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O BHeceHHH H3MeHEHHH B npuka3 MuHACTEpPCTBAa NPHPOAHLIX PeCypcoB H
sxoJiorun Poccuiickoii ®enepanun ot 29 nexabps 2020 r. Ne 1118
«06 yrBep:kaennn MeToaukH pa3paGoTKH HOPMaTHBOB J0NYCTHMBIX cOpocoB
3arpsi3HAIOLIEX BellleCTB B BOAHbIe 00beKThI JJIsl BOAON0JL30BaTe/ e

B cooTBeTCTBMH ¢ MyHKTOM 6 crtaThu 22 ®enepaibHOro 3akoHa or 10 sHBaps
2002 r. Ne 7-®3 «O6 oxpane okpyxatoieii cpexpl» (CobpaHHe 3aKOHOJATENBCTBA
Poccuiickoit ®enepamun, 2002, Ne 2, ct. 133; 2014, Ne 30, ct. 4220), yacTbio 3 CTaTbH
35 Boguoro xkozexca Poccuiickoii ®enepamuu (CoOpaHue 3aKOHOAATENHCTBA
Poccuiickoii ®enepauun, 2006, Ne 23, cr. 2381) m noamynkrom 5.2.37 TToNOKeHHs
o MuHuCTepcTBE TPHUPOAHBIX pecypcoB H dKonoruu Poccuiickoii ®Denepauuy,
yTBepXHeHHOro  mnocranoBieHueM IlpaButensctBa  Poccmiickodt ~ @enepauyu
ot 11 Hoa6ps 2015 . Ne 1219 (CobGpanue 3akoHomatenscTsa Poccuiickoit Denepauny,
2015, Ne 47, ct. 6586), npuu Ka3blBalo:

1. BHecTH u3MeHeHHs B puKa3 MUHUCTEPCTBA IIPHPOIHBIX PECYPCOB U 9KOJIOTHH
Poccuiickoii ®enepaiuu ot 29 mexabps 2020 r. Ne 1118 «O6 yreepxneHun Meroauku
pa3paGOTKH HOPMAaTHBOB JOMYCTHMEIX COPOCOB 3arpsA3HSIONIMX BEINECTB B BOAHBIC
06BeKTHI 1S BOIOMOJIB30BaTenei» (3apeructpuposad MuntocroM Poccuu 30 aexaGpst
2020 r., perrctpanuoHHsIit Ne 61973) cornacHO NPHIIOKEHHIO K HACTOSLIEMY MPHKa3y.

2. Hacrosiuii mpuka3 BcTymaerT B cuiay ¢ 1 ceHTsaOps 2021 r. u pmedcTByeT
no 31 aerycra 2022 1.

Munuctp A.A. Koznos




[Tpunoxenue
K npuka3sy Munnpupoasl Poccun

or_ AY05.2091 Ne X33

HN3menenus,
KOTOpbI€ BHOCATCSH B NPpHKa3 MHHACTEPCTBAa NPHPOIHBIX PECYPCOB H 3KOJIOTHH
Poccuiickoii ®exepaunn ot 29 nexadps 2020 r. Ne 1118
«O0 yrBepxaennn MeToauku pa3paGoTKH HOPMATHBOB JONYCTHMBIX ¢cGpocoB
3arpsisHAIOLHX BeIIeCTB B BOAHbIE 00bEKTHI AJIsl BOAONOJIb30BaTe/1ei»

1.B nyHkre 2 mnpuka3za MuHHCTEpCTB2 NPHPOAHBEIX PECYPCOB H DKOJOTHH
Poccuiickoii ®enepanun ot 29 nexabps 2020 r. Ne 1118 «O6 yTBepxaeanu MeToIUuKH
pa3paboTKu HOpPMaTHUBOB JOIYCTHUMEIX COPOCOB  3arpsA3HAIONIMX BEINECTB B BOJIHBIE
0GBEKTHI A BONOIMONB30BaTENEH» (3aperucTpupoBan Mumnioctom Poccun 30 nexabps
2020 r., peructparnmonnsii Ne 61973) cnosa «aeiictByeT mo 1 suBaps 2022 r.» 3aMEHUTh
clloBaMH «JaercTByeT 1o 31 aBrycra 2022 r.».

2.BHectu cnemyromue wu3MeHeHHS B MeToauky pa3paboTKH HOPMAaTHBOB
JOIYyCTUMBIX COpPOCOB  3arps3HSIOMIMX BEIIECTB B  BOJAHBIE OOBEKTHI A
BOJIOTIONIb30Bareneit (nanee — Meronuka):

2.1. B a63a1ie BTopoM myHKTa | MeToauKu:

ClIOBa «, B TOM 4YHCIIe yKa3aHHBIX B OTYeTe 00 OpraHM3alMH M O pe3yNbTarax
OCYILECTBJIEHHS MPOU3BOIACTBEHHOTO 3KOJIOTMYECKOrO0 KOHTPOIS, MPEeACTaBIIEMOro Ha
OocHOBaHHH cTaThk 67 DenepanbHoro 3akoHa ot 10 saBapsa 2002 r. Ne 7-®3 «O6 oxpane
okpyxaromen cpensl» (CobpaHue 3akoHomarenbcTBa Poccmiickoit Deneparum, 2002,
Ne 2, cr. 133; 2020, Ne 50, ct. 8074) (manee — PenepanbHblii 3akoH No 7-D3)»
UCKIIIOYHTE;

rocje cJI0B «00BEKTE OpraHH3aIMH-BOIONONIB30BATEN» JONONHUTE CIIOBAMH «H
00BEeKTax ero abOHEHTOB (MPH HATTMYHH)».

2.2. B a63ane Bropom myHkra 4 Metomuku cnoBa «CanlluH 2.1.5.980-00. 2.1.5.
«BonmooTBeneHne HaceNeHHBIX MeECT, CaHHTapHas OXpaHa BOJHBIX OOBEKTOB.
I'uruenndeckne TpeOoBaHMs K OXpaHe MOBEPXHOCTHBIX Boj. CaHMTapHBIE NpaBUiia U
HOPMBEI», YTBepXIeHHbIe | TaBHBIM roCyIapCTBEHHBIM CaHUTapHBIM BpadoM Poccuiickoit
®enepauun 22.06.2000 (M., DenepanbHplii IEHTp roccaH’MUAHaA30pa Mun3zapasa
Poccun, 2000, «bromneTreHb HOPMATUBHBIX M  METOAMYECKHX JTOKYMEHTOB
roccawdnuaHanzopa», Ne 2, 2001; «bromnerenr BepxoBnoro Cynma Poccuiickoii
®enepauun», Ne 2, ¢espans, 2015)» 3amenuth cnoBamu «CanlluH 2.1.3684-21
«CaHUTApHO-3IIUAEMUONIOrHUECKUE TpeOOBaHUSA K COJEPXKAHUIO TEPPUTOPUIL TOPOACKUX
M CEIBCKHMX IIOCENIeHWH, K BOAHBIM OOBEKTaM, MNUTHEBOM BOAE U IMUTHEBOMY
BOJIOCHAOXEHUIO, aTMOC(EpHOMY  BO3AYXY, IIOYBaM, OKWIBIM IIOMEIICHUIM,
JKCIUTyaTalldd INPON3BOACTBEHHBIX, OOINECTBEHHBIX IIOMEIIEHWH, OpraHH3allUd H
MIPOBEICHUIO CAaHUTAPHO-NPOTUBOINHAEMHYECKHX (TPOGUITAKTUIECKMX) MEPOIIPUATHIY,
YTBEpPXKJICHHBIE IIOCT@HOBJIIEHHEM [J1aBHOTO rocyJapCTBEHHOIO CaHHTAPHOIO Bpaua
Poccutickoit ®enepauuu ot 28 suBapa 2021 r. Ne 3 (3apeructpupoBaHo MuHIOCTOM
Poccun 29.01.2021, peructpaunonHsiii Ne 62297), u pacCUUTHIBAETCSI B COOTBETCTBHU C
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dopmynoit (23.4) Hacrosmedl MeTOAMKA € y4eTOM MNPHHATHA 3HAUCHUA NOKA3aTelld
paszbapieHus y paBHEIM 0,9».

2.3. TlyHkT 5 MeTOANKY HOMOTHUTE ab3a1eM CIIeAYIOMEro CONCPKaHus:

«OtpeieieHHe KOHTPOJIBHOTO IyHKTa (CTBOpa) OCYIIECTBILAETCS B IONEPEIHOM
CeueHMH BOJHOIO MMOTOKa B MAaKCHMAIBHO 3arpsA3HEHHOH CTpye ¢ Maccod BOJIBI C
Haubosiee BBHICOKMM COJEPXKAHHMEM BPENHBIX BELIECTB, 3aHUMAIOLIEH OIpPEJCICHHYIO
4acTh MOMEPEYHOro CeYeHHs BOXHOTO IIOTOKA, B KOTOPOH KOHTPOIHPYETCS KaiecTBO
BOJBI M PaCCUHTHIBACTCH B COOTBETCTBHH C (opMynoi (23.4) HacTosmeH Meroauku ¢
y4eTOM TIPHHATHS 3HA9eHHs [OKa3aTeNs pa3OaBlieHus y PaBHbIM 0,9.».

2.4, TTyskt 7 MeToauKy NMPU3HATH YTPATUBIIAM CHITY.

2.5. B mynkre 13 Mertonuxu cnoBa «DenepanbHOro 3axoHa Ne 7-O3» 3aMEHHUTH
cnosamu  «®DenepansHoro 3akoma ot 10 smBapa 2002 r Ne 7-®3 «O6 oxpane
okpyxaroueii cpexs» (CoOpaHre 3aKOHOIATENBCTBA Poccutickoit ®enepamuu, 2002,
Ne 2, c1. 133; 2020, Ne 50, ct. 8074)».

2.6. TTonnyHKT «p» MyHKTa 14 MeToauky NOMOJIHHTD a03alamMy CJIEAYIOLIEro
COJEpXKaHHS:

«DaxTH4ecKuil COPOC 3arpS3HSIOLMX BEWIECTB B /4, T/MeC ONpEACNAeTCs B
COOTBETCTBHH C HOPMATHBHBIMU JOKyMEHTaMH II0 0TOOpY po0 Ul aHaM3a CTOIHBIX
BOJ M y4eTy UX KayecTBa.

JlanHble 00 WCMOJNB30BAHHBIX METOJAX XMMHMYECKOro aHamsa M - HX
YyBCTBHTEILHOCTH IIPH OINpENECHHH KOHIEHTPAIMH 3arpssHsiOUX BELICCTB H
Hokasarejeil CocTaBa M CBOMCTB CTOYHBIX BOJ IPEACTaBIAIOTCS C NPHIO0KCHHEM
MPOTOKOJIOB KOMYECTBEHHBIX XUMHYECKHX aHAIH30B npo6 CTOYHBIX BOJ 3a MOCJIEHUH
KaJIeHJapHBIH roJ] 10 BCEM HOPMHUPYEMBIM BEIIECTBAM.». :

2.7. Tlpeaioxenne BTopoe ab3ana 4YeTBEpTOro MyHKTa 17 MeTouK# U3JIOXKHTDH B
ClIeIyIOLIeH peaKIUu:

«[TepeyeHh HOPMHPYEMBIX BEIIECTB OPraHW3allMi, SKCIUTyaTHPYHOIHX 00BEKTHI
LEHTPAIH30BAHHBIX CHCTEM BOJOOTBEIEHHS IOCENCHHH WM IOPOACKUX OKPYroB, LA
peseii oJayy 3aiBKU Ha ITOTy4eHHE KOMIUIEKCHOTO 3KOJIOTHYECKOro paspelleHNs 6o
Tpe/ICTaBIeH!s AEKIapali O BO3JEHCTBHH Ha OKPYXKAIOIIYIO CPEIly ONPEACIACTCH Ha
OCHOBAaHHWM pe3yJIbTATOB HMHBEHTAapU3alMd COpOCOB 3arpsA3HSAIONIMX  BCLICCTB B
OKPYKaIOLIyIO Cpelly, MPOBOAUMOH B COOTBETCTBHH C IMpasunamu Ne 891.».

2.8. B a63ane mectoM myHKTa 21 MeToIuKH C10Ba «IPEBBIIIACT TTIK» 3aMeHHTH
CJI0BaMH «IIPEBBIIIAET NPEAEIBHO HOIMYCTUMBIC KOHLICHTPALHID).

2.9. B myHkre 23 MeToauKu:

B a63ale MepBOM IMOANYHKTA «a» ClOBa «CKOPOCTEH ‘9p M BBIITyCKa G

3aMEHMTh CIOBaMH «CKOPOCTEH '9p (CKOpOCTb IIOTOKA PEKH) U BBIYCKa & (CKOpOCTB

HCTEUEHHs CTOYHBIX BOA)»;
B MOAMYHKTE «6»:
dopmyy (6) U3TOXKHTE B CIEAYIOMWEH PEAKLHH:

g +0,15
% £ -1 (6)»;

(._.._:

3 9

p p
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nocjie ab3ala IAToro JONOJIHUTh ab3alaMy CIEAYIOLIEro COAEPKAHMS:
«KpaTHOCTE HauaIbHOTO pa36aBlIeHUs 7, ONPENENAETCS IO CAeayolel popmyie:

n, = 024832 (V/m? + 8,1(1 —m) /& ~m) /(1 —m) 6.1),

rae: mM=V,/V¢; (6.2).

®opmyna (6.1) Hacrosedr Meronuku npuMeHsieTcs mpu yeiaosud m < 0,25 u
Ve > 2 M/C.

Conepxammuiica B popmyie (6.1) Hactosmeit MeTOIMKH OTHOCHTENBHELM AHAMETP

d HaxoauTCs U3 cooTHoueHus d = d/dy, B koTopoM d — nuaMeTp 3arpsa3HEHHON CTPYH,

d, — mMaMeTp OroJIOBKa.
3HaueHue d BEIMUCIIETCS MO ClieAyloleit hopmyiie:

d“ 8(‘ L
‘/ u—«) vk 4 2mdon
L (6.3).

B ¢opmyne (6.3) HacTtosmelr Meronuku BenuYHMHA AvU. ONpeAenseTcs IIO0
cnenymwoluei popmyne:

A’l)m = Um - Dp (6‘4)3
I'e: Yy — CKOPOCTh Ha ocH cTpyH. IIpmHnmaerca Av,=0,10-+0,15M/c.
d
PacueTr oTHOmEeHNS 7 U d TIpOHM3BOJMTCS 10 HOMOTpamMMam puc. 1-2.
0

Ecnu no HoMorpaMMe onpenenuTh BeJTUIHHY d HEBO3MOXXHO, TO BEJIETCS pacyeT
BEJIMIMHBI OTHOCHTENBHOIO Auamerpa d mo ¢popmyie (6.3) Hacrosmeit MeToauk.

Ecnu cTpys, pacimupssch, JOCTUrAeT TPaHNYHBIX MMOBEPXHOCTEH, HHTEHCHBHOCTD
pa3baBneHus cHikaeTca. KonmuecTBEHHO 3TO CHHXKEHHE YIUTHIBAETCS IIyTEM BBEICHUS
B popmyny (6.1) Hacrosmein Meroguku MHOXuTens f(H/d). MHOXUTETs HAXOMUTCS 11O
HOMOIpaMMe pHc.3.»;

ab3ar1 mecToi NpU3HATh yTPATHBIIHM CHITY.

2.10. B nyHkte 24 Metonuku ¢popMyiy (14) U30XUTE B ClIeyIOIIeN pefaKiiu:

a:‘¢ . 5 . \3/?
« 9 (14),».

2.11. IlynkT 25 MeToaMKu U3JI0KUTH B CIIEAYIOLIEH pelaKiyu:

«25. Ecnin He coOmofaloTcs yCJIOBHSI IPUMEHHMMOCTH METOJd, yKa3aHHOIO B
nyHKTe 24 Hacrosmed MeTtoguku, To pacdeT KpaTHOCTH pa30aBiieHHs OCYIIECTBIIACTCS
no ¢opmyie (23.1) Hacrosmeir MeToAHKH | C HCITOJIE30BAHHEM METOHO0B 1-3:

n=(Ser-Se )/(Swaxc — Se) (23.1),

rae: Sg;— KOHLUEHTpays 3arpA3HAIOIIEro BEeIecTBa B CTOYHBIX BOJAX, /v

Swvaxe — MaKCHMaJIbHAs KOHLEHTPAIMs 3arpsS3HAIONIET0 BelIecTBa B MIONEPEYHOM
CEUEHHWH BOJNOTOKAa, HAXOMSIIEMCS Ha KOHTPOJBHOM PAacCTOSHHM OT CTBOpa BBIIYCKa
CTOYHBIX BOJ BHU3 [0 TEYEHHMIO, T/M’;
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Se — poHOBasE KOHLIEHTPALKS BeleCTBa B BOAOTOKE, /M.

Meton 1. B xadecTBe XapaKTepHUCTHKH KOHLICHTPALMU 3arps3HAIOLIECTO BEIECTBa
B 3aJaHHOM CeYEeHHH IMPHHHMAEeTCS BelIMYHHa y, (MoKasarenp pa30aBiIeHHA) U

omnpeneseTcs 1o ciexyromeil popmyie:

¥ = S waxe _ Sn
S S

cm cm

(23.2),

rue: Sn — KOHIICHTpAIIUA B CTBOPE AOCTATOYHOI'O N€PpEMEITHBAHUA, r/ M3.

Ecmmn paccMaTpUBaAOTCA NPUBEACHHEIC KOHLICHTPAUH 3arpA3HAIOMICTO BEUIECTBA,
TO €CTh BCIIMYHUHEI s =S -S,, S =S, =8, 8 =s,—S,, B YKa3aHHOM CJy4ac

. .
MaKc.npue Maxc e “cm.npue cm e> “n.npus n

dopmyia (23.2) Hactosmed Metoauku npeobpasyercs B CleyIOyIo GopMyly:

SMCIKC hnpug - Sn hpug

scm.npue

THe: Syaxcnpus — MAKCHMallbHas NpPHBEJEHHAas KOHIEHTPALMsl 3arpsA3HAIOLIEro
BEIIIECTBA B MONEPEYHOM CEYEHUH PEKU, HaXOAAIEMCsS Ha KOHTPOJIIBHOM PaCCTOSHHUH OT
CTBOpA BBIITYCKa CTOYHBIX BOJ BHU3 10 TEYEHHUIO, /M,

Sn.npus — TPHBEJICHHAs] KOHIIEHTpALHs B CTBOPE JOCTATOYHOIO IMepeMEIINBaHus,

x= (23.3),

/M,

Scripue — TIPUBENEHHAsT KOHLIEHTpaUMsl 3arps3HAIOLIErO BELIECTBA B CTOYHBIX
BOJax, I'/'M".

TToka3aTesns pa3baBlieHUss y NMPUMEHSETCS KaK NPH HEU3MEHHOCTH Pacxoja BOJBI
peKH, TaK M B TeX CIydYasX, KOrJja Ha pPacCMaTpPHBa€MOM YYacTKe MPOHUCXOAUT
M3MEHEHHEe pacxolla BOOJb TIOTOKA. AHaIWTHYeCKas  3aBHCHMOCTh  MEXIY
MHTEHCHBHOCTBIO CHIDKEHHS IIOKasaTeNlsi pas30aBiieHHs y BAONbL IIOTOKA M €ro

TUPaBIAYECKMMH XapaKTEPUCTHKAMH PaCCYMTHIBACTCA MO CIedyrome Gopmyie:

=— 2B
T Xq+ O @9,

rzie: x - pacCTOSHHE, OTCUHUTHIBAEMOE BIOJIb ITIOTOKa OT UCTOYHHKA 3arpA3HCHUA
J0 CTBOpa, Ha KOTOPOM IT0Ka3aTClib pa363BJ'IeHI/IH IIPUHHAMACT KOHKPECTHOC 3HAUCHHUE y ;

N - XapaKTepHUCTHYECKOE YHCIIO, BEIYUCIIAEMOE IO clieqyromen Gpopmye:

n=M

g

®opmyna (23.4) HacToseld MeTONUKH IPUMEHSAETCS P BBIOOPE KOHTPOJIBHOTO
CTBOpa MpeANpPHUATHSA U pacdeTa pacCTOSHHA OT MeCTa BBIIYCKa CTOYHBIX BOA MO
crBopa Hauboinee momHoro (90%) mepeMeINMBaHHS pEYHOM M CTOYHOM BOXBI
(KOHTPOJIBHEIM CTBOp), a TAaKXXe M pacuyera pacCTOSHUSA 10 CTBOPOB C 3aJaHHBIMH
3HAYEHHUSIMH MaKCHMAJIBHBIX KOHIIEHTPAIH.

(23.5).




5

[Tocne npumenenus popmynsl (23.4) Hacroseit Meroauku oOpaTHas KpaTHOCTb

1 s "
pazbaBieHus (— =~ ) BRIYKUCIIAETCS MO clieaytomeit popmyse:
n

cm

0,14q —A;]—
=t 2 p (23.6)
Som S X(@+0)@ i
rae:

M — xo3dduuueHT, 3apucsamui ot C;

g — YCKOPEHHE CHIIBI TKECTH, M/C.

®opmyna (23.6) Hacrosmeld Meroauky MNpUMEHSETCS IS OIpEAEICHUS
MaKCHMAJIbHBIX KOHIIGHTpAIMi Ha JIOOBIX PacCTOSHUAX X OT MECTa BBITYCKAa CTOYHBIX
BOJ.

[Ipu 10<C<60 mnapamerp M=0,7C+6, mpu C=60 mnapamerp M =48=const.
IMpoussenenne MC uMeer pa3MEPHOCTD m/c?.

C - xo3hOUIMEHT, XapaKTepHU3yOUMHd HHTEHCHBHOCTh TypOYJIEHTHOro
nepeMelIMBaHus B pekax, ' /c. Ilpu OGomsuieM 3Hadenuu C TypOyleHTHOe
NepeMEIIMBAHNE OKa3bIBAeTCSl MEHee HHTEHCHBHBIM, IIpH MeEHbIIeM 3HadeHWH C
TypOyJIeHTHOe IlepeMellBaHie OKa3biBaeTcs Oonee HHTEHCHBHBIM.

Koadduurent C BerUHCISETCS O ClenyOEeH popMye:

g
C=—L
[ H (23.7).
[TapaMeTp H3BHMIIMCTOCTH ¢ BEIYHCIIIETCS II0 CIEAyIOIEeH dpopMye:
l
o=t (23.8),
l'!P

rae: l - JUIMHA y4acTKa, U3BMEpEeHHas I10 PapBaTepy,
pape

lm) - JJIKHA 3TOr0 XK€ y4JacCcTKa, U3IMCpPEHHaA 110 I'IpﬂMOf;I.

Bespa3mepHas riy6uHa H BeMUCISETCS MO clieAyrowei Gopmyie:
H

H=—
B (23.9),

rae: B - cpenHss MMpHHA pycia peKd Ha pacCMaTpUBacMOM Y4acTKe, M.

Svaxc OTIpeaessercs no ¢popmyne (23.6) Hacroamen Metonuky.

Wuble o6Go3nauenus B Qopmymax (23.1) — (23.9) nHacrosmedt Metonuku
npencraBiedsl B pasgenax I «Pacuer Bemmuumn HJIC 11t OTAENBHBIX BBIMTYCKOB
CTOYHEIX BOJ B BomoTokm», IV «Pacuer HIIC 1ys OTAENBHBIX BBITYCKOB B BOJOEMBD»
Hacrosmel Meronuxu.

Meron 2. [lnf BBIYUCIEHHUS MAKCUMAIBHON KOHLIEHTPALMH 3arpsI3HAIOLIMX
HEKOHCEPBATHBHEIX BEIIECTB B 3aJJaHHOM CTBOpE IPH Pa3IUYHBIX MOJOXEHMSIX BHITyCKa
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CTOYHBIX BOJ MCIIONB3YETCsl AHAJMTUYECKOE pelIeHHe YypaBHEHUSA TypOyJIeHTHOM
b by3un IPUMEHUTENBHO K MPOCTEHIIIEMY CITy4alo.

Meron 2 mnpumensercs nAns8 HeOONBIIMX BOJOTOKOB € KO3GOHUIHEHTOM
HU3BHJIMCTOCTH MeHbIIIe 1,5.

PacueT ocymecTsisiercs no cieayromum GopMyIam:

a) anycx CTOYHBIX BOJ HAXOJMTCS Ha pacc:'roxnnn b or Oepera:

Smn“"se SerQcr — 8% i
® @
H,‘/nvbyx (& '\/') (52'\/— ) (23.10),
rme: PENVD) g PENVD) — UHTETPAIBI  BEPOATHOCTH  (OIpPEAEIAIOTCS

B COOTBETCTBHMM C Tabmuuedi 1 Hactosmed MeToauku), BepxXHHE Mpenelibl
HHTETPHUPOBaHNUA KOTOPBIX BEIYHCIAIOTCS IO CIEAYIOMM GopMyIaMm:

__b,\/‘
2 D
/\/ g (23.11),

24/D%x
~ (23.12);

0) BBEIMYCK HaxoauTcs y Oepera pexu:

v Sex G P 1 By o

SR, S S Au—
H AfzoDyx ®EV?2)

] X
stamf. == 8, +
" | (23.13),

BT
T !
ore: 24/Dyx (23.14);

§ e

B) BBIITYCK HAXOAHUTCS B CEPEANHE pe‘IHOFO ITIOTOKaA.:
. . . X
* Ser q 1 kg el
Syane = §, + s —_—g Y
T 2l A fseDlx @ EVD)

(23.15),

(BT
- 4 D;x
re: (23.16).




Tabnuna 1
9 EVT _g:A
Hnrerpan sepostioctt @ (£ ¥V2) = s S e dt
. V= 0
EVE| o 1 2 3 4 5 6 | 7 8 | o

0,00000}01128102256|03384|045 11056 37 | 067 62 1078 86 [090 08 | 101 28
11246112362 (13476 | 14587 | 156 95| 16800 { 17901 {18399 (20094 { 211 84
. 22270233 52244 30| 25502 | 265 70 | 276 33 |.286 90 1297 42 |307-88 | 318 28
328 63 | 338 91 | 34913 | 359 28 | 369 36 | 379 38 | 389 33 [399 41 (409 01 | 418 74
428 391437 97 | 447 47 | 456 89 | 466 22 | 475 48 | 484 66 1493 74 |502 75 | 511 67
. 52050529 24 | 537 90 | 546 46 | 554 94 | 563 32 | 57162 |579 82 |587.92| 595 94
60386 |61186|61941|627 05| 634 59 | 642 03 | 649 38 [656 63 [663 78 | 670 84
677 80| 684 67 | 69143 | 698 1070486 |711 16 | 717 54 /7238273001 | 736 10
742 10|748 00 {753 81 | 759 52 | 765.14 | 770 67 | 776 10 {781 44.|1786 69 | 791 84
7969180188 180677 | 81156 | 81627 { 820 89 | 825 42 |829 87 1834 23 [ 838 61
: 854 78 1858 65 | 862 44 | 866 14 1869 77 |873 33 | 876 80
889 97 | 893 08 | 896 12 | 899 10 |902 00 |904 84 | 907 61
918 05 | 920 50 ] 922 90 | 925 24 1927 51 92973 | 931 90
94002 | 941 91 {943 76 | 945 56 [947 31 [949 02 | 950 67
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997 52 | 997 64 | 997 75 |997 85 |997 95 [ 998 05
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911999 91 {999 92 { 999 92
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99998 | 999 98 999_98
INpuMeuanne 3Halenns penod wacts (r. e. 0) B Tabiume ONMYIIEHH.
Ecnu pasnenuTts MpaBylO H JIEBYyIO 4acTH pacueTHbIX ¢opmyn (23.10), (23.13),

(23.15) HacTosme#t MeToauku Ha Scr, TO MONy4yaeTcs BeIUYMHA, oOpaTHas KpaTHOCTH
pa30aBiIeHuUs 7.

B ¢opmynax (23-10) — (23.16) Hacrosmeir Metonuku Dy _ K03 punueHT

JHCIIEPCHH B ITONIEPEYHOM HANPABIEHHH; B — K03()QULHEHT HEKOHCEPBaTHBHOCTH.
KoahduipeHT nonepevHoi AUCTIEPCHH B YCIOBHAX HEOONBIUIMX peK (IHpHHA 10
50 — 60 M) onmpenenseTcs 1o ciexyouei gopmyie:

D = ‘Ruy - 41,6

T WRe (23.17),

rie R — rugpaenudeckuwii panuyc; #s __ nuHaMmdeckas CKOPOCTb MOTOKA,
omnpegesnseMas o cienyiouien popmyie:

sty = AgRT =2
= V/ERT =235 (23.18);

Re — yncino PeitHosnsaca, onpenenseMoe o cienyorei Gopmyne:

Ry
Re=—— (23.19),




rae: v — KHHEMaTH4eCKHii K03 (DUIMEHT BI3KOCTH IOTOKA.
Jlnst pex ¢ GonpInoi mupuHo# (B > 100 M) KoapduLMeHT nonepevHon AUCTIEPCHH
BBIYHCIIAETCA 10 ClieAylomei ¢popmye:

g Hcp"cp. B \1.38
Dy= = { ) .

T

T

(23.20).

T 223 W05 0 0 650

o

: Lgm

Puc. 4. Homorpamma 17151 onpeneneHns MaKCUMaJIbHOW KOHIIEHTPAIlHH
3arpASHAIONIETO BEIIECTBA IPY BBITYCKe CTOYHBIX BOJ B CEPEAMHE NOTOKA

- 15202530 %50 70 100 150

ZK | \l

Puc. 5. Homorpamma AJjis1 onpeneeHns MaKCUMalbHOM KOHICHTPALH
3arpsA3HAIONIETO BEIECTBA, €CNIM BHITYCK CTOYHBIX BOJ HAaXOAWTCA Ha Oepery
peKu.

lgx

Meron 3. OchnoBa MeToma — ofmee gud@epeHUHANBHOE  ypaBHEHHE
TypOynentHol qudysuu. Ilpu pacdere no Metoxy 3 muddepeHunanst ds, ox, oy U TaK
Jajiee 3aMEHSIOTCS KOHEUHBIMH NpupaineHusamMu As, Ax, Ay 1 Tak ganee.

IIpy ycI0BMM NPOCTPAHCTBEHHOHM 3aJa4yM IIPH MaJbIX IMONEPEYHBIX CKOPOCTAX
Te4YeHHMs M CTAlIOHAPHOTO BO BpEMEHH Mpoliecca IPUMeHseTCs creyomas popMyna:
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A,s Dy, (Ais N Als
Ax v, \Ay? Az?

IIOTOKa JACIUTCA IIIOCKOCTSIAMH, napajuieIbHbIMHA

KOOpJIMHATHEIM, Ha pacyeTHble KJIETKH - DJIEMEHTHI (IapauleleuNneasl CO CTOPOHAMU
As, Ax, Ay).

23.21).

PacuetHas  oOnacth

0. Y E— -2
Sk, me -
%/ 7
W 1 -~ i ’ " — i -
¥ XXy | - x i‘xlwg s Iyt
d v

Puc. 6. CeTka K pacuety TypOyiaentHoi nuddys3un. [IpoctpancTBeHHas 3a1a4a.

Puc. 6 nokassiBaeT JiefieHHe B IUIOCKOCTH y0z. KaxaoMy 371eMEeHTy IPHCBAaUBACTCS

CBOM MHIEKC I10 COOTBECTCTBYIOIIIUM OCSIM KOOpAHHAT: MO OCH X — k, o OCH y — n, 10
OCHuZ —m.

Eciu Ay = Az, To 1i1s pacueTa NpAMEHseTCs clefyonmas GpopMyna:
1

Sk+1 ——{S + +s — ' +s + + Sk —
k+inm 4 ( k, n+l, m k, n-1, m k, n, m+1 , T, M 1) (23.22).
HpI/I 065133TCJII>HOM BBITIOJJTHEHHH COOTHOHICHHUSA MCXIAY IPOAOJIbHBIM H

HOHepe‘{HBIM pasMepaMH paC‘IETHBIX 3JICMCHTOB I/ICHOJIBSyeTCﬂ CJ'ICL[}’IOH.Iaﬂ (bopMyna:
D A2
Vep Az
4D

(23.23).

JLis ycIioBH# IUTOCKO#M 3a1a4i UCIIONB3YeTCs cliedyiomas popMyia:

1

S =—-(S m-1+s ) '

IIPH 3TOM 3Ha4eHus AX U Az cBs3aHbI GOPMYJION:
. A72
Vep Az
2D

Ax = (23.25).
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Koaddumuent D onpexnensercs no cienyromel gopMyie:
p = Ve 8l
MC (23.26),

rae: H — cpenuas rimyGuHa Ha pacCMaTpUBaeMOM YJacTKe, M;

M — ko3¢ punuent, 3asucsuii ot C; '

g — yCKOpeHHe CBOGOIHOTO TIaieH s, M/c>.

ITpu 10<C<60 mapamerp M = 0,7C + 6, npu C>60 napamerp M = 48 = const.
[Ipoussenenue MC umeeT pasMEPHOCTh M/,

Korna pacTBOp 3arpsi3HSIOLIETO BEIECTBa JOCTUrAeT IPaHUYHBIX MOBEPXHOCTEH
NoTOKa, i pacuera AUGPY3HM UCTIONB3YETCS COOTHOMIEHWE, YYUThIBarolee ocoboe
YCIIOBHE Y CTEHOK.

DTO yCIoBHE ONpeAeseTcs o cleaywoiei popmye:

(63) B (Bs‘) ~o
9z/y  \dy/, (23.27),
KOTOpasA B KOHCYHBIX Pa3sHOCTAX UCIIOJB3YETCSA B BUAC (I)OPMYJIBI:

As As '

(AZ)" P-TIOB. (Ay )rnma (23.28).

m‘z Sx,mq - AT 3 ¥4

i

Puc. 7. Certka K pacuety TypOynentHo! nuddy3uu. Ilnockas 3anaua.

ITone KOHIEHTPAIMH M PACYETHYIO CETKY YCIOBHO PaclpOCTPAHSIOT 3a IpPENEIb
TI0TOKA SKCTPAroNsAineil KOHIEHTPAIWK 32 OrpaHN4YMBAIOIKe ITOTOK MoBepXHOoCcTH. [Ipu
3TOM 3KCTDPANOJISILMOHHOE 3HAYEHHEe KOHIEHTPALMH Spcrp B KIETKE, MPHMBIKAOIMIEH K
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BHEILHEH MOBEPXHOCTH CTEHKH, U 3HAYCHHE KOHIIEHTPALUH S; B KIETKE, HAXOAIIEHCS B
IIOTOKE U IPUMBIKAIOIIEH K BHyTPEHHE! MTOBEPXHOCTH CTEHKH Ha TOM )K€ IIOIIEPEYHHKE,
JIOJDKHBI YIOBJIETBOPSATH OIMCAHHOMY BBIIIE YCJIOBHIO, YTO BO3MOXXHO TOJBKO B CIIyYae,
€CHH Syerp = Si- YKA3aHHOE COOTHOLICHHME OIpPENENsIeT MPaBUJIO IKCTPAIOJALMH
KOHIIEHTPALKUK PacTBOPA.

IIpu pacyere auddy3ud OKCTPANMONALMOHHBIE 3HAYEHHS KOHIEHTPALUH
HCIIONB3YIOTCS KaK e CTBUTENbHBIE.

HavanbHele yCITOBHS YYMTBIBAIOTCS IPH 3aJaHHM MeCTa BBIIYCKAa CTOYHBIX BO,
€ro pacxoia ¥ KOHIIEHTPAaIlWH BEHITYyCKaeMOIO BEeINeCTBa (HAYaJIBHON KOHLIEHTPalHH
Ser)-

Ha nnane pexn (wim BogoeMa) 0003HAYAETCs MECTO MOCTYILUIEHHS CTOYHBIX BO,
yepe3 KOTOpPOe MPOBOAAT HAa4aNbHBIN INomepeyHUK. Hiuke IO TEYEHHMIO PEYHOM MOTOK
CXEMaTH3HPYETCS H AEJHUTCS Ha pacdeTHBIE KIETKH.

CKOpOCTb CTOYHBIX BOX V., COpacslBaéMbIX B BOJAHBIM OOBEKT, B MECTE HX
IOCTYIUIEHAS MIPHHUMAETCS PaBHOM CKOPOCTH TEYEHHs PEKH V. YCJIOBHad IUIOMIAAb
IIONEPEYHOro CeYEeHHs MPUTOKA O B MECTE €ro BIIAJEHMS BBIYMCIIAETCS IO CIEAYIOIIeH

dopmyie:
§=— (23.29).

Ecnu pemaercs miockas 3aada U IIpH 3TOM BBINOJIHAETCA pacdeT pacipenesieHUsA
KOHIIEHTPAlMd B IUIaHE IOTOKa, TO CIEAYIOIIUMM 3TallOM SBIAETCA ONpPEJC/ICHUE
IIMPUHEI 3arpA3HEHHON CTPYH [TOTOKA b B HAYaIBHOM CTBOPE IO cliefyromei popmyie:

=2 __4 (23.30).
Hq, ﬂ,cp}fcp

B COOTBETCTBMM C BEJIMYHHOW b Ha3HayaeTcs NIMPHHA pacdeTHOH KIETKH AzZ.
HauGonpmas JomycTuMas BelM4dHAa AZ 0OpH BINAJEHHH CTOYHBIX BOA y Oepera
HaxOIHUTCA 10 clemytoleii Gopmye:

Az =b=—
VepHep 23.31).

[Ipy BBHIIyCKE CTOYHBIX BOA Ha HEKOTOPOM pacCTOSHMM OT Oepera Wid Ha
cepearHe MOTOKa MCITOJIb3yeTCs ClleAyromas popMyJa:

=z__4 (23.32).

2 2Vepep
Ecnu monyuyaemble mo ¢opmynaMm (23.25) — (23.28) Hacrosmed Meroauku
1
3Ha4YeHHA Az O4eHb Benuku (Az > EB)’ TO WX YMEHBIIAIOT, YTOOBI BBIMOJIHAIOCH

HepaBeHCTBO (Az > IIBB)' ITpu pacuere TypOyneHTHO# nupdy3nH paccCMaTpUBAEMYIO

yacTh IIOTOKa JEJAT Ha KICTKH CO CTOpPOHaMH Ax,Az, Tojly4ass pPacC4YC€THYIO CETKY.
Knerku, nmomnazaromiye B CTPYHO NPHTOKA CTOYHBIX BOX B HA4aJIbHOM IOIICPCYHHKE,
3aMOJIHAKOTCS  YMCJIaMK, BBIPQXKAIOILMMH Ha4vajJbHYI0 KOHLECHTpalHilo, TO €CTb
KOHLICHTPALHIO 3arpsi3HAIOLIEro BEIIECTBA B CTOYHBIX BOJAAX S¢r, OCTAIBHBIC KIICTKH -
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YHCJIaMH, BHIPaXKaIOIIMMK KOHIIEHTPAIHIO 3arPSA3HSIONIETO BEIIECTBA B BOXOTOKE.

Ecnu pacuer ocymiecTBiseTcs Ui MPHUBEICHHBIX 3HAYCHHH KOHIIEHTpPAIWH, TO
COOTBETCTBEHHO Ha HAa4yaJIbHOM CTBOpE KJIETKH, MONANaloliie B CTPYIO CTOYHBIX BOJI,
3aI0JTHSIOTCS 3HaYeHHUSMH IPUBEJCHHOM KOHUECHTPALUH, a OCTabHBIe Hysamu. [anee
pacueT BeieTcs [0 cXeMe, H3JIOKEHHOM Ha puc. 7.

IIpu pacyere 10 cxeMe, H3JI0XKEHHOH Ha pHC. 6, WIOAAL IONEPEYHOTO CEUSHHS
3arps3HEHHOM CTPYH Ha HAYaJIbHOM CTBOPE ONpeAeIseTcs Mo ClieAyole popmyiie:

§ =+ (23.33).

Yep

[Inomans OAHOW pacYEeTHOM KIETKH, HAXOAALIEHCS B IONEPEYHOM CEYEHUH
MOTOKA Aw= =AyAz, BEIYHCIAETCS U3 COOTHOLIEHUS Ny Aw= 8, TIE My — YUCIIO KIIETOK,
3aHATHIX 3arpsA3HEHHBIMH BOJaMM; COOTHOIIEHHE JOJDKHO YIOBJIETBOPATh HEPaBEHCTBY
Pyar 2 4.

Ecnu pa3Mepsl KJIETOK MMONy4YalOTCS OY€Hb MaJbIMU, TO pacyeT C MPUHATBIM
JieeHUeM IIOTOKa Ha 3JIEMEHTH BeIeTCs 1O OIpPEeAeNeHHOTO CTBOpa, B KOTOPOM
3arpsA3HAIOLIee BEIeCTBO OKaxercs pacmpeneneHHbIM B 20-50 kierkax. Ilocne storo
KJIETKH B CEYeHUH 0OBeIUHAIOT MO 2-4 (IUtockas 3a/1ada) Wiv 1o 4-9 (mpocTpaHCTBEHHAs
3ajaya), MOJyyass HOBBIE CpelHHE 3HAUYeHHs KOHIIEHTPAllil B KJIETKaX ¥ HOBBIE
nuHelHble pa3Mepbl. HoBbie 3Ha4YeHHs KOHIIEHTpAlMM IONYYaloTCS KaK CpejHee
apupMeTH4YeCKOe 3 CYMMBI KOHIIEHTpalUii B 00beJMHAEMBIX KIETKaX, HOBBIC 3HAUCHU
Ay u Az — Kak Ay u Az, yBelM4YeHHbIE COOTBETCTBEHHO B 2-3 pa3a (IpoCTpaHCTBEHHas
3a1aya), WIH Az, yBeJHW4eHHble B 2-4 pasa (tutockas 3ajgada). BenwuuHa Ax mocie
YKpYIHEHHs KJIETOK PacCUMUTBIBAETCA MO cleAyromel popmyne:

Ax = Axp? (23.34),

TIe: u - YUCIIO, MOKa3bIBaIOIee, BO CKOJIIBKO pa3 yBEIHYEHO 3HAYEHME Az, HOCHE
00BeIUHEHHS KIIETOK.

ITpu pacyerax, BBIIONHAEMBIX [IOCIEJOBATENHFHO OT NIONIEPEYHHUKA K IIONEPEYHHUKY,
TOJTydaeTcs Mojie KOHIEHTPALWK Ha y4acTKe HIxKe cOpoca cTOUHBIX BOA. JlaHHOE moje
NpeACTaBiIsdeTcss B BHIE W30MMHUM KOHIEHTpaumi. WM30IMHHS KOHIEHTpaIUH
3arpsA3HAIONIEr0 BEIeCTBa, OTBEYAION[asg 3HA4YEHHIO HOPMAaTHBA KayecTBa 3TOrO
BEIECTBa, SBIAETCS TpaHHUIEH 30HBI 3arps3HeHUs. Pacdyer MO3BOJMT OINpPENENHUTH
yKa3aHHYIO 30HY U BBIUHCIIHTH €€ IapaMeTphl.

Merton 3 mpuMeHseTCs IS pacueToB pa3zbaBiieHWs KaK IPH COCPEJOTOYEHHBIX,
TaK ¥ IPH PacCeMBAIOILUX BHIIYCKaX CTOYHBIX BOA. B ciydae pacceMBarolMX BBIITYCKOB
pacueT Ha yJacTKe OT CTBOpa BBITyCKa IO CTBOpA CIIMSAHMSA 3aIps3HEHHBIX CTPYH BEAETCA
I onHOW cTpyd. HaumHas oT cTBOpa CIMSHHUS CTPYH, BBIYHCICHHs NPOU3BOMAT JJIA
30HBI, PAcTOJIOKEHHONH MeXy IBYMS COCEJHMMHU BBIMYCKaMH U OTPaHHYEHHOH OCAMH
IABYX COCEIHHX CTPYH, U OTAENBHO AJIS CTPYH, IPUMBIKaIOIEH K Oepery.

B cnyyae HeoOXOAMMOCTH ydeTa IMOMEPEYHBIX TEUEHHH M HEpaBHOMEPHOCTH
pacnpeneneHuss TIyOUH mpHu pacueTe JUGQy3HM NeTanbHBIM METOAOM IPHMEHSIOTCH
dopmyinsl (23.35) — (23.39) HacTosmelt MeToauku.

ITpn npeoGpa3oBaHHM OCHOBHOTO YpaBHEHHS TypOyneHTHoOH muddy3un ans
NOJyYEeHHS MPaKTHYECKAX CXEM pacdeTa HCIIONb3YeTCsl YCIOBHE O MNPUOIMXEHHOM
paBEeHCTBE HYJIO TIOMEPEYHBIX COCTABIAIONIMX CKOPOCTH v, H v, H A
IPOCTPaHCTBEHHOM 3aJa4d, B3ATOW NpPU H3BECTHBIX OrPaHHYEHHSX, MCIOJIb3YeTCH
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cnenytoinas popmyia:

ds D (0% N d%s
dx B Uy 6}72 dz? (23 35)
PCLUICHUC KOTOpOﬁ BBEITIOJIHACTCS METOAOM CE€TOK (MeTOﬂOM KOHCYHBIX p%HOCTeﬁ). an/I

WICTIOJIb30BAHUH YKa3aHHOI'O METOAA YYHUTBIBAETCS BHYTPEHHSS LUPKYJAUUs (TO ecTh
BEJIMYUHBI v, U v,).

B cinyuae, korma v, 3HAuUMTENBHO OOJbIIe, YeM v, M Vz, BBOOUTCA HOBas
KpPUBONMHEHHas och X, HallpaBlieHHas 10 TPAEKTOPHH NBHKEHUS XXUAKUX YaCTHIl H
ornpezenseMas OTHOCHTENBHO MpexHel CUCTEMBI KOOPAMHAT IO Clleayroleit hopmyie:

dx  dy  dz
vn(xy.2) vwxyz) vxyz2) (23.36).
3aMeHHB nepeMeHHYI0 x B Gopmyre (23.35) HacTosmeld MeToauKu nepeMeHHOH
X, ¢opmyna (23.36) Hacrosmeidi Meroauku OymeT IpUMEHHMAa MJIA HEKOTOPOH
OrpaHHYEHHOH 00JaCTH BOKPYT 3TOH HOBOW OCH B MPEIIIONOXKEHUH, YTO KPUBHU3HA OCH
X Maya, a HOBasl CHUCTeMa KOOpIuHaT OyZAeT NMpHHATA 3a MPAMOYTOJIbHYIO B Ipejenax
TOM XK€ OrpaHHYEeHHON 00IacTH.

C uenslo pacyera MonepeyuHbl NpoduiIb MOTOKa pa3duBaeTcs Ha 3MEMEHTHI (WK
KIeTKH) Aw =AyAz. OTMETHB KaXAYI0 KJIETKY COOTBETCTBYIOIIUM HHIEKCOM,
IPOCIEXHUBAETCS IBIKEHHUE KaXIOH KIETKH OT U36paHHOro Mpo¢uiis BHU3 MO TEUYEHHIO.
Korna mnonepeunsle cocrtapisionye (B NEPBOHAYAIBHOW MPSIMOYTOJBHOR CHCTEME
KOOPAHMHAT) CKOPOCTH v, ¥ v, PaBHSIOTCA HYJIIO, BCE€ TPAeKTOPHH KJIETOK IapaUIeNbHbI U
KaXJbIif 2JIEMEHT Aw HE MEHSET CBOErO OTHOCUTENILHOTO PAaCIONIOXKEHHS IIPU IIEpeXoe
oT npodunst x mpodmmo. Bece MOBEpXHOCTHBIE KIIETKH OCTAIOTCS Ha ITOBEPXHOCTH,
IOHHBIE - Y OHA U Tak Aanee. [Ipu Hanwmaum nonepeyHoi HUPKYJIAIUN KaX bl SJIEMEeHT,
KpoMe IBIDKeHHs BHH3 IO TEYEHHIO, COBEpILIaeT elle HEKOTOpoe MepeMelIeHHe B
NONEpEeYHOM HanpaBieHHH. JlaHHOe TIiepeMelleHHe OIpedeiseTcs IONepedHoN
COCTaBJIAIOIIEH CKOPOCTH W BBI3BIBa€T M3MEHEHHE B OTHOCHUTEIBHOM PaCHOJIOKEHUH
KJIETOK: IOBEPXHOCTHbIE KJIETKH IIepeMEeCTATCS B HallpaBIIeHUHM IIpaBoro Oepera,
HEKOTOpBIE M3 HHUX OIyCTATCS BHH3 M 3aliMyT MECTO HECKOJBKHX JOHHBIX KJIETOK;
JIOHHBIE KJIETKH NEPEMECTATCS BJIEBO M YAaCTHYHO BBIHIYT Ha MOBEPXHOCTh. B CBA3M C
YeM KJIeTKH pa3iM4YHBIX CJIOEB, CONpPUKAcaroliecs APYr ¢ APYyroM Ha mpoduie k, Ha
npodune (k + 1), 6ynyt ynmaneHsl ofHa OT JOpyrod um OyoyT CONpHKAcaTbCi yxkKe C
JIpYTUMHU KIE€TKaMH.

Metox ceTok B OOBIMHOM BHI€ MPHUMEHSETCS IPH YCIOBUH BBIACTICHUS B MMOTOKE
Ha JOCTaTOYHO KOPOTKOM Y4YacTKe HEKOTOpoil ofnactu ONM3KHX Opyr K Jpyry
TPaeKTOpUH C LENbI0 HAaXOXACHHUS Ui 3TOM 00JacTH cpefHel TpaeKTOpPHM, KoTopas
npubNIMKeHHO IIPUHUMAETCS B KayecTBe NpsaMoi. IlorpanndHslie ycnoBus Ui KaXAOH
U3 Takux obracTel 3aKIIOYalOTCA B TOM, YTO AW(Py3us depe3 OrpaHHYMBAIOIIME HX
IIOBEPXHOCTH paBHa B3ATOMY CO 3HAKOM MUHYC IPOU3BEIEHHIO KOI(QHULMEHTA
TypOyneHTHOH au¢¢y3uHd Ha IPOU3BOJHYIO OT KOHIEHTPALUH [0 HOPMAIH K 3THM
MIOBEPXHOCTSAM, TO €CTh YCJIOBHS Ha MOBEPXHOCTAX pasliella HUYeM He OTIUYaroTCA OT
yCIIOBUH Ha JI000 MPOU3BOIBHO B3SATOMH IOBEPXHOCTH BHYTPH [TOTOKA.

B naHHOM cityvae pacCTOSHHE MEXIY PacyeTHHIMH MPOPHIIMU U3MepsieTCs He 110
OCH X, a T0 TpaekTopuu X. BenencTBrue 00bIMHON MAIOCTH MOMEPEYHBIX COCTABISIOIIMX
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ckopocTH 0e3 0co00ii MOrpelIHOCTH BeAETCsl OTCYET N0 NPAMOJIMHEHHOH OCH X. Yuer
BHYTpEHHEH LUPKYJALUAN OCYILECTBIIETCS MyTeM MepeMeleHHs KaXI0H KIETKH II0 €€
COOCTBEHHOH TPaeKTOPHH.

[Ipy BBIONHEHHH pacyeTa U KOPOTKOIO Y4acTKa IOTOKa C MPAMOYTOJbHBIM
CEUYEHHEM PYCJia UCIIONIb3YeTCs CIEeAYIOMMIA pacyer:

B [IOTOKE MMEETCS BHYTPEHHEE TeUeHHeE, SABIIAIOIIEEeCS CICICTBHEM 3aKpyIJICHHs
pyciia, B MOBEPXHOCTHOM CJIO€ 3TO Te4eHHe HallpaBJIeHO OT JIEBOTo Gepera K IIpaBoMy, B
TIPUIOHHOM CJI0O€ — B IIPOTHBOIIOJOXKHYIO CTOpoHy. Ha paccMarpuBaeMOM ydacTke
TonepeYHasl COCTABJIAIOAs! CKOPOCTH HEKOTOPOrO TOPH30HTAIBHOIO CJIOS OCTaeTcs
TIOCTOSIHHOM 110 JUTHHE IIOTOKA M MaJIo MeHseTcs 1o mupuHe. Mcrionb3yeTcs TONBKO iBa
Clos 1O IIyOMHE W pPaBEeHCTBO CPEOHUX aOCOMIOTHBIX 3HAYEHHMH IOIEPEYHbIX
COCTABJIAIOIINX CKOPOCTH ISl KQXIOTO M3 HUX: MOBEPXHOCTHOTO (1;) U JAOHHOIO (-v;).
Bocxomsupe (—v,) U HUCXONAIUME TEYCHHS (v,) NMPUHUMAIOTCS NPUYPOYECHHBIMHU K
GeperoBsiM 0o0JyiacTAM. TpaeKTOpHH KJIETOK IIOBEPXHOCTHOIO CJIOs JUIA CpelIHE# 4acTH
TI0TOKA BBIYHCISIIOTCS IO CIEAyIoWweH dpopMyie:

dx_dz
ve v, (23.37),

TpaeKTOpHs KJIETOK JJOHHOTO CJIOS — 10 clieAylomel popmyie:

dx dz

Uy Vz ‘ (23.38).
B dopmynax (23.37) u (23.38) nacrosmeit Metonuku QyHKIHH v(X,),z) 3aMEHEHBI
CPEIHUMH 3HAYEHHSMH COOTBETCTBYIOMIMX COCTaBJAIOIMX. [loydyeHHBIE TPaeKTOPUH
KJIETOK IIOBEPXHOCTHOTO CJIOSI Xpg5 ¥ IOHHOTO CIIOS Xpop M300paXKEHBI Ha PHC. 8.

0 1 2

AT | AT

y-1 . ,
Puc.8. PacnosioxxeHue KOOpAMHATHBIX OCell B IIOBEPXHOCTHOM M IIPUAOHHOM
CJIOSIX MOTOKa.

Pacuet quddy3uu ¢ yueToM MOMEpeyHOH UUPKYISALHMH CBOAUTCS K BEIYMCICHUAM
1o clexytolei popMye:

Sk+1nm = 4 (Sk, n+1, m + Sk, n-1, m + 5k, n me1F Sk n, m—l) (23 39)

¥ TIOCIeAYIOMEMY CMEIIEHUIO KIETOK Mo uX TpaekTopusM. Pacuer aquddysun u
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CMEIlIEHUE KIIETOK YePEAYIOTC. ».
2.12. B noamyHKTe «r» IIyHKTa 26 METOIUKH CI0Ba «IIPUIIOKEHHEM 2» 3aMEHHTD
CJIOBaMH «MPUJIOKEHUEM 3».
2.13. B nynkre 37 Meronuku cinoBa «Tabmina 1» 3ameHuTs cinoBamu «Tabimia
2»; cnoBa «Tabiune 1» 3aMeHUTH ClIOBaMHU «TaliuIe 2.
2.14. HymepauuoHHBIH 3aroJIoBOK TpPUIOXKEHHs 2 K MeToauke H3JI0XKHTh B
clenyroled peaakiuu:
«IIpunoxenue 3
K MeTonuke pa3spabOTKH HOpMAaTUBOB
JIOITYCTUMBIX COPOCOB 3arps3HAIOLIHX
BEILIECTB B BOAHBIE OOBEKTEHI
JUTS1 BOJIOIIONIB30BaTENEeN, yTBEPXKACHHOM
npukaszom Munnpupozas! Poccuu
0T 29.12.2020 Ne 1118».

2.15. Metonuky nocne npuinoxeHnus 1 kK Meroavike JOMOTHATE MPUIIOKEHUEM 2 K
Meroarke cnenyromero coep)KaHus:

«I[Ipunoxenne 2

K Mertonuke pa3paboTku HOpMaTHBOB
JIOIyCTUMBIX COpPOCOB 3arps3HAIOINX
BEIIIeCTB B BOJHBIE OOBHEKTEHI

11 BOJONONB30BaTENEH, yTBEP K ICHHON
npuka3zom MuHmnpupoast Poccun

o1 29.12.2020 Ne 1118

PEKOMEH/IYEMBI OBPA3EI]

®axTuyeckuit c6poc 3arpA3HAIOMIMX BEIIECTB

(HaHMEHOBaHKHE BOJHOI'0 00BEKTa U BOJOXO3AHCTBEHHOIO y4acTKa)
(c obopotom)
3a rox

1. PekBH3HTHI BOAOMOJB30BATENS (IOPHANYECKOrO JHNAa WIH (PHU3MYECKOro JHIA, B TOM YHCIE
WHIUBHIYAIHOTO MPEATPUHAMATEIN):

MecTo HaxO)KOGHHS BOJONONb30BaTeNsd (I IOPHAMYECKHX JIHI) HJIH MECTO IKMTENBCTBA
BOZIOTI0JIB30BATE (ana du3ryYecKux nuy, B TOM qHCIIe HUHIUBUIYATbHBIX
npeaTnpUHAMATEIICH):

WUHH

OI'PH

®.M1.0. u TenedpoH MOMKHOCTHOrO JIMIIA, OTBETCTBEHHOIO 3a BOJOIOJIB30BaHME, €ro INODKHOCTH

2. Llem Boxononp30BaHust
3. Mecto cOpoca cTouHBIX BOJ (reorpaduyeckue KOOpAMHATHI C YKa3aHMEM CHCTEMbI KOODAMHAT U
PacCTOSIHUE OT YCThs (JUIs1 BOAOTOKOB)
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4, Kateropuss CTOYHBIX BOX (TIPOM3BOICTBEHHBIE (C yKa3aHHEM BCEX OCYINECTBIIEMBIX BHIOB
9KOHOMHYECKON JEATEILHOCTH Ha O0BEKTaX, C KOTOPHIX OCYHIECTBJIAETCS COPOC CTOYHBIX BOX B
BOJHBI 00BeKT), XO03ACTBEHHO-OBITOBEIE, JpEHaKHEIE, JIBHEBbIE %} JpYTHE)

5. @axTHyeckuif pacxo] OTAEABHO IO KaXAOMy BBITIYCKY C XAapakTEepUCTHKOH THIa BBITyCKa
CTOYHEIX BOJ, M3/4ac (MaKCHMaJIbHBIIA), Mm3/cyT.
(MaKCHMaTbHEIH) M3/Mec.(CpeIHEMECSIHBIN 32 FOA) THIC.M3/TOx . '

6. ®axkTHUecKHii COPOC 3arpA3HAIOIIHX BEUIECTB B BOAHBIH 0OBEKT.

6.1. GakTudeckuit cOpoC 3arpsA3HAIOMNX BEMIECTB, 3a HCKIIOYEHHEM MHUKPOOPTraHM3MOB, B BOJHBIH
00BEKT.

HaumMeHoBaHHe BEITyCKa:

Ne |HammenoBa| Kiacc | ®@akruueckas daxTHuecKuit cOPOC 3arpsA3HSAIONINX BELIECTB
n/n HHE OMacHOC- | KOHIEHTPAIH
3arpAsHs- TH Mr/am3 <*> SAHBaph deppans MapT
IOIEro
BEIECTBA r/a T/Mec. ra | T/™Mec. | T/ T/Mec.

1 2 3 4 5 6 7 8 9 10

dakTuyeckuii cOpoc 3arpA3HAIOMUX BEIIECTB

[V}

afpeiib Mau HIOHBb HIOJb aBrycrt

r/u T/Mec. /4 T/MEC. /4 T/Mec. r/a T/Mec. /g T/MeC.

11 12 13 14 15 16 17 18 19 20

daxTryeckuii cOpoc 3arpA3HAIOMMX BEIIECTB daxTuyeckuit
cbpoc
ceHTAODPB OKTA0pB HOsA0pPb Jexalbpb SarpASHAIOMHX

BEIEeCTB <**>

r/u T/MEC. r/4 T/Mec. r/4 T/MEC. r/a T/Mec. T/TOx

21 22 23 24 25 26 27 28 29

<*> CoOTBETCTBYET MAaKCUMAJIbHOH KOHIIEHTPALIMH 32 TO.
<**> PacueT B T/TOJ MPOM3BOJUTCS CYMMHPOBAHHEM T/MeEC.

6.2. dakTH4eckuit c6pOC MHKPOOPTaHU3MOB B BOAHBIH OOBEKT.
HamMeHOBaHME BBITyCKa:




17

Ne n/n IToxazaTemu o Bugam PaszmeprocTh daxTuyeckuii coOpoc
' MHKPOOPraHN3MOB MHKpPOOPTaHHU3MOB
1 2 3 4
PykoBOAMTENb OpraHU3alMK - BOAOIIOIB30BATENS
60 GH3UUECKOE JTUIIO
(B TOM YMCIIE HHOUBUAYANbHBINA NpEATPHHUMATENE)
- BOJOIOJI30BATEINb
(moamuck) ©.1.0.

ML.IL. (mpu HanU9|H)».




