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9KOJIOI'NYECKHUE CTAHIAPTHIL, PETYJIMPYIOIIUE
COJEPXAHHME BPEJHBIX BEIIECTB B OTPABOTABIINUX
T'A3AX JIBUTATEJIEM TPAKTOPOB

B. A. BEJIOYCOB, xaHJ. TeXH. HayK, 1OLEHT
YO «benopycckas rocyapcTBEHHAs CENbCKOX03HCTBCHHAS aKaIeMUsD»,
Topkwu, Pecydnmka benapychb
. B. BEJIOYCOB, cryaeur, ®UTP
YO «benopycckuii HAIMOHATIBHBIN TEXHUYECKUN YHUBEPCUTET»,
Munck, Pecniy6nuka benapychb

JmsenpHble nBuTaTenu BHyTpeHHero cropanus ([BC) ucmone3yrores B
Ka4yecTBE MCTOUHUKA HEPTUH KaK Ha TPAHCTIOPTHO-TATOBBIX CPEJCTBAX, TaK
W Ha CTallMOHApHBIX ycTaHoBkax. OOpa3oBaHME BPEIHBIX BELIECTB B JH-
3enbpHBIX [IBC — 3T0 ecTecTBEHHBIH pe3yNbTaT Mpoliecca CropaHus TOIUIHNBA
n cMma3ouHoro macna. ITostomy mmpoxoe mpumeHeHue ausensHbBIX JBC
BJIeYeT 3a co00i M MOBBINICHHOE BHUMAaHHE K HMM KaK yYaCTHHKaM IIPO-
1ecca 3arps3HEHHs OKPYJKAaIoled cpeipl BCIEICTBHE BhIOpOca BpEIHBIX
BelecTB ¢ oTpadoTaBummu razamu (OI') B atMocdepy.

OI' nuseneil mNpeACTAaBISIOT COOOH CIOXXKHYIO MHOTOKOMIIOHEHTHYIO
CMech Ia30B, IIapOB, Kaleib >KUAKOCTEH M JUCIIEPCHBIX TBEPJBIX YaCTHIL.
Bcero OI' IBC coaepxat okoi0 280 KOMIOHEHTOB, CPEAN KOTOPBIX MOXK-
HO BBLIEINUTH COAEPAKALIUECS B BO3AYIIHOM 3apsaie a30T N, u kucnopon Oy,
MIPOJIYKTHI MOJHOTO CropaHus TorumBa (quokcuy yriaepoga CO; u BOAsTHON
nap H,0), BemecTBa, oOpa3yromumecs B pe3yabTaTe TEPMHUUECKOTO CHHTE3a
13 BO3JyXa IPH BBICOKMX TemrepaTypax (okcuasl azota NOy), TpOIYKTHI
HETOJIHOTO cropaHus TorumBa (MoHookcun yriepona CO, yriieBogoposI
CHy, mucniepcHble TBepIble YAaCTUIBI, OCHOBHBIM KOMIIOHEHTOM KOTOPBIX
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SIBIISICTCSA CaXka, a TaKkKe OKCHIBI CEepHl, ajbIerHIbl, MPOAYKTH KOHACHCA-
[UH U TOJAMEPH3aLNH.

Conepxarne Tex win WHBIX BemecTB B OI' JIBC 3aBucuT Kak OT BHAa
HCTIONB3YEeMOT0 TOIUTMBA, TaK W OT THIA OPTaHM3allMd M COBEPIICHCTBA
pabodero mporecca TU3eNbHOTO ABUTATeNs. [103TOMy OOBIYHO yKa3BIBAIOT
JOCTaTOYHO HIMPOKHE Tpenesbl coaepkanus B OI' pa3nuaHbIX KOMIIOHECH-
TOB.

VYposenb Tokcuunoctu OI' muzenpHbix JIBC olleHMBaeTCss Ha OCHOBa-
HUH pe3yJIbTaTOB WX MCHBITAHUH O CTPOTO OTOBOPEHHBIM B MEXKITYHAPO-
HBIX ¥ HAaLMOHAJbHBIX CTaHAapTax MeToAuKaM. [Ipu 3TOM cTaHAapThl y4u-
TBHIBAIOT 00JIaCTh IPUMEHEHHUS! 00BEKTOB, HA KOTOPHIE YCTAHABJIMBAIOT JIBU-
raTesiy, TUI TPaHCIIOPTHOTO CPENICTBA, YPOBEHb MOIIHOCTH JBUTATENIs, HC-
MIOJIb3yEeMO€ TOTIIMBO, COCTOSHIE OKPY’KAIOMIeH CpeIbl, METOIBI U CPEACTBA
W3MEPEHUs pa3IMYHBIX TApaMETPOB U MHOTOE JPYTOE.

CeromHs1 4acTO MOYKHO CIIBIIIATH M YATATH O €BPOIEHCKIX HOpMaxX TOK-
cuudoctu OI' mBurareneit TpancnoptHbix cpenctB Euro (Euro-2/3/4/5/6).
OpHako Ha BHENOPOKHBIC MAIIMHBI OHU HE paclpocTpaHstoTcs. s camo-
XOIHOH, B TOM YHCIC W CEIbCKOXO3SHCTBEHHOW, TEXHUKH CYIIECTBYIOT
coOcTBeHHBIe HOpPMBI — Stage. OOIIeNpHU3HAHO, YTO €BPOIEHCKHE HOPMBI
TOKCHYHOCTH SIBJISIOTCSI OJTHMM M3 TNIABHBIX JIBUTATeJIel Iporpecca B JBU-
rarenectpoeHnr. Hopmamu Stage periiaMeHTHpyeTcsi MaKCHMalIbHOE CO-
nepxkanre B OI' deThlpeX TOKCHYHBIX COCTAaBJISIOIIMX — OKHCH YIJIepoja
(CO), yraeBogopoaos (CH), okucnoB azora (NOy) ¥ TBEpABIX YaCTHIl MU
caxu (PM).

[epBrie 3aKoHOMATENBHBIE HOPMBI EBpOCOr03a, OTpaHUYHUBAIOIINE TOK-
cuaHOCTE OI' BHEJOPOXKHBIX CAMOXOIHBIX MAIlWH, OBUTH OITyOJMKOBAHBI
27 dpespans 1998 r. (dupextuBa 97/68/EC) [1, 2]. Hopmbl mms amseneit
BHEJIOPO’KHBIX MAIlIMH BBOJIMINCH B J1Ba 3Tama: Stage | BCTynmumu B cuiry B
1999 r., Stage Il — B 3aBHMCHMOCTH OT MOJE3HOH MOIIHOCTH ABHTAaTEICH C
2001 r. o 2004 r. Iox aeWicTBUE 3THX CTAHAAPTOB MOAMANAIOT MPOMBIIII-
JICHHbIE OYPOBBIE YCTAHOBKH, KOMIIPECCOPBI, CTPOUTEIbHBIC KOJECHBIE IMO-
IpYy34YHKH, OYJIbJ03epPhl, BHEJOPOXKHBIE TPY30BbIe TPAHCIIOPTHBIE CPENICTBA,
MOOHJIbHBIE SKCKABATOPBI, KOTOPBIE MOTYT MEPEBUraThCs IO JI0pOraM 00-
LIErO T0JIb30BaHKs, BUJIOYHbIC MOTPY3YMKH, MAUIMHBI JJIsi YOOPKH M pe-
MOHTa JIOpPOT, CHEroyOOpOYHasi TEXHHKa, HA3eMHOE BCIIOMOraTelibHOe 000-
pYAOBaHHE J/JIsI a’pONOPTOB, OOOpPYJOBAaHHE BEPTHUKAJIHHOTO JIOCTYIIA,
MIOJTbEMHUKH, a TaKKe CaMOXOJHBIE IObeMHbIe KpaHbl. CelnbCKOX03sHCT-
BEHHBIE M JIECO3ar0TOBUTEIBHBIE TPAKTOPHI TaK)Ke MOJMNANAI0T MOJ ASHCT-
BHE ITHX CTaH/IAPTOB, OJHAKO CPOKU BCTYIUICHHS B CHIIY JJIS HUX WHbIE
(dupextusa 2000/25/EC ot 22 mas 2000 r.).
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Crannmapter EC Stage V (tabm. 1) ABISIOTCS HOBBIMH aKTyaJlbHBIMH
JEHCTBYIOIIMMH 3KOJIOTHYECKIMH CTaHIapTaMH 110 OTPAHUYEHHIO BPEIHBIX
BEIOpOCOB nBurarteneil BHemopokHoW TexHukd [1, 3]. Ecmm crammapTh
Stage IV pacmpocTpaHsiiich Ha IBUTATEIH MOIIHOCTHIO OT 56 mo 560 kBT,
TO B cepy AercTus Stage V momamyT BCE CHIIOBBIE arperaThl HE3aBHCUMO
ot mMoIHocTH: MeHee 19 kBT u cBrimie 560 xkBT.

[ocnennue uccie0BaHUs YYEHBIX MMOKa3ajH, YTO Ha 3JI0POBBE YEIIOBE-
Ka OYeHb OIACHOE BIIMSHUE OKa3bIBAIOT YACTUYKH Ca)KH, COAEpIKalIuecs B
OT', npuuem HanboJee ONacHbI JJIsL 3J0POBbs YEJIOBEKAa MeJbYaiIlie yac-
TUILBI pasMECPOM MCHLIIC MUKPOHA. D1 YacTULbl MOT'YT IPOHUKATH Fﬂy60-
KO B JIETKME U HAKaIUIMBaThCs TaM, IOITOMY B HOpMax Stage V BBeICHBI
HOBBIC OTPAHUYCHUA IO COACPIKAHUIO B or I[BI/IFaTeHeﬁ TBEPABIX YaCTUIL
(caxm) HE TONBEKO TIO0 Macce — PM, HO u o konmdecTBY — PN, a Takke oku-
cnoB azota NO,. Hopma PN BBemeHa ams Toro, 4ToOBl BEICOKO3((eKTHB-
HBIC TEXHOJOTWH (DUIBTPOBAHUS TBEPABIX YACTUI (CaKH), HAIPUMEp
GUIBTPBI ¢ aKTUBHOU (YIpaBisieMO) pereHepalell, rapaHTHPOBAHHO HC-
TIOJTb30BATINCH HA BCEX JBUTATENSX, MOANANAIOMNX MOA NEHCTBHE JTaHHBIX
HOPM.

Ta6numal. Hopmsl Stage V

PM (macca PN (kosmuecT:
Tun Amnanason CO CH NO, qac('mu) B(f YyacTui)
ABMraTens MOIIHOCTH, Ton
KBT r/kBr-u 1/xBr-u
Jlnzens P<8 2019 8,00 7,50*¢ 0,40 —
Jlnzenn 8<P<19 2019 6,60 7,50%¢ 0,40 —
Jlnzens 19<P<37 2019 5,00 4,70°° 0,015 1x10™
JTuzens 37<P<56 2019 5,00 4,70* 0,015 1x10™
Bcee 56 <P <130 2020 500 | 0,19° 0,4 0,015 1x10™
Bee 130<P<560] 2019 350 | 019°| 04 0,015 1x10%
Bcee P > 560 2019 3,50 | 0,19° 3,5 0,045 —
4CH + NO,
® 0,6 dns dsucameneii ¢ pyuHbIM HYCKOM, 8030YUHbIM OXIANCOCHUEM U HENOCPEOCTEEHHbL
BNPBICKOM

¢ Koagppuyuenm A = 1,1 ona 2az06v1x dsueamerneti
¢ Koogppuyuenm A = 6 dns 2azoevix dsueamenel

Ha ocHoBe mupexTtuB EBpocoro3a JOMKHBI OBITH CO3JaHBI HAIMOHAb-
HbIE 3aKOHBI TOCYIapCTB-WICHOB. [lepexomHBIM MephoJ C HATIOTOBBIMH
JIBITOTaMHU TPOJIOJKHUTEIBHOCTBIO IO JIBYX JIET MPEJOCTABJISACTCS B 0OIb-
LIMHCTBE CTaHIapTOB TokcuuHocTH OI' nBuUraTeneil BHEJOPOKHBIX MAalllMH
JUI TBUTATENICH, MPOM3BEACHHBIX J0 O(PHIMATBHON JaThl BCTYIUICHUS B
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JefCTBHE 3aKOHONATENBCTBA. I[IOCKONBKY KOHKPETHYIO IPOJOJDKHUTEIb-
HOCTB KaXXJOTO JIBTOTHOTO Ieproaa, oT 0 10 2 JeT caMOCTOSTEIHHO Ompe-
JeNsieT KaKI0e TOCYAapcTBO — wieH EBpocoro3a, TOUHEIH rpaduK BBEACHUS
B JICWCTBUE 3aKOHOJATEIHCTBA MOXKET PA3INUATHCS B Pa3HBIX cTpaHax [1].

Kaxnprii cranmapt Tokcmunoctu OI, ycranoBmeHHBIH EBpocorosowm,
00BIYHO MMEET JIBE aKTyaJbHBIC MAaTHl: JaTa ONOOpEHUs THIIA CTAaHAapTa,
Iocjie KOTOPOil BCE HOBBIC MOJICNH, MOJIYYAIONIUEe OJOOPEHUS TUIA CTaH-
JapTa, JOJDKHBI COOTBETCTBOBATH JaHHOMY CTaHAApTy; JaTra BbIXOJa Ha
PBIHOK (MM MEPBON pEerucTpanum), mocie KOTOpor BCe ABUTATENH, BBITYC-
KaeMble Ha PBIHOK, JIOJDKHBI COOTBETCTBOBATh IaHHBIM CTaHIApTaM.

Bce natel, ykasanHeie B Ta0j. 1, SBISIOTCS JaTaMu BBIXOAA HA PBHIHOK.
OObIuHO aTa 0TOOPEHUS THITA CTAHApTA YCTAHABIMBACTCS HA T'OJ] paHbIIe
COOTBETCTBYIOIICH AaTHI BRIXOAA Ha PHIHOK. [0 IBYX JIET yCTaHaBIMBACTCS
JUTUTENTFHOCTDh TIEPHOa MPOJAKH, KOTOPBIA MpelycMaTpUBaeTCS IS IBH-
rateiel, MPOM3BEACHHBIX IO COOTBETCTBYIOIICH NaThl BBHIXOJA HA PHIHOK.
[TockonbKy KOHKPETHYIO IIMTEIBHOCTH MEpHOAa MPOTAXH — OT HYNIS IO
IIBYX JIET — KaXKI0e ToCyaapcTBo EBpocoro3a ompenenseT caMOCTOATENBHO,
TOYHBIC BPEMCHHBIC PaMKH ACHCTBHUS 3aKOHOAATEIECTBA B PA3HBIX CTpaHAX
MOTYT pa3u4aThCs.

Urto kacaercst sxosorndeckux crangaptoB CIIIA, To mepBbie 3aKOHBI O
3aIIUTe OKPYXArolIe cpespl Obu pazpaboTaHsl U BBeAeHB COBETOM MO
3amuTe BO3AYIIHBIX pecypcoB mrata Kamudopuus. VX menbio sBISIOCH
CHUXEHHE BPEIHOTO BIMSHHSI JBUTATENIEl BHYTPEHHETO CrOpaHHs Ha OK-
pyxarornyro cpeny. [leppoHadanbHO OBLTH OTpaHUYEHBI BBIOPOCHI JOPOXK-
HBIX TPAHCHOPTHBIX CPEICTB, U JIUIIb IT03)KE YCTAHOBHIM HOPMBI JUIS JBH-
raTeJyied, UCTIOJIb3yEMBIX Ui ApYIrux 1enei [4].

OenepanbHbie cTaHAapThl Tier 1 IS NWU3EIBHBIX JBUTATEICH HOBBIX
BHEJIOPOXKHBIX MAaIlIMH ObUTH TpUHATHL B 1994 1. [lon ux melicTBue moama-
JIalTi CHJIOBBIE arperaThl MOIIHOCTEIO cBhime 37 kBt (50 1. c.). B 1996 1.
obi10 moammcano Cornamienne o mpuHiunax (Statement of Principles —
SOP) mexny YnpasnenueM 1o 3amure okpyxaromieii cpeast CIIIA (EPA),
Coetrom mo mpuponusiM pecypcam Kamudopanu (ARB) n xomnmauaMu-
MIPOU3BOIUTEISIME JABHUTaTeNeH, B umcie kotopweix Caterpillar, Cummins,
John Deere, Detroit Diesel, Deutz, Isuzu, Komatsu, Kubota, Mitsubishi,
Navistar, New Holland, Wis-Con u Yanmar [4, 5]. HopMbI 10JKHBI ObLIH
BCTYIUTb B J€HCTBUE MOATANHO, B iepuo ¢ 1996 r. mo 2000 r.

27 aBrycra 1998 r. EPA yTBepauno OKOHYATENbHYIO PEAAKIHIO HOPM,
oTpaxatouryto noyioxkenus SOP. DTOT MOKyMEHT OTHOCWIICA U K JU3EIb-
HBIM JIBUTATEsIM BHEJAOPOXKHBIX MAaIIMH. B TOM e roay ObUTH BBEICHBI
crangapthl Tier 1 mis nBurarteneit morHocThI0 HIKe 37 kBt (50 1. ¢.) u
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6onee xectkue Tier 2 m Tier 3 mns Bcex nBuratenei. Tier 2 u Tier 3 perme-
HO OBLIO BBOAWTH B AekicTBHE modtanHo, ¢ 2000 r. mo 2008 r.

CoBpeMeHHBIE necTBYyrOmuMe HOPMEI Tier 4 Taxke ObUTH BBEIEHBI TO-
stamHO, ¢ 2008 r. mo 2015 r. Hopmer Tier 4 mis nBuraTeneif MOIIHOCTBHIO
MeHee 560 kBt u cBemme 560 kBT mpencraBnensl B Tabn. 2 [5]. Hopmsr
MpeIyCMAaTPUBAIOT 3HAuMTeNbHOE cokpamerne NOy (i1 nBurareneit
MOIIHOCTBIO cBhIlIe 56 KBT) n caxu (cBbime 19 kBT), a Taxke 6osee cTpo-
rue orpannuenust coxepxanust CH. Hopmer conepxanus CO ocratotes 6e3
M3MEHEHUH TaKUMHU ke, Kak B Tier 2...3.

B nacrosiiee Bpems Tier 4 cootBeTcTBYeT cranmapTam Stage IV. Tier 4
u Stage |V cx0xu HE TOJIBKO HOMEHKIIATYPOid, HO K HOpMaMH. DTO ClIeJIaHO
JUISL TOTO, YTOOBI B YCIIOBHSAX COBPEMEHHOM riodanu3anuu He ObUIo HeoO-
XOIMMOCTH JIJIs K&KIOTO PBIHKA CO3[aBaTh OTACIbHBIC nBUTaTenn. HOBBIMH
crarmgapt Tier 5 moka emre He npuHAT [4, 6].

CrienaicTh CYATAIOT, YTO JUIA BHITTONHEHHS HOpM Stage V u Tier 5 He
moTpedyercs KapaIuHAJIbHBIX M3MEHCHHH B CYIIECTBYIOUINX HAa CETOTHSII-
HUM JeHb TexHosorusaXx [1, 6, 7]. Ckopee BCero BBIMOIHUTH HOPMBI Stage V
MOJHO OyZIeT IyTeM 3BOJIIOLIHH YK€ CYIIECTBYIOIINX TEXHOJOTHH, KOTO-
PbI€ MPUMEHAIOTCA B ABUTaTE/IAX, COOTBECTCTBYIOIINUX TpeGOBaHI/IHM HOpM
Stage IV, a He peBOTIOIMOHHBIMY U3MEHEHUSIMH B COCTaBE U KOHCTPYKIIU-
AX CUCTEM U ME€XAaHHU3MOB ABUIAaTCIIA. LITO6I)I BBIIIOJITHUTH Tpe6OBaHI/IH HOpM
Stage IV, MHOrME TPOW3BOJUTENU IBUTATEIEH HCIONB3YIOT IU3EIBHBIN
OKUCIHUTENbHBIA KaTauTnyeckuil Hedtpanuzatop DOC u cucremy cenex-
TUBHOM Katanutuueckod HelTpanuzauuun SCR. OxpHako mpu nepexone K
HOpMaM Stage V k 3ToMy 000pyJOBaHHUIO, BEPOSTHO, MPUACTCS T0OAaBUTH
caxesblit puisTp DPF [6, 7].

Tab6nuua 2. Hopmsr Tier 4

JIBuraresau a0 560 kBt

NMHC +

MomnocTs co NMHC NO NO, PM
JBHUTaTeJsl, Ton + x
kBT (1. ¢.) r/kBT-4
Menee 8 (menee 11) 2008 8,0 (6,0) — 7,5 (5,6) — 0,4 (0,3)
8.19(11..25 | 2008 | 66(49)| - 75(66) | - 0.4 (0.3)
2008 | 55@1)] - 75(66) |~ | 03(0,22)
19372550 M0 T s 5@y - 4735 |~ | 0,03(0,022)
2008|5037 - 4735 |~ | 03(0,22)
37..:36 (30..75) 50135 0 (3.7) . 4.7 (35) ~ [ 0,03(0,022)
56,130 (75...175)| 2012-2014] 5,0 (3.7)] 0,19 (0.14) — [04(03] 002(0,015)
130...560 (175...750] 2011-2014] 3,5 (2,6) | 0,19 (0,14) — 10,4(0.3) 0,02 (0,015)
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JIBuraresu 6osee 560 kBt

Tox Kareropus CcoO NMHC NO, PM

FCHGpaTOpHI)Ie YCTaHOBKH
omtoerore Gomee 000 ciyx| 35 (26) | 040(0.30) | 0,67 (050) | 0,10 (0075)

2011 Bce nBurarenu, kpome
reHepaTopHbIx ycraHoBok | 3,5 (2,6) | 0,40 (0,30) 3,5(2,6) 0,10 (0,075)
MorHocThIo 6osiee 900 kBt

I'eneparopusle ycranosku | 3,5 (2,6) | 0,19 (0,14) | 0,67 (0,50) | 0,03 (0,022)

2015 Bee uratenn, kpome | 355 6) | 019(014) | 35(26) | 0,04(0,03)
TC€HEPATOPHBIX YCTAHOBOK

B 3akiroueHue clienyeT OTMETUTb, YTO JUIA TOTO YTOOBI TOOUTHCS COOT-
BETCTBHA JABHTATEICH BCE YKECTOUAIOMIMMCS HOpMaM, IPAaKTHUECKH BCEM
MOTOPOCTPOUTENSIM MPHIETCS B KOHEUHOM CYeTe CHAOAUThH CBOIO MPOAYK-
LU0 CIIO’KHOM 3JICKTPOHHOW ammapaTypoil yIpaBlIeHHUS H KOMITBIOTEPHBIMHU
nporpammami [ 1, 7]. PaspaboTku Takux CUCTEM TPEOYIOT OOJBIINX YCHIUH
u cpenacts. [IponsBoauTenu qBUTATENCH BCEMHU CPEICTBAMH BO3ACHCTBYIOT
Ha 3aKoHOnaTenbHBIC opraHbl EBpocoroza, CIIA u Anonun, mobusasch
rapMoHu3aiuu HopM TokcuuHocTH OI' Bo Bcem mupe [2]. YHuduxamus
3aKOHOJATEIhCTB YCTPAHUT MPETATCTBUS K COBEPIICHCTBOBAHUIO JBHTATE-
ne#t u cepruduranuu (0M00PSHUIO) TUIIA JBUTATENICH HA PAa3IMYHBIX PHIH-
Kax.

Jlis rapMoHM3anuu ¢ HopMamu Stage V B SKOJIOTHYECKHE CTaHIAPTHI
CIIA npuzpercst BHECTH HEKOTOPBIC IPUHIAITHATBHBIC H3MCHEHUS: KaK yXKe
TOBOPHUIIOCH, B Stage V orpaHmuuBaeTcs KoJIu4ecTBO TBepAbix dactuil (PN)
B BEIOpOCax, U JJIs BHIIIOJTHEHUS 3THX TPeOOBaHUN HEOOXOIUMO 00s3aTeIb-
HO Hcnonb30BaTh caxeBbld Guinbtp DPF, B To Bpemst kak Hopmbl Tier 4
MOTYT OBITh BBIMIOJIHEHBI 0€3 UCIOIB30BaHUs caxxeBoro ¢uibTpa [4, 5].
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Beenenne. Ilnonopoaue Nmo4yB OTHECEHO K YHUCIY TOCYJapCTBEHHBIX
npuoputeToB. OTHUM U3 ONpPENENAIONIUX MToKa3aTelel II0JOopOIus HOYB
SIBIIICTCS coziepkaHue rymyca. [1o pe3ysibpraTtam MocieHero Typa cieaoBa-
HHUS OHO COCTaBIIIET Bcero ymmb 2,25% [1, 2, 3], npudeM HaOmromaercs
TEHICHIMS K eT0 CHIKeHHI0. OOBSICHIECTCS TaKOE TOJOKEHUE HEJA0CTATOY-
HBIMH 00hEMaMH M HECOBEPIICHCTBOM TEXHOJOTHH MIPUMEHECHHUS OpraHude-
CKHX YINOOpEHUH, SBISIOMIMXCS OCHOBHBIM MCTOYHHKOM JUI 0Opa3oBaHUs
rymyca. C yBeIHdeHHEM COACpKaHMs TyMyca B IOYBE yIyUIIAIOTCs (HU3H-
KO-XUMHYECKUe cBoWcTBa. Ha 3ToM (oHe 3HaumTeNnbHO Bo3pacTaeT dhdek-
TUBHOCTh BHOCHMBIX MUHEPAIBHBIX YI00penuii [4, 5, 6].

W3 31eMeHTOB MHUTaHUs, COAEePKAIIUXCS B KOPMax, B COCTaBE HaBO3a B
mouBy Bo3Bpamaercs 70-90 % azora, 70-80 % docdopa, 80-90 % xamus,
80-95 % xampuus u 40-50 % opranmueckoro BemiecTBa. Kpome Toro, c
YBEJIMYCHHUEM COICP)KaHUSI TyMyCa CHIDKACTCS KOI(P(MHUIIMEHT BHEIIHErO
TPEHHUS TOYBBHI IO Pa3IUYHBIM MOBEPXHOCTAM. [IpHPOCT OpPraHu4ecKoro
yriaepona Ha 0,1 % cHmkaer mioTHOCT mouBsl Ha 0,01 r/em®. Cremosa-
TEJNBHO, CHIDKACTCS YIENEHOE CONPOTHBIICHUE PabOYMX OPraHOB MOYBOOO-
pabaThIBAIOIINX M MOCEBHBIX MAIMH M YMEHBIIACTCS PAacXoj TOIUIMBA Ha
BEITTOJTHEHHE COOTBETCTBYIOIIUX OTEPAITHii.

Crnemyer OTMETHTh, YTO B 9KCKPEMEHTAaX JKUBOTHBIX, KDOME OCHOBHBIX
anementoB nutanus pacteHuit (NPK), comepikaTcst pa3nuyHble MHKpO3JIE-
MEHTBI, KOTOPBIMHU TOUBHI benmapycu obecredensl ciado. Tak, B moidydae-
MBIX 00bEMaXx SKCKPEMEHTOB cojaepkurcs 690 T mapranua, 115 T menw,
50 T 6opa, 7 T koOanbTa, 76 T 1MHKA, 0KOJO 10 T MONMOIEHA U PS IPYTHX
MHKPOIJIEMEHTOB.
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