basa faHHbIX
«JKO/OrMs N COBPEMEHHOCTb>»

AnbTepHaTBa MyCOPOCXKUTraHUIO

Kak n3BecTHo, MycopocxKuraTenbHble
3aBofpbl nocTaBNsAoT B aTmocdepy
ype3BblYaliHO  TOKCUYHbIE  COEAVHEHUS -
OVOKCUHbI.  DYHKUMOHMpPOBaHWE  OOBHEKTOB
TaKoro poja HaHOCWUT HenonpasBuMbIi Bpep,
3[40pOBbLID  HaceneHumss 1 cnocobeTyeT
HEN36eXXHOoM aerpagauunm OKpY>XatoLLen
cpeapbl. Mexay TeM TEXHO/0TUN,
anbTepHaTVBHbIE MYCOPOCXKMTaHuIo,
cyuwlectBytoT. OHM 060CHOBaHHbI W 6onee
BbIFOAHbI KaK C 3KOHOMWYECKOW, Tak u C
9KOIOTMYECKON TOYEK 3pPEeHWUst U MOryT CcTaTb
OCHOBOW MpPOEKTOB U  MpeasioXeHud  no
COBEPLUEHCTBOBAHMNIO W Pas3BUTUD CUCTEMbI
obpalleHma ¢ TBepabIMA  KOMMYHaslbHbIMA
otxogamu (TKO).

MpaBnTENLCTBOM CaHkT-lNeTepbypra
MPVHATO pPEeLUeHMe O CTPOUTENBLCTBE YETbIPEX
MycopocxuratesnbHbix  3aBogos  (MC3) B
JNleHuHrpaackon o6nacT Ha He3HauUTEeNIbHOM
yaaneHun ot ropoga. [laHHoe 06CToATEeIbCTBO
B YC/NIOBMSX COBPEMEHHOW 3KOMOrM4ecKoli
o6cTaHoBKM B CaHKT-lMeTepbypre Bbi3biBaET
060CHOBaHHOE 6EeCrnOKONCTBO Y rOPOXaH.

B HacTosiee Bpems 3Kosormyeckas
cuTyaums B OOMbLUMHCTBE pailoHOB ropoga
XapakrepuayeTcs Kak OTHOCUTE/TIbHO
HebnaronpuaTHas D). CocTosHune
aTMoC)epHOro Bo3ayxa B ropoACKUX panoHax,
Hanbonee NPUGMIMKEHHbIX K MecTam
nokanmsaumm MC3, n 6e3 TOro no psay
nokasaresneli He oTBeYaeT npeabsBASAEMbIM K
HAM  TpeboBaHusiM. CocTosiHME  340POBbS
Hacenenuss CaHkT-lMeTepbypra, a 0COBEHHO
[ETCKOr0 HaceneHusi, HeyaoBEeTBOPUTESbHO.
PacTteT KO/MYECTBO BPOXAEHHbLIX aHOMasINIA.
OTmeyeHa ycToumBasi TeHAEeHUMst pocTa
3ab6051eBaeMoCcT B ropoge no O0/bLUNHCTBY
60/1€e3Hei: KpoBu n CUCTEMbI
KpoBOOOpaLleHus, HOBOOOpPAa30BaHWsAM,
60NE3HSIM OpraHoB AblXaHWs, MNULEBapeHMs,
60/1€3HAM HEepPBHOW, 3HOOKPUHHOW CUCTEMbI U
Aap.

[aHHoe 06CcToATEeNIbCTBO 00YC/I0B/EHO,
npexge BCEro Tem, 4YTO Ha 340pOBbe
HaceneHnsi ropofa OkasbIBaeTCs KOMM/IEKCHOE
BO3JECTBME  3arpsA3HAWMX BewecTs OT
pasINyHbIX NCTOYHUKOB (BbIGpOCHI
aBTOTpaHCMNopTa, MPOMbILLUIEHHbIX
npeanpusaTiii, OOBEKTOB TEMNI03HEPreTUKN,
PyHKUMOHMPOBaHNE 3aBoga MO CXKUraHWU

NMOBOr0 0OcCajka, B/MSIHWE TpPaHCrpaHNYHbIX
NepeHocoB BpeAHbIX BELecTB). YuuTbiBas
BbICOKYO KYMYNSATUBHYHO CNoCco6HOCTb
Hanbosiee oOnacHbIX 3arpsisHeHuii, a Takxe

3phektbl  cBepxmManbiX 003,  OTKPbITble
BUOXMMNYECKO HayKoWn CpaBHUTENbHO
HelaBHO, YyKasaHHasa TeHAeHUuuMs  pocTa

3a60n1eBaeMoOCTM B K/accax 3KOJI0rMYecku
AeTepMUHUPOBaHHbLIX 3a60/1eBaHNI Bbi3blBaeT
CepbEe3HYH0 TPEBOrY.

NnaBHbIN WUCTOYHWK  3HAYUTEsIbHOrO
yBe/NIMYEHUss  3arpsi3HeHuss  atMocdpepHoro
BO3[yXa Ha HacCTOALWMA MOMEHT — POCT napka
aBTOTpaHcnopTa. Bbi6pocChl oT MC3
coM3MepumMbl MO0 06beMy C Bblopocamn OT
aBTOTpaHcnopTa, HO 3HauYNTENbHO
pa3Hoobpa3Hee 1X No cocTaBy M OnacHee.

BeegeHne B pgeiicteBne MC3  nomumo
yBe/NIMYeHUss  [OMM  O6OWero  3arpssHeHus
npuBedetT K CYyLEeCTBEHHOMY YBeJIMYEHUIO

KosimyectBa  MPOU3BOAUMBIX  AVOKCUHOB,
HeraTuBHble nocneacTems oT
pacnpocTpaHeHus KOTOpPbIX noapo6Ho

onucaHbl W K3y4yeHbl. [OABITOXMB AaHHblE
pasnnYHbIX  UCTOYHMKOB, cnegyetr  0cobo
BblAE/INTb CneayroLme:

* ypesBblyaliHas CTOMKOCTb AMOKCUHOB B
oKpyXaroLie cpene (cnocobHOCTb
COXpaHATbCSA B TeueHune BecbMa
NPOAO/HKUTE/IbHOTO BPEMEHN);

* X BbICOKAst TOKCUYHOCTb (MUHUMaJTbHOA
6e3onacHon 403bl JUOKCUHOB HET);

* HECOBEPLUEHCTBO METOA0B AMArHOCTUKM
[AVOKCUHOB;

e OTCyTCTBME
HanpaBNEHHbIX  Ha

METOAO0B  Tepanuu,
npefoTBpalleHe U

CHWXEeHVe  BO30ENCTBUA  OAMOKCUMHOB  Ha
reHeTMYEeCcKMii annapar Yes10BekKa;

* OCHOBHbI€ TpyMMbl pUcka — XWUTENN
okpecTHocTeir MC3 un  o6CcnyxusatoLnia
nepcoHas NnpeanpuaTus.

MpuHMMas BO BHUMaHne TO
06CTOATENILCTBO, 4TOo nocneacTeus

[AVOKCMHOBOrO MOPaXeHUs NPOSIBAAIOTCA Aaxe
Ha pacctosHun 6onee 24 km o1 MC3,
cornacHo cxeme pacnonoxeHna MC3 B CaHKT-
MeTepbypre BcA TeppuUTOpPUS ropoga nonagaet
B 30HY 3apaXeHus AUOKCUHAMMW.

CBaA3b  3a60/1€BAaeMOCTM  pakoM U
NpoXuBaHMe B HENOCPeACTBEHHOW O6M30CTH
OT WCTOYHUKA [UOKCMHOBOIO 3apaXeHus —



MyCOpOCXMraTeNbHOro 3aBoja — fAokasaHa. B
CBSI3M C 3TUM CfiefyeT OXuAaTb yBeNMYeHwui
yncna OHKO/I0rMYeckux 3abosieBaHnini Ha ooHe
yXKe CYLLEeCTBYHLWEN TEHAEHLUUN €XerogHoro
pocTta pAaHHon 3aboneBaemoctu. OCOOBEHHO
CNnoXHass obcTaHOBKa OyaeT Habnwgatbca B
palioHax, MOorpaHnYHbIX c MecTamm
pacrnonoxexHnss MC3, Tak Kak Haubonbluen
ONacHOCTLHO oTn4yaeTcs 30Ha B
HenocpeAcTBEHHON 61mM30cTn OT Tpy6bl MC3
(30Ha ocepaHust TSHKenbIX 4YacTul, HEeCyLmX
ONOKCVHbI).

B KayecTBe rnaBHOM onacHoCTU
3apaXeHnsi BbICTynaeT Jaxe He CTOMbKO
ocTpass TOKCMYHOCTb [AMOKCUMHOB, CKOJIbKO WX
AnvtensHoe TpaHcdopmMmupyoLiee
BO34elcTBMEe Ha 6uocdepy. Moatomy paxe
He3HauUTesIbHbIX WX  KOMIMYECTB  BMOJIHE
[OCTaToyHO AN CcOo3[aHns  YC/I0BUIA,
06YyC0BMBAOLLMX KaTacTpocdmueckne
notepu OpraHn4yeckoro BelwecTea B
6unocdepe, pPe3kKoro CHMXEHUSA  Ka4yecTBa
reHogpoHga n nporpeccupyroLlero
nmmMyHogedmumTa y BCEX BbICLUNX
OopraHM3MoB, 4YTO yXe W Habnwgaetca
NMOBCEMECTHO.

YBennuyeHne cogepxkaHuss B BO34yxe
TaKMX BbICOKOTOKCUYHbIX 3/IEMEHTOB, Kak,
Hanpumep, CBUHeU, W Kagmuii, npu paboTte
MyCOpOCXMraTeNlbHOro 3aBoAa MOBbILAETCA
MO CPaBHEHWD C COAEPXaHWEM YKa3aHHbIX

BeLLecTB B 006bI4YHOM BO3ayxe
npnénusntensHo B 100 w1000 pas
COOTBETCTBEHHO.

Vicnonb3oBaHune 3aB0A0B ons
MYCOPOCXKMTraHuns (MC3) — camblin
HeuesiecoobpasHblil  BapuaHT  yTunmMsauum
OTXOA0B. OH ypesBblyaliHO onaceH

SKOIOTNYECKN, KanuTasioeMoK, 3HauyuTesibHbI
3aTparbl Ha NPOeKTMpoBaHWe, CTPOUTENBLCTBO,
akcnnyataumio u - obecnyxusaHne MC3 —
9KOHOMUYECKM  npeanpusatisa  cebs  He
onpaBAblBatoT. [NpoekTbI
MyCOpOCXKUraTesibHbIX 3aBO0B
HecoBepLUeHHbl (0bpa3oBaHMe B npouecce
PYHKLNOHMPOBaHUA CBEPXTOKCUYHbIX
OTXO0B), OHM He YyunTbIBAKOT Crneunguky
POCCUIACKNX TBEPAbIX KOMMYHa/IbHbIX OTXO40B
— NOET CXuraHne HecopTUPOBAHHOIO Mycopa
C obpa3oBaHMeM KaTacTpomnyecknx o6bLemMoB
OMOKCUHOB, a [OWOKCUHbI 0bpasyloTca Bcerga
npu cropaHun yrneesoAopoAoB B NPUCYTCTBUU
xnopcojepxawumx marepuanoB. B npouecce
rOpeHNs pasINYHbIX MaTepuanoB o6pasyoTcs
TaKkke BeCbMa oOnacHble MNoSIMUUKINYECKne

apomarundeckne yrnesogopoabl (MAY), n
3aMeTuM, 4YTO B  HacTosllee  Bpems
OTCYTCTBYHOT, HE MNPUMEHSIKOTCA Ha MpakTuke
TEXHO/IOrMN X yNaBNnUBaHUA N OUYUCTKN (13-3a
CNOXHOCTWN N OPOrOBU3HbI BbISIB/IEHNS).
Pa3paboTaHO [A0CTaTO4YHOE KO/INYECTBO
aNlbTepHaTUBHbIX MYCOPOCXMUTaHUIO
TEXHONOINN, 060CHOBAHHbIX n 6onee
BbIFOAHbIX KakK C 3KOHOMMYECKOW, TaK WU C
SKO/IOTMYECKO TOYEK 3PEHUSA MNPOEKTOB W

npea1oXeHni KacaTtesibHO
COBEpLUEHCTBOBAHMSA n AanbHelLwero
pasBuUTUS cUcTeMbl obpatleHms ¢ TKO.
MpeacrtaBnsaeTcA HEeo6Xxo4nUMbIM
COBEpLUEHCTBOBaHMNE PeUVKINHIOBOro
cnocoba nepepabotkm TKO kak Haubonee
NpPOrpeccuBHOro n 3KO/10rMyeckn
onpasgaHHOro [2-5]. MeTopA
anddepeHumpoBaHHoro  cbopa  OTXOAOB,
COBEpLUEHCTBOBaHMNE TEeXHO/10rnn
TPaHCMOPTMPOBKU n nepepabotkm - —

ocHOBOMoNarawwne B  AaHHOM  crocobe
peanunsauunn TKO, rge rnaBHbIMU KaTeropusamm
SIBNSIETCA pa3fenbHbli  cbop, COpPTMPOBKA
OTXOL4OB W pasfjefnieHne nocnegHux Ha
pakumm AN MakCMMaslbHO  BO3MOXHOIO
MeXaHMN4YecKoro BblAeNeHns YTU/bHbIX
COCTaB/SAOLLMX.

PasgenbHblii, CenekTuBHbIN cbop —
BbIHYXAEHHaA Mepa npyv Hagsurarowlencs
yrpo3e Kpusmca CBasIOMHbIX naowanein. Bo
MHOIMX CTpaHax 3ToT CNoco6 Hallen LWMPoKoe
npuMeHeHune Ha OCHOBe LenieBblx
rocyapCTBEHHbIX nporpamMm, Korga
CENEKTUBHBIN cbop, TpaHCnopTUPOBKa
TPEXCEKUMOHHBIX KOHTENHepoB aAna cbopa
OTXOAO0B  pas/INyHbIX  hpakymii  (6ymara,
MeTasI/l,  CTeK/Nl0)  OCyL,ecTB/SETCA  Ha
KOHKYPCHOW OCHOBe.

MpenmyLecTBO MeTofa COPTUPOBKN — B
BO3MOXHOCTM €CTEeCTBEHHbIM obpasom
cbeperatb 3HEPruUi0 M pecypcbl, BbIBOAA U3
paspsga OTX040B B LefieBble ipakumm Takume
MaTepuasibl, Kak bymara, KapToH, njaacTmacca,
CTEeK/10, MeTaslibl U T. f., KOTOpble MNpu KX
Npov3BOACTBE W3 CbIPbEBbLIX MaTepuasioB
TPeOyT 3HauYUTEeNbHbIX 3aTpaT 3Heprun wu
pecypcoB. Tak, Hanpumep, npu 50%-HOM
BblAeneHnn uenesbIx hpakuuii
onocpefiloBaHHas 3KOHOMUS 3/1IEKTPO3HEPrum
coctaBuT 945,125-10° MIOx/r, a 3KOHOMMSA
BogonoTpe6nenus - 171,6-10° m?/r. Ha puc. 1
MW 2 okasaHa BO3MOXHasi  3KOHOMWS
3N1EKTPO3HEPIUN N BOLONOTPEOGNIEHNA npwu
pasINYHbIX BE/IMYMHAX BblAeIEHHbIX hpakLuii



TKO (B %), HanpaBnsieMbiXx Ha BTOPUYHYIO
nepepaodoTky.

Puc.1 3KOHOMUA 3NEKTPO3Heprun npu
pasINYHbIX BE/IMYMHAX BblAe/IEHHbIX hpakuuii

DKOHOMUS 3NEKTPOIHEPTUN , MIDK/T (TEKCTUSb,
MIX/1 Tbic.M2). M 1:1 MnH

10% 20% 30% 40% 50% 60% 70% 80% 90%

Jons BblgeneHHON pakLyn OTXOA0B /15t BTOPUYHOI NepepaGoTkn
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—¥— CTek10 (UBeTHOE) —e— TeKCcTU/b —e— bBymara ——T[lnacTmacca

TBEPAbIX KOMMYHa/IbHbIX OTXO40B
Takxe B npouecce COPTUPOBKMN
NPOUNCXOAUT U3MEHEHMEe KOJIMYECTBEHHOIO U
KaueCTBEHHONo  cocTaBa  OTXOA4OB,  4TO
CrnocobCTByeT  COKpalleHuo  (NpakTuyecku
BABOE) MarepuasibHbIX MOTOKOB OTXO0B,
HanpassieMbIX Ha nMpoan3 n
KOMMNoCTUpoBaHue, cTabunmnsnpyoTca
TepMuyeckue npoLecchl, cokpaliatorcs
BbIOpPOCHI B aTMOChepy BpeHbIX BELLECTB.

OrpomMHOe KOMMYecTBO AMOKCMHOB paet
CXKuraHve nosIMBUHUMXIOPUAHBIX KOMMO3ULWNA,
naactMacc, cofepXaHue KOTOpbIX B Macce
TKO exerogHo pacteT. [aHHbIA  hakT
noaTBepXaaeT Heob6XxoAMMOCTb O6paLleHns K
pPeLVKINHIOBOMY CNOCOOY.

Takum o6pasom, npuopuTeTHoE
Hanpas/ieHMe [OO0/DKeH NpuobpecTn MeToq
COPTMPOBKM C MOJSIHBIM  JIMBO YaCTUYHbLIM
BO3BpaLleHneM B TPOPMYECKYHO Lienb CUCTEMbI
B COBOKYMHOCTM c napannesibHbIM
NpUMeHeHneM f[pyrux crnocobos yTunmnsauum
TKO, 3a ucknryeHnem MycopocKuraHus.

B HacToAwmx ycnosusx  Haubosnee
uesnecoobpasHbiM npeacraBnseTcs
cneayowmnin nnaH MeponpuUATUi no
onTumMmu3aumm cuctembl obpaweHus ¢ TKO B
60/1bLWOM ropoje.

1. Heobxoaumo CTPOUTENILCTBO
MYCOPOCOPTMPOBOUHbIX  Komnnekcos (MCK)
ONA M3BMIeYEHNss BTOPUYHOIO Cbipbs (Mopsiaka
35% ot o6uwein maccobl TKO) ¢ napannesibHbIM
BHeApeHVeM pasfesibHoro cbopa BTOPUYHOIO
CblpbSi Y WCTOYHMKOB oOb6pasoBaHusa. Co6op
BTOPMYHOIO CbIpbA MOXET OCYLLECTBNATLCA
HenocpeaCcTBEHHO HaceneHvem B
crneyvasibHble KOHTENHepbl, YCTaHOBJ/IEHHblE

B6/IM3N MeCT NpoXxuBaHuA noaein. BHegpeHne
MCK BecbMa npubblIbHO (HECMOTPSA Ha
pasninuus BEJINYUH 3KCnyataunoHHbIX
pacxofoB Nno pasHbIM AaHHbIM).

2. ans nepepadoTku BCEX
6uopasnaraembix TKO MEeTOA0M
komnoctuposavuss ana  Cadkt-lMetepbypra
HeobOxo4MMa MoJepHM3aums CyLecTBYHLMX
3aBogoB MIMNBO n MIMBO-2, ocyLecTBNAOLLNX
nepepabotky Bcex TKO, He oToOGpaHHbIX B
KayecTBe BTOPUYHOTO CbIpbA.

3. [Ana ytunusauumm TBEepAoro ocTartka,
nog/siexawiero 3axOpOHEHMI0 Ha MOUroHax
TKO, npepnaraetcsa npeccoBaHue
ocTaBlleroca nocne nepepabotkm Mycopa
nytem coxatma go nnaotHoctm 1 — 1.1 TIM®
(ymeHblLLEHME B 06beme BTpoe). Metoa aaet
9KOHOMMIO MO O06bEMY aHas/IONMYHO CXUTaHWUo
n 6ygeTr cnocobCTBOBaTb NPOAIEHND CPOKa
CNy>6bl NOSIMIOHOB NPUMEPHO B 3 pasa.

BaxHO, 4TO npuBEAEHHbIA KOMMJIEKC
MeponpuATUii no3sonseT C3KOHOMUTb
npumepHo B 3 pasa 6osiblie CpeacTs, 4Yem
CymMMa  MHBECTULUIA B  CTPOUTENLCTBO
MycOopocCxXuratesibHoro  3aBofa, Be/nyMHa
SKCn/lyaTauMOHHbIX PacxofoB Takke Huxke
npumepHo B 3,5 pasa.

Puc.2 SkoHoMus BogonoTpebieHnsa npu
pasINYHbIX BE/IMYMHAX BblAeIEHHbIX hpakuuii

OKoHoMUMA noTpebneHus ,m3/T. M 1:1 MAH
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TBepAbIX KOMMYHa/IbHbIX OTX040B

—o—Bymara ——Tnacmacca

JdanbHelwve MeponpuaTUs no
COBEPLUEHCTBOBAHMIO CUCTEMbI O6paLleHns ¢
TKO posmkHbl ObITb Hanpas/eHbl HA pasBuTUe
CUCTEMbI  pasfenibHoro  cbopa  «Cyxmx»
BTOPUYHbIX pecypcoB, Ouopasnaraemon u
onacHowm dopakuymnii B MecTax nx
doopMmnpoBaHus. Takxe Heo6xoanumo
BHeApeHVEe cXeMbl obpalleHuss C onacHbIMU
oTxofamu, NouckK TEXHNYECKNX n



SKOHOMMYECKMX pEeLleHnA Nno nepepadoTke
ocTaToyHoi, 6annactHom yactn TKO.

MpeanoXeHHbI KOMIMIEKC MeponpUsTUi
Hanbosiee MNOMHO OTBeYaeT COBPEMEHHbLIM
noTpebHOCTAM ropoga B cdepe obpalleHus ¢
TKO npu onTMMasibHOM y4yeTe 3KOJI0rMyecKoi
N 3KOHOMMYECKOW CTOPOH Npo6/1embl. NMomMmumo
yKa3aHHOro faHHble MeponpuaTus No3BONSKOT
npefoTBpatuTb NpobsieMy 3HaYUTENIbHOro Mo
obbemMy M  MacwTabam  [AMOKCMHOBOIO
3apaXkeHuns TeppuTopuiA ropoaa.
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