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HcTounuk mydamkannu
OdunmanbHbI HHTEpHET-OpTal MpaBoBoi nHGopMaruu http://pravo.gov.ru, 01.06.2021

I[Ipumeyanue K TOKYyMEHTY
Hauasno nevicrBust nokymenta - 01.09.2021.

Cpok neiictBusa fokymeHTa orpanudet 31 asrycra 2022 ropa.

Ha3Banue 10KyMeHTa

ITpuka3z Munnpuponsl Poccun ot 17.05.2021 N 333

"O BHECEHMM M3MEHEHWI B NpuKa3 MUHHUCTEpCTBa NMPUPOAHBIX PECYPCOB M 3KoJornu Poccuiickoi
@eneparun ot 29 nekabps 2020 r. N 1118 "O6 yrepxkneHnn Metoauku pa3pabOTKH HOPMAaTHBOB
JOITyCTUMBIX COPOCOB 3arps3HSIONINX BEIIECTB B BOJHBIC OOBEKTHI IS BOJOTIOIB30BaTEICH "
(3apeructpupoano B Muntocte Poccun 01.06.2021 N 63727)
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3apeructpupoBano B Muntocte Poccun 1 nrons 2021 r. N 63727

MMWHUCTEPCTBO NPUPOAHbLIX PECYPCOB U 3KOJIOINU
POCCUNCKOU ®EOEPALIMA

NMPUKA3
ot 17 mas 2021 r. N 333

O BHECEHUU U3MEHEHWUN
B MPUKA3 MUHUCTEPCTBA NPUPOAHbLIX PECYPCOB U 3KOJIOINU
POCCUNCKOU ®EOEPALNU OT 29 AEKABPA 2020 I'. N 1118
"Ob YTBEPXAEHUUN METOAUKU PASPABOTKU HOPMATUBOB AOMYCTUMbIX
CBPOCOB 3AIrPA3HAKOLWNX BELLUECTB B BOOHbIE OB BEKTDI
ansd BOAOMNOJIb3OBATEJNEN"

B cootBercTBuu ¢ myHKTOM 6 cTathu 22 denepanbHoro 3akoHa oT 10 suBaps 2002 r. N 7-®3 "O06
oxpaHe okpyxarorieit cpenpl”" (Cobpanue 3akoHonarenbctBa Poccutickort deneparuu, 2002, N 2, cT.
133; 2014, N 30, ct. 4220), yacteio 3 crathu 35 BogHoro konekca Poccuiickoit denepanuu (Cobpanue
3akoHoaarenbcTBa Poccuiickoit @eneparum, 2006, N 23, ct. 2381) u noanyakTom 5.2.37 [Tonoxenus o
MuHucrepcTBe NPUPOAHBIX pecypcoB u  dkonoruu Poccuiickoir ®Penepanuu, YTBEPKICHHOTO
nocraHoBierneM [IpaBurensctBa Poccuiickoit deneparmm ot 11 HOs6ps 2015 r. N 1219 (Cobpanue
3akoHoarenscTBa Poccuiickoit deneparuu, 2015, N 47, ct. 6586), mpuka3biBao:

1. BHectu u3meHeHnus B npuka3 MuUHUCTEPCTBA MPUPOIAHBIX PECYPCOB U AKOJOTMHU Poccuiickoit
@eneparun ot 29 nekabps 2020 r. N 1118 "O6 yrBepxkaeHnn MeToauku pa3pabOTKH HOPMAaTHBOB
JOMYCTUMBIX COPOCOB 3arpsi3HSIOLIMX BEIIECTB B BOJAHBIE OOBEKTHI JUIs BOAOMNOJb30BaTENeH"
(3apeructpupoBan Muntoctom Poccuu 30 pexabpst 2020 r., peructpauuronssii N 61973) cormacho
MIPUJIOKEHHUIO K HACTOSIILIEMY TPUKA3Yy.

2. Hacrosimuit nmpuka3 BcTymnaeT B cuity ¢ 1 centsaops 2021 r. u aeifcrByer no 31 asrycra 2022 r.

Munuctp
A.AKO3JIOB

[Ipunoxenue

K npuka3zy Munnpupoas! Poccun
or 17.05.2021 N 333

U3MEHEHUA,

KOTOPbIE BHOCATCA B NPUKA3 MUMHUCTEPCTBA NPUPOOHbIX PECYPCOB
N 3KOJTIOr'MN POCCUNCKOU ®EOEPALIUM OT 29 NEKABPA 2020 I'. N 1118
"Ob YTBEPXAEHUU METOAUKU PASPABOTKU HOPMATUBOB AOMNMYCTUMbIX
CBPOCOB 3AINPA3HAOLWNX BELWWECTB B BOAHbIE OB BEKTbI
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ONA BOAOMNOJNIb3OBATENEN"

1. B nyskre 2 mnpukaza MuHHCTEpCTBAa MNPHUPOAHBIX PECYpCOB M AKosloruu Poccuiickoit
@eneparn ot 29 mekadbps 2020 r. N 1118 "O6 yrBepxkneHnn MeTtoauku pa3paOOTKH HOPMAaTHBOB
JOTTYCTUMBIX COPOCOB 3arpsi3HSIONIMX BEIIECTB B BOJHBIE OOBEKTHI [JII BOJOMOJB30BaTeNeh"
(3apeructpupoBan Muntoctom Poccun 30 nexabpst 2020 r., peructpanuonnsii N 61973) cnoa
"nerictByet no 1 ssuBaps 2022 r." 3amMeHuTs cnoBamu "neiictByer o 31 aBrycra 2022 r.".

2. BHectu cnenyromue u3MeHeHUss B METOIMKY pa3padOTKH HOPMATHUBOB JOMYCTHUMBIX COpPOCOB
3arpsI3HAIOLIMX BELIECTB B BOJHBIE 0OBEKTHI /IS BOJIONOIb30BaTeNel (nanee - Mertoauka):

2.1. B aGzaiie BTopom nyHkTa 1 Metoauku:

n

cioBa ", B TOM 4YHCJIe YKa3aHHBIX B OT4YeTe 00 OpraHM3alli U O Pe3yJibTaTaX OCYLIECTBIICHUS
IIPOM3BOJICTBEHHOTO 3KOJIOTMUYECKOrO0 KOHTPOJIA, NPEACTAaBIsIEMOr0 Ha OCHOBAaHUM cTaThu 67
®enepanbHoro 3akoHa ot 10 sHBaps 2002 r. N 7-®3 "O6 oxpane okpyxaromeil cpensl" (Cobpanue
3akoHoaarenscTBa Poccuiickoit denepanuu, 2002, N 2, ct. 133; 2020, N 50, ct. 8074) (manee -
®enepanbhblil 3aKkoH N 7-D3)" UCKIIOUNTS;

nocyie cioB "OOBEKTE OpraHU3aIlMU-BOAOIONB30BaTENA" JOMOIHUTL CIOBAaMU "H OOBEKTax ero
aOOHEHTOB (IIpH HaIU4YuN)".

2.2. B a03ane Bropom nyukra 4 Meroauku cinosa "CanlluH 2.1.5.980-00. 2.1.5. "BogooTBeaeHue
HAaCeJICHHbIX MECT, CaHUTapHas OXpaHa BOJHBIX OOBEKTOB. ['MrueHuuyeckue TpeOOBaHHMS K OXpaHe
MIOBEPXHOCTHBIX BoA. CaHMTapHblE IpaBUia U HOPMBI", YTBEPKACHHBIE | TaBHBIM IOCYIapCTBEHHBIM
caHuTapHbIM  BpauyoM Poccuiickoit  @enepanuu  22.06.2000 (M., @PenepayibHblil  LEHTP
lNoccamsmunuanzopa MunzapaBa Poccun, 2000, "bromiereHb HOPMATUBHBIX U METOIUYECKUX
nokymeHnToB ['occamsnmpnanzopa”, N 2, 2001; "bromerens BepxoBroro Cynma Poccuiickoit
Oenepanmu”", N 2,  despanb, 2015)" 3amenuts  cmoBamu  "CanlluH ~ 2.1.3684-21
"CaHUTapHO-3MUJEMHUOJIOTHYECKHE TPEOOBAHUS K COJEPKAHUIO TEPPUTOPUNA TOPOJCKUX M CEIBCKUX
MOCEJICHNH, K BOJHBIM OOBEKTaM, MUTHEBOM BOJE M MHUTHEBOMY BOJOCHAOKEHHUIO, aTMOC(HEpHOMY
BO3AYyXY, II0YBaM, JKWIBIM TOMELICHUAM, OKCIUTyaTallud MPOM3BOJCTBEHHBIX, OOIIECTBEHHBIX
MOMENICHNH, OpraHU3aliyd U TPOBEICHUIO CAHUTAPHO-TIPOTUBOANUICMUYECKIX (TPO(UIAKTHYECKIX )
MEpONPHUATHI", YTBEPkKIACHHBIE MOCTAHOBICHHEM [JIABHOIO TOCYAapCTBEHHOTO CAaHWUTAapHOIO Bpaya
Poccutiickoit ®eneparuu ot 28 ssuBaps 2021 r. N 3 (3apeructpupoBano Muntoctom Poccun 29.01.2021,
peructpanoHHbii N 62297), u paccuuThiBaeTcsi B COOTBETCTBUU C (Qopmynoil (23.4) Hacrosiuei

MeTomuKy ¢ y4eTOM NPUHATHS 3HAYEHHUS TToKasaTens pa3dasienus A pasubiv 0,9".

2.3. [IyHKT 5 MeTOAMKH JOMOTHUTH a03aleM CIEAYIOUIETO COJICPKAHUS:

"OnpeneneHre KOHTPOIBHOTO MyHKTA (CTBOPA) OCYIIECTBISAECTCSA B TMOTIEPEUHOM CEYEHUU BOJHOTO
MOTOKa B MAaKCHUMAaJIbHO 3arpsi3HEHHON CTpye C Maccoil BOIBI C HamOoyiee BBICOKHM COJCpKaHUEM
BPEIIHBIX BEIIECTB, 3aHUMAIOIICH OIPEICIICHHYI0 YacTh TONEPEYHOTO CEYCHHs BOJHOTO IOTOKA, B
KOTOPOH KOHTPOJIMPYETCSI KaueCTBO BOJBI M PACCUUTHIBACTCS B COOTBETCTBUU C (opmyioit (23.4)

HacToseld METOMKH C y4eTOM MPUHSATHS 3HaUeHHs MoKasaTens pasbasnenus A pasabv 0,9.".

2.4. [lynkr 7 Meronuku pu3HaTh YTPaTUBILIUM CHUILY.

2.5. B nynkre 13 Meroauku cnoBa "®denepanpHoro 3akoHa N 7-O3" 3aMeHUTH CIIOBaMHU
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"®enepanbHoro 3akona ot 10 suBaps 2002 r. N 7-O3 "OO6 oxpane okpyxkatomeil cpensl”" (Cobpanue
3akoHoaarenbcTBa Poccuiickoit denepanuu, 2002, N 2, ct. 133; 2020, N 50, ct. 8074)".

n.n

2.6. Homnyukr "p" nyHkra 14 MeTOAMKH JOMIOJHUTH a03allaMy CIICAYIOIIETO COePKAHMUS:

"@aKTHYECKUI COPOC 3arps3HAIONMX BEIIECTB B I/4, T/MEC OIpPENeNseTcsi B COOTBETCTBHU C
HOPMATHBHBIMH JOKYMEHTaMH IO OTOOpY MPo0 ISk aHaIM3a CTOYHBIX BOJ U YUETy HX KauecTBa.

JlanHble 00 HCIIOJIB30BAHHBIX METOJaX XMMHMYECKOTO aHaju3a M WX YYBCTBUTEIBHOCTU MpU
ONPEACIICHUM KOHLIEHTPALMI 3arpsA3HAOIIMX BEIIECTB U IOKA3aTENEe COCTaBa U CBOMCTB CTOYHBIX BOJ
MIPEJICTABIISAIOTCS C MPUIOKEHHEM MPOTOKOJIOB KOIMYECTBEHHBIX XUMUYECKUX aHAITM30B MPOO CTOYHBIX
BOJI 32 MOCJICIHUN KaJICHIapHBIM T0J1 10 BCEM HOPMHUPYEMBIM BelecTBaM.".

2.7. llpemnoxenue BTopoe ab3alia YeTBEepTOro myHkTa 17 MeToAaMKU H3J0XKUTh B ClEQyoIen
PeIaKIHH:

"[lepeueHr ~ HOPMHpYEMBIX  BELIECTB OpraHM3aluii,  SKCIUIyaTHPYIOIIMX  OOBEKTHI
[EHTPATN30BaHHBIX CHCTEM BOJIOOTBEJCHHS IMOCEICHUH WM TOPOACKUX OKPYIOB, AJs IeNied mojauu
3asiBKM Ha TIOJYy4YeHUE KOMILIEKCHOTO 3KOJIOTHYECKOTO pa3pelieHus Tu00 MpeACcTaBIeHuUs ACKIapaIiiy O
BO3JICHCTBUM Ha OKPY’KAIOLIYI CPELy OIpEelesieTcss Ha OCHOBAHMU PE3YJIbTaTOB MHBEHTApU3ALUU
COpPOCOB 3arpsI3HSIONINX BEIIECTB B OKPYXKAIOIIYIO CPEeAy, TPOBOJMMOIN B COOTBETCTBUU C [IpaBuiamu
N 891.".

2.8. B a6zame mectom nyHkTa 21 Metoguku cioBa "mpesbimaer [IJIK" 3ameHuTh ciioBammu
"MpeBbIIaeT NpeaeabHO TONyCTUMbIE KOHLIEHTpauuu" .

2.9. B nynkre 23 Meroauku:

nan

B a0zalle mepBoM moAmyHKTa "a" cioBa "cKopocTeid 3p U BBIIYCKa r-{;m " 3aMEHUTH CIOBaMU

"ckopocTeit 4 » (CKOPOCTB II0OTOKa PEKH) M BBIITyCKa 4 (CKOPOCTB HCTEUEHHS CTOYHBIX BOX)";

B moanyukre "0":

dhopmyny (6) U3MOKHUTH B CIACAYIONICH pEAAKITIN:

g & +0.15
"_ﬂ=—P _] (6),";
I9!'-?‘ SP

IIOCJIC a63aua OATOTO JOIMOJTHHUTDH ab3amamu CJICOYIOHIETO COACPIKAHUA:

"KpatHOCTh HayambHOTO pa30aBIICHHS Nu ONPEALISIETCS TI0 CIAEAYIoNIeH Gpopmye:

n, = ﬂ.243&g(\/ﬂ12 +8.1(1-m)/ &% —m)/(1-m) (6.1,

rie: M=,/ U_ (6.2).
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®opmyna (6.1) HacTosuIel MeToauky mpuMeHseTcs mpu ycnosun m <= 0.25u V_ = 2 w/c.

Conepxamuiics B hopmyde (6.1) Hactosmein MeToaukin OTHOCUTEIBHBIN TuaMeTp d' naxomurcs

u3 cootHomerus @& d / d,, B koTopom d - IMaMeTp 3arpsA3HEHHOM cTpyH, do - TMaMETp OrOJIOBKa.

3nauenne ¢ BHIYMCISAETCA O cnenyroien hopmye:

8.1
(1- m)ﬁui . 2mAuv (6.3).
0,92 0.96

B dopmyine (6.3) HacTosmeit Metomukn BenmuunHa AV onpenensercs mo ciexyromei popmye:
Av, =V, —V, (6.4),

rae: U, - ckopocTb Ha ocu crpyu. [puanmaercs AV, ~0,10+0,15 M/c,

d

d,

Pacuer otHOImIEHUS " (?" MPOU3BOAUTCS [0 HOMOTpamMam puc. 1 - 2.

Eciun mo HOMOIrpaMMe€ ONpcACInuTb BCINYUHY d HCBO3MOXHO, TO BEACTCA pPacCuCT BCINYUHBI
OTHOCUTEJILHOTO JUamMeTpa d 1o dopmye (6.3) HacTosIeH MeTonuKH.

Ecnu ctpys, pacmmpsisich, JOCTUraeT T'PAaHUYHBIX MMOBEPXHOCTEM, MHTEHCUBHOCTH pPa30aBlIeHUs
cHIKaercs. KonnuecTBEHHO 3TO CHIKEHUE YYUTBIBAETCS ITyTeM BBeACHUS B popMmyity (6.1) HacTosmei
Meroauku muoxutens f(H/d). MHOxuTens HaX0AUTCs IO HOMOTpaMMe puc. 3.";

a03al1 n1ecToi NpU3HaTh YTPATUBILINUM CHUITY.

2.10. B mynkte 24 Meroauku Gopmyny (14) U3M0KHUTH B CIAEAYIONICH peAaKINN:
D

na-:qz),é"’, 3 — (14)’n‘
q

2.11. [IyHkT 25 MeToauKu U3JI0)KUTh B CIIEIYIOIIEH pelaKINU:

"25. Eciu He coOnrofaroTcsi YCJIOBHS NPUMEHUMOCTH METO/a, YKa3aHHOrO B NyHKTe 24
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HacTosimed MeTonuku, TO pacueT KpaTHOCTH pa3daBiieHHs ocyuiecTBisercs mno ¢opmyrne (23.1)
HacTosAEerd MeTOANKH U ¢ NUCIIOJIBb30BaHUEM METOJOB 1 - 3:

n= (SCT - Se) / (SMaKC - Se) (23.1),
3
r7ae: Scr - KOHIIEHTPAILKS 3arpsI3HAIOIIETO BEIIECTBA B CTOYHBIX BOJIAX, I/M;
Smake - MakcuMabHas KOHIOCHTpANUs 3arpsAa3HsAromero BCIISCCTBA B IOINCPEHYHOM CCUYCHHUU
BOAOTOKA, HaXxoAsAMIEMCSd Ha KOHTPOJBHOM PpAaCCTOAHUU OT CTBOpPA BBIIIYCKa CTOYHBIX BOJ[ BHH3 IIO
TEUEHHMIO, T/M";

Se - (hoHOBasE KOHIIEHTpAIIKS BEIIECTBAa B BOJOTOKE, /M.

Merton 1. B kadecTBe XapaKTEPUCTUKU KOHUECHTPALMHU 3arpsi3HSIONIETO BEHIECTBA B 3aJaHHOM
CEYCHHUM IIPUHUMAETCA BEJIMYMHA A, (mokazarens pa3zbaBieHMs) U OMpPENENsieTCs MO CIeayIoIeH

bopmye:

/},_ S.‘IM SP? 23 2
S (23.2),

L LTI

rae: Sn - KOHIIEHTPAIUs B CTBOPE JIOCTATOYHOTO ITePEMEITUBAHMS, /e,

Ecnun paccmarpuBaroTCsi NpUBEAEHHBIE KOHIIEHTPALMU 3arpsA3HAIOLIET0 BEIECTBa, TO €CThb
BEJIMYMHBI Smakc.npus = Smakc - Se; Scr.npus = Scr - Se; Sm.npus = Su - Se, B YKa3aHHOM cliyyae ¢opmyina (23.2)
HacTosmei Meroauku npeoOpa3yercs B CAeAYIONIYI0 Gpopmymy:

S.‘IM. el - Sn.rprra
A= (23.3),

P PLE

rae: Swmakcpus - MaKCHUMalIbHasi TPHUBEACHHAS KOHIICHTpAIlMs 3arps3HSIONIETO BEIIECTBA B
MOTIEPEYHOM CEYCHHH PEKH, HAXOJAMEMCS Ha KOHTPOJILHOM PAaCCTOSHUM OT CTBOPA BBITYCKAa CTOYHBIX
BOJI BHU3 10 TEUCHHIO, T/M";

3

SH.HpI/IB - IPUBCACHHAA KOHICHTPALUA B CTBOPC JOCTATOYHOI'O IEPEMCIINBAHU A, /™M )
3
SCT.HpI/IB - IPUBCACHHAA KOHICHTPALUA 3arpsA3HAIOIICTO BCUICCTBA B CTOYHBIX BOAAX, /™M .

[TokasaTens paszbabienuss A HPHUMEHSAETCS KaK MPH HEM3MEHHOCTH PAcXofia BOJbI PEKH, TAK U B

TEX ClIydadX, KOoraa Ha pacCMAaTpUBACMOM YYACTKC MPOHUCXOAUT HM3MCHCHHE pacxoJa BAOJb ITOTOKA.
AHanutndeckas 3aBUCUMOCTD MCXKAY MHTCHCUBHOCTHbIO CHHIKCHHUA IOKA3aTCIIA p8.36aBJ'ICHI/I$I /}’ BJOJIb

IIOTOKa 1 €0 r’iApaBJINYCCKUMHU XapaKTECPUCTUKAMHU PACCUHUTBIBACTCH 110 cnez[y}omeﬁ (bOpMy.]'IeZ
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Mpukas MuHnpupoasl Poccum ot 17.05.2021 N 333
"O BHECEHWUM U3MEHEHMI B Npuka3 MUHMCTEPCTBA NPUPOAHbBIX
pecypcoB u 3konoruu P...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 30.09.2021

N
0,14¢ Eﬁ 234
1(@+Q)qv

rac: X - paCCTOAIHUE, OTCUUTHEIBAEMOC BAOJIb IMOTOKA OT MCTOYHHKA 3arpA3HCHUA 10 CTBOpa, HA
KOTOPOM I10OKa3aTeJIb pa36aBJ'IeHI/I5I MNPUHHUMACT KOHKPETHOC 3HAYCHHUC /?,;

N - XapakTepUCTHYECKOE YHCII0, BBIYUCISIEMOE 110 ciexyomei Gpopmyue:

MC
N= (23.9).
g

®opmyna (23.4) nHacrosmied MeTOAMKM NpPUMEHSETCS NpHU BBIOOPE KOHTPOJILHOTO CTBOpa
NPEeNNpUATHs Ul pacyeTa pacCTOSIHUSA OT MECTa BBITYCKa CTOYHBIX BOJ J0 CTBOpa HanboJsee MOIHOTOo
(90%) nepememnBaHUS PEYHOM M CTOYHOM BOJBI (KOHTPOJBHBIN CTBOp), a Takxke Ul pacuera
paccTosHUA A0 CTBOPOB C 3a/IaHHBIMU 3HAYEHUSIMU MaKCUMaJIbHBIX KOHLIEHTPALUH.

[Tocne mpumenenust popmynsl (23.4) Hacrosimern Metonuku oOpaTHast KpaTHOCTh pa30aBlICHUs

1 S1M
(; = S—j BBIUUCIIACTCS 10 CIIeAYIOIIEH (bopMyJIe:
N
0.14g | —
e . 1 f% (23.6),

S-IT-‘FH S-E"H'J /iV (q + Q) GD

rae:
M - ko3 punmenr, 3aBucsmuii ot C;
g - YCKOPEHUE CHIIBI TSKECTH, M/C”.

®opmyna (23.6) Hacrosmed MeETONUKM TPUMEHSIETCS Uil ONPEICICHUS] MaKCHUMabHBIX
KOHIIEHTPAIUH Ha JIFOOBIX PACCTOSIHHUSIX X OT MECTa BBIITYCKa CTOYHBIX BOJI.

ITpu 10 < C < 60 mapamerp M = 0,7C + 6, npu C >= 60 napametrp M = 48 = const. [Ipoussenenue
MC umeeT pa3MepHOCTb m/c.

i C - ko3¢ duimenT, xapakTepu3yomui HHTEHCUBHOCTh TYpOYJIEHTHOTO NIepeMEIIMBaHMsl B peKax,
/c. Ilpu 6onpuiem 3HadeHun C TypOyJIeHTHOE MepeMelIMBaHUE OKa3bIBACTCd MEHEEe MHTEHCHBHBIM,

npu MeHbleM 3HadyeHnn C TypOyJIeHTHOE MepeMeIInBaHue OKa3bIBaeTCsl 00JIee HHTEHCUBHBIM.

Koaddurment C Beraucisiercs mo ciaeayoiei Gpopmyre:
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Mpukas MuHnpupoasl Poccum ot 17.05.2021 N 333
"O BHECEHWUM U3MEHEHMI B Npuka3 MUHMCTEPCTBA NPUPOAHbBIX
pecypcoB u 3konoruu P...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 30.09.2021

4
C=-£(237).
H

[Mapamerp m3pmmicroctd ¥ BeumCIAETCS 1O Clemyromel Gopmye:

Q= ;ﬂ (23.8),

'y

rae: loaps - JTMHA y9acTKa, ©3MepeHHas 1o dapBarepy;

lnp - JJIMHA 3TOr'0 K€ y4acTKa, U3BMCPCHHAas 110 HpﬂMOﬁ.

BespasmepHas ryOuHa [ BEIYHCISETCS MO cieayiomeit hopmye:
H

H="" (23.9),
B

rae: B - cpenuss mmpuHa pycia peku Ha pacCMaTpUBaeMOM yY4aCTKE, M.

Swaxe onpenensiercs o Gpopmyie (23.6) Hacrosieir MeTonuku.

Nubie o603Hauenus B popmymnax (23.1) - (23.9) Hacrosmieit MeToauky nMpeacTaBiIeHbl B pasjieiax
III "Pacuer Benmnunn HJIC 1151 oTAENBHBIX BBITYCKOB CTOYHBIX BOJ B Bogotoku", IV "Pacuer HIC nns
OTJIENBHBIX BBIITYCKOB B BOJIO€MBI" HACTOAIIEH MeToaUKH.

Meton 2. [{isi BBIYUCIICHUS MaKCHMAlbHOW KOHIICHTPAIMH 3arps3HSIONMIUX HEKOHCEPBATUBHBIX
BEIIECTB B 3aJIaHHOM CTBOpPE MPH PANTMYHBIX TOJIOKEHUSX BBIMYCKA CTOYHBIX BOJ HCITOJIB3YETCS
AQHAIUTHYICCKOE pEIICHHE YpaBHCHHS TYpPOYJICHTHOH IU(Qy3uu MPUMEHHTEIHHO K IPOCTEHIIeMY
clIydJaro.

Meton 2 nmpuMeHseTcs A HeOOIbIINUX BOJOTOKOB ¢ KO3()PHUIIMEHTOM U3BUIHCTOCTH MEHbIIE 1,5.

Pacuer ocymiecTBisieTcs o ciaeayommm Gopmyaam:

a) BBIITYCK CTOYHBIX BOJ HAXOJHUTCS Ha paccTosiHUM b oT Oepera:

S.0.. 1 k,
Saxe =9+ € (23.10),

A H\/:ruﬂix @(ﬁlﬁ]—ﬂf’(ﬁ:ﬁ]

e |-

rye: @(il-\[’z ) u ﬂf’(ﬁ:ﬁ ) - uWHTerpajibl BEPOATHOCTH (OIPENENSIOTCS B COOTBETCTBHMH C

tabmuneir 1 HacTosmed MeTonuKu), BepXHHE TPENeNbl UHTEIPUPOBAHHUS KOTOPBIX BBIYHCIISAIOTCS IO
CIIeAYIOIMM (OopMyJTIaMm:
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"O BHECEHUM U3MEHEHWI B NpUKa3 MUHMUCTEPCTBA NPUPOAHBIX
pecypcoB u 3konoruu P...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 30.09.2021

-
1 EJE (23.11),

. (b—B)v
52 > (23.12);
2
0) BBIITyCK HaXOAMUTCS y Oepera peku:
S_.q 1 kx
Sae =5 F ¢ 7 (23.13),

Mage e H\/EUE{:I dj(gﬁ]

" B+fu
ST —7F— (23.14);
L.I'B{,__x ( )

rac:

B) BBIITYCK HaXOJUTCS B CEPEINHE PEYHOTO MOTOKA:

| 1 ek__l
EH\/:ruD_j_‘_x *‘b{éﬁ] (23.15),

Y =5, +

MIEL

rue:

2 T e di

R

UHTErpan BEpoSTHOCTH *15( ﬁ\/i ] =

Taomuma 1

-\/E 0 1 2 3 4 5 6 7
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 30.09.2021

0,0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,1

1,2

1,3

1,4

1,5

1,6

0,000
00

112 46

22270

328 63

428 39

520 50

603 86

677 80

742 10

796 91

842 81

880 20

910 31

934 01

952 28

966 10

976 35

011
28

123
62

233
52

338
91

437
97

529
24

611
86

684
67

748
00

801
88

846
81

883
53

912
96

936
06

953
85

967
28

977
21

022 56

13476

244 30

349 13

447 47

53790

619 41

691 43

753 81

806 77

850 84

886 79

91553

938 06

955 38

968 41

978 04

033 84

145 87

25502

359 28

456 89

546 46

627 05

698 10

759 52

811 56

854 78

889 97

918 05

940 02

956 86

969 52

978 84

045
11

156
95

265
70

369
36

466
22

554
94

634
59

704
86

765
14

816
27

858
65

893
08

92050

941
91

958
30

970
59

979
62

056
37

168
00

276
33

379
38

475
48

563
32

642
03

711
16

770
67

820
89

862
44

896
12

922
90

943
76

959
70

971
62

980
38

067
62
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01
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90
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33

484
66
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24
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078 86

189 99

297 42

399 41

493 74

579 82

656 63

723 82

781 44

829 87

869 77

902 00

927 51

947 31

962 37

973 60

981 81
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08
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94
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88
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01
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75

587
92
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78
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01
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69

834
23
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33
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84
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73
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02
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65
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55
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49
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74
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"O BHECEHWM U3MEHEHMI B NpuKa3 MUHUCTEPCTBA NPUPOAHbIX
pecypcoB u 3konoruu P...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 30.09.2021

1,7

1,8

1,9

2,0

2,1

2

2,2

2,3

2,4

2,5

2,6

2,7

2,8

2,9

3,0

983 79

989 09

99279

995 32

997 02

998 14

998 86

999 31

999 59

999 76

999 87

999 92

999 96

999 98
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41
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52
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09
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52
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16
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22
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91
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35
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61
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78
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87

999
93
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96

999
98

98500

989 94

993 38

995 72

997 28

998 31

998 97

999 38

999 63

999 79

999 88

999 93

999 96

999 98

985 58

990 35

993 66

99591

997 41

998 39

999 02

999 41

999 65

999 80

999 89

999 94

999 97

99998

986
14
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74
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92
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09
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52

998
46
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06
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44
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67

999
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991
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64
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54
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47
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69
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82
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90
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94
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97

999
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987
19
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47

994
43

996
42

997
75

998
61

999
16

999
50

999
71

999
83

999
91

999
95

999
97

999
98

987 69

991 82

994 66

996 58

997 85

998 67

999 20

999 52

999 72

999 84

99991

999 95

999 97

999 99

[Tpumeuanue. 3HaueHus 1eaoi yacty (1.€. 0) B TaOIUIE OMYIIEHBI.

988
17

992
16
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89
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73
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74
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24

999
55

999
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999
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999
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999
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999
98

999
99

988
64
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48
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11
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88
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05
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80

999
28

999
57

999
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999
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999
92

999
96

999
98

999
99

Ecnu paznenuts mnpaByro U JI€BYIO 4acTu pacueTHbIX dopmyn (23.10), (23.13), (23.15) nacrosmeit
Metoauku Ha SCT, TO MOJIydaeTcs BEIMYMHA, 00OpaTHast KPaTHOCTH pa30aBIeHHUs .

B dopmynax (23 - 10) - (23.16) nHacrosmieir MeTonuku D* - ko3 dunmenT aucmepcuu B

MOTepEeYHOM HampaBlieHUH; ku - KOOQUIIUEHT HEKOHCEPBATUBHOCTH.

Koadduiment nomepednoit mucnepcuu B yclnoBHsX HeOonbmux pek (mupuHa a0 50 - 60 m)
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"O BHECEHWUM U3MEHEHMI B Npuka3 MUHMCTEPCTBA NPUPOAHbBIX
pecypcoB u 3konoruu P...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 30.09.2021

oIpeJieNIAeTCs 1o cienyromei Gpopmyie:

- Ru,-41.6

D =———+— 23.17),
3 \/IE ( )

rae R - rugpaBnmdeckuit pagmyc; u* - AMHAMUYECKas CKOPOCTh TMOTOKA, OMpeneseMas Io
cnenytome Gopmyiie:

e g
U, =.jgRl = p (23.18);

Re - gncno Pelinonbaca, onpenenseMoe 1o cleayroIiei ¢popmye:

Re=— (23.19),
N

rae: v - KUHEMaTHYSCKHUI KOS(i)(l)I/IHI/IeHT BA3KOCTH IIOTOKA.

Just pex ¢ 6onbmoi mupunoi (B > 100 m) ko3 duumeHT nonepeyHoi qucnepcun BIYUCISIETCS
o cueayromieit popmyre:

p: = s ( B

1378
el T (23.20),
' 3524 \ H

5 20285 408 70 fo0_ 150

0 2 J & g x
Puc. 4. HOMOFpaMMa JAJI1 OpCACIICHUA MaKCHUMAaJILHOM KOHIOCHTPAUHX 3arpA3HAOIICTO BEIICCTBA
IIPpU BBIITYCKE CTOYHBIX BOJ B CCPCANHEC ITOTOKA
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"O BHECEHWUM U3MEHEHMI B Npuka3 MUHMCTEPCTBA NPUPOAHbBIX
pecypcoB u 3konoruu P...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 30.09.2021

f; 5202530 405 70 100150

Puc. 5. Homorpamma a1 onpenesieHuss MakCUMalIbHON KOHLEHTPALUU 3arpsi3HAIOIIETO BEIIECTBA,
€CITM BBIITYCK CTOYHBIX BOJI HAXOJIUTCS Ha OEpery peKH.

Meton 3. OcHoBa Metona - oOmiee auddepeHImaIbHoe YpaBHEHHE TypOyaeHTHON auddy3nun.
Ipu pacuere mo meromy 3 mubdepenumanst ds, €%, €V M Tak janee 3aMEHSAIOTCS KOHCUHBIMH

MpUpaLICHUSIMHI As, Ax, &_‘L-‘ M TaK Jajice.

[Ipu ycnoBuM TPOCTPAHCTBEHHOW 3a/layd NPH MaJIbIX IONEPEYHbIX CKOPOCTSAX TEUEHUS HU
CTaLlMOHAPHOTO BO BPEMEHH IpolLiecca MPUMEHsIeTCs cieayromias Gopmyna:

AS D, [Als Al
- = : - +——= | (23.21).
Ax Ve, Ayt AzT

Pacyernasg oOnacTb 1OTOKAa JEIUTCS IUIOCKOCTSIMH, MapajUlebHBIMM KOOpPAMHATHBIM, Ha
pacueTHbIE KJIETKH - JIeMeHTHI (mapauienenumnenst co croponamu As, Ax, Av).
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"O BHECEHUM U3MEHEHWI B NpUKa3 MUHMUCTEPCTBA NPUPOAHBIX
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 30.09.2021

f‘;f?’/}”’/
k., s,
»z:f/ %

xe ,-;c,‘_ | T=Tyer* Tyt 8L

!
d : ' ¥

Puc. 6. Cetka k pacuetry TypOyneHTHON auddy3un. [IpoctpancTBennas 3anaya.

Puc. 6 nmoka3siBaeT JCJICHHUEC B IINIOCKOCTH YOZ Ka)I(I[OMy DJICMCHTY IIPHUCBANBACTCA CBOM HMHJEKC
IO COOTBCTCTBYIOIIUM OCAM KOOPpAUHAT: I1O OCH X - k, o OCHU y - n, 11O OCH Z - M.

Ecim AV = Az, 1o s pacuera npumMensietcs cieyomas GpopMyIia:

Y =

1 .
k=+Llnm E ' [S‘- + S‘- + S 1+ S\.: i, m—l] (2322)

E,ontlom E,on=1,m . |, W k

HpI/I 00513aTeIbHOM BBIITOJIHEHHN COOTHOILEHUS MCKAY NPOAOJIbHBIM U MOICPCUHBIM pasMEpaMu
PACUCTHBIX 3JICMCHTOB UCIIOJIB3YCTCS CIICAYIOIIAA (bopMyna:

1 .
Ar=—2____ (23.23).
4D

Jlis ycioBuit mI0ckoi 3a1aun UCTIONb3yeTcs cienyromas Gpopmya:

1

Sk—l:m = E I [S" 1 + Sfr: g m—l] (2324)’

k., m—

npu 5ToM 3HaueHusT AX u AZ cBs3aHbI HOPMYIION:

1 .
Ax=—2_"" (2325).
2D

Koaddumnuent D onpenensercs no ciaeayroieit popmyre:
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"O BHECEHWUM U3MEHEHMI B Npuka3 MUHMCTEPCTBA NPUPOAHbBIX
pecypcoB u 3konoruu P...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 30.09.2021

-gH
D= *"—C (23.26),

I
+

rae: H - cpennss rmyOuHa Ha pacCMaTpUBaEMOM yUYacTKe, M;
M - ko3 urment, 3aBucsmuii ot C;
g - YCKOpeHHe CBOOOHOTO MaICHHUSI, m/c.

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

Korga pactBop 3arpsi3HSIIOHIErO BEIIECTBA JOCTUTAeT TPAHUYHBIX MOBEPXHOCTEW MOTOKA, AJIA
pacueta qudPy3un UCTIONB3yEeTCS COOTHOIIEHUE, YUYUTHIBAIOIIEEe 0C000€ yCIOBHE Y CTEHOK.

DTO yCIoBHE ONpPEACISIETCs MO CeAYIoNIeH hopMyIie:

&) _[& =0 (232
[&E_L@"‘u_ (23.27),

KOTOpas B KOHCYHBIX PA3HOCTAX HCIIOJIB3YETCA B BUIC (bOpMy.]'II)IZ

As " As
[—] =[— =0 (23.29).
D IOI0E. ﬂf

- TQ IIOE.
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Puc. 7. Cetka kx pacuery TypOyneHTHOH nudpdy3u.
IInockas 3amayva.

[Tone KOHIEHTpAaMK W PACUETHYIO CETKY YCJIOBHO PAaCIpPOCTPAHSIOT 3a TPEIeibl IMOTOKA
SKCTpAMOJSIUe  KOHIEHTpalMd 3a OrpaHUYUBAIOLIME TMOTOK  moBepxHOcTH. Ilpu  3TOM
OKCTPAMOJISIMOHHOE 3HAYEHUE KOHLEHTPALUU Soketp B KJIETKE, MPHUMBIKAOMIEH K BHEIIHEH
MOBEPXHOCTU CTEHKH, M 3HAYCHUE KOHLEHTPAIUH Si B KJIETKE, HAXOASIIEHCs B IOTOKE M MPUMBIKAIOIIECH
K BHYTPEHHEH NMOBEPXHOCTH CTEHKHM HA TOM K€ IMOINEPEYHHUKE, JOHKHBI YIOBIETBOPITH ONMHUCAHHOMY
BBILIE YCJIOBUIO, YTO BO3MOXKHO TOJBKO B CJIydae, €CIOM Soketp  Si. YKA3aHHOE COOTHOLIEHHE
oTpeIesieT MPABUIIO AKCTPATIOJISIIIMN KOHIIEHTPAIIMH pacTBOpa.

[TIpu pacuere nuddy3un SKCTPANOISIUOHHBIE 3HAYEHUS KOHLEHTPALUU HCIONB3YIOTCS Kak
JeCTBUTETbHBIC.

HavanbHble yCIOBHS YYUTBHIBAIOTCA MPHU 33JaHUM MECTa BBIIYCKA CTOYHBIX BOJ|, €T0 pacxoja q u
KOHIIEHTPAIIMU BBIITYCKaeMOI'0 BEIIeCTBa (HaYyaIbHOM KOHIICHTPALUU Scr).

Ha nutane pexu (uwin BojgoeMa) 0003HauaeTCsi MECTO MOCTYIUIEHHUS CTOYHBIX BOJ, Yepe3 KOTOpoe
IIpOBOJAT HavaTbHBIN IMOINICPCUYHHK. Hmwxe nmo teuennro pequf/'I IIOTOK CXEMATHU3UPYETCA U ACITIUTCA HA
pacyeTHbIe KJICTKH.
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CKOpOCTL CTOYHBIX BOJ Vcr, C6paCLIBaeMLIX B BOJHBIN 06’LCKT, B MCECTC HUX IMOCTYIJICHUA
IIPUHUMACTCA paBHOﬁ CKOPOCTH TCUCHUSA PCKU Vcp. YcaoBHas miomanb MOIMCPCUYHOTO CCUCHHUA TPUTOKA

O B MeCTe €ro BIaJCHUS BBIYHCISETCS 10 cleayolen popmye:

9

'1'{:p

(7]

(23.29).

Ecnm pemaercst miockast 3aada v Ipy TOM BBITIOJIHSIETCS] pacyeT pacrpeeieHus] KOHIICHTPAIUK
B IUTaHE TTOTOKA, TO CJCAYIOIIUM ITATlOM SIBJIICTCS OMPE/IEICHUE ITUPUHBI 3arPSI3HEHHON CTPYH MOTOKA
b B HauanbHOM CTBOpE 1O cienyomieit Gpopmyse:

=
I
Il

(23.30).

B cooTBeTCTBMHM C BEIWYHMHON b Ha3Ha4acTCs mrpruHa pacquHoﬁ kietkun Az . HaumOombmras

JonycTuMast BeuuuHa AZ MpH BIIQJCHUU CTOYHBIX BOJ Y Oepera HaXoAuTcCs 1Mo cienyromeii popmyie:

q
Az=b=_—21__
g (233D,

ep T ep

[Ipu BbIyCKE CTOYHBIX BOJ HAa HEKOTOPOM PACCTOSIHMM OT Oepera WM Ha CepelnHe MOTOKa
WCIOJNIb3YeTCs clieayromas hopMyna:

q
Ar=—=—=
2 2v_H (23.32).

Eciu momywaemeie o gopmynam (23.25) - (23.28) nacrosimeit Metonuku 3HadueHuss A7 odeHb
semuku Az > EB) , TO MX YMEHBIIAIOT, 4TOObI BHIIOJIHANOCH HepaBeHcTBO (A7 = EB) IIpu

pacuete TypOyJaeHTHOM auddy3un paccMaTpuBaeMyr0 4acTh MOTOKa JAEJSAT Ha KJIETKH CO CTOPOHAMHU
Ax, Az, nonyuas pacuernyro cerky. KieTkm, momajgaroiq@e B CTPYK NPUTOKA CTOYHBIX BOJ B

HavYaJIbHOM IONCPEUYHUKE, 3AMMOJIHAIOTCA YU CJIIaMHU, BEIpAKAOIUMU HAaYaJIbHYI0O KOHIUCHTpAalIo, TO €CTh
KOHIOCHTPAIUIO 3arpsa3HAomero BEIIECTBA B CTOYHBIX BOJAX Scr, OCTAJbHBIC KIICTKH - YHCIIAMH,
BbIpAXAOIMUMHU KOHOCHTPAIUIO 3arpA3HAIOIICTO BEIICCTBA B BOOOTOKE.

Ecmu pacuer ocymiecTBisieTcs s MPUBEICHHBIX 3HAYCHHWI KOHIIEHTPAIMH, TO COOTBETCTBEHHO
Ha Ha4YaJbHOM CTBOPE KJIETKH, MOIAJAIONIMe B CTPYI0 CTOYHBIX BOJ, 3aMOJHIIOTCS 3HAYCHUSMHU
MIPUBEJICHHON KOHIIEHTPAIlMK, a OCTalIbHbIC HyIsIMH. [laiee pacueT BeaeTcs 1Mo cxeme, M3JI0KEHHOW Ha
puc. 7.
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[Tpu pacuete mo cxeme, M3JI0KEHHOW Ha pHC. 6, MJIOLIA/b MONEPEYHOIO CEYEHUS 3arps3HEHHOU
CTPYY Ha Ha4aJIbHOM CTBOPE OIpeJIeIAeTCs 1o ciexyomeii popmyie:

q
0= o (23.33).

cp

[Tmomaae ogHOM pacyeTHOM KIIETKH, HAXOAAIIEHCS B MONEPEYHOM CEUEHUU MOTOKA Awm = rf’fl-‘ﬂi "

BBIUHCIAETCS M3 cooTHomenus 1, AM =0 rge nsar - 9HCIO KIETOK, 3aHATHIX 3arpA3HEHHBIMH

BOAaMHU; COOTHOHMICHUEC NOJIDKHO YAOBJICTBOPATH HCPABCHCTBY N3ar >=4,

Ecnu pasmeps! KJIETOK MOTY4YaroTCsl OYCHb MAJIBIMH, TO pacdeT C MPHUHSITHIM JEICHUEM MMOTOKa Ha
JJIEMEHTBHl BEJIETCS [0 OIPEAEIECHHOIO0 CTBOPAa, B KOTOPOM 3arpsi3HAIOLIEE BEIIECTBO OKa)KeTCs
pacnpeneneHabM B 20 - 50 knetkax. [Tociie 3TOro KiIeTkd B ceYeHHH OOBEAMHSIOT 10 2 - 4 (TuiocKas
3amaya) uiam 1o 4 - 9 (mpocTpaHCTBEHHAS 3a/1a4a), MOJIydasi HOBbIE CpEIHUE 3HAYCHHS KOHIICHTPAIUU B
KJIETKaX U HOBbIE JIMHEIHbIE pa3Mmephl. HoBble 3HaueHHs KOHIIEHTPAIMH IOJIy4alOTCs KaK CpeiHee

apudmeTHnyecKoe U3 CyMMBI KOHIICHTPAIMH B OOBEIMHICMBIX KIIETKAaX, HOBBIC 3HAYCHHUS ﬂij-‘ u Az -
kak AV u Az, yBenmueHHBIE COOTBETCTBEHHO B 2 - 3 pasa (IIPOCTPAHCTBEHHas 3ajaua), Wid AT,

yBenuueHHble B 2 - 4 pasa (wiockas 3amgava). Bemwmumna AY mocie yKpyNHEHHS KIIETOK

paccuuThIBaeTCs Mo cleayromei popmyie:

Ax = ﬂ.‘s:,;h.r2 (23.34),

rae: 4 - gucno, mokaseiBaroniee, BO CKOJIBLKO Pa3 yBEIMUYeHO 3HadeHne A7, mocie 00beIMHEH s

KJICTOK.

HpI/I pacucTax, BBIIOJHACMBIX IMOCICAOBATCIBHO OT NOINCPCHHHUKA K MOICPCUYHUKY, IMOJIYyHaCTCAd
II0JIC KOHLCHTpalWU Ha YYaCTKE HMIKC c6poca CTOYHBIX BOJ. I[aHHOC IIoJIC IPEACTABIIACTCA B BHU/C
U30JIUHUMN KOHHGHTpaHHﬁ. HN3onunus KOHIOCHTPpALUK  3arpA3HAOIICTO BCIIECTBA, OTBEYAKOIAAd
SHAYCHUIO HOPMATHBaA KadCeCTBA I3TOI'0 BCIICCTBA, SABJIACTCA FpaHPII.[eﬁ 30HBI 3arpA3HCHUA. Pacuer
IIO3BOJIUT OIMPCACIIMTD YKA3aHHYIO 30HY U BBIYUCIIMTD €C ITapaMETPhI.

Meton 3 mpuMEHsETCS I pacueToB pa30aBlicHHs KaK MPH COCPEIOTOUEHHBIX, TaK U MpPU
pacC€uBArOIIMNX BBIITYCKaxX CTOYHBIX BO/I. B ciIydyac€ paCCCUBANOMINX BBIITYCKOB pacdYC€T HA Y4aCTKE OT
CTBOpa BBIMYCKa JIO CTBOpA CIHMSHHUS 3arpsS3HEHHBIX CTPYH BeaeTcs uisi OaHON cTpyu. HauumHas ot
CTBOpA CIHSIHUS CTPY#, BEIYMCIICHHUS MIPOU3BOIAT TS 30HBI, PACTIONIOKEHHOW MEKIY ABYMsI COCETHUMMU
BBIMTYCKAMH M OTPAHUYCHHOW OCSIMH JIBYX COCCIIHUX CTPYH, U OTACIBHO JJISi CTPYH, TPUMBIKAIOMICH K
Oepery.

B crmydae HE0OXOIUMOCTH ydYeTa IONEPEYHBIX TCUYCHWH W HEPAaBHOMEPHOCTH paclpeieiICHUs
mIyOuH mpu pacuere auddy3un ACTAIBHBIM METOJOM NpuMmeHstorcs dopmynsl (23.35) - (23.39)
HacTosel MeToIuKH.

[Ipu mnpeoOpazoBaHMM OCHOBHOTO ypaBHEHHMs TypOyleHTHOH auddy3un sl nodydeHus
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MPAKTUYECKUX CXEM pacdeTa MCIOJb3YeTCsl YCIOBHE O MPHUOIMKEHHOM PAaBEHCTBE HYIIO MOIMEPEUHBIX
COCTABJISIFOLIUX CKOPOCTH Vv M Vz WU JJs TNPOCTPAHCTBEHHOM 3aJauM, B3SITOW MPU H3BECTHBIX
OTpaHUYEHUSX, HCIIONIB3YeTCs clieayronias (hopmya:

& D[ é&s &%
= | 23.39),

=

ox v oy &

peumeHuce KOTOpOI>’I BBIIIOJIHACTCA MCETOAOM CCTOK (MGTOI[OM KOHCYHBIX pa3HOCTeﬁ). HpI/I
HCIIOJIb30BAHNHU YKA3aHHOTO MCTOAA YUUTBIBACTCA BHYTPCHHSASA HUPKYJIIALNA (TO €CTh BCIIMYHUHEBI Vv U Vz

).

B ciyuae, korma vx 3HaYUTENHHO OOJIBIIE, YEM Vv U Vz, BBOAUTCS HOBas KPUBOJIMHEHHAs OCh X,
HarpaBJIeHHAsl 10 TPACKTOPHH ABMKCHHS KUAKAX YAaCTHI[ M OMpeJesieMas OTHOCHTEIBHO MpEeXHEH
CUCTEMbI KOOPAMHAT 1O cienytomiei Gopmyie:

dx iy dz

v,(x.0.2) v,(xp.z o) ®39.

3ameHuB nepeMeHHyl0 X B dopmynie (23.35) Hacrosmein Meroauku niepemeHHol X, dopmyia
(23.36) Hacrosimeit Meroauku OyneT MPUMEHUMA ISt HEKOTOPOH OrpaHUYeHHOW 00J1acTH BOKPYT 3TOM
HOBOHM OCH B MPEATNOJIOKEHUH, YTO KPUBU3HA OcH X Maja, a HOBas cMcTeMa KOOpJAMHAT Oy/leT mpuHsATa
3a IPSAMOYTOJIBHYIO B MPEIeax TOH e OrpaHMYeHHOM 00IacTu.

C menpio pacyera MONEPEYHBIH TPOPWIH IMMOTOKA pa30MBACTCS HA AJIEMEHTHI (WM KIIETKH)
A®=AvAZ | Ormerns Kakayr0 KIeTKy COOTBETCTBYIOLINM MHICKCOM, MPOCIEKHUBACTCS JBHKCHHE

KaX/I0i KJIETKM OT M30paHHOro mpoduis BHU3 Ho TeueHHro. Kornma momepednsie coctapistomue (B
MEPBOHAYAIBHOW TPSMOYTOJIBHOW CHCTEME KOOPAWHAT) CKOPOCTH Vv M Vz PaBHSIOTCS HYJIO, BCE

TPACKTOPUHU KIICTOK IMapalJICJIbHbI U KaXJBIM DJIEMEHT A He MeHseT CBOEro OTHOCHUTEIBHOTO

pacroyiokeHusl pu 1epexojie oT npopmis K npodpuito. Bece MOBEpXHOCTHBIE KIETKH OCTAIOTCS Ha
MIOBEPXHOCTHU, JOHHBIE - Y JIHA U Tak Aanee. [Ipy Hanmn4uuu nonepevyHoi NUPKYJISIUN KaKAbIA SJIEMEHT,
KpOME JABI)KEHHS BHHM3 110 TEYEHMIO, COBEPIIAET €II€ HEKOTOPOE IIEPEMEIICHHE B IONEPEYHOM
HanpasiieHuu. /laHHOE NepeMelIeHne OpeaeIIseTCsl IONEePEUYHON COCTaBIISIOMEH CKOPOCTH U BbI3BIBAET
U3MEHEHHE B OTHOCUTEIIbHOM pACIOJIOKEHUU KIIETOK: TOBEPXHOCTHBIE KJIETKH IEPEeMEecTATCS B
HalpaBJICHUU NPaBOro Oepera, HEKOTOPbIE M3 HUX OMYCTATCA BHU3 M 3aliMyT MECTO HECKOJIBKMX
JOHHBIX KJIETOK; JIOHHBIE KJIIETKHM IIEPEMECTATCS BIEBO M YACTHMYHO BBIMIYT Ha MOBEPXHOCTh. B cBA3M ¢
YeM KJIETKH pa3iIMyHBIX CIIOEB, CONPUKACAIOLIMECS IPYT ¢ ApyroM Ha mpoduie Kk, Ha npoduie (k + 1),
OyAyT yAaJeHbl O/IHa OT APYToi u OYIyT CONPUKACATHCS yKE C IPYTUMHU KIETKAMH.

MeTto ceTok B 0OBIYHOM BUE NMPUMEHSETCS MPU YCIOBUM BBIACIEHUS B IOTOKE Ha JIOCTATOYHO
KOPOTKOM Y4YacTKe HEKOTOPOH 00siacTu OJU3KHUX APYT K APYTY TPACKTOPUHN C LIETbI0 HAXOXKJICHUS s
9TOM 00JacTU CpeaHed TpaeKTOpHUH, KOTOpas NPUOIMKEHHO INPUHHUMAETCs B KadecTBE IPSIMOM.
[TorpanuyHble ycaoBUs A KaXJOW M3 TakUX oOjacTell 3aKiIrOyYaroTcsi B TOM, uTo Auddy3us depes
OTPaHUYMBAIOIINE UX MOBEPXHOCTH PaBHA B3ATOMY CO 3HAKOM MHHYC HMPOHM3BEACHUIO KOX(PPHUIMEHTA
TypOysieHTHOH nudy3un Ha MPOU3BOAHYIO OT KOHIEHTPAIMK IO HOPMAJIHM K 3THM MOBEPXHOCTSM, TO
€CTh YCIIOBHSI Ha MOBEPXHOCTSX pa3liela HUYeM He OTIMYAIOTCS OT YCIOBUH Ha JIF0OOW MPOU3BOJIHEHO
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B3STOM IMMOBEPXHOCTHU BHYTPHU ITIOTOKA.

B naHHOM citydae paccTOsiHHE MEXIy pacueTHbIMU MPOQMISIMU H3MEpSIeTCs HE MO OCH X, a 10
TpaekTopun X. BcrnenctBue OOBIYHON MaOCTH TOMEPEYHBIX COCTABJISIOIIMX CKOPOCTH 0e3 0coOoit
IIOTPEIIHOCTH  BEIETCS OTCYET M0 MPSAMOJIMHEMHOM OCH X. Y4YeT BHYTPEHHEW ULUPKYJSLUU
OCYIIECTBIISICTCS MyTEM MepeMEIIeHNs KaKJ0M KJIETKU MO €€ COOCTBEHHOU TPAEKTOPHH.

HpI/I BBIIIOJITHCHHHU pacy€Ta AJId KOPOTKOI'O ydaCTKa IMOTOKa C IIPAMOYI'OJIbHBIM CCHYCHHUEM pYyClia
HCIIOJIB3YCTCA CHC,HYIOHlHﬁ pacyueT:

B TOTOKE HMMEETCS BHYTPCHHEE TEUCHHUE, SBJISFOINCECS CIICJACTBHEM 3aKpyIJeHHsS pycia, B
MOBEPXHOCTHOM CJIO€ 3TO TEYCHHUE HAIPABIICHO OT JIEBOrO Oepera K MpaBoMy, B NMPHIOHHOM CJIOE - B
MPOTUBOIIOJIOXKHYIO CTOpOHY. Ha paccmMaTprBaeMOM ydacTKe IMONEpEYHash COCTABIISAIONIAS CKOPOCTH
HEKOTOPOTO TOPU3OHTAIBHOTO CJIOSI OCTAETCS TMOCTOSIHHOW IO JUTMHE MOTOKA M Mall0 MEHSETCS 10
mpuHe. Mcnosb3yeTes TOIBKO J1Ba CJIOs IO TNIyOMHE W PaBEHCTBO CPEAHUX aOCONIOTHBIX 3HAYCHUH
MOTIEPEYHBIX COCTABJISIONINX CKOPOCTH JJISi KKIOTO M3 HHUX: MOBEPXHOCTHOTO (Vz) U TOHHOTO (-Vz).
Bocxomsmume (-vv) ¥ HuCXoAsmMe TeueHUs (Vv) TPUHUMAIOTCS TPUYPOUYCHHBIMH K OEpPEroBBIM
obmactsiM. TpaekTopuH KIETOK MOBEPXHOCTHOTO CJIOS JJISi CPEIHEH YacTH MOTOKA BBIYHUCISIFOTCS IO
cienyroriel hopmyie:

d_d:
N N (23.37),

X =
TPAaEKTOPHS KJIETOK JOHHOTO CJIOS - IO CIeAyIomlel hopmyre:

o __d:
T, (@33,

X z

B ¢opmynax (23.37) u (23.38) nacrosmieir Meroauku GyHKIUH V(X, Y, Z) 3aMEHEHBI CPETHUMU
3HAYEHUSIMU COOTBETCTBYIOIIMX COCTABJSIOMMX. [lONyd4eHHBIE TPACKTOPUHM KIIETOK MMOBEPXHOCTHOTO
CJIOS Xn6s M IOHHOTO CJIOS Xnon U300paKEeHBI Ha puC. 8.

Puc. 8. Pacnionoxxenne KOOpAWHATHBIX ocel B MMOBEPXHOCTHOM U MMPUJOHHOM CJIOAX ITOTOKA.
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Pacuer muddysuu ¢ y4eToM MONepeyHON MUPKYIIAIHA CBOAUTCS K BBIYUCIICHHSIM IO CJICTYyOIIeH
bopmye:

1,
Sytm = =S, + 5, +8, S,

+Lnm 4 k. on+l, m k.on=1l,m k., nm, m+ k,om,omel

) (23.39)

U TIOCJICAYIOIIEMY CMEIICHHUIO KIETOK 10 MX TpaeKTopusiM. PacueT nuddys3un u cMenienne KIeToxk
yepemyoTes.".

2.12. B poamynkre '"r" myHkra 26 Meroauku cioBa "mpuiokeHHeM 2" 3aMEHUTh CIIOBaMH
"npusioxennem 3".

2.13. B nmynkre 37 Meroauku cnoBa "Tabnuma 1" 3amenuth cnoBamu "Tabmmma 2"; crioBa
"tabmuie 1" 3aMeHUTH cioBaMu "taouie 2".

2.14. HymepauuoHHBIH 3arojIOBOK HNpPUJIOKEHUS 2 K MeTonuke H3JI0KUTh B ClEQyHOIen
penakuuu:

"TIIpunoxxenue 3

K Mertoauke pa3pabOTKd HOPMAaTHBOB
JIOITyCTUMBIX COPOCOB 3arps3HAIOLINX
BEIIIECTB B BOJHBIC OOBEKTHI

JUIS1 BOZIOIIOJIB30BATENEH, YTBEPKACHHOU
npuka3zomM Munnpupoast Poccun

or 29.12.2020 N 1118".

2.15. Meronuky mocne mpuioxkeHuss | k MeToauke JOMOJHUTH MpHiIoKeHneM 2 Kk Metoauke
CJIEIYIOILIETO COJACPIKAHMUS:

"[Ipnnoxenue 2

Kk Metoauke pa3pabOTKu HOPMaTHBOB
JIOIYCTUMBIX COPOCOB 3arpsI3HAIOIINX
BEIIIECTB B BOJHbBIC OOBEKTHI

JUISl BOZIOIIOJIB30BATENEH, YTBEPKACHHOU
npukaszom Munnpupoas! Poccun

o7 29.12.2020 N 1118

PEKOMEH/]TYEMBII OBPA3EI]

dakTHUUECKUM COPOC 3arpA3HAKINMX BELECTB

(HaMMeHOBaHMEe BOOHOT'O OOBEKTA M BOOOXOBAMCTBEHHOTO ydacTKa)
(c obopoTowMm)
3a Ton

1. PexBMBMTH BOIONOJIbE30BATEJNA (OPMOMUECKOTO JMla MM OM3nMUecKoro JmuLla,
B TOM UYMCJIe MHIMBUIYAJbBHOT'O NPEINPUHMMATEN) :

MecTOo HaxOXIeHMS BOIOIOJIb30BaTENS (IOJ9 DOPUOMYECKMX JIMIL) MM MEeCTO
XMUTEJIbCTBA BOIOMNOJbB30BaATENd (IOJIg OM3MUECKUX JIKL, B TOM UYMCJIE MHOWBUIYAJIbHBIX
npennpuHyUMaTesel) :

VIHH

OT'PH
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©®.71.0. u TenedoH IOKXHOCTHOT'O JiMla, OTBETCTBEHHOI'O 3a BOIOMOJIb30BaHUE,
ero HOOJIKHOCTBb

2. lleam BOIOIOJIL30BAHUS

3. MecToO cbpoca CTOUHHIX BOHO (reorpaduueckmue KOOPIOMHATE C yKas3aHMEM
CHCTEMBl KOOPIMHAT M PACCTOAHME OT YCThbA (IS BOOOTOKOB)

4. KaTeI‘OpMF{ CTOUHEBIX BOLO (HpOMSBO,ILCTBeHHbIe (C YKas3aHueM BCeX
OCyumeCTBJIAE€MBIX BMIOOB SKOHOMMUECKOMN nIedTeJIbHOCTU Ha O6'T:>eKTaX, C KOTOPEHEIX
ocymecTBJsgeTca CcOpPOC CTOUHEIX BOX B BOIHBEI OOBEKT), XO3AMCTBEHHO-OBITOBEIE,
IPEeHaxXHele, JIMBHEBEE U npyrme)

5. daxkTHUUeCKU pacxon OTIOeJIBHO II0 KaXIOMY BEIIIYCKY C XapaKTepMCTVIKOﬁ
TUIIA BHITYCKA CTOUYHBIX BOJ, M3/49ac (MaKCHMMaJIbHEIL) , M3/cyT.
(MaKCUMaJlbHEIM) M3/Mec. (cpemHeMeCsuHHI 3a Iox) TeC. M3/TOom.

6. dakTuyeckuyl CcOPOC 3aTPASHAKIMX BeElWeCTB B BOIHBEIM OOBEKT.

6.1. daxkTHUeCKUN cbpoc 3arpPAa3HA0IMX BEIECTB, 3a VCKJIIOUEHMEM
MUKPOOPT'aHM3MOB, B BO,ILHI:UZ ODOBEeKT.

HammMveHnoBaHMe BEIITYCKaA :

N Hauwme Kinacc ®dakTuyeckas dakTUUECKH cOPOC 3arps3HAIOIINX
I/l | HOBaHHE OIacHoO KOHIIEHTpa BEIIECTB
3arpsA3HAI0 CTH must Mr/om3
Iero <*> SIHBaph (dheBpainb MapT
BelecTBa
r/a | t/mec. | r/a | T/™Mec.| T/4 | T/Mec
1 2 3 4 5 6 7 8 9 10
dakTryeckuii cOPOC 3arpsA3HSAIONINX BEIIECTB
arpenp Mau HIOHB HI0JIb aBryCT
r/4 T/Mec. r/'a | T/mec. /4 T/Mec. /4 T/Mec. /4 T/Me€c.
11 12 13 14 15 16 17 18 19 20
dakTUYECKHi cOPOC 3arps3HAIOMIUX BEIIECTB dakTHyecKui
copoc

CEHTAOPH OKTSAOPH HOSIOpb nexkadppb 3arpA3HAIOMINX

BEIIECTB <¥*>
r/4 T/Mec. r/4 T/MeEc. /4 T/Mec. /4 T/Mec. T/TON
21 22 23 24 25 26 27 28 29

<*> CoOTBETCTBYyeT MaKCMMAJIbHOM KOHLEHTpauuy 3a I'on.
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<**> PacueT B T/TO0I NPOM3BOIOMUTCS CYyMMMPOBAaHMEM T/MecC.

6.2.

HamMeHOBaHMEe BHIIYCKA :

daKTUUECKMY COPOC MMKPOOPIAaHM3MOB B BOIHEIM OOBEKT.

N IToka3zaTenu 1o Bugam PasmepHOCTB daxTuyeckuii copoc
/o MHKPOOPTraHU3MOB MHUKPOOPraHU3MOB
1 2 3 4
PykoBomomTesip OpraHM3aluMM—-BOLOIIOJIE30BaATEIIA
6o dusMUeckoe JIMLO
(B TOM UMCJIEe MHﬂMBMﬂyaHbHHﬁ HpeﬂHpMHMMaTeﬂb)
— BOIOIIOJIB30OBATEJIb
(mommnmce) ©.1.0.

M.II.

(npy Haymumm) " .
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