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AHHOTaAUUS

Meroauka IpeaHa3HayeHa LI UCMOJIL3OBAHUSA NMPU [POBEAEHUH HWHBEHTA-
PU3aLIUH BbIOPOCOB BpedHbIX (3arpsA3HAIOLIMX) BELIECTB B aTMOC(epHbIA BO3IYX
H pa3paboOTKE MPOEKTOB HOPMATHUBOB TMNpeaeabHO HONYCTUMBIX U BPEMEHHO
COIJIAaCOBAHHBIX BLIOPOCOB JUJIA MOJUINOHOB TBEPALIX OBLITOBLIX M MPOMBIILTEHHBIX
orxomoB (TbO u I10O), koHTpose 3a cobniogeHHEeM YCTAHOBJIEHHBIX HOPMAaTH-
poB I1/]IB (BCB) u npu ouexHke BuiOpocoB oT nosimroHoB ThO u I10 B nipen-
MPOEKTHON U IMPOEKTHONU NOKYMEHTAlIUU Ha pa3MellcHUEe HOBBLIX U pacliMpeHUe
CYLUIECTBYIOLIUX OOBEKTOB.

Hacrosdilas MeToauka pacrnpocTpaHseTcsl Ha OCHOBHbie BUIbI Ira3000pa3HbIX
3arpA3HAIOILMX BELLIECTB, 00pa3yloiLUXCA B pe3yiabTate OMOTEpMUYECKOIO aHad-
poOHOro npoiecca pacnaga OpraHHYECKHUX COCTABASAIOLUMX TBEPIbLIX OLITOBBIX U
MPOMBILIIEHHBIX OTXOMOB U BBUICISAIOIUMUXCH ¢ MOBEPXHOCTEH TTOJUTOHOB OTXO-
noB B atMocdepy B Jii0boM perdoHe Poccuiickon Penepalinm.

MeTonuKa COAEpXHUT NMpUMEPHBIA MOPQPOTOrHYECKHI COCTaB U OCHOBHbIE
XapaKTePUCTHKHU OTXOIOB, BLIBO3UMBIX HaA TMOJMIOHBI, MO3TAMHYIO BPEMEHHYIO
XapaKTEPUCTUKY MPOLIECCOB, MPOUCXOISLLUX B TOJLLUE OTXOHNOB, 3aXOPOHEHHBIX
Ha TMOJIMIOHAX, CrocoOsl onpeaesieHUs KOJMUYECTBEHHOIO0 U KauyeCTBEHHOTro CO-
CTaBa BbIACISAEMOro nojJuroHamMu Ouorasa, MeToabl pacueTa YAEJbHbIX U BaJiO-
BbIX BbLIOpPOCOB 0Opa3syloilerocss oMoraza B 11eJIOM U T10 KOMITOHEHTAaM.

[IpuBeneHbl npuMepsl pacyeToOB.

C 3aMeyaHUAMU U TIpeJIOKEHUSAMU MO HacTodlle «MeToauke» MOXHO
oopaiuarscs 1o tenedony: 432-70-55 (Mocksa), 247-86-58 (CaHkr-I1etepOypr).
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Beegenue

B tousie TBepliblX OBITOBBIX U MPOMBILWIEHHBIX OTXOLOB, 3aXOPOHEHHBIX Ha
MOJIMTOHAX, MO BO3ACHCTBHEM MUKPOPIOPHI MPOUCXOAUT OMOTEPMUUYECKHI aHa-
3pOOHBIN MNPOULECC pacrnaja OpraHUYEeCKOU cocTapadgwlleil OTX00B.

KoHeYHbIM NpOAYKTOM 3TOro rpolecca spjisieTcst OMora3, OCHOBHYIO O0ObeM-
HYIO Maccy KOTOPOro COCTaBJISIIOT METAH U IMOKCUA yriaepoaa. Hapsaay ¢ Ha3BaH-
HbIMU KOMITOHEHTAaMH ©OMOra3 CoacpXMT Mnapbl BOJAbl, OKCH[ Yrjepoda, OKCHIbI
a30Ta, aMMHaK, YrjieBoAOpOAbl, CepoBOAOpOn, (hpeHON U B HE3HAUYUTENbHBIX
KOJIMYEeCTBAaX Apyrue npuMecu, odaagarolme BpeaHbIM LIS 300POBbSA 4YesIOBEKa
U OKpyXalolecH cpelibl BO3INCHCTBUEM.

KonnuecTtBeHHBI ¥ KayeCTBeHHbIH cOCTaB 6Hora3a 3aBUCUT OT MHOTUX ak-
TOPOB, B TOM YMUCJIE, OT KJIUMAaTHYECKUX U IFE€OJIOrMYECKUX YCIOBUH MECTa paclio-
JIOXKEHUA TNOJUroHa, Mop@oOJIOrH4YeCKOro U XMMHUYECKOFO COCTaBa 3aBO3UMbIX
OTXOAOB, YCNOBHI CKIaAupoOBaHHUs (fuiolanb, obbeM, rnybOrMHa 3axOpoHeHHus),
BJIAKHOCTH OTXONOB, MUX ITUIOTHOCTH M T.A., 1 NOMIEXNT YTOUHEHUIO B KAXIOM
KOHKDETHOM cjlyyae, HO He paHee [BYX JieT ¢ Hauyala 3KCIUIyaTalluu MOJUIOHa.

B HacTOsllLe! METOAMKE MCIIONb30OBAHBI JAHHBIE CTATUCTUYECKON 00paboTKHU
pe3yabraTtoB, noaydeHHbIX AKX um. K /1. Hlamdunosa n apyrumu opraHusaiim-
aMH, B TOM yucne HIIIl «9konpomM», MeToaMUu NOJEBLIX 3aMEPOB HZ MHOIMX
nonuroHax MockoBCKOM obnactu U J1abopaTOpHBIX UCCHENOBaHUM.

DTO [aeT OCHOBAaHME CUYUTATh, UYTO MNpUBEeAeHHbIE B METOOUKE BEJIWUMHBI,
YTOYHEHHbIE TPUMEHHUTENbHO K KOHKPETHBIM YCAOBHUSIM, PABOMOYHO HCIO/b-
30BaTb IPH NMpPOBeJeHUHU MHBEHTAPU3ALMH BHIOPOCOB BpeaHbIX (3arpsA3HSOLLIMX)
BellleCcTB B aTMoc(depHBI BO3ayX MU pa3paborke npoextoB HopMmatuBoB [1/1B
IUI1 MOJUTOHOB TBEPAbIX OBITOBBIX U npoMbiluieHHbIX oTX0A0B (ThO u I10),
KOHTpoJie 33 colOiogeHueM yctaHoBiaeHHbiXx HopMmatuBoB [1IB (BCB) u npu
ouleHke BblOpocoB OT noauroHoB 1TbO u 110 B npeanpoeKTHONM U NMPOCKTHOM
JOKYMEHTALIUM Ha pa3MElIeHHE HOBLIX U paclHIMpEeHHUE CYLUECTBYIOLIIUX OOBEK-
TOB Ha Bcel TeppuTopuu Poccuitickoit Penepauny M B paborax, NepeUNCACHHBIX
B JAHHOU METOOUKE.



1. Obwan xapakrepuctuka NONUroOHOB OTXOAOR

Ha Oonbureit yactu nonuroHoB Poccuiickoit Peaepali CKIAIUPYIOTCA Kak
ObITOBRIE, TAK U NMPOMBILLIEHHbIE OTXOAbI, pa3pelieHHbIe B YCTAHOBJIEHHOM
MMOpAAKe st 3aXOPOHEHUSA COBMECTHO C ObITOBBIMHU.

Mopdonoruieckii coctaB TBepabiX ObITOBbIX 0TX0A0B (TbO), cknagupyeMbix
Ha MOJIMI'OHax, MO YCpeAHEHHBLIM JaHHBbIM HccaeaoBaHUM AKX no Mockse u
MockoBckoit 001acTH {2] B npolieHTax Mo Macce CAEAYIOUIUM:

OyMara, KAPTOH .....ccccovvevvunennnnnn. . 38,0
TTHUIEBBIE OTXOHDI ...oveevveeneennennnne. 30,0
1115 01 : [0 SRR 1,5
$XS (o1 0 5] § YU 5,5
KOXA, PE3HHA .couvveniirnrinrennreneennnns 1,3
MOJIMMEPHbBbIC MaTepHANBI ............. 3,9
KOCTH eeoneeeieeeiteeneeeineensnennssnssnennns 0,7
YEPHDBIA METAIT .couvcenivnirnrennreennnnns 2,5
HBETHOM METAILT ..cevvevniennennnrnnnnnnen 0,5
CTECKITO couineeiieeeeeareeeeareenneensnsanans 4,3
KAMHHU, KEPAMHUKA .....c.vnvrrveernnnnnn. 1,4
OTCEB MEHEE 16 MM ....ccvvvenennnnen. 8,8

Mopdonornueckuit cocraB TbO pns pazninyHbIX peruoHoB PP npumepHo
OAMHAKOB U MaJIO OT/IU4aercd oT coctaa TbO, NojydeHHOro no ycpeaHeHHbIM
OAHHBIM HMCCAea0BaHUN 1Mo MOCKOBCKOMY PETrHOHY.

[TnoTHOCTH (HackinHass Macca) orxomoB cocrtasisetr 0,2—0,3 T/Ky0. M, Blax-
HocTh Konaebnerca ot 40% no 55%, conepxaHue OpraHHYecKoro BeriecTBa (B
NPOLIEHTAX Ha CYXYI0 Maccy) MoxeT gocturarb 70%.

Y10 Xe Kacaerca npoMbllieHHbIX oTxodoB (110), To ux coctaB 3aBUCHUT OT
npoduwisd NPOMBILUIEHHBIX TIPEANPUATHI TOrO WM UHOTO PErHOHA U NOMIEKUT
YTOYHEHHIO B KaXIOM KOHKPETHOM cjy4ae NpU OOCHeOBAHUU MOJIMFOHA, HO
He paHee OBYX JIeT ¢ Hayana ero 3KCIUlyaTaluH.

O6cnenosaHue noguroHa TbO u 1O pekoMeHayeTcs npoOBOAWTHL He paHee
ABYX JIET ¢ Hayala e€ro 3KCrulyaTaLMH.

Ilo oOIENPUHATON TEXHOJOIMH 3aXOPOHEHUS OTXOOOB NpeaycMaTpUBaeTC
TUTAHUPOBKA M YIUIOTHEHHWE 33aBO3UMBIX OTXOHAOB, A TAKXKE PEryasipHasd H30Jisl-
LIMSE TPYHTOM pPaboyHX Cj10€B OTXOHOB.

B HauyanbHBIK nepuoa (OKOMO roga) NpouecC PasioXEeHUs1 OTX0JI0B HOCUT
XapaKTep UX OKHMCIAECHHUS, MPOUCXOASILEro B BEPXHUX CJOSAX OTXOHOB, 3a CYET
KHCJOpOa BO34yXa, COAEpXKAIUErocs B NMYCTOTAX U NPOHHUKAKOLLENr0 U3 aTMO-
cepbl. 3aTeM MO MEPE ECTECTBEHHOINO U MEXAHUYECKOro YIUVIOTHEHUS OTXOJOB
M U30JIMPOBAHUSA UX TPYHTOM YCHJIMBAIOTCS AHA3POOHLBIE MPOLECCHl ¢ 06pa30Ba-
HUeM OHorasa, ABIA0LLErocs KOHe4YHbIM NMPOAYKTOM 6MOTEpMHYECKOro aHa3po0-
HOro pacrnana OpraHH4ecKomn COCTaBIsAOLIEH OTXON0B MO BO3AEHCTBUEM MHUKPO-
¢bnopul. bHora3 4epes Toy 0TX0A0B U U30AUPYIOLUX CJIOEB MPYHTA BbiAeAIE€TCA
B atMocdepy, 3arpa3Hsas ee. EcU ycaOBHA CKAAAMPOBAHMUS HE WU3IMEHSIOTCH,

6



MpoLECC aHA3POOHOro pazloXeHUsA CTaOUIU3IUPYETCA C MOCTOAHHBIM MO YACHb-
HOMY 06beMy BbiieeHHEM 6Uorasa npakruyeckK¥ ORHOrO ra3oBoro cocraba (npH
cTabMUABHOCTH MOP(OJIOrMYEeCKOro coctapa OTXOHOB).

Pasnuyalor nate ¢as npouecca pacrnaga opraHMYEeCKOH COCTaBIAIOLIEH TBEP-
ABIX OTXOJ0B HA IMOJUIOHAaXx:

I-a paza — as3poOHoe pazoxeHUe;

2-1 ¢paza — aHa3pobHoe paznoxeHHe Oe3 BbLIEIEHHS MeTaHa (KUcioe Opo-
XEeHHe);

3-g qf;a3a _ 3H33p06H03 pa3jloXXeHHUe C HCTIOCTOAHHBIM BBIACJACHUEM MC-
TaHa (CMelaHHoe BpoxeHue);

4-a ¢paza — aHas3poOHOe paznoxeHue ¢ nMOCTOAHHBIM BbLACICHUEM
METaHa,

J-7 ¢paza — 3aTyxaHue aHa’3pOOHbIX NpoLCCCOB.

[TepBasi U BTOpasi dasbl uMeloT MecTo B nepBbie 20—40 Heii ¢ MOMEHTa YK-
NafIKN OTXOHOB, IPOAOKUTENBHOCTD NpoTekaHHA TPETbeH dasbl — o 700 aHeil.
ZTDNTHIHROTTE WEITBPION Pashi — onpeaehntdvh “RTTHBIM N RIRHETH TR H M A
YCJIOBMSIMU M [UISl padIMUHbIX pernoHoB P® konebiierca B uHtepsane ot 10 (Ha
ore) 10 S0 ner (Ha cesepe), ecam yciaoBus cKTAIAHPOBAHUA HE HU3IMEHAIOTCA.

3a nepuvon aHas3poOHOro padnoxeHusa orxoAOB € NMOCTOAHHBIM BbUICACHHUEM
MeTaHa W MaKCHMaJIbHBIM BBIXOAOM Ouorasza (UeTBepTas haza) reHepupyercs
ok010 80% oT obLlero KoauuecTsa 6uorasa. OCTaibHbie 20% TNpUXOAATCA Ha
NepBbiE TPU U KOHEYHYIO ¢pa3bi, B riepuoabsl KoTOPbIX B 00pa30BaHUMU NMPOAYKTOB
Pa3IOXEHUSA NMPUHUMAIOT yYacTHE TOJIbKO yacThk HAaXOIALIHUXCH Ha NMOJIHIOHC OT-
XOOOB (BEpXHHE CIOM OTXOAOB U MeJieHHo padiaratMas MUKpPOOPraHN3MdaMu
4yacTbh OpraHukKHn). KonnyecTBeHHbIH U kayecTs€HHBIH COCTaB BbIOPOCOB, MPUXO-
JAUIMXCS Ha 3TH pa3bl, 3aBUCHUT OT coctaBa ¢IXOA0B, OINPCAC/IACMOTO TIPH 00-
CJIENOBaHUHU TOI0 WiM MHOIO KOHKpeTHoro no/IMroHa.

[MostoMy pacuet BbIGpocoB GHorasza ueneco®OpasHO MPOBOAUTL UIsl YCIOBHM
CTaOWIMBUPOBAHHOIO rmpollecca pasjioxeHus ¢TXOA0B TIPH MAKCHMAJIbHOM Bbi-
xofle Guora3a (uetBepras ¢a3za) c ydeTom TofO, YTO CTAOMAM3ALMA fpoLecca
Fa30BbIAENICHHUS] HACTYMAET B cpefHeM yepe3 apd T'OAd NOCHC 3aXOPOHEHHA OTXO-
noB. Ha a1y da3y npuxommntcs 80% BbiensieMOro 6uorasa. A ocraiphsie 20%
BbIOPDOCOB YYMTHIBAKOTCH KOHLIEHTpalMsiMU KOMHOHEHTOB Ouora3sa, onpenense-
MBIMHM aHaIN3aMM (TIpU aHaIM3ax oToOpaHHbIx P00 Ororasa He npeacTaBAeTCs
BO3MOXHBIM A dbepeHMpoBaTh, Kakas qactp W3 OOLUEH OMNpEAenseMoi KOH-
HEHTPALIMM TOFO WIM MHOrO KOMIOHEHTa co3AdcTCd MPH CMELIaHHOM Opoxe-
HUU, a Kakass — npH aHaspobHom pasnoxepdHH € NHOCTOAHHBIM BbUICACHHEM
METAHa).

[poLlecc MUHEPATM3ALIMH OTXOAOB NMPOMCXOAMT B TeyeHHe 1-ro roja — Ha
12 cM, 2-ro roma — Ha 21 ¢M, 3-ro roma — H3 27 CM H T.A. .

[MocTyrneHHe 6HOra3a ¢ MOBEPXHOCTH No/IMTOHA B aTMOCHEPHBIM BO3AYX
UAET PAaBHOMEPHO, 0€3 3aMeTHBIX KoieOaHuii /O KOMHYECTBEHHBIX H KA9CCTBCH-
HbIX XapaKTEPHUCTHUK.



2. PacyeTt BbibpocoB 3arpAsHAaOUIUX BeljecTs
B atMocdepHbid BO3AYX C NMONUINOHOB

Pacuyer BHIOPOCOB ra3000pa3HbIX 3arpsa3HAIOLMX BELIECTB B aTMOCQEPHDIH
BO3AYX B JaHHOW METOAWMKE NMPHUBOAMUTCSA It HOPMAJILHOIO peXuMa IKCrutyara-
M nonuroHa TbO wu I10.

Bribpoch! TBepabix U razoobpasHbiXx BpeAHbIX BELIECTB NpU paboTe aBTOTPAH-
CIIOPTHON H AOPOXHON TEXHHUKH U KOTEJILHBIX (MpU UX HAAUYKUHU), a TAKKE BBIOPO-
Cbl TBEPABIX BpeAHbIX BEUIECTB MPHU CKIAAUPOBAHUH, NMEPEMELLICHUHU U XpPAHEHUH
OTXOA0B PACCYUMUTBIBAIOTCA MPU HEOOXOAUMOCTH MO COOTBETCTBYIOLUNUM ACHCTBYIO-
MM Metoaukam [9, 10].

Bo3ropaHue OTXO0I0B Ha pa3HbIX y4yaCcTKax MOJUIOHAa pacCMaTpUBaeTCHd Kak
aBapMHHbIE BBLIOPOCHI.

Ha KOJWYeCTBEHHYIO XapaKTEPHCTUKY BRIOPOCOB 3arpsi3HSIIOLLIMX BEILECTB C
[MOJIMTOHOB OTXOAOB BAMAET OONBIIOE KOJHUYECTBO (PaKTOpPOB, Cpedd KOTOPBIX:

—

KJIWMaTHYECKHUE YCJIOBUS,
paboyas (aKTUBHAA) MIOLIAJAbL NOJMUIOHA,

CPOKM 3KCIUTyaTallihd MOJUTOHA;

KOJNHYECTBO 3aXOPOHEHHDBIX OTXONOB;

MOLIHOCTb CJIOSl CKAaAUPOBAHHbBIX OTXOA0B,

COOTHOLLIEHHUE KOJIMYECTB 3aBE3¢HHBIX OLITOBBIX U MPOMBILIIEHHBIX OTXOAO0B;
MOPQOJIOrHYECKUMA COCTAB 33aBE3€HHbIX OTXOHOB;

BJIAXKHOCTb OTXOJIOB;

codepXaHHUe OpraHUYeCKOH COCTaBIAIOLIEH B OTXOHAX;

cogepXaHue XHUponogoOHbIX, YIieBOAONOJ0OHLIX ¥ OENKOBBIX BEILUECTB B
OpraHukKke OTXOMOB;

TEXHOJIOrUs 3aXOpOHEHUS OTXOIO0B,

YaenpHbIA BBIXOA OMOrasa 3a 1epuold €ro akTUBHOM CTaOMJIM3UPOBAHHOM
reHepalyy NMpu METAHOBOM OpPOXEHHUM onpeaessieTcss No YpaBHEHMIO:

O=10"R(0,92)K + 0,62V + 0,345, (1)

rae. ) — yaenpHbId BbiXOoA OMoraza 3a mepuol €ro aKTHBHOM reHepaumu,

KI/KF OTXOJIOB;
R — copepxaHue OpraHU4YeCcKoi cocTaBaslowieid B oTxonax, %;
K — copepxaHue XUpornogoObHbIX BeleCTB B OpraHuke OTXOHOB, %;
Y — copepxanue yrieBoaonogoOHbIX BELIECTB B OPraHUuKe OTX0A0B, %:;

b — cojepxaHue OeNKOBBIX BeLUECTB B OpraHUKE OTX0A0B, %.
R, X Y u b — onpenensorcst aHaiM3aMH OTOMpaeMbIX npod OTXOHOB.

AKHUpBI ¥ 6K oNpeliessIiOTCA MO CTAaHAAPTHBIM METOJUKAM aHAJIUTUYECKOTo
aHanmym3a (KUpbl — 3KCTparHpoBaHHEM, OENKH — C NPUMEHEHHEM TMAPOSN3A).
Meroauka onpeneneHusa yrneBoioB onucaHa B Tpydax AKX um. K. ITamdu-
jgoBa «Meronuka UCC/ieAOBAHUA CBOWCTB TBEPABIX OTOpOCOB» [2].

YpasHeHHe (1) cocTaBiieHO MPUMEHUTENbHO K aOCOJIIOTHO CYyXOMY BELUECTBY
OTXOOB.
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B peanbHbIX yCJIOBUAX OTXOABI COAEPXAT OnpejiesieHHOe KOJUYECTBO BJlary,
KOTOpas cama 1o cebde 6uorad He reHepupyeT. CienoBaresibHO, BbIXOn Ouora-
33, OTHECEHHbIM K eAMHHULE Beca peasibHbIX BJIaXHBIX OTXOAOB, OyldeT MEHBbLIE,
YeM OTHECEHHBIN K TOM Xe eIUHHLE abCONIOTHO Cyxux oTXonoB B 102 (100—W)
pa3, TaK Kak B BECOBOM €IUHHLIE BAAXKHBIX OTXOA4OB aOCOJIOTHO CYXHMX OTXOIOB,
reHepupyiolux 6uoras, oyner Bcero 10 (100—W) oT 31Ol €JMHMLBL.

3necy W — (akTHyeckass BAAXHOCTb OTX0I0B B %, onpenesieHHasa aHaIM3a-
MU NpoOd OTXOOOB.

C yuyeToM BbILLIECKA3aHHOI'O YpaBHEHUE Bbixoaa 6uorasa npu MeTaHOBOM Opo-
XE€HHUH peanbHBIX BJIAXHBIX OTXOJ0B ITPUHUMAECT BU:

O, =10"°R (100 - )(0,92)K + 0,62V +0,345), (2)

rae COMHOXutenb 104 (100—W) yuuTbiBaeT, KakoBa A0S aOCOMIOTHO CyXMX
OTXO[0B, JUISI KOTOPBLIX COCTABIEHO ypaBHEHHe (1), B 00lUEM KOJHYECTBE pe-
aJIbHBIX BJAaXHBIX OTXOJOB.

KonuuecTBeHHbIH BbIXOA OMOrasa 3a roj, OTHECEHHbIA K OOHOK TOHHE OT-
XOHOB, OflpeaenaseTca no QopMyie:

P, = Ow .10° ke/m omxodoe & 200, (3)

tcﬁp.

rae: fg4 — NEPHUOL TMOJHOrO COpPaXXMBaHUSA OPraHUYECKON 4YacTH OTXOHAOB,
B rofax, orpefejaeMplit No npHOIUXKEHHOH 3MIIUPHYECKOH

dbopMmyie:

10248
trﬁp. = T

0,301966
ment. (tcp.mfn'r_ ) (4)

TN€: I, menn, — CPEOHSISI U3 CpEeHEMECSAYHBIX TEMIMeEeparypa BO3Ayxa B paHo-
HE TOJUroHa TBEPAbIX OBITOBBLIX W NMPOMBILUIEHHBIX OTXOJ0B
(ITbO wu I10) 3a rernbiit nepuon rona (#, .. > 0), B °C;
1., — TIPOOOJIXMUTEJBHOCTh TEIUIOFO NeEpHoia roaa B paioHe IOJIU-
roHa TbO u I10O, B gHax;
10248 v 0,301966 — ynenpHbie KO3)DULIUMEHTHI, YYUTHIBAIOLLIHE
OMOTEPMHYECKOE Pa3/iOXEeHUEe OpPraHUKHM.

Opranmnyeckre BelLECTBa, coiepXalluuecsd B OTXoAax, 00J1a1aloT palinyHoi
HHTEHCUBHOCTBIO pa3fioxXeHUsi. Tak, pe3uHa, KoXa, NMOJUMepHbie MaTepHalbl
M T.M. pa3yaraloTcsi MUKpOOpraHU3MaMMu OuYeHb MeJUIEHHO, B TO BpeMsl Kak
OpraHUYecKHue COCTaBJIfAIOILUE OTXOI0B, coaepXalliie OeJKOBbIE BeleCTBa, KPax-
MaJsl, pa3jaralorcss odeHb ObIicTpo. TakuM 0oOpa3zoM, MOXHO CYMTATb, UTO Opra-
HUYecKass COCTaBJSAIOLIAA OTXOLOB COCTOMT W3 «ITaCCUBHOro» (He reHepHpylo-
ILIEr0 MJHU OYeHb MEINEHHO TFeHEPUPYIOLIEro) OpraHUYEeCcKOoro BellecTBa M
«aKTUBHOTO» (reHepHUpYIOLLEro) opraHuyeckoro BeulecTBa. CneaoBaTeybHO, OT
Mopdonornyeckoro cocraBa OTxXxoa0B 3aBUCHUT WHTEHCUBHOCTh 00pa3oBaHUSA H
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BhIZIENIEHUS ©Hora3a U B 3aBUCHMOCTH OT HEro U OT KJIIMMaTUYECKHX YCIOBUIA
KoJiebJiercs NMPOaOIKHUTEAbHOCTL NMepUoaa CTabWIN3UPOBAHHOTO AKTUBHOIO Bbi-
xoja 6uorasa.

[InoTHOCTE HHOrasa onpeaeasicTcs no 3aKoHy aAAUMTUBHOCTH KaK CyMMapHas
BeJIMYUHA MPOU3BCAeHUN OOBEMHBIX KOHLEHTpAaLUKWH ero KOMIMOHEHTOB Ha WX

NMNAOTHOCTH.

E}Coﬁj'p*

D, = , K2/Ky0. M, (5)
- 100
rae: C,; — colepXaHHe i-ro KOMNOHeHTa B OHorase, o6beMHble %;
P, — MJIOTHOCTDb i-r0 KOMIMOHEHTa OHorasa, Kr/Kyo. M;
n — KOJIMYECTBO KOMITOHEHTOB B OHOrase.

ITpumevanue: CpenHsis TUIOTHOCTb OMoOrasza cocrapisier o6bluHO 0,95-0,98
NMAOTHOCTH BO3[yxa, T.€. NMPU IMJIOTHOCTU po3ayxa 11,2928 kr/kKyb. M cpenuss
IJIOTHOCTL Ouorasa dyner:

1,2928 - 0,965=1,24755 ke/kyb. m

C Apyroil CTOpOHbI, CBSI3b TUIOTHOCTEH KOMITOHEHTOB, UX KOHLIEHTPALHit B
buorasze U oOLEMHOIrO NMPOLEHTHONO COJAEPKAHUS OnpedensioTcss GopMynoii:

Coﬁ.i =10—4%’ 70, (6)

rac: (; — KOHUEHTpauusi i-ro KOMOOHeHTa B Ouorase, mMr/Kyd. M.

MopMyna s olpeacaeHust TNIOTHOCTH GHOra3a BHIBOAUTCH COBMECTHBLIM pe-
leHueM ypaBHeHHH (5) U (6):

;. =103 C,, ka/ky6. u (7)
=]

B HuxenpuseldeHHONW Tabauue yKa3aHbl INJIOTHOCTH HauboJiee BEPOSITHBIX
KOMIIOHEHTOB OHoOrasza:

Tabauya 1

Haumenosanue llhomuocme
gelyecmaea _Ke/Kyb. M

Meraun

Yrnepoaa AMoKcua
Toayon

AMMUAK

Kcunon

Yrnepoaa okcua

10



NoNe Haumenosanue [Liomuocme I
nn. gelecman Ke/KyD. M

] A30Ta IHOKCHA 1,490
8 Dopmanbaerui 0,815
9 AHTUAPHI CEPHUCTBIN 2,930
10 STUNOEH30I 0,867
11 beH30i1 0,869
12 CepoBoaopoil 1,540
13 DeHon 1,071

CocrtaB OMoraza ¥ KOHLUEHTpPAaUMHX KOMIMOHEHTOB B HEM ONpeaeisioTcs
(depe3 2 roaa Mocihe Hayana 3KCIUIyaTauuU) aHaliu3aMu Mnpob 6uoraza, oTo-
OpaHHbIX B psifieé TOYeK Mo TUioliaay noauroHa Ha rayouHe 1.0—1,5 mMetpa (Ko-
JIMYECTBO M pacriosiokeHHUe Touek o1éopa 3aBUCHT OT aKTHUBHOM IUiollaay NnoJju-
roHa ¥ YMCAa PasHOPOAHLIX YYaCcTKOB) MyTEM oOTcOCa OMoOraza v AajbHEHRLIUX
ero XMMHYECKUX aHaJIU30B MO CYLIECTBYIOLUUM YTBEPXKIECHHBLIM METOAHKAM.

/11 NOAUINOHOB CKAaAWPOBAHHUA OCAAKOB CTOYHLIX BOA W aKTUBHOIO HJa B
ciaydyae obHapyxkeHusi B BbIOpocax OuMorasza cmecd MpPUPOIAHBIX MEpPKalTaHOB,
HOPMUPYEMOHN N0 3TWIMEPKANTaHy, NOCNEeIHUN TaKXe BKIIIOYAETCA B MEPEyYEHbL
UHIpeAHEHTOB OUorasza U rpobsl OMOrasa aHANU3UPYIOTCA Ha KOHLEHTPALMIO B
HEM 3TWIMEPKANTAaHa.

Mcnonb3yss nonyueHHble aHAIM3AMH KOHLIEHTpALIUM KOMIIOHEHTOB B Ouora-
3¢ U PACCYMTAHHYIO €ro IUIOTHOCTb, ONMpeleisaeTcss BECOBOE NMPOLIEHTHOE COaep-
XaHWE 3THX KOMIIOHEHTOB B OHorase:

C — 0_4——‘”"1 % (8)

PasMepHocTU B 310it hpopMyne:

C, — KOHLIEHTpalli¥ KOMIMOHEHTOB B Ouorase — [Mr/Ky6. M];
P;, — moTHocThL ODHoraza — [Kr/kyb. M].

[To paccyuTaHHBIM KOJUYECTBEHHOMY BbIXoAy GHOrasa 3a roi, OTHECEHHOMY
K OoOHOW ToHHe oTx0n0B (opMyna 3) U BECOBBLIM MNMPOLIEHTHLIM COAEPXAHUAM
KOMIIOHEHTOB B Ouora3e (dopMyna 8) onpelensrorca YAEAbHbIE MacChl KOMITO-
HEHTOB, BbiOpachiBaeMble B I'OH, 10 (POpPMYJE:

Co.. P,

eec |

P, =—=, Ke/m omxodoe 6 200 (9)
a 100

[Ipy MCnosb30BaHWHM PaAcYETHOTO METOHAa WHBEHTApM3alMu BBIOPOCOB JIEH-
CTBYIOLLIEFO MOJIMFTOHA U NPU MPOEKTUPOBAHMH HOBOTO WIH PaCUIMPEHHUH Cyllle-
cTByoLIero noauroda ThO Moxer NpUHUMATLCA CACAYIOLUMNA CpEAHECTATHCTH-
yeCKMH cocTaB OHora3a, peKOMeHOyeMbIH MPH MPOEKTHPOBAHMM:

11



Tabauua 2

Komnoneum Coo ., %
MeTtaH 52,915
Tonyon 0,723
AMMHAK 0,533
Kcunon (0,443
Yrjiepoaa okcua 0,252
A30Ta IUOKCUA 0,111
dopmanbaerun 0,096
STUROEH30I1 0,095
AHTUAPHI CEPHUCTBIN 0,070
CepoBonopon 0,026

Jlnst pacyeTa BETUYHUH BbIOPOCOB MOACUUTHIBAECTCH KOJMYECTBO AKTHBHBIX OT-
XOnpp Y3 DILILNO FeRepUPYIOMIMY BMOra3, ¢ VYHETOM TOFO, YTO REPHOR CTabMii-
3UpPOBAHHOIO AKTUBHOTIO BbiXxona Ouorasa B CpeJIHEM COCTABJIAET ABAALATh JIET U
YyTO (l)aaa aH&BpOﬁHOl‘O CTaDUNBLHOTIO Pa310xeHUA oprannqecxoﬁ COCTABISIOLLIEeH

OTXO4O0B HACTYNACT CityCid B CPEAHEM 1ABAa rona rnocihe 3aXOpOHEHUS OTXONOB,
T.€. OTXO/bl, 3aBE3€HHbIE B NOCAECAHME NBA rofa, HE BXOAAT B YMUCJIO AKTUBHBIX.
[Ipu noacuere BO3MOXHBI [iBa BAPUAHT].

[TepBblii — TOJIUTOH (PYHKUMOHUPYET MeHee ABAALIATH JIET, T.€. MEHEE MEPU-
Old MOJIHOTO COpaXuBaHUA (I.4,). B 3TOM ciyyae y4MTBLIBAIOTCA BCE OTXO/bI,
3aBE3eHHBIE C Hayana pabOTHI MOAMIOHA, 33 HCKIIOUEHMEM OTXOMOB, 33BE3CH-
HbIX B MocejHue aBa roga. Bropoit — Noguron GyHKUMOHUpyeT Gosiee ABajl-
Latu JieT, T.€. bosiee nepvoaa MojHOro COpaxxuBaHU4 (f{,ﬁp), B 3TOoM cayuae
MMOACYMTBIBAIOTCSA OTXOAbI, 3aBE3€HHBIC 33 mocjeqHUe ABAAUATH JIET (WM (f.4,)
0e3 yueTa OTXONOB, 3aBE3€HHBIX B MNOCACIHKe gBa roaa.

MaxcuMalibHble pa3oBble BBIOPOCHI i-I'o KOMMIOHEHTa 6Uora3a ¢ MOJUroHa
onpeaensiorcs no (popMyne:

P D
M. __Pu2 10? = Po2D 2/c, (10)
v T -24-3600 86,4-T
IAC. Ml = O’Ol CHEC l -Mcm (10(1)
rae: ) D — KOJMYECTBO aKTUBHBIX CTAaBUIBHO TeHEPUPYIOLWIMX GHOra3
OTXOJIOB, T;
Tens  — TPOJOJIKUTEABHOCTb TENJIOro Mepuona roga B paiioHe MoJIM-
roHa TbO u HO, B IHHX;
Ceec . — onpenensiercd no ¢popMyne § uau no tabamuue 2.
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buora3 obpa3yeTca HEpaBHOMEPHO B 33aBUCHMOCTU OT BpeMeHU ropga. [Ipu
OoTpUUATENbHbIX TeMMEpatypax mnpouecc «Mes3odpunsHoro copaxuBaHus» (00
55°C) opranuyeckoii yactu TbO u 1O npekpaulaercsa, npoUCXOAUT T. H. «3a-
KOHCEPBUPOBaHHE» 10 HACTYIUIEHUA OoJjiee Teru1oro nepuoaa roga (4, . > 0°C).

[IpuBenerHHasa ¢opmyna (10) cnpaBegnvba A cayyas o0caeaoBaHHUA MOJHU-
roHa U orbopa npob 6uorasa B Tervioe BpeMs roaa (1, .. > 8°C). Ilpu obcneno-
BaHWH B bosiee xononaHoe BpeMs rona (0 < 1, < 8°C), 4yTo HeuenecoobpasHo
XOT Obl U3-3a OOMNOJMHHUTEABHBIX MOTPEIIHOCTEH U3IMEPEHU, B opMyne Cledy-
€T NMPUMEHATHL MOBLIIAIIUAN KOIDDUUHEHT HEepaBHOMEPHOCTU obpa3oBaHuUd
buoraza 1,3.

C yyeToM Ko3pPHuUHeHTa HepaBHOMEPHOCTH BajlOBbie BLIOPOCHI 1-I0 3arpss-
HSOILETO BEILECTBA C MOJIMIOHA ONpEAeasioTcs no hopmyJie:

G, =M,,|2202 283000, 8305 2 30WN o5 mreos (1)
12 1213
G,=001-C,.,- -G, (lla)

ITpumenanue: a v ¢ B dopmyne (11) cooTBEeTCTBEHHO NMEPHOABI TEIUIONO U
XOJIOAHOIO BPEMEHH rofia B Mecauax (amnpu ¢, ... > 8°C;énpu0<¢,,. < 8 C).

Jilutepartypa

1. Pasnouwuk B.B. «CoopHuK HayuHbiX TpynoB AKX um. K./. Ilamdunona»r,
M., Otnen HTHU AKX, 1988 .

2. «Metoamka uccienoBaHUsi CBONMCTB TBeEpabIX oTOpocoB», M., Ctpoitu3nar,
1970 r.

3. «CaHutapHas o4yucTka W ybopKa HaceneHHbIx MecT. CnpaBoYHUK», M.,
Crpoitmzaar, 1989 .

4. «TexHonoruvyeckuii pernamMeHT rnoaydyeHuss 6uorasza ¢ noauroHos TbO»,
M., AKX, 1990 r.

5. «Metoabt 00e3BpeXHBAHUS CBAJIOYHBIX I'PYHTOB, dulbTpaTa, OHMOrasa»,
M., Uacrutyr 3koHOMUKHY KKX, 1993 .

6. Ortuer no teMe: «Pa3paboTka ONTUMAaNbHBIX PeXHMOB 3KCIjIyaTalMU 3ana-
coB Ouorasza noauroHa «KyuuHo», M., koonepatus «leonoauc», 1991 r.

7. «Metoauyeckue yKa3zaHMsl Mo pa3paboTke IpOEKTOB HOpPMaTUBOB 0Opa3o-

BAHUA OTXOOOB U NUMUTOB HA HUX pa3MelleHUe», YTBEPXICHHbLIEe NpHKa-

3oM MITP P® or 11.07.2002 r. Ne 115.

CHull 23-01-99. CrpoutenbHas xiumMmaronorua. M., 2000r.

9. IepedyeHb HOKYMEHTOB MO pacyeTy BbiAedeHuU (BbIOPOCOB) 3arpA3HsIO-

IUUX BellecTB B atMocdepHbIid Bo3ayx, AeicrByroiunx B 2001—2002 rogax.
CII6., 2001 r.

10. ITucemo HHUH Atmocdepa Ne 20/33-07 ot 20.01.2003 r. «O npomieHuH
neiicteusa «llepeuHa» O yTBepxXKIAeHUS HOBOTO».

o0
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IIpuaoxncenue

NMPUMEPbI PACHETOB

PacyeTr makcumanbHbix pa3oBbiX U BaNOBbIX BbLIGPOCOB 3arpA3HRIOUWINX
BELeCTB TOJIMFOHOM TBepAbIX ObITOBbIX U NPOMBIWAEGHHBLIX OTXOAOB

HPHUMEP I
Hexodnvte danHbie:

. Pesynbratnl aHanu3oB 1npod orxonos, oTOOpPaHHBIX HA MOJMFOHE!
— CoIepXaHue OpraHuyeckoif cocrapnsgiouleil B orxonax — R=55%;
— COHIEpXaHHe XHAPOonoJoOHBIX BelllecTB B OpraHuke oTxoaoB — XK=2%;
—  COLEPXaHHUE YIIEBOAOMONOOHBIX BELLIECTB B OpraHukKe oTxonos — Y=83%:;
— cofiepxaHue OeJKOBLIX BelleCTB B opraHuke orxogoB — b=135%;
— CPEeOHsA BIaXHOCTb OTX0M0B — W=47%.

2. Peaynabrathi anannlos npod Gmorana;

Komnornenm C,, Me/kyb. m
MeTtau 660908
Yrnepona guokcun 558958
Tonyon 9029
AMMMUAK 6659
Kcwion 5530
Yrnepoaa okcun 3148
A30Ta JUOKCHJ 1392
Qopmanbaerua 1204
STUNOEH30J 1191
AHTUIPHA CEPHUCTHIM 878
CepoBonopon 326

3. Tlonuron dbyukumoHupyer ¢ 1980 rona.
4. ExXerogHo Ha nojJMroH B paitoHe Mocksbl 3aBo3utca 208 200 TOHH OTX0J0B.

Pacyem:

1. ITo ¢popmyne (2) onpenensieM yaenbHblit BbIXOA Ouora3a (B Kr OT OJHOTO Kr
OTXOAOB) 3a NEPHOA aKTUBHOIO €ro BhLIACJICHUS:

0., =107°-55-(100-47)-(0,92-2+0,62-83+0,34-15)=0,170236 xz/kz omx.
1 4
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[lepuon akTuBHOro BhiaeAeHUsi 6uoraza Mg MOCKBBI (£, pen, = 11,67°C;
Tmena = 244 nHs) coctaBuT no ¢opmMmyie 4:

1 =____%___=20 nem

i 244 (11,67 )31

2. Tlo dopmyne (3) onpenensieM KonuyecTBeHHbI BbiXoA OGHorasa 3a rofi, or-
HECEHHBN K ONHOII TOHHE 3aXOPOHEHHBIX OTXOJOB:

_0,170236
20
3. Ilo dopmyne (7) onpenensieM ruIOTHOCTL OMoOrasa:

P, 10° =8,5118 x2/m omxodoe & 200

Komnonenm C, M2/Ky6. M

MerTaH 660908

Yrnepoaa IHOKCHI 558958
Tonayon 9029
AMMUAaK 6659
Kcunon 5530
Yraepona okcui 3148
A30Ta JHOKCHI 1392
Dopmannaerua 1204
STUnbeH30M 1191
AHTUAPHA CEPHUCTLIN 878
CepoBoropos 326

Hmoeo: 1249223

p. . =107"-1249223 = 1,249 ke/ky6. m

4. Tlo dopmyne (8) onpenenseM BeCOBOE NMPOLEHTHOE COEPXAaHUE KOMIIOHEH-
TOB B OMorase (QUOKCHA yrjiepofa Kak HEeHOPMHUPYEMOE BELIIECTBO U3 JaJib-
HEHILEro pacCMOTPEHUA UCKIIIOYAETCA):

Komnonenm

MeTtaH
Tonyon
AMMHAK
Kcunon
Yrnepoaa OKCHA
A30Ta IHOKCH]
(PopMmanpaerui
DTUNOEH3OA
AHTHIAPHUA CEPHUCTHIH
CepoBoaopok
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5. ITo ¢opmyne (9) onpenensieM yneabHbie MacChl KOMIIOHEHTOB O1orasa, BhiOpa-
ChiBaeMble 3a IO

L B e

Komnonernm Py, ke/m omxodoé & 200
MertaH 4 504019
Tonyon 0,061540
AMMHAK 0,045368
Kcunon 0,037707
Yrnepona oKcun, 0,021450
A30Ta IHOKCH]L 0,009448
(PopMaANbACTHA 0,008171
STWIOEH30M 0,008086
AHTHIPHIL CEPHHUCTBI 0,005958
CepoBosopon 0,002213

6. AKTHUBHO BbipabaThiBAIOT OMOra3 OTXOAbl, 3aBE3€HHbIE HA MOJUIOH 3a NEPUOJ C
Havyasa ero pabotel (1980 r.) 10 MmoMenTa pacuera (koHeu 1995 r.) MuHyc noc-
neJHWe ABa roja, 1.e. 3a 14 ner:

208200 - 14 = 2914800 TOHH

[To dopmynam (9) u (10) paccuuThiBaeM MAKCUMANbHbIE Pa3OBHIE U BajiO-
Bbl¢ BBHIOPOCHI 3arpsA3HSIOLIUX BELLIECTB:
CyMMapHbiA MakKCUMaNbHbBIA Pa3oBhiil BLIOPOC OMOralda NojanuroHa COCTABUT

(popmyna 10):
_ 8,5118 - 2914800

M. =1176 ,865 2
36 ,4 - 244
B toM uucie (6e3 CO,) — (dbopmyna 10 a):
Iggmné;eng B MTe/c

MeTtaH 622,73805
Tonyon 8,50873
AMMHAK 6,27269
Kewnon 5,21351
Yraepona okcun 2,96570
A30Ta ZUOKCUI 1,30632
Popmanbaerui 1,12979
STHI0EH30J1 1,11802
AHTHUAPUI CEPHUCTHIH 0,82381
CepoBoaopona 0,30598
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Banosble BoIOpocH Ouorasa,r/ron (no dbopmyne 11):

G. . =11763865-
i 12

(a = 5 Mec.; 6 = 3 MecC.)

5-365-24-3600+3~365-24—3600

} 107° =22601.23737 m/200
12-13

B toM uyHucne (6e3 CO,) — (dbopmyna 11 a):

Komnorenm

MeraH
Tonyon
AMMHAK
Kcunon

BTUN0EH30

Ceposoaopos

Yraepoaa OKCUx
A30Ta IHOKCHUJ
MOopmanbaerus

AHTUAPUL CEPHUCTHIA

11959,44598
163,40696
120,46461
100,12349

56,95512
25,08738
21,69719
21,47118
15,82087
5,87632
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ITPHUMEP 2

Hexodnsvie dannvie:

. PesynsTarsl aHajnM30B Npod OTXOAO0B, OTOOpAHHBLIX HA MOJUTOHE:
— cofepxXxaHue opraHHdyeckoi cocrtapasiolleil B otxonax — R=55%;
— CofepXaHue XUPOMOAOOHbIX BEHIECTB B OpraHMke orxoaoB — XK=2%:;
— CcofiepXaHHe yrineBoaonoaoOHbIX BellleCTB B OpraHUKe oTxon0B — Y=83%:;
— cojepxaHue OeSIKOBbIX BEWECTB B OpraHuke orxoaos — b=15%;
— CpelHss BJIaXHOCTh 0TX0A0B — W=47%.

2. IMoauroH ¢dyHkunoHupyer 6osiee 30 ner.
3. ExeroaHo Ha noauroH B paitoHe CouM 3aBo3urcsa 20000 TOHH OTXOHOB.

Pacuyem:

1. Tlo ¢opmyne (2) onpeaensieM yneiabHbIA BbIXOA OHOrasa (B Kr OT OZHOTO KI
OTXOAOB) 3a NEpPUOA aKTUBHOIO €ro BbIACHCHMUS:

0, =107.55-(100-47)-(0,92-2+0,62-83+0,34-15)=0,170236 xz/kz omx.

[lepuon akTuBHOro BbLAEAeHHS Ouorasa mig Couu (£, .., = 14,11°C; T, =
365 nHeit) coctaBut no ¢opmyne 4:

10248

e e e~ 13 aem
c6p 365 (14,11 )0,301966

[

2. I[To dopmyne (3) onpenengeM KoJMUYeCTBEHHbIH Bbixol OHorasa 3a rofl, oOr-
HeCeHHbIM K OQHON TOHHE 3aXOpPOHEHHBIX OTXOMOB:

p = 0,170236
i3

3. IIpuHuMaeM BeCOBOE MPOUEHTHOE CoepXaHUE KOMIIOHEHTOB B OHorase aHa-
NOTUYHBIM 11. 4 [lpumepa | (IMoOKCHA yrjlepojla KaK HEHOPDMUPYEMOe Bellle-
CTBO U3 JaJIbHEHILEro pacCMOTPEHUA HMCKIII0YaeTCs):

MeraH

Tonyon

AMMHAK

Kcuion

Yrnepona okcua
A30Ta JUOKCU/L
QopManblierua
DOTUNOEH3ON
AHMUAPUIA CEPHUCTBIR
CepoBoaopon

-10° =13,09508 «z/m omxodoe & 200
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4. Tlo dopmyne (9) onpeaendeM YAECAbHblE MacChi KOMIIOHEHTOB Ouorasa, BbiOpa-

CbIBACMbLIC€ 34 T'O/l.

pl—

Komnonenm P,, ka/m omxodos € eod
MeTaH 6,929260
Tonyon 0,094677
AMMMUAK 0,069797
Kcmwion 0,058011
Yraepona OKCUR 0,033000
A30Ta IHOKCUI 0,014536
(PopManbaerui 0,012571
STHNOEH30 0,012440
AHTHAPHI CEPHUCTDIMA 0,009167
CepoBogopon 0,003405

5. AKTHBHO BbIpabaThiBaloT OMOra3 OTxo/bl, 3aBe3¢HHbBIC HA TMTOJUIOH 33 NMOCAEAHHE
13 ner (¢5,) MUHYC nocnenHue Asa roaa, t.e. 3a 1l ner:

20000 - 11 = 220000 ToHH

[To ¢opmynam (9) u (10) paccuuThiBaeM MaKCHUMaJLHBIE pa30Bble W BaOBLIE

BLIOPOCHI 3arpsA3HAIOILINUX BEUIECTB:

CyMMapHbIi MaKCUMAaJILHBIH pa30BbI BLIOpOC OHoOrasza MoJUroHa COCTABUT

(bopmyna 10):

- 13.09508 - 220000

- 86,4 -365

=91,35328 ¢/c

B toM yucne (6e3 CO,) — (dopmyna 10 a):

Komnonenm

MertaH
Tonyon
AMMHAK
Kcunon
Yrnepona oKcua
A30Ta JHOKCUI
QPopMmanpaerui
OTUNBEH30M
AHTHAPUA CEPHUCTBHIA
Ceporonopon

M e/

48,33959
0,66048
0,48691
0,40470
0,23021
0,10140
0,08770
0,08679
0,06395
0,02375
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Banoswie BbIOpocH OMorasa, 1/roa (no gopmye 11)

G.. =91,33285-

o

(a = 10 Mec.;

(10-365-24-3600 X 2.365-24-3600

12
6 = 2 MecC.)

107° = 2770,11243 m/200
12-1,3

B tom uncne (6e3 CO,) — (dpopmyna 11a):

20

Komnonenm

e

MetaH

Tonyon

AMMHaK

Kcuion

Yrnepona oxcun
A30Ta IHOKCHA
Mopmanbaeru
DTUibeH3on
AHIruapua CepHUCTHIH
Ceposounopo

m/e

1465,80499
20,02791
14,76470
12,27160

6,98068
3,07482
2,6593]
2,63161
1,93908
0,72023




