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AHHOTaAUMA

MeTonuka mpenHa3HaueHa LIS MCTIOJIB30BaHMA MPH TPOBCACHMM MHBCHTA-
PH3aLIMH BBIOPOCOB BpelHbIX (3arpa3Hsiiollyx) BEILECTB B aTMoC(epHbIi BO3aYX
M pa3paboTKe MPOEKTOB HOPMATHMBOB IIpeAc/ibHO AONYCTUMBIX M BPEMCHHO
COITACOBAHHbLIX BBIGPOCOB /TS MOJUTOHOB TBEPAbIX OBITOBBIX W ITPOMBILICHHDBIX
otxozoB (TBbO u HMO), koHTpone 3a cobaoacHUEM YCTAHOBICHHBIX HOpMATH-
BoB [1AB (BCB) u npu oueHke BbIGpocoB oT nojuroHos ThO # MO B npea-
NPOCKTHON M NPOEKTHON NOKYMEHTALMK Ha pa3MeileHue HOBBIX M paCLIMPEHUC
CYLUECTBYIOILINMX OOBEKTOB.

HacTodilias MeTonuka pacnpocTpaHsieTcss Ha oCHOBHbBIE BUABI Fa3000pa3HbIX
3arpA3HAIIMX BEILIECTB, 00pasyoIIUXCs B pe3yJbTaTe OUOTEPMUUYECKOIO aHad-
poOHoOro rpotecca paclnajia opraHM4ecKuX CoCTaBAAOIIMX TBEPIbIX ObITOBBIX U
MPOMBIILIEHHBIX OTXOLOB U BbIIEISIIOIIMXCS ¢ MTOBEPXHOCTEH TOJUTOHOB OTXO0-
0B B aTMocepy B nw0bom pervmoHe Poccuitckoil Mepepauyi.

MeTonuka COAEpXUT NPUMEPHBII MOPGMOTOrMUECKUH COCTAB M OCHOBHBIE
XapaKTEPUCTUKHU OTXOIOB, BbIBO3MMLIX HAa IOJMTOHBI, TO3TANHYIO BPeMEHHYIO
XapakTePUCTUKY TPOLECCOB, MPOUCXOISAUIUX B TOJIIE OTXOJ0B, 3aXOPOHEHHbIX
Ha 1TOUIroHax, CrocoObl ofipeae/eHus] KOJIUYECCTBEHHOTO M KayeCTBeHHOTO COo-
CTaBa BblOENSIEMOrO TMoAWToHaMu OMorasza, METOABl pacyeTa yaeJbHbIX U Bajlo-
BbIX BbIOPOCOB 0Opa3yollerocs 6Morasa B LeOM U 110 KOMITOHEHTAM.

[TpuBEeREeHEl TIPpUMEpPBLI PacyeToB,

C 3aMeyaHUs MM M TIpEUTOXKEHUIMH 1o Hactosiued «MeTtoamke» MoOXHO
obpaiarbes no tenedony: 432-70-55 (Mockga), 247-86-58 (Cankr-Tlerepbypr).
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Abpamoe H.D.

Cannurxos 3.C.

Pycakos H.B.

Miurgee M. b.

Xaaeeun P.T.

Jupanoe A.B.

bypenun H.C.

Typoun A.C.

ABTOpbLI pa3paboTKNn MeToAUKWU:

Y1eH-KOPPECIOHAEHT KUNHILIHO-KOMMYHATBHOM aKaleMMH,
HayajlbHUK OT/IEJa CAHUTAPHOM OYUCTKH TrOpoOI0B AKAIEMHUH
KOMMYHalbHoro xossamcrsa MM. K . NMamdunosa

MHXEHep Hay4yHO-TIPOU3BOACTBEHHOTO TIPEANPUATHS «DKO-
1IpOM»

noktop MeauuumHcknx Hayk HHUM okonoruum yenoseka u
rurieHsl oxpyxatoiueid cpeabl um. A.H. CricuHa

K.G.-M.H., akangemMuk MAH3b, nupektop HayuyHo-ucche-
JOBATE/NbCKOIO MHCTUTYTA OXpaHbi aTMocepHOro BO3ayXa
(HUU Atmocdepa)
K.T.H., WIEH-KOPPECNoHACHT MexXIyHapoaHOH akaaieMuy 3Ko-
JIOTMM U TIPUPOJOIIOAb30BaHUsA uM. akagemuka B.C. Anrty-
HuHa (HITIT JIOT'YC»)

HayanbHuk otaena HIIIT «JIOT'YC»

K.T.H., HAaYaJIbHUK OTAe1a HayyHo-MCCIeI0BaATeIbCKOrO MH-
CTUTYTa 0XpaHbl armochepHoro Bosayxa (HHH Armocdepa)

K.T.H., CTaplU#i Hay4YHBI{ COTPYAHMK HayyHO-MCCAE10Ba-

TEJILCKOIO MHCTHUTYTA oXpaHbl atMocdepHoro sosayxa (HHUHA
ATtMmocdepa)
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BeeaeHue

B Tomuie TBEpABIX OBITOBBIX M MPOMBILUIEHHBIX OTXOA0B, 3aXOPOHECHHBIX HA
NONUTOHAX, 1101 BO3aeHCTBMEM MUKPOQJIODPbI ITPOUCXOIUT BUOTEPMUYECKHH aHa-
3poOHBINA TpoIece pacrana opraHMYeCKor COCTABIAOLUEN OTXOIO0B.

KoHeyHbIM IMPOAYKTOM 3TOro [IpoLecca sSBIAeTCs 6uora3, 0CHOBHYIO 00bEM-
HYI0 MacCy KOTOpPOIo COCTaBASIOT METAH M IMOKCHA yraepoaa. Hapsiny ¢ Ha3BaH-
HbIMM KOMIIOHEHTaM¥ OMOra3 CoaepAMT Napbl BoAbl, OKCUI YIJIEPOAa, OKCHUJIBI
a3oTa, aMMMaK, VIAEBOAOPOABI, CepoBoaopod, (eHod U B HE3HaUMTeIbHBIX
KOJIMYECTBAX ApyrHe IpuMecH, obaalatoliiMe BpeJHbIM JUTA 310pOBbs HeJoBeka
M OKpYXAIOIIEH ¢peabl BO3JIEUCTBHEM.

Konn4ecTBeHHBIN ¥ KaueCTBEHHbIN COCTaB OMorasa 3aBMCUT OT MHOTUMX (hak-
TOPOB, B TOM YMCJE, OT KIMMaTHUYECKHX U IEOIOTHYEeCKHX YCA0BUH MECTa pacrio-
JNOXEHHUd TOJMIOHA, MOP(OIOTMYECKOro M XMMMUYECKOIO COCTABA 3aBO3UMbIX
OTXOOO0B, YCITOBUM CKJIagWpoBaHMs (ryioluaab, oObeM, IMyOoUHa 3aXOpPOHCHMS),
BNAaXHOCTU OTXOJIOB, MX IUIOTHOCTH U T.A., ¥ TIOMIEXUT YTOYHEHUIO B KAXKIOM
KOHKPETHOM CJIy4ae, HO HE paHee ABYX JET ¢ Hayana 3KCILyaTalMM ToJMIoHa.

B HacTosillei METOQWMKE MCMOJIb30BAHbI JAHHbIE CTATUCTHUYECKOH 0bpaboTKU
pe3yabTaToB, 1moaydeHHbIx AKX um. K. [Tamdunosa u apyruMu opraHysauy-
amu, B ToM uucae HITIT «DkonpomM», MeTonamMu 110AEBBIX 3aMEPOB HA MHOTHUX
rnoavroHax MockoBckoH obaacty ¥ 1abopaTOPHbIX UCCIETOBaHUHN.

DTo AaeT OCHOBaHWe CUMTATh, YTO IIpHBeAcHHble B METOAMKE BETHUKMHbI,
YTOYHEHHBIC TIPUMEHUTENBHO K KOHKPETHBIM YCIOBUSIM, 1TPABOMOYHO HCIIONb-
30Barb Npy IPOBEAEHUM MHBEHTApU3aLMH BBIOPOCOB BpeaHbIX (3arps3HSIIOIIMX)
BCIIIECTB B aTMOChEepHBIM BOo3ayx M pa3paboTke 1poektoB HopmaTtusoB [1J1B
JUIA TIONUTOHOB TBEPJLIX ObITOBBIX ¥ MNpoMblluieHHbIX oTxonoB (ThO u [10),
KOHTpoO/€E 3a COBMIeHUEM ycTaHoBleHHBIX HopMmatuBoB [1AB (BCB) u npu
oueHke BbIOpocoB oT noauroHoB ThO u 1O B npeanpoekTHol M MpPOEKTHOI
TOB Ha BceH TeppuTopmui Poccuiicko#t Menepaumm 1 B paborax, 1epeymcie HHbIX
B JaHHOM METOOMKE.
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1. O6was xapakTepuUCTUKA MNOJIMFOHOB OTXOAO0B

Ha 6Gonbnieit yacty nosuroHos Poccuiickoit @egepauyy CKIaaMpyrOTCs Kak
OBITOBble, TAK M TMPOMBILLJIECHHBIE OTXOAbI, paspeli¢HHble B YCTAHOBACHHOM
nopsiike IS 3aXOpoHEHHsI COBMECTHO C OBITOBBLIMM.

Mopoaornueckuii coctaB TBepablx 661TOBbIX 0TX008 (T bO), cKilanmpyembix
Ha roauroHax, 1o ycpeaHeHHbIM JaHHbIM WcciegoBaHuid AKX nmo Mockse u
MockoBckoit o6aactu [2] B MpoueHTax MO Macce CleAyroInn:

OYMara, KapTOH ....c.cccveerveerrennnen. 38,0
MUILILEBBIE OTXOObI ....ovvveveennennennens 30,0
b1 (3015210 SN [,5
TEKCTHIID 1evvneieeiaerti e eeevteee e 5,5
KOXAa, PE3MHA .....oovvviieineiineenns 1,3
MOAUMEPHBIC MATEPHATTHI ............. 3,3
KOCTH .eoviiiieeieeeeeeee et aee e 0,7
UEPHBIA METAILT .vevviiiveeeciee. 2,5
LBETHOM METALT ...ovvvenereeee.n 5
(63 151 €1 [0 TR 4.3
KaMHM, KEPAMHUKA .....ccevrvreenrennnn, 1,4
OTCEB MEHEE 16 MM .covvereeririinen, 8.8

Mopdonoruueckuit cocta ThO mwis padnuuHbix pervoHoB PP npumepHo
OAMHAKOB U Malo oTauyaercd oT coctaBa TBO, nonyueHHoro no ycpenHeHHBIM
JAHHBIM HcchenoBaHWil mo MOCKOBCKOMY pErMOHY.

[TnoTHOCTH (HackiMHass Macca) otxofoB cocraBasger 0,2—0,3 1/Kyb. M, Blax-
HocThb konebnercs ot 40% no 55%, comepxaHue opraHMueckoro Beuiecrsa (B
MPOLIEHTaX Ha CYXYI0 MaccCy) MoOXeT aocturath 70%.

Yro ke kacaetca npoMbiuuieHHbIX 0TX00B ([10), To UX cocTaB 3aBUCUT OT
NpohHias NPOMBILEIEHHBIX MPCIITPUSTHR TOTO WM MHOTO pPErMoHa ¥ MOUIEKMUT
YTOYHEHUK B KaXKIOM KOHKPETHOM Cay4ae 1npv o0CIeaoBaHMM TOJMIOHA, HO
HE paHee IBYX JIET C Hauana €ro 3KcCIlyaTaiu,

O6cnenoBanne noaroHa ThO u 1O pekoMeHayeTcsi NpoBOAMTL He paHee
ABYX JE€T ¢ Hayaaa €ro 3KCIyaTanuu.

[To o61LENPUHATONH TEXHOJOTHM 3aXOPOHEHHUS OTXOJOB IpCIYCMAaTpUBacTCs
IVIaHUPOBKA M VIUTOTHEHHME 3aBO3MMbIX OTXOMOB, a TAKXKE PEerylIspHast v30-
uMsT TpYHTOM pabouux ClIoeB OTXOHOB.

B HauanpHbIN neproa (0Ko0JO roja) 1pollece pasnoxeHUs OTX0I0B HOCHUT
XapaxKTep MUX OKMCIAeHUSs, MPOMCXOAAILETO B BEPXHMUX CHOSIX OTXOZOB, 3d CYET
KMCOpOJa BO3[yXa, COJAEpXAKailerocss B MYCTOTaX M TIPOHMKAIIUET0 U3 arMo-
chepel. 3ateM no Mepe eCTecTBEHHOTO M MEXaHW4eCKOro YrIoTHEHHs OTX010B
M M30JIMPOBaHUS UX I'PYHTOM YCUIMBAKOTCH aHaspoOHble Tpoliecchl ¢ 0bpa3oBa-
HHeM 6uorasa, ABISAIIIErocs KOHeYHbIM MTPOAYKTOM OHOTEPMUUYECKOTO aHadpob-
HOIo pacriaja opraHMyeckon COCTaBAAILEN OTXOA0B NOA BO3AeHCTBUEM MUKPO-
(hnopbl. broras yepes Toiuy 0TX0A0B ¥ U3OIUPYIOLLMX C10€B TPYHTA BbIEASETCS
B arMocdepy, 3arpasHds ee. Ecay ycroBus cknagupoBaHus He W3MEHSIOTCS,
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MPOLECC aHa3poOHOTO PaslioXeHUs CTadUAM3UPYETCH C MTOCTOAHHbBIM 110 VIC/Ib-
HOMY 00'beMy BblIENeHHEM BHorasa NpakTiieckd oHOro ra3oBoro CocTaBa (npu
cTabunbHOCTH MOPQPOIOTHUECKOrO COCTABA OTXOI0B).

Paznuyator nsath (a3 npoiecca pacrnaga opraHuyeckoil CocTaBIsollel TBep-
JBIX OTXOJOB Ha IMOJUTOHAX:

1-a haza — aspobHoe paznoxXeHUE;

2-9 haza — aHa’pobHoe paznoxeHue 03 BblaeaeHud MeTtaHa (kucaoe Bpo-
KeHue);

3-1 ¢hazsa — aHadpobHoe pa3lokeHue ¢ HermoCcTOSHHBIM BbIACAEHUEM Me-
TaHa (CMellaHHoe OpoxeHue);

4-g9 paza — aHadpoOOHOE PazloXeHUe C MOCTOAHHBIM BbLICIEHUEM
MeTaHa;

5-5 paza — 3aTyxaHue aHaIpPOOHBIX MPOLECCOB.

[MepBas ¥ BTOpas (azbl UMEIOT MecTo B 11epBble 20—40 nHel ¢ MOMeHTa YK-
JAAKY OTXOI0B, MTPOIOJIKUTENBHOCTD ITPOTEKaHUS TpeTbel da3bl — ao 700 aHei.
JIauTenbHOCTE 4eTBepTOM (hba3bl — OMNPEACIACTCS MECTHBIMM KIMMAaTHYECKUMHU
YCAOBUSIMU M JUISI pa3nuyHbIX peruoHoB PA xonebnercs B uHrtepBane ot 10 (Ha
ore) o S0 neT (Ha ceBepe), €CAM YCIOBUA CKIATMPOBAHUS HE M3MEHSIOTCH.

3a rnepuoa aHa’3pobHOTO Pa3noXEHUS OTXOJ0B C MOCTOSHHBIM BblOeTEHUEM
MeTaHa M MakCHMMalbHBIM BbIXOoaOM DHorasza (yerBepras (paza) reHepupyercs
oxono 80% ot obuero KoaudecrBa Ouoraza. OcranbHbie 20% 1puxogdrcd Ha
nepBble TPU U KOHEUHYIO (pa3bl, B MepHoabl KOTOPBIX B 06pa3oBaHMY MPOIYKTOB
PasIoKCHHUA NPUHUMAKOT YHACTHUE TOAbKO HACTh HAXOASIIMXCS Ha IOJUIOHE OT-
X0JI0B (BEpXHUE CIOU OTXOA0B ¥ MeIeHHO pasfnaraeMas MUKpOOpraHu3MaMu
4acTh OpraHvkH). KonuueCTBEHHBIM M Ka4€CTBEHHBIM COCTAB BHIOPOCOB, ITPUXO-
OSIIMXCS Ha 3TH (pasbl, 3aBUCHUT OT COCTaBa OTXOJOB, ONpPEIeNsieMoro npu ob-
CACA0BAHUU TOTO WIM MHOIO KOHKPETHOIO TMOJHroHa.

IToaTOMY pacuer BHIOPOCOB OMorasa 1enaecoodpa3Ho rpoBoJUTL IS YCIOBUH
CTAOUIU3UPOBAHHOIO Mpollecca pasNoXeHHHd OTX0Z0B NMpH MAakCHUMAaibHOM Bbl-
xone Ouorasa (4erBepras aza) ¢ y4deTOM TOI'O, YTO CTabMIM3alLUs Tpollecca
ra3oBbUIENEHUS HACTYITAET B CPEOHEM Yepe3 JIBA roaa rocae 3aXopoHEeHHs 0TXO0-
aoB. Ha 31y (azy npuxoaurtcs 80% sbliensieMoro 6uoraza. A ocranbHbie 20%
BBIOPOCOB YYMTBIBAIOTCH KOHLECHTPALMSAMU KOMITOHEHTOB GUorasa, onpeaense-
MBIMHY aHAJIM3aMHM (IIpH aHAJIM3axX oToOpaHHbIX 11pod OMorasa He 11peacTapisercs
BO3MOXHBIM An¢HepeHUMpPOBATh, Kakas YacTbh M3 0OIUEH OIpeaensieMOH KOH-
LUEHTPALIMU TOTO WM MHOIO KOMITOHEHTA CO3JaeTcs I1PH CMellaHHOM Opoxe-
HUM, a Kakasd — TpH aHA3POOHOM pazloKEHHUH C TIOCTOAHHBIM BblLICACHUEM
MeTaHa).

[Ipouecc MuHepanM3aumMy OTXOJ0B ITPOMCXOOIWT B TE€YCHUE 1-ro roga — Ha
12 ¢M, 2-ro roga — Ha 21 cM, 3-ro rona — Ha 27 ¢M M T.O.

[TocTyrsieHue OuMoraza ¢ MOBEPXHOCTU TOJUTOHE B arMOChepHbIA BO3AYX
HaeT paBHOMEPHO, 6e3 3aMeTHBIX KosebaHUH €ro KoNu4eCcTBEHHbIX M KaueCTBEH-
HBIX XapaKTEePUCTHK,
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2. PacveT BblOpOCOB 3arpa3HAOWMUX BELLECTB
B aTMoc(depHbli BO3AYyX C NONIUIrOHOB

Pacuet BBIGPOCOB [a3000pa3HbIX 3arpsa3HSIIOIIMX BELIECTB B arMocdepHblit
BO3yX B JaHHOH METOJMKE [MPUBOIUTCA U1 HOPMAIBHOIO peXHMa 3KCIUlyara-
uuu nmoauvroda ThO u T10.,

Beibpoch! TBepabIX # ra3000pa3HbIX BPpeaHbIX BEILECTB Mpy paboTe dBTOTpaH-
CHIOPTHOM U IOpOXHON TEXHUKH M KOTENBHBIX (ITPU MX HATMYUH), d TAKXKE BBIOpO-
Cbl TBepIbiX BpeJHbIX BEUIECTB NPH CKIAIMPOBaHUHU, TIEPEMEILEHUH U XpaHeHUH
OTXOAOB PacCUMThIB3IOTCS IIPH HEODBXOAUMOCTHU 110 COOTBETCTBYIOIUUM AEUCTBYIO-
KM Metoamkam [9, 10].

Bozropahne oTXoM0B Ha pa3Hbix
aBapvMHBIE BBIOPOCHL,

Ha xoan4ecTBeHHYIO XapakKTepUCTHKY BbIOPOCOB 3arpsA3HSIOLIMX BEILIECTB C
MOJIHUIOHOB OTXOOOB BIUSAET OOJBIIOE KOAMYECTBO (PAKTOPOB, CPEAU KOTOPBIX:

— KJIMMAaTHYECKUE YCIOBMS,

— paboyas (aKTHBHas) IUIoIUaAb NOJUIOHAE;

— CPOKM IKCIUIyaTalMH MOAUIoHa;

— KOJMYECTBO 3aXOPOHEHHBIX OTXOI0B;

-~ MOUIHOCTh ¢J10 CKJIaAMPOBAHHBIX OTXOIOB;

— COOTHOLLEHHE KOJTMYECTB 3aBe3eHHBIX GbITOBbLIX U MIPOMbILILIEHHBIX OTXOIOB;

— MOpGONOrHYEeCKUH COCTAB 3aBe3€HHBIX OTXOIOB;

— BJIAXHOCTb OTXO/0B;

— COJCPKAHUE OPraHMIECKOW COCTARJISIOLIEH B OTXOAAX;

— COJIepXaHUE XKUpOIoRoOHbIX, YITIEBOIOITOI00HbBIX U OEIKOBBIX BEUIECTB B

opraHHKe OTX0/I0B;

— TEXHOAOIHS 3aXOPOHEHUST OTXO/0B,;

YienbHbIA BbIXOA OMorasa 3a rnepuo] ero akTHBHON CTabWIM3HPOBAHHOM
reHepauuy 1py MeTaHoBOM OpOXEHMM ollpeleNseTcs Mo YpaBHEHHIO:

Q=10"R (0,92 K + 0,62V +0,34F), (1)

rae: 0 — ymenbHblit BbiXxoa OWoraza 3a Iepvoj ero akTMBHONH TeHepailuu,
KI/KT OTXO/10B;

R — conepxaHue opraHuueckoil cocrasifdwollei B oTxodax, %;

XK — conepxaHue XKMporogobHbIX BelecTB B OpraHMKe OTXO4O0B, %
YV — conepxaHue yrieBoaonogoGHbIX BelUECTB B OpraHuKe oTXonoB, %;
b — coaepxaHue OGENKOBBIX BEIUECTB B OpraHUKE OTX010B, %.

R, XK, Y u b — onpenensiorcs aHaiu3aMy oTOMpPaeMbIX 1TIpod OTXO/IOB.

Kupbl ¥ 6enky onpededsoTcs No CTaHAaPTHBIM METOAMKAM aHATUTHYECKOIO
aHanu3a (KHpbl — 3KCTparMpoBaHUEM, 6E1KUM — C FIPUMECHEHUEM TUAPOIN3A).
Meroavka onpenenedus yriaeponos oficaHa B Tpyaax AKX um, K. IMambu-
JoBa «MeToauka MccieIoBaHUs CBOMCTB TBEPABIX oTOPOcoB» [2].

YpasHenue (1) cocTaBneHO MPUMEHUTETBHO K abBCOMOTHO CYXOMY BELUECTBY

So
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B peajiibHBIX yCIOBUSX OTXOAbl COACPXKaT OMpeaeeHHOE KONUUECTBO Baru,
KoTopas caMa I1lo cebGe 6uora3 He reHepupyer. CiaenoBarenbHo, Bbixol OGuora-
3a, OTHeCEHHBIH K €IMHULE Beca pealbHbIX RIAAKHBIX OTXOHOB, OyAeT MEHBILIIE,
yeM OTHECeHHbI K TOW Xe eIuHuLe abCoNOTHO CyXMX oTxoroB B /074 (100—W)
pa3, TaKk Kak B BECOBOU eIMHMLIE BAAKHBIX OTXOJAOB abCONIOTHO CYXMX OTXOHOB,
reHepupywolMx 6uoras, 6yaer Bcero 102 (100—W) or 310H eMHULBL

3necb W — (axkTuyeckas BIAXHOCTh OTX0IOB B %, onpeneieHHas aHaniu3a-
MH 11poD OTXOJ0B.

C yueToM BbIlLIECKa3aHHOIO YpaBHEHHE Bbixoaa 6Uorasa rpy MeTaHoBoM Opo-
XEHUHM PeIbHBIX BIaXHbIX OTXOI0B INPUHUMACT BUL

Q, =10 R{100-W)(0,925K +0,62Y +0,34F), (2)

rae coMHOXuTenb /02 (100—W) yuutbiBaeT, KakoBa 1051 abCOTIOTHO CYXUX
OTXOJ0B, JUIS KOTOPbIX COCTapicHo ypaBHeHue (1), B obl1eM xonudectBe pe-
AJIbHBIX BAAXHBIX OTXOZOB,

KonudecTBeHHBbIl BbIxoa OMoOrasa 3a rojl, OTHeCeHHbI K OJHOJ TOHHE OT-
XOJ0B, ONpenensiercss 1o ¢opMmye:

P = &.103 Ke/m omxo006 8 200, (3)

[V
YT x ww

HMYCCKOM 4aCTH OTXOJO0B,
B rogax, ollpeaejsecMbIA 110 TpHOJIMAKEHHON IMITMPUYCCKON
dopmyne:

_ 10248
t(—ﬁp - Tmem. : (t(.p meni. )0I301966 (4)

THE: £y men, — CPEAHAS M3 CPEAHEMECAYHBIX TEMIIEpaTypa BO3Ayxa B papo-
He TOJIMTOHA TBEPObIX OBITOBBLIX M MPOMBILUICHHBIX OTXOOOB
(TBO u I10) 3a remnbiit nepuoa rojaa (4, ... > 0), B °C;
NIPOAOJKUTENBHOCTD TEIUIOrNO MEPHOA I'ojld B palioHe Moju-
roHa TbO u IO, B aHiX;
10248 v 0,30]1966 — ynenbHble KO3(MOUIMEHTD, YYUTHIBAIOLIHUE
OMOTEpPMUYECKOE pa3ToXeHHe OpraHUKH.

T,

ment,

OpraHuyeckue BEeLIECTBa, CoaepXaluuecs B OTXoaax, o0JanarT pasiIudyHoM
MHTEHCHUBHOCTBIO Da3noxeHus. Tak, pe3uHa, KoxXa, MoJUMEpHbIE Marepuanbl
U T.M. pa3nararvTcd MUKPOOPTaHU3MaMU OuyeHb MeAleHHO, B TO BpeMd Kak
opraHu4ecKue COCTaBISIOIINE OTXOI0B, CoaepKallme DeJKOBBIC BEILECTBA, Kpax-
Mall, pa3naratorcsg odyeHb ObICTpo. Takum 06pazoM, MOXHO CUYUTaTh, YTO Opra-
HHUYeCKad COCTABALHOINEGA OTXOJ0B COCTOUT U3 «ITaCCUBHOTIO» (He reHCPHUDYIO-
LIEr0 UJIXW O4YeHb MELJIEHHO TeHEepUPYIOLIEro) OpraHUYecKoro BellecTBa U
«aKTUBHOTO» {T€HEPUPYIOILEro) opraHuyeckoro BeinecTBa. (CegoBaTelbHO, OT
MOP(}OJOTHYECKOTO COCTaBa OTXOJ0B 3aBMCUT MHTCHCUBHOCTBE 00pa3oBaHus W
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BblZeNeHUs OHoraza ¥ B 3aBUCHMMOCTU OT HEro M OT KJIMMATHYECKUX YCIOBUH
KoAebaeTCH TIPONIOTKHTENBHOCTD MTeprUoaa CTabUIM3MpoBaHHOIO aKTUBHOIO BbI-
xoa 6uorasa.

[LtoTHOCTh 6MOrasa olnpeacasieTcs 110 3aKOHY alIMTUBHOCTH KaK CyMMapHas
BeIMYMHA TMpou3BeleHU 00bEMHBIX KOHLEHTpallMii €ro KOMIOHEHTOB Ha MX
TJIOTHOCTH:

Z} Cod.l ’ p’

0,. =4—-, Ke/Kyb. M, (3)
‘ 160
rne: C,;, — coepxaHue i-ro KOMMoOHeHTa B OMoraze, oobeMHble %;
P, — MIoTHOCTh i-ro KoMroHeHTa Ouorasa, KI/Kyo. M;
n  — KOJIMYECTBO KOMIIOHEHTOB B OMorase.

llpumevanue: CpeaHss mioTHocTh 6Morasza cocrasaser oObiuHo 0,95—0,98
MJIOTHOCTHU BO34yXa, T.€. 11pHU TJIOTHOCTU Bozayxa [,2928 kr/ky6. M cpeaoHsas
[UTOTHOCTh OMorasza oyaeT:

1,2928 + 0,965=1,24755 ke/kyb. M

C Opyro# CTOpOHBI, CBA3b IUIOTHOCTEH KOMIIOHCHTOB, UX KOHLIEHTpaLMWH B
buoraze ¥ obbeMHOTO NPOLCHTHOIO COACPXKAHUSA OIPEeAcHsIOTCd OPMY/IOM:

108 e (6)

P,

roe: (; — KOHLEHTpauMs i-To KOMIMOHEHTa B OMorase, MI/Ky0. M.

C

0l .1

®opMyna w1 ollpeaeeHsl TUTOTHOCTH GUorasa BHIBOAUTCS COBMECTHBIM pe-
LLIeHUEeM ypaBHeHMI (5) u (6):

;. =107°Y.C,, ke/kyb. (7)

i=1

B HuxenpuBegeHHoW TaGauile ykaszaHbl IJOTHOCTH Haubonee BepoATHBIX
KOMIIOHEHTOB OHOTrasa:

Tabauua 1

NoNo Haumernosanue flhomuocme
n.H. geecmea Ke/Ky6. M

| Metan 0,717

2 Yrnepoaa IMOKCU 1,977

3 Toayon 0,867

4 AMMHaK 0,771

5 Kcuion 0,869

6 Yrnepona oxkcua 1,250

10
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NoNo Haumenosanue lliomuocme
H.A. gewecmea Ke/Ky0. M

7 A30Ta THOKCH]I 1,490

8 Qopmanbaerna 0,815

9 AHIHAPHI CEPHUCTHINA 2,930

10 DTHabdeH 301 0,867

11 benson 0,869

12 CepoBoaopon 1,540

13 ®eHon 1,071

CocTtaB 6uOrasa M KOHUEHTPALWW KOMIIOHEHTOB B HEM OIpPEAeTISAIOTCH
(4epe3 2roma nocjae Hayala 3KCNAyaTaUMHW) aHalu3aMu npod Ouoraza, oro-
OpaHHBIX B psifle TOYeK MO II0lIaad NOJIAroHa Ha rayouHe 1,0—1,5 meTpa (Ko-
AUYECTBO U pacrnojoXeHUe ToueK oThopa 3aBUCUT OT aKTUBHOU [UTOLLAAM Moau-

roHa ¥ YMUCHa pasHOPOZHBIX YYACTKOB) NMYTEM oTcoca Ouorasa W AaibHeHInX
ergo XuMuuyeCcKux 4H4ATU30RB 11O (‘VIHE‘(‘TRVI-OIHMM VTRE‘n)KTTE‘HHI\TM MeTOIUKAM.

i AXINMXIHMULARNMA A4 Yo 21U el Dy AL L4 o AT VE AR WS 4

J1s MOMUroHOB CKIAAWpOBaHMUsl OCAIKOB CTOUHbLIX BOO M AKTUBHOIO WJa B
ciaydyae oOHapyxeHus B BbhIOpocax Oyorasa cMecu MNMPUPOAHBIX MEPKAalTaHOoB,
HOpPMHUPYEMOH MO 3THAMEPKANTaHy, MOCAEZHUN TAKXKe BKIIOYAETCH B IMepeveHb
MHIpeaUeHTOB OHoraza ¥ npodbl Onoraza aHATUM3UPYIOTCA Ha KOHLIEHTPALHKO B
HeM 3THJIMepKaNTaHa.

HUcnoab3ys NolydyeHHBIE aHATW3aMHU KOHLEHTpAallMU KOMITOHEHTOB B buora-
3¢ MU PAaCCYHMTAHHYIO €ro IUIOTHOCTD, OTIPEACNISETCSH BECOBOE INPOLICHTHOE COAEp-
XaHue 3THX KOMITOHeHTOB B Ounorase:

o
pﬁ,z.

c =10 % (8)

BEC.]

PazMepHocTi B 3T10M (hOpMyIe:

C, — KOHLEHTpPALIMK KOMIIOHEHTOB B OMoraze — [MI/Ky0. M];

P, — nnoTHocTb Ouorasa — [Kr/KyO. M].

[To pacCUMTAHHBIM KOJIHUYECTBEHHOMY BBIXOQy OMOrasa 3a romg, oTHeCEHHOMY
K OJHOU TOHHe OTX0HOB ((hOpMyJa 3) M BECOBLIM IPOLUEHTHBIM COZEPXKAHHUSAM
KOMMNOHEHTOB B OHorase (dopmyna 8) ofNpeneasioTcs yASIbHBIE MACChl KOMIO-
HEHTOB, BbIOpachiBaéMpie B roi, no ¢opmMmyne:

c .
P, =20 ka/m omx0dos & 200 (9)
Ao 100

[Ipy UCHONB30BAHUHM PACUETHOTO METOAA MHBEHTApHU3aLUMU BbIOPOCOB IEH-
CTBYIOLIETO MOJUTOHA U TIPH MPOeKTUPOBAHUHU HOBOIO WK paclUUpeHUH Cyllle-
CTByIolero nosuroda ThO Moxer IpUHUMATBCS CASAVIOUIMEM CpelHecTaTHCTU-
YeCKHH COCTaB O6MOrasa, peKoMeHayeMbid IpH [POEKTHPOBAHUMK:

Iy
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.....

Komnonenm Cee +» %
MeraH 52,915
Tonyon 0,723
AMMHAK 0,533
Kcuon 0,443
Yrnepoaa oxcua 0,252
A30Ta IMOKCUL 0,111
Qopmanbaerua 0,096
ATunbeH30i1 0,095
AHTUIPUI CEPHUCTHIN 0,070
CepoBonopon 0,026

Ilnst pacyeTa BeininH BbIOPOCOB MOACYUTHIBACTCA KOJIUYECTBO AKTUBHBIX OT-
X0[10B, CTAOMJBHO IeHEPUPYIOLLINX OHUOras, ¢ y4eTOM TOTO, YTO IepHOI CTAOMIIH-
3UPOBAHHOTO aKTUBHOTO BhiX0Aa OMOTa3a B CPeHEM COCTABAAET ABAALATH JIeT U
4yTo $aza aHadpoOHOro CTabUIBHOrO pas3oXeHUsl OPraHUUSCKON COCTABIIIOLLIEH
OTX0JO0B HACTYTIaeT CIIyCTd B CpefHeM [Ba Toda Mocie 3aXOpOHEHHs OTXOMOB,
T.€. OTXOObI, 38Be3CHHLIC B NOCIeAHHE ABA rofd, HE BXOAAT B YHC/A0 aKTUBHBIX.

[lpu nmoacuyeTe BO3MOXHbI Ba BapUaHTa.

[TepBbiii — MoAuroH GYHKIMOHUPYET MEHEE ABAALIATH JIET, T.€. MEHee TIepH-
0 TIONHOTO COpaXuBaHWA (I5). B 3ToM cnydae yUWUTHIBAKOTCSA BCE OTXOLBI,
3aBe3eHHbIC C Hayana paborbl IMOJMIOHA, 33 MCKIKUYEHHEM OTX04O0B, 3aBE3€H-
HbiX B IocjeaHHe 1Ba roga. Bropod — nonuroH GpyHKUHMOHMpYET Oofee aBal-
LaTH JeT, T.e. Oonmee repuola NoaHoro cOpakuBaHus (/). B 3ToM cayyae
NOACYNTHIBAIOTCHA OTXOIbI, 33BE3EHHBIE 3a MOCACAHUE ABAAUATL ACT (MM (/)
De3 yueTa OTXO/M0B, 3aBe3eHHBIX B TMoCAeIHME ABa roaa.

MakcuManbHbie pa3oBbie BbIOpOCHI i-T0 KOMITOHeHTa O0MOorasza ¢ IoJUroHa
ONpeaesaoTes 1o GopMye:

P D P D
M = o 10° :LZ___, e/c, (10)
T .24-3600 86,4-T
meRd. ? mens.
rae: M =001-C,_, , ’Mcy,u. (10a)
rae: ED — KOJIMYeCTBO AKTMBHbBIX CTA0UIBHO TeHEPHUPYIOLUMX Ouoras
OTXOIOB, T,
Trens — TNPOLOIKUTEIBHOCTD TEILIOTO NMEPUOLA roja B paloHe MoJu-
roHa ThO u T10, B aHsXx;
C,e ; — onipenessieTcsi 1o gopmMyiae 8 nwin no Tabauie 2

12
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buoras obpa3yercs HepaBHOMEpPHO B 3aBUCHMMOCTU OT BpeMeHM roza. [lpwm
OTPHULATENbHBIX TEMIIEpaTypax npolecc «Me3odHibHoro cOpaxupaHus» (10
55°C) opranunyeckod yactd TBO u 1O npekpallaeTcs, MpOUCXOAUT T. H. «3a-
KOHCEPBHPOBAHUE» 10 HaCTynneHuﬂ Dosiee Tenaoro nepuona roaa (., ye. > 0°C).

vma Favaees
H}Jr{BeﬂeriHan q;upM_y.uu \IU} CripaBCIUiuBa 1A Ciaydasa OOCACAOBaAHNWA [10Au-

roHa v otbopa npo® OUorasa B Teruioe BpeMs roga (GC wee. > 82C). INpu obcneno-
BaHUM B Dosiee XosonHoe BpeMs roaa (0 < 1, .. < 8°C), 4To HellenecoobpazHO
XOT# Obl M3-3a ZOMOJHHUTCIBHBIX MOTPEIHOCTEH U3MepeHUl, B dopmyite ciaeay-
eT MPUMEHATh MOBBIWLAKIMNHA KO3(hOULUMEHT HEepaBHOMEPHOCTU 0OpasoBaHUs
ouoraza 1,3.

C yuetoM Ko3(hdHLIMEHTA HEPABHOMEPHOCTH BAJIOBBIE BLIOPOCH! i-ro 3arpss-
HAIOLIETO BELIECTBA C IMOJUIOHA onpeaessaTes no dopmye:

(o VES VA VEND 5. LS A 1L \
chu :M(Tu a-23v3 o4 JOUU+6’ 20024300 '1046 m/eoa (]])
3 ’ 12 12-13
G‘_ 0 01- Ceu ! 'ch_w. (]]a)

llpumewanue: a u ¢ B dopmyne (11) COOTBETCTBeHHO TEPUOAbE TEILIOrG M
XONOAHOTO BPEMEHH rofa B Mecsuax (@ npu £, .. > 8°C;enpn 0<1¢, .. <8C).

NntepaTypa

1. PasHowmk B.B. «C6opHuk Hayuubix Tpynoe AKX um. K /. ITamdunosa»,
M., Otmen HTH AKX, 1988 r.

2. «Meroauka uccienoBaHusi CBOMCTB TBepaAbIX oTOpocoB», M., Ctpoitn3nar,
1970 1.

«CanurtapHas OYUCTKA
Crtpoituzgat, 1989r.

4. «TexHoaormueckuii pernaMeHT MnojydeHuss OMorasza ¢ nojauroHoB THO»,
M., AKX, 1990r.

5. «Meroabt 00e3BpeXHBaAHUA CBaJIOYHBIX TPYHTOB, GHUABTPAaTa, Ouorasa»,
M., UuctuTyT 3KoHOMukH KKX, 1993 r.

6. Ortyer no teme: «Pa3paboTKa ONMTUMATbHBIX PEXHMOB 3KCIUTYATALIMK 3aI14-
coB Owuorasza nonuroHa «Kyyuno», M., kKoonepatus «leonoauc», 1991 r.

7. «MeToanyeckue ykazaHug mo pa3paboOTKe MPoeKTOB HOPMATHBOB 00pa3o-

BaHUSl OTXOHOB H JHMMHUTOB Ha WX pasMellleHHe», VTBEPXJIEHHbBIE INpUKa-

3oM MIIP P® ot 11.07.2002 r. Ne 115.

CHulIl 23-01-99. CrtpoutenbHas kiauMaTosaorus., M., 2000 r.

9. TlepeyeHb NOKYMEHTOB MO pacyeTy BbiaeleHWU (BBIOPOCOB) 3arpsi3HSIO-
LMX BellecTB B aTMocepHbif Bo3ayx, AelcTByomnux B 2001—2002 rogax.
CIIo., 2001 .

10. TMucemo HUW Armocdepa Ne 20/33-07 ot 20.01.2003 r. «O npomwieHuu
acrcTBUA «[lepedHsi» 10 YTBepXKIEHHS HOBOTO».

(e
O
=

o0
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[Mepuon akTHBHOrO BbizelleHMs Ouorasa ans MocKBbl (1, men, = 11,67°C;
Tmena= 244 oHs1) coctasut no Gopmyne 4:

10248
Legp . = 244 (11.67 )0 00 = 20 nem

2. Tlo dopmyne (3) onpenensieM KoJudeCTBeHHbBIA BbiXox OMOrasa 3a rog, OT-
HeCeHHbI! K 0aHOW TOHHe 3dXOpPOHEHHDLIX OTXCI0B!:

0,170236
P, = ’2—0 10° =8,5118 xe/m omxo0doe 6 200
3. Ilo ¢opMmyne (7) onpeaeasieM TAOTHOCTb OMorasa:
Komnouenm C,, M2/Kyb. m
Meran 660908
Yrnepoaa anokcui 558958
Tonyon 9029
AMMHaK 6659
Kcunon 5530
Yrinepona okcua 3148
A30Ta JUOKCHIL 1392
®opmanbrerun 1204
DTnbeH3on 1191
AHTUIPHAA CEPHUCTLIN 878
CepoBonopoa 326
Hmoeo: 1249223

p,. =107°-1249223 = 1,249 ke/ky6. m

4. Tlo dopmyne (8) OMpencasicM BECOBOC NPOLIEHTHOE COJAEPXKAHUE KOMITOHEH-

T rrevraan MIACII O TATT URTTA®ATa T/AEr TIaIIr A i TIasfnn NATITAATRA 117 Mol

TOB B 0OMOIasc \J_LHUl\bn,LL YIJCPoada Kak HCHOPDMHPYEMGOE BCLLICCTBO M3 Adjib-
HeHlero pacCMOTPEHUA HCKII}O‘{aeTCH).

Komnonenm Coee 1 %
Meran 52,915
Tonyon 0,723
AMMHak 0,533
Kcunon 0,443
Yrnepoaa oKcui 0,252
A30Ta IHOKCHI 0,111
QopManbaerua 0,096
DTUNOEH30A 0,095
AHTUIPUI CEPHUCTBIN 0,070
CepoBoaopoda 0,026

15

M3 anekTpoHHom 6nbnmotekn WASTE.RU



[Tpusoxcenue

NMPUMEPbI PACHETOB

PacyeT MakCUManbHbIX Pa30BbIX U BaNoOBbIX BbIGPOCOB 3arpa3HaOLLMX
BELECTE NONMIOHOM TBepAbiX GbITOBbIX U MPOMBILWAEHHbIX OTXOAOB

[TPHUMEP |
Hexodubie daunsie:

1. Pe3ynbTaThl aHain3oB rpod oTX040B, 0TOOPAHHBLIX Ha IONTHTOHE:
— cofepXkaHye opraHuMyecKol cocrapiagwolleii B oTxogax — R=55%;
— COIEepXKaHWE XKUPOMOIOOHBIX BELIECTB B OpPraHMKe oTXon0B — XK=2%;
— COZEPXKAHUE YIIEBOIONOAOOHBLIX BELIECTB B OPraHUKe oTXonoB — Y=83%;
— cofaepxaHue OelKOBBIX BEUIECTB B OpraHuke oTxonoB — b=15%;
— CpedHsis BAaXHOCTb O0TX010B — W=47%.

2. PesynwTatel aHany30B npod Ouorasa:

Komnonenm C, me/Kyd. m
Mertaun 660908
Vraepoaa AMOKCHUL 558958
Tonayos 9029
AMMUaK 6659
Kcunon 5530
Yriepoaa okcua 3148
A30Ta IMOKCUI 1392
QopMasibrerua 1204
DTUAOEH30T 1191
AHTWIPHA CEPHHACTBINA 878
CepoBonopoxn 326

3. MoauroH dyHkunonupyer ¢ 1980 roga.
4. ExeromHo Ha noauroH B paitoHe MockBbi 3aBo3uTes 208 200 ToHH OTXOZOB.

Pacyem:

1. [lo dopmyne (2) onpenensieM yaeabHBIN BbIXOH OHoraza (B KT OT OJHOTO KI
OTXOLOB) 3a MNEpUOA aKTWBHOrO €ro BblIeeHMS:

O, =107-55.(100-47)-(0,92-2 + 0,62 -83+ 0,34 -15) = 0,170236 «z/ke omx.

14
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5. Mo ¢opmyne (9) onpenensieM yaeabHbie MaCChl KOMIIOHeHTOB Ouorasa, BbIOpa-
ChIBaeMBIE 3a [OM:

Komnonenm P, x2/m omxodos & 200
MeTtas 4,504019
Tonyon 0,061540
AMMHAK 0,045368
Kcunon 0,037707
Yrnepora okcun 0,021450
A30Ta IHOKCHI 0,009448
dopmanbaerun 0,008171
ITUAOEH30/1 0,008086
AHIUIPUI CEPHUCTBIN 0,005958
Cepooaopon 0,002213

6. AXTHBHO BbipabarbiBaioT OMOra3 OTX0abl, 3aBe3eHHbIE Ha IMOJIMIOH 33 NEPHOA C
Hauana ero paborsi (1980 1.) 1o MoMeHTa pacuerta (KoHel 1995 r.) MUHyc noc-
JenqHWe aBa roga, T.e. 3a 14 nert:

208200 + 14 = 2914800 ToHH

[To dopmynam (9) ¥ (10) paccyuThiBaeM MaKCHMMAajiabHbIC Pa3oBbie W Bajio-
Bble BbIOpPOCHI 3arpsi3HSIOLIMX BeLLECTB:
CyMMapHbIif MaKCUMaJIbHbIN Pa3oBBIA BHIOPOC OHorasa NMojMroHa COCTABUT

{(bopmyna 10):
_ 8,5118 -2914800

e =1176 ,865 ¢
: 86,4 - 244

B toM umcne (6e3 CO,) — (dopmyaa 10 a):
Komnonenm M z2/c
Meran 622,73805
Tonyoa 8,50873
AMMHEK 6,27269
Kcunon 5,21351
Yriaepona okcua 2,96570
A30Ta 1HOKCULL 1,30632
Oopmanbaerua 1,12979
ATinbenson 1,11802
AHTUIPHI CEPHUCTBIN 0,82381
CepoBoaopoa 0,30598
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Banosbie BblOpoch Guorasa,r/roa (mo dopmyne 11):

5-365-24-3600  3-365-24-3600
12 12.13

G... :1176,865-(
\
{a =5 Mec.; 8 =3 MecC.)

—~

B ToMm uuncne (06e3 CO,) — (dopmyna i1 a):

Komnonernm m/e

MeraH 11959,44598
Tonyon 163,40696
AMMHAK 120,46461
Kcuion 100,12349
Yraepona oKCcui 56,95512
A30Ta THOKCUL 25,08738
DOopMaitbaerun 21,69719
STIwiOeH30 2147118
AHTUIPUI CEPHUCTBIIA 15,82087
CepoBoaopon 5,87632

M3 anekTpoHHom 6nbnmotekn WASTE.RU
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[TPUMEP 2
Hcexodrnvie danubie:

1. Pesdynbrarbl aHatu3oB Npod 0TX0Z0B, OTOOPAHHBIX Ha MOJWTOHE:

— CconepkaHHe opraHU4YecKol cocTapidwouei B orxogzax — R=55%;

— CcogepXaHue XHPOMOIOOHBLIX BeleCTB B OpraHUKe oTXodoB — K=2%;
— cOogepXaHue YrieBoaonogodHbIX BEleCTB B OPraHUKE oTXo10B — Y=83%;
— comepxaHue OeKOBBIX BelIECTB B opraHuke otxomnop — b=15%;

— CpeIHss BJIAXHOCTb OTX010B — W=47%.

2. TlonuroH dyHKuHoHUpYeT Oosee 30 neT.
3. Exerozno Ha noaurod B paifone Couu 3aBo3utcst 20000 ToHH OTXOZOB.

Pacuem:

1. Tlo dgopmyne (2) onpenensieM yaeabHbIA BbhIXOA Ouoraza (B Kr oT OJHOTO Kr
OTXOJ0B) 3a INEPHOJL aKTUBHOTO €r0 BbLICJCH UK

Q, =107 -.55-(100-47)-(0,92-2+ 0,62-83+0,34-15)=0,170236 kz/k2 omx.

Ilepnoa axtuBHoro BelaeeHust Ouorasa aad Couut (7, pen, = 14,11°C; T, =
365 oHeil) cocTaBuT no opMyne 4:

2. Tlo copmyae (3) onpedensieM KoJWUECTBEHHBIM Bbixoa OMorasa 3a rof, oT-
HEeCEHHBIN K OJHOW TOHHE 3aXOpOHEHHBIX OTXOOB!

0,170236
, = 1
: 13

3. [IpuHrMaeM BecoBoe NMPOUEGHTHOE COaEpXaHMe KOMIIOHEHTOB B OHorase aHa-
JOTMYHBIM M. 4 flpumepa | (DMOKCHI yriepoaa KaK HEHOpMHpyeMoe Bellie-
CTBO M3 AajibHeillllero pacCMOTPEHHS UCKIIOYAETCS):

0° =13,09508 ke/m omxodos & 00

Komnonenm C,. %
MetaH 52,915
Tonyon 0,723
AMMHAK 0,533
Kcunon 0,443
Yrnepona oxkcun 0,252
A30Ta IUOKCHA 0,111
MopMaibieru 0,096
AruabeH3oi 0,095
AHTUIPU CEPHUCTBIN 0,070
CepoBonopon 0,026
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4. Ilo dopmyne (9) onpeneisiem yleabHbIE MAcChi KOMIMOHEHTOR GHorasa, BbIOpa-
CbiBAEMBIE 3a rOj

Komnonenm P, ke/m omxodos 6 200

MeraH 6,929260

Toayon 0,094677 |
AMMHUAK 0,069797 ‘
Keunon 0,058011

Yriepoaa oKcua 0,033000

A30Ta IMOKCHI 0,0i14536

({opmansaerun 0,012571

DTUAGEH30 0,012440

AHIUIPUA CEPHUCTDIA 0,009167

Ceposonopon 0,003405

5. AKTUBHO BbIpabarbiBAIOT OMOra3 OTXObl, 3aBe3eHHbIE HA MMOJUIOH 3a NOCASIHIE
13 net (£4,) MMHYC noCieAHWe ABa roaa, T.e. 3a 11 1er:

20000 - 11 = 220000 ToHH

Mo dopMynaMm (9) u (10) paccuuTbiBaeM MAKCHMAJIbHbIC Pa30BbIC W BalOBbIE

bDlUlJU\.rbl ¢l p)‘l.)l’i?ll\)l_l_l,l’l}\ DVULIVC L D,
CyMMapHbIii MaKCUMaJIbHBIH pa3oBbiii BHIOpOC OHMOTa3a MOJIMTOHA COCTABHT

(dbopmyna 10):

13.09508 - 220000

Y = = 91,35328 2/c
: 86,4365

B Tom umcne (6e3 CO,) — (dopmyna 10 a):

Komnonenm M e/c

MeTtan 48,33959
Tonyon 0,66048
AMMMEK 0,48691
Keunon 0,40470
Yraepona okcua 0,23021
A30Ta IMOKCHA 0,10140
Dopmaibaerun 0,08770
DTunbenson 0,08679
AHTHIPUI CEPHUCTBIN 0,06395
CepoBoaopon 0,02375
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Banosble BuIOpock: 6uorasza, t/roa (no dopmyie 11)

G., =91,33285-

(ARt

20

(10-36524-3600 . 2.365-24-3600
12

(a = 10 Mec.; 8 = 2 Mec.)

12-1,3

B ToM uucne (6es CO,) — (dopmyaa 11a):

]-10"” = 2770,11243 m/200

Komnonenm m/e

MertaHn 1465,80499
Toayon 20,02791
AMMUAK 14,76470
Kcnnon 12,27160
Vrnepoaa oKcua 6,98068
A30Ta 1HUOKCHL 3,07482
OopManbrerug 2,65931
DTUAOEH30A 2,636l
AHIMADPHI CEPHUCTDINM 1,93908
CepoBoaopox 0,72023
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