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BeHntumnsamnus: nmomemieHue A NTUI MOXKET MUMETh €CTECTBEHHYIO WM/ WU
OPUHYAUTEIbHYIO BEHTWISLUIO, B 3aBUCUMOCTH OT KIMMAaTHUYECKUX YCIOBUH U
TpeOOBaHUI K CONEP)KAaHUIO MTHUIl. 3MaHUE MOXET ObITh pa3paboTaHO TakK, YTOOBI
HAIpPaBJIATh MOTOK BO3/lyXa OT BEHTWISALMU MONEPEK WM BJOJb MOMEUICHUS, WIN
Yyepe3 OTKPBITHIN KOHEK KPBIIIM BHU3 C TOMOUIbIO BEHTUISATOPOB MO/ KJIeTKU. s
o0eux CHCTeM BEHTWIALMHU, IMpeodsajgaioiee HampaBlIeHHE BETpa MOXKET
HOBJIMATH HA MOJIOKEHUE 3/1aHUSI TAKUM 00pa3oM, 4TOOBI IOBBICUTh HEOOXOAUMBIN
KOHTPOJIb BEHTWJISIIIUK BO3/IyXa, a TAKXKE COKPATUTh BHIOPOCHI B UyBCTBUTEIHHBIC
00JacTH, B HEMOCPEJACTBEHHON OJIM30CTH OT mpeanpusarud. B obnacTsax ¢ HU3KOH
BHEIIHEW  TeMieparypod, MOXET  ObITb  YCTAHOBJIIEHO  OTONMTEIBHOE
o0opyaoBaHue, 4YTOOBI MOJAEPKUBATH HEOOXOAUMYIO TEMIEPATYPY BHYTpPH
3naHusl. BeHTWsiust BakHa AJi 370pOBbs NTHIL U, CJIEAOBATEIbHO, BIUSET Ha
ypoBeHb Ipou3BoAcTBa. OHa NPUMEHSETCs, KOTaa TpeOyeTcss OXJIaKICHUE, U Ui
MOJIIEpKaHUs COCTaBa BO3[yXa B MOMEIIEHUU Ha TpeOyeMoM ypoBHe. Hampumep,
JUISL COCTaBa BO3/yXa B MOMEIICHUAX AJisi OpoiliepoB B benbrum pekoMeHayoTcs
npeaesibHbIe 3HAYEeHMs] KOHIIEHTpAllUM, KaK IOKa3aHo B Tabmuue 2.3, HO 3TH
3HAYEHUs BapbUPYIOTCSI MEXKIY TOCy1apCTBaMHU-UICHAMHU.

Tadanua 2.3: PekomeHayemMble npeaebHble 3HAYCHUS NJIS1 PA3JIHYHBIX

razoo0pasHbIX BelIeCTB B BO3AyXe B IOMCIICHUSAX /AJs Opoiljiepos, B

beabruu.
IHapamerp IIpenenbHoe 3HAYCHUE
CO; 0.20 - 0.30 % ot oObeMa
CcO 0.01 % ot oObema
NH;3 25 gacTed Ha MUJUIMOH
H,S 20 gacTel Ha MUAJIJTMOH
SO; 5 yacrteil HAa MUJUTUOH
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2.3.2 KOoHTpOJIb KJIUMATA B IOMELIEHUSIX 1JIS CBUHEH




Knumar B momemeHun uisi COAEpKaHWsI CBUHEH OUYEHb BAXKEH, TaK Kak
aMMHaK B COYCTaHWUU C TMBUIbIO, KaK WM3BECTHO, YaCTO SIBJSICTCS TPHYUHON
pecrnupaTopHbIX 3a00JieBaHUN CBUHEHM, B TOM 4YHUCJE aTpPO(PUUYECKOr0 pUHHTA H
DH300THYECKOW THEBMOHUHU. [lOCKONBKY paOOTHHUKM MOTYT TakKe CTPaaarh
IbIXaTeNbHBIMU  Oosie3HsaMu  [98, dopym, 1999], ocoGeHHO Ba)XHO, YTOOBI
MOMEIIEHUE JIJIsi CBUHEH MMEJIO JOCTATOUHYIO BEHTUJISIIMIO.

MunumansHble (KaueCTBEHHbIC) TpeOOBaHMS W3JIOXKEeHbl B JlupekTtune
91/630/ EEC [132, EC, 1991] no KOHTpOJIIO KIMMaTa B IOMEMICHHUIX JIJIsi CBHHEH.
TemmepaTypa ¥ BIQXHOCTH BO3AyXa, 3albUICHHOCTH, ITUPKYJSIIIUS BO3IyXa H
KOHIICHTpaIMsl Tra3a JOJDKHBI OBITh HIDKE OMAacHOro ypoBHsA. Hampumep,
PEKOMEHIYIOTCS KOHIIGHTPALMKM TPEIC/IbHBIX 3HAYCHUMU, MOKa3aHHBIC B TaOJIHIIC
2.6, HO 2TH 3HaYEHUS paznudaroTcs B cTpaHax-wieHax EC. Xopomras atmocdepa B
MTOMEIIEHUH MOXKET ObITh JOCTUTHYTA ITYyTEM:

_ MBOJISALNM 3aHuN

__ OTOIUICHUS

__ BCHTHJIALIMH.

DaKTOopbI OKpYKAIOLIEH cpeabl YpoBeHb / nosiBJIeHHE

B IOMEIIICHUHN

CO Huxe namepsemMoro 3Ha4eHUs
H,S Huxe namepsemMoro 3Ha4eHUs
OtHOcHUTENbHAS BIAXHOCTh, H Csunbn 10 25 kr: 60 — 80 %:;

CBunbu 25 xr u 6oiee: 50 — 60 %

NH; Maxkcumym 10 yacTeit Ha MUJITHOH
CKOpOCTh BO3yIIIHOTO TOTOKA OnopocuBiMecs CBHHOMATKU U OThEMBIIIIN:
<0.15 M/ c;

CBUHOMATKH AJI1 ClIapUBaHUA 1 CYIIOPOCHBIC

ceuHomatku. <0.20 M/ ¢

CO; Maxkcumym 0.20 % ot oObema

Tabnuua 2.6: O0mme OpUEHTHPOBOYHbIC YPOBHH B NMOMEIIEHMHU IS

CBUHEN




[Tpou3BOAUTENBHOCTh MPUMEHSAEMBIX CUCTEM 3aBUCHUT OT:

- MPOEKTUPOBAHUS U CTPYKTYPHI 3JaHUS

- TOJOKEHMsSI 3JIaHWs 10 OTHOIICHHWIO K HalpaBJICHHIO BeTpa U
OKPYXAIOIM 00bEeKTaM

- BHEJIPEHUS CUCTEM YTPABIICHUS

- BO3pacTa CBUHEW U CTaJ Uy IPOU3BOJICTBA.
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3. YpoBHHU nOoTpedIeHusI U BLIOPOCOB OT MHTEHCMBHOI0 NTHIEBOACTBA
U CBHHOBO/ICTBA

B oToli raBe mpuBeeHBI JaHHBIE O MOTPEOJEHUM U YPOBHE BHIOPOCOB,
CBSI3aHHBIX C JEATEIBHOCTHIO Ha (hepMax /il UHTEHCUBHOTO BHIPAIIIMBAHUS MITUIIBI
U CBUHEH, HA OCHOBE JAHHBIX, KOTOPbIC ObLIM MPEJOCTaBIEHBI B paMKax OOMEHa
uHpopmarmert. OHa cocTaBiieHa, 4YTOOBI J1aThb 0030p JUANa30HOB, KOTOpPHIC
NPUMEHSIOTCST K 3TUM cekTopam B EBporie, U 4TOOBI CIY>KUTh B KayecTBE
OpPUEHTHpA ISl YPOBHEH MNPOU3BOAUTEIHLHOCTH, CBSI3aHHBIX C TEXHOJIOTHSIMHU,
npeacraBieHHbIMU B ThaBe 4. Korja 5T0 BO3MOXXHO KpPaTKO OMHUCAHBI (haKTOPBI,
OTBEYAIOIINE 3a U3MEHECHUS JAHHBIX. YCJIOBHUSA, NMPU KOTOPBIX OBUIM MOITYYEHBI
JTaHHBIE, OMKCaHbI O0JIee MOAPOOHO B OLIEHKE NMPUMEHSAEMbBIX TEXHOJIOTHI B ['11aBe
4,

3.1 Beenenue

OcHOBHBIE TIPOU3BOJCTBEHHBIE CHUCTEMBI M TEXHOJOTMM Ha depmax
WHTEHCUBHOI'O KUBOTHOBOJICTBA OBLJIM OMHCAHBI B I1aBe 2. YPOBHH MOTPEOICHUS
U BBIOPOCOB, KOTOpBIE OBUIM 3aperMCTPUPOBAHBI HE BCETJa JIETKO 3aMepATh, U

OCHOBHBIC U3MEHEHHS TIPOUCXOJIAT M3-3a OOJIBIIOTO Yncia GakTOpOB.

OcCHOBHBIE BH/bI KiroueBble 3KkoI0rn4ecKue npoodsaemMbl
AedATeJbHOCTH HAa (pepme | TloTpedJieHHe IHoTeHuMabHBbIE BHIOPOCHI
ConepxaHue KUBOTHBIX: SHEPrus, BeIOpocel B atMmochepy (NHj),
- CUCTEMa Pa3BElICHUS MOJICTUIIKA 3amnax, Iym, HaBo3

ZKHNBOTHBIX (KJ'ICTKI/I,

SIIIIAKHA, CBOOOIHOE




CoJIepIKaHue)
- CHUCTEeMa YAAICHHS U
XpaHeHus (BHYTPEHHE)

HaBO3a

ConepxaHue KUBOTHBIX:

- o0opy0BaHKE IS

KOHTPOJI U ITIOAACPIKAHMA

MHUKPOKJIMMATa 1
- o0opyoBaHKE IS

KOPMIJICHUS U ITIOCHUS

DHEPIus,

KOpMa, BOJa

IITyM, CTOYHBIE BOJIBI, TTbLTH, COy,

YKUBOTHBIX

XpaHeHHe KOPMOB U SHEpPrus IBLITb

KOPMOBBIX JOOaBOK

XpaHeHUE HAaBO3a B BeIOpOCEl B atMochepy (NHj),

OTJIEJIbHOM MOMEILEHUN 3armax, BBIOPOCHI B TTIOUBY

XpaHEHUE OCTaTKOB, 3anax, BEIOPOCHI B IOYBY,

OTJIMYHBIX OT HaBO3a IPYHTOBBIE BOJIbI

XpaHEHUE TyII 3amnax

Beirpyska u norpyska 1yM

YKUBOTHBIX

Bnecenue HaBo3a Ha DHEPIUs BBIOPOCHI B aTMocdepy, 3amnax,

3eMITIO BBIOPOCHI B TIOYBY, TPYHTOBBIC U
noBepxHocTHBIE BOJLI N, P u K n
T.1., IIIyM

OOpaboTka HaBO3a Ha 100aBKH, BBIOPOCHI B aTMOC(epy, CTOUHbIE

bepme SHEprusi, BoJa | BOJbI, BHIOPOCHI B IOYBY
N3menbuenue u DHEpPIus [Ib11B, IIYM
[epeMablBaHie KOPMOB

OunCcTKa CTOYHBIX BOJ 00aBKH, 3a1ax, CTOYHbIE BOJIbI




DHEPIus,

Cxuranuie OcTaTKkoOB SHEprus BEIOPOCHI B aTMOc(epy, 3amax

(HampumMmep, TyIII)

Taoauna 3.1: KiroueBbie 3ko0rn4eckue nmpodjgeMbl OCHOBHBIX BHI0B
HesiTeJIbHOCTH Ha epmax.
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3.3 YpoBHH BbIOPOCOB

BonpmmHCTBO  BBIOPOCOB  OT OCHOBHOM  JIESATENBHOCTH Ha  JIIOOOM
ntunedepme wiv CBUHOPEPME MOTYT ObITh OTHECEHBI K KOJIMYECTBY, CTPYKTYpE U
coctaBy HaBo3a. C 3KOJOTMYECKOM TOYKHM 3pEHMS, HABO3 SBILIETCS BaKHEHUIIUM
OCTaTKOM, C KOTOPHIM MOKHO CTOJIKHYThCs Ha (epme. [loaTomy sTOT pazpen
HAaYMHAETCS C 0030pa XapaKTepUCTUK CBUHOTO HaBO3a M NTHUYLETO TOMETA,
npexzae yeM OyayT HmpeAcTaBiIeHbl YPOBHU BHIOPOCOB B Pe3yJIbTare AEATEIbHOCTH
Ha depmax.

Bosnbiiast yacte nHGOpMALINK 1O IKOJTOTUYECKUM BOIIPOCAM paccMaTpUBaET
BbIOpockl NH3-N 1 NH"™-N u P,Os. Pasnauunbie BUABI AEATCIBHOCTH Ha (epmax
CIIOCOOCTBYIOT ATHUM BBIOpOcaM B pasznuyHoi cteneHu. CojaepkaHue KUBOTHBIX

HCOJHOKPATHO 3HAYMJIIOCH B Ka4YCCTBC IJIaBHBLIX (baKTOpOB B 000HuX CCKTOpax

(Tabmuna 3.24).

O61mme nmorepu IITHUBI CBuHbBH
KT % KT %

CymMapHsbie oTepu npu coaepxanuu | 29.21 68.6 20.41 69.9
CymMapHbi€ OTEPH MPU XPaHSHUU 0.21 0.5 1.83 6.3
CyMMapHbI€ oTepu Ipu 12.40 29.1 6.17 21.1
pazOpacbIBaHUHU
CyMMapHbI€ MOTEPU HA CBEXKEM 0.76 1.8 0.80 2.7
BO3yXe
OO6mue noTepu 42.58 100.0 29.21 100.0

Tadnmuuma 3.24: Ilpumep xkonTpuOyumum B BbIOpochl NH3-N ot

Pa3JMYHBIX BUJOB JeATeJIbHOCTH B BesitmkoOpuranun (1999).
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XapaKTepucTrKa HaB03a, B IEPBYIO OUEPEb, 3aBUCUT OT Ka4eCTBa KOpMa, U
BbIpakaeTcs B % OT CMENIaHHOTO KOpMa B CYXOM BHJE M KOHIICHTpallUu
nutaTtenbHbIX BemecTB (N, P, u 1.1.), a Takke 3PPeKTHBHOCTH, C KOTOPOU
KMBOTHOE MOXET IpeoOpa3oBaTh €ro B MPOAYKT (MOKa3aTeiab KOHBEPCUH KOPMA).
[TockonbKy XapakTepUCTUKM KOpMa B 3HAYUTEIBHOM CTENEHM BapbUPYIOTCA,
KOHLIEHTPAI[MU BELIECTB B CBEKEM HABO3€ AaJyT aHAJIOTMUYHbIE U3MEHEHUs. Mepbl,
IpUMEHSIEMBIC JJI1 YMCHBIICHHUS BBIOPOCOB, CBA3aHHBIC CO COOPOM (CozepIKaHue),
XpaHEHHEM M 00pabOTKON HaBO3a MOBJUAIOT Ha CTPYKTYpY U COCTaB HaBO3a U, B
KOHILIE KOHLIOB, OYZyT BJIUSATH Ha BBIOPOCHI, CBSI3AHHBIE C BHECEHUEM HA 3EMIIIO.

BriOpockl mipejicTaBieHbl B BHUJIE JIMANa30HOB, a HE B BUJE OTACIIBHBIX
CPEIHUX 3HAYEHWH, KOTOpbIE HE MPU3HABAIM OBl CYIIECTBYIOIIHME Pa3Iu4Ms WU
0onee HU3KKE ypoBHHU. CaMblii HU3KUI M CaMbIil BHICOKUW YPOBHH, KOTOpPbIE OBLITH
3aperucTpUpPOBaHbI, POPMUPYIOT OOLTUN €BPONMEUCKUN AUana3oH, U MPUBOIATCA
(GakTophl, BBI3BIBAIOIIME ATOT pa3dOpoc 3HaueHWil. Ha HanumoHaibHOM YpOBHE,
BBIOPOCHI OyIyT BapbUpPOBATHCS B TMpeAeliax pa3IMyHbIX JAUANa3oHOB, HO
npezamnoaraercs, 4YTo (akTopbl OyAyT aHAJOTHYHBI. Pasznuuus ObUTM OOBSICHEHBI,
KOTI'JIa 3TO ObLIO BO3MOKHO CJIeJaTh HA OCHOBE JaHHBIX.

3.3.1 BeiesieHne HaBo3a

B sTom paznene mpeacTaBieHbl YPOBHU IKCKPELMHM HABO3a U COAECPKAHUS
MUTATEIBHBIX BEHIECTB. bBBUIO MpPOBENEHO MHOXKECTBO HCCIEIOBAHUNA, YTOOBI
MOHSATH, KaK MOJYyYEHHE HABO3a M COJACPKAHUE MUTATENIbHBIX BELIECTB MEHSETCA
Ha pa3HbIX CTAaIMAX MPOU3BOJCTBA W MPU PAa3HOM COCTaBE palMoHa. bpuin
pa3paboTaHbl MOJENU, TO3BOJISIONINE TPOBOJAUTH JIETKUHA pacdyeT BHIOPOCOB,
BBOJISLIME CTAaHAAPTHI MOTEPh MPU OOMEHE BEIIECTB WJIM COXPAHEHUS] HEKOTOPHIX
MUHEpAJIOB. BbUT TpeAcTaBlieH mpuUMEpP, KOTOPBIA HUCIHONb3YETCS MJIA pacuera
MUHEPAJIOB, BBIBOJUMBIX M3 OpraHuW3Ma >KMBOTHBIX Pa3IUYHBIX BUIOB (Tabmuia
3.25). Ilpu wu3BEeCTHOM COCTaBe KOpMa, OSTO TMO3BOJSET HACHTUDUIIMPOBATH

MOTEHITMAIBHOE KOTUYeCTBO MUHEpabHBIX 37eMeHTOB N 1 P2Os. Cpennue motepu



N Bo Bpemsi xpaHeHus, oOpaboTku U pazOpacbiBaHus OleHUBaoTcs B 15% ot

obmrero mpousBojacTra [ 174, bensrus, 2001].

BubI (KHBOTHBIX Oo01ee comep:kaHue MUHEPAJIBLHBIX BEIIECTB B
HaBo3e (KI/ ;)KUBOTHO€/ T0/1)
P20s N
Cunbu 7 — 20 xr 2.03 x (morpebnenue P) —| 0.13 X (motpediienne N) —
1.114 2.293
CBunbn 20 — 110 xr 1.92 x (motpebnenne P) — | 0.13 X (morpedmenue N) —
1.204 3.018
> 110 kr 1.86 x (morpednenue P) + | 0.13 X (motpebiacaune N) +
0.949 0.161
CBHHOMATKH, B TOM 1.86 x (motpedaenue P) + | 0.13 X (morpebnenune N) +
gucie moromcTBo < 7 kr | 0.949 0.161
Hecymku 2.30 X (motpebnenne P) — | 0.16 X (morpedienue N) —
0.115 0.434
Bpoitnepsr 2.25 X (motpebnenue P) — | 0.15 X (morpednenune N) —
0.221 0.455

P — nompebnenue P 6 ke/ sccusomuoe/ 200

N — nompebaenue cvipoco benka 6 ke / sHcusomuoe/ 200

Taomuna 3.25: Ilpumep Moaeseil, ucmoab3yembix B beabrum ais
pacuera cojepKaHusi MUHEPAJIbHbIX BellleCTB B HABO3E.
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3.3.1.2 YpPOBHH 3KCKpPelNH U XapAKTePUCTUKHA CBUHOT0 HAB03a

['omoBOI 00BEM MOTYy4aEMOTO CBUHOTO HaBO3a, MOYU M CYCIICH3UH, 3aBUCHUT
OT KaTerOpUH NPOU3BOJICTBA CBUHEH, COIEpKaHUS IMUTATEILHBIX BEIIECTB B KOPME
U TIPUMEHSAEMON CUCTEMBI MTOEHUS, & TAKXKE OT PA3IMYHBIX ATANIOB MMPOU3BOCTBA C
WX TUIOUYHBIM MeTaboIuM3MoM. B mepwos mocie oTiydeHus, KOHBEPCHsS KopMa U
MIPUPOCT KUBOK MACCHI, IPEXK]IC BCETO, BIUAET HA BBIXOJBI OT OJHOTO YKHBOTHOTO,
B TO BpeMs Kak TEMIbI POCTa W TPOILEHT MBIIICYHOW MeHee BaKHbI. J[is

CBUHOMATOK, BBIXOAbI HC 3aBUCAT OT IMPOU3BOAUTCIIbBHOCTU IIPHU HCUHUCICHUU Ha
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OIHO JKMBOTHOC, HO MOI'yT CHIIBHO BapbHPOBATBLCA, KOI'Zd BbIPAXKAIOTCA B

SHAYCHUAX Ha ITOPOCCHKA.

COOTHOIICHUC KOpMa/ BOJAbI ABJIAIOTCA BaXXHBIMHU q)aKTOpaMI/I,

HpOI[OJ'DKI/ITCJ'IBHOCTB InepnoJga IMmponu3BOACTBA U

KOTOpPBIC B

JanbHENIIEM OOBSCHSIOT HAOJII0aeMble BapHallid B KOJUYECTBE MOJYy4aeMOIO

HaBo3a B roj (tabnuna 3.27). [Ipu Gosee BbICOKOM yOOMHOM Bece, MOJIyYaroTCs

Oosnee BhICOKME YpoBHM HaBo3a (BemukoOpuranus, 4,5 - 7,2 Kr Ha KUBOTHOE B

JICHB JIJIs1 OGKOHHBIX CBUHEH).

Karteropus IIpousBoauTENbHOCTD (KT / IIpon3BoAUTENBHOCTD
CBHUHeEN ’KUBOTHOE€/ JIeHb) B M°/ ;KHBOTHOE

HABO3 Mo4a CyCHeH3usi | B MeCsiI| B I'oJJ

CymnopocHbie 2.4 2.8—-6.6 52-9 0.16-0.281.9-3.3

CBUHOMATKHU

Onopocusmuecs | 5.7 10.2 109-15910.43 51-58

CBUHOMATKH 1)

OTbembiiu 2) 1 04-0.6 1.4-23 0.04-0.05|05-0.9

CBuHBH Ha | 2 1-21 3-7.2 0.09-0.13|11-15

oTKopMme 3)

CBuUHBH Ha | HET HET 10-13 HET HET

orkopme (160 | maHHBIX TAHHBIX JTAHHBIX JTAHHBIX

KT)

Monogsie 2 1.6 3.6 0.11 1.3

CBUHKH

1) nompebnenue 800bi 3a6ucum om cucmemsl NOEHUS

2) cucmemsl numaHuA U nOeHUsl 6HOCAM USMEHEHUA

3) ec ceunvu Ha omkopme 85 - 120 ke

Tadmuuma 3.27: /{uana3oH ypoBHeH mOJy4aeMOro HaB03a, MOYH H

CYCIICH3UHM OT CBMHEN Pa3/IMYHbIX KATeropuii.

MOFYT OBITH CACJIaHbl CJIICAYIOIIUC 3aMCHaHHA 110 HM3MCHCHHIO COCTaBa

BemlecTB B HaBo3e. CocTaB KOMOMKOpMa M ypOBEHb HCHOJIb30BAaHUS KOPMOB

(mokazaTenb KOHBEPCHU KOpPMa) OINPEACSIOT YPOBHM IHUTATEIBHBIX BEIIECTB




CBUHOTO HaBo3a. lcronp30BaHUE MOXET BapbUPOBAThCI, HO TMPOrpecc B
MOHMMAaHUU MeTaboIM3Ma y CBUHEM JaeT BO3MOXXHOCTh MAaHUITYJIUPOBATH
COCTaBOM HaBO3a, U3MEHSSl COJIepKaHUE TMHUTATENIbHBIX BEIIECTB B KOpMax ISt
cBuHeil. [lokazarenu KOHBEpCHHM KOpMa OTJIMYAIOTCS B 3aBUCUMOCTH OT CTaJuu
MIPOU3BOJICTBA, HAIIPUMEP, YPOBHU JIsi CBUHEW Ha OTKOpPME BapbUPYIOTCS OT 2,5
o 3,1.

BaxxapiMu (hakTopamu jutst ypoBHs dkckpeniuu N u P sBstroTCs:

- Konuienrpanus azora u dochopa B kopmax

- Twum >KUBOTHOBOJZICTBA

- YpOBEHb )KMBOTHOBOJICTBA.

bb10 MpoaHaNM3UpPOBaHO COOTHOIIEHHE MEXKIY MOTpeOJeHHUEM a3oTa U
dbocdopa uepe3 KopMa U UX IKCKpeluend B HaBO3e, /i OleHKU BbIxoJ0B N u P
yepe3 BHECEHHE B MOYBY. bblim pazpaboTaHbl MOJENH, KOTOPBIE MBITAIOTCS aTh
yKa3aHusi TI0 YPOBHSIM 3KCKpElMM B CBUHOM HaBo3e. [IpoBepka 3KCKpEMEHTOB
CBUHEH M MTHUI] MMOKa3aja, 4YTO ATHU MOJEIM COOTBETCTBYIOT JAAHHBIM, TJI€ BBIXO]
HKCKPEMEHTOB CBUHEHN OB M3MepeH Hapsay ¢ nHbopmarmeit o0 ux nutanuu. B To
e Bpems, ObUl cAellaH BBIBOJA O TOM, 4YTO HUH(MOpManmus MOXKET ObITh
WCIIOJIb30BaHA B KA4eCTBE OOIIEro pykoBoacTBa. Ho Ha MHIMBUyaIbHOM YpOBHE
dbepm OynyT HaOMIOAATHCS HEKOTOPBIC pa3lIMyUsi B YPOBHAX U Pa3IMYHBIC
MOKa3aTeIu BbIXOa HaBO3a U BbiAeassemMoro azora [71, Cmut u ap., 1999].

MHorue noKJIajsl ICHO TTOKa3bIBAIOT, UTO OoJiee HU3kue ypoBHU N B HaBo3e
MOJIy4YaroTCsl TpU 00Jiee HU3KOM ypOBHE ChIporo Oenka B kopMax. [Ipu Hu3KOM

YPOBHE HOTpC6J'I€HI/ISI N HCU3MCHHOM YACPKAHHWH, IMOTCPHU a30Ta 3HAYUTCIBHO

cHIKaroTcs (Tabduma 3.28).

Yposenb azora (r/ x)
Buawl IHoTpebdaenue YcBoenue IHorepu
Hwuskoe | Boicokoe | Huzkoe | Boicokoe | Huzkoe | Boicokoe
co/Iep:Ka | coaeprka | coaep:Ka | CoAeprka | CoAep:Ka | coaepxka
HHUE HHUE HHUE HHUEe HHUEe HHUE
CBIPOro CBIPOTo CBIPOro CBIPOrO CBIPOrO CBIPOro
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Oesnka Oesnka Oesaka Oesaka Oesaka Oesaka

Mononu | 48.0 55.6 30.4 32.0 17.5 23.7
K

Ceunbn | 57.1 64.2 36.1 35.3 21.0 28.9
Ha

OTKOpME

Bcero 105.1 119.8 66.5 67.3 38.5 52.6
Otnomie | 88 100 99 100 73 100
uue (%)

Tadoamuma 3.28: Ilpumep 3¢ dexTa 0T CHMKEHUS KOJIMYECTBA CHIPOTO
Oeqika B KOpMax JJisi MOJIOAHSIKA W CBHHell Ha OTKOpPMe Ha esKeJHeBHOe
norpedJieHne, ycBoeHHe U noTepu a3zora [131, ¢popym, 2001].

Oxckperus N u P onopocuBIIMMUCS CBUHOMATKaMHU 32 TOJ — 3TO PE3YIbTAT
HKCKPELIMM CBUHOMATKHM M TOPOCAT 10 OThEMa, a NPUMEHEHUE pPa3IuyHOU
MOACTUJIKA UMEET JIMIIIb HE3HAUNUTENIBHOE BIIMSIHUE, KAK MTOKAa3aHO Ha IPUMEPE U3
HunepnangoB B Tabmuue 3.29. JlaHHbIE SICHO TOKAa3bIBAIOT, UYTO HKCKPEIUs
3aBUCUT OT cozepkaHusi N B KOpME, a OT pa3jiMuuii B TEXHUYECKUX
XapakTepucTukax (KOJu4ecTBO CBHUHEH). O(PQPEeKTUBHOCTH YCBOCHHSI a30Ta
CUMTAETCSI CAMOU BBICOKOM Yy ONTOPOCUBIIMXCSI CBUHOMATOK M IOPOCST Cpa3y Mmocie

OoThCMaA.

Cpeanee KOJIMYECTBO OTJIY4YECHHBIX

MOPOCAT

17.1 21.7 25.1

N11) [N22)|[NI11)[N22)|[N11)[N22)

Koa¢duuuenrt s3xckpeunu azora

Kopma nig nopocsit 29.0 |274 290 (274 |29.0 |275

Kopma TUISt cymopocubix | 22.0 204 (220 |204 |220 |204

CBHMHOMATOK

Kopma TUTST Kopmsimux | 25.5 [23.9 |255 |239 [255 |239
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CBHMHOMATOK

JKCKpenus a30Ta

Dkckperus azota (kr/ To) 28.7 |26.2 |295 |26.7 |295 |26.6

1) N1: Fonee svicokoe codepoicanue azoma 6 KOpMax

2) N2: Bonee nuskoe cooepacanue azoma 6 KOpmax

Taomuna 3.29: Cpeanue 3HaA4YeHHUS IKCKpenMu a3oTa (Kr B roa) ¢
IUVIEMEHHOH CBUHOMATKHM (205 Kr) ¥ pa3jiM4HbIM YHMCJIOM MOPOCAT (10 25 Kr)
NpH oTheMe.

30HBI JUISI  CYNOPOCHBIX W  OTKOPMOYHBIX CBHHEW CpaBHUTEIHHO
Hed(pdekTuBHBL. JTO emie Oosiee crnpaBeiMBO B MTanum, riae uUTanbsSHCKUE
TSKEJIbIe CBUHBM (OKOHYATENbHBIA cpeHuil Bec 160 Kr) mokasbIiBaeT gaxe Ooiee
HU3KYI0 A((EeKTUBHOCT, Oeiika, YeM JIeTKHUE€ CBUHBH, M3-32 HHU3KOTO
kod(pduieHTa ycBaMBaHUs a30Ta Yy JKUBOTHBIX C OOJIBIIUM >KHBBIM BECOM
(trabmuna 3.30). Tak kak Ha JOopamUBaHUE U OTKOPM MPUXOJIUTCS OCHOBHAS JOJIS
norpebnenuss  (77-78%) s JOUKBUAANMKM A30Ta B BBIACICHHUSX, MEPHI,
MpUHUMAaeMble C JUETOM, W HalpaBJICHHbIE Ha YIlydlleHue OajlaHca 3TOro
AJIEMEHTa, JOJKHBI OBITh COCPENOTOYEHBI Ha 3ToM Karteropuu. COOTHOIICHUE
BBIJICIIIEMOr0 a30Ta/ MOTpPeOJIIeMOro as3ora I CBHHEW Ha jopamiuBaHun/

OTKOpME, KaK MPAaBUIIO, BEICOKOE, OKOJIO 65% Ha Gepme 3aMKHYTOTO IIUKJIA.

Bbananc a3ora (1/ ’KNBOTHOE/ 1€Hb) ®a3a pocra (Kr)
40 -80 80 - 120 120 - 160
[ToTpebisiemblii a30T 40.9 69.3 61.3
Brigensemslii a3ot 25.3 45.7 40.7
YcBoenue azora (%) 61.9 65.9 66.4
(Beimensembrii  azor/  [lotpebGnsembiii
a30T)

Tadoumua 3.30: YcBoenue azora Ha pa3iM4HbIX gazax pocra CBUHell HA
OKOpMe (UTaJIbSIHCKHeE AaHHbIe) [59, UTtanus, 1999].
IIprmenseMbli METOZ OTKOpMa O4Ye€Hb BaKEH. B TO Bpemsa kak B Mramum

npumeHsitoress 1,5 mepuoibl  OTKOpMa, B JPYrMX TrocyAapcTBax-wieHax
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EBpomnelickoro Coro3a OHU B OCHOBHOM BapbUPYIOTCS MEXAY 2,5 U 3 nepuogamMu
OTKOpPMa C Pa3IMYHBIMU CUCTEMAMM BEJICHUS CEITbCKOTO X034MCTBA, YTO MIPUBOIUT
K yooitHoMy Becy mMexay 90 u 120 kr. CoOTBETCTBYIOIIUE €XKErOJIHbIE YPOBHU

sKCKpenuu azota gocturatoT 10,9 - 14,6 kr N Ha MecTo AJist )KUBOTHOTO.

CBHUHBH HA OTKOpPMeE I'ocynapcrBa-4sieHbl
DOpaHuus Jlanus Hupepiaanabl | UTanus
[lepuon oTkopma (Kr) 28 — 108 30-100 25-114 40 —
160
Okckpenus (kr/ sxuBotHOE) | 4.12 3.38 4.32 -
Okckperust 3a rox  (kr/ | 10.3 —18.45 —110.8-1296 |1541)
MECTO) 12.36 10.14

1) 1.5 omxopmounwix cmada/ 200

Tadimnma 3.31: Dxekpenusi a30Ta 3a roj AJIs PasjMYHbIX KAaTeropuu
CBHHEH HA OTKOpMe.

AHAJOTMYHO YPOBHSM SKCKpELUHU a30Ta, SKCKperus P 3aBucut ot obiero
conepkanus pocdopa B parmoHe, T€HETUYECKOTO THUMA >KMUBOTHBIX U BECOBOTO
Kjacca >KUBOTHBIX (Tabmuna 3.32). Hamuwume docdopa B pammone siBisiercs
BaOXHBIM (hakTOpoM, U JoOaBiieHHEe (PUTA3bl MOKA3aJI0 YMEHBIIEHHBIE BHIOPOCOB
dochopa B HaBoze. CpaBHHMBaAs pa3au4Hble TPYIIbl CBUHEH, KIPPULIHUEHT

YCBOCHUA P saBnsieTcss caMbIM BBICOKMM y OTHEMBIIIICH.

[uu | Ilorpedsienue | YcBoeHue Boigesnenue

(pexaauu | Moua | Bcero | %0

CBUHOMATKH

Kopwmsiue 27 10.78 0.35 0.34 0.09 |0.43 |55

Xomocteie  +|133 | 1.58 0.24 0.79 055 [1.34 |85

CYIIOPOCHBIE

Bcero/ uukn 160 | 2.36 0.59 1.13 0.64 |1.77 |75

Bcero/ ron 365 | 5.38 1.35 2.58 1.46 [4.04 |75

CBuHBM
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[lopocsara (1.5|27 |0.25 0.06 0.12 0.07 |0.19 |75
—7.5kr) 1)

OTbeMBIIIH 48 | 0.157 0.097 0.053 0.007 | 0.06 |38
(7.5 - 26 kr)

CBHUHBH Ha | 119 |1.16 2) 0.43 0.65 3) 0.08 {0.73 |63
oTkopme (26 —

113 xr)

1) na ocnose 21,6 nopocam/ ceurnomamra/ 200
2) nompebaenue kopma 2,03 ke/ oenv u 4,8 2 P/ ke kopma

3) nompebnenue kopma 2,03 ke/ oenv u 2,1 2 P/ ke kopma 6 0eHw

Taoauna 3.32: IIpumep norpedJieHnsi, yceoeHus: U BoiBeaeHus ¢gocdopa
y cBuHel (Kr Ha cBuHBbIO) [138, Hugepaanasbi, 1999].

120 (162)

3.3.2 BoIOpOCHI OT CHUCTEM COJIePKAHUS

[Tocne HaBO3a, BHIOPOCH B aTMOc(epy SIBISIOTCS OCHOBHBIMH BBIOpOCAMHU
OT CHUCTEM COJIep>KaHMsI KUBOTHBIX. OCHOBHBIE BEIOPOCHI B BO3yX — 3TO aMMHAK,
3amax u nbUb. [losiBIeHNE MBUTH BaXKHO YYUTHIBAThH, TOCKOJIBKY OHA MOKET OBITh
PSMON TIOMEXOH TSl )KHBOTHBIX M YEJIOBEKAa, M TTOCKOJIBKY OHa TaKKe HTpaeT
BOKHYIO POJIb B KAUECTBE MEPEHOCUYHKA IMAXyYUX BEIICCTB. YPOBEHb U M3MEHEHHUE
BBIOPOCOB B aTMoc(epy ONpeessitoTC MHOTUMU (haKTOpaMu, OHH MOTYT OBITh
CBSI3aHBI, @ TAKXXE MOTYT BIUATH ApYyr Ha Apyra. OCHOBHbBIE (aKTOPHI, KOTOPHIC
BIIUSIIOT HA BBIOPOCHI B aTMOC(EPY OT COAEPIKaHUSI )KUBOTHBIX

1) KOHCTPYKITUY TTOMEIICHHMS JIJIs1 )KHBOTHBIX M CUCTEMBI COOpa HaBO3a

2) cucTeMa BEHTWISIIIMM U HHTCHCUBHOCTH BEHTHIISIIINH

3) mpumMeHsieMoe OTOIIJICHUE ¥ KOHTPOJIb TEMIIEPATYPhI B IOMEIICHUU

4) KOJIMYECTBO M KAYECTBO HABO3a, UTO TAK)KE 3aBUCHT OT:

- METOJUKUA KOPMJICHUS

- cocTaBa KopMma (ypOBEHb Oelka)

- HAJIMYUS TIOJICTHIIKH

- CUCTCM IIOCHUA N KOPMJIICHHA
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- KOJIMYECTBA KUBOTHBIX.

B cnemyromux pasmenax OyAayT TpencTaBiI€Hbl ypPOBHH BBIOPOCOB
pPa3IMYHBIX BEUIECTB B aTMOC(Epy OT CUCTEM COJCp>KaHUS JOMAIIHEW MTULIBI U
cBuHel. Cample HU3KME YpPOBHH OOBIYHO JOCTUTAKOTCS C  [OMOIIBIO
JOTIOJTHUTEBHBIX METOJIOB OYHCTKU BO3/yXa (TEXHOJIOTMH «HA KOHIIE TPYOBI»),
HaIpuMep, XUMUYECKOT0 CKpyooepa.

BBIOpOCHI OT cUCTEM coliepKaHUsl CBUHEW M NTHUI] B OCHOBHOM COCTAaBJISIET
ammuak (tadmuia 3.30), Ho u apyrue (ITapHUKOBBIE) rasbl, Takue Kak Metan (CH,)
u 3akucu azota (N,O) npusnekaroT 6onbiioe BHuManue. NHs u CHy B Bo3HUKAIOT
NEPBYI0 O4YEpeb B pe3yibTaTe META0OJMYECKUX PEAKUUN y >KUBOTHBIX U B
CYCIIEH3UM M TMojdy4arTcs u3 coeauHeHuidl B kopmax. [a3 NO sBisercs
BTOPHYHBIM TPOAYKTOM PEAKIMd aMMOHM3aIlMd MOYEBHHBI M MOXKET OBITH
peoOpa3oBaH U3 MOUEBOM KUCIIOTHI B MOYE.

3.3.2.1 Boi0OpochI IpU COAEPKAHMU NITHIIBI

O0630p Mo BeIOpOCAM TpU COAEPKAHWUU NTHUIHI MpUBEIeH B Tabmuie 3.34.
boutn mpejicTaBiieHbl JaHHBIE MO BbBIOpOocamM amMmuaka. Ecim ObLiM  yKa3aHbl
KOHIICHTPAIIUU U BBIOPOCHI APYTUX BEIIECTB, OHU ObLIIM BKJIFOYEHBI B TAOJIUILY.

[MTosiBnenue 3akucu azota (N20), merana (CH;) U HeMETaHOBBIX JCTYUHX
opranndeckux coeauHeHut (HMJIOC) cBsa3aHo ¢ BHYTPEHHUMH XPaHWIUIIAMHU
HABO3a, U X YPOBEHb MOXHO CUMTAaTh BEChbMa HU3KHUM, €CJIM HABO3 yAaJseTcs
gacto. CepoBomopon (H2S), kak mnpaBuiio, MPUCYTCTBYET B OYEHb HHM3KHUX
KOJIMYECTBAX, T.€. npuMepHO 1 m.a. [59, Utanusa, 1999].

KonuyectBeHHOE onpeneraeHne KOHIIEHTPAlMi U MHTEHCUBHOCTH BbIOPOCOB
NH;, CO,, mbu yKa3bIBajgoCh IJIsi HECYIIEK, COOTBETCTBEHHO, B NTHYHHUKE C
HAceCcTaMU U NMTUYHUKE C YTIyOJEeHHBIM OMETO-COOPHUKOM, U JIsi OpoiliepoB B
TUNMUYHOM OTUYHUKE [129, HaydHO-HcclenoBaTelbCkuid HHCTUTYT Cuiicoy
(Silsoe), 1997]. DTo moguepKHyI0 TOT (PaKT, YTO KOHIECHTPAIMS aMMHaKa MOYXKET
MOJHAThCA 10 3HadeHus (Oonee yem Ha vac) 40 yactedl Ha mMummoH (r/ m°) B

NTUYHUKAX 711 OpOMJIepOB, M3-3a IIOXOTO YXOJa 3a TOJCTHIIKON ISl TITHIL.
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YpoBuu BbiOpocoB NH3 n3 nTuynnkoB, ykazanusie B Tabnuie 3.34, noiaydeHsl B
Hunepnangax [179, Hunepnauasi, 2001].

Yposau NOy, CHs, xak Boischuiin B HUM Cuiicoy, OblTH HEMHOTO BBIIIIE
OKPY’KAIOLIMX YPOBHEH. YPOBHHM JIETy4ell b BapbUPOBAIUCE OT 2 10 10 mr/ v
u BabIxaeMoii neumm ot 0,3 10 1,2 Mr/ M3 DTo BBICOKUIA YPOBEHB 110 CPABHEHHUIO C
JOJATOCPOYHBIMU HpeNeaMi BO3ACHCTBHS s jeTydel meum — 10 mr/ mM° ms
4eJIOBEKa, U JIaKe OOJBIIE MPEIIOKEHHBIX IpenenoB 3,4 mMr/ M3 Ui 5KMBOTHBIX.
bojee WHTEHCUBHBIM BO31yXOOOMEH YBEJIMYMBAECT KOHIIEHTPALMIO BBIOPOCOB.
[129, nayuno-uccaenoBatenbekuii mHCTUTYT Criicoy (Silsoe), 1997].

121 (163)

B 1enom, ypoBeHb MbLIM BBIIIE B CHCTEMax Ha OCHOBE IMOJACTHIIKH, YEM B
KJIIETOYHBIX cucTeMax. [IoCKOIbKYy MbUIb JEHCTBYET B KaueCTBE NEPEHOCUHUKA
yacTH BBIOPOCOB B aTMOCGEpHBId BO3AYyX, OOJee BBICOKHE YpPOBHU IS
razoo0pasHbix coenuHenuit, Takux kak CHis m NO,, cBsizanbl ¢ cucreMamu Ha
OCHOBE TIOJICTWJIKM. DTO HaONIOJCHHWE ObLIO MOATBepacHO aaHHbIMHU ([140,
Xaptynar E. u I'.JI:xx Mountenu, 2000]). Kpome TOro, ypoBHH, 0003HaUYCHHBIE B
ATOM 0030pe, MoKa3aau OOoJIbIION pa3dpoc: OT 3HAUYECHHM B JECATh pa3 OOJIbIe
YpOBHEW B TaOJMIIE O YPOBHEH, KOTOphIE HE ObUIM OOHAPYKEHBI WM ObUIA 9YTh

BBIIIIE KOHIIEHTPALIMKA B OKPYKAIOIIEH CpeEIE.

ITuusl NH3 CHs4 1) N2O 1) IIb1b 1)
Jleryuass | Babixaemasi
Kypsi- 0.010 —10.021 —10.014 —10.03 0.09
HECYIIKH 0.386 0.043 0.021
Bpoitnepsr | 0.005 —10.004 —10.009 —10.119 —10.014 —
0.315 0.006 0.024 0.182 0.018
Nuneiixu 0. 190 - |mHer gannbix | 0.015 2) HET JaHHBIX
0.68
Y1k 0.210
[lecapku 0.80
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1) npubnuoicennvle 3Hauenusi, NOLyYeHHble U3 pe3yibmamos usmepenut [129,
Hayuno-ucciredosamenvekutl uncmumym Cuncoy, 1997]
2) cpednee 3nauenue, npeocmasieHnoe 8 Mmanuu, oelicmeumenbHo 01s Karico02o

U3 U008 OOMAULHEl NMUYbL

Tabmuma  3.34: HuHaukanusi  3aperMCTPUPOBAHHBIX  YPOBHeH
3arpsi3HeHHs aTMOC(epbl 0T coAep:KaHus NTULBI (KI/ NTHIA/ TO).

3.3.2.2 Bb10OpochI OT CBHHAPHUKOB

MHuorue ¢akTopsl ONpenessiioT YpPOBEHb BBIOPOCOB OT CBUHAPHUKOB H
MOTYT BbI3BaTh OOJbIINE HM3MEHEHHs, HO IOCIEACTBUS HE MPOCTO H3MEPUTh.
KoHLeHTpanusi NUTATENbHBIX BEIIECTB M CTPYKTypa KOPMOB, METOJMKA
KOpPMJICHUSI M TMOTpeOJieHne BOJbl MMEIOT OoJiblioe 3HadeHue. KinumaTtuueckue
YCIIOBHUSI U YPOBEHb OOCIY)KMBaHUS TMOMEIICHWN s COAEP)KaHMS >KUBOTHBIX
MPEACTABIIAIOT cOOOM BO3MOKHBIE IPUUYMHBI U3MEeHEeHUs. [loaToMy cienyeT ObITh
OCTOPOKHBIM IIPH MHTEPIIPETALMU aOCOMIOTHBIX ypoBHEH. HekoTopble yka3zaHHbIE
ypoBHH OblTM 00001IeHBI B Tabimuue 3.35. YpOBHHM OTHOCATCS K pa3IMYHbIM
TEXHOJIOTUSIM COJIEpKaHus U pa3nuyHbiM obnacTsaMm. Jlanasie 0 CHy 1 N2O — 3T0
pE3yNbTaT y4yeTa, KOTOPbI PE3FOMUPOBAJI, YTO JAHHBIE O CBUHAPHHUKAX SIBISIOTCA
OPUEHTUPOBOYHBIMU. VIMEIOTCS TOJIBKO HEKOTOpbIE JAaHHbIC, U OHU MOTYT OBITh
UCIIOJIb30BaHbl B OrpaHUYEHHO cTtenenu. Habmoqaemble quamna3oHbl MEHSIOTCS, U
B Ta0nMile TMpEACTaBICHbl TOJBKO CaMble HHU3KHME M CaMble BBICOKHE
3apEruCTPUPOBAHHBIE YPOBHH.

HccenenoBanus nokasaiy, 4TO IUIAHUPOBAHUE PACIIOIOKEHUS 30H MTOEHUS U
KOPMJICHHMSI, COLTMAIbHOE MOBEJICHUE B IPYIINE U PEAKIMU Ha U3MEHEHUs KiMMara
— BCE BJIMSET HAa MAaHEpPy AOKCKPELMH y >KUBOTHBIX M, CJIEHAOBATEIBHO, MOXKET
U3MEHUTh YPOBHHU BbIOpOcOB. Hampumep, B KOHCTPYKUHMSAX C TBEPIAbIM WU
YaCTUYHO IIEJIEBbIM IOJIOM, MOBBIIICEHUE TEMIEPATYphl CTUMYJIUPYET HKUBOTHBIX
MCKaTh IPOXJIAy U JIEXKATh B HABO3€ Ha HE IIEJIEBOM YacCTH I10J1a, pacIpoCTpaHsis,
TakuM 00pa3oM, HaBO3 U yBeIMuYMBas BeIOpochl. B apyrom mpumepe, B 3aroHax
JUTSl TPYTI CBUHOMATOK, pa3pa0O0TaHHBIX ¢ (YHKIIMOHATLHBIMHU O0JaCcTSIMU, OBLIO

OTMEYEHO, YTO HEOOXOAMMO TMO03a00TUTHCS O TOM, YTOOBI TapaHTHUPOBATH
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JOCTYITHOCTB 3TUX obnacteil. ConuanbHbId MOPSAOK B TPYIINIE HE AaBaJ JIETKOTO U
CBOOOJHOrO JOCTyIla MOJIOJABIM CBHHOMAaTKaM, KOIJla CTaplIMe CBUHOMATKH
OJIOKUpOBaJIM HEOOJbIINE MPOXOAbl B O0JACTH KOPMJIEHHMS M HCHPAKHEHUS.
Mononple  CBHHOMATKH  3aTE€M  Hayald  MUCHPAXHATBCA 3a  IpeleramMu

CHpOCKTHpOBaHHOﬁ o0yacT ¢ IICJICBBIM I10JIOM, BBI3BIBAs YBCIIMYCHUC BI>I6pOCOB

aMMHaKa.
Buabi Cucrema NHs | CHs2) | N20 2)
coJep KaHusA 1)

Ceunomarku | [Ins  crmapuBanus/ 04 — 211 HET
CYyIOpPOCHBIE 4.2 JTAHHBIX
OnopocuBmmecs 0.8 — | HeT HET

9.0 JTAHHBIX | JaHHBIX

OTpembIIn <30 kr 0.06 |3.9 HET

-0.8 JTAHHBIX
CBunbu  Ha | > 30 kr [TonHOCTBIO 1.35 |28-45/0.02 -
OTKOpME meneBoit mon | — 3.0 0.15
YactuuHo 09 -142 u|059 -
HIEJIEBOM MO 24 111 3.44
Teepapii mom ¢ | 2.1 —[09-11|0.05 -
MMOJCTUIIKOM 4 2.4

1) nuskuii yposenv NH3 oocmueaemcsi ¢ npumeHeHuem mMexHOJI02UU «HA KOHYe
mpyowl»

2) yKazanvl camolli HUZKUU U CAMbIU bICOKUL YPOBHU

Tadamna 3.35: /lmanazon BbIOPOCOB B BO31yX OT CBUHAPHUKOB B Kr/
KMBOTHOE MeCTO/ IoJ.

122 (164)

3.3.3 BeIOpoCHI OT BHEIIHUX XPAHWJINIL HABO32

XpaHWIMIa CyXOro HaBO3a M HABO3HOM JKMKU SIBIIIFOTCS MCTOYHHKOM

BBIOPOCOB aMMHaKa, METaHA U JPYIMX MaXy4UX KOMIOHEHTOB. CIIMB KUAKOCTH OT
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CYXOro HaB03a (HalpuMep, Ky4du B I0JI€) MOXKHO TAK)XXE pacCMaTpUBATh B KAUECTBE
UCTOYHHUKA BEIOPOCOB. BRIOPOCHI OT XpaHUIUII] HABO3a 3aBUCST OT psaa (PaKTOpPOB:

- XUMUYECKUM COCTaB HABO3a/ CYCIIEH3UU

- pusmyeckue xapakrepucTrku (% cyxoro Bemectsa, pH, Temmneparypa)

- M3JIyYaromas HOBEpXHOCTh

- KIIMMAaTHYECKHE YCIOBHS (TeMIIEpaTypa OKpPYKaroIIero BO3AyXa, J10XK/Ib)

- HCTIOJIb30BAHNUE KPBILIKH.

Haunbonee BaxxHbiMu dakTopamu sBistoTcss % Cyxoro BemliecTBa H
comepkanre mnuTarenbHbix BemecTB (N), KoTopble 3aBHCAT OT MPaKTHKHU
kopmiieHus. KpoMe TOro, TEXHOJOTMH COAEpX aHUSA >KUBOTHBIX, KOTOpbIE
HaIpaBJIEHbl HA COKpaIllEHuE BHIOPOCOB OT cOOpa M XpaHEHHUs1 HaBO3a U HABO3HOM
UKW B IOMEIIEHUH, MOTYT TaK>K€ MOBJIMATH Ha COJIEpP>KaHHE HABO3A.

@u3NUeCKUe XapakTEPUCTUKHM CBHHOIO HABO3a B 1IE€JIOM BBI3BIBAIOT
HeOosbire ypoBHU BeIOpocoB N. Ha cBuHOM HaBo3e He oOpasyeTcsl KOpka, Tak
Kak OoJIbIlIasi 4acTh CyXOT'O BEIIECTBA HABO3a OMYCKAETCS HA JTHO OTCTOMHUKA IS
cycrieH3uu. B Hauane Beinensiercss HemMHoro NHsz M3 mOBEpXHOCTHOTO ciosi, HO
no3xe O0ETHEBIINI MOBEPXHOCTHBIN €O ONOKUpyeT ucnapeHue. Beinensercs
OTHOCHTENBHO Mayio N, M HECKOJbKO HMCTOYHHUKOB coolmmau o 5 - 15% (B
cpendeM 10%) ucmapenus u3 Oojiee TIIyOOKHMX cioeB. HebGoibimoe ucnapeHue,
BEPOSITHO, OOYCJIOBJIEHO HeWTpaibHbiM 3HaueHuem pH. IlepememmBanue,
OUYEBHJIHO, TOJHMMAET CyXO€ BEIIECTBO HAa TOBEPXHOCTb M YBEIWYUBAET
ucnapenue NHs, BbI3bIBasi MMKK BEIOPOCOB B aTMOChEpY.

[TockonbKY KOMMYECTBEHHBIA aHAJIU3 MPOBECTH TPYAHO, 3apPETUCTPUPOBAHO
HEOOJIBIIIOE KOJIMYECTBO JAaHHBIX O BbIOpocax. B oOmiem, maercs cchiika Ha
KOA()QGUIIMEHT 3arps3HCHHS OKpysKarolieh cpeapl (Kr/ >KMBOTHOE/ TOJ) WIH
IPOLIEHTHI OT MOTEPHh N B TEUEHHUE CPEAHETO CPOKA XPAHEHMUS.

Hekoropele MeTonsl XpaHeHus, NpuBeneHbl B Tabmuie 3.36 BMecTe ¢
COOTBETCTBYIOIIMMH UM YPOBHSIMU BbIOPOCOB.

Tadauma 3.36: BeiOpocsi NH3s mpu pasju4yHbIX MeTOAAX XPAHEHHA

cycnensuu [127, Uranus, 2001].
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Bunabi TexHUKa XpaHEHUS HABO3Aa U Kosgppuuuent IHoTepu
CyCneH3uun ke/ scusommuoe/ 200 (%)
NH;s NHs
[Ituuer | OtkpeiToe  xpanwmiie cyxoro | 0.08 HET
HaBO3a JTAHHBIX
CBunbH | TBepablii HABO3 B Ky4ax 2.1 20—-25
XpaHUIIUILE MOYHU HET JaHHBIX 40 - 50
Cycniensus B HazeMHbIX | 2.1 10
pe3epByapax
CycneH3us B 3€MHBIX OTCTOMHBIX | HET JaHHBIX 10
OacceitHax

3.3.4 BoiOpocshl 0T 00padOTKH HABO3a

[To pa3nuuHbIM IpUYMHAM HaBO3 oOpabaThiBaeTcsl Ha epMe, U HECKOJIBKO
TEXHOJIOTHI OIKCAaHO B rjaBe 4, BMeCTE€ C OTYETOM 00 HMX 3KOJOTHMYECKHX U
TEXHUUYECKUX XapakTepucTtukax. Hackonpko ObUIH MpecTaBICHb! JaHHbBIE, YPOBHU
noTpeOaIeHUsT U BHIOPOCOB ObUIM MOKa3aTeNbHbI U CHENU(UYHBI IJI CUTyalluH, B
KOTOPOH OHM ObUIN MOJTYYEHBI.

BxoaHble ypOBHM HaBO3a M CYCHEH3MHM HM3MEHSIOTCA B 3aBUCUMOCTH OT
KOJIMYECTBA >KMBOTHBIX Ha ¢epme. Paznuunbie 100aBKU HCMONB3YIOTCA IS
yIAY4IICHUS XUMHUYSCKOW peaknuu (Wi), WIM BCTYNAIOT B PEAKIHI0 C
HEeXEJaTeNIbHBIMU 3JIEMEHTaMU cyOcTpaTa. DTO MOKET MOBJIMATH Ha BHIOPOCHI B
BOJY WJIU BO3IYX.

123 (165)

Bo Bpems npornecca 00pabOTKH, MOTYT OBbITh MOJMYYEHBI KUAKUE (HpaKIUH,
KOTOpBIE JOJKHBI OBITh CIUTHI B (IOBEPXHOCTHBIE) BOABI. M3-3a HEONTUMANIbHBIX
YCIJIOBHM MPOIIECCa MOKET BOZHUKHYTh 3aIlax, XOTS Psi/i TEXHOJIOIMI HApaBJIEH Ha
CHI)KEHHE KOJIMYECTBA MaXy4yuX KOMIOHEHTOB. CKUTraHHWe NAeT MbUlb U JIPyrue
JIBIMOBBIE Ta3bl. Takue TEXHOJOTMH, KaK NPUMEHEHHE OMOra3oBBIX PEaKTOPOB
00pa3yloT ra3oo0pa3Hble COEIUHEHMSI, KOTOPbIE MOrYT OBbITh HMCIOJb30BaHbl B

HarpeBaTCiiiax U ABUIaTCiisAX, HO IIPU 3TOM OHHM IIPOU3BOJAT BBIXJIOIIHBIC I'a3bl.
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3.3.5 BbIOpochI OT BHECEHHS B IOYBY

YpoBeHb BEIOPOCOB OT BHECEHHSI B IOYBY 3aBHUCUT OT XUMHUECKOTO COCTaBa
CYCIIEH3UHU U yHOoOpeHu# U Toro, kak oHuW oOpadatwiBatoTcs. CocTaB MEHSIETCS U
3aBUCUT OT JAHMETHI, a TaKKe€ OT CIoco0a M TMPOIOJDKUTEILHOCTH XPAaHCHUS |
00pabOTKH, €Clid TAKOBBIE UMEIOTCS, IPUMEHSIOTCS NIepe/i BHECEHUEM. 3HAYCHUS
N u KO Oymer Hmxke s croinoBoro ymoopenus (FYM), xpansierocs B
TEUEHUE JIUTENBHBIX MEPUOJOB HAa OTKPHITOM Bo3ayxe. CyCrneH3un MOTYT OBITh
pa30aBlieHbl CTOYHBIMU BOJAaMHU (KaHaJIM3alusi) U MPOMBIBOYHON BOJOM, TaKUM
o0pa3oM, YBEJIIMYMBASICH B 00BEME, XOTSI M C MEHBIIMM COJEPKAHHUEM CYXOTO
BEILECTBA.

JIJist mosydeHusl perpe3eHTaTUBHBIX 3HAYEHHUM TOro, 4To Oy/leT BHECEHO B
MOYBY, HEOOXOJMMO HECKOJBKO BHIOOPOK. AHAIM3 BKIIOYAET B ce0s COAepKaHUE
cyxoro BemectBa (DM), obmee kommuectBo N, P, K, S u Mg. 3amepsiercs u
aMMHAYHBIA a30T, W HUTPATHBIA a30T U3 KOMIIOCTUPOBAHHOI'O CTOMJIOBOTO
yA0OpEHUsI U a30T MOUYEBOM KUCIOTHI U3 MTUYHETO TOMETA. Y POBHU BBIPAXKAIOTCS
B KT CYXOTI'0 BELIECTBA, UIIK B KI' HA TOHHY JJI1 CyXOr0 HaBO3a, MM B KT Ha M° IS
CyCleH3uil. A30T NPUCYTCTBYET B HABO3€ B MHUHEPAIbHOM M OPraHUYEeCKOU
dbopmax. MuHepaabHBIN a30T, B OCHOBHOM MPHUCYTCTBYIOIIMI B BUJE aMMHAYHOTO
a30Ta, JIETKO JIOCTYIEeH JJIS PACTeHUM, U MOXKET MOCTynaTh B aTMoc(epy B BUIE
razoo0pa3zHoro ammuaka. Ilocie xkoHBepCcMM aMMuaka J0 HUTPATHOrO a30oTa B
MOYBE, MOT'YT TaKK€ BO3HHMKATh NAIbHEHIINE MOTEPU B PE3YJIbTATE BHIMBIBAHUS
HUTPATOB U JICHUTPUPUKAIIIY.

Ectb 1Ba OCHOBHBIX TIpollecca MOTEPH, CHUXKAKOMUX SOPEKTUBHOCTD
MCIIOJb30BaHUsl JOCTYIIHOIO a30Ta W3 HABO3a, C IMOCIEAYIOIIMM BHECEHHUEM B
MOYBY, U OHU OYyJyT 00CYXIAaThCs B CICAYIONMINX pa3jiesiax. DTH MPOIECCHI:

- ICTIapEHUE aMMHaKa

- BBIMBIBAHHUE HUTPATOB.

3.3.5.1 Bei0opocsl B atmochepy

Muorue ¢akTopbl BIUSIOT HAa BBIOPOCH aMMHaKa B BO3IyX BO BpeMs

BHECEHUS B MOYBY, OHU IIPUBEIeHBI B Tabule 3.37.
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dDakrTop XapakTepucTuka Bausinue
[TouBa pH Hwuzkuit ypoBens pH maetr meHbuie
BBIOPOCOB
(CEC) emkocTh BBICOKAs E€MKOCTh JaeT MCHBIIIE
MOTJIOIIEHUS TT0YB BBIOPOCOB
(EMKOCTh KATUOHHOTO
oOMeHa TTOYBHI)
YPOBEHb BJIQXKHOCTHU | HEOTPEIETICHO
TTOYBBI
Knumatuueckuit | reMmrepartypa BBICOKAsl TeMIlepaTypa Jaer Oojee
dakrop BBICOKHE BBIOPOCHI
OCaJIK1 YMEHBIIIAIOT KOHIIEHTPAIUIO 1
YIIY4IIIal0T MPOHUKHOBEHHE U,
cJIeJOBaTENILHO, NAlOT OoJiee
HU3KHE BBIOPOCKHI B aTMOCc(epy, HO
YBEJIMYHUBAIOT BHIOPOCHI B TIOUBY
CKOPOCTh BETpa BBICOKAsi CKOPOCTh O3HA4aeT OoJjee
BBICOKHE BBIOPOCHI
BJIQYKHOCTh BO3/IyXa HU3KUW YpPOBEHb J1aeT OOJbIIe
BBIOPOCOB
VYnpasienue Meton BHeCeHUS TEHOJIOTUM,  JaIoIMe  HU3KHUE

BBIOPOCHI

Tum gHaBO3a

COJZIEpKaHUE CyXOro Beuiectsa, pH
Y KOHLIEHTpALUs aMMOHHUS BIIASIOT

Ha YPOBEHb BHIOPOCOB

BpECMA 1 103a BHCCCHUA

cieayert u3deraThb TEIJION, CyXoH,
COJIHEYHOU U BETPEHOU MOTOJbI;
CJIUIIIKOM BBICOKHE JI03bI
MOBBIIIAIOT MEPUO/IBI

UHOUIBTPALIUU
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Tabauua 3.37: @akropsl, BIMAKIAE HA YPOBEHb BHIOPOCOB aMMHAaKa
B BO3/IyX OT BHECEHUsI B MIOYBY.

Ecnu croitnoBoe ygoOpeHHe M NTHUYMM MOMET OCTAeTCsl Ha MOBEPXHOCTH
MOYBBI C MOCIEAYIONIUM 3aJIeJIbIBAHUEM B 3€MJII0, KakK npaBuio, 65% u 35% ot
noctynHoro N MoxkeT momacte B arMocdepy B Buie ammuaka. B cmydae
CYCHEH3UH, COJEPHKAHUE CyXOr0 BEHIECTBA MMEET BAXKHOE BIUSHHE HA IOTEPHU
aMMHaKa, Halpumep, CycneH3us ¢ 6% cyxoro BeliecTBa, Kak MpaBWIIO, JAeT Ha
20% OGomnbiie N, yem cycriensusi ¢ 2% cyxoro BeliecTna.

3.3.5.2 BeiOpochl B 0YBY M T'PYHTOBBIE BO/bI

bonpmoe komuuectBo azora (N), dochopa (P) m kammsa (K) B parmone
KOPMOBBIX JKMBOTHBIX BBIBOJUTCS M3 OpraHu3Ma 4depe3 HaBo3 U Mouy. Haso3
COJIEP>KUT TOJIE3HBIE KOJMYECTBA 3TUX AOCTYNHBIX JUJISl PACTEHU MUTATEIbHBIX
BEILIECTB, a TAKXKE JIPYTMe OCHOBHBIC MIUTATEIbHBIC BEIIECTBA, TaKKHE Kak cepa (S),
marauii (Mg) u mukposnementsl. [lo psiy npuduH HEe BCE U3 ITUX 3JIEMEHTOB
MOTYT OBITh UCIIOJIb30BAaHbI U HEKOTOPBIE U3 HUX MOTYT IPUBECTH K 3arpsI3HEHUIO
OKPY’KAIOIIEH CPEBI.

MOXHO BBIICIUTh JBa THUMA 3arpsA3HEHUS: «TOYEUHBIH HMCTOYHUK» M
«auddy3Hoe» 3arps3HeHne. 3arpsi3HEHUE BOJbI U3 TOYEUHOTO MCTOYHHKA MOXKET
IIPOUCXONUTHh 4Yepe3 TMpsMOE 3arps3HEHHE BOJOTOKA M3-3a pas3pblBa WIH
NEPEeNoNHEHUs] XPaHWINILA JIJIsl CYCHEH3UM, YTEUYKM W3 JBOpa WM cpasy Mocie
pa3z0OpachiBaHUs M BO BpeMsl CHUIBHOTO MoK, «Juddysnoe» 3arpszHeHne MOXKeT
MOBJIMATH HA BOAY M BO3AYX U, B OTJIMYKE OT TOYEYHOTO MCTOYHMKA 3arpsA3HEHUS,
€ro  HeJerko  oOHapyxuThb. B wurOore,  3arps3HeHUs  CBSI3aHbBl  C
CEJIbCKOXO3SICTBEHHOM MPAKTUKON B OOIUPHOM paiioHE U B TEUCHUE JTUTETBHBIX
NEPUOJIOB BPEMEHHU, @ HE C KOHKPETHBIMHU JACUCTBUSMU WU MEPOINPHUATUIMH, U
MOTYT UMETh JAOJTOCPOUYHBIE TOCIEACTBUSA ISl OKPYKAKOLIEN CPEbI.

W3 cenbCKOXO34WCTBEHHBIX BBIOPOCOB B TMOYBY M TPYHTOBBIE BOJBbI,
HamOoJiee BaXXHBIMHM SBJIAIOTCS octarouHble BbIOpockl N u P. Ilpoueccamu,

y4acTByrOIIMX B pacupenenenuu N u P, sBistoTcs:

23



- s N: BeimbiBanue, neautpudukaruu (NOz, NO, Ny) u yreukn (CTOUHBIX
BO/JT)

- 1715 P: BeIMBIBaHHE M YT€UKH (CTOYHBIX BOJ)

- Taxke Bo3HUKaeT HakorieHue N u P B mouse.

125 (167)

B 1993/1994, xonu4ecTBO MOJYYEHHOIO HaBO3a OT JKUBOTHOBOJICTBA B
rocyJaapcTBax-4jeHax, BeIpakeHHOe B Harpy3ke N, komebnercs ot menee yeM 50
kr N/ ra (I'perusi, Ucnmanust, Urtanus, [opryranus, @unnsuaus u [Bernus) go
oosee 250 xr N/ ra (bensruss u Hunepnanael). JTa Harpyska MosBUiIach M3-3a
M30BITOYHOTO MPOM3BOJACTBA HABO3a, B YACTHOCTH, B pailoHax, TNi€ COAECPKAIOCH
OOJIbIIIOE KOJMYECTBO CBUHEHW ©M mNTHIBI. M30BITOK a30Ta BapbUPOBAICS B
rocynapcrBax-uieHax Mexay -3 kr/ ra (Ilopryranus) u 319 kr/ ra (Huaepnanbr).
N36niTok B TlopTyranmuum ObUI OTpPHUIIATEIBHBIM, IOCKOJIBKY ITOTJIOIMICHHE a30Ta
coOpaHHBIM YypO’kaeM OBLIO OIICHEHO KaK ITPEBBIIIAIONICE YPOBEHh BHECEHHBIX
BEIIECTB, JOCTYMHBIX ISl PACTCHUN. YPOBHU MPOM3BOJCTBA HaBO3a B benbrum,
Hanuu, I'epmanun, Wpnanguum, JlrokcemOypre m Hunepnangax B 1993/1994,
NPEBBICHIN CpeHni ypoBeHb 1o EC-15 mis obmiero moronoses ckota (61 kxr/ ra).
Cpennee 3HaueHue Jyisi CBUHEH W NITUIBI ObUTO OKOJO 15 kr/ ra (Tabnuima 3.38). Ha
22% momranu, ypoBHU mpeBbiciiid oTMETKY B 100 kr N/ ra. B atux obGmactsx
OBLIO CKOHLIEHTPUPOBAHO MTUIIEBOJACTBO U CBUHOBOJICTRBO.

125 (167)

3a 1997 r. I']] mo okpyxaromiei cpene cooOlua 0 KOJIUYECTBE HaBO3a OT
YKUBOTHOBOJICTBA, BBIPAXKEHHOM B 00IIeM 00BbeMe IMOJYyYEHHOTO a3oTa; Tabyuiia
3.38. OtueT mokasai, 4TO OCHOBHBEIM MCTOYHHUKOM HaBO3a SIBIISICTCS HE CBUHBU H

NTHIIBI, & ¥ JPYTUE )KUBOTHBIC (B OCHOBHOM KPYITHBIH POTaThIN CKOT).

T'ocynapcrBa-4jieHbl KosauuecTtBo N Ha :kuBoTHOEe (%) OO6mumii azor
Ceunbu (%0) | IItuusl (%) | Apyrue (%) | (1000 Tonn)

ABcTpus 20.3 4.7 75 158.6

benbrus 23.1 5.9 71 273.5

Janus 39.0 3.6 57.4 241.8
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OunIIHINA 15.4 2.9 81.7 81.5
Opanmus 8.4 10.1 81.5 1639.0
['epmanus 17.0 4.3 78.7 1288.5
['perus 4.1 8.0 87.9 201.7
Wpnannus 2.9 1.2 95.9 517.8
Wtamus 10.8 10.2 79 695.7
JlrokcemOypr 4.3 0.2 95.5 14.1
Hunepnanner 22.8 9.4 67.8 490.9
[Topryranus 15.0 10.6 74.4 136.8
Hcnanus 22.1 6.1 71.8 771.0
[IBenus 13.8 4.2 82 141.3
Benukobpuranus 6.2 6.6 87.2 1132.6
EC-15 13.5 6.9 79.6 7784.9

Taoauna 3.38: /laBjieHne a30Ta U3 HAB03a OT CEKTOPA *KUBOTHOBOJACTBA
(1997) 1205, EC, 2001], co ccbuikoii Ha EBpocTar.

3.3.5.3 Boiopocnl N, P u K B noBepxXHOCTHBIE BOBI

BeiOpockl B TOBEPXHOCTHBIC  BOJABI  OOYCJIOBJICHBI  BBIMBIBAHHUEM
(BbINICTaUMBaHKEM) U yTeukamu. BrimenaunBanue N cuiibHee BCeTo MposBIIsETCS
B 3UMHUM TEpUOJ M Ha IECYAHBIX IOYBaX. DTO HaMOOJIee OYECBHIHO, KOTJIa
pazOpacbiBaHME HABO3a MPOUCXOJIUT OCEHBIO M C MYCTHIMH TMOJIIMH B 3UMHUUN
nepuo. [Torepu ¢ocdopa B TOBEpXHOCTHOM CTOKE CIICAYIONIEM 3a MPUMEHECHUEM
HaBO3a IPOMCXOJUT IPH MPEBBINICHUN HHPUIBTPAIIMOHHON CIIOCOOHOCTH ITOYBHI,
WM KOrJa BbIMBbIBaeTCA P W3 dYacTuil MOYBBL. OTO cliydaeTcs C OoJbliuen
BEPOSTHOCTBIO, €CIU IIOCJIC Pa30pachIiBaHUs TOWAET CHIBHBIN JOXKIb, WA €CIIH
noyBa yke HacheimieHa [208, BemukoOputanus, 2001]. Ha mouBax ¢ HU3KUM
COJIEp>KaHHEM OPTraHUYECKOTO BEIIECTBA ITO MPOUCXOAUT PEIIKO.

3.3.5.4 BbiOpochI TsizKeJIbIX METAJLIOB

Tsxenpie MeTasIbl, B COOTBETCTBUH C OOIIIUM OMPEICICHUEM, 3TO METaJLIbI,
KOTOpBIE HMMEIOT IUIOTHOCTH OonblIe, 4eM 5 T/ cM®. DJIEeMEHTBI, KOTODBIE

IMPpHUHAJIC)KAT K ATOM rpyaric, ABJIAIOTCA HCO6XOI[I/IMI)IMI/I MUTAaTCIBbHBIMHU
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BemectBamu: Cu, Cr, Fe, Mn, Ni u Zn, a Takxe Cd, Hg u Pb, koTtopbie He Tak

CYLIECTBEHHbI. 3a TMpeAenaMu  ONpPENEJEHHOM  KOHLEHTpauuu, KOTopas

BI/II[OCHCHH(i)I/IIIHa, OTH OJICMCHTBI CTaHOBATCA TOKCUYHBIMH JJIA

MUKPOOPTaHU3MOB, KUBOTHBIX M PACTEHHM, HO UX HEXBaTKa MOXET MPHUBECTH K
neduuTy.

EcTb HECKOJIBKO MCTOYHUKOB, BIMSIOUIMX HA IMOCTYyHAOUIEe KOJIUYECTBO
TSKEJIBIX METAJJIOB B CENTbCKOXO3SIICTBEHHBIX IKOCUCTEMAX, TAKMX KaK:

126 (168)

_ TIpUPOJIHBIC UCTOYHUKHU, HATIPUMEP BBIBETPUBAHUE TIOPO]

__atMoc(epHbIe 0CaXKICHUS

_ BHECEHHME HaB03a, NECTHUILINIOB U OPOLICHHUE

__ FICKYCCTBEHHBIE YA00peHUs

_ BTOPUYHBII MaTepHuall, TAKOM KaK WJI OT CTOYHBIX BOJI, KOMIIOCT

_ KpOILIEHUE pEUYHbIX OEperoB

__ IIMITIOPT KOpMa

_ KOpPMOBBIE JOOABKH U JIEKapCTBA JUIsl dKUBOTHBIX

B Hemenkom ucclieJ0OBaHUN MO THKEITBIM METalIaM B CEIbCKOM XO3SHCTBE,
Haubosiee BaXXHBIMU MCTOYHHMKAMH TSKENIbIX METAJUIOB OKa3aluch aTMoc(hepHbIe
ocaxaenuss (Cd, Pb, Zn), u opranuueckue ymooOpenuss (CR u Cd) u Tak
Ha3bIBaeMble «au(dy3HbIE» BIOPOCH! 0T HaBo3a (Cu, Zn u Ni).

Cnenatp u3MepeHus TPyAHO, a JaHHBIX HeAgocTaTouHO. Clieayronue ypoBHH
CBMHOTO HaBO3a M MNTHUYLETO TOMETa OBUTM yKa3aHbl B psié HMCTOYHUKOB U
npenacrasienbl B Tadaune 3.39 u 3.40. KonuuecTBo aHAM30B BapbupPyeTCs UK HE
coobmaercsi. B HekoTOpbIX chyyasx ObUIO 3aperHCTPUPOBAHO JIBa CPEIHUX
3HayeHus. HTepecHo, 4TO, B YaCTHOCTH, B CBHHOM HaBO3€, ObUIM OOHApYXEHBI
OYEHb BBICOKHME YPOBHHM MEOU U IIHMHKA, 3TO OBUIO OTHECEHO K KOPMOBBIM

nobaskam (comu Cu u Zn).

Tun HaBo3a Tsxesnble MeTa/LIbI (MI/ KI' CyX0I0 BellleCTBA)

Cd

Cr

Cu

Ni

Pb

Zn

CBuHas cycneH3us

0.50

2.2

250

11

7.0

691 -
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1.8 14.0 759 32.5 18.0 1187
CBuHOM cyxou 0.43 11.0 740 13 - 1220
HAaBO3
[Tomer Hecymek (0.2 —-]<01 -(48-78 |71 wu|60 wu|330 -
(BJTa>KHBIN) 0.3 7.7 9.0 8.4 456
[Tomer HECYIIIeK - 32us50 |- - 192 -
(cyxoii) 300

Tadmuna 3.39: KoHueHTpauuu TSKEJbIX METAJJIOB B CYCHEH3UM H

CyXOM HaBO3e.

Tun HaBo3a | YpoBeHb kr/ 1000 Mr/ KI CyXoro BemecTBa

pH krcyxoro | Cd | Cr | Cu Ni |[Pb| Zn

BellecTBa

CBuHas 8.5 94.2 0.60 | 12.1 | 603.0 |23.4|<5 |1285.0
CYCITCH3HS
CBuHas 7.9 107.9 0.60 | 11.3 |580.8 |22.3|“ |1164.0
CYCITEH3HS
CBuHas 8.9 99.6 0.63|76 [2920 |219|“ |861.6
CYCIIEH3HUSI
CBuHas 7.5 68.5 <0.5|8.3 [2104 |29.2 |« |747.38
CYCIIEH3HUSI
CBuHas 6.9 95.3 <0.5[19.8 |203.8 |249 |« |14470
CYCITEH3HS
CBunas 7.9 454 <0.5(8.3 [290.0 |220|*“ |955.3
CYCIICH3HUS
CBuHas 7.9 354 <0.5|143 7205 |26.7|“ |2017.0
CYCIICH3HUS
CBuHas 8.4 40.5 0.86 | 12.3 | 1226.0 | 25.4 | “ | 1666.0
CYCITCH3HS
CBuHas 8.4 39.3 051|11.3398.1 |26.6|“ |1159.0
CYCIIEH3HUS
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CBuHas 8.0 86.9 <0.5(124|258.1 |229|“ |1171.0
CYCIICH3HUS

[Tomer 7.2 722.4 <0.5|<0.5(99.3 145 |« | 543.3
HECYIIEK

[Tomet 6.5 473.1 “ 6.3 (484 145« |536.0
HECYIIEK

Bbpotinepsr 6.4 540.1 “ <0.5(147.1 |7.7 |“ |465.9
Bpoiinepst 6.0 518.0 “ “ 1324 165 |“ |454.2
bpoiinepsr 6.3 816.6 “ “ 53.8 16.9 |« |279.9

Taonmuna 3.40: KoHueHTpamuu TSKeJAbIX METAJJIOB B CYCHEH3UM H
cyxom BemectBe [174, Beabrus, 2001], ¢ cepliikoii Ha Bodemkundige Dienst
Belgié, 2001.

127 (169)

OTH ypOBHM CYHUTAIOTCS MOTEHIMAJIBHBIMU BBIOpOCAMHU B IOYBY B XOJI€
pazOpacbiBausl. OTHOCHUTENBHBIM BKJAJ 3aBUCUT OT JPYrux (haKToOpoOB,
ynoMsiHyThIX Bbime. Jlist cutyanuu B ['epmManuu, Oblla OlIEHEHA Harpyska
TSDKEJIOTO METaJUla B pe3yJibTaTe NMPUMEHEHUsS HaBO3a OT CBUHEW M JOMAIlIHEH

nTuiel, Tadnuna 3.41.

Tun HaBo3a Tsskeqble MeTanabl (r/ ra/ roa)
Boixon Cd | Cr | Cu Ni | Pb Zn
(10° Tonn cyxoro

BellecTBA)
Ceunas cycnensus | 1.6 0.09/0.9 |38.15|1.76|1.01|88.33
CBuHOM cyxoi 2.0 0.05|1.3 |87.32|1.53|0.00|143.95
HABO3
[Tomer  necymek | 0.3 0.00|0.14 | 1.07 |0.14|0.13|7.01
(BIIAYKHBIN )

Tadanuna 3.41: IlpeanosiaraemMblii cpefHUil TO0BOI BBIOPOC THXKEJIBIX
METAJIUIOB Yepe3 CBUHOM HABO3 M NTUYMH nomeT B ['epmanum.

3.3.6 BoiOpocekl 3anaxa
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BriOpockl 3amaxa TPOUCXOASIT OT BHUJAOB JACATEIHHOCTH, OINHMCAHHBIX B
MPEeABIAYIUX pa3nenax. Bkiag oTaenpbHBIX UICTOYHUKOB B OOIIHI BRIOPOC 3amaxa
NPEANPUATUAS MEHSIETCS M 3aBHCHUT OT TakuX (haKTOpPOB, KaK OOIIee TEXHUUECKOE
oOCiTy’)KMBaHHE MOMEIIEHUIN, COCTaB HaBO3a M TEXHOJOTWHU, UCIOJb3YEMBbIC IS
0o0paboOTKM M XpaHEHHs HaBo3a. BeIOpoc 3amaxa u3MepsieTcs B €BPONEHCKHUX
enunuiax 3anaxa (OU.). Uto kacaeTcs yka3aHHBIX BBIOPOCOB 3amaxa, HECKOJIBKO
HMCTOYHUKOB MPUBEJH JJAHHBIC OT SKCIEPUMEHTOB C IUETOM ISl CBUHEHW ¢ HU3KUM

COACPIKAHUCM OerKa.

Bri0pocsl Huskoe copepxanue «HopmajsbHoe»
OeJsika cojep:xanue Oeska
Enununnei 3amaxa (OUe B | 371 949
CEKYH]TY)
H,S (Mmr 3a cexyHy) 0.008 0.021

Tadimua 3.42: 3adukcupoBaHHbIe YPOBHHM BBIOPOCOB 3amaxa oOT
CBHHOTr0 HaBo3a. UcTouHuK: pa3inunbie kommentapuu TWG.

3.3.7 llym

[IlymM, BO3HHUKAIOWIMKA OT WHTCHCHUBHBIX XO3SMCTB, SBISIETCS MECTHOMU
HKOJIOTUYECKON MPOOJIEMOl U OCOOCHHO YUYUTHIBAETCS B TEX CHUTYalMsIX, KOTIa
3/IaHUS PACTIONIOKEHBI BOJIM3M JKUJIBIX pailoHOB. BhICOKMIT ypoBeHb IIyma Ha
dbepMe MOXKET BIHATh HA COCTOSIHUE KUBOTHBIX U d(PPEKTUBHOCTH MPOU3BOICTBA,
a TaKXe BJIMAThH Ha CIIyXOBbIE BOBMOXKHOCTH IepcoHana Ha (epme.

DKBUBAIEHT MOCTOSHHOTO 1yMa (Laeq) SIBISICTCS MEPOWA, MCTIONIB3YEMOM JUIs
OIICHKH YPOBHS IITyMa OT XO3SIMCTB, TaK KaK OH IMO3BOJISICT CPAaBHUBATh UCTOUHHUKHU
nymMa pa3HOM HWHTEHCHUBHOCTU WIM HWCTOYHUKH, KOTOphIE JEHCTBYIOT C
nepepbiBaMu. TUNHYHBIE YPOBHH 11 (PepMbl HE TIPUBOUIUCH. DKBUBAJICHTHBIN
YPOBEHb IlIyMa, KOTOPBII BO3HUKAET Ha epme, MpecTaBisieT cOO0H KOMOMHAIIUIO
YPOBHEH OT Pa3IUYHBIX BUIOB JCATEIHHOCTH, NMEPEUUCICHHBIX B TaOmmie 3.43 u
3.44 BMecTe C TIONMPaBKOM Ha NPOJOKUTEIBLHOCTh BpeMEHHU. PasznnunHbie
KOMOMHAIIUU AESTENIbHOCTH, OYEBHUJIHO, MPUBOJAT K JIPYroMy SKBUBAJIECHTHOMY

YPOBHIO IIIyMa.
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@DOHOBBIN LIyM — 3TO IIyM, KOTOPBIA MOXKET ObITh UCTBITAH B OKPYXKAIOUICH
cpele, Hampumep, pAIoM € NTUYHUKOM. OH COCTOMT M3 IIyMa JIOPOKHOTO
JBUKEHMSI, TIEHUS NTUL, CAMOJETOB M T.JA., @ TAKK€ MOXET BKIIOYaTh B ceOs
CYILLECTBYIOILME ITyMbI B OJIOKE NTHUIIEBOJICTBA.

JUis Toro 4ytoObl y4ecTb pa3jMyYHble INPEPHIBUCTBIE 3BYKH, 3a YPOBEHb
dbonoBoro myma (Lagy) Oepercss Takod ypoBEHb, KOTOpPHIH OyJeT IpPEBHIIIECH B
teueHue 90% BpemMeHH, 3a KOTOpPOE MPOBOAUTCA H3MepeHHs. POHOBBIA IIyM
U3MEHSETC B TEUYEHHE 24-4aCOBOrO IIEpHUOAA B PE3yNbTaTe W3MEHEHUH B
nesTenbHOCTH. B cenbckux palioHaX TUIHWYHON JHEBHOW (DOHOBBIA IIyM
cocrasisieT 42 nb, HO MoxkeT ynacts HUke 30 1b B paHHUE Yackl yTpa.

HtoroBoe BO3ACHCTBHE Ha YYyBCTBUTEIbHBIE OOBEKTHI B OKPECTHOCTSIX
3aBUCUT OT MHOrMX (akropoB. Hampumep, mOBEpXHOCTh 3€MIIH, OTPAXKAOIIKE
OOBEKThI, KOHCTPYKLMSI NPUHHUMAIOIIETO OOBEKTa M KOJIMYECTBO HCTOYHHUKOB
IIyMa OIPEACIIAIT YPOBEHb M3MEPSIEMOro 3BYKOBOIO JAaBicHMS. B ciemyrommx
Ta0NMIIaX YPOBHU 3BYKOBOT'O [ABJICHUS OBUIM JaHBl TOJBKO JJII HECKOJBKHX
UCTOYHHUKOB, Y CAMOI'0O UCTOYHHMKA WJIM OY€Hb OJU3KO K HEMY. YPOBEHb IllymMa Ha
YYBCTBUTEIBHOM OOBEKTE, KaK MPABHIJIO, TEM HIKE, YEM JNAJbIIE HAXOIAUTCS OT
bepmbi.

JlaHHBIE TOJDKHBI pACCMAaTPUBATHCS KAK MPEACTABICHHBIE B IPUMEPaX TOTO,
yTo OBUIO U3MepeHo. HMrToroBele ypoBHHM InymMa OyAyT BapbUpOBAThCA B
3aBUCUMOCTH OT YIPABJIEHUS XO3AMCTBOM, KOJMYECTBA W BUJOB YKUBOTHBIX U
UCIIOJIb3yEMOTr0 000pYy10BAHMUS.

3.3.7.1 UcTouHuKH U BbIOPOCHI Ha NTHLE(epMax

HcTounuku nryma ot ntunedepm CBsI3aHbl C:

_ TIOTOJIOBBEM

_ conepKaHueM

_ TIPOM3BOJICTBOM KOPMOB U MX 00pabOTKOM

_oOpallieHreM C HaBO30M.
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TunuuHele UCTOUYHUKH mymMa Jis psaaa KOHKPETHBIX BHUJAOB ACATCIIBHOCTHU

npuBesieHbl B Tabnuie 3.43. YpoBHH 3ByKOBOTO AaBJICHUs 3a()MKCUPOBAHBI PSIOM

C UICTOYHHUKOM HJIM Ha HEOOJIBIIIOM PacCTOAHUHN.

HUcrounuk | [Ipoposxurensn | Yacror | [[HeBHast/ | YpoBeH | DKBHBAJIEHTH
myma 0CThb a HOYHAsA | b blii ypOBeHb
AKTHBHOC | 3BYKOBO | IOCTOSIHHOI'O
Th ro myma L aeq
nasjaen | dB(A)
usi
dB(A)
Bentuisito | HenpepbiBHAs1/ Kpyrnsl | lnem  wu | 43
pHI B IpEPBIBUCTAS i rox HOYbIO
MOMEIICHH
17}
[Tomaua 1 yac 2 — 3| meus 92
KOpMa paza B (B 5
HEJICIIIO MeTpax)
YcraHoBka 90
IS 63
CMEIINBaH
Usi KOPMOB
- BHYTpH
3JIaHUS
- 3a
npenesaMu
3JIaHUS
JlocTaBka | 2 gaca 6 — 7| neHp
ra3oBOro pa3 B
TOIUIMBA roJ
ABapwuiiapl | 2 9aca Kaxny | nenp




71 10

TeHepaTop HEZIEII0

JloBns Kyp | OT 6 4acoB 110 6-7 ytpo/ 57-60

(6porinepo | 56 yacos pa3 B HOYb

B) roJl

Ounctka

(Opoitnepsr

)

1. otT 1 no 3 nueit 6 — 7| noeun

OOpaboTka pa3 B

HaBO3a roa

2. Moiika u | ot 1 1o 3 nHen roJ1 88

T.JI. (B 5
MeTpax)

Ounctka

(kypsI-

HECYIIIKH)

1. 10 6 gHei €XKEroJl | IeHb

O6paboTka HO

HaBO3a

2. Moiika u | ot 1 1o 3 queit 88

T.JI. (B 5
MeTpax)

Laeq — 9K6UBANEHmM HenpepvbleHO20 wiyma — eOuHuya 01 wyma nepemMeHHOU

UHMEHCUBHOCMuU

Tadauua 3.43: TunuyHbIe HCTOYHMKHM LIYyMA U NMPUMepP YPOBHS IIyMa

Ha nTunedepme.

129 (171)

3.3.7.2 UcTOYHUKHU U BBIOPOCHI HA CBHHOGepMax

Hcrounukn aryma Ha CBI/IHO(I)epMaX CBsI3aHEI C:
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- IIOI'OJIOBBEM

- COJIEpKAHUEM

- MPOU3BOJICTBOM M 00pabOTKOM KOPMOB

- oOpalieHueM ¢ HaBO30M.

TunuyHble HCTOYHUKHU mymMa UId psgaga  KOHKPCTHBIX MCpOHpH}ITI/Iﬁ

npuBeeHbl B Tabnuie 3.44. YpoBHU 3BYKOBOIO JIaBJICHUS 3a(UKCUPOBAHBI PSAOM

C ICTOYHHUKOM WJIM Ha HEOOIBIIIOM pPacCCTOAHNM.

HUcrounuk | [Ipogoskuren | Yacrora /lHeBHa | YpoBe | DKBHBaJIEH
myma bHOCThH 51/ Hb THBII
HOYHAsl | 3BYKOB | yPOBEHb
aKTHBH | OTO MOCTOSIHHOT
0OCTh AaBJIeH | 0 IyMa L aeq
ust dB(A)
dB(A)
HopmaiibH | HETpephIBHO HETPEPHIBHO JICHb 67
BIC YPOBHU
TUTST
coziepkaH
ust
Kopmnernn | 1 gac €KEITHEBHO JIEHD 93 87
e 99 91
KUBOTHBIX
_ CBUHEU
CBUHOMATO
K
[ToarotoB | 3 waca €KEeTHEBHO neHb/ 90 85
Ka KopMa HOYb (BHYTD
n)
63
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(cnapy
KH)
JIBmxeHne | 2 yaca €KE€THEBHO JIEHD 90 —
CKJIQJICKUX 110
3aIacoB
[Tomaua 2 Jaca €KEHEIEIBHO JIEHD 92
KOpMa
O0pabotk | 2 vaca €KEIHEBHO JICHb 88 (85
a HaBO3a U —100)
OYHCTKA
PasOpaceiB | 8 yaca/ neHb B | CE30HHO/EKCHE | JICHD 95
aHHe TEUEeHUE JEIBHO
HaBO3a 2 — 4 nuei
BeHTWISAT | HEMPEpBIBHO HETPEPBIBHO JIeHb/ 43
OpBI HOYb
[Togaua 2 yaca KaXKIple 2 | I1eHb 82
TOILJINBA HEJCTU

Tadunna 3.44: TunuyHble UCTOYHMKHM IIYyMAa W NPUMEPbI YPOBHeil
LIyMa Ha CBUHO(epMax.

3.3.8 U3mepeHue qpyrux BLIOPOCOB

KonuuectBo M cocTaB OTXOJ0B, KOTOpPbIE BO3HUKAIOT NPHU pa3BEIACHUU
NTULIBI W CBUHEH CYIIECTBEHHO pasinuarTcsi. He Obulo 3apeructpupoBaHO
pENpPEe3eHTATUBHBIX JAHHBIX IO KaTeropusiM, ompeaeieHHbM B pazzaene 2.10.
JlaHHBIE OIICHEHHbIE TI0 HAIMOHAJIBHOW IKaje ObUIM 3aperuCTPUpPOBAHBI B
Benukoopurtanuu [147, Bparr C. u Issuc C., 2000].

COBOKYITHOCTh OTXOJIOB BCE€X BHJIOB, cocTaBistomas okono 44000 ToHH
HCIIOJIb30BaHHBIX YIMAKOBOUYHBIX MAaTEPUATIOB B TOJI, TEHEPUPYETCS XO35HUCTBaAMHU,
13 KOTopbix 32000 TOHH COCTABJISET MIACTUK (MOJMITUIICH M ITOJUIIPOIIHIICH).

BbIOpOCHI CTOUHBIX BOJ TPYJHO U3MEPUTD, TOCKOJIBKY OHHM YacTO SIBIISIOTCS

JaCTbIO CyCHCHBI/IOHHOI\/’I (ppaKHI/II/I. KomuuectBo prISHOﬁ BOAbI MCHACTCA H3-3a
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OCaJKOB U HCIOJIb3yeMoi ansi ouncTku BoAsl. YpoBHu BIIK, kak coobaercs,
coctasisatot 1000 - 5000 mr/ 1.

B umenoM, paHHBIX O BbIOpOcax A NOPEANPUATHNH  HHTEHCHBHOIO
KUBOTHOBOJICTBA B €CTECTBEHHBIX YCJIOBHSIX BEJCHHS CEIbCKOTO X03siicTBa MO0
Mano, Ju00 OHM He OBUIM JOCTYNHBI Ul BHECEHHs B OTOT JOKYMEHT.
BoNbIIMHCTBO JaHHBIX OTHOCATCS K BBIOpOCaM aMMuaka B BO3AyX WIH
NOTEHIIMAIBHBIM BBIOpOCAM M3 HAaBO3a B MOYBY M IPYHTOBBIE BOJBI. M3MepeHue
BBIOPOCOB OT MPEANPUATUN HHTEHCUBHOTO KUBOTHOBOJICTBA TPYAHOBBIIIOJHUMO U
TpeOyeT YETKUX MPOTOKOJIOB, YTOOBI ObLJIa BO3MOKHOCTD JIJIsl CPAaBHEHUS! JIAaHHBIX,
coOpaHHBIX B  pa3JMYHBIX  [OCYJAapCTBax-ujiecHaX W B  Pa3JIUYHBIX

IIPONU3BOACTBCHHBIX YCJIOBUAIX.

137 (179)
Bujambl :KUBOTHBIX beabrusa DOpaHuus ! I'epmanus 2
(xr/ mecro/ (r/ XKHBOTHOE) (kr/ mecTo/
roa) ron)
[Topocsita 2.46 440 4.3
CBuHbM Ha AopamuBaHun/ | 13 2880 — 3520 13.0
OTKOpME
XpsAKH ¥ CBUHOMATKHU 24 16.5 kr/ mecto/ rox | 27 — 36
Bpoiinepst 0.62 25-170 0.29
Kypsri-Hecymku 0.69 045 - 049 «xr/|0.74
mecto/ oI

Nuneiixu 2.2 205 1.64

1: 25% eazoobpaznvix nomepsv 6 30anuu u 5% 2a3000pasuvix nomepsb 60 8pems
XpaneHusl yoice gvlumensl npu evigedenuu N. [lomepu 6o 8pems pacnpocmpaneHus
Cr00a He BKIIIOUEHbI.

2: 10% eazo006pa3znvix nomeps 60 epems xpanerus u 20% 2cazo0006pa3znvlx nomeps

npu pacnpocmpaHeHuu 00JIXICHBL ObIMb BLIYUMEHBL U3 IMO20 8bIOCTICHUS A30Md.
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Tadnuua 4.2: CrangapTHble ypoBHHM BbiBeaeHus a3ora (N), B beabrum,

®panuun u I'epmannu.

Buabl ;JKHBOTHBIX

beanbrus

(xr/ mecto/

DOpaHuus

(xr/ )KHBOTHOE)

I'epmanus

(kr/ mecTo/

ron) ron)
[TopocsTa 2.02 0.28 2.3
CBuHbM Ha jgopamuBaHuu/ | 6.5 1.87-2.31 6.3
OTKOpME
XpsSKU ¥ CBUHOMATKH 145 14.5 xr/ wmecro/ | 14 —19
rojt
bpoiinepsr 0.29 0.16
Kypsi-Hecymiku 0.49 0.41
WNunetiku 0.79 0.52
Tadamuma 4.3: CrangapTHble YPOBHM BbIIeJI€HHSI TEHTA0OKCHIA

dochopa (P20s5) B beabruu, @pannun u I'epmannmu.

Bujabl ;JKHBOTHBIX dpaHuus France Germany

CORPEN 1 % CORPEN 2 % RAM %

[Topocsita -9 -18 -14
CBHUHBU Ha OTKOpPME -17 -30 -19
XPpsSIKM 1 CBUHOMATKH -17 -27 ot -19 no -22
Bbpoiinepsl -10
Nuneriku -9
Kypsbi-Hecymku -4

Taoauua 4.4: IlpouenTHoe cHUKeHHE BbIxoaa a3ota (N), moJrydyeHHoe ¢

KOHTPOJJIbHBIMHA IIPpOrpaMmMaMMu KOPMJICHHSA MO0 CPABHCHUIO CO CTaHIAPTHBIM

YPOBHEM BbiBeeHus, BO @panuun u ['epmannm.
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Buabi beabrus DpaHuus ®panuus | 'epmanus
“KHBOTHBIX % CORPEN 1% CORPEN2 | RAM %
%

[TopocsTa -31 -11 -29 -22
CBuHBH Ha | -18 -31 -44 -29
OTKOpME

Xpsku u|-19 -21 -35 -21
CBUHOMATKHU

bpotinepsl -38 -25
Nuneiixku -36
Kypoi-necymku | -24 -24

Taoauna 4.5: IlpouneHTHOE CHUXKeHHE BbIX0Aa mMeHTaokcuaa gocdopa

(P20s5), mOJy4eHHOro ¢ KOHTPOJbHBIMH NPOrpaMMaMi KOPMJIEHHSI TI0

CPaAaBHCHHIO CO CTAaHIAAPTHBIM YPOBHEM BLIBCACHHUS, B BeJII)FI/II/I, (I)paHmm Hu

I'epmanum.
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