MHHHCTEPCTBO NPUPOJAHBIX PECYPCOB M PKOJIOTHHA
POCCHUCKOH ®EJEPAIIUA
(Munnpupoasl Poccnn) , \{jera
IIPUKAS3 MUHUCTERCTRBO 1OCTHIMH POCCHACKOR SEEPALMY
MoCKBA 3APETHCTPHPOBAHO
17.05.2021 333 | Perncrpaunonusi e 5.3 72 7~

O BHeceHnH M3MeHeHHI B npnka3 MHHHCTEPCTBa NPHPOAHBIX PeCypCOB H
axoJsiorun Poccuiickoii @enepanuu ot 29 nexadpsa 2020 r. Ne 1118
«06 yrBepxkaennn MeToauKH pa3paboTKH HOPMATHBOB JONYCTHMbIX COpOCOB
3arpsI3HSIOLIAX BellecTB B BOJHbIe 00bEKThbI AJIs1 BOAONOJIbL30BaTE i

B coorBercTBMH ¢ MyHKTOM 6 crarthu 22 ®enepanpHoro 3akona ot 10 sHBaps
2002 r. Ne 7-®3 «O6 oxpaHe okpyxawomiell cpenp» (CobpaHHe 3aKOHOAATENHCTBA
Poccuiickoit ®epepanun, 2002, Ne 2, ct. 133; 2014, Ne 30, ct. 4220), yacTeio 3 CTaThu
35 Boguoro xkozexca Poccuiickoii @epepaumun (CobOpaHue 3aKOHOIATEILCTBA
Poccuiickoii ®eneparmu, 2006, Ne 23, cr. 2381) u noamynkroM 5.2.37 IlomoxeHus
o MuHHCTepCTBE TPHPOIHBIX pecypcoB H dKkonorun Poccuiickori ®enepaiu,
YTBEPXKIEHHOTO  mocraHoBineHweM  [IpaBurenscTBa  Poccuiickoit  ®@enepanuu
oT 11 HoaGps 2015 . Ne 1219 (Cobpanue 3akoHOAaTenscTBa Poccuiickoi Depepanuy,
2015, Ne 47, ct. 6586), ipu K a3 bl Balo:

1. BHecTH u3MeHeHHs B Tpuka3 MUHUCTEPCTBA IIPHPOIHEIX PECYPCOB U 3KOJIOTHH
Poccuiickoit ®eneparmu ot 29 mexabps 2020 r. Ne 1118 «O6 yreepxnennn MeTtonuku
pa3spaboOTK HOPMAaTHBOB JOIYCTHMBIX COPOCOB 3arpsi3HSIOIIMX BEIIECTB B BOJHBIC
06BeKTHI IS BOIOMOJIB30BaTeNnel» (3apeructpuposan MunioctoM Poccun 30 mexaGps
2020 r., peructpanuoHHbIi Ne 61973) cornacHo NPUIIOKEHUIO K HACTOAIIEMY IIPUKa3y.

2. Hacrosmuii mpuka3 BeTymaerT B cuity ¢ 1 ceHtabpsa 2021 r. u pedcTByer
no 31 aBrycra 2022 1.

Munuctp A.A. Koznos



Ipunoxenue
K Ipuka3zy Munnpupoas: Poccun

or AY05.2091 N 233

H3menenns,
KOTOpbI€ BHOCATCH B NpHKa3 MHHHCTEPCTBa NPUPOIHBIX PECYPCOB H KOJIOTHH
Poccuiickoil ®eaepanuu ot 29 nexadpst 2020 r. Ne 1118
«00 yrBepxkaennn Merognku paspaboTKH HOPMATHBOB JONMYCTHMBIX cGPOCOB
3arpsi3HAIOIIHX BEeIECTB B BOAHbIE 00bEeKThI IJIs1 BOAONOJIb30BaTE/I€ii»

1.B nyskre 2 mnpukaza MuHHCTepcTBa MPUPOTHEIX PECYPCOB M HKOJOTHM
Poccuiickoii ®enepauyu ot 29 mexabps 2020 r. Ne 1118 «O6 yrBepkaeann MeToauku
pa3pabOTKM HOPMaTHBOB MIOITyCTHMEIX COPOCOB 3arps3HSIONIMX BEIIECTB B BOJHBIE
00GBEKTHI Il BOAOIMOJL30BaTeNe» (3aperucTpuposan MusioctoMm Poceru 30 pexabpst
2020 r., peructpanuoHHbIil Ne 61973) crnoBa «aelictByeT no 1 suBaps 2022 r.» 3aMEHUTH
ciioBaMHu «aercTByer 1o 31 asrycra 2022 r.».

2.BHectu cremyrone Hu3MeHeHUS B MeToauky pa3paboOTKH HOPMATHBOB
OONyCTUMBIX COpPOCOB  3arpsi3HSIOLIMX BEHIECTB B  BOAHBIE OOBEKTH I
BOJIONIONB30BaTeNei (nanee — Metoauka):

2.1. B a63atie BropoM myHKTa 1 MeToauku:

CJIOBa «, B TOM YHCJIE YKa3aHHBIX B OT4eTe 00 OpraHM3alMHi W O pe3ylbTarax
OCYILECTBJIEHHs] IPOU3BOICTBEHHOIO 3KOJIOIMYECKOrO KOHTPOIISA, MPeACTaBIIeMOro Ha
OCHOBaHUH ctatbi 67 PenepanbHoro 3akoHa ot 10 sHBaps 2002 r. Ne 7-03 «O6 oxpaHe
okpyxaromei cpenpl» (CobpaHne 3akoHomaTeNlbcTBa Poccmiickoit @enmepartum, 2002,
Ne 2, cr. 133; 2020, Ne 50, ct. 8074) (manee — ®emepanpHbiii 3akoH No 7-D3)»
UCKIIIOUHUTE;

nocje cjIoB «00BEKTe OpraHHU3allUU-BOJONONIB30BATENS» HOHNOJIHUTE CIIOBAMH «H
00BEKTax ero abOHEHTOB (TPH HATHIHH )».

2.2. B ab63aue BropoMm myHnkra 4 Meronuku ciosa «CanlluH 2.1.5.980-00. 2.1.5.
«BomooTBeneHne HaceNeHHBIX MeCT, CaHHUTapHas OXpaHa BOAHBIX OOBEKTOB.
['uruenndeckue TpeOOBaHUS K OXpaHE MOBEPXHOCTHHIX BoA. CaHWUTapHBIe NpaBHiia U
HOPMBL», YTBEpXKA€HHbIE [ TaBHBIM rocyJjapCTBEHHBIM CaHUTapHBIM BpadoM Poccuiickoil
Gepepanu 22.06.2000 (M., ®enepanbHblii LEHTp roccaH’NHIHaA30pa MuHzapaBa
Poccun, 2000, «bromnereHp HOPMATHUBHBIX M  METOAUYECKHMX JTOKYMEHTOB
roccamdnuaHanzopa», Ne 2, 2001; «bromrerenp BepxoBnoro Cyna Pocculickoi
Gepeparuu», Ne 2, despanp, 2015)» 3amenuts ciioBamMu «CanlluH 2.1.3684-21
«CaHUTapHO-3MIUAEMHOIIOTHYECKHE TPEOOBaHUA K COAEP)KaHHIO TEPPUTOPUN FOPOACKUX
U CeNbCKMX IIOCENCHWM, K BOAHBIM 0OBEKTaM, NHUTHEBOH BOJE MU ITUTHEBOMY
BOJIOCHAOXXEHUIO, aTMOCHEpHOMY  BO3IyXy, IIOYBaM, JKWJIBIM ITOMEIICHUSM,
JKCIUTyaTalldid IPOW3BOACTBEHHBIX, OOIIECTBEHHBIX IIOMEUICHHWH, OpraHU3allud |
IPOBEIEHUIO CAHUTAPHO-IIPOTUBOINNAEMUYECKHX (IIPOPUITAKTHUECKUX) MEPOTIPUATHINN,
YIBEpXKJIEHHbIE ITOCTAHOBJIEHHEM | JIaBHOTO TrOCyAapCcTBEHHOIO CaHHUTApHOIO Bpaya
Poccuiickoii @enepauuu ot 28 sHBapsa 2021 r. Ne 3 (3apeructpupoBano MuHIOCTOM
Poccuu 29.01.2021, peructpanuionnsiii Ne 62297), 1 pacCUMTHIBA€TCSl B COOTBETCTBHU C
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dopmystoit (23.4) HacTosmed MeToquKU ¢ y4eTOM HPUHATAS 3HAYCHUA NOKA3aTesd
paszbapneHus y paBHEIM (,9».

2.3. TIyHKT 5 MeTOIUKY JONOMHUTE ab3alieM CIeyIOMeEro COACPKaHus:

«Ornpe/enenre KOHTPOJIBHOTO IMyHKTa (CTBOpA) OCYILECTBIIAETCA B MONMEPEYHOM
CeueHMH BOJHOIO IOTOKAa B MAKCHMAIBHO 3arps3HEHHOM CTpye ¢ Maccoil BOZBI C
Haubojiee BHICOKMM COJIEP)KaHHEM BpeIHBIX BEIIECTB, 3aHUMAIOLIEH ONPEACTIEHHYIO
4acTh IOIEPEYHOrO CEYEHHs BOAHOTO IOTOKA, B KOTOPOH KOHTPOJIMPYETCS KauecTBO
BOZBI M PACCUMTHIBAETCS B COOTBETCTBHH C (opMyInon (23.4) Hacrosmedl MeToquku ¢
y4eToM NpUHATHS 3HAYEHHUs MOKa3aTeNs pa3baBieHus 7 PaBHbIM 0,9.».

2.4, [TyuakT 7 MeTOIUKY NIPU3HATH YTPATUBIINM CHITY.

2.5. B myHkte 13 Metoauku cinosa «®DeziepanbHOro 3aKkoHa Ne 7-O3» 3aMEHUTH
cnoBamu  «®egepansHoro 3akoHa or 10 smBaps 2002 . Ne 7-®3 «0O6 oxpane
okpyxatomeit cpens» (CobpaHue 3aKOHOAATENBCTBA Poccuiickoit ®enepaunu, 2002,
Ne 2, ct. 133; 2020, Ne 50, ct. 8074)».

2.6. [ToanyHKT «p» IyHKTa 14 MeToauku NOMOIHHUTD ab3alamMu CIeAyOLIEro
COJepXKaHH:

«DaxTHYecKUil cOpOC 3arpsA3HAIOLMX BEIECTB B I/4, T/MEC ONpeIensieTcss B
COOTBETCTBHH C HOPMATHBHBEIMH TOKYMEHTaMH 110 0TOOpY Mpo0 Al aHaM3a CTOYHBIX
BOJ M yUETy UX KauecTBa.

JlanHple 006 HKCIONB30BAHHBIX METOJAX XHMHYECKOro aHaimsa U MX
YyBCTBHTENBHOCTH I[P OINPENeNeHHH KOHUEHTPAllMi 3arpsA3HSIONMX BELIECTB M
mokaszaTeljieli cocTaBa M CBOMCTB CTOYHBIX BOJ IPEACTABILIOTCI C INPUIOKCHUEM
TIIPOTOKOJIOB KOJMYECTBEHHBIX XUMHUYECKHX aHAIM30B npo6 CTOYHEIX BOJ 3a IIOCIEeIHUH
KaJIeHJapHbl TOJ 110 BCeM HOPMHUPYEMBIM BEIICCTBAM.». :

2.7. IpenioxkeHne Bropoe ab3ala 4eTBEPTOro MyHKTa 17 MeToUKHN U3I0XHUTH B
ClIeIyIOIIeH peaaKIIiu:

«ITepeveHh HOPMUPYEMBIX BELIECTB OpraHU3alldH, SKCIUIyaTHpPYOIIIX O00BEKTEI
LEHTPAIH30BAHHBIX CHCTEM BOJOOTBENEHUS MOCENCHMH WM IOPOACKUX OKpYTOB, IUIA
[eseif moaqy 3asBKM Ha MOyYeHHe KOMIUIEKCHOTO 3KOJIOTHYECKOro pa3pelICHHA nubo
Ipe/ICTaBIeHHs AeKIapalii O BO3/IEHCTBUH Ha OKPYXAIOLIYIO Cpefly ONPEACIIeTCS Ha
OCHOBAaHWM pe3yJbTATOB HHBEHTApU3allid COpOCOB 3arpAHAIONMX  BCIIECTB B
OKPYKAIOILYIO CpeJly, MPOBOIUMON B COOTBETCTBHU C IMpasunamu Ne 891.».

2.8. B a6zarie mwecToM ImyHKTa 21 MeToauKu cI0Ba «IIPEBBIMIACT ITOK» 3aMeHHUTH
CJIOBAMHM «IIPEBBIILAET IPEAEIBHO NOMYCTUMbIEC KOHLICHTPAIIHM.

2.9. B nyHkTe 23 MeToauKu:

B ab3ale IepBOM MOMIYHKTA «a» CIIOBA «CKOPOCTEH ‘9p M BBIITyCKa &>

3aMEHUTb CIIOBAaMHU «CKOPOCTEH "gp (CKOpOCTH [IOTOKA PEKH) M BBIITyCKa 4, (ckopocTh

MCTEUEHHS CTOYHBIX BOI)»;
B MOJNYHKTE «O»:
dbopmyity (6) U3NOXKHUTE B CEAYIOLUICH PEIAKLIMH:
9 _ 4, +0,15

«3— ST 1 (6),

p p
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nocie ab3ana IAToro JOMONTHUTH ab3aIiaMu CIIEAYIOLIEr0 COAEPKAHHS:
«KpatHocTh HauabHOTO pa3baBiIeHHs #, ONpeNeNseTcs o Clieayrouei popmyie:

n, = 024832 (v/mZ + 8,1 (1 —m)/& ~m) /(1 —m) 6.1),

rae: mM=V,/V¢; (6.2).

®opmyna (6.1) HacToselr Metonuku npumensieTcs npd yciaosuu m < 0,25 u
Ver > 2 M/c.

Conepxaiuuiics B GopMmyite (6.1) HacTosei i MeTOAUKH OTHOCHTEBHEIH JHAMETD
d naxonurcs u3 cootHomerus d = d/dy, B kotopom d — qHaMeTp 3arps3HEHHOMN CTpYH,
dy — IuaMeTp OTOIOBKA.

3HaueHue d BEIYHUCIETCS 1O ClieAyoleit hopmyiie:

- B
‘i’“]/ (=) B0%,  2m 8o
X R 2 (6.3).

B ¢opmyne (6.3) nHacrosmeit MeToAMKHM BeNHYHMHA AU. OIpENeNAeTcs II0
cienyrolieit popmyie:

Avn= Um—"Vp (6‘4)9
€. Uy — CKOPOCTH Ha ocH cTpyH. [IpuHnmaetca Av,,=0,10+0,15m/c.

d

Pacyet oTHOmEHUS A 1 d MPOU3BOIAUTCS [0 HOMOTpamMMaM pHc. 1-2.
0

Eciu no HoMorpamMme OnpenenuTh BeTHUnHY d HEBO3MOXXHO, TO BEJETCS pacyeT
BEJIMYMHBI OTHOCHUTENBHOIO auamerpa d o gopMmyle (6.3) Hacrosmei MeToauKy.

Ecnu c1pys, pacmpsisack, JOCTUTAaeT TPaHUUHBIX MTOBEPXHOCTEH, HHTEHCHBHOCTD
pa3baBneHus cHKaeTcs. KoanuecTBEHHO 3TO CHHXKEHHE YYHUTBHIBAETCS ITyTEM BBEACHHUS
B popMmyiy (6.1) Hactosmeli Meronuku MuoxuTens f(H/d). MHOXUTEND HAXOAUTCS 110
HOMOIPaMMe pHC.3.»;

ab3arl mecTod NpU3HATh yTPATHBIIHUM CHITY.

2.10. B mynkTte 24 Meronuku ¢opmyity (14) U3M0KUTH B CIEIYIOLIEH peIaKIim:

« 9 (14)».

2.11. ITynkt 25 MeTOauKH U3T0XKUTh B CEIyIOmel pelaKkiiiu:

«25. Ecnu He coOmopaloTcs yCIIOBHS NIPHMEHHMOCTH METOJa, YKa3aHHOTO B
nyHKkTe 24 Hacrosimed MeToauku, To pacueT KpaTHOCTH pa30aBieHHs OCYIIECTBIIAETCS
no ¢opmyiie (23.1) HacTosmedh MeTOIUKY U C HCIIOIB30BAaHUEM METOOB 1-3:

nz(scr'se )/(Smaxc - Se) (23 1),

rae: S¢;— KOHLEHTpAIHs 3arpsa3HIOIero BeliecTBa B CTOYHBIX BOJaxX, I/M’;

Suake — MaKCHUMaJIbHasi KOHIEHTPALUS 3arps3HSIONIET0 BEIIECTBA B MONEPEYHOM
CeUeHHH BOAOTOKA, HaXOMSIIEMCS Ha KOHTPOJHHOM PAcCTOSHUM OT CTBOpa BBIIIyCKa
CTOYHBIX BOJ| BHH3 [0 TEUEHHIO, T/M’;
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S — hoHOBas KOHLIEHTpAalKs BEILECTBA B BOJOTOKE, i,

Mertog 1. B xadecTBe XapakTEpUCTUKU KOHIIEHTPALMU 3arpsA3HSAIOLIETO BEILECTBA
B 3aJaHHOM CeYeHHH TPHUHMMAeTCs BelUYHMHA y, (MOKa3aTelb pa30aBieHHs) MU

omnpeneseTcs 1o ciexyomei popmyie:

S S

— make __ _“n
A= . (23.2),

cm cm

rue: Sn — KOHIICHTpPAaIlUA B CTBOPE JOCTAaTOYHOI'O II€pEMEHINBAHU, r/ M3.

Ecmm pacCMaTpUBAKOTCA NPUBECACHHBIC KOHLCHTPALIUH 3arpsA3HAI0ICIo BEHICCTBA,
TO €CTh BCJIMYHUHEI § =S -S5,, S =S,.,—8,5 S =s,—-5,, B YKa3aHHOM CJly4daec

. .
MAKC.NpUe Maic e? “cm.npue cm e? “n.npue n

dhopmyia (23.2) HacTosIeit MeTtonuku npeodpasyeTcs B CleXyIOyIo GopMyITy:

SMaKC npus - Sn.npue

scm.npue

rAe: Syaxcnpus — MAKCHMalbHas TpPUBEJCHHAs KOHLEHTPALMSA 3arps3HAIOIIEro
BEIECTBA B IIONEPEYHOM CEUEHUH PEKU, HaXOJIIIEMCs] Ha KOHTPOJIBHOM PacCTOSHHUH OT
CTBOpa BBIITyCKa CTOYHBIX BOJ BHU3 110 TEYCHHUIO, /M,

Sp.npus — NPHBEIEHHAA KOHIEHTPAlKsd B CTBOPE HOCTATOYHOIO MEepeMEIINBaHHs,

x= (23.3),

o/

Sermpus — TPHBENCHHAS] KOHLEHTpalXs 3arpsA3HAIOLIETO BELECTBA B CTOYHBIX
BOJax, I/'M’.

ITokazatens pa3baBieHUst y MPUMEHAETCS KaK NPHA HEU3MEHHOCTH pacxoja BOIbI
peKH, TaKk M B TeX ClydasX, KOIJa Ha pacCMaTpUBacMOM YyYaCTKe IMPOHUCXOAUT
M3MEHEHHEe pacxola BAONb IOTOKAa. AHAJIWUTHYeCKas 3aBUCHUMOCTh  MEXIY
VMHTEHCHUBHOCTLIO CHIDKEHHSA IOKaszarels pa30aBieHHs y BAOJNb IIOTOKA M €ro

TUPaBINYECKHMH XapaKTEPUCTHKaMH PacCUUTHIBACTCS MO clefyrome GopmyJe:

N
0,14q.| X
Na

x=—21 B
X(q+Q)p (23.4),
rgme: x - paCCTOHHI/Ie, OTCYHUTHIBAEMOE BJ0OJIb IIOTOKA OT HCTOYHHKA 3al"p}I3HeHI/IH
a0 CTBOpa, Ha KOTOpOM I10Ka3aTclib pa36aBJ'IeHI/I$I l'IpI/IHI/IMaeT KOHKpETHoe 3HAYCHHUC Yy )
N - XapaKTepUCTHYECKOE YUCII0, BRIYMCIISIEMOE I10 clefyIomen Gpopmyie:

v=M

g

®opmyina (23.4) Hactoseit MeTOIUKN IPUMEHSIETCS NTPU BBIOOPE KOHTPOJILHOTO
CTBOpa MpeANpUATHS [UIi pacyeTa pacCTOSHMs OT MeCTa BBIIyCKa CTOYHBIX BOJ [0
ctBopa Haubosnee moaHOoro (90%) mepeMelMBaHHMSA pEYHOW M CTOYHOM BOJBI
(KOHTPOJIBHBIN CTBOp), @ TakXke VIS pacueTa pPacCTOSHHUS 1O CTBOPOB C 3aJaHHBIMH
3HAYEHHSIMH MaKCHMAJIbHBIX KOHIIEHTpaIUH.

(23.5).




5

ITocne nmpumenenus: hopmyinsl (23.4) Hacrosmelt Metoauku obpaTHas KpaTHOCTh

1 s o
paz0aBieHus (— = —24< ) BEIYUCIAETCS 10 ceayrolelt Gopmye:
n S

cm

0,14q l\f_
SMW('C — n + H B
S Sem X(q+0Q)p (23.6),
rac.

M — xo3dduuueHT, 3apucammii ot C;

g — YCKOPEHHe CHITbI TSKECTH, M/c’.

Qopmyna (23.6) Hactosmed MeTooukd NpUMEHSETCS M  OIpeAeeHHUs
MaKCHUMAaJIbHBIX KOHIEHTpalUil Ha JIOOBIX pacCTOSHUAX X OT MECTa BBINYyCKAa CTOYHBIX
BO/I.

IIpu 10<C<60 mapamerp M=0,7C+6, npu C=60 mapamerp M =48=const.
[IpousBenenne MC uMeeT pasMEPHOCTH m/c?,

C - x03(Q(dUIMEHT, XapaKTepU3yOIMA HHTEHCHBHOCTE TypOyJEHTHOIro
nepeMelMBanMs B pekax, M’ /c. Ilpu OGonbmeMm 3Hadenun C TypOyJeHTHOE
IIepeMELIMBaHAEe OKA3bIBaeTCs MeHee HHTEHCHBHBIM, NP MEHbIIeM 3HaueHun C
TypOyJIeHTHOE NepeMellIBaHue 0Ka3bIBaeTCs 00ee HHTEHCHBHBIM.

Koadduument C BeraucisieTcs o cliefyrouen popmyie:

c="
/ H (23.7).
[TapaMeTp U3BHIIMCTOCTH ¢ BBIYHCISIETCA 11O ClieAyolel popMmyne:
l
p=- (23.8),
lnp

rae: Iy, - JKMHA y4acTKa, H3MEPEHHas 110 papBarepy;

lm) - JJIMHA 3TOr0 XK€ y4acTKa, UIBMCPEHHAs 110 l'IpSIMOf;I.

BespasMepHas [TyGrHa H BEIMHCIAETCS 10 CIEAYIOLIEH popmye:
H

H==—
B (23.9),

rae: B - cpemHsAs IMpPUHA pyclia peKUu Ha pacCMaTpUBAaeMOM YYacTKe, M.

Svaxc OIpenenseTcs mo popmyie (23.6) Hactosmelt Meronuky.

Wuble o6GosHauenus B cdopmynax (23.1) — (23.9) nHacrosmed Metoauku
npencraiensl B pasgenax III «Pacuer BemmuuH HJIC 11 OTAEIBHBIX BBIITYCKOB
CTOYHBIX BOX B BomoTokm», IV «Pacuer HJIC 11 OTHENBHBIX BBITYCKOB B BOAOEMBI»
HacTosIer MeToIuKH.

Metog 2. Jlng BBYHCIEHHS MAaKCHMAJIbHOH KOHIIEHTPALUU 3arpsA3HAIOLINX
HEKOHCEPBATHBHBIX BELIECTB B 33JaHHOM CTBOpE IPH Pa3IHMYHbIX MOJIOKEHHUAX BEIILYCKa
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CTOYHBIX BOJ HCIIOJIB3yEeTCS QHAIUTHYECKOE peIIeHHEe YpaBHEHUS TypOyJIeHTHO#
nubGy3un IPUMEHUTENBHO K IPOCTEHIIIEMY CIIyYalo.

Meron 2 npumensercs s HeOOJBIIAX BOJOTOKOB ¢ KO3D(MHIHEHTOM
U3BHJIMCTOCTH MeHbIIe 1,5.

Pacuer ocymecTBiseTcs 1o cieayomuM GopMyiaMm:

a) BBIITYCK CTOYHBIX BOJ HAXOIUTCSH Ha paCCTOSIHI/II/I b or Oepera:

Sumn"‘* Se + Serler ( Ry ::
2] @
H,\/M:Dyx (& '\/_) (52*\/_) (23.10),
rre: PEV2) y P(EV2) _  umrerpamsr  BeposTHOCTH (OTpeHENSIOTCS

B COOTBETCTBHMH ¢ Tabmuumeid 1 Hacrosme#r Metoauku), BepxXHHE Mpeaebl
HUHTETPHPOBAHUS KOTOPBIX BBIYUCISIOTCS IO CIEAYIOUIMM (HopMyJsiam:

—b«\/v

2 D x
/\/ (23.11),
=b—B) 4y
2 A
yx (23.12);
0) BBIyCK HAXOUTCA y Oepera pexu:
, : x
: Ser G 1 Ry o
Syare = §, s = €
e e b B GV
(23.13),
fm BT *" ,
rre: 2 ’\/ (23.14);
B) BBIITYCK HAXOAUTCS B CEpeMIHE PEUHOTO [TOTOKA:
‘ ’ sc'z q ‘ 1 kﬂ "g”
§, == § e = &
MERC e +2.H woD'x @ (& -V‘ 2)
‘ ¥ (23.15),

Em s

44 Dx
rae: (23.16).




Tabmuna 1
9 £ VT _ gz'
Hnrerpan sepostoctn @ (8 V2) = —x S e dt
. V= 0
£ VZ 0 1 2 3 4 5 6 7 8 9

0,00000| 01128102256 03384 |045 11 | 056 37 | 067 62 {078 86 [090 08 | 101 28
1124612362 (13476 14587 | 156 95168 00 { 179 01 {18999 1200 94 | 211 84

. 22270233 52| 244 30| 255 02 | 265 70 | 276 33 |.286 90 (297 42 |307-88 | 318 28
328 63338 91 | 34913 | 359 28 | 369 36 | 379 38 | 389 33 1399 41 [409 01 [ 418 74
428 391437 97 | 447 47 | 456 89 | 466 22 1 475 48 | 484 66 1493 74 1502 75| 511 67
520 501529 24 | 837 90 | 546 46 | 554 94 | 563 32 | 57162 (579 82 |587.92 | 595 94
60386 | 6118661941627 065|634 59 | 64203 | 649 38 1656 63 |663 78 | 670 84
677 80 | 684 67 169143 | 698 10| 704 86| 71116 | 717 54 {72382 [73001 [ 736 10
742 10| 748 00 {753 81 | 759 52  765.14 [ 770 67 | 776 10 |781 44 (786 69 | 791 84
79691801 88 [80677 | 81156 | 81627 { 820 89 | 825 42 [829 87 (834 23 | 83851
842 811846 81| 850 84 | 854 78 | 858 65 | 862 44 | 866 14 1869 77 [873 33 | 876 80
88020 (883 53 | 886 79 | 889 97 | 893 08 | 896 12 | 899 10 |902 00 |904 84 | 907 61
91031191296 | 915 53 | 918 05 | 920 50 | 922 90 | 925 24 1927 51 (92073 | 931 90
934 01936 06 | 938 06 | 940 02 | 941 91 | 943 76 | 945 56 {947 31 (949 02 | 950 67
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Npumeuwanne 3natenus menok wacts (r. e. 0) B TaGiuue OMyUIeHH.

Ecnu pasnmenuTs NMpaByiO M JIEBYIO 4acTH pacueTHbIX ¢opmyn (23.10), (23.13),
(23.15) HacTosmelt Metoauku Ha Scr, TO MOMy4aeTcsl BeJIMUYMHA, 0OpaTHas KpaTHOCTH
pazbaBieHUs A.

%®
B ¢opmynax (23-10) — (23.16) Hacrosmeit Metomuku Py — xosddunument
JMCTIEPCHH B MOTIEPEYHOM HAIPaBIICHUY; ka _ K03 bHUIMEHT HEKOHCEPBATUBHOCTH.

Koo duitueHT monepevHoit AUCIIEPCHH B YCJIOBHSX HEOONBIIMX peK (IIHUpHHA 10
50 — 60 M) onpenensieTcs 10 clieayoleit popmyie:

D; — A’RR* * 4I ’5

S AR (23.17),

rae R — rumpaBnuueckuil panuyc; Ue

omnpegenseMas o cieayollei Gopmyie:

— JHHaMH4YECKas CKOPOCTh IIOTOKa,

.
ty = 4/gRI =3 (23.18);

Re — yncino PeitHonbca, onpenensemMoe mo cieayrooleil popmyie:

Ry
Re=-=~ (23.19),




rae: v — KHHEMaTHYECKUI KO3 PHUIIMEHT BI3KOCTH TOTOKA.
Jlns pex ¢ 6onbinoit wuprHOii (B > 100 M) k03 dUIMEHT MONEePEYHON AUCIIEPCHI
BBIYHCIIAETCS 11O CIeqytolel popmyie:

B }z,m
' (23.20).

0?; — . m—— = =

Puc. 4. Homorpamma [11st ofipeieIeHAs] MAaKCUMAaJIbHOM KOHIIEHTPalluu
3arpA3HSIOIIETO BENIECTBA [IPU BBILYCKE CTOYHBIX BOJ B CEpEIHHE TIOTOKA

I 5202530 %050 70 100 150

av \

§

Puc. 5. Homorpamma [uist oripeielIeHHs] MaKCUMaJIbHOM KOHIIEHTPAluH
3arpsA3HAIONIETO BEIIECTBa, €CIM BBIMYCK CTOYHBIX BOJ HaXOmWTCs Ha Oepery
PEKH.

Meron 3. OchHoBa Mertoga — ofbwee auddepeHIHaIbHOE  YpaBHEHHE
TypbynenTHol auddysuu. [Ipu pacyere mo Meromy 3 auddepeHuMans! ds, 0x, y U TaK
najiee 3aMEHSIOTCA KOHEUHBIMH npHpatueHusMu As, Ax, Ay H Tak ganee.

Ipy yclIoBHM TPOCTPAHCTBEHHOW 3aauyd IPH MANbIX IIOINEPEYHbIX CKOPOCTAX
Te4YeHHs U CTAalOHAPHOTO BO BPEMEHH Ipoliecca NpUMeHseTcs ceayromas gopmya:
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A;s D (A25+A§s)
Ax vy \Ay? AZ° (23.21).

PacueTHag 06J'IaCTI> IIOTOKA JACIIUTCA TIIOCKOCTSAMU, napajuiCiabHbIMHA
KOOp,ZII/IHaTHBIM, Ha pacyCTHBIC KIICTKH - JJIEMCHTBI (napannenermne,um CO CTOpOHaMHu
As, Ax, Ay).

0. ez 0 - ' >~z
A fsk*f,j;:
W/ 27
O "+
XLy . XL ye* Tt AT

LT

¥
Puc. 6. CeTka Kk pacyery TypOyneHnTHO# nuddy3un. IIpoctpancTBeHHas 3a1a4a.

Puc. 6 moka3bpIBaeT aeneHue B IOCKOCTH y0z. KaxXnoMy 3j1eMEeHTy IPHUCBAaUBACTCS
CBOM MHJIEKC 110 COOTBETCTBYIOIIMM OCSIM KOOPAMHAT: 1O OCH X — K, TI0 OCH Y — 7, 11O
ocu z — m.

Eciu Ay = Az, To Ui pacyeTta MpUMeHseTcs cliefytomas GpopMyna:

1
Sk+1inm — E ) (Sk, n+l, m + Sk, n-1, m + Sk, 0, mi1t Sk, n, m—i) (23.22).

HpI/I 0053aTeILHOM  BBITIOJIHEHHMH COOTHOILIECHUS MEXIY IHNpOAOJBHBIM H
MOTNIEPECYHBIM pasMepaMu paCUYCTHBIX 3JIEMEHTOB HCIIOJIb3YETCs CIICAYIOIIas q)opMyna:

2
Vep * Az
4D (23.23).

Jliist yCIIoBHiA IIOCKOM 3aa4H HCIIONb3YeTCs cleaylomas popMyIia:

1
s =—=(Sy, m-1+S
k+im — 5 ( k, m-1 k.g m-?rl) (23.24),

TP 3TOM 3Ha4deHus AX U Az cBs3aHbl GOpMYIIOH:
. 2
Ve Az

Ax=—=5p (23.25).
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Koaddunuent D onpenensercs no cienyromeit popmye:
p= Va8
MC (23.26),

rae: H — cpenHsas riry0uHa Ha pacCMaTpUBaeMOM Y4acTKe, M;

M — koadPurnrent, 3aBucsimii ot C; '

g — YCKOpeHHe CBOGOIHOTO MafeHus, M/c .

ITpu 10<C<60 mapamerp M = 0,7C + 6, npu C>60 napametp M = 48 = const.
[Ipomssenenue MC umeeT pa3sMEpPHOCTD M/c?,

Korma pactBop 3arpsisHSIONIEro BelecTBa JOCTUTaeT MPaHUYHBIX MOBEPXHOCTEH
MOTOKa, i pacueTa Aud(dy3un HCHONB3yeTcs COOTHOMICHHE, yYHThIBatolee ocoboe
YCJIOBUE Y CTEHOK.

DTo ycnoBHe OmpeAessieTcs 1o cieayolei hopmyne:

(63) B (65) ~o
9z/o  \Oy/, (23.27),
KOTOpaH B KOHCUYHBIX paBHOCTSIX I/ICHOJ'IBByeTC}I B BHJE (bOpMyJIBI:

As As

— - D — = 0

(AZ )rp.nos. (Ay )I‘D 108, (2 3 ) 2 8)

med Sk, ms2 LAz ' az

#
£

Puc. 7. Cetka k pacuety TypOynentHoii auddys3uu. IInockas 3agaya.

IToste KOHIEHTPALUK U PACYETHYIO CETKY YCIOBHO PacIpOCTPAHSIOT 3a IpPEEIIbI
II0TOKA SKCTPAIOAIKeH KOHIIEHTPALMH 32 OTPaHUYMBAIOIIMe TIOTOK HoBepXHOCTH. [Ipu
3TOM JKCTDAIOJISMOHHOE 3HAYCHHE KOHIICHTPALMH Sycrp B KIETKE, NPUMBIKAIOMIEH K
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BHEIIHEH [MOBEPXHOCTH CTEHKH, M 3Ha4YECHHE KOHIEHTPAIlMH S; B KIIETKE, HaXOIAIIEHCS B
IIOTOKE W MPUMBIKaIoNIel K BHyTPEeHHEH MOBEPXHOCTH CTCHKH Ha TOM € IIONEPEYHHUKE,
JOJDKHEI YIOBIETBOPATD OMMMCAHHOMY BHIIIE YCIIOBUIO, YTO BO3MOKHO TOJIBKO B CIIy4ae,
€CIH Syerp = Si- YKa3aHHOE COOTHOLIEHHME OIpPENENAeT MPaBHIO OSKCTPAMOISLHH
KOHIIEHTPALIMU pacTBOpa.

IIpu pacyere muddy3ud OKCTPANONALMOHHBIE 3HAYEHHMS KOHLIEHTpPALUH
HCIIOJIB3YIOTCS KaK AeHCTBUTENBHEIE.

HavanbHele yCIOBHS YYHTHIBAIOTCS IPH 3aJaHUM MECTa BBIITYCKa CTOYHBIX BO[,
€ro pacxoja ( ¥ KOHLEHTPALUH BHITyCKAaeMOTO BelllecTBa (HaYaJIbHOH KOHLIEHTpPAIUH
Scr)-

Ha nane pexu (wiu BomoeMa) 0003HAUaeTCsi MECTO IOCTYIIEHHMs CTOYHBIX BOJ,
yepe3 KOTOpOe MPOBOIIT HAYAIBHBIN NONepeuHHK. Hibke 10 T€UEHMIO PEYHOH IOTOK
CXEMaTH3UPYETCS U eNUTCA Ha pacyeTHBIE KIETKH.

CKOpOCTh CTOYHBIX BOX ¥, COpacbIBaéMbIX B BOAHBIA OOBEKT, B MECTE HX
IOCTYIUIEHHS TPUHUMAETCS PAaBHOM CKOPOCTH TEYEHHUS PEKH V.. YCIOBHas ILIOIIA/b
IIONEPEYHOrO CEYSHUS MPUTOKA O B MECTE €ro BIAJCHHs BBIYHUCIAETCA IO CIEAYIOIIei

hopmyie:
§=2
= (23.29).

Eciu pemmaercs miockas 3afiada U IIPU 3TOM BBINONHAETCSA PacUeT paclpenesieHUs
KOHI[EHTpAIlAX B IUIaHE IIOTOKAa, TO CIEAYIOIIHUM 3TallOM SBJISETCS ONpeleNeHue
LTMPMHBI 3aTPA3HEHHOM CTPYH MOTOKA b B HAUAJIBFHOM CTBOpE 110 CleAyrome popmyie:

h=2 =9 (23.30).
Hey VepHep

B COOTBETCTBHM ¢ BEJHYHHOW b Ha3HavaeTcs LIMpHUHA pacyeTHOH KiueTku Az.
HauGonpinas jpomycTuMas BeiWuMHa AZ [pH BIaJeHHH CTOYHBIX Bo# y Oepera
HaXOJHTCS 1O cienytomeil hopmyie:

Az =bh=—+
VepHey (23.31).

IIpy BBIIYCKE CTOYHBIX BOA HA HEKOTOPOM pacCTOSHMM OT Oepera WM Ha
cepeliHe TIOTOKA UCIIONB3YeTcs cileayromas popMya:

_b__a (23.32).

Z 20epHep
Ecnmu monydaemele mo Qopmynam (23.25) — (23.28) Hacrosmed Mertomuku
1
3HaueHusa Az odeHb Benuku (Az > EB)’ TO HX YMEHBIIIAIOT, YTOOB! BBIIOJIHAJIOCH

HepaBeHCTBO (Az > i;B). IMpu pacuere TypOyneHTHOH Au(pGY3UH paccCMaTpHBAEMYIO

JacTh IIOTOKA OCJIAT Ha KICETKH CO CTOPOHAMH Ax,Az, moiny4das pacCyeTHYIO CETKY.
KHCTKI’I, nonajaromye B CTPYIO IIPUTOKA CTOYHBIX BOJ B HAYaJbHOM INONIEPEYHHKE,
3allOJIHAOTCA YHMCJIaMH, BBIpaXalOIMMH Ha4aJIbHYI0O KOHHIEHTpaldio, TO €CTh
KOHICHTPALMIO 3arpA3HsIOLIECTO BEIUECTBA B CTOYHBIX BOJAX Scr, OCTAJIBHBIC KJICTKH -
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YKCJIaM¥, BEIP)XKAIOIIMMK KOHIIEHTPALIKIO 3arPA3HAIONIET0 BEIIECTBA B BOJAOTOKE.

Ecinu pacuer ocymiecTBiseTcs Ui MPHUBEACHHBIX 3HAYEHHH KOHIICHTPAIMH, TO
COOTBETCTBEHHO Ha HAYaJIbHOM CTBOpE KJIETKH, MONAJaIoIIie B CTPYIO CTOYHBIX BOJ,
3aI0JTHSAIOTCS 3HAYEHUSAMH NPHBEICHHON KOHIIEHTpAIMK, a OCTAbHBIE Hyssmu. [anee
pacueT BeAeTcs 10 cXeMe, U3JI0KEHHO Ha puc. 7.

Ipu pacyeTe Mo cxeMe, UIJIOKEHHOM Ha pUC. 6, IUTOLIAAb IOTIEPEYHOTO CEeUEHHUS
3arps3HEHHOM CTPyH Ha HA4YaJIBHOM CTBOPE OMpeleNseTcs 1o ciexytouei popmyiie:

§=—+ (23.33).

Vep

[Inomaas OgHOW pacdyeTHOM KIETKH, HaXOMALIEHCS B IONEPEYHOM CEUYEHUU
MOTOKA Aw= =AyAz, BEIYUCIISETCS U3 COOTHOIIEHHS Ny Aw= §, TIE My — YUCIO KIIETOK,
3aHATHIX 3arpS3HEHHBIMU BOJAaMH; COOTHOLIEHHUE JOJDKHO YAOBJIETBOPATH HEPaBEHCTBY
Myar 2 4.

Ecnn pasmepsl KJIETOK IIONYyYalOTCS O4YeHb MAaJBIMH, TO pacueT C IPUHATHIM
JeNeHueM I0TOKa Ha DBJIEMEHTHl BeIeTCs A0 OIpEJeNeHHOr0 CTBOpa, B KOTOPOM
3arpsA3HSIONIee BELIECTBO OKaxxeTcs pacnpepeneHHBIM B 20-50 kietkax. Ilocie 3toro
KJIETKH B CEUeHUU OOBeAUHSAIOT Mo 2-4 (TIockas 3aja4a) wiu 1o 4-9 (mpocTpaHCTBEHHAs
3ajavya), IOJyyass HOBble CpeIHHE 3HAUeHHUS KOHLIEHTpallMM B KJIETKax U HOBBIE
nuHelHble pa3Mepbl. HoBble 3HaueHUS KOHLIEHTpAIMM IONYyYaloTCsd KaK CpeaHee
apu(pMeTHYECKOe M3 CYMMBI KOHIIEHTPALMi B 00BEIUHIEMBIX KJIeTKaX, HOBbIE 3HAYCHHUA
Ay u Az — XaK Ay u Az, yBeJIMYEHHbIE COOTBETCTBEHHO B 2-3 paza (IIpOCTpaHCTBEHHAs
3aj1aya), WA Az, yYBeJNHYeHHble B 2-4 pa3a (IUiockas 3afada). Benwumza Ax mocie
YKpYIHEHHsI KJIETOK pacCUUTHIBAETCS IO clenyrouel Gpopmyne:

Ax = Axp? (23.34),

TIe: y - YUCIIO, MOKA3bIBAIOIEE, BO CKOJIBKO pa3 YBEIMYEHO 3HAUYEHHE Az, TOCIE
00BEAMHEHHS KJIETOK.

[Ipu pacueTax, BHITONHIEMBIX [TOCIEOBATEIBHO OT IONEPEYHUKA K MONEPEYHHUKY,
TIOJTy4aeTcsl MMojie KOHLEHTpAIlMK Ha yJacTKe Hibke cOpoca cTouHBIX BOA. JlaHHOe moie
IpEeNCTaBIsAeTCS B BHUAE M3OAMHUN KOHIEHTpauud. W30muMHUS KOHIEHTpAlUH
3arpA3HSIONIEr0 BEIIeCTBA, OTBevalollas 3HAUeHHMI0 HOpPMaTHBa KayecTBa JTOIO
BEIeCTBa, SBJIAETCS TpaHULIEH 30HBI 3arps3HeHus. Pacder NO3BOJIMT OINPENeNUTh
yKa3aHHYIO 30HY U BEIYHCIUTH €€ IapaMeTphbl.

Meton 3 mpuMeHseTCS IS pacdeToB pa3daBieHHs KaK IIPH COCPEJOTOYEHHBIX,
TaK ¥ IPH PacCeHBAIOIIUX BBITyCKaX CTOYHBIX BOX. B cirydae pacceHBarolMX BBIITYCKOB
pacyeT Ha y4acTKe OT CTBOPA BBIITYyCKa 0 CTBOPA CIUSIHUSA 3aIPSI3HEHHBIX CTPYH BEIETCA
ans omHOW cTpyu. HaumHas oT cTBOpa CIUSHHS CTPYH, BBIYMCICHHs NPOU3BOIAT IS
30HBI, PACIIOJIOKEHHOW MEXAy ABYMS COCEIHHMH BBITYCKAaMH M OTPaHHUYEHHOH OCSIMHU
IIByX COCEHHX CTPYH, U OTIEJBHO I CTPYH, IIPUMBIKAIOILEH k Oepery.

B ciny4yae HEOOXOAMMOCTH ydyeTa IONEPEYHbIX TE€YEHHH M HEPaBHOMEPHOCTH
pacnpeneneHus mIyOWH mpu pacuere AUMGY3UH NETATBHBIM METOAOM IIPHMEHSIOTCS
dopmyiet (23.35) — (23.39) HacToseit MeToauKH.

[Tpu mnpeoGpa3oBaHHKM OCHOBHOTO ypaBHEHHs TypOyneHTHOH mubdysuu ais
IOJyYEeHHs MPAKTHYECKHX CXEM pacyera HCIONB3YeTCS YCIOBHE O IPHOIHXEHHOM
pPaBEHCTBE HYJIIO [MOMEPEYHBIX COCTABJSIOMIUX CKOPOCTH v, H v, H A
IIPOCTPAHCTBEHHOW 3aJady, B3ATOW NpPH H3BECTHHIX OrPAaHMYCHHUAX, MCIOIB3YeTCs
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cinenyromas popmyna:

ds D (d% N s
dx B Uy 8}’2 dz? (23 35)
PpEeLICHHE KOTOpOﬁ BBITIOJIHACTCA MCTOJAOM CE€TOK (MGTOI[OM KOHCYHBIX p%HOCTeﬁ). HpI/I

HICTIONIB30BAHMN YKa3aHHOTO METOJa YUHTHIBACTCS BHYTPEHHSS LUPKYIAOUA (TO eCTh
BEJINYMHEI v, U v,).

B cimydae, xorma v, 3HaYMTENBHO OOJbINe, YeM v, H Vz, BBOAMUTCA HOBas
KPHUBOJIIMHEWHAsA OCh X, HaIpaBle€HHAas MO TPACKTOPHUH IBHXKEHHS JXUAKHUX YaCTHI] H
orpezenseMas OTHOCUTENBHO IIPEXXHEN CHCTEMBI KOOPAKHAT IO clexyroel hopMmyie:

dx«  dy  dz
ve(x,y,2) v(xyz2) v(x2) (23.36).
3aMeHUB NepeMeHHYIo x B ¢opMyiie (23.35) HacTosmelh MeToauku nepeMeHHOM
X, ¢opmyna (23.36) Hactosmeidt Metoguku OymeT NpUMeHHMa IS HEKOTOPOH
OrpaHMYECHHOH 00J1aCTH BOKPYT 3TOM HOBOH OCH B IPEATIOIIOKEHUH, YTO KPUBHU3HA OCH
X Mmana, a HOBasl cuUCTeMa KOOpAMHAT OyJIeT NMpUHATA 3a MPSIMOYTOJBHYIO B Ipejaenax
TOM K€ OrpaHHUYECHHON 00JIaCTH.

C uensto pacueTa nonepeyHslil Mpouiis MOTOKa pa30HBaeTCs Ha 3JIEMEHTHI (WIH
KIEeTKH) Aw =AyAz. OTMETHB KaXIyl KIETKY COOTBETCTBYIOIIUM HHAECKCOM,
IPOCIEKNBAETCS ABIKEHUE KXION KIETKH OT U30paHHOTO MPOQMIs BHU3 [0 TEYEHHIO.
Korna mnonepeunsle cocTaBisiomye (B IEpBOHAUATBHOW MPSIMOYTOJIBHON cHcTeMe
KOOpPAMHAT) CKOPOCTH v, U 17, PABHAIOTCS HYJIIO, BCE TPAeKTOPHH KJIETOK IapajUIeIbHbI U
KaXblif 2JIEMEHT Aw HE MEHSET CBOETO OTHOCHUTEIHHOTO PACIOJIOXKEHUS IIPU IIEPEXOe
oT npoduns K npopuno. Bce MOBEPXHOCTHBIE KIETKH OCTAIOTCS Ha IMOBEPXHOCTH,
IOHHBIE - y THA U Tak jAajnee. [Ipyu Hanuuuy nomnepevHo UPKYJIAIUN KaXIbIH JIEMEeHT,
KpoMe IBIDKEHHS BHHM3 II0 TEYECHHIO, COBEpIIaeT elle HEKOTOpoe IepeMelleHHe B
NONIEPEYHOM  HampaBiieHUH. JlaHHOe TiepeMelleHHe OIpelesseTcs IONepeYHOn
COCTaBJISIFOIIEH CKOPOCTH U BBI3BIBAET U3MEHEHHE B OTHOCHUTEIBHOM PpaCIONIOXKEHUH
KJIETOK: TOBEPXHOCTHBIE KIETKHM NepeMecTATCS B HalpaBlIeHUU IpaBoro Oepera,
HEKOTOpBIE M3 HHUX OMyCTATCS BHH3 M 3aliMyT MECTO HECKOJBKHMX JOHHBIX KIETOK;
JOHHBIE KJIETKH MEPEMECTSTCS BJIEBO M YaCTWYHO BBHIHAYT Ha MOBEPXHOCTh. B CBs3M ¢
yeM KJIETKH pa3jN4HbIX CJOEeB, COIPHKACAIOIIMECcs APYr C IpyroM Ha mpoduie k, Ha
npodune (k + 1), Oynyt ynaneHsl ogHa OT APyroil m OyIOyT CONpPHUKACaThCS YkKe C
JIpYTUMHU KIIETKaMH.

Merton ceTok B OOBIYHOM BHE MPUMEHSIETCS IPU YCIOBUU BBIAEIEHHS B IIOTOKE
Ha JOCTaTOYHO KOPOTKOM YYacTKe HEKOTOpoil obnactu ONM3KMX Apyr K Apyry
TPaeKTOPUU C LENbI0O HAXOXKACHUS I 3TOM 00yacTu cpelHE TpaeKTOpHH, KOTopas
npuOJIMKEHHO MPUHUMAETCs B KadecTBe IpsaMoii. [lorpanuynbie ycnoBus Ui KaxAon
U3 TakuX 00JjacTel 3aKiI0YaroTcs B TOM, 4TO Mub(y3us depe3 OrpaHUYMBAIOIIUE HUX
TIOBEPXHOCTH paBHAa B3ATOMY CO 3HAaKOM MHHYC IPOU3BEINeHHIO Ko3¢¢uiueHTa
TypOyneHTHOH mudPy3uHd Ha MPOU3BOAHYIO OT KOHIEHTPALUU 1O HOPMAalIU K 3THUM
MIOBEPXHOCTSIM, TO €CTh YCJIOBUS Ha MOBEPXHOCTAX pas3zesia HUYEM He OTIUYAIOTCA OT
YCIIOBUH Ha JIF000# MPOU3BOJIBHO B3ATOM MOBEPXHOCTH BHYTPH [TOTOKA.

B naHHOM ciydae paccTOSIHAE MEXIY pacueTHBIMHU MPOQUIIIMH U3MepseTcs He 110
OCH X, a 1o Tpaektopuu X. BenencTBre 0ObIMHON MalOCTH MOMEPEYHBIX COCTABIIIOIINX
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cKopocTH 0e3 0Co00i MOTrpelTHOCTH BEETCsl OTCYET MO NPAMOJIMHEHHOM oCH X. YYer
BHYTpEHHEH LUPKYJIALHHA OCYLIECTBIAETCS IyTeM IepeMeleHHs KaXI0H KIEeTKH Io €€
COOCTBEHHON TPaeKTOPHUH.

[Tpy BBINIONHEHUH pacueTa Uil KOPOTKOrO y4acTKa IOTOKA C MPAMOYTOJIbHBIM
CeYeHHEM pyciia HCIONIB3YeTCs CIeAYIOMMHI pacyer:

B [IOTOKE MMEETCS BHYTPEHHEe TeUeHHe, SIBIAIOIIEECsS CIEACTBHEM 3aKpYIJICHHSA
pyciia, B MOBEPXHOCTHOM CJIO€ 3TO Te4eHHE HAIIPaBJIeHO OT JIEBOro Oepera K mpaBomy, B
NPHUIOHHOM CJI0O€ — B IPOTHBOIOJIOXKHYIO CTOpoHy. Ha paccMaTpuBaeMoM ydacTke
TmonepevHas COCTABISIOMIAs CKOPOCTH HEKOTOPOIO TOPU3OHTAIBHOIO CJIOS OCTaeTCs
TIOCTOSIHHOM IO JUTHHE [MOTOKAa M MaJ0 MeHsieTcs Mo mupHHe. Mcnons3yercs ToIbKO ABa
clos 1O IIyOMHE W PAaBeHCTBO CpEeOHUX aOCONIOTHBIX 3HAYEHMH MOMEPeYHbIX
COCTaBJIAIOMMX CKOPOCTH I KaXIOTO M3 HUX: MOBEPXHOCTHOTO (v;) U HOHHOTO (-v,).
Bocxopsue (—v,) ¥ HUCXOAAIIME TEeYCHUS (v,) NMPUHUMAIOTCA MPHYPOYCHHBIMHU K
GeperoBeiM obacTsM. TpaeKTOpUH KJIETOK ITOBEPXHOCTHOIO CJIOS JUIA CpelHEH 4acTu
TIOTOKA BEIYUCIISIFOTCS 1O ClleAytomel popmyie:

d,x_ dz

UV Vg (23.37),
TpaeKTOPHs KJIETOK JJOHHOTO CJI0S — IO ciexyomel hopmyie:

dx dz

Uy Uz | (23.38).
B dopmynax (23.37) u (23.38) Hacrosiueit MeTonuku GyHKIMM V(X,y,z) 3aMEHEHBI
CPEIHUMH 3HAYEHUSIMH COOTBETCTBYIOIMX COCTaBJIAOIMX. [loydeHHBIE TPaeKTOPHH
KJIETOK IIOBEPXHOCTHOTO CJIOS X5 U JOHHOTO CIIOS Xpon H300paXKEHBI HA PHC. 8.

0o 1 2

NN NN ANT LT PN LTINS/ NS/ NG F NNFFANS S AN FANS7 AN
kY . "

1 : .
Puc.8. Pacnonoxenue KOOpPAHHATHBIX oceii B IMOBECPXHOCTHOM H IPHAOHHOM
CJI0AX ITIOTOKA.

Pacuer quddy3ud ¢ y4eTOM MONMEepeyHOH IMPKYJIALUM CBOJUTCS K BHIYMCICHUAM
10 clexyollei Gopmye:

Sk+1inm = 3’ (Sk, nt1, m Sk, ne1, m ¥ Sk, n, mr1 T Sk, m, m_i) (23.39)

¥ TOCTIeyIoeMy CMELIEHHIO KIIETOK IO MX TpaeKTopHsaM. Pacuer nudoysun u
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CMELIEHNE KIIETOK YEePeIyIOTCS.».
2.12. B noamyHkTe «r» myHKTa 26 MeTonuku cnoBa «IPHIOKEHHEM 25 3aMEHHUTh
CJIOBaMH¥ IIPUIIOKEHHEM 3.
2.13. B nynkre 37 Metonuku cinoBa «Tabmuna 1» 3amenuts cioBamu «Tabimwia
2»; coBa «Tabmuie 1» 3aMeHUTDH CIIOBaMHU «TalIHLE 2».
2.14. HymepanMoHHbII 3arojioBOK MpUIOXKEHHS 2 K MeToauke H3JIOXUTH B
ClIeyIOLIEN peJaKkiuu:
«IIpunoxenue 3
K MeTonuke pa3paboTKi HOpMaTHBOB
IOy CTUMBIX COpPOCOB 3arpA3HAIOMIUX
BEILIECTB B BOAHbIE O0BEKTHI
JUISL BOZIOTIONIB30BATENEH, YTBEPKIACHHON
npuka3zom MuHnpupoasl Poccuu
0T 29.12.2020 Ne 1118».

2.15. Meroauky nociie npunoxeHus 1 kK Metoayke TOMOJHUTH MPUIOKEHUEM 2 K
MerouKe clieIyroIero Coaepx aHusl:

«IIpunoxenue 2

K MeTtonuke pa3paboTKi HOPMaTUBOB
JOITyCTUMBIX COPOCOB 3arps3HAIOIINX
BEIIIeCTB B BOAHBIE OOBEKTHI

11 BOAOIIOJIB30BATENEH, YTBEPKICHHON
npuka3zoM Munnpupozsl Poccun

01 29.12.2020 Ne 1118

PEKOMEHITYEMBIN OBPA3EI]

daxTuyeckuit cOpoc 3arpsA3HAIOMUX BEIIECTB

(HanMeHOBaHHE BOTHOTO 00BEKTA U BOJOXO3IHCTBEHHOIO y4acTKa)
(c obopoTom)
3a rox

1. PekBU3UTH BOJOMONB30BaTENS (IOPUANYECKOrO JHNA WM (U3MYECKOTO JIMIA, B TOM YHCIE
WHJUBHAAYJIHHOIO NPEANPUHIMATEIN):

MecTo HaxO0XIOCHHS BOJOMONB30BaTeNs (M1 OPHIMYECKHX JIMI) MJIH MECTO IKHTENLCTBA
BOJIOTIOJIB30BATENS (s (bU3HUECKUX a4y, B TOM qucie HHIVBUIYaJIbHBIX
npeNIpHHAMATENEH ):

WHH

OI'PH

®.MN.0. u TenedhoH AOHKHOCTHOTO JIMIA, OTBETCTBEHHOIO 3a BOJOIOJB30BAHHE, €0 NODKHOCTH

2. Llem BozomONIB30BaHUS
3. Mecto cOpoca CTOYHBIX BOA (reorpaduyeckie KOOpOHHATH! C YKa3aHHEM CHUCTEMbI KOODAMHAT H
PaccTOSIHHUE OT YCThS (JUIst BOAOTOKOB)
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4. Kateropus CTOYHBIX BOJ (IPOM3BOACTBEHHBIE (C YKa3aHHEM BCEX OCYIIECTBIIEMBIX BHJIOB
9KOHOMHYECKOM NEATEeIbHOCTH Ha 00BEKTaX, ¢ KOTOPBIX OCYIIECTBIAETCS cOpPOC CTOYHBIX BOZ B
BOJHBII 00BEKT), X034 CTBEHHO-OBITOBEIE, IOpEeHaXHBIE, JIMBHEBEIC 7§ Jpyrue)

5. QakTHYecKuii pacxol OTHENBHO MO KaXAOMY BBIMYCKY C XapakTEpUCTHKOH THIIA BBIIYCKa
CTOYHBIX BOJI, M3/g9ac (MakCHMAaJIbHBIN), M3/cyT.
(MaKCUMaIbHBIIN) M3/Mec.(cpemHeMeCSIHBIH 3a T0J) THIC.M3/TOx . '

6. GakTHYECKHT cOPOC 3arpsA3HAIOMINX BEMIECTB B BOMHBIN 00BEKT.

6.1. @axTideckuii cOpOC 3arps3HAIOMNX BEIIECTB, 3a HCKIIOYCHUEM MHUKPOOPIaHH3MOB, B BOJHBIA
00BEKT.

HaumeHoBanue BBITyCKa:

Ne |HaumenoBa| Kiace | Dakrtuyeckas QaxTrueckuit cOpOC 3arps3HAIOIINX BEIIECTB
n/m HHE OMacHOC- | KOHHEHTpaLus
3arpsA3Hs- TH MI/am3 <*> SIHBAph deBpais MapT
OLIEro
BEIIeCTBA r/q T/Mec. r/a | T/™Mec. | T/ T/Mec.

1 2 3 4 5 6 7 8 9 10

dakTryeckuii cOpoc 3arpsa3HAIOIINX BEIIECTB

anpenb Mai UIOHBb HIOJb aBryCcT

r/u T/Mec. /4 T/MEC. /4 T/Mec. r/4a T/Me€c. /4 T/MecC.

11 12 13 14 15 16 17 18 19 20

dakxTHYeCKUH cOPOC 3arpA3HSIOMUX BEIIECTB daxTHuecKuit
cbpoc
SI3HSAIOLIAX
CeHTAOPH OKTAOpH HOS0pb Jexabpb SarpAsHAIOI

BEIECTB <**>

r/u T/MeEC. r/4 T/Mec. /4 T/MEC. r/qa T/Mec. 1/ron

21 22 23 24 25 26 27 28 29

<*> COOTBETCTBYET MAKCUMAIbHO!H KOHIICHTPALKH 3a IO,
<**> PacueT B T/TOJ NPOU3BOAUTCA CyMMHPOBAHHEM T/MEC.

6.2. ®akTryeckuii cOPOC MUKPOOPraHU3MOB B BOAHBINA OOBEKT.
HanmeHOBaHHE BBIyCKA:
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Ne n/m TTokazaremu no Buagam Pa3mepHOCTB dakTuyeckuit copoc
' MHKPOOPTaHHU3MOB MHUKPOOPTaHU3MOB
1 2 3 4
PykoBoauTens opraHu3aluy - BOAONOIb30BaTeNs
60 PU3INUECKOE JIULO
(B TOM YHCII€ MHAUBHAYAIbHBIN IPEANPHHIMATEH)
- BOJIOTIOJIB30BATEb
(roAmHUCH) ©.1.0.

M.IL. (mpu HAMUYHK)».




