH; B MPOTHBHOM CNyHMae HHBECTHULHH HeuenecoobpasHbl,

Ecau cpasneHye anbTepHATHBHLIX (B3aHMONCKIIFOYAIOWNX ) MHBECTHLIN-
OHHBIX NpoekToB (BapuaHTos npoekta} no Y/ v BHJ/ npusoaar k
MIPOTHBONON0MKHBIM pe3ynbTaTaM, NPeANoYTEHHE CeAYET OTAaBaTh BAPHAHTY
no Y.

[lpy PuHancoBOM OBOCHOBAHMH TEXHONOrUHA BLIMUCHNIOTCS MOTOK M
canbao peanbHbix AeHer. f1py ocylleCTBACHHH TEXHOAOMHYECKOro NPoeKTa
BbIACARIOTCSA TPU BUAA AESTENBLHOCTH: HHBECTHLMOHHAA, ofepauyioHHas u
dutancosan. [TOTOK peanbHbiX AEHET — 3TO PA3HOCTL MEXAY MPUTOKOM M
OTTOKOM J€HEKHbIX CPEACTB OT MHBECTULHOHHOM 1 OMepalHOHHON AEATe b
HOCTH B K2 AbIi roa peaiM3aunyi NpoeKTa (Ha KaxaoM Luare pacyeta). [lotok
peaibHbIX AEHET OT WHBECTHLUHOHHOR JEATEILHOCTYH BKJIOHAET AOXOAb! OT
NPOJAXH AKTHBOB H 3aTPaTs! Ha IPUOBpETEHHE 3EMITH. 30aHHii. COOPYKEHHI,
obopynoBaHusl, paclpede;ieHHble No neproaam (luaram) pacuera. Ilo cyTu,
€104 BXOLST KaNUTAbHBIE 3ATPAThl MO OAaM OCYLIECTBACHUS NPOCKTA
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[10TOK peabHbIX ICHE! OT ONEPAUHOHHOMN AeSTEIBHOCTH BKAKYAC I 1OXOAbI
OT [poAaXH BOAb! NOTPEOUTEI0, IKCILITYaTALHOHHbIE 3aTPaTh], CPCACTBA Ha
AVIOPTH3ALMIO, HA0TH, A OT PUHAHCOBOI AeATEILHOCTH — BCE BHABI KPEAHTOR
(nputok) u norawenye agomxendocTed no kpeautam (otTok) Ecau 8 kakoii-
TO FOj (Ha HEKOTOPOM LLaie) Calblo pealbHbIX ACHEr CTAHOBMTCH OTpHLa-
TEJILHbIM, 3TO O3HAYAET, 4TO MPOEKT B JAHHOM BUIE He MoxeT ObiTh ocylle-
cTBaed. B 3ToM enyyvae HeoOX0aUMMO YBEAHYNTL AOXOAHYIO KN YMEHBIUNTD
PacXoOHYIO HacTb NpoekTa.

[pn ouerike 3 heKTUBHOCTH UHBECTHUHOHHLIX MPOEKTOB { TEXHOIOTHIA)
COM3IMEPEHHE PA3HOBPEMEHHLIX NTOKasaTe el oCyLlecTBAgETCS NYTEM TPHBe-
JeHHS (INCKOHTHPOBaHHA) X K USHHOCTH B HadaIkHoM Brfe Ecnn B nepsbrii
roj MpoH3BQACTBEHHONW CTaAuM CaibAs PeallbHOTO AEHENHOro MOToKa
NPHHUMACT OTPUIATENbROE 3HAYEHKE, HECMOTPA HA BLICOKHE NoKasaTenu
9 eKTUBHOCTH, TO MPOEKT B NPEATOKEHHOM BHAE HeocylecTBUM. Heobxo-
AMMO U3MERHTD IPOEKT (YBEAHUHE TOXOHYIO HACTh, KX YMEHbLIMB PACX0OA-
HYIO W Ha#iaa JOTIOIHUTENBHAIE HCTOUHHKY GHHAHCHPOBAHHA) H TOCRE 3TOrO
BHOBb MOBTOPHTbL pacyeT.
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Mpunowensue 6

Mopaynu pacxoaoB K (M*/c) n ckopocTert # (m/c) NOTKOB npoeaxe YacTH ynuy,
WHpHHON & NPM 3aNONHeHK k NoTka y Gopra AnA achansTHPOBAHHEIX U GETOHHLIX
NOKPLITUA (1 = (,017)

. lUmpura ynuup b m . ‘|
hwu 35 1. & T e 2
K wo ik | w | kT w K [Tw !
005 016 39 018 39 016 | 3¢ 016 39
006 0.47 52 ' 047 52 047 ' 52 | 047 52
008 1.1 6 94 128 78 103 64 103 64
01 2 878 198 94 198 : 79 186 745
012 33 | 1. 302 ; M2 34 1 10 304 : 845
015 535 . 133 | 505 4 i 595 | 125 805 1 132

{lpunoxenue 7

Moaynut nponyckHo# cnocoBHocTH pacxoia K, mifc, ¥ Moaynu ckopocTy W, mic,
TeMeHUA B KPYrNbix TpyGax Npu nonHom ux sanonHednn (npy koaddruvente
WEPOXOBATORTH 7 = 0,014)

Dwm | 200 | 250 | 300 | 400 | 450 [ 500 | 600 | 700 | @00 | 900
Wwic | 998 | 1137 | 1285 | 1556 | 1665 | 1808 | 2039 | 226 | 2460 | 2642
K Wi 0,36 0 56 oo 195 268 35 5,78 a7 1241 17

D, ww | 1000 | 1200 [ 5400 [ 1500 [ 1600 [ 1800 | 2000 | 2200

W, wic | 2897 | 9233 | 35719 | 3758 | 39.13 |74227 | 453 | 483
K, wiic | 2244 | 3656 | 5509 | 6641 | 7885 | 10749 | 14237 | 18349
D wm | 2400 | 2500 | 2600 | 2800 | 3000
W we | 3115 | 524 | 5372 | 5648 | 5908
K ofic | 2313 | 2867 | 2852 | 34778 | 4178
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MNpunoxerue 8

MaKkcuManbHas HHTEHCURHOCTL CHETOTaRHNA

Iopoa VIHTEHCMBHOCTY CHEY OTaRHUA, MMAL
Canxr-NeTeplbypr 38
Yepenoeety 4,2
Mockea 42
Crapuiit Ocxon a6
Xappxos 32
Jvneux 40
Kpweow Por 28
[HenponeTposcK 28
3anopoxKbe 28
Mapuynono 28
BoHeLk 28
Opecca 28
Knures 28
Opcx 50
ExaTepwiGypr 48
YennlduHek 48
Mar MTOropex 48
Hyoxwit Tarun 4.8

lpunowenue 9

Cpeannna npoaoikuTenbHoCTE (CyT) nepucaons 63 foxan

FIyHICT Nepuogul Ge3 JOXAA (CYT) DY KOAMNECTBE OCaAK08

™ 0,1 MM 5 Mu
Canxr-NneTteptypr 28 88
Mocksa 3 8,6
Kypex 33 104
OxenponeTpoBck 47 130
AoHeix 47 128
Kaparanaa 8.2 161
Mepms 29 8.9
KameHeL-NoaonLemim 34 97

Mpunoxerue 10

PacnpeaeneHue yAeALHLIX 3aTPAIHEHKI NO TEPPUTOPHK
MOTaNNYpPrueckoro 3AB0Aa C NONHLIM METANNYPrHYSCKHM LUMKITOM

YAENbHOE KONMYECTBO BLINABILEN PbUNM, FM” CyT
NpowsBoACTs0 npeaens uMeHeHuA CpegHee 3HaMeHue
Koxcoxumackoe 25-350 104
ArnoMepauMonsoe 25-71,0 28
LomenHoe 16-213 6,6
KoHeepTepHoe 07-1486 59
MapTeHopckoe 03-8600 28
INexTpOCTANeNNABLHOE 02-214 40
Npokamioe 002-61 1.7
LLinakonepepabaTeie aouiee 35-13,7 96
deppocnnasHoe 36-43 LR
MpoNve 04-67 1.6
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lpunoxenrue 12

FpaHynomeTpuyeckuid cocras Teepaoi thasel croka (BHUUBO)

0,
Pagmep vactvy Mu L . Cogepxanne ppakuvu % i
- M3XCUMaTbHO® ) MUHWUMAAEHOE __tpepHee
Bonee 0 1 3 03 i1
01-005 579 30 101
005-001 618 160 2889
001-0005 220 82 169
Menee 0 005 | 66 1 | 48 44 1

TpaBuTaUMOHHOE OCAXKACHWE B3BLlLeHHbIX BewecTs (BHUUBO)

BpemMga oTCTaweanna :_ Acpdext oceeTneHun % o
4 MEKCHMANBHbIA I MUHIMANEHBIA | CpeHui
1 | "Te8 15 45
2 76 30 53
3 76 40 80
8 60 60 68
12 80 | 70 | 78
24 I 90 80 85

Mpunoxenue 13

DUINKO-XMMUMECKWI COCTAB NOBEPXHOCTHOTO CTOKA € TePPUTOPUI YroNbHbIX WaxT

MoKasaTeri [ ﬂoagﬂg!;imn Kysuewpen Saccein Yenafiudckuia Gacceim
Hpxaesol | Tanom | foxgesod | Tanoi | Aowaeson | Tanew
pH 29-B9 20-89 6575 65-75 75-81 17388
Xec™ocTs oflwan
M-3K8 /N 22-607? - 168-54 - 4-1C 07-813
BasewerHse
pewecTea Mr/n 26300 21~ 288-2200 5-45359 | 1160-1920 ; 139-:0350
CYXCW QCTATIK WA 62--7800 6300 231-~750 10-310 230-476 66-992
XNK oTeToRHR0M -
BOAnI, MAIN B-118 - - B-20 40-200
By mrin 19-29 - ~ - - -
HegTenpoayk™ m/n | J1-6 - 05~14 cg-40 0-2 75
DeHOMol M1 , - - |opo-ocu | o000 - -
A3DT AMMCHWAHEA -
~EIr oc2-'1 -~ - - -
]Oﬂiqmp M/ 001-05 - - - - -
Cynomams Mria 16-3279 - B6-~1€1 36-137 89-240 43424
l XA0DMLR MI/N 2-239 - ) 21-36 2149 38-92 19-€2
. _ L= 1 ——
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lMpunoxenue 16

XapauTepucTMKW NOBEPXROCTHOFO CTOKa HedTenepepabarLIBAOWEro 3aBoaa

Crox
fIoKaIBTRMM

L AOKREEON Tanbik
B3peweHHNE BEWECTBA Mrin 260-3730 310-3800
HepTenpoayK e, M 10-50 351280
XNK wrin 250-1000 220-910
BMKagm , MF/N 30-240 38-260
Otiee conecogepkaHue, M/n 300-640 320-74D
Xnopwmael, Mrin 15-75 19-60
Cynbthatol, Miin 50-460 110-375

flpunoxenue 17

3aBHCHMOCTD MEX/Y AUAMETPOM ¥ FMAPABNNHECKOH KPYMHOCTLIO HYacTHY

d.um Wy, MMC d,mm W, MWC d, vm W, MMC

0,01 0,07 0,50 540 2,00 1529
0,03 0,62 0,80 648 250 1765
005 173 g,/ 732 30 1925
0,10 6,92 0,80 BO? 350 2085
015 1586 090 875 400 2225
02X 218 1,00 944 450 2365
030 324 1.50 1256 5,00 249,5
040 432
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Hpunowcenue 21}
OcHoBHbIE TEPMHUHLI ¥ NOHATHS

AHomaaas (rp anomalia — OTKJIOHEHKE) — OTKIOHEHHE OT HOPMATLHOTO WK
CpeaHero 3HaUeHHA KAKHUX-TO XapaKTEPHCTHK.

ATmocdepa (rp. atmos — nap, sphaera - noBepxXHOCTb Wapa) — rasoBas obonouka
3emnu, cBs3aHHA® C Hell CHNOM TAXECTH M NPHHWUMAIOLLAA YYAaCTHE B €€ BPALIEHHH,
aTMocepHEIii BO3AYX cocTodT u3 asora (78,09%), kucaoposa (20,93%), aprona
{0,93%), yrexncnoro raza (0,03%), soloposa, reaus g ap

Basucuas tena Ha moOylo NPOMyYKUHIO WM pecypebl - LEHK], CNOXKUBLINECS B
HAPOAHOM XO34ACTRBE Ha OnpeAencHHbI MOMEHT BpeMeHH

Bacceiin BoaocGopHbE| — NOBepXHOCTD, C KOTOPOH peuHad CHCTeMa, Mope WK
o3epo cobupatot Boxy.

Be3soispatHoe Bononorpebfnenne - norpebieHue BoAsl, EpH KOTOPOM YacThb
BOAbI HE BO3BDAILAETCA B BOAOHCTOYHHK (MPHUroTOBNeHHe paboMHX pacTBOPOB,
NPOAYKTOB H T.0.), KpOMe TOTO, CYLUECTRYHOT O€3803BpaTHBIE MOTEPH BOALL, CBA3aHHbIE
C e¢ yTeukoit.

BesnanopHoe ABHXKeHHe ~ MBUXKEHHe, XapaKTEPU3YIOUIEeCA HANTHIHEM
cBobonHol ROBEPXHOCTH,

BeiToBOl CTOK — CyMMa XHAKKX OBITOBLIX OTXOIOB, NOCTYNAWOMWKX B OKpYXKa-
IOHIYIO cpeny.

BepoaTHOCTE — 4acToTa MOABIEHHMA COOMITHE, T.e. KONHYECTBEHHAA OUEHKA
BOIMOXKHOCTH MOABJIEHHA JAHHOIO CiTyyakHoro coObrrus.

BelltecTBa BiBelieHHLIE — OpPraHAYECKUe M HEOPraHHWYECKHE YacTHLE,
COAEPHKALIMAECH B BOJE BO BIBEIIEHHOM COCTOAHNH.

Bogonotpebaenne — noTpedNenne BOAKKIX PeCYPCOB BHE BOAHBIX HCTOYHUKOR;
8 uaeanie B. nomxHO ObITh 3aMKHYTBIM, HCKNHOYAIOWAM 3arPAIHEKNE, JACOPERHE H
HCTOLLEHME,

Bonoc6op — 4acTh MOBEPXHOCTY CYLIN, C KOTOPOH MOBEPXHOCTHAIE BOMEI CTEKAOT
8 I1aBHEI BOmoEM {Mope, 03epo, pekxy).

Bogocaus - GesHanopHoe (BOROCIMBHOE) OTBEPCTHE B rpelHe CTCHKH, uepe3
KOTOpOe NPOTEKAET BOAA.

Boaocxalucenne 3aMKHYTO€ — TEXHO.IOMHS BOAONOTpeGNEHHS, MpH KOTOPOH
#CHOMB30BAaHHAA BO/la TIOCNE OYKCTKH CHOBA HAMPABNSETCA B MPOHIBOACTRO.

Tucrorpamma — rpadux, Ha KOTOpPOM NO BEPTHKANLHO!M OCH OTKMAMBIBACTCA
4acToTa, a [0 FOPH3CHTANBHOH — cama CAyYaiiHas BenuuMHa, HHave, rpaduk craTuc-
THYeCcKoH YHKUHH pacnpeieNleHHs NIOTHOCTY BEPOSTHOCTH NONafaHNg CyvaitHoi
BEIHUKHEI B 3a0aHHELt MPOMEXYTOK.

ducnepcua cayuaimoli BeIHYHHBE  XapakTepHCTHKA pacceaHus CiTy4altHol
BETHYUHEI OKONO €€ LIEHTpa pacrpeneeHns

JoxpaapaTyuHan (nepexoiHas) 061acTh CONpPOTHBAEHHA - 00NACTL NBHIKE-
HUA TYPOY.1EHTHOIC NOTOKA, KOF/1a COTIPOTHBASHHA (TOTEPH Hanopa) 3aBHCAT OT LLepoXo-
BATOCTH BHYTpEHHER NOBEPXHOCTH TPYO (KaHa1a) 1 oT ukcen PedHonsAca u npomnop-
LIHOHATbHBI CKOPOCTH B CTENEHY, WiMeHawowmedics ot 1.75 no 2
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lipooancenue npun 20

3arpssHenHe — NPHBHECEHHE B OKPYKAIOULYIO Cpelly HOBBIX, HE XapaKTEepHLIX
Uta Hee DHIKUECKHX, XHMHYECKHX MW SUONOrHYECKHX BEWIECTB, areHTOR, OKa3hiBa-
IOILMX BpEAHOE BO3ReHCTRHE Ha HenoBeKa, uopy U ayHy: aHTponoreHHoe 3. BOIHHKaET
B pe3y/bTaTe JAEATENLHOCTH Joaeil, B TOM 9HC/Te HX BIMAHUA HA APUPOAHLIE 3arpa3-
HEHHA (OT H3BepKeHUA BYJIKAHOB, MPY CAMOAPOU3IBONBHOM BHOpPOCE TOKCHYECKHX
BEWECTB H AP ).

HHTeHCHBROCTS BHINKACHHA JOKAR — CNOH aTMOCHEPHIX KHIKHX OCAAKOR,
BLINABLIHX HA MOBEPXHOCTH B COHHHILY BDEMEHN,

HHTeHcHBHOCTS CHEroTASHHA — Cok Boabl, cOpasyiowniics Ha NOBEPXHOCTH
B PE3VIETATE TANHMA CHETa B SaUHHLY BPEMEHH,

Kpaapatuusag o6aacrn conpoTupaenus —o61acTh aABHAKEHHA TYDOYIEHTHOMO
NOTOKA B WEPOXOBATLIX TPyOax (kaHanax), koraa CONPOTHEAEHHA (OTEPH HANOPA) He
3aBHCAT OT yuced PeifHombAca H MPpOAOPUHOHATEHB! CKOPOCTH B KBAAPATE.

Koy Ppuutnent acHMMETPHH — cyMMa KyOOB OTKJIOHEHHA YACHOB PAAA OT
cpeaHero apHGMETHYECKOTO 3HAYCHHA.

Ko duumeHT BapHanuy — OTHOUICHHe X HOPME CPEAHETO KBAZPATHYHOTO
OTKNOKeHKA (Oe3pasmepHas BeJIKYWHA), HAH HOPMHpPOBAHHOE CPEOHEKBaAPATHYHOE
OTKJIOHEHHE chydaliHol BETHYMHEL.

Kpyropopot BelllecTB — 3aKOHOMEPHOe MHOTOKPATHOE y4acThe BeUlecTB B
NpoLEeccax M ABNCHHAX, NpoTekaoulix B 6Hocepe, arMmochepe, ruspochepe, THTO-
cdepe.

MaTemaTHueCKOe OMHIAHNHE — WEHTD pacrpefNeneHHd AAA HenpephisHol
Cryqatinoi BEAUYHHBL

MenuaHa — TakOe 3HauEHHE YHC/Ta Ha ocH afcumce, OPAHHATA KOTOPOTO AENHT
naowank, OrpaHuYeHHYIO KPHEOH PacnpeneneHHs MOTHOCTU BEPOATHOCTe#, Ha ARe
paBHble HacTH, YT0 COOTBETCTRYeT obecneternocTH, parnoil 50%

Merannu Taxeaste (rp. metallon - waxra, pyna) — Metamnsl ¢ GONLIWHM
aTOMHBIM BECOM {CBHHEL, LMHK, PTYTh, MEdb, HUKEAL H Op.); B MHKPONO3aX {MHKpO-
3NIEMEHTHE) — OHOOrHYECKH aKTMBHBI, B SOJLLLIMX J03aX — 446,

Moza cay4alinoll BeAHUHMHEI — Takoe €€ IHAYEHHe, KOTOPOMY OTBeyaeT
HaHbonulIas BEPOATROCTD MOABACHAA.

Hanopxoe ABMKEHHE —ABIKEHHE, IIPH KOTOPOM NOTOK CO BCeX GOKOBEIX CTOPOH
orpaHuyeH TBEpOBIMH CTEHKAMH.

Hopma — cpeaunfs aprdmeTHHECKan XapaKTEPUCTHKA MRTEMATHYECKOTO OKUAA-
HHA.

Hopma JHCKOHTA — MPUEMNEMAad AA8 HHBECTOPA HOpMa 0XOAA Ma KANHTa;
HCIIONb3yeTCa AN NPUBCACHHA PAZHOBPEMEHHLIX PEIYILTATOR M 2aTPAT K HA3MCHOMY
nepuoxy.

OfliecnesuenocTh — BEPOATHOCTE NOABIEHHA CIYYaliHON BEXHUHHEI, pasHoll Mk
6onbie 3anaHHOIC 3HAYEHHA, HITH BEPOATHOCTL NPEBBILICHUA CAYYAlIHON BENHUHHLL,

OG6opoTeoe BogocHabxeHHe — CHCTeMa NOBTOPHON nogavH oTpaboTaHHOH Bo/IbI
Ha NPOU3BORCTBEHHGIE HYRKIb! TOC/E OYHCTKH, OXNAKAEHHT W 00paboTku.

Oxpykaomas CPeIa — COBOKYNHOCTS MPUPOAHOA W FKOHOMHHECKOH cpex,
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Oxonuanue npun 20

ONpPENEARIOIWNK IKOJIOIHHECKHUE M IKOHOMHHECKHE YCIOBHA KH3IHH YENOBEXa NPY
JaHHOM YPORHE Da3sBHTHA MPOM3BOAHTENLHBIX CHII H NIPOM3IBOACTBEHUbIX OTHOWEHHEH

IipHpoaHas cpeaa — COBOKYNHOCT: €CTECTBEHHBIX PECYpCOB M YCROBMi, Noj
BO3REHCTBHEM KOTOPBIX C(HOPMUPOBANHCE H BOCTIPOMIBOAATCA utopa, Payka u cpeaa
obuTaHMA uenoBeka, obecneyuBalOiad BOIMOKHOCTL 06lllecTBeNHO# Npou3ROA-
CTBEHHON NedTe/ILHOCTH

IbesomMetpHUECKAA JHHHA — JIMHUA, KOTOpas NPOXOAUT NO FOpU30HTaM
KHAKOCTH B NBE3OMETPAX, YCTAHOBAEHHbLIX B0/ OCH MOTOKA, T €. BO3BBILIAETCH HaY
OCBIO NOTOKa Ha MbE30METPHYECKYIO BbICOTY (Harop NasneHun ). [Tazenne I1.a no anuuxe
TI0TOKA HA3LIBACTCA MbE3OMETPHYECKHM YKIIOHOM.

Paauyc acHMMeTpUH ~ PACCTOAHHME MEXCTY LUEHTPOM pacnpeesieHus ¥ MOaofi,
T €. XaPAKTEPHCTHKA HECHMMETPHYHOCTY KPHBOA pacnpeacneHys.

PaBHoMepHoe aBHXKEHMe — npsiMoiuHeHiHoe NBMXEHHe, NPH KOTOPOM
XApaKTEePHCTHKH NOTOKA (Pacxoa, MNOWAAL KUBONO CEHEHHA K CPEIHAA CKOPOCTD) He
H3MEHAIOTCH BACAL HOTOKA

Coluitie — Beaxuil aKT, KOTOPEIH MOKET NPOM30HTH HIH He NPOH30HTH.

Cpox okynaemocTs — NEPHOA, HAYHHAN ¢ KOTOPOIO NEPBOHaYAbHbIE BIOXEHNS
M ApYrY¢ 3aTparbl, CBA3aHHLIE C HHBECTHUHOHHLIM MPOEKTOM, [IOKPLIBAIOTCA CyMMap-
HBIMM PEI3yNETaTAMH €ro oCYLIECTRICHHS.

Teopna pepOsTHOCTH — MATEMATHYECKAN HAyKa, HIYHAIOIAS KONHYECTBEHHBIC
3aKOHOMEPHOCTH B CITyHaliHBIX ABJEHHAX NPH MX MACCOBBIX MOBTOPEHHAX.

Yroas aKTHBHpPOBAHHRLIA — Yrons ¢ BHICOKOH ancoplupytoweit cnocofHocThbio]
fIPUMEHACTCA B PasTHYHBIX QUIETpaX.

ilenTp pacnpeaeneHHA — CPeHEYHCICHHOE SHAYEHME CiryqaliHO# BenuyHbI B
CTATHCTHIECKOM PAZY.

Ixexuun (o1 p. éjecter — Brbpacsipath) — neficTBHE, OCHOBAHHOE Ha pa3ps-
IKEHHH, CO30aBACMOM CTpyeid raa.

Ikoorns (o1 rp. 0ikos — AoM, AKunvILe) — HHTErpUPOBAHHA GyHIAMeHTANBHAA
HayKa O COCTARE, CTPYKTYpE, CBOHCTBAX, PYHKUMOHATEHBIX 0COGEHHOCTAX H HBOMIOLHN
CHCTEM HAJOPraHH3IMEHHOTO YPOBHA, MONYASLHOHHLIX 3KOCHCTEM H Gnocdepht
(D. ekkens, 1866).

IxoHOMHUECKAR Cpeda —~ COBOKYNHOCTh OCHOBHMBIX NMPOH3BONCTBEHHAIX W
HEMpOU3BOACTBCHHLIX (GOHIOB H MPHPOMHLIX PECYPCOB, BKMIOUEHHBIX B COCTaR
NpOU3BOAHTENLHEIX CH obuecTsa,

IMnupudecknii — ONBITHLIH, OCHOBaHNBIA Ha onLiTe

DddexTHBHOCTE HHBECTHUHOHHOIO [IPOEKTA ~ XapaKTepu3yeTcA CHCTEMOH
Nokasareneil, OTPAKAKWMX COOTHOWEHHE 3ATPAT U Pe3YNbTATOB MPHMEHUTEILHC K
UHTEPECAM ero YYacTHHKoB. PaanuuaioT nioxazareny’ kommepueckod {(uHaHcoBOi),
GlomxeTHOM U kOHOMUuEeckKodt ¢dexTHBHOCTH. TocneaHe YUHTRIBAIOT 3aTpaThl K
Pe3yNbTaThl, CBS3aHHLIE C peauzauuell MPOEKTa, BbIXOAAUIUE 3a NpPENEBl NPAMbIX
$MHAHCOBBIX MHTEPECOB YHaCTHHKOB WHBECTHUMOHHOTO MPoeKTa M AOMyCKaloUlne
CTOHMOCTHOE U3MepeHue
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Hpuioncenue 21

Cnucok cokpawennii v a6Gpesmaryp

AKX ~ AKa/leMHa KoMviyHanbHoro xosaitctea um. K. J1. Namdnnosa
ADC -~ aTOMHaf Y1eKTPOCTaHUMA

BAY — Gepe30Bblit akTHBHBII yroah

BIIK - 6uooruyeckas noTpeOHOCTD B KHCI0pOae

BAK — BpeMeHHas NOMyCTHMAA KOHLeHTpaus

BHA — BHYTPEHHAS HOPMA J0XOZHOUTH

BHHUUBO - HayyHo-HCCIEAORATERBCKKE MHCTHUTYT 1O OXpaHe BoA (r. Xapb-
KoB, YkpauHa)

BHHH BOANEQ - HayyHO-HCCIIEIOBATENLCKMH HHCTHUTYT ROAOCHACKEHUS,
KaHANM3aLAY, FHIPOTEXHUMECKHX COOPYKEHHH U NHDKEHEPHOH MHAPOre010THH, HblHe
FHU - Nocynapersenusiit Hayu#bli HeHTp

BHHUH Yepmer - Hay<HO-UCCACAOBATEILCKUY MHCTUTYT MEPHOH METANTYPritK
{r. Xapbkos, YxpauHa)

Boar. TACA - Boarorpazckas rocynapcraeHHas apXUTeKTYPHO-CTPOUTENLHAR
axanemHua

I'TH — [ocynapcTBeHHbIA ruaponoruueckuii MHCTHTYT

rocrt — l'ocynapcTBeRHbH cTaHRapT

ryn — [ocynapcreeHHoOe YHUTApHOE NPeANPHUSTHE

ETP — epponeciickas TeppHTopha PoccHu

Jaxon QOIC - sakon PP “O6 oxpaHe OKpyxaloLiei npupossoit cpenn”

Hi - HHAEKC AOXOAHOCTH

nun — YHPOPMAIHOHHBIN LHEHTP MOroasl

JUHKT -~ JleauHrpaackuit MHCTUTYT MHKEHEPOB KENE3HOUOPOKHOTO

Tpancnopta, kbiHe [MTYTIC — Merepbyprexuit rocynapeTseHHbIN YyHUBepeHTeT myTeH
cooblerus

JIUCH — JleHWHTPaACKH HHKEHEPHO-CTPOHTEALHRI HHCTHTYT, HbIHE
CIEIrACY - Canxr-ITerepbyprekuit rocynapCTBeHHbIR apXHTEKTYPHO-CTPOHTEbHBIH
YHUBEPCHTET

MAJIN - MockoBckuil aBTOMOOH/IBHO-A0POKHBIH HHCTHTYT, HbIHE
MI'Y — Mockosckuit rocyaapeyBertibifi aBTOMOOHIIBHO-10POIKHBIH YHHBEPCHTET

MI'MH - MOCKOBCKMI THAPOMETHOPATHRHLL HHCTUTYT, Hde MITYTT —
MockoBCKHI NOCYNapCcTRCHHLINA yHUBEPCHTET pHpoAcobycTpo#cTBa

MI'MO - Mockosekas ruzpomeTeoposIoruyeckas obcepBaropua

MI'CY - MockosckMil roCyRapCTBRHHBIA CTPONTELHLIN YHHBEPCHTET

mry - MockoBCKRii rocynapcTBCHHBIH YHHBEPCHTET

H-HIFACY - Huxkne-HogropoackHfi rocynapcTBCHHbIA CTPONTETbHbINA
YHHBEPCUTET

HXK - HeTEXUMHYECKHI KOMGHHAT

NMAA NOTHAKPUIAMHT
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11IAB - HIOBE¢PXHOCTHO-aKTHBHEBIE BEULECTBA

BB fIpeensHO A0ITYCTHMAs KOHUCHTPAUKA BPEIHBIX BO3UEHCTRUT

nac - npeae1bio Aonyctumblit cGpoc

MK — NpeacsIbHO ROMYCTUMAA KOHTIEHTpaLu

H3BM — lepcoHaNbHad YICKTPOHHO-BLIYMCIHTENLHAN VialllMHa

pH — BOAOPOOHBLHA MOKA3aTe 1, KOTOPbIA BHPAKACTCH OTPHLIATENLHIM
2eCATHYHBIM NorapHpmMoM KOHUEHTPALIMKM BO;I0POOHBIX HOHOB

P Poccuiickas Peaepaums

CanlluH - CanurapHeie npaenia ¥ HopMbI

CHull — CTPOUTEILHBIE HOPVILI M MTpaBU.1a

con — caywba oxpanbl moye B CLUA

CUIA — CoenuHennbte [lITarel AMepuxn

TCXA - Cenbcroxo3aicTBennan akanemus uv. K. A Tumupasesa

T2C — TCNAO31EKTPOCTAHLIHA

XK - XMMHYECKas NOTpeOHOCTL B KUcIOponae

K40 LeHTPATbHAA YEPHO3EMHas o0MacThb

uin — YuCThIH AMCKOHTHPOBAHHK!A 0X0A

IBM — MEKTPOHHO-BLIUMCANTENbHAA MAUIMHA
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06 aB1opax

Muxann WsaHOBHY AlleKceeB — I-p TexH Hayk.
apodeccop. zacayxeHHbi neaTeas Haykn Pd, 3as
Kadeapoit BOACOTBEAEHHA K OXPAHBI BOIHBIX PECYPCOB
CI16I'ACY, uneH-koppecnoraeHT Poccuiickoil akatemun
ApXWTEKTYPEI H CTPOUTEILRBIX HayK, H3BECTHBIN creuu-
anMeT B 08:1aCTH CHCTEM BOZOOTBCOEHUS K OYHCTKH
CTOYHBIX BOJ, aBTop Gonee 250 HayyHLIX TPyaoB, B TOM
unciie 2 yuebunkos, 14 yuebHbix v cnpaBouHeix 11ocobuii,
30 naTeHTOB ¥ aBTOPCKHX CBRAETETLCTE Ha W300peTEHHUS.

AHnatonnii Martseebnu Kypranos — [-p texy. Hayx,
npodeccop, akanemux ITerposcxolt akanemun Hayk K
KCKYycCTB, AeficTBUTeabHbIA WieH XK inupo-koMMy-
HaiILHOHK aKaaeMMuu, HIBECTHLBIN cllieuranueT B ofinactu
BoqocHabkeHHA M BogooTeeAeHHA; apTop Gonee 300
Hay4YHBIX TPYAOB, B TOM YHCsie 20 yueOHHKOB, yuefHBIX
H cripaBOuHBIX nocobuit, 50 w3obperenuil.
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3A0 «IKOITPOM)» pa3paboTan HHILTpYiownii copbunonubil
moRyab (PCM) 119 cHeTeMBI OUBCTKH JARBHecTOKOB A3C

1 - numerect oprmidt xomoaey 2 — konogewt oTcrolpnx; 3 — xonogers ¢ rrmTpon;

4 - MaxcHMATLHbIR YPoBEHE; § — Maap osaTBOpHas TPY6s; 6 — Tpyba apspuiinoro
mepeBa; 7 — MynMANL bt ypoBeHn; 8 — HedrenpoaAyETOBan TUTCHKA, 9 - 0CAROK;

10 - norpyaad neperoposxa; 11 — cmersmie §unnTp-natponsl ¢ aacophcHron;

12 - ebpoc m xoNNEKTOD

/" OWmTp CHCTEMR OMHCTKE JHBHecTokoE A3C ofecHeaHEaer

BRICOKOKATeCTBEHHYI0O OYHCTKY HedTEeCOROPIXAIMMX CTOYHRIX BoR {C,,
no 50 mr/n, Core = 0,3 MY/n), BEMeRT HPOCTYI0 KOACTPYKUNIO, MATLIO
MACCOTAGAPHTHEIe XAPAKTEPHCTHKE, yxobnwuil n Guretp i mpomecc

MORYT2AKR H TOXHHIeCKoroe oﬁcnymannn fez AEPTONTRNA MOKOR HA
\_ KAHUTHIRIHORERIX KOJTORHAX.

'

1-#% xonogen

24 xononen

3-f1 xononey

TInomags 1OBEPXH OCTH

CTOKA C rapaHTitpoBaHHol
OWHCTICON (W)

Muametp
xonoaua

1

1

800

1

1200

15

e

L5

1400

2

1600




