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I/IHCTI/ITyT ArPONHXCHEPHBIX U SKOJIOTHICCKUX HpO6HCM CETBCKOXO3SIICTBEHHOTO MIPpOU3BOACTBA, cDHJ'II:TpOBCKOC rocce, 3, II. THpJ’IeBO,

C.-Iletepbypr, 196625, Poccuiickas Penepanusi, e-mail: nii@sznii.ru

IIpeocmasunu ungopmayuio no ucciredosanusim yuenvix Cegepo-3anaonozo gedepanvrozo oxkpyea Poccuu u es-
PONEUCKUX CIPAH, HANPAGTLEHHbIM HA CHUMNCEHUE IKOT02UYECKOT HaASPY3KU CelbCKOXO03AUCIMBEHHO20 NPOU3B00CHBA
Ha okpyxcaiowyio cpedy. Ilpusenu pezynsmamuol, noay4eHHble 8 X00€ Peanu3ayu MexdcOyHAPOOHbIX NPOEKMO8
BaltHazar, ERAB, BASE, «J/Iyea-banmy, svinoatentvle cOBMeCMHO ¢ 8e0YUUMU UHOCIPAHHIMU IKCNePIMamu nPu
N000ePIICKe MUHUCIEPCINE CelbCKO20 XO03AUCMEd U 0XPaHbl OKpyicaroueti cpedvt Punnanouu, Llleeyuu, Januu,
Tepmanuu u opyeux cmpan. Iloxazanu, umo HaudoIbUiee He2amMUBHoe 8030€LCMBUe HA OKPYHCAIOWLYIO CPeDY UCXO-
oum om cucmem nepepadomKu U UCNOb308aHUSL HAB03A U NOMemd. YCmano8uu, Yno OCHOBHYI Yepo3y npedcmas-
JIAIOM nOMepu OUO2EHHBIX DNIEMENMO8, Npexce 8ce20 azoma u gocgopa, umo moxcem ObIMb C8A3AHO HECOBEPUICH-
CMBOM MEXHONI02ULL U OMCYMCIBUEM IKOTIOZUUECKO20 MEHeOHCMeHma Ha npeonpusimusx. Boiasunu, umo 060ouen-
HbIM 9KOLO2UUECKUM NOKA3amesiemM padomvl CebXo3npeonpusmus A6sAemcs Kodpduyuenm sg@exmusnocmu uc-
NOb308AHUS NUMAMENbHBLX gewjecms. TIpeodnoscunu memoouxky npuHamus pewenuti no IK0102udecku 0e30NacHoOMy
Ppasmewenuro u YYHKYUOHUPOBAHUIO celtbXo3npeonpusmuil. Onpedenunu 3Ha4eHust nomepb OUO2EHO8 8 X00e OCHOG-
HbIX MEXHONI02UYeCKUX onepayuti nepepabomxu Haeosza u nomema. Paspabomanu mamemamuieckyio mooens 0s
onpeoenenus nomepb bU02eHO8 HA CMAOUAX NPOU3E00CHBEHHO20 YUKIA OUOKOHBEPCUU OIMX0008 HCUBOMHOBOOCMEA.
Ilokazanu, umo Haumenvuie nomepu 6UO2eHO8 OOCMULAIOMCS NO MEXHONI02UU NePepadoOmKU HAB03A UL HOMEMA
C UCTIONb308ANUEM DUOPEaKmopa bapabaHHo20 MUnd, Ha KOMOpbIil NOIyYeHbl NAMEHNbl Ha NOLE3HYI0 MOOeb. Yema-
HOBUIU, YMO 0000UJeHHbIM NOKA3ameieM IKOL02UHECKOT HA2PY3KU JHCUBOMHOBOOUECKO20 NPEONPUSIMUSL HA OKPY-
HCAOWYI0 cpedy CLyHCUM paciemHoe 3uavenue bananca azoma u gocgopa. B coomgememauu ¢ mpebosaHusmMu
Komuccuu no s3awume mopckoti cpedvt barmutickozo mopst 01151 pacuema npuHsIMbl 02PAHULEHUsS. NO BHECEHUIO He

bonee 170 ke/ea azoma u He bonee 25 ke/ea gocghopa.

Knrouesnie cnosa: sxonozuueckas HaepysKda, cejszo3np0u360()cm60, MechayHapoaHble npoexKkmel, OKpyacarowias

cpeoa.

9TOM r'OJly IO MHUIIMATUBE 3apyOeKHBIX ITPeI-

CTaBUTEJIEN CEITbCKOXO3IUCTBEHHON U JIECOTEX-

HUYECKOU MHXKEHEPUH, SKOHOMUKU, OpraHu3a-
WU TPyJa U 00pa30BAHUS B CEIILCKOM U JIECHOM XO-
3stictBe B CankT-IlerepOypre Briephie B Poccun mpo-
nuta XXX VI MexnynaponHas kongpepernust CIOSTA
(MexnyHapogHO KOMHUCCUH IO HAYYHO OOOCHOBAH-
HOU OpraHu3zanuu Tpylda B CEJIbCKOM XO3SIMCTBE) U
cexruu V CIGR (MexayHapoaHOM KOMUCCHH TI0 UH-
JKEHEPHBIM BOITPOCAM B CEITBCKOM XO3SIHCTBE) MO Jie-
BU3OM «DKOJOTUUECKHU IPY>KECTBEHHOE CEIbCKOE U
JIECHOE XO3STUCTBO ISl Oy MyIIUX MOKoIeHu». KoHde-
pEeHLIMS BhI3BaIa OOIBIION HHTEPEC MEXAyHAPOIHON
HAyYHOU OOIIECTBEHHOCTH. YUCHBIC U CIICIIAATUCTHI

u3 29 crpaH npeactaBuin okojio 140 qoknagos u 65
IIOCTEPHBIX IIPE3EHTALIN.

Oco60e BHUMaHue ObLIIO yIeJIEHO BOIIPOCAaM 3KO-
JIOTUH CETbCKOX03UCTBEHHOT O Tpon3BoACcTBa. OTMe-
Y4aJIoCh, YTO PEIICHUE MTPOOIEMBI TPOIOBOIBCTBEHHOM
0€30ITaCHOCTH BO3MOKHO TOJIBKO C HCIIOJIb30BAHUEM
WHIYCTPUAIBHBIX TEXHOJIIOTHMA, KOTOPBIE B CBOIO OUe-
peab YCUIIMBAIOT aHTPOITOTCHHYIO HATPY3KY Ha OKPY-
JKATOIIYIO Cpeny.

JanHo mpobiieMoli ak THBHO 3aHnMaeTcst MHcTH-
TYT arpOMHKEHEPHBIX U IKOJIOTUUECKUX ITPOOIIEM Cellb-
CKOXO03sTiCTBeHHOTO ITpou3BoacTBa (MADII), koTophIit
pacmonioxkeH B C3dDO, rae AeicTBYeT psia MeXIyHa-
POIHBIX KOHBEHITUH, TTPEIBSBIISIONINX 0COOBIE TPeDOO-
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BaHMUS K OXpaHe OKPY’KAIOLIEH cpelbl. 3a MOocIeqHue
10 1eT MHCTUTYT YIaCTBOBAJ B BEITIOTHEHUH 8 MEXTY-
HapOJIHBIX ITPOEKTOB, HATIPABIIEHHBIX Ha Pa3paboTKy
Mep IO CHIXKEHHUIO HETATUBHOTO BO3/ICUCTBUS CEIIb-
CKOT'0 XO3SIICTBA HA OKPYKAIOIIYIO CPEY, B TOM UHC-
ne BaltHazar, ERAB, BASE, «Jlyra-bant», «Yctoii-
4YUBOE OOpaIeHne C HABO30M/TIOMETOM B )KHUBOTHO-
BOJIUECKUX X03siicTBax JICHWHT paICKOI 00IacTm».
IIpOeKTHI BHITIOTHSIM COBMECTHO C BEIYIITUMH HHO-
CTPaHHBIMU 3KCIIEPTAMH ITPU MOAIEPKKE MUHUCTEPCTB
CENIbCKOI0 X0341MCTBa U OXPaHBbl OKPYXKAIOLIeH Cpeasl
Dunnauauu, [senuu, Januu, ['epmanun u gpyrux
CTpaH.

C 2003 r., MHCTUTYT IIpencTasiseT Poccuiickyro
®epepanuto B LleneBoii rpynmne no XuMU4eCKH aKTUB-
Homy azoty (LI’ XAA) B coctaBe Paboueii rpymiisl o
cTpaTerusiM u 0630py KoHBeHIIM 0 TpaHCT pAHUYHOM
3arps3HEHUH BO3yXa Ha 60JblIne paccTosiHus EBpo-
neickoit akoHoMudeckoi komrccuu OOH. Munmctep-
CTBO IIPUPOAHBIX pecypcoB U skosnioruu P nuceMom
Ne 05-10-43/9926 ot 25 centsiopst 2008 . onpeaenniIo
WHCTUTYT POCCUUCKUM OMOPHBIM TyHKTOM LI XAA,
KOTOPBIN OCYIIECTBISET €€ B3aUMOCBSI3b ¢ MUHIIpU-
ponsl Poccun. B 2012 1. B pamkax LIT'’XAA co3nana
CpyIIa 3KCIEPTOB IO a30Ty B cTpaHax Bocrounoit EB-
pombl, KaBkaza u LleaTpansHoit A3uu (BEKLIA)

[IpoBeneHHbIE HCCIEIOBAHMUS TOKA3aIU, YTO HAU-
6oblllee HEraTUBHOE BO3/IEHCTBUE HAa OKPYIKAIOIYIO
Cpeny B HACTOsIIEE BPEMSI UCXOAUT OT CUCTEM Ilepepa-
OOTKH U UCIMIOJIb30BAHUS HABO3a U ToMeTa. OCHOBHYIO
yTPO3y MPEACTABIAIOT TOTEPH OMOTEHHBIX JIEMEHTOB,
MpexJIe Bcero a3ora u pochopa, KOTOpble MOTYT IPO-
HCXOIUTD N3-3a HECOBEPIIEHCTBA TEXHOIOT Ui, OTCYT-
CTBUS 9KOJIOTMYECKOTO MEHEIKMEHTA Ha MPEAIIPUs-
THUSX U B CUJTY psAa Apyrux npuduH. [To orileHoYHbIM
TMAaHHBIM, TTIOTEepH a30Ta U ¢ochopa OT CeTbX03Ipe-
npusatuit C3PO B roj1 MOTyT COCTABIATH 0KOJIO S0 ThIC. T
10 a30TY U OKOJIO 4,5 THIC. T 110 hocdopy.

Bompocam a¢hpekTHBHOCTH MCTIONTB30BAHMS TUTA-
TETbHBIX BEIIECTB U, COOTBETCTBEHHO, 3KOJIOTUYECKOM
Harpyske yAensoT IPUCTaJIbHOE BHUMAaHUE B CTPaHaX
Opranuzanui 3KOHOMHUYECKOT O COTPYAHUYECTBA U
pazButus (O9CP). DT TeMbI OTpake€HBI B PYKOBO/IS-
mux JokyMeHntax ['€reboprckoro nmporokoda. [lupo-
KO€ HCITOJIb30BAaHME MOTYyUUIN OaJaHCOBBIE METOMBI,
MNpPUMEHSIEMbIE HA pa3HbIX YPOBHsX. Tak, B cTpaHax
O3CP 6araHc Mo a30Ty CENbCKOXO3IUCTBEHHBIX MTPE/-
MPUSITUI BKJIIOYEH B IIEpedeHb 37 arpo3KOJIOrMueCKUX
WHIUKATOPOB [1JIs1 OTYETHOCTHU 00 SKOJIOrUYECKOM ch-
Tyalllu B CEIILCKOM X03siicTBe. MICXOqHbIE 3HAUEHU
9TUX 0aJIaHCOB (MMOCTYIJICHUE—BBIXOI) OOeCITeYnBa-
FOTCSI B IEMOHCTPALIMOHHBIX XO35UCTBAX, pEIpe3eHTa-
TUBHBIX C TOUKH 3PEHUS PA3JIUYHBIX CUCTEM U TUIIN Y-
HBIX YCJIOBUH BEIEHUS CEILCKOI'0 XO3SIHCTBA.

Marepuaibl u MeToabl. PacueTHbie hopMyITB 1714

OIpe/ieNieHu s 6aTaHCOB MUTATEIBHBIX BEIECTB MOKa-
3aHBI HA MpUMepe pacueTa bangaHca 1mo a3ory N, (rme
N 35— 130BITOK a30Ta, Kr/ra ¥ N, — ko3 dunment sd-
(heKTUBHOCTH UCTIONIb30BAHMSI A30Ta [IJIS CEIIbXO3IPE/I-
pusitus) [1]:

Nu36 = [Ny()oﬁpenttu+ Nxop.w + Niua503 +

+N xomnocm + b®A+N ammocghep +N ce,wen] - (1)
- [N scusommusie T N ypooicail + N Claso3 ]
N — scusomnvie T N ypoorcail + N €1a603
= S ; @
N

rae ZN = Ny()ob'penuﬂ + NKopM + Niuaeo3 + Nkawnocm +
+bDA + Nam,woc¢ep + Nce,uen;

Nyoopenun — KOTNIECTBO a30Ta B y10OPEHUSIX BBE-
3CHHBIX B XO3MCTBO, KI/Ta;

Nopn — KOIHUECTBO N B KOPMaX IS )KUBOTHBIX,
BBE3CHHBIX B XO3SHCTBO, KI/Ta;

Ni,u60; — KOIMYECTBO N B HaBO3€, BBE3€HHOM B XO-
3AMCTBO, KI/Ta;

Nrosnoem—KOIUUECTBO N B KOMIIOCTE, BBE3€HHOM B
XO3SMCTBO, KI/Ta;

b ®A —xonmuectBO N, OMoIOrMUecKU (PUKCHPOBAH-
HOTO 000OBBIMH KYJIBTYPAMH, KI/Ta;

Naumocgep — KOMHUECTBO N U3 aTMOChEPHBIX Ocal-
KOB, KI/Ta;

Nerena — KOIMYECTBO NN, MOCTYIUBIIETO C BBE3EH-
HBIMH CEMEHAMH U PACTEHUSIMU, KI/Ta

N cusomnse — KOTUUECTBO N B )KUBOTHBIX, BLIBE3€H-
HBIX U3 XO3SIUCTBA (TO €CTh KOJINUECTBO, BKIIIOYATOIICE
MaBIINX XKUBOTHBIX, CKOPPEKTUPOBAHHOE HA BBE3CH-
HBIX )XUBOTHBIX), KT}

Nyposcais — KOTNIECTBO N B yOPaHHOM yPOXKae, Bbl-
BE3CHHOM M3 XO351CTBA, BKITIOYAsl OCTATKH, KI/Ta;

Ne, 440, — KOTUUeCcTBO N B HaBO3€, BEIBE3EHHOM U3
XO3SMCTBA, KT.

®docdopusrit 6ananc (P,;;—6amanc pochopa, Kr/ra
u P,y — k03¢ dunuent 3ppekTHBHOCTH UCIIONIB30BA-
HuA pocdopa) pacCUnTaH aHATOTHIHO, UCKITIOUEHBI
BXOJbI «a30T(hUKCALINI» U «BbINAJICHUEY.

KoaddumueHnT 3¢ ek TUBHOCTH UCTIOTH30BAHUS
MUATATEJIbHBIX BEIIECTB, MOJIYYaeMbIX B pe3yJIbTaTe
pacueTa, SIBIsIeTCs 000OIIEHHBIM 9KOJIOT TIECKUM I10-
Ka3zarejaeM. AHAJINU3 OTYETOB IO arpOIKOIOTHUCCKUM
mokaszatensiM 30 ctpan OD9CP moka3bIBaeT, YTO YeM
BBIIIIE 3TOT MTOKA3aTelb, TEM MEHbIIIE TOTEPbh, IIOCTY-
MAKOIIUX B OKPYKAIOIIYIO Cpeay; IpocMaTpUBaeTCs
YeTKas TCHICHIINS CHUKCHU S 3aT PSI3HEHM ST BOJBI, BBI-
OPOCOB MAPHUKOBBIX TA30B.

Pe3yasTaTel n 06cy:kaenue. [IpoBenennbie OanaH-
COBBIE pacUeThl Ha MIPUMEPE TUIIOBBIX CEILXO3MPE/-
npustuit JIeHuHTpacKoit 001acTU MOKa3a I, UTO KO-
s umueHTH N, 55 He TpeBhIIAOT 60 Kr/Ta, 9TO CBH-
JIETEeTIbCTBYET 00 OTHOCUTEIbHO HEBHICOKOM ITOTEHITH-
AJIbHOM PUCKE 3aT PSI3HEHUSI OKPY)KAIOIIEH CPEIbI Cellb-
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CKOXO3SIMCTBEHHOM JesITeIbHOCTHIO. HpCI[HpI/ISITI/ISI

UMEIOT JOCTATOYHO 3eMJIU JJIs1 UCIIOTb30BAHUS TIPO-
M3BOAMMOTro HaBo3a. Ha 1 ra cenbcKoXo3s1CTBEHHBIX
3eMelb mpuxoauTces okoio 0,6 ron. KPC. 3nauenus
ko3 dunrenTa 3¢pGHeKTUBHOCTH UCTIOIb30BAHUSI ITH-
TaTeIbHBIX BEIIECTB HAXOSATCS B TPAHUIIAX AUATIA30-
Ha JJIs1 JAHHOTO KJIacCa CMEIIaHHBIX ITPOU3BOACTB
(N,g = 0,3). OcHOBHBIE pe3epBbI MOBbIIIEHHS D hEK-
TUBHOCTH UCTIOJIb30BAHUSI MTUTATEIbHBIX BEIIECTB JIJISI
JAHHBIX MPEAMPUATHN 3aKII0YAIOTCS B PA3BUTHH pac-
TEHHEBOJICTBA.

B 10 e Bpems ucciienoBaHUs TTOKA3aId, YTO JaXKe
IIpY HAJIMYUH OOMIET0 MOJIOKUTEITFHOr O 6aJaHca MO-
T'YT BO3HUKATH CYIIECTBEHHBIE IKOJIOTUUECKHUE TTPO-
OJIeMbl, CBSI3aHHBIE C YTHIIM3ALIMEeH HABO3a U IIOMETA,
00YCIOBIICHHBIE CIIOXKHOCTHIO OCBOCHUSI COBPEMEHHBIX
TEXHOJIOTHH 10 UX MepepaboTKe U UCTIOIB30BAHUIO.

Jns pemeHus 3TUX 3a1a4 B UHCTUTYTe ObLIU pa3-
paboTaHbI PEKOMEHTAITNH T10 TPUHSTHIO PEIICHIH 151
OPraHOB UCIIOIHUTEIbHOW BIIACTH, OTBETCTBEHHBIX 32
Pa3BUTHE CEITBCKOTO XO3SIUCTBA, ITPH pa3MEIICHIH HO-
BBIX U MOJIEPHU3AINH CYIIECTBYIOIINX KOMILIEKCOB C
TOYKH 3PEHUS BO3JCHCTBUS MOCIEAHUX HA OKPYKAIO-
YO CPey: TEXHOJIIOTUH MePepadOTK! U JIOTUCTUKA
HCIIOTb30BaHUs HaBo3a/mometa [2, 3]. [Ipenmoxen-
HBII METOANYECKUN MTOAXO/ TO3BOJIUT OPTraHU30BaATh

IKOoJ1ormg

MOJIEHCTBHUE MEX Y IBYMS 3aUHTEPECOBAHHBIMU CTO-
pOHAMM: CeNTbXO3MPENNPUITHEM (MHBECTOPOM) U pe-
THOHAJbHBIMU OTPACIIEBBIMU OPraHAMU UCTIOJTHUTEIb-
HOU BJIACTH, OTBEUYAIOIIUMHU 32 (PYHKIITMOHUPOBAHUE
cenbXo3npeanpusaTuid. IlpeuMyIiecTBeHHO paccMma-
TPUBAETCS CUTYaIUs, KOT/Ia TIJIAHUPYETCS CTPOUTEIb-
CTBO HOBOT'O IIPEAIIPHUSATHUS WIN YBEITUUCHUE TIPOU3-
BOJICTBEHHOM MOIITHOCTH YK€ CYIIECTBYIOIIETO.

[NomaroBplii MOPSIOK JeicTBU (0O03HaUEH -
paMu) B COOTBETCTBHUU C pUCYHKOM:

- YTOUHEHHUE BUA JEATEIILHOCTHU U TPOU3BO/ICTBEH-
HOU MOIITHOCTH MIPEAIPUATHS (ACTOTYHUK UCXOTHBIX
JIAHHBIX — CEIIbXO3MPEATIPUITHE).

- BRIOOP TIJIOMIAIK U JIJISI CTPOUTEIbCTBA (MCTOTHUK
HUCXOJHBIX JAHHBIX — CEJIbXO3MPEANPUITUE, PETHO-
HaJIbHBIN KOMUTET U1 MUHCETBX03).

- YTOYHEHHUE 00BEMHO-TNTAHUPOBOYHBIX U TEXHU-
KO-TEXHOJIOTUUECKUX pelleHUH (MCTOUHUK UCXOTHBIX
TAHHBIX — CEJIbX03T PN PHUSITHE).

- IPOBEPKa COOTBETCTBUS KPUTEPHUSIM OrpaHUYe-
Hust: C33, BogHbIe 00BEKThI, HOPMATUBHI U T.[I. (MCTOY-
HUK UCXOJTHBIX JJAHHBIX — CEIbXO3MPEANIPUATHE, PETH-
OHAJIbHBIN KOMUTET UM MUHCEIbX03).

- COIIOCTaBJIeHNE OaTaHCa TUTATEIIFHBIX BEIECTB
N, PinanupyeMoro npeanpustus u 6ananca N, P paii-
OHA, B KOTOPOM IJIAHUPYETCSI pa3MeleHue (HICTOUYHUK
HCXOJTHBIX TAHHBIX — CEJTb-

' Pervonanowbie

XO3IPCANPUATHE, PETUO-
HAJbHBIA KOMUTET UJIN

B HARDTHEE H
MGl 0 08 i

HKRHTERHK CrpaHEqeHKA
C33, pogHble 00LeHTBI,

TexHonorn HOPSAATHIR M T80,

COMLTRSAH A

Hammwe M MennHB
WICUEMA, B TOM Wisne nog
e FASTEMAC DOEET B

MeToanHa pacyera
GANAHCH NN TATEABHbIX
BEWECTR Ha ypoBHE
®*O3AMCTEA, pakdoHa,
9 obnacTu

J' |

(e MNpuUHATHE peLUeHKMA

opraHe MI/IHCCJ'ILXO3).
MCNOAHHUTENBHOR
v - IPUHATHC PEIICHUS O

pa3MeneHIH HITH PACIIIH-
peHuu npousBoacTBa. B
ciydae u30bITKa N W/viu
P B nj1aHUPYEMOM CEJb-
XO3MPEANPUITUN K HEBO3-
MOXHOCTH UX 9KOHOMUYe-
CK1 0OOCHOBAHHOTO HC-
MOJIb30BaHUS HA YPOBHE
paiioHa/paiioHOB HEOOXO-
IIIMO BEPHYTHCS K Iepe-
CMOTPY pe3yJIbTAaTOB JeH-

Ba3a ganrpix
e CEABNOANEANPHATHA

PucyHOK. CmpmeypHaﬂ cxema npuH;zmuﬂpemeHuﬁ JKoJlIocU4ecKu 6e30nacnoeopa3MeweHu;l

U QYHKYUOHUPOBAHUSA CENbX03NPEONDUAMUSIL

KOOPINHAIUIO MEPOIPUATHH 10 00ECIIEUSHUIO FKOIIO0-
TUYECKON 6e30IIaCHOCTHU CeIbXO3IPON3BOJCTBA HA
YPOBHE 00JIACTH.

Kak BugHO U3 pucynka, OCHOBOH IpeaaraeMoiu
CXEMBI ABJISACTCA METO, OaltaHca MUTATEIbHBIX BCHICCTB.
ITpu pacueTte OaIaHCOB OIPEAEIISIIN B3AUMOCBA3b I10-
TOKOB [TUTATEIbHBIX 3JIEMEHTOB Ha BXOJIE, IOCTYIIA0-
IIUX B COCTaBe KOPMOB YAOOPEHUM, U HA BBIXOJE — B
COCTaB€ peaIn3yeMoi MPOAYKIUH.

Pabora o gaHHO cxeMe nMpeaycMaTpuBaeT B3au-

crBuii 1, 2, 3. O6001IEH-
HBIM [TI0KA3aTeJIeEM 9KOJIO-
TMYECKOU HATPY3KH KHU-
BOTHOBOAYECKOIO IPEANPUATHS HA OKPYKAIOLIYIO Cpe-
Iy CIIy>KUT pacueTHoe 3HaueHue 6ananca N u P c yde-
TOM UMEIOIIUXCS JOCTYITHBIX IUIOMIAIEH IS X BHE-
cenus. B coorBeTcTBUM ¢ TpeboBaHussMu X EJIKOM
IUJISI pacyeTa MPUHSTH OTPAHUYEHUS TT0 BHECEHUIO N
He O6onee 170 kr/ra u P He Goree 25 xr/ra.

OCHOBHBIE UCCIIEIOBAHUS [TO MEXTYHAPOIHBIM IIPO-
extaM BaltHazar, BASE, ERAB v npyrum mpoBOIA-
nu B JIeHMHrpaackoi o6nactu, UMerolel Haubosee
Pa3BUTOE CEITBCKOE X03SHUCTBO (41% BCeil BaJIOBOA CEllb-
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XO3MPOAYKIIMHU NTPH 7,3% TuIomaaen cenbXxo3yTroauin
o C3dO0). B pesynbrare 66110 ONpEAeIeHO, YTO eXKe-
TOJTHO C HABO30M U TIOMETOM 00pa3yeTcst okojio 28280 T
azota u 5220 T hocdopa, Ipu 3TOM ITOTEPU a30Ta J10-
cturamT 75%, a pocdopa — 29%.

OCHOBHOE BIIMSIHUE Ha MOTEPU OKA3bIBAIOT HECO-
BEPIIIEHCTBO UCIIOIb3YEeMbIX TEXHOJIOTHI U OTCYTCTBHE
9KOHOMHUYECKOTO CTUMYJIUPOBAHUS UCIIOIb30BAHUS
KA4eCTBEHHBIX OPTaHUYECKUX YIOOpEeHMUI.

Hist onenkn moteps 6uoreHoB B MTADII pa3pabo-
TaHa MaTeMaTHYECKasi MOJIEIIb UX OIIPENeTICHIS Ha CTa-
IHASTX IIPOU3BOJICTBEHHOTO IIUKJIa OMOKOHBEPCUH OT-
XOJ/IOB )KMBOTHOBOZCTBA!

kop
YN oy = > Yy, Q)
i=1
r1e Y nosy — HOTEPU OMOTEHOB HA CTAAMSIX IPOU3BOI-
CTBEHHOTO IIUKJIa OMOKOHBEPCUU OTXOHOB KUBOTHO-
BOJICTBA;

Yni—IIOTEPH a30Ta Ha -0l TEXHOJIOTUYECKOH OIIe-
panuu;

kop — KOMTUUYECTBO TEXHOIOTUIECKUX OIIEPAIIHA.

B ciiyuae mocnenoBaTeIbHOTO BBIIIOTHEHUS TEXHO-
JIOTHYECKUX OTepaIliii ITUKJIa OMOKOHBEPCHH YPaBHE-
HUE MMOTePh PUHUMAET CIIEIYIONTUI BHI:

kop [(l—ktvl1><ktv21><ktv31)><(1—ktv12><krv22><ktv32)><...%
Vi = D X(1=ktv1li X ktv2i X ktv3i) X... 4
=1 x(1— ktvlkop X ktv2kop x ktv3kop) x100) — min["o] R

rae ktvl, ktv2, ktv3 — onpenensieMble TEXHOJIOT HYeCKUM
BO3IEHCTBHEM KO3 (DHUITUEHTHI COXPAHHOCTH OHoTe-
HOB, BBIP)KAOIIME 3aBUCHMOCTH OT TeXHOJIOTUYECKOM
omnepanunu, 000PyIOBaAHUS U PEKUMa PAOOTHI.

s GyHKIMOHUPOBAHUS MAaTEMATUUECKOW MO/Ie-
JI1 AaHAJTUTUYECKUM ITyTeM ObLIH ONpeAesIeHbI 3HaAYe-
HUS TIOTePb OMOTEHOB 1151 11 OCHOBHBIX TEXHOJIOTHYe-
CKHUX OIEpALINN.

C 1enbI0 MOATBEPK ICHU S 3HAUEHU MOTeph OMore-
HOB, TTOJTyYeHHBIX AaHATUTUIECKUM ITyTEM, TTPOBE/ICHBI
9KCIIEpUMEHTAIIbHBIE UCCIIeIOBaHUS (mabauya) [4, 5.

OKcnepruMeHTaTbHBIE UCCIIEIOBAHNS IIOKA3AIH, UYTO
HaMMEHBIINE IOTepU OMOTEHOB JOCTUTAIOTCS 11O TEX-
HOJIOTHHU TIepepabOTKH HaBO3a MJIU IOMETA C UCTIOb-
30BaHUEM OMopeakTopa 6apabaHHOTO THIA, HA KOTO-
PBIH IOy YeHBI TATEHTHI Ha MOJIe3HY10 Mojieh (Ne 145378,
146604).

B nepenoBbIx cTpaHax Mupa B pe3yJbTaTe MHOTO-
JIETHETO YCUIIEHHOTO BHUMAaHUS K BOIIPOCAM IIPOJIO-
BOJIbCTBEHHOW U 3KOJIOTHYECKOH 0€30IacHOCTH CII0-
JKHJIach BBICOKOI((EKTUBHAS CUCTEMa pEKOMEHIye-
MBIX K IPUMEHEHUIO HAMITYYIIINX TOCTYITHBIX TEXHO-
noruit (Best Available Techniques — BAT) Ha OCHOBe
9KOHOMHYECKH 0OOCHOBAHHBIX 3aTPaT, PAIIHOHAIIBHO-
r'0 IPUPOJIOTIOIB30BAHU S, HAYYHO OPraHU30BAHHOTO
TEXHOJIOTUIECKOTO PETIaMeHTa PaboT, BKITIOUAS OUUCT-

MOTEPV BMOTEHOB HA CTAAN BUOKOHBEPCUUN
HABO3A U MOMETA BA30BbIMUW TEXHONOrUAMU
ITotepu
TexHoornn nepepadoTku " "
Noﬁuh Yo Poﬁll.l’ %o
BuodepmenTanus B ycTaHOBKax
(pepMeHTaLIIS B ¥ 12,9 0.6
KaMEPHOTO TUIIA
BuodepmeHTanus B yCTAHOBKAX 6.1 0.7
OapabaHHOrO TUMA 2 2
ITaccuBHOE KOMIIOCTUPOBAHUE
B [TOJIEBBIX YCIIOBHSIX 25,0 7,0
T'ny6okas mepepaboTKa KHIKOTO
CBHHOIO HaBo3a (Oroornueckas 19,6 4,6
OYHCTKA)

KY CTOYHBIX BOJI, BRIOPOCOB B aTMOC(hEPY 1 UCIIOTIB30-
BaHUE OTXOJ0B. PekoMeHnaTenbHbIE CIPABOYHUKHU
BAT, nmenyemble mokymMmeHTamMu BREF (Best Available
Techniques Reference Document), nnaHUpyeTCs UC-
MIOJTE30BaTh KaK OCHOBY TP CO3JTAHIH aHAJIOTMIHBIX
POCCHICKHX CTPABOYHUKOB HAIYUYIIUX JOCTYITHBIX
texnonoruit (HAT).

Buenpenne npunanunoB HAT TpebyeT pa3pabor-
KU HOBBIX METOZOB, CHOCOOOB, CUCTEM IO OLIEHKE, KOH-
TPOITIO ¥ ITPOTHO3UPOBAHMIO COCTOSTHUSI OK Py KATOIIeH
Cpenbl OT BO3IEHCTBHUS CEITbCKOXO3SCTBEHHBIX TEX-
Honoruit. O6ocHoBanue HJ/I'T 6a3upyeTcs Ha CHHTE3e
METOIOB M CPE/ICTB MOJIYYEHH S CEITbCKOXO3SMCTBEH-
HOH MPOIYKIINU 3aJTAHHOTO KOJIMYECTBA U KAUeCTBa C
YUETOM IPUPOTHO-KINMATHIECKUX YCIIOBHI KOHKPET-
HOT'O PErMOHAa U 9KOJIOr0-3KOHOMUYECKUX ITOKa3aTe-
JIeW TEXHOJIOTUM.

s peanuzanuu Takoro momxona B TADII paspa-
0aTHIBAIOT KOHIICTIIIUIO U METOMUKY (hOPMHUPOBAHUS
CHCTEMBI HAMITYUYIITNX TOCTYITHBIX TEXHOJIOTUH. DTa
pabota BegeTcs mpu noaaepxke Munnpuponst Poc-
CUU U B COTpyAHUUYECTBE ¢ DemepaibHbIM aT€HTCTBOM
OXpaHbl OKpyKatoreit cpensl [epmannu. B pamkax
MIPOEKTAa MPEeMJIOKEHBI 000OIIEHHBIE KPUTEPUU IS
obocHoBaHus co3manus HIT mepepaboTku, XxpaHe-

HUS U UCTIOJTb30BaHUS HaBO3a [6]:

Kop
Z(in +Z,+ Zdi)

R Y , o)
M, - 2[[1_AFJXMNi"':|

i=1

Kop

z E spvgi
i=1

y = , (6)
p 0
My, - g[(l - A]/{/;wﬂJX MNi1:|

i=1 Ni

IJIE Kgpy — KAIIUTAJIbHBIE 3aTPATHI HA COXPAHEHUE TH-
TaTEIbHBIX BELECTB;

Kop — KOJIMYECTBO TEXHOIOTMYECKUX ONEPALIUIA BO
BCEM ITUKJIE ONOKOHBEPCUH;

Zg — 3aTPaThl HA COOPYKEHU A, HEOOXOANUMBIE IS
i-0} TEXHOJIOTUYECKON OIEePALUH;
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Z,;—3aTpaThl HA 060pyIOBaHKE, HEOOXOIUMBIE 15
i-01 TEXHOJIOTMYECKOU OIEepALIUH;

Z4 — 3aTPaThl HA TEXHUYECKUE CPEACTBA, HEOOXO-
JIUMBIE JUJTSI i-OM TEXHOJIOTUYECKOU ONepaliuu;

My —HadambHAS Macca a30Ta OOMIEro Mepes IoJ-
HBIM LIUKJIOM OMOKOHBEPCHU (Ha HAYAJIO MEPBOU TeX-
HOJIOTTYECKOH omepaIiim);

Vni — Macca a3oTa oOLIero Mocie i-oi TEXHOJIOT -
YECKOU OIepalny;

E,,—5KCITyaTallMOHHBIE 3aTPAThHI HA COXPAHEHHUE
MUTATEIbHbBIX BEIIECTB;

Ep, 4i — 9KCILTyaTallMOHHBIE 3aTPATHI JUIS i-ON TEX-
HOJIOTUYECKOH OIepanuy;

OmbIT 3apyOeKHBIX CTPAH ITOKA3BIBAET, UYTO OUCHB
6oubIryro poiib Bo BHenpennu HJIT nmeet rocympap-
CTBEHHAas SKOHOMUYeCKas moaaepxka [2, 3].

BoiBoapl. Cpeay moaxoa0B K arpo3KoI0rHUeCKOn
OLICHKE MOKHO BBLACTIUTH 1BA B3AUMOCBSI3aHHBIX Me-
TOA, OCHOBAHHBIX Ha OaJIaHCE TUTATEIbHBIX BEIIECTB
U BHEAPEHUM HAMITYUIIUX JOCTYMHBIX TEXHOJIOT I
(HAT). PazpabarsiBaemyro B Poccuu cuctemy HT
IUIAHUPYETCS IPUMEHATD AJIs CEIbXO3IPEATPUATUI
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AGRICULTURAL PRODUCTION ECOLOGY: PROBLEMS AND SOLUTIONS

V.D. Popov, D.A. Maksimov, A.Yu. Bryukhanov

Institute for Engineering and Environmental Problems in Agricultural Production, Fil’trovskoye road, 3,
set. Tyarlevo, St.Petersburg, 196625, Russian Federation

Researches of scientists of the Northwest Federal District of the Russian Federation and the European countries
are directed on decrease in an environmental pressure of agricultural production on environment. The international
projects BaltHazar, ERAB, BASE, Luga Balt are completed together with the leading foreign experts with support
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of the ministries of agriculture and environmental protection of Finland, Sweden, Denmark, Germany and other
countries. The greatest negative impact on environment proceeds from systems of processing and use of manure and
poultry litter. The main threat is posed by losses of biogenous elements, first of all nitrogen and phosphorus that
can be connected by imperfection of technologies and lack of ecological management at the enterprises. The
generalized ecological indicator of agricultural enterprise work is the effectiveness ratio of nutrient utilization. A
decision-making technique on ecologically safe placement and functioning of agricultural enterprises was offered.
The authors defined values of losses of biogenes during the main technological operations of processing of manure
and poultry litter, developed mathematical model for definition of losses of biogenes at stages of a production cycle
of bioconversion of waste of animal industry. The least losses of biogenes are reached at technology of of manure
or poultry litter processing with use of the bioreactor of drum type on which patents for useful model are taken out.
The generalized indicator of an environmental pressure of a livestock enterprise is the calculated value of balance
of nitrogen and phosphorus. According to requirements of the Helsinki Commission (HELCOM ) limitations of

introduction of nitrogen no more than 170 kg/ha and phosphorus no more than 25 kg/ha are accepted.
Keywords: Environmental pressure; Agricultural production; International projects, Environment.
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